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NATIONAL ACADEMY PRESS 2101 CONmnrriON AVENUE, NW WASHINGTON, DC 20411 
NOnCE The project tllat is dae subject of Ibis report was apprcMd by dae Oovemiq Baud of dae Natioaal Raarch Colmci1, whose members are 
drawD rram me CoaDCiJI oldie Natioaal Acldemy orScimcel, me Natioaal Acataay or Eqilleer'iq. and me wlitute of MediciDe. The members or 
dae Committee nlpOIIIible for dae report were cbolea for their specil1 COIIIpllaiCII ud with reprd for appropriate bllaDce. 

NATIONAL IISIUCJI COUNCIL Tbe Naliaaal Raearcb CouaciJ was est•blilbed by dae Natioaal Academy or Sc:ieDc:el ill 1916 to asaoc:iate dae 
brold CICIIIIIDuaity or ICilace and tecJmo1na1 with the Academy's purpc1111 o1 fartlleriDJ kaowledp and of adviliq me federal aovemmeat. n.e 
CoaaciJ operateS ill accordaDce with paera1 policiel detenDiDed by dae Acatlmyllllder dae aalhority or its coqresaioaal cbaner or 1163. wbicb 
.....,..... me Academy • a private. DCIIIJII'CIIt, lllf'-pmUq lllllllbenllip corparatiaa. n.e CouaciJ 11aa become me priDcipl1 operaliq apacy or 
bolla me Natioaal Academy o1 ScieDcla ...s me Nllliaaal Academy or EqiDeeriq ill me cc.d1ll:t o1 their laVicel to me aovemmeat. me public. Uld 
dae ICiea1ilc Uld ......... oonnn1111itia It is edmjniltend jaiady by bolla Academies Uld dae IDititute of MediciDe. The Natiaaal Academy ol 
..._., ...S dae r.at. of Mediciae were estab'ilhed ill 1964 Uld 1970, respec:liwly, liDder dae cbaner of the Natioaal Academy of Scicaca 

J100D AND NUI'UTION 10A1tD Tbe Poocl Uld Nutrition Baud was establilbed ill 1940. It is a divilioD or the Commilsim 011 Life ScieDcel or dae 

Natioaal Raearcb CoUIICil. 
The Baud �a¥�� au adYilory body ill dae leld ort'oocl Uld autritioa. It jHOIDUfel Dllded raan:b ...S belpl interpret autritioaal scieDce iD dae 

iDt..u ol public welrare. The Baud 8Ctl ill nspaD1e to requestsfraiD public...- aDd, at times, 011 its OWD initiative. 
The Baud isKtift ill area of dielary � autritioD ...S bealtb, foocl..r.y, t'oocl c:hemnll speciflcalioal, food nsoun:es. Uld illtematioaal 

ll1ltriliaa ,..._.It llallllablilbld, &IDOIII � importaDt pidcs, NCCJ mmendeo:l dietary aUowaDces. priDciples Uld proceduns for dae evaluation 
of dae ..rety of foods, 1111 1 dleatila of ideality ud parity for t'oocl cbemicall, pideliDes for autriiDt fonilcadoa ol foods, Uld mmnmencl•riom for 
mater11a1 aad iafaat ll1llritioa. 'l1le Poocl aad N1drition Baud draws upoa dae bowledle Uld apertile aYIIilable from the cambioaii'IIOUI'Cel or 
.......... .,........,.iad...,. 

Piaaac:iaJ support for dae work of dae Baud is primarily provided by JDVIOIIDIDl COIIU.CU ...S 11'111* Ia ldditioa, IIDCOIIUDitted support is 
provided by ,mate foaadlrioai...S iDdultrial orpnizaticw 

TllnluP _... ol illliailaa pgell. tecbaical iaput ill upec:ll ol autriliaa, t'oocl safety, food tecJmolnay, Uld food pnx:essiaJ is pnMded. 
Tbillbldy isiiiPIIO'fed by U.S. Pooci...S Dnll AdmiailtratiOII Caatnct No. :z23.71-2053 (rana.dy Graat No. PD 00213). 

COMPI..IANIC8 Wl'l'll JIIDDAL n"ATUTII The r.ct tllat U anicle appears ill the Food C1wtrUcaJ1 Cori8 or itiiUpplemeatl does DOl exempt it from 
co mpl;e,.,. with aequiJ-of8Ctl of c:c..p.. with np1atiaDI Uld naJiap illued by apacies of the Uailed States Goverameat aader aalhority 
of._ acts, or with 1eqain1Deats...S ......,._of pwrD111111t1 ill other coaatriel tllat have adopted the F«Jd Clwmialb C«<u. Revisiaas or me 
..._.. ,equia ., that dect the Coda lp"Cikations will be iDcluded iD Coda supplemeatla prompdy a pnclicable. 
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Additions, Changes, and 

Co"ections 

Additioas. clwnps, aad cornctioas listed herein COIIItitute 
revisioal in tbe Food CMmicllb C«<u, 1'binl Editioa (FCC 
OJ). Pap numben refer to FCC m 1llllea indiclted by a 
refereace to pqe1 in THIS SUI'I'LEMENT. 

NOTE 

In order to briq tbe Food Clwmit:tiJs OJdu into coacordaDce 
with curnnt nomeacllture, a Uled in ualytical chemjstry, J1P1ft 
(pans per milliaa) wiD be NPiaced by mg/q (mi�Jiirams per 
kilopal) bepmina with TIIII IUWLI!MEHT. 

35 
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1/ General Provisions 

Applying to 

Specifications, Tests, 

and Assays of the 

Food Chemicals Codex 

No Change. 

36 
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2/ Monographs 

IDien the followiaa Dew IDCJDOinlth to precede the JDODOpaph 
eatitled /kfpo-1' -Ctuotatll, ..,e 25: 

DESCRIPTION 

The atract prepared ftom uaatto teed, 1JiXII orelllllul (L), 
.usiq a food-p'ade atnctioD IOlwat. ADMtto atriCtl occur a 
dark red solutiaal, emullioas, or llllpellliaas iD water or oil or 
• dark red powders. BixiD is the priDcipal pipleat of oil· 
soluble aDMtto Gtr111C11. Norbixia is tbe priDcipal pipleat eX 
alkaUDe water-soluble uaatto extncta. Oom"'W'dal ........ 
tioas ue usually mixtures of IUiD, DOdUia, aad other 
c:aroteaoids 

, .... llcdha 
A. OiHol1lllle aDUtto atnlct dilated with cblorafonD abibits 

ablolbace IIIUima at 439, 470, ad 501am. WateriOluble 
aDMtto atnct diluted with water abi1lits llblorbaace 
IIIUima at 453 aad 482 IUD. 

B. (Ant.J'ra Rau:ritM Prepare • smaD c:bramatopaphy col· 
U1DD by IDiq a aJau tube (e.J., 7 X 200 IDID), s&oppeNd 
with ... wooL with alamiaa (80().200 mesh) slurried in 
beaeae 10 tbat the llttled alumina Ills about 2/3 of the 
tube. � tbe low rate to aboat 30 dropl/miD usiDa • 
rubber outlet tube ad clamp. 

37 

Oil-solubk AIUUIIIO Add to lhe top eX the alumiaa 
COIIIIDD 3 ml of a IOlutioD COiltaiDiDa su8ic:ient sample. in 
hmzene, to impart a color equiYaleat to a 0. 1 CJ5I potassium 
dicbromate solutiaa; elute with beazene until a )IUe yellow 
fnctioa is waabed ftom the col1UIIIl. Wash the column with 
three lO.ml volumes of dry cbloroform; thea add 5 ml of 
Carr-Price reapat aad allow it to run onto the top of the 
c:ohmm. The onap-red zone (bixin) at the top of the 
coliiiDD i""""Ctiately becomes blue-peen. 

Wt�ur-Solflbk AIUUIIIO Tl'llllfer 2 ml or 2 1 to a 5()-ml 
eeparatory fuDDel and add salicieat 2 N sulfUric acid to 
make tbe IOlutioa acidic: to pH te1t paper (pH 1·2). Dillolve 
tbe red pncipitate eX IICidUiD by IIIWq the IOlutioa with 
50 ml of beaeae. Discard tbe water layer aad wash the 
beaeae pbale with water until it DO loqer Jives aa acid 
reactiaa. Remove aay UDCiillolvecl aorbixiD by centrifup­
tion or lltratioa aad dry tbe IOlutioa over aahydrous 
sodium suJfate. Traasfer 3·5 ml of lhe dry solution to the top 
of aa alumiaa colUIDil pnpand • described above. Elute 
the coliiiDD with beazeae, three lO.ml volumes of dry 
chlorororaa, followed by 5 ml of Carr-Price reapat added to 
tbe top of the colUIDIL The onap-red bud of DOibixiD 
jmmedialely becomes blue-a-a 

Analc (a As) Not more thaD 3 JDI/k&. 
CGiar 111ta11tJ Meets the represeatatioas oftbe veodor. 
a.., Mel* (a Pb) Not more than 0.004". 
lAM Not more thaD 10 Jlll/kl. 
Relldllal SoheM Amtlft&" not 1D0R than 0.003CJ51; lrall1la: 

not more thaD 0.0025CJ51; iMiproJJyl tllt:ollol: DOt more thaD 
0.005CJ51; IMIJryl t1kohol: DOt more than 0.005CJ51 in ac:ess of 
tbat produced aaturally; methyklw dlloride: DOt more than 
0.003CJ51. 
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38 / FCC Ill-SECOND SUPPLEMENT / Molltlf'Tlphs 

TFSTS 

Anellic A Stzmpl� Solution prepared as directed for orpuic: 
compoUDds meets the requiremcots of the AtWnk Tat. pase 
464. 

Color lateait)' 
Oil-So/ubi� EJctracts Transfer ID accurately weiahed sam­

ple to a solution of 1 CJfl slacia1 acetic Kid in chloroform and 
dilute to a suitable volume (ablorbac:e oro.s-1.0). Filter the 
sample to clarify if necesaary. Measure the ablorbuace at 470 
nm and c:alculate the color intensity (I) by the formula: 

I - .4/(b X c), 

in which .4 is the ablorbulce, b is the cellleqth in em, and c 
is the concentration iD 1 per L 

Wat�r-Solubl� Extracts Proceed as directed UDder Oil­
So/ubi� EJctracts. above, bat ctissolve the sample iD 0.1 M 
IOdium hydroxide and measure the ablorbance at 453 nm. 

HeuJ Mel* Prepare ad test a 500-ma sample • directed 
in Metluxl II UDder HMYY M«t�ls Tat, pqe 5 13, uliq 20 1'1 
of lead ion (Pb) iD the control (Solulioll .4). 

lAid A Stzmpl� Solution prepared • directed for orpnic 
compouuds meets the requirements of the lAad Limit Tm. 
pqe 518, U1iDJ 10 1'1 of lead ion (Pb) in the controL 

Rllldaal Solftat Proceed • directed UDder Raidual Sol�nt, 
pqe528. 

P..:lrll'aa ad Stanae Store in well-closecl containers. 
tr.ct�DMI V• m Foods Color. 

BRA, page 37 
Replace the Tataatided .4aq with the followinJ: 

,..., 
I���e,.l Sttmdlud Sohlllolt Dissolve about 500 ms of 

4-tm-butylpbeaol, accunte1y weiPed. iD acetone iD • 100-ml 
YOlumetric a.k.lldd acetGDe to volume, and mix. 

SltmiJiurJ ,..,.. Dislo1ve toplber, IICCUJ"ately 
weiJhed quantities or VSP refereDCe SWlclards 3-tm-butyl-4-
bydroxyaisole and 2-urr-butyl-4-bydroayanisole to fiaal 
coacentaliaas of 9 IDifml and 1 IDJ/ml, respeclively, in 
I,.,.,U Stllllllturl SoluriorL 

MMy i'reptmlliiM Dillolve 8boat 100 ma of butylated 
bydroayanilole. -=rately wtiPed. iD the Int�,.l Slllllllanl 

Soluliola in a 10-ml volumetric lat. dilute with the Int�nu�l 
Sllultlilnl Sohlllolt to volume, and mix. 

Clt10INIItJI1DPirk S,.,. The 1M cbromatopapb is 
equipped with a fluDe..ioaizati detector and COIIWas a 
LB-m X 2-mm (ld) stain'•lteel column packed with IOCJfl 
1i1icoDe GE XE-a); the co1amD is maintained isotbermally at 
a temperature between 17,. and ISs-, and helium is used • 
the carrier ps, at a low rate of 30 ml/miD. Cbromatopapb a 
sulic:ient number of injections rA the Slllndtznl heptlrr�tioll. 
and record the areas • directed under ho«dul'e. to ensure 
that the relative standard deviation does not exceed 2.0CJ151 for 
the :W.n-butyl-4-bydro:a:yanisole isomer af1d 6.0CJ151 for the 
2-tm-buty1-4-bydrollyanisole isomer; the resolution between 

the isomers is not less than 1.3, and the tailins factor does not 
aceecl 2.0. (See Clti'OifttlttJgrfly, p. 27, Fint Suppl�mat to 
FCC III.) 

Proc«Jun Separately iDject suitable ponioas (about 5 ,.t) 
of the Sllllllillnl Prepruatit»t and the A.srtly PreptzNiioll into 
the .. chromatopaph, and record the c:llromaloJrams. 
Measure the areas UDder the peaks for acb isomer and the 
internal standard iD acb cbromatopun. and c:alculate the 
quantity, (1), in ma. of acb isomer in the batylated 
bydro:a:yanisol by the formula: 

I • 10 Cs(Rv/R�. 

in which Cs is the coacentratioa, iD IDJ/ml, of the isomer in 
the Stlllllillnl heptlrr�tiDn. Rs is the ratio of the area of the 
isoma' to that of the iDternal standard in the cbromatopam 
ftom the StiiiUJtud PrqtmltiDn. and R u is the ntio of the area 
of the isomer to that of the internal standard in the 
c:bromatopam ftom the A.aay Preptzrtlrio& Cl1culate the 
wipt, iD IIIIo of C11H1,02 iD the butylated bydrollyanisole by 
.&liDa the quantities of the two isomers. 

Bromillated Veptahle 00, page 40 
Cbanp the Dat:riplit»> to read: 

Brominated veaetable oil is a bromine .&Htion product or 
veptable oil or oils. It is a pale yellow to dark brown, viscous. 
oily liquid bavinla bland or fruity odor and a blanclaaste. It is 
insoluble iD water, but is IOiuble in chloroform, iD ether, iD 
beune, and in bed oils. Bronrin•ted veptable oil may COII1aiD 
a suitable stabilizer. 

Calcium Carboaate, page 46 

Calcium Clloride, AIIIIJdro-. paae 48 
lnlert the fol1owina under� 

Add-blohallle Matter Not more than 0.02CJ151; no perticles per 
q of sample pater than 2 mm iD any dimensioo 

1n1ert the followinJ under Tau: 

Add-bloiUie Matter Proceed a directed UDder .4dtl-Iuohl· 
bl� Mtzner, pqe 70 of nus SUPPLEMENT. 
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Calcium Sulfate, page 66 

A.-, Not less thaD 98.K CaSO., c:a1cul8ted 011 the dried 
... 

Canqeeaaa, page 74 
IDien the followirJa R...,.,ts for .4dd-Juolubk M11ner 
Uld SlllubiJir, iJI W.uer. 

Acld-:a.oblllle Maa.r Not more tbu 2.K. 
SobddUty ill Water Not more tbu 30 ml of water is required 

to completely dilto1ve I a at a temperature of SO". 

IDien the followiq TGI for .4cid-Iuolubk MtUter ad Solubili­
r, in WGter. 

Acld-blolallle Maa.r Traasfer eoat 2 & accuntely weith­
ed, to a �ml baker coataiaiaa 150 ml �water aDd 1 .5 ml 
� sulftaric .ad. Cover with a watch ..... aDd ... Clll a 
Iteam bath for 6 b, rabbiDa down the wall of the beaker 
freqaeDtly with a rubber-tipped ltirriDa rod, ad replaciaJ 
lilY water Jolt by evapondoD. Talllfer about 500 1111 � a 
laitable liter aid, IICCIII'&tely ......... to the baker, aDd liter 
tbroaP a taNd ....., cruc:iWe oaa••i'""c a 2.4-cm pus 
lber liter. Wash the raidue levenl .._ with bot water, dry 
at 105" for 3 b, cool iD a cJeaiccatar, aDd with· Tile cliWereDce 
--- the .... weiPt ad the 111111 �the weiPta �the 
liter aid, crucible, ... ..... lber titer is the wilbt � the 
M:id-ialoluble matter. 

SohdiiiiiJ ill Water Dillolve 1 1 � carrqeawa iD 30 ml 
water at a tempaature of 80". The r.ahiq IOlutiall wbell 
mailltaiaed at 80" is aaiformly vi1cous, clear, or lliJbtly 
opllelceat. 

IDien the followiq new IIICJDOinpb to precede the IIIOilOpapb 
eatitled CllsriG OiL piP 77: 

DESCIUPTION 

c.em is aD otr-wbite to cram-colored JI"&IUI)ar or IDe powder 
deriwd from the coqulum formed by treatiDJ skim milk with a 
food-pllde Kid (Kid Cllllia). eazyme (reaDet c:aeia), or other 
food-pllde pncipitatiq qent. After the pnc:ipit.atioa. casein is 
separated from the IOluble milk tncdoa, washed, ad dried. 
Chemically, c:aeiD is a mixture of at last 20 electrophoretically 
distinct pholphoproteiDs The maiD � Cl• 

cateiD, ..... ad Jr-c:aeia---ere known to be mixtures, 

PCC I I I •IECOND S U PPLE M ENT I MIJIIIII1tiPiu I 39 

rather d-. .... proteias. c.- COilWas all the IIDiDo acids 
kDowD to be eaeatial for bumaD nutritioa. It is inloluble in 
water aDd Uobo1, bat can be dillolvecl by aqaeous alkalies to 
form Clllilulte lilts. Clleinate salts are wbite to cram-colored 
panales or powders toluble or clispena"bbe in water. They are 
prepared by treatment of c:aeiD with food... alkalies, 
neatraliziq .,..., eazymes, bden, or .............. Commoa 
counter ions are: Nil+, Ca++, M,++, K+,811d Na+ • • 

lti'.QtJIREMENT 
A.-, Not las than 9()41, protein for Kid CMein; not less thaD 

86951 protein for n:IIDil c:aein; not less tban 84951 for 
Cllllinate a1ts; calculated Clll the dried ... 

Acid v.- (Calein mdy) Not mare tbu 1 .8. 
.Mrolllc Plldle c-t Not more tbu IOO,OOOIJ. 
""-k: Not more tbu 3 mafka. 
CGIIIGml Not mare tbu l/0.1 J. 
F• Not mare thaD 2.259fl. 
111aJ Mel* (a Pb) Not more tbu 0.0049fl. 
� Notmoretbu 2.K. 
IMd Not more tbu 5 mafka. 
I.- • DrJi111 Not more thaD 12951. 
............. Neptive. 

TISI'S 

A.-, Proceed a dincted under Nitrrlfen .Delmrlilultitm. 
pqe 521 .  Calculate the perce��t protein (P) by the formul8: 

P • N X 6.38, 

iD which N is the perce��t nitropn. 
Acid v.- Proceed • directed under MetW I. pqe 503. 
.Mrolllc Plldle c-t Proceed a directed in Oapter IV, 

� .4u/7flt:Gl M1111111ll. Fdtb EditioD, Food 8lld 
Dna Adminiltratioa, 1978. 

""-'c A Stlmpk SolutitM prepand • directed for orpnic 
compounds ._.. the requileiDeDts of the .4rMtie Tat. pqe 
464. 

Collfal• Proceed • directed iD sectioD 46.016, 0//idlll 
M«<llltb o/..4111117* oftlw .40.4C: Thirteenth Edition, 1980, 
pqe 825. 

F• Talllfer to a fat-at�W:tion ftlllt 1 a. ac:curately weiJbed; 
8dd 10 ml of water, aDd lbake until boalopneous (warm if 
neceaary). Add approximately 1 ml � IIIUilCIIIium bydroDie 
aDd beat iD a water bath for 15 min at fl1'.7f1, abakiq 
cccllionally. Add 10 ml ofalcobol aDd mix well. Add 25 ml 
of peroxide-he ether, stopper, aDd shake vipoally for 1 
min; allow to cool if DICIIIU')'; 8dd 25 ml of petroleum ether 
aDd repeat viproas sbalrina Allow the layers to teparate aDd 
clarify or centrifup at 600 rpm to expedite the process. 
Decant the orpnic layer into a suitable ftlllt or dish 8lld 
repeat the atniCtioa twice with 15 ml ada of ether and 
pdiOJeum ether for acb extnction. Evaporate the combiDed 
ether extnctioas on a steam bath aDd dry the residue to a 
COilltallt wiaht at lor, or 7f1-75" at I• tbu 50 mm Ha. 
Calc:ulate the perce��t fat (F) by the formul8: 

F- (R X lOO)IS, 
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in which, R is the weight of the residue and S is the weight of 
the sample, each in g. 

Hea't')' Metals Prepare and test a SOO-mg sample as directed 
in Method II under the Hetzvy Met11/s Test. pqe S13, usin g 
20 ILl of1ead ion (Pb) in the control (So/11tion A) 

l..letoM 
Apparaiii.S Use a suitable absorption spectrophotometer 

capable of operatin1 in the visible ran1e. 
Phenol Retzgent Heat a mixture of 8 g of phenol and 2 1 

of water until the crystals dissolve. 
Lllctose Sol11tion Transfer approximately 2 1 of bctose 

monohydrate, accurately weighed, to a 100-ml volumetric 
flask; dissolve in and dilute to volume with water. 

Sample Sol11tion Transfer approximately 1 1 of sample, 
accurately weighed, to a l�ml beaker. If the sample is acid 
casein add 0.10 g of sodium hydrogen carbonate. If the 
sample is rennet casein add 0.101 pentasodium triphosphate. 
Add 2S ml of water and diuolve the sample by aently 
swirling while warming to fl:f -1C1 on a hot plate. Cool the 
solution to ambient temperature and add IS ml water, 8 ml of 
0.1 Nbydrochloric acid, and 1 ml of a 10% solution of acetic 
acid. Mix well by swirlina and after S min add 1 ml of 1 M 
sodium acetate; mix well. 

After the precipitate has settled, 8lter and discard the fint 
S ml of fitrate. Pipet 2 ml of the remaining filtrate into a test 
tube, add 0.2 ml Phenol Retzpnt, and mix well. Add S ml of 
coacentrated sulfuric acid usina an automatic dispenser or 
other meaas that permits mixing within 1-2 seccmds Assure 
that the solution has been thoroughly miud and allow it to 
stand for 1 S min, then cool to 2C1 in a water bath for S min. 

Standard So/11tions Transfer 10 ml of Lllctose Sol11tion to 
a 100-ml volumetric flask; dissolve in and dilute to volume 
with water (diluted Lllcro. Sol11titm). Transfer respectively, 
1, 2, 3, and 4 ml of diluted LllctrM Sal11titm to four 100-ml 
volumetric flasks; dilute to volume with water. These 
dilutions (standard dilutions) contaiD 20, 40, 60, and 80 1'1 of 
lactose per ml of solution, respectively. Into each of five test 
tubes add in sequence, 2 ml of water and, respectively, 2 ml 
each of the standard dilutions of lactose. Then to each test 
tube add Phenol Retzgent and sulfuric acid u described under 
Silmp/• SollltioiL 

CAlibration DetermiDe the ablorbance of each StlllUianl 
Sa/11tion at 490 nm apiDst the water blank. Calculate the 
slope of the curve obtained by plottin1 absorbance venus 
#Lifml of l8ctose. The slope or the curve is tbe absorptivity 
(a) of the t.ctole-reapnt product, presumiaa a cell of 1-cm 
patb.leDJth is used for abscrtJence readiDp. 

Proc«l11n Determine the ablorbaDce of the Stlmpl• 
Sal11tion at 490 nm apiDSt a blank prepared Ulina identical 

reqaats. 
C4klllation Calculate the percent llctose (L) in the 

casein sample by the formula: 

L - (A X 0.0047S)I(a X m), 

in which A is the ablorbaDce of the Sampl• Sol11titm (at 490 
nm, a is the absorptivity calculated under C4/ibnzriDII. m is 
the sample weiJht in a. and the numerical f.aor accounts for 
dilution and conversion to percent from J.Lsfml. 

Lead A Sample Sol11tion prepared u directed for organic 
compounds meets the requirements of the LMul Limit Test. 
pqe S 18, usin1 S ILl of lead ion in the control. 

Loa oa llrJiq Proceed as directed under LDss on Drying. 
pqeS18. 

Sal...ua ap. Proceed as directed in Chapter VI, Procedure 
2, lklcteriological Analytical ManuL Fifth Edition, Food and 
0rus Administration, 1978. 

PvklliBI ad Stonae Store in well-closed contaiDers. 
Fuactloaal Ute ill Foods Binder; extender; clarifying aaent; 

emulsifier; stabilizer. 

Insert the followin1 new mOIIOJr&ph to precede the monograph 
entitled Cognoc Oil, Grftn, pqe 89: 

Coconut on (Unhydrogenated) 

DESCRIPTION 

A fat with a sweet nutty 8avor obWned from the kemel of the 
fruit of the coconut palm Cocos nuciferrz. The crude oil is 
obtained by mechanically expreuina dried coconut meat (co­
pra) and is re6Ded, bleached, and deodorized to subltultially 
remove free fatty acids, pholpholipids, color, odor and 8avor 
compoDCDts, and miscell"Deous other non-oil materials. Com­
pared with many natural fats, coconut oil ha an abrupt meJtina 
ranae, cbanainl from a rather firm, plastic solid at about 21" or 
below to a liquid at about rr. 

REQUIREMENTS 

ldeatiftedoa 

Coconut oil exhibits the followina composition pro6le of fatty 
acids as determined under Fatty Acid CompotliriDII. pqe 82 of 
THIS SUPPLEMENT. 

Fatty Acid: 
Weiabt ._, (ltaqe): 
Fatty Acid: 
Weiabt ._, (ltaqe): 

6:0 8:0 10:0 12:0 14:0 16:0 16:1 
().().8 5-9 4-8 44-52 1 5-21  8-1 1 0.1 
1 8:0 18:1 18:2 20:0 
1-4 5-8 0.2.5 0.0.4 

Anealc (as As) Not more than O.S msfkl. 

Color (Lovibood) Not more than 20 yellow/2.0 red. 
Free Fatty Adds (as oleic acid) Not more than 0.1 %. 

(as lauric acid) Not more than 0.07%. 
IodiDe Value Between 6 and 11. 
Lead Not more than 0.1 JDIIk&. 
Meltiq R..., Between 23.5" and 27". 
Peroxide Value Not more than 10 meqlkg. 

u_,...,,.w. Matter Not more than l.S%. 
w.... Not more than 0.1 %. 
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TI'SIS 

.u-Jc: A Sampk Salulitm prepared Uliq 2 1 of sample, 
accurately weiPed, meets the requiremeDts of the AtWnic 
Tat. pap 464. The absorbaDce due to any red color from the 
solution of the sample does DOt exceed that produced by 1 .0 
ml of Sttztultlrd AIWPik Solution (1 1'1 M) wbeD treated in 
the ume IIWUlel' and UDder the ume CODditioDs u the 
sample. 

Celor Proceed IS directed UDder Color, pqe 82 of 1HJS 
SUPPLEMENT. 

Free Fldtf Acids Proceed u directed UDder Fret Ft1tr1 Adds. 
pap 504, usiq the followiua equivUoc:e factors <•> in the 
formula pven in the procedure: 

Free fatty Kids IS oleic ICid, • - 28.2 
Free fatty Kids IS lauric .ad, • - 20.0 

lodille V.a.e Proceed IS directed UDder ltldiM Ytlla, pqe 
505. 

Le.d 
APJIIIITIIIU Use a IUitable atomic Ulorptioa lpeCti'Opbo­

tometec of either the lame or furuce type. Follow the 
manur.c&urer's directioas for settiDa the appropriate iilstru­
ment parameters for the ddamiaatioa of lead. 

ButtziiDI·Nitrk Acid Slowly lldd 50 ml of coaceatrated 
nitric 8Cid to approximately SOO ml of butyl alcobol in a l·L 
volumetric tlask. Dilute to volume with batyl alcobol and 
mia weD. &ell reqeat sbould be sufllciemly me of lead such 
that iDterfereace with the atomic ablorpCioa .-uremaats is 
Dellilible. 

StDrtJM Sohltioll Wap accurateJy &ppm�imately 1 1 of 
sample in a tared 1().ml volumecric tlask. Samples are 11101t 
eaily traalferred IS liquids. Tbenlore, samples IOlicl at room 
temperature sboald be melted on a steam t.th. Stir liqui6ed 
samples tboroqbly with an acid·wahecl (1()CJ(, HNO, 1()CJ(, 
HCI) pJastic spatula. beiDa careful DOt to scrape the waDI of 
metallic contaiaen. Caaaed s11orteaiJ1a or oila sbouJd be 
opeaed by lbeariDa elf the entire top of the can. Prepue a 
sec:oadary ltaDdud with a sample that bas been Ulllyzed 
prwvioully. Dilate ada sample to volume with BultuiiH-Nitrk 
AdtL Mix tbcrouab1J and 1wat the sample oa a steam t.lb to 
-- dillolutiaa ifaecau.ry. 

Stlllldturl Salllliolu Pnpue a series of lad ltaadards in 
llutmrDI-Nitric Acid such lbat their CCJDCeDtratioal eac:clGI� 
that of the sample. DetermiDe that this raapdelael a liDar 
....- of lipal 1-.poate by ploUiq ablalptioD • the 
coaceDtratiaa of lad in tbe ltaadanta. 

Prot:Mlure Determiae tbe allladlace of the Sampk 
Sohl*" and calculate the CODCeDtratiaa of lad (X) from the 

equation: 
X - (Y- b)lm 

in wbich Y is the ablodlace of the l8lllple, IDd m IDd b are 
liDar repea1ioa puameten cleiDiDa the llope IDd intercept 
of the ltaad8rd cane olleai111ed llliq the Sttlllllturl Solutions. 
Calculate m and b for each series of Sttztultlrd Solulit»u usiq 
the foDowiDa eqaatiaal: 

m-
N%X1Y1 - (%X,)('% Y� 

N%X:- (%Xi 
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(%Y,)(%Xb - (%X1Y�(%X,) b - _ _..;...--�---�.....;-, 
N%X:- (%Xi 

in which Y, is the ablorbaDce of an iDdividual Stllndtlrd 
SolutitHI of lead cooc:entratioa X, and N is the total number 
of ltandard solutioas. 

Meltbta ..... Proceed IS directed under M•ltilll Ril,.., 
pqe 82 ofTIUS SUPPLEMENT. 

P..W. Vlble Proceed a directed under hi"DXiik Ytl/11., 
pqe 148 of the IDODOp'aph for Hydroxy/4t«l L«lrhin. 
However, after the addition of l&turated potassium iodide 
and mixiJaa, inlteld of allowing the solution to ltllld for 10 
min, mia the solution for I miD and bqin the titration 
imrnr:diately. 

U-PM'"allle Mldtlr Proceed IS directed under UIUIIJIOII· 
(/illbk Mllll•r. pap S09. 

w.... Proceed u direc:ted UDder Wtlln" DnmraiuliDn. pap 
,3. However, in place of 35-40 ml of methanol use 50 ml of 
cblorofonD to diaolve the ample. 

IDiert the followiq DeW IDOIIOpaph to precede the IDCIIlOp'&ph 
eatitJed Cortrls Root OiL pqe 91: 

eon on <Uallydroaeaated> 

DESCRIPTION 

All amber-colored oil with a chancteristic sliPt com flavor 
obtained ma the ..t of the com plant z., 1ftGJ1£ usually by 
solvent atniCtioD. It is refiDed, blacbed, and deaclori2ed to 
IUbltatia11y remove me fatty 8Cidl, pbolpho1ipidl, color, odor 
and fla-vor COIDJIOIIIIIIIS and ......... ........,. other DOD-oil materi­
als. It is a liquid at 21•-2r, bat tnces ofwu may cause the oil 
to cloud wbeD c:ooled to low temperature, UDlea they are 
removed by winterizatioa. It is free ma visible fonip material 
(otber than wu) at 21·-2r. 

Com oil exhibits the followiDa compolitioo profile of fatty acids 
IS determiDed UDder Ftllly Acid Contpo$ition. pap 82 of THIS 
SUPPLEMENT. 

Fatty Acid: < 14 14:0 16:0 16:1 11:0 11:1 
Wetpt IJII (Raap): <0.1 < 1 .0 I.C�19 <0.5 0.,_..0 19-50 
Fany Acid: 11:2 11:3 20:0 20:1 
Weiabt IJII (Raap): 31-65 < 2.0 < 1.0 <0.5 

An.lc (ISM) Not more than O.SIIIJ/ka. 
Color (Lovibond) Not more than 5.0 red. 
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Free Fatty Acids (as oleic acid) Not more than 0.1 %. 
IodiDe v.- Between 120 and uo. 
Le.d Not more than 0.1 ma/ka. 
IJaoleaic Acid Not more than 2.09EI. 
P..ule Vllae Not more than 10 meqlka. 
U...,......hle Matter Not more than 1.5%. 
Waa.. Not more than 0.1 %. 

TESTS 

� A Sampl� Salutiorl prepared usiDa 2 1 of sample, 
accurately weia)led, meets the requiremeats of the Al'#llic 
Tat, pap 464. The absorbaace due to any red color Crom the 
solution or the sample does DOt exceed that produced by 1.0 
m1 of Stlzlldlznl Al'#llic Salutitm (1 1'1 AI) wileD treated in 
the same awmer aDd under the same CODditioas a the 
sample. 

Celor Proceed as directed UDder Color, pap 82 of THIS 
SUPPLEMENT. 

Free Fatty Acids Proceed as directed UDder Frft F11tty Acids. 
pep 504, usina the followina equivalence factors (�) in the 
formula Jiven in the procedure: 

Free fatty acids • oleic acid, � • 28.2 

IodiDe Vllae Proceed as dincred under IodiM Yt�lue. pap 
505. 

Le.d Proceed as directed under C«tmut Oil. pqe 41 of THIS 
SUPPLEMENT. 

IJaoleelc Acid Proceed as directed under F11t11 Acid Composi· 
tiDII, pqe 82 ofTHIS SUPPLEMENT. 

P..ule V.._ Proceed as directed UDder hrr»dtU Y11lw. 
pqe 148 of the DIODOp'&ph for Hyd1'r»t71tlt«l 1At:itlli11. 
However, after the addition of saturated potassium iodide 
and mixing, iDstad of a1lowina the solution to staad for 10 
miD, mix the solution for 1 min and beJia the titration 
i""""""'tely. 

u...,.••fteble Matter Proceed as dincted UDder UUIIpt»>· 

ijillbk Mt���er. pep 509. 
Wldllr Proceed as dincred UDder W11Mr � pap 

553. However, in pJ.ce of 35-40 m1 of metlwnol use 50 m1 of 
chloroform to dillolve the sample. 

IDiert the followina new DI.CJDOinph to precede the IDODOJI'&Ph 
entitled Cubeb OiL pep 91: 

Cottoueecl on <UDhydroaeaated> 

DESCIUPTION 
A dark, reddish brown oil with a sliaht autty flavor obtaiDed 
from the seed of the cottoo plant Gouyphlm him1111m (Ameri-

can) or Gosqpium btlrllflll� {EJyptian) by mechaaical a­
preaioa or solvent atnctioD. It is refiDed, bleached, and 
deodorized to subltaatially remove free fatty acids, phospholip­
ids, color, odor aDd flavor COIIlpClllellts, aad miscell•MN� other 
DOD-oil materials. It is a liquid at 2r-2T, will cloud at 21•, but 
partially solidifies at 1tor1p temperatura below 10'-ltr. It is free 
from visible foreip material at 23• -2T. 

lwtt...,_ 
Cottoaseed oil ahibits the followiq composition prolle of 
fatty ICids as determined UDder F11t11 Acid ComposiliDII. pep 82 
of THIS SUPPLEMENT. 

Fatty Acid: < 14:0 14:0 16:0 16: I 11:0 II: I 
Wapt WI (Rap): <0.1 0.5-2.0 17·29< 1.5 1.,0.4.0 13-t4 
Fatty Acid: 1 1:2 18:3 20:0 20:1 22:0 22:1 24:0 
Wapt WI (Rap): 40-63 0. 1-2. 1 <0.5 <0.5 <0.5 <0.5 <0.5 

�(as AI) Not more than 0.5 Jlll/kl. 
Coler (Lovi'boad) Not more than 70 yellowl4.5 red. 
Free FllttJ Acldl (as oleic IICid) Not more than 0.01 %. 

(a lauric acid) Not more than 0.07%. 
IodiDe v.- Between 99 aad 119. 
Le.d Not more than 0.1 1D1fk1. 
IJMieelc Acid Not more than 2.1%. 
PeroDie v.a.e Not more than 10 meq/kJ. 
u rc-1fleNeMatt.r Not more than 1.5%. 
Wldllr Not more than 0.1%. 

TESTS 

� A SampJ. Salutiolt prepared usinJ 2 1 of sample, 
accurately waped, meets the requirementa of the A1WIIic 
Test. pqe 464. The ablorbance clue to any red color ftaD the 
solution of the lllllp1e does Dot aceed that produced by 1.0 
m1 of Stlzlflllurl A1SM/c Solutiolt (1 1'1 AI) wben treated iD 
the ume JDaDIIer and UDder the same CODditioas as the 

sample. 
Color Proceed • dincred UDder Color. .-. 12 of nus 

SUPPLEMENT. 
Free Fatt)' Acldl Proceed as directed UDder Frn Fllft1 Acids. 

pep 504, usiDJ the followiq equiva1enc:e factors (�) iD the 
formula pven iD the procedure: 

Free fatty ICicls as oleic IICid, � • 28.2 
Free fatty IICidlalauric ICid, • • 20.0 

IodiDe V.... Proceed as dincted UDder lotliM Y11lue. pqe 
505. 

1.-d Pn:Jceed • directed UDder Cocollut OU. pqe 41 of THIS 
SUPPLEMENT. 

UMielc Acid Proceed as directed UDder F-, Acid CtlmptJG· 
1iD11. pap 82 ofTHIS SUPPLDIENT. 

Ptroxlde v.a.e Proceed • directed UDder PeroziM Ylllw. 
pep 148 of the IDOIIOJf&llb for Hid,.,._ lAt:it#lill. 
However, after the additioD of saturated pol8aium iodide 
aDd mWna. iDstad of l1lowiq the IOlutioD to staad for 10 
miD, mix the solutioa for 1 miD and beJia the titratioa 
i""""""'tely. 
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u r a-•fleNe Matt. Proceed u directed UDder UllltlpDII· 
f/ittlbM Mtmn; pqe 509. 

Wiler Proceed as dincted UDder WGUr �Tirlilullitllt. pap 
553. However, in pace of 3s-40 ml of methanol use 50 m1 of 
c:lllonlform to dillalve tbe sample. 

........... ... ...... Store iD well clolecl CODtaiaen. 
Fmd'II'MI U. a. FOCNk CGatiaa apat; emuJsifyiaa aaent: 

formulatioa aid; taturizer. 

Dimetb:ylpolysilODDe, page 102 

Chup the �u entitled Re/rrM:tiw !IIIla. Sp«qk 
Grtniq, aacl Yisaariq to rad: 

llefndlte lllda Between 1.4000 aacl 1.4005 
s,ed8c Grmt, Between 0.96 and 0 .98 
Vllcelltr Between 300 aacl 1,500 ceatiltokes 

lasert tbe followina new moaopaphs to precede the JDODO­
paph entitJed Faul Oil, pap 115: 

F D A C Blue No. 1* 
BrilliaDt Blue FCF; CI 42090; CAS 3844-45-9; C..: Triphe­
nylmetblae 

c,H,.N20,S3N� Mol wt 792.84 

DESCRIP'l10N 

F D A C BIDe No. 1 is principally the diaodinm salt of edly1 
(4-(po(edlyl (mo4Uifobeuyl) 81Dino�-(HUifopbeayl)benzyJi.. 
deDe]-2,5-cyclabeudie1 -:Jiideae} (m4Ulfobaz:Jl) ammcmi'DD 
hydroxide iaDer salt with .... ....,... of the iaDeric 
dilodium salta of ...,. (4-(po(edlyl (JHD)fobenzyl) amiao}-ci­
(Hulropben:Jl) benzylideDc)-2,5-cyc:lobeudi1 -ylidiDe] (p­
sulfol!enzrl) ·-• h:JdrcWde iaDer salt aac1 etb:Jl (4-(p­
(edlyl (HIIICobeu:Jl) 81Dino}-ci-(HUifoplaenyl) benzylidiDe)-
�ylideDc} (o-salfobeaz:Jl) ••moaium by­
dralide iaDer salt. 

Tbe colorant is a dark purple to bronze powder that dillo1ves 
in water to pve a solntion peen-blne at neutrality, peen in 
walt -. aacl yellow in stroaaer' acid. Addition of bue to its 
MUII'IIIOintian produces a violet color oaly on boiJiq. WbeD 

• To lie ..S Cll' IOid iD &be Uaited S... dlil co1oaat mllltlle ceniled 
bJ &be U.S. Food IIDd Draa M•in• alion. 
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dillolved in c:c.centrated 1DUUric .ad, it yields a yellow 
IOlntion that turDI peen when dilated with water. It is IOluble 
in 959fl etb&DoL 

ldewU&IdiGa 
An ..-- IOlutiaa containina 10 IDJ/L ahibits ablortlence 
intenlitia (.4) aacl waveleqtb melrima as follows: at pH 7, A • 
1 . 1 1 at 630 am; at pH I, A • 0.95 at 629 mn, and A • 0.2 at 
410 am; aacl at pH 13, A • 1.29 at 630 mn, IDd A - 0. 1 5  at 
408nm. 

Ani* (as As) Not mon tban 3DIIfkl. 
a.ro.a.. (as Cr) Not 1DC1R tban 0.0059f,. 
1:111111' Extnds• (combined) Not more tban 0.49fl. 
Lad Not more tban 10DIIfkl, 
I.-- Not montban 5.09fl. 
M...., (as HI) Not more tban 1 ma/kl. 
'HdG'!J CGian Not more tban 6.K. 
T...a CGIIr Not._ tblll85.K. 
u-•••• ..._ . ., ...... ........_ ot Side • ....._ 

s.,. of o-, m·, atl � Not more tban 
L59fl. 
N..m,LN·(� fll:id. Not mon tban 
0.39fl. 

Vollltllel\bllirr • IW, a.lariMI ad ..,.._ (as rodium 
salta) Not more tblll15.09fl in combinatioa . 

w ..... ._...... Matta- Not more tban 0.29fl. 

TI'SIS 

Ani* A sample solution prepared as dincled for orpnic 
compoands meets tbe requirements of the A,.,ic Tat, pqe 
464. 

Olcrile Proceed u dincled under Sodium a.Jori4 pqe 76 
ofnDS SUPPI..EMENT. 

a.ro.a.. Proceed as dincled UDder Chromium, pap 73 of 
nus SUPPLEMENT. 

1:111111' Extnds Proceed as clirectecl under EtMr Extrwcu. 
.,.. 74 of nus SUPPLEMENT. 

Lad A Sllmpk SoluliDn )niiU'ed as dincled for orpnic 
COIDpOUDds meets the requirements of the lMMl Limh Tat. 
pqe 518, usiq 10,.... oft.d ioa (Pb) in tbe CODtiOl. 

I.- - Traaaf'er approaimately 120 1111 of colonnt, 
8CCUI'ately weiPed. to a 1-L valumetric flask; dirrolw in aacl 
dilute to volume with water. Proceed as directed UDder Lat:o 
JJG.. ..,e 74 ofnDS SUPPLEMENT. 

Mere&, Proceed as directed under Mncury, .,.. 75 of nus 
SUPPLEMENT. 

....... ..,. Ollcn 
Apptmltu.s Ure a 20- X 20-c:m J)ass plate COMed with a 

0.25-mm layer of Silica Gel G. 1be solvent system is 
compelled of acetoaitrile (50 ml), isoamyl alcohol (50 ml), 
l·butanoae (15 ml), water (5 ml), and ammonium hyclroxicle 
(5ml). 

• Noc req1liNd for cenilc:ldiou iD &be Uaitecl States. 
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S.mpl� Solutioll Transfer approximately 1 1 or coloraat, 
accurately weiabed, to a 100-ml volumetric ftuk. rill the 
flask about 3/4 full with water and place iD the dark for oae 
h; then dilute to volume aud mix welL 

Pro«dure Spot 0.1 ml of S.mpl� Solutioll iD a liDe across 
the plate, approximately 3 em from the bottom edJe. Allow 
the plate to dry for about 20 min, iD the dark; then develop 
with the solvent system iD an UD1iDed tank equilibrated for at 
least 20 miD before the plate is iDierted. AUow the solvent 
fro11t to reach within about 3 em of the top or the plate. Dry 
the developed plate iD the dark. 

Whea the plate has dried, scrape �all the colored bands 
above the F D &: C Blue No. 1, which remains close to the 
oriaiD, into a 30-ml beaker. Extract the subsidiary colors with 
three 6-ml ponioas of959fl ethanol, or until no color remains 
on the ael by visual iDspectioa. llecord the volume of ethanol 
used and record the spectrum of the solution betwen 400 
and 700 nm. Calculate the perceat of subsidiary colors (P) by 
the formula: 

P • (A X V X 100)/(11 X W X b), 

iD which A is the absorbance at the waveleqth maximum, V 
is the volume of the solution iD ml, 11 is the absorptivity (0.126 
1111 per L per em), W is the sample weipt iD ma. aud b is the 
pathleqth of the cell. 

Sulfate Proceed as directed under Sodium Su/fiiU, pap 76 of 
THIS SUPPLEMENT. 

Toml Calor DetermiDe the total color strea&th as the weipt 
perceat of colorant usiDa M.dalsi 111111 II. pap 76 of THIS 
SUPPLEMENT. Express the Tollll Color as the averqe of 
the two results. 

MnluJd I (S.mpl• Prytzrotltm) Transfer 50-75 1111 of 
colorant, accurately weiped, to a 1-L volumetric flask; 
dissolve iD and dilute to volume with water. The absorpti'Yity 
(11) for F D A C Blue No. I is 0.164 1111 per L per em at 
630am. 

Maltod II {Stzmpl� PrqtzllltiDn) Transfer approximately 
0.5 1 of colorant, accurately weilhed, to the titration flask. 
The stoic:hiometric factor (F.) for F D A C Blue No. 1 is 
2.52. 

u-·t t ............ ... Prodactl or Side Reae­
t�-. Proceed as directed UDder Uncombiud Inum�«<iilta 
111111 hotlucu of Sid• RMCtiDiu. MnluJd I. pap 77 of THIS 
SUPPLEMENT. Calculate the conc:entrations of m-sulfoben· 
zaldebyde and N-ethyl-N-(3-sulf'obeazyl)-sulfanilic Kid usin& 
the followiDa ablorptivities: 

m-SuJfobeazaldehyde, 11 • 0.0495 ma per L per em at 246 
nm (Kid solution). 

N-Etbyl-N-(3-sulfobenzyl)-suJfanilic: acid, II - O.o78 ma 

per L per em at 277 nm (albliae solution). 

Volatile Matta' Proceed as directed under Voltz1ik M11n•r. 
pap 80 of THIS SUPPLEMENT. 

Wat8r-l......... M.ater Proceed as directed UDder W111�,.. 
IIISOluiM M11n�r. pap 80 of THIS SUPPLEMENT. 

Paclr8llal ad Stonlll Store iD well-closed containers. 
Fuactloaal U• la Foadl Color. 

F D A C Blue No. 2* 
lndigotiDe; lndiJOtine Disulf'cmate; IDdiJO Carmme; Cl 73015; 
CAS 860-22-0; Class: lncliJOid 

Mol wt 466.35 

DESCRIPTION 
F D A C Blue No. 2 is priacipally the disodium salt of 2· 
(1, 3-dihydro-3-oxo-5-sulfo -lH-iadol-2-ytidene) -2, 3-dihydro-3-
oxo-lH-illdole-5-sulfoaic acid with smaller amounts of the 
isomeric disoctium salt of 2-(1,3-dihydro-3-oxo-7-lulf'o-2H·in· 
dole-2-ylideDe)-2,3-dihydro-3-om-lH-iDdole-5-sulf'ODic acid. 

The colorant is a blue-blown to red-brown powder that 
dissolves iD water to give a solution blue at neutrality, blue­
'Yiolet iD acid, and green to yellow-green in bae. Whea 
dissolved in cooceatrated suHUric: acid, it yields a blue-'Yiolet 
solution that tums blue when diluted with water. It is spariqly 
soluble in 95'*' ethanol. 

UQtJIREMEN'l'S 

ldeatlftcatlcm 

A solution cootaiJaiD& 20 maiL exhibits abiOrtluc:e inteasities 
(A) and wavelength maxima as follows: at pH 7, A • 0.82 at 610 
nm; at pH I, A • 0.81 at 610 run; and at pH 13, A • 0.2 at 610 
nm, and A • 0.31 at 442 am. 

Anellic (as As) Not more than 3 mafkl. 
Edler Eztncllt (combined) Not more than 0.4'*'. 
llomeric ... SalllfdiarJ c-. 

DUodium 11111 of2-(1,3-Cilrydro-3�7-IU/fo-1H-illdtJI.-2-
ylid•M)·2,3-CilrJtlro-3-t»lD-IH-illlitn.-S-sJ�/ftNiie tJdd 
Not more than 18.09fl. 

Sodium 11111 of 2·(1,3-dilrydro-3�2H-i111Jok.2-ylithn�)· 
2.3-Cihydro-3 .... /H-illlitM-S-IU/j'oftic tzdtl Not more than 
2.09&. 

Lad Not more than 10 mafkl. 
MII'CIIrf (as HI) Not more than I ma/kl. 
Toml Color Not less than 85.09fl. 
UIICOiaiUedlaeer.edl.._ ..S Pledllcts of Side ......._ 

Illlliii-S-IU/follic 11cid Not more than 0.4'*'. 
S.Su/f011111hronilic tldd Not more than 0.2'Jfl. 

Volatile Matter at us-, Odorldll ad Sldfate (as sodium 
salts) Not more than 15.09fl in combinatioD. 

Wat8r-IDiolUie Matter Not more than 0.4'*'. 

TES1'S 

Anellic A sample solution prepared as directed for orpDic 
compounds meets the requiremellts of the AIWIIic TGt. pqe 
464. 

• To be ued or sold in the Uaited States this c:oloriDt must be ceniled 
by tile U.S. Food aDd Drq Adnljnjstradoa. 

t Not required for cenilcalioD ill the Ullited State�. 
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Olarlde Proceed as directed UDder Sodhml ChlorltU. pqe 76 
ofTIUS SUPPLEMENT. 

E1lllr EabWII Proceed as dincted UDder EtMr ExtniCII. 
pqe 74 t:ITHIS SUPPLEMENT. 

:r-Ic ... ....... ,. Ollan 
� Use a 2.5- X 40-c:m .... colUIIID ,.eked with 

Celite (Jolms MauviUe No. 595 or the equivaleat) prepared 
as delcn"bed UDder Procedur& Di1ro1ve 20 1 ol llydroxyl­
amiae bydlocbloride ill 500 .. of water, place the lalu1ioo ill 
a 2-L repentory ftmae1, ad add 450 ml ofbataaol. 450 ml of 
cbloroform. 300 ml ol water, aad 100 ml ol coaceatrated 
HCL .Aptate the mixture well, periodically vaatilla the 
ftmDeL After settlina. the bottom layer (orpnic), called the 
Mobile � aad the top layer (aqueous), c:aDed the 
Sttnlolulr, � sbouJd be repanted IDd stored. 

Stmaple SohltitHI Dirlo1ve approximately 100 1111 of colo­
rut, ICCUI'ately wejped, iD 100 ml of SlllliD1111'1 Plulse,· 

warm oa a steam bath, if aece.ary, to dissolve the sample. 
Prot:etlurw Slurry 12 1 of Celite with 7 ml of Slllriorulry 

PlutrJe IDd pour illto the coluam. Mix 5 ml of Sompk Solulion 
with 10 I ol Celite IDd pour into the colUIIID over the slurry, 
ialuriaa that the sample is quiJl1itatively traasfemd 10 the 
coi1IIIIIL 

Elate the columD with the Mobik Pluu& Collect die 
IDODOIU1foaated derivative, the lnt bad elutiq. ill a 25-ml 
p8daatecl cyliDder and DOte the volume. CoUect the next 
bud, the i1omeric (uasulfoaated) derivative, ill a similar 
III&DDII'. 

Mix ach aliquot collected with an equal volume of beuDe 
and traDifer to a sepuatory funDeL E.xtnct this mixture with 
three 15-ml aliquota of water; combine the water extraciS and 
calc:Diate tbe percent coaceatratioa (P) of the IDODOiulfo­
nated derivatiw (a • 0.0513 1111 per L per em at 615 nm) 
aad the ilomeric derivative (a • 0.0478 ma per L per em at 
610 nm) by the formula: 

P • (A X J')l(a X W X 10) , 

ill which A is the lblortlace, Vis tbe volume of extnct, a is 
tbe lblolptMty iD 1111 per L per em, IDd W is tbe sample 
wapt iD .... 

lAid A Sompk Solution prepared as directed for orpnic 
COIIIpOUIIds meets the requinmeats of the Lead Limit Tal. 
pqe 518, llliq 10 1'1 of lad iGa (Pb) ill the coauol. 

MlrarJ Proceed as directed UDder Merr:r�ry, pqe 75 of THIS 
SUPPLEMENT. 

Sldllde Proceed as directed UDder S«lium Sulfate, pqe 76 of 
THIS SUPPLEMENT. 

Tobl Color DetermiDe tbe total color strmath as the weiabt 
perceat of colorut llliq MnlltJtb I tllld II. pqe 76 of THIS 
SUPPLEMENT. Eapna tbe TOIIII Color as the averqe of 
the two results. 

M«hDtt I {Stlmpk Prqaratitm) Transfer 175-225 ma of 
colonDt, a&lCUiately weiPed. 10 a 1 -L volumetric last; 
diaolve iD and dilute to volume with water. The ablorptivity 
(a) for F D A C Blue No. 2 is 0.0478 1111 per L per em at 
610nm. 

MetiiDtl II fStmtpk PrqJturuiDII) Transfer approximately 
0.3 1 of colonat, ICCUnlely weiPed, 10 the titration ftask. 
Tbe racicbiometric: r.ctor (F) for F D &: C Blue No. 2 is 4.29. 

FCC I I I•IECOND SUPPLEMENT I MOiftii'G/IIu I 45 

u-·t t ............ ... Pndlldl or Side -... 
*- Proceed as directed UDder UIIDIJIIIbilwtli� 
tllfll Product� of Sid• RetiCtiolu. M«<totl L pqe 77 ol THIS 
SUPPLEMENT. CalcnJete tbe CODCeDCI'aiD ol isatiD-5-sul­
foaic acid llliq an alllorptivity of 0.019 1111 per L per em at 
245am. 

Vollde M.a.r Proceed as directed UDder Vollltik Mtmo, 
pqe 80 of THIS SUPPLEMENT. 

w.-........_ Mda' Proceed as directed UDder wa,.,._ 
Iuolubl• Mtztw. J11P 80 ofTHJS SUPPLEMENT. 

F D A C Greea No. 3* 
Fast Orem PCP; CI 42053; CAS 2353-45-9; CJua: Triphenyl­
methane 

Mol wt 808.84 

DESCitiP'I'ION 

F D A C Orem No. 3 is priDcipally the dilodium salt of N­
ethyl-N-4-(14-etbyl[(3-rulfophayl)methyl]amiDo)pbenyQ (4-by­
droxy-2-sulfopbenyl)metbylene)-2,5-cyclobeudieDe 1-ylideDe]­
�bydroxide. 

The colorut is a red 10 brown-violet powder or collectioD of 
crystals that dislolves ill water to live a solution blue-peen at 
oeutnlity, P'eeD ill ICid, IDd blue 10 blue-violet in buc. When 
disrolved iD coacentrated rulfu.ric .cid, it yields a browD-oraqe 
solution that tuniiP'eell wben diluted with water. When heated 
to 130' with pycerine triacetate and an excess of ICdic 
anhydride, tcetylatioa ol its pbeaolic hydroxyl poup causes a 
color cbaap m.n ...... 10 lilbt blue. 

'f ........ 
AD lqUe01II lolutioa CODtaiaiq 5 JIII/L exhibits absorbace 
illtenlitiel (A) IDd waveleqtb mnjma as follows: at pH 7, 
A - 0.80 at 624 nm, IDd A • 0.01 at 423 nm; at pH 1, A • 
0.83 at 625 nm, and A • 0.09 at 423 111Di ad at pH 13, A • 
0. 74 at 610 nm. 

�(as As) Not more than 3 ma/k&. 
a.ra... (as Cr) Not more than 0.005". 
Edler Edncllt (combiaed) Not more than 0.4". 
Lad Not more than 10 Jlll/kl. 
1.- - Not more than 5.�. 

• To be ..S or told ill tbe Uaited States this colonatmust be certiled 
bJ tile U.S. Food IIIII Drq AdmiaislradoD. 
t Not required for cenilcatiall ill tbe Uaited States. 
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Mercury (as H1) Not more than I mafkl. 
S.blldiary Colon Not more than 6.0% 
Teal CGior Not less tlw1 8S.O%. 
Uaco.Waed latenMdiatel ad Pradacta of Side RadiOIII 

Slim of 3- fiiUl 4-{{nhyl(4-mlfopMnyl)fllrlino]methyl) /Mn­
unaulfonic acUJ disodillm Slllts Not more tlw1 0.3%. 

Slim of 2-. 3-. and 4-formyl �lfonic adds IOtlium 
Slllts Not more t1w1 O.S%. 

2-Formyl-5-hyd�ifollic t�eid Not more tlw1 
O.S%. 

Volatile Matter at �. Cllorides ad Salfates (as sodium 
salts) Not more tlw1 IS.O% in combinatiou. 

w...-.laolable Matter Not more tlw1 0.2%. 

TESTS 

Anaic: A sample solution prepared as clirectcd for orpaic 
compounds meets the requirements or the AIRIIic Test, page 
464. 

Cllorlde Proceed as directed UDder Sodi11m Chloride. page 76 
of THIS SUPPLEMENT. 

a.n.�.. Proceed as directed UDder Chromillm, page 73 or 
THIS SUPPLEMENT. 

Edler ExtriiCtl Proceed as directed UDder Etlwr Extrrl&ts, 
pqe 74 or THIS SUPPLEMENT. 

Lead A Sampl� Sollltioll prepared as clirectcd for orpnic 
compounds meets the requiremeDts of the L«ltJ Umit Test. 
pqe S 18, usina 10 1'1 of lead ion (Pb) in the control. 

I.-eo liMe Transfer approximately 130 ms of colorant, 
accurately weiped, to a 1-L volumetric tluk; dissolve in IDCl 
dilute to volume with water. Proceed as clirectcd under Lau:o 
&.. pqe 74 of THIS SUPPLEMENT. 

Merary Proceed as clincted under Mercury. pqe 7S of THIS 
SUPPLEMENT. 

Sablldiary Colon 
Appt1rrzt11S Use a 20- X 20-cm giMs plate coated with a 

0.2S-mm layer of Silica Gel G. The lolvent system is 
composed of acetonitrile (SO ml), isoamyl alcohol (SO ml), 
2-butanone (IS ml), water (10 ml), aad ammonium hydroxide 
(S ml). 

Somple Sohltioll Trausfer approximately 1 1 of colorant, 
accurately weiJhed, to a 100-ml volumetric flask. Fill the 
8ask about 314 full with water ud incubate in the dark for 
I h; dilute to volume and mix well. 

hoc«lllre Proceed as clirectcd in the mooopaph for F D 
A C Blue No. I under Sllbsidillry Colon. pap 44 of THIS 
SUPPLEMENT. 

Sallate Proceed as directed UDder Sotll11m S..lftm. page 76 of 
THIS SUPPLEMENT. 

Total Color Determine the total color strenath as the weight 
percent of coloraat usiq Met/rods I Dnd II. pqe 76 of THIS 
SUPPLEMENT. Expna the TOUll Color as the averqe of 
the two results. 

Mnhod I (Sampk P�Yptuatitm) TnDifer S0-7S M1 of 
colorant, accurately weiPed, to a I·L volumetric ftuk; 
dissolve in IDCl dilute to volume with water. The abtorptivity 
(a) for FDA C Green No. 3 is 0. 1 S6JD1 per L per em at 62S 
nm. 

Method II (Sompk Preptlralion) TnDifer approxjmately 
O.S 1 of colorant, accurately wciPed, to the titration ftask. 

The stoicbiometric factor (F) for F D &: C Green No. 3 is 
2.47. 

UDCOIUbled lateiNdi.... ad �'red.:�� ol SWe a.c­
tioiiS Trusfer approximately 2 1 of coloraot, ICCUntely 
weiPed, to a 100-ml volumetric flask; diasoJve in ud dilute 
to volume with water. Proceed as directed under UII&Ombinld 
IntmMdiatG 111111 Prod&ICts of Side RetiCtiolls. Mnltod I, pap 
77 of THIS SUPPLEMENT. Calculate the amouats of 
internwtuna IDCl other producu present UliDi the fo1JowUia 
ablorptivities after identifyiq the UDknowas by compuina 
their spectra with ltallduds: 

4-Hyclroxy-2-sulfohenzaJdebyde, D - 0.080 m1 per L per 
em at 33S nm (alkaline solution). 

m-Sulfobeozaldebydc, a - 0.49S ma per L per em at 246 
nm (acid lolutioD). 

N-Ethyl-N-{3-sulfohenzyl)-sulfanilic acid, D = 0.078 1111 
per L per em at 277 nm (albline solution). 

Volatile Matt. Proceed as directed UDder Jloliztik Matt�r, 
pqe 80ofTHIS SUPPLEMENT. 

W...,.IMolaWe Matter Proceed as directed UDder Waur­
I1UO/vbk Ma�r. pqe 80 of THIS SUPPLEMENT. 

F D .t C Red No. 3* 
Erythrosine; CI 4S430; CAS 16423-68-0; Class: XantheDe 

Mol wt 879.86 

DESCIUPTION 

F D &: C R.ed No. 3 is priDcipally the disodium salt of the 
monohydrate of 9(o-c:arboxypbenyl)-6-hydroxy-2,4,S, 7-tetraio­
do- 3H-:unthcn-3-one, with smaJler amounts of lower iodinated 
fluoresceins. 

The colorant is a brown powder that diaolves in water to 
give a solution red at DeUU'Ility, with a yellow-brown precipi­
tate in 8Cid, IDCl with a red precipitate in base. When dissolved 
in concentrated sulfuric acid, it yields a brown-yellow solutioD 
that evolves iodine aad • precipitate or the free acid when 
heated. 

REQUIREMENTS 

ldentlflcadae 

A lolution contaiuiq 2.8 m&fL exhibits absortJuce inteasities 
(A) and waveleqth maxima as follows: in neutral (pH - 7) aad 

• To be wed or IOid iD the Ullited Slates tbis colonat1D111l be ceniled 
by the u.s. Food ud Drua AdmiDisUatiaD. 
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albliae (pH • 13) IOlutioal. A • 0.32 at 527 DID with a 
aboulder at 490 am. ID acid IOlutioa. a ,.00.-browa pncipitale 
forms. 

� (u AI) Not more than 3 Jlll/kl. 
1:111111' Extncts• (combiaed) Not more than 0.2". 
1.-d Not more than 10 J1111k1. 
MllarJ (uRI) Not more than 1 JDI/kl. 
....... .,. Celan 

M� Notmonthan 1.�. 
OU..r lowr itJtlllltMtl jluoracans Not more than 9.�. 

Total Color Not lea tblll87.�. 
v-..... .......... .............. of Side ...._ 

2-(2'.4'-Dillytbwcy-J'.S'�I)bMzdc tiCill Not 
more than 0.2". 

S«lium iotliM Not more tbaa 0.4". 
T� Not more tbaa 0.2". 
u,.� iltlmnaliiUG Not more tblll 0.1" ill 

combiaatioa. 
V......_ Mllllr at 135", � ..a ..,.._ (u IOdium 

salta) Not more than 13.� iD combiutioa. 
Water-blolUie Mauer Not more tbaa 0.2". 

TISTS 

� A nample 10lu1ioa prepared u clincted for orpaic 
campouads 1M111 tbe requiremeata m the Anaic T-. pap 
464. 

Qlarlde Proceed u dincled UDder Sodium ClrlorltJ& pap 76 
ofnus SUPPLEMENT. 

Edler Eatawts Proceed u dincted aDder Etlwr &tnM:II. 
pep 74ofTHJS SUPPLEMENT. 

Lad A Stmlpl• Soht,., prepared u clincted for orpaic 
c:ompouads 1M111 the requiremeata of the Lau!Limit T-. 
... 518,Uiiaa 10,. of lad ioD (Pb) ill the coatroL 

Meranrr Proceed • dincled UDder Mm:wry • .,.. 75 of nus 
SUPPLEMENT. 

�Celan 
.4pptlnmu Use a 20- x 2.0-cm J)ass plate ca&ed with a 

0.25-mm layer of Silica OeJ G. The nolwat sy1te111 is 
CC1D11 a.J of.,._ (95 IDI). c:hloloform (25 1111). batylamiae 
(10 IDI). &ad water (10 1111). 

StDnpk Sobl,., TIUifer approximately 2 1 of colorat, 
8CCUI'ately weiabed. to a 100-ml volUIIIdric 8uk. F"'Jll the 
.... aboal 3/4 fta11 with water aad iacubate iD the duk for 
1 h; dilute to-- aad mill welL 

l'rot»tbbN Spot 0. 1 1111 of Slzmpk Sol•liiHI iD a JiDe ��e�m� 
the plate. app101inwtely 3 CID from the bottGm edp. Allow 
the plate to dry for about 20 miD. iD the dark; thea develop 
with the solveat .,._. iD aa UDiiDed taDk eqai1ibn.ted for at 
._. 20 miD before iDsertiDa tbe pJale. Allow tbe IOlvent 
froat to ftiiiCb to witbiD aboal 3 CID of tbe top of the plate. 
Dry tbe developed plate ill tbe duk. 

Scrape a6 ada sublidilry color aad atmct with 3-5-ml 

portiaas m 50911 ...,... dbaol UDtil ao color remaias oa 
tbe ... by vilaal iDrpectdl Dilate ada nample to 13-15 mi. 
ldd a few drops of IIIUDOIIium byclrcWde aad record tbe IDal 
volume. Repea& tbis p!OCIClure for tbe bad ofF D A C Red 
No. 3 1lliDa 10.20-ml portiODs of � etbaDOl; di1ute the 

• Not nqaired for ealilcldaa iD lbe Ullited Swa. 
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eluaat to 250 m1 iD a volumettic 8uk after 8ddiD& eaoup 
IJDIDODiam bydroxide to make tbe solutioa llilbtly alkaliae. 
The approximate bud politiolll (R). waveleqtbs of maxi­
mal ablorbuce (A). aad ablorpdvities (a) are u follows: 

Color R, � II 

UDkaowa 0.84 524 0. 110 
Red-3 0.14 526 0. 110 
2.4,7 0.76 521 0. 1<40 
2.4.5 0.67 521 0. 1 16 
2.412.5 0.45 513  0.145 
Uabowa 0.45 524 0.110 

Record the spectrum of ada solution betweeD 400 aad 600 
DID aac1 calculate the quaatit)' m pen:eat (P) or adl 
sublidiary color by tbe formula: 

P • (A X Y X 100)/(a X W X b), 

ill wbicb A is the absorbace at tbe waveleqtb maximum, Y 
is tbe vohuae of the IOlutioa iD m1, a is the absorptivity iD 1111 
per L per em u JiveD above, W is the nample weiJht iD ma. 
aad b is the patb leqtb m tbe cell iD em . 

..,... Proceed as dincted UDder Sodium Sul/tltc. pap 76 of 
nus SUPPLEMENT. 

T...a Color DetenaiDe tbe total color streD&tb u tbe wapt 
pen:eat of coloraat 1lliq M«<rDds I attd IlL peps 76 aad 77 
of nus SUPPLEMENT. Eapna tbe Ttltlll Co1tJr u tbe 
•venae of the nro ..uta. 

Mnltotl I {Stmtpk PrqaratiDII) Traasfer 75-100 1111 of 
colonllt, ICCUiately weiabed. to a 1-L volumetric: 8ask; 
clilnolw iD aad dilute to volume with water. The absorptivity 
(a) for F D A C Red No. 3 is 0.110 1111 per L per em at 
527am. 

Mnltotl III (Silmpk Prqtuat/oll) Proceed u direcred 
UDder TD141 071Gr. Mnllod IlL pap 77 of THIS SUPPLE­
MENT. The pa'Vimetric coavenioa &ctor (F) for F D A C 
Red No. 3 is 1.074 . 

u ........ ..... , .. - ........... of Side � 
*- Trusfer 2 1 of coloraat, ICCUI'ately weiPed, to a 100-
ml volumetric tlask; dillohe iD aad dilute to volume witb 
water. Proceed u dincted aDder U11t:01t1biutl l11tmneditlta 
attd hotluca of Sill• RetiCiiolll. M«<tod L pqe 76 of THIS 
SUPPLEMENT. CaJc:u1ate tbe CODCeDtratioas of 2-(2,4-diby­
droxy-3,5-diiodobearoyl)beDzoic acid, iodiDe, phtbalic ICid, 
IOdium iodide, aad triiodorelon:iD uliDa tbe foiJowiq 

ablorptivitiel: 
2-(2,4r�-3.5-diioclobearoyl)beazoic .ad, a • 

0.0471111 per L per CID at 348 DID (albliae); 
IodiDe, a • 0.082 1111 per L per c:m at 245 11111 (ICidic); 
Pbtbalic .ad, a • 0.045 1111 per L per c:m at 228 am 

(acidic); 
Sodium iodide, a • 0.091 1111 per L per em at 2lO am 

(acidic); 
Triiodonlorciaol a • 0.079 1111 per L per c:m at 223 am 

(acidic). 
V......_ Matta- Proceed as clincted under Yollltik Ma•r. 

pqe 80 ofTHJS SUPPLEMENT. 
w ..... J.o�wNe Matta- Proceed u directed under War.,.. 

I���t�lubk Ma,.,_ pep 80 ofTHIS SUPPLEMENT. 
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Pwkqlaa ad Stonee Store in weU-c:loled containers. 
hactloaal U1e iD Foodl Color. 

F D .t C Red No. 40* 
Allura Red AC; CI 16035; CAS 25956-17-6; Class: Moaoazo 

Mol wt 496.42 

DESCRIPTION 

F D a: C Red No. 40 is priDCipaUy the disodium salt of 6-
hydroxy-S-((2-methoxy-S-methyJ-4-sulfopbeayl)azo]-2-naptbal­
eoesulfcaic 8Cicl. 

Tbe c:olonat is a red powder that diaolves iD water to give a 
solutioo red at DCUUality aDd in acid and dark red iD base. It is 
sJiahtly soluble in 95% etbuol. 

�-� 
A solutioo COiltainiq 16.4 maiL exhibits ..._buce inteasities 
(A) and wa'Weleaath muima as follows: at pH 7, A - 0.87 at 
sao am; at pH 1. A • 0.13 at 490 DID (bath aeutral and acid 
solutioDs exhibit a sboWder at about 410 am); aDd at pH 13, A • 
0.37 at sao 11111. aDd A • 0.41 at 4SO DDL 
An.Jc (as AI) Not man thaD 3 mafkl. 
Lad Not man thaD 10 mafkl. 
Merary (as H&> Not man thaD 1 IDifkl. 
s t •• .,c.a.n 

DiJotliJI-. 6-la�(1..,.._,..S-Irt«<l,_ 
�:Jl)tuo}&-(1��)-
2...,....._1foaic tldtl Not man tha LOW.. 

HP., atl Jaw,� whdi«r7 colrn (a $111/bure 
� Not man tha LO.. e8Ch. 

T...a CGior Not._ tJ.. as.o... 
UM >t 1 ._ N ' I ad Prodllds of Side D �eia• 

4-..t......S •t�JB'O (,'wk tldtJ Not IIIOR tJ.. 
Q.l�. 

lJGtltlillm 6.tr � ,..,d a'm rw� ecitl.) Not man 
thai� . 

.w;.. �1� tldtl Not man 
tllraD.3�. 

VeDIIIe M.a. 111 us-. a• .._ ad S - (as IOdium 
salts) Not IIIOR tha 14..0., ill c•whi••ioa 

W.. I g 1>''1 Mlilllr Not IIIOR tha � 

1ES1'S 

Ant* A ..pe sohdiaa l*epaied as directed b Cllpaic 
c •4 ceeds ..U tile tequia m tats d tile A..UC Tes&. pqe 
....... 

• To lrc ... . _.. • * u.illrd S.. dris --. - tre caUIId 
t., ... U.S. Food_. Dnla A' . . "'liaa. 

Qloride Ptoceed as ditected UDder Sodium Chloride. pqe 76 
ofTHIS SUPPLEMENT. 

Lad A Stunple Solution prepared as ditec:ted for orpDic 
compounds meets the requirements of the 1.-d Limit Tat. 
pqe 5 18, using 10 "' of lead ioD (Pb) in the CODtro1. 

Merary Proceed as directed UDder Mnrury. pqe" of THIS 
SUPPLEMENT. 

SabtldiarJ C4llon 
Apptuatus Use a � X 20-c:m a1ass plate coated with .• 

O.lS-mm layer- of Silica Gel G. The IOiwnt system II 
composed of acetoaiuile (20 ml), diouDe (20 ml), ethyl 
acetate (20 ml), isoulyl alcohol (20 ml). water (20 ml). and 
ammoaium hydroxide (4 ml). 

Stll1ulJurl Sohaion Transfer approDmately 1 I of purified 
F D a: C Red No. 40 free of subsidiary colors, accurately 
weiped, to a SO-ml volumettic flak. Add SO 1111 ach of 
lower and hiaber suJfaaated subsidiary colors. accurately 
weiabed; dissoM in aDd dilute to volume with water. Store iD 
the dark. 

Stunpk Sohaion Transfer approximately 2 I of c:oloraDt, 
accurately wei&bed, to a 100-ml volumetric flask; distolve iD 
and dilute to volume with water. 

Procet:lwrw Spot 3-,U aliquots of Sllmpk SoblliDII and 
Sttl1tdturl SoblliDII side by side 3 em from the botua or the 
plate. Up to seveD umplea and staDdards may be nm 
simultaDeoasly. 

WbeD the plate has air-dried for IS miD, develop it in a 
UD1iDed 1aDit eqai1ibnled with tbe solveDt system for at last 
20 miD. Allow the solvellt froat to rach to within about 3 em 
m.a the top dthe plate. 

Allow the plate to dry in a fame hood aDd by 'risu1 
iDspec:tioa c:ompue the inteasilies of the lower and biper 
sulfoaated S11t.icliary colors with thme in the s..Jtznl 
Solvtiorl.. If the S1Jbsjdj•ry colors in the Sllmpk Sohaion 
appear more coaoa•traled diaD thme iD the Stmttltlnl 
SolvtiorL cletermiDe the quaatity of ach, .... . deasitome­
ter set to maaitor the .... t.uce muimum of e8Ch. 
Ca)cuJate the coaceaaatious of the sutwidiary colon in 
pe:rceDl (P). if pnseat above 0.1 %. bJ the formula: 

P - (A X p)IA •• 

iD wbicll A is tile aa or tile r1 ·.. weer cane, p is the 
pe:rceDt d IIIJkjlliary color iD tile Slatltml Solw,.., ad A. is 
tile ua a( tile dfnpli 'del" cane for the sahsicliary color in 
tile $lsrzJ'gnt SolarliM. 

Sllfllle Proceed as clincted aDder .waa.. � pqe 76 or 
THIS SUPPLEMENT. 

T...a CGior t)deuaiw tile total c:ob itieqdt as the weiPt 
percmt d cubaat asiq ll«labiMII IL pqe 76 orTRJS 
SUPPLEMENT. &pras tile T- Cob- as the aw::nee a( 
tile two nsahs. 

JIGotl l � JtrqeatioaJ Tnasfer 17S-22S .. a( 
co1anat, .c:cun11e1J wei&bed, 110 a 1-L � IMt; 
dissohe ill ad dilute 110 wo�ame willa wau:r. ne ..,...ptiwily 
(e) for F D a: C Red No. 40 is O.OSl .. per L per em at S02 
... 

JMllotl 0 � ,.,......, Tnasfer ..,..,u· 7 '] 
02 I a( CIOiorut. � • ·pe II ID the titJMica ..._ 
De sw• •• Uric: -- (F,) for F D A C Red No. 40 is 
8.06.. 
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l1acGIUbled lllteralediatel ... Prodllcll of Side ..... 
Stlmpl• PrqxJratil:m Trusfer 0.2S 1 or colorallt, accarate­

ly weiPed, to a lClO-ml volumetric flask. Diaolve in and 
dilute to volume with 0.1 M N&z840r Inject 20 Jll or this 
soiUiioD as directed UDder U1fiXJitlbi1IMI InllmNdilliG and 
ProdiiCIS of Silk RetiCiiolu. M•thtxl II. pap 78 or THIS 
SUPPLEMENT. 

VoiMIIe M-. Proceed u directed under Yoltuik Milito, 
pap 80 ofTIUS SUPPLEMENT. 

Wat�r-IMolllltle Matter Proceed as directed UDder Wau,.. 
Insolubl• Man•r. paae 80 of'THJS SUPPLEMENT. 

Pwcbal• ad Stonp Store in well-cloeed contaiDen. 
Fuactloaal U1e ill Foocll Color. 

F D .t C Yellow No. s• 
Tartrazine; Cl l9140; CAS 1934-21..(); Class: PyrazaJone 

Mol wt S34.36 

DESCRIPTION 

F D & C Y eUow No. S is priacipally the trisodium ult of S.OXo-
1-(p-tulfophenyl)-4-[(p-lulfopbenyl)uo]-2-pyruoliDe-3-c:arbox· 
ylic 8Cid. 

The colorut is a yellow-oraqe powder that diaolves in 
water to give a 10lutioD aolden yellow at oeutrality and in 8Cid. 
When diuolved in concentrated sulfuric acid, it yields an 
oranae-yellow IOiution that tunll yellow when diluted with 
water. 

REQUIREMENTS 

Lleetlftcadoa 

A solutioo (..4) containina 19.9 maiL abibits absorbaDce 
inteasities and waveleDJtb maxima as follows: at pH 7, ..4 • 1.4 
at 42S am; at pH 1. ..4 • 1.1 at 426 nm; and at pH 13, tbe 
abiOrbanc:e muimum is shifted below 400 am. 
Anealc (as As) Not more than 3 Jlll/kl. 
Edler EDnctst (combiDed) Not more than 0.2�. 
Lad Not more than 10 llllfkl. 
MerarJ (as H&) Not more than 1 ma/ka. 
......._, Colon Not more tban 1.0%. 
Total Color Not lela tban 87.�. 
u_.._. ...._.. • ._ ... Prodllcll ot Side RaetloM: 

Ptml:plh]1d1'GZIM-p-s��/ftlllic lldll Not more than 0.1�. 
0t1wr u1fiXJitlbi1IMI illrmudillta Not more than 0.2�. 

VoiMIIe M.a.r lit 135", a...... ad s.JiaUI (as IOdium 
salta) Not more than 13.� in combiaatioD. 

Water-bloblllle Malter Not more than 0.2�. 

• To be IMed 01' IOJd iD tbe Ullited SW. thia c:oloralt must be ceniled 
by the U.S. Food uad 0naa AdmiDisualioa. 
t Not required fOI' cerdficalioa iD tbe Uaited States. 

FCC III·SECOND S U PPLE M E N T  I MOIIIJf'tiPiu I 49 

TESTS 

Ar1eUc A sample solution prepared as directed for orpnic 
compounds meets the requirements or the ..4mnic Te:st. pap 
464. 

Olaride Proceed as directed under Sodium Chlorill._ pap 76 
ofTHIS SUPPLEMENT. 

Lad A Sampl• Solution prepared as directed for orpnic 
compoUDds meets the requirements of tbe LMuJ Limit TGt. 
pap S IS, using 10 1'1 of lead ion (Pb) in the cootrol. 

Merary Proceed as directed UDder M•rcury, pap 7S of THIS 
SUPPLEMENT. 

S.lllldlarJ Colon 
..4pp��ratw Use a � X 20-c:m J1us plate coated with a 

0.2S-mm layer of Silica Gel G. The solvent system is 
composed of dioxane (SO ml), isoamyl alcohol (SO ml), water 
(20 ml), and muDCIIIium hydroxide (S ml). 

Sti.INilzrd Solraitm Trasfer approximately 1 1 of purified 
F D & C Yellow No. S free of sublidiary colon, accurately 
weiJhed, to a SO.ml volumetric flask. Add 1 SO ma of the 
lower sulfonated sublidiary color, accurately weighed; dis­
solve in IDd dilute to volume with water. Store in the dark. 

Stlmpl� Solution Traasfer approximately 1 1 of colorut, 
accurately weqhed, to a lso-ml volumetric flask; dissolve iD 
and dilute to volume with water. 

Procedure Proceed as directed in the lllODOp'&ph for F D 
A C R.ed No. 40 UDder Sublidiary Colors, pap 48 of THIS 
SUPPLEMENT. 

Salb Proceed as directed under Sodium Sulfau. pap 76 of 
THIS SUPPLEMENT. 

Total Cob' Determine tbe total color strenath u tbe weiJht 
pen:eat of colorant Ulin& M«lrtxls I aNI II. pap 76 of THIS 
SUPPLEMENT. Expreu the To141 Co/OT u the avenp of 
the two results. 

Mnhtxl I (Silmpl• PrqJGrr�titm) Trusfer 17S.2SO ma of 
colorallt, accurately weiahed. to a 1-L volumetric ftask; 
dissolve in and dilute to volume with water. The absorptivity 
(a) for F D & C Yellow No. S is O.OS3 ma per L per em at 428 
um. 

M�thtxl II (Silmpl• PrqxJrr�titm) Traasfer apprcWm&tely 
0.2 1 of colorant, ICCUJ'ately weiJhed, to the titration flask. 
The stoichiometric factor (F, ) for F D a: C Yellow No. S is 
7.49. 

UIICOIIIIUed llltenDedl- ad Proacts of Side a..ctioa1 
Stlmpl• hqJGratil:m Trasfer O.lS 1 of colorant, accurate­

ly weiPed, to a IClO-ml volumetric ftask. Dissolve in and 
dilute to volume with 0. 1 M N&z840.,. IJgect SO fll of this 
solution as directed under Uncombiud Intmnedillta tlnd 
ProdiiCIS of SIIU R«lCtioou. Mnhtxl II. pap 76 of THIS 
SUPPLEMENT. 

VoiMIIe Maa.r Proceed as direc::led UDder Yokztil• Matt�r. 
pap 80 of THIS SUPPLEMENT. 

Watlr-llllolldlle Maa.r Proceed u directed UDder Wat•r­
Iuolubk Mtltt4rr. pap 80 ofTIUS SUPPLEMENT. 

Pw:lr811•1 ad S1lonle Store in well-closed cootainers. 
� U.. ill Foocll Color. 
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F D & C Yellow No. 6* 
Sunset Yellow FCF; Cl lS98S; CAS 2783-94-0; Class: Monoazo 

Mol wt 452.36 

DESCRIPI'ION 

F D & C Yellow No. 6 is principally the disodium salt of l-p­
sulfophenylazo-2-naphthol-6-sulfonic acid. 

The colorant is an oranae powder that dissolves in water to 
aive a solution yellow-oranp at ueutrality or in acid and red­
brown in base. When dissolved in conc:eottated sulfuric acid, it 
yields an oranae solution that turDs yellow when diluted with 
water. It is slightly soluble in 9S% ethanol. 

REQUIREMENTS 

ldeatlftcatioa 
A solution (A) containina 18.S m&fL exhibits absorbance 
intensities ad wavelenath muima as follows: at pH 1. A = 1.1 
at 480 DID; and at pH 13, A - 0.46 at 443 run, with a shoulder at 
about 500 nm. 
Anmlc (as As) Not more than 3 mg!kg. 
Edler Extnctst (combined) Not more than 0.2%. 
Lad Not more than 10 IDJ/kl. 
Maar, (as HI) Not more than l llllfkl. 
8-hd*=-7 Celon Not more than S.O%. 
Total CGIIr Not las than 8S.O%. 
U-'8111 IDtenMdiates ad Prodacts of Side Reactioas 

4,4'-(Dituotlmino)-d0.11MMSM/fo11k acid Not more than 
0.1%. 

DUodiMm 6. 6' -oJqbis(2-1UlptMk11esu/fot�k acid) Not 
more than O.S% 

Su/ftmilk adll Not more than 0.2% 
Sodhlm 6-hydroxy-2-IUlptlullMGU/fotlk acid Not more 

than 0.3%. 
Volatile � at 135", Caloridel ad Sulfates (as sodium 

salts) Not more than 13.0% in combination. 
Water-IMolllltle � Not more than 0.2%. 

TI!'SI'S 

An.ic A sample solutioa prepared as directed for orpnic 
compounds meets the requirements of the Arwnk Tm. pap 
464. 

a.J.Ide Proceed as directed under Sodium Clllorid�. pqe 76 
fA THIS SUPPLEMENT. 

Edler Extndl Proceed as diJected under Erh�r Extracts. 
pep: 74 of THIS SUPPLEMENT. 

Lad A Stmtpk Solutio" prepared as directed for orpnic 
compoUDds meets the requirements of the L«ld Limit Tat. 
pep: S18, usina 10 1'1 of lead ion (Pb) in the control. 

• To be used or IOid iD tbe t1Dited Slates this colorallt must be certified 
by the U.S. Food uad 0rq AdmUaistruioiL 
t Not required for certificatioa in tbe t1Dited States. 

Mercary Proceed as directed under M�rcury, pqe 7S of THIS 
SUPPLEMENT. 

� Celon 
AJIPGrtltiiS Use a 20. X 20-cm pass plate coated with a 

0.2S-mm layer of Silica Gel G. The solvaat system is 
composed of ��eetone (50 ml), isoamyl alcohol (6S ml), water 
(20 ml), and ammonium hydroxide (S ml). 

StDndard Solutio" Transfer -=urately weighed quuatitiea 
of the foUowiq to a SG-ml volumetric flask: 

PurljiMl F D & C Y�llow No. 6. ftw from subsidiary 
colon; 1 g. 

1-(4-Sulfoph�11yillzo)-2-1Ulptitol-3, 6-disu/fot�k acid; 30 

,. 
1-(4-Su/foplletlyillzo)-2-IUlpthol; 10 mg. 
DissoiN ;, tiM dilut� to Wllu� with wat�r. 

Stlmpk Solutio" Trusfer approximately 2 1 of colorant, 
accurately weqhcd, to a 1oo-m1 volumetric ftask; ctillolve in 
ud dilute to volume with water. 

Proc«Jun Proceed as diJected in the monopaph for F D 
& C Red No. 40 under Subsidiary 0,/on, pqe 48 of THIS 
SUPPLEMENT. 

Salfate Proceed as directed under Sodium Sulfate. pqe 76 of 
THIS SUPPLEMENT. 

Teal Color DetermiDe the total color streoath as the weiabt 
percent of coloraat usina Mnhods I liM IL pqe 76 of nDS  
SUPPLEMENT. Exprea the TOIIII CAlor as the averap of 
the two results. 

M�tltod I (Sample PIYJ111raliot�) Transfer 200-225 1111 of 
colorant, acc:urately weiJhed, to a 1-L volumetric ftask; 
dissolve in ud dilute to volume with water. The absorptivity 
(a) for F D A C Yellow No. 6 is O.OS4 ma per L per em at 
484 nm. 

M�tltod II (Stlmpl� PIYJitlratiotl) Transfer approximately 
0.2 g of coloraat, accurately weiahed. to the titration tlask. 
The stoichiometric factor (F, ) for F D & C Yellow No. 6 is 
8.84. 

UIICDIIIIIiMd :latelwedlatel ad l'rodllctl fll Side ltellctt.s 
Stlmpk P1Yptlratio11 Transfer O.lS 1 of colorant, accurate­

ly weighed, to a 10G-ml volumetric tlask. Diaolve in and 
dilute to volume with 0. 1 M N�.o,. 1JVect 20 ,..I of this 
solution as directed under U11combiud lnurmeditlta tllfd 
Products of Side Ret�ctiolu, Mnltod IL pqe 78 of THIS 
SUPPLEMENT. 

Volatile Matter Proceed as directed under 'Yollltil� Mattu, 
pqe 80 of THIS SUPPLEMENT. 

Water-IIIIOblble Matter Proceed as diJected UDder Wam­
IIISOiubk Mtllt�r. pqe 80 of TillS SUPPLEMENT. 

Pvk'llhll ad Stonp Store in well-closed cootainers. 
Fuactloaal U1e ill Foocll Color. 

Insert the foUowina new JIIODOir&ph to precede tbe moaopaph 
entitled L-Histidille, pqe 143: 

Hexaaes 
Mixed Paraftinic Hydrocarboas 
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DESCIUPI'ION 

Haues coastitute a clear, colorless, flammebJe liquid com­
posed predominantly of C., with IOIDe C5 aad C,. ilomaic 
perdiDs. The relative proportion of isomers varies with the 
producer aad the procluctioa lot. It is soluble in alcobol, 
acetoae. aad etber and inaolable in water. 

Ben• Not more tbaD 0.051rD. 
Ollar (APHA) Not more than 10. 
Dlltlllatloll ..... Between 64" aad 71" . 
11enJ Metlll (a Pb) Not more than I Jlll/kl. 
N8Maldle ....._ Not more than 10 Jlll/kl. 
Sped8c GrnitJ Betweea 0.655 aad 0.675. 
s.lfu Not more tbaD 5 ma/kl. 

B- • Proceed as directed UDder .,_,. (ill PardiDic 
Hyc:lrocuboll Solvents). pqe 71 of nus SUPPLEMENT. 

Ollar (APHA) Dilate 2.0 ml of platinum-cobalt stock sola­
tioa (APHA No. 500) with water in a 100-ml volumetric 
flak. Compare tbis solation (APHA No. 10) willa 100 ml of 
the sample in 100-ml Neala' tabes, viewed vertically over a 
white bllckpoaDd. 

IMIIIIIatlc. ..... Proceed • directed in the paeral metbod, 
pqe 478. 

llenJ Metlll Evaporate 25 ml (about 20 I) of the umple to 
dryDal Oil • steam balla in • p.. evaporatiq dish. Cool, 
add 2 ml of bydrocbloric acid, aad slowly evapcnte to 
dryDal apin 011 the steam bath. Moisten llae residue with 
ODe drop of bydrocbJoric acid, add 10 ml of bot water, aad 
dipst for 2 min. Cool, aad dilate to 25 ml with water iD a 
volUIIldric flak. This solatioa meets the requirements of the 
Hetny Meltlb Tat. pqe 512, Uliq 20  J&l of lead ion (Pb) iD 
the control (Solution .A). 

Nanoldle ....._ Evaporate 125 ml (about 100 1&1) of the 
sample to clryDesa iD a tared dish on a steam bath. Dry the 
residue at 105" for 30 min, cool, aad weip. 

Sped8c GrnitJ Determine by aay nliabJe metbocl (Me pqe 
3). 

s.lfu Proceed as directecl UDder Sulfur. pqe 85 of THIS 
SUPPLEMENT. 

IDiert the foUowiq llCW IDCIIICJFallb to precede the moaapapb 
eatitled L·HUddlu. pqe 143: 

DI'.SCiliPTION 

Hiab-fract.ale com syrup is a sweet, nutritive uccbaride 
mixture pnpued as a clear aqueous solation &om hiP· 

PCC I I I •IECOND SUPPLEMENT I MOIIOf'GPiu I 51  

�t com starch hydrolysate by the putial 
eazymatic conversion of pacoee (dutrole) to fructole, asiq aa 
inlolable alucoee isomerase pnparatioD complyiDa willa 21 
CF'R. 184.1372 daat bas beat pown in a pare culture fermeata­
tiOD daat produces no aab"biotic:s. 

It is a water-white to !ipt yellow, ICIIDeWbat viscous liquid 
daat darkens at hiP temperatures. It is misci'ble in all 

proportions willa water. 

............... 

To 5 ml of bot albJiDe capric tartrate TS add a few drops of a I 
in 10 solatioD of the umple. A copious red precipitate of 
cuprous oxide is formed. 

,._, Not leu than 971rD fOCal IIICCbarides, apraaed u a 
penlellt of solids, of which Dot leu tbaD 401rD nor more than 
441rD COillists of fractGie, Dot leu than 5 11rD nor more than 
,., COillists of Jlucaee, aad Dot !110ft than 71rD COIIIists of 
other sacc:barides. 

An.lc (as AI) Not mare than I Jlll/kl. 
Color Within the nap speci&ed by the vendor. 
a.., M..- (as Pb) Not mare than 1 ma/kl. 
....... • laldllla Not IIIGI'e than 0.051rD. 
.... Not leu than ?K. 
s.llw Dlalde Not more than 0.0039&1. 

TESt'S 

,..., 
.Appanmu Ute a suitable JUp-performaace liquickbro­

matopapby (IIPLC) system, sucb as delcribed iD Standard 
ADilytical Metbods of the Com IDdustries Relearcb Founda­
tion (A divisiaa of the Com RdDen Allociatioll) (&Jio, 1ee 
PIP 476) equipped with a 22-31-cm minlaa«eel colaam, a 
strip-chan recorder, aad a dil'erential refractometer detector 
!Diintaiaed at 4,. : o.oo,-. 

Sttlliorulry Plttue Prepldrecl III8CIOI'etical poiyltyrale 
salblate divinylbeanae c:atioiHJu:baa& rain (2-lfJD CR*­
Iinbd, 8-25-,..... pudcle lize). pnlerably in the caJcium or 
silver farm. E••pla of acceptable nsins are Bio-Rad 
AmiDa IIPX-87C (or the equivalent) for aeparatiaa DP1-
DP, IICCbarides aad AmiDa IIPX-42C aad HPX-42A (or 
the eqaivaleat) for aeparatiq DP 1-DP 711Cebarida. MaiDtaiD 
the column at .,. duriq operation. 

Mobik Plttue Depaed purified water paaed tbroaP a 
0.22.,..... liter before aae; maintain at a,- dariaa operation of 
the c:bromatopapb. 

SttlllllllrrliZIIItion Prepare a standard solation CODtainiq a 
tocal of about IOCJ&I solids asiq sapn of kDOWD parity (e.l-, 
fractole. dextaose, and maltose) daat approximates, on the 
dry bail, the compolitioll of the sample to be aaalyzed. 
Dillolve acb llaadard sapr, accurately weiJbed, in 20 ml of 
parited water c::aatained in a 50-ml beaker. Heat on a Iteam 
bath UDtil all saprs are dilsolved; then cool aad tnasfer to a 
l�ml volumetric flak. Dilate to volume with water aad 
mix. Freeze the solatiOD if it is to be reaaecL 

If a com syrup or maltoclextriD is used to supply a DP •• 
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52 I F C C  Ill -S E C O N D  SU P P L E M E N T  I MOPU1f1Gplrs 
fraction, take care to include all saccharides in the standard 
composition calculation. 

Compute the dry-buis concentration (C), in percent, of 
acb individual component in the staDdard solution by the 
formula: 

C - ( Wc ii. W, )  X 1 00,  
in which we is the wapt of the supr of interest aocl I. w, is 
the sum of all supr components. Standardize by injectinl l0-
20 ,U (about 1 .0-2.0 1111 solids) of the staDdard supr solution. 
lntepate the peaks aocl llOJ'IDalize. Sum the individual DP •• 
responses from the normalized printout to obtain the total 
DP •• DOI'IIIalized response. Calculate the response factors as 
follows (see pap 476, ud pqe 73 of THIS SUPPLE­

MENl): 

known CODCeDtration, dry basis %, 
R 

1 - measured c:oncentration, normalized % ' 
in which R1 is the response fiCtor for c:ompoaent L 

Compute the respcmse fiCtor for acb component relative 
to puccse (R') usiq the followin1 equation: 

R'1 - RJR0, 

in which R0 is the respome factor for pucose. The R'1 for 
DP •• should be propammed as a default value (If autom•red 
equipment is used) ud used to compute the c:oncentlation of 

biper uccharides. 
Stlmplt AMiysis Determine the solids content (see below) 

of the umple and dilute to approximately 10% solids with 
water. Inject a volume (10-SO ,U) appropriate for the specific 
solids CODteDL 

ClllcuUition Calculate the concentration of ach compo­
nent u follows: 

C1 - (..41 X R1 X 100)/(I.A)l.), 

in which A1 is the ana recorded for th8t c:omponeat and 
I.A)l.is the sum of the product of the areas (A) ud response 
factors (R) for all components detected. 

Anealc A Stlmpk Solutitnt prepared u directed for orpuic: 
compounds meets the requirements of the AIWni& Test. usiJla 
1 ml of Slandtml AIWni& Solution (1 J.LI of AI). 

ColGr 
Apptl1GIIIS Use a suitUie variable-waveleqth spectro­

photometer capable of measurina pen:ent transmittance 
tbrouahout the visible spectrum and desipecl to permit the 
use of umple and reference c:eUs with padlleqtbs of 2-4 em. 
The trmsmittance of .n paired cells should qree within 
0.5%. 

Sti»ullzrd Solution Dissolve 0.10 1 of reqeot pwle 
potUSium dicbromate (K.,Cr207) in 1 L of water ud mix 
tboroqbly. 

Procedure With water in IUilple and reference ceDs of 2-
cm patbl.eqth 8djust the pen:ent transmittance scale of the 
spectropbotomete to 100%. Lave the reference ceD in pt.ce 
ud replace the water in the IUilple cell with the SlandGrd 
So/utiDn; determine the waveleaath at which it exhibits 
euctly 54.5 pen:ent transmittance. 'Ibis waveleqtb is 
defined u A.c , the � 4SO-nm waveJeaJth. Remove the 
2-cm ceDs from tbe specuophotometer and with water in the 
IUilple and reference ceDs of 4-cm pathlenatb 8djust the 

percent transmittance scale to 100% with the spectrophotom­
eter set at A., . Lave the reference ceD in pl8ce and repl8ce the 
water in the umple cell with the umple of hiP-fructose com 
syrup. Measure the percent traasmittuce (T .,.,). Remove the 
IUilple cell, set the wavelenatb at � nm. replace the IUilple 
with water, and 8djust the percent transmittance scale to 
100%; then determine the percent transmittuce at 600 nm 
(T..,) with the same IUilple of hiah-fructole com syrup in the 
SUDple ceD. Calcul8te the OJlor (C ) of the IUilple with t�:te 
followina formula: 

C - (loa T.., - loa T..,)/4, 

in which T.., is the percent transmittuce at � nm and T., 
is the percent transmittance at 4SO nm. 

H..,- Metals Prepare and test a 2-1 sample u directed in 
M11Jaod II UDder the Httny Mtlllls Test. pqe 5 12, usiq 20 
1'1 of lad ion (Pb) in the conuol (Solution A) and SOO" u the 
ipition temperature. 

Lelld Transfer 10 1 of the IUilple to au evaporatina dish, 8dd 
5 m1 of sulfuric Kid solution (1 in 4), mixina it tboroqbly 
with the umpJe. and evaporate most of the water on a stam 
bath. Cw' and dehydrate the umple by beatina on a bot 
plate, while beatina at the SUDe time with au infrared lamp 
from above, and then beat in a muflle furnace at SOO" until the 
residue is free from carbon. Remove the dish from the 
furnace, cool, and cautiously wub clown the inside of the 
dish with water. Add 1 m1 of 1 N hydrocbloric acid. 
evaporate to dryness on a steam bath, then 8dd 2 m1 of 1 N 
hydrocbloric 8Cid, and beat briefly, while ltirrin&. on a staiD 
bath. Quantitatively transfer the solution into a separator 
with the aid of small quantities of water, aad neutralize witb 
1 N &llliDOilium hydroxide. 'Ibis Stlmpk Solution meets the 
requirements of tbe LMMl Limit Test. using 10 1 of 1e8d ion 
(Pb) in the control. 

Relldae • Jpltlaa lpite 5 1 u directed under RGilhlt 011 
lgnililm. pqe 533. 

Solids Determine the percent solids from the refnlctive index 
(see pap 533) a directed UDder Higlr-F,.,cu. Com Syrup 
Solids. pap 84 of lHIS SUPPLEMENT. 

s.Jfar DloD:Ie Proceed u directed UDder Sulfur Dit»ddJc, 
pqe 546, usia& a 100 1 sample. 

Jlachaial _. -... Store in tiabt containers. 
� U.. la Foods Nutritive sweetener. 

Hydroddorie Add, page 144 

DESCRIPI'ION 

A water solution of hyclropo chloride of varied coaceatratioas. 
It is a clear, colorless or sliahtly yeUowisb, corrosive liquid 
havinl a puDJeDt odor. It is miscible with water and with 
alcohol. Concentrations of hydrochloric acid commercially 
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available are usually aprmed iD BalD depeel (Be1 from 
wldch percentaps cl hydrocbloric acid and specific pavities 
caa readily be derived (aee H,drDCIIItwic .4t:id TGblc. pqe S 14). 
ne usually available conc:entratioas are 1r, 2ft, 2r, ud 23" 
Be. Conceatratioas above 13" Be (19.690) fume iD moist air, lole 
hydropo chJoride, and create a corrolive atmolpbere. Beca.e 
cl these c:hancteristics suitable precauUcms must be oblerved 
cluriDa umpliDg and lll&lysis to prevent Dies. 

Note: Hydrochloric ICid is produced by Y8rioas methods 
that miabt impart tac:e DIOUII1I cl orpaic caaapoaads .. 
impurities. The maau&cturer, wader, or 11111' is nspoasi­
ble for idelltifyiq the speciic arpaic compouncts which 
are preseat and for meetiag the �  for EJanlt:ltl. 
bit Orpllk Comptnnub. Methods are provided for their 
determiaatioD. In applyiq the proceduns uy necessary 
staDdardl should be 1lled to quutitate the Ol'pllic COlD· 
pounds preseat in ada speciic product. 

1be variety cl orpaic impurities that milbt coaceivably be 
found in hydrochloric acid is such that it is impollible to 
provide a compreheDsive and .:curate list here. Therefore, 
the muufacturer, ftlldor, or user is respoasa"ble for 
estabtislrin1 the suitability or such hydroc:bloric acid for its 
inteaded application iD foods or food pro,..; .. , in IICCOI'• 

dance with the provision on TNC� lmpllritia. pqe 3. 

ltleetlflad• 
It Jives positive tests for Cltltrile. pqe S 16. 

,._, Within the ranp c1Baum6 depees specified or implied 
by the veador. 

An.lc (u AI) Not more thUl l  J1111k1. 
Ollar Paaes telL 
cv 1 bllllua e1 Ha Within the ranae apeo::ihd or implied 

by the vendor. 
Eztnct8ltle OrP* a.... ,, 

Tot11/ Orpllk Olmpoultlb (Nt���-FiuoriM-O»>ItlllliiW) 
Not more thUl S ma/ka, iDcludial: 

..,_ Not more thUl O.OS ma/kl. 
.,.,.,1 CltltriU Not more thUl O.OS ma/kl. 

FlfiOI'hult«l Orpllk Compou1ub (totlll) Not more thUl 
2S ma/kl.  

lhnJ M...a. (u Pb) Not more thUl S ma/kl. 
Jr. Not more thUl 5 JDI/kl. 
NaMolldlle Relldae Not more thUl 0.590 
Olddbbii SUit•- (u Cb) Not more thUl 0.00390. 
...,.,.. ...,..,... (u SO,) Not more thUl 0.00790. 
s,ecllc Grmt, Within the ranp speciled or implied by the 

Yelldor. 
..,_ Not more than O.S"Jf,. 

TESTS 

E.stncallle OrP* c ....... Proceed .. directed under 
Eztrrll:ltlb/1 OrJrmic ONnpotuub (m Hydrochloric Acid), 
.-ae 10 ornus SUPPLEMENT. 
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m.t the following new JllODOif&Ph to precede the IIIODOif&ph 
eatitlecl /1'011. Olrbolt,t. pqe IS  I :  

Iavert Sapr 

Invert Supr Syrup. Invert 

DESCIUPTION 

Invert supr is a mixture of pueo�e ud fructole that results 
from the hydrolysis or IUCfOie in accordac:e with aooc1 
manuflcturing priCtic:es. Invert supr is marketed u a compo­
nent or invert supr syrup that also contains sucrose iD various 
amounts u represeated by the manur.cturer. 

Invert supr syrup is a hyposc:opic: liquid that has a sweet 
taste. is very soluble in waer, pycerin ud pycols, and is very 
spuinJly IOluble iD .cetone Uld ethanoL 

Llwll ...... 
Prepare a 1090 IOlution iD purified water and i1Qect 7.5 ,.. into a 
hiJh-performaace liquid chromatopapbic system equipped 
with a catioD exchnp resin lllliDtaiDed at IS" and a dil"erential 
refnctometer detector; the liquid phue is puriled waer elutina 
at a ftow rate or 0.7 m1 per min. The chromatop'am of the 
sample Jives appropriate elution times for fructole, aiucose. Uld 
sucrose wben compared to a standard IOlution coataiDiDg I a  or 
each JaCCbaride in 100 m1 or purified Wier. 

/WaJ Sucro�e and invert supr CODtent sbal1 be u repreTeDted 
by the maau&cturer. 

An.lc (u AI) Not more than 3 ma/kl. 
a.., M...a. (u Pb) Not more than 7 IDJ/kl. 
u.t Not more than 5 Jlll/kl. 
,a Not leJI than 3 1101' more than 5.5. 
....._ • lpldoa  Not more than 0.290 . 
Toe.l Solidi AI repreTeDted by the vendor . 
Toe.l Sllpn Not leJI than 99.590 cl the total solids content. 

TESTS 

,._, 
.4pptlrruru Mount a rina support on a rinptand 1-2 in. 

above a ps bumer, and mount a second riq 6-7 in. above the 
Int. Pl8ce a 6-in. open-wire puze on the lower rina to 
support a 25().ml Erlemneyer luk, Uld pl8ce a 4-in. watch 
aiaa with a ceater boJe oa the upper riq to ddlect heat. 
Attach a SO.ml buret to the rinptand TO that the tip just 
...- throuah the watch alUJ centered above the ftak. 
Altenlatiwly, a buret with an oliet tip may be used iD place 
of a bunt with a Sb'liaht tip ateadina throuP the hole in 
the center cl the watch glass. Pl8ce u iDdirectly liJbtecl 
white sumce behind the aaembly for oblerving the end 
point. 
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Soxlrkt Solution 
CApper Su/j11te Solution Dillolve 34.639 1 of 

CuSO. • SH20 in water; dilute to 500 m1, aad filter. 
A.llulliu T11l'tr'tlte Solution Dissolve 173 1 of pocllli­

um sodium tartrate (KNac.H.0.-4H20) and SO 1 of NaOH 
iD water and dilute to 500 m1; allow to stand 2 d aad liter 
before usc. 

Just prior to use, prepare tbe Soxllkr Solution by mixina 
equal volumes of Copper Su/ftlr. Solution and A.lkllliM 
T1111r't1U Solution. 

St�jnanJ Solution Transfer approximately 9.5 1 of USP­
ande sucrose, accurately weiped, to a 1-L volumetric flak; 
dissolve in 100 m1 of water, ldd S ml of CODCeDtlaled 
hydrocbloric: acid, and store 3 d  at '111'-2S'. Dilute to volume 
with water. This solution is stable for leVCI'Il months. 

Sllmple Solution Transfer 10 1 of l&lllple, acc::urately 
weiped, to a 1-L volUIDdric ftuk; dissolve in and dilute to 
volume with water. 

st�jnanliz«l SoxAkr Sohaitm Pipet 2s.o m1 of St»drkt 
Solution into a 400-ml ErleDmeyer flak contaiDiq a few 
boilina chips, and titrate with the Sltwlllrd Solution a 
dincted UDder Procedure. Accurately dilute the Slllllllilrd 
Solution so that the titration requires more than 1 S but lela 
than SO ml. 

hocedu1'1 
lnwn S��g��r Pipet 25.0 m1 of S� St»drl.r 

Solution into a 400-ml ErleDmeyer flak Mllt.l"'ina a few 
boilina chips. Rapidly add Sllmpk Solwtion &om • bunt to 
within o.s m1 or the enct point (determined by a prelimiJwy 
titration). Immediately place the flak OD the wire puze of 
tbe A.ppiii'GI&IS, and adjust the burDer so that the boWD& point 
will be reached in 2 min. As boWDa proceeds, add 1 ml of a 
0.2CJEJ aqueous solution of methyleDe blue, and complete the 
titration within 1 min by addin1 the Stzmple Solution 
dropwise or in small increments until the blue color � 
pears. 

Fmd the invert supr factor (F1) iD tbe table of CODvenioa 
factors, pqe 84 of THIS SUPPLEMENT, correspoadiq to 
tbe volume or titrant (JI') usaL Wbaa usiq the table 
interpolation mipt be required to obtain cornet factors 
correapoadina to titrant volumes DOt shown and for solutioaa 
of invert supr CODWDina between 0 ud 1 I or SUCI'Oie per 
100 m1 of solution. Cak:ulate tbe coac:eDtratioa (C;> of iDvert 
supr, in mafml, Uled iD the titratioa with the formula: 

c, - F/Y. 

Calculale the percent of iDvert supr (P ;> in the umple 
usiq tbe followiD1 formula: 

P1 • (C1 X 100)/C.s , 

in wiUch c, il the coaceatratiOD cl iDvert supr iD mafml, u 
delaed above, and Cs is the COIKlllltratioa of l&1llple in 
ma/ml which is calculated from the quality of sample Uled 
to pnpue the Stzmp/1 SolutioiL 

Sru:raR Pipet 100 ml of Sllmpk Solution into a 200-ml 
volumetric flak and add slowly 10 ml of byclrocbloric acid 
(TS). diluted 1 : 1 ,  while pntly I'WirliDI the solutioll; place iD a 
c:cmstant temperature bath maintained at BJ'; qi1ate CODtiDu­
ously for 3 miD; and aDow to sit in the bath for an additioDa1 
7 miD. Remove the flask &om the bada ud cool to 211 u 

rapidly u possible; dilute to volume with water ud mix well. 
CaatiDue u clincted in the hocedu,., above wader /n.m 
Sup. Calculate the percent iDvert supr presaat after 
hydrolysis (P � usiq tbe formulu: 

C8 • F.sl'l'. P8 - C8 1Cs ,  

iD which c. is the COIKllllttatioa or invert supr in ma/ml 
after hydrolylis, Fs is the IUCI'Oie factor &om the CODveniOD 
table COII�I to the volume of titrant '1'. aad Cs il the 
COIKlllltraaon of IIIDple in mafml iD the l&lllple solution, as 
deliDed above. Calculate tbe percent sucrose usiDa the 
formula: 

P.s • (P8 - P;> 1 .90, 

in which P8 aad P1 are the pen:adl&el cl iDvert supr 
determined after and prior to hydrolysis, respectively. 

Aneldc A Stzmpk Solution prepuecl as clincted for Ol'pllic 
compouDds meets tbe requiremellts of tbe A.rsmk Tat. pap 
464. 

Hear Metlll Prepare and tat a 1.0 1 sample as dincted iD 
M«<t«< II UDder tbe H«ny Jl«<lis Tat. pqe 5 13, D1iDa 7 f'l 
of lad ioa (Pb) iD tbe coauol (Solution A.). 

IAIIId A Stzmple Solution prepued as clincted for orpaic 
COIIlpOIIDds meets tbe nquiremeots of tbe lAtMl Limit Tat. 
pqe 5 11. Uliq S f'l cllad ioa in tbe controL 

pH Determine by tbe PotatiDmatrl& Method. PIP 53 1 .  
Relldae • � Determine as directed in Metltod II UDder 

Raitlw 011 /gllitiOII, pqe 533. 
T .... Solids Proceed as cfirected UDder TtJIIll Solitls, pqe 84 

ofnDS SUPPLEMENT. 
Total Sapn Calculate the T0111l Sllgtlrs (T � as  the sum clthe 

COIKlllltratioas of invert supr (P ;> and 111CR11e (P � deter· 
mined UDder ..4.srq: 

Ts - P1 + P.s . 

........... ... -... Stan in tiaht coataiDers. 
............ U• la Foadl Nutritive sweeteaer. 

Wert tbe followina new IIIOilOp8ph to precede the IIICIIlOp8pb 
r:ntitJ.J J..m,,.,l LMVOII. pqe 164: 

Lard (Uabydropaatecl) 

DESCIUPTION 

AD ol'-white fat obtlliDed by dry or wet (steam) readeriDa cl 
fresh fatty porciae a.uea (cuttiap and trimminp) shortly after 
s1aqhteriaa. Rr:ndered lard may be blachecl, or blached and 
deodorized. It is 10ft to semisolid at 27 aad melta completely at 
4r. 

R.endered, blelcbed, and blellched-deoclorized lard are ol'­
white lf!llritotids at 21•-2-r. Bleached, and blelcbed-deoclo 
lard, which are pale yellow and clear at 54•, dil'er from 
readered lard, which is pale yellow, clear to buy, and may 
contain atraneous matter. 
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SPIIUJIIC UQUJREMENTS 
ltatkretl AtlcW BIMicW tlllll 
Llznl lAnl O.tiDrVal lAnl 

Color (Loviad) Not IDGft Not man Not IDIIft 
diaD 3.0 ... diaD 1.5 ... ...... 1.5 ... 

F,_ Fatty Addl Not IDGft Not man Not IDIIft 
<• oleic IICid) diaD 1� diaD 1.()11, ...... Q.l iJ.  

....... ...... Not IDGft Not man Not IDCift 
diaD 0.11Jr. diaD �  ...... o.o51Jr. 

IodiDe Value ..._ 46 ...... 46 ...... 46 
11111 10 11111 10 IIIII 70 

Water Not IDGft Not man Not IDIIft 
diaD 0.51Jr. diaD 0.19r. lba 0. 11Jr. 

ld ........ 
Lard abibits tbe i»>lowiDa CGIIIpOiitiaa .... fll fauy -*�� • 
determiaed UDder F_, Al:ltl � pqe 12 of THIS 
SUPPLEMENT. 

Fatty Add: < 14:0 14:0 14:1 15:0 1&0 
Wet"pt 9r. 
(btp): <0.5 0.5-2.5 <o.l <0.1 »32 

Fatty Acid: 16:1 17:0 17:1 11:0 11:1 
Wet"pt IJr. 
(btp): 1.7-5 < 1.0 <0.7 5.�24 35-62 

Fatty Acid: 11:2 11:3 20:0 20:1 
Wet"pt IJr. 
(btp): 3�16 < 2.o < 1.0 < 1.0 

An.lc (u AI) Not mcn thaD 0.5 DIIfkl. 
IMd Not man thaD O. l llllfkl. 
...... v .... 

TESTS 

Not men thaD 10 meqlka. 

An.lc A Sllmp/e Solutit»t prepared 1llina 2 1 fll lllllple, 
ICCQI'afely weiPed, ...u tbe reqairemaua cl the .ArMiic 
Tat. pqe 464. Tbe � due  toay Nd color hiD tbe 
101utiaa or tbe sample does aot aceec1 tbat piOduced by 1 .0 
m1 cl SltiNitud .AIWIIIc SoluliDn �1 1'1 AI) .._ U..S in 
tbe same lllaiiDG' aad UDder tbe IIIDI calditk8 • tbe 
lllllple. 

Color Proceed • diNCted UDder CMr. pqe ll fll THIS 
SUPPLEMENT. 

Pne FMlJ AcYl Proceed • diNI:red UDder F1w F���q .Acltb. 
... 504, ... tbe f'oUowiaa eqaivUalce r.ctor <•> in tbe 
fonaala Jiwa in tbe procedure: 

Free ratty Kids a oleic 8Cid, • • 28.2. 

� v.- Proceed • directed UDder IodiM Ylll-. .,.. 
505. 

lAIIId Proceed • dincted UDder C..Ut OiL pqe 41 fiiTHIS 
SUPPLEMENT • 

.__... v.- Proceed • directed UDder PM»UtM Ylllue. 

PCC II I •IECOND SUPPLEMENT I MOIIOf'G/IIu I 55 

pqe 148 cl tbe IIIGDOp8Jib for Hyd�ltld L«iihin. 
However, after tbe lldditiaD cl sacura&ed potneigm iodide 
ad ..... -- of lllowiq tbe IOlutioD to IIUd for 10 
miD, mix tbe IOlutiaa for 1 miD ad betiD tbe titnlioo 
jmmectiateJy. 

u...,... ..... � Proceed • dinct.ed UDder VIUIIIpllll· 
f/illbk M11,.,_ pqe 509. 

w.- Proceed .. direc:fed UDder w .. , � ... 
553. However, in place c/ 35-40 m1 cl methnol Ule 50 m1 of 
cblolcfana to dillol"Ve the lllllple. 

......... ... ..... Stan in wiJ.cJoled coatainen. 
F.dl .... Ute Ia Poodl CoMiaa qent; eaaullifyiq apat; 

formqlatjog aid; taturizer. 

Metllyl Fonate, page 198 
Rep18ce tbe lilt ... ._, cl tbe Tat entitled .u.; with the 
fallowiaF 

&cb m1 of0.5 N IOCiium hydroaide is equMieat to 30.03 1111 
ciCACJr 

IDsert tbe foUowina two Dew lllOIIOpapbs to precede the 
IDCIIIOpapb entitled l'allrttlla. OiL .... 212: 

DESCRIPTION 

A fat with a sUpt, chamcteriltic lwei Dutty la'¥01' oe.iDed 
from tbe kerDel cl tbe fruit of the oil pllm EIMb ........ by 
nwlwnic:al � or IOlYeDt atnctioa. It is NIDed, 
blacbed, ad deodorized to IUbltaDtia1ly niDO¥e free fatty 
IICida, phalplaoJipids, color, odor aad lavar CCIIIIpOIIellll aad 
,;,.,p........., other DOD-oil materiaJa. Like COCODut oil it has a 
more allnapc meltiq nmae thaD other fall &Dd oils. 

.... ....... 
him kerDel oil exhibits the f'ollowina compoeitioa pro8le or 
fatty 8Cids a detenaiDed UDder F11tty .Add Compolititm. pqe 82 
clnDS SUPPLEMENT. 

Fatty Acid: 6:0 1:0 10:0 12.-G 14:0 16:0 16:1 
Wept 1Jr. (Raap): �1.5 3-5 2.5-6 40-52 14-18 7-10 �1 

Fatty Add: 18:0 1 8: 1  18:2 20:0 
Wet"pt IJr. (Raap): 1-3 1 1-19 0.5-4 tr.- 1  

An.lc (M AI) Not men thaD 0.5 mafkl. 
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Color (Lovibond) Not more than 20 yellow/2.0 red. 
Free Fatty Acids (M oleic acid) Not more than 0. 1 CJf/. 

<• lauric acid) Not more than 0.07CJf/. 
IodiDe V.._ Between 13 aad 23. 
Lad Not more than 0. 1 IDJ/kl. 
Meltilla ..... Between 27" aad 29". 
Peruide V.._ Not more than 10 lllfiCI/kl. 
U..,.,.ulaltle Matter Not more than l .SCJfl. 
Water Not more than 0. 1 CJf/. 

TESTS 

Aneaie A Slimp/� Stllutiolt prepued usinl 2 1 of sample, 
accurately weiped, meets the requirements � the Ars.nic 
Tat. pap 464. The ablorbanc:e due to aay red color from the 
solution of the sample does not exceed that produced by 1 .0 
ml of St11ndard Ars.nic Solutit»> (1 ,.... As) when treated in 
the same IIWlDC!' aad under the same conditions as the 
sample. 

Color Proceed as directed under ONor, pap 82 of THIS 
SUPPLEMENT. 

Free Fatty Adds Proceed a directed under FIW Fattp Acids. 
pap 504, usins the folJowiDs equivalence r.cton (�) in the 
formula pven in the procedlll'e: 

Free fatty acids • oleic acid. � - 28.2 
Free fatty acids as lauric acid. � • 20.0 

IodiDe V.._ Proceed a directed under Iodin� Yalu� pqe 
505. 

u.t Proceed • directed under Coconut Oil. pqe 41 of THIS 
SUPPLEMENT. 

MeltiDa Raae Proceed a directed UDder M�llilfl Ra111e. 
pqe 82 of THIS SUPPLEMENT. 

Peroxide v... Proceed a directed under P�10JCidt Yalut, 
pqe 148 � the IDCJIIOII'aPh for H,,10Xy1Gted 1Acithi11. 
However, after the addition of satunled pocuaium iodide 
aad lllixiDa. instead of aUowin1 the solution to stand for 10 
min, mix the solution for 1 min and beJin the titration 
Qmncdiately. 

u..,.••eNe Matter Procem • directed under U1UtlpOI'I­
Ijiablt Mawr, pap 509. 

Water Proceed • directed UDder Wat� Dettrmi1UIIit:»>, pap 
553. However, in place � 35-40 ml of mcthaDo1 use SO ml of 
chlonlf'onn to dillolve the sample. 

Palm 011 (Uahydroputed) 

DESCRIPriON 

A deep oranp-red fat with a nutty ftavor obtained from the 
pulp of the fruit of the oil palm EIIMis guiiiHitSis usually by 
boiliq, centriftaption. and mechanical expnuion. It is refined, 

bleacbed, and deodorized to subltaatiaJiy remove free fatty 
acids, phospholipids, color, odor aad ftavor components, aad 
misceDaneous other non-oil materials. It is a lallisotid at lr-27". 

REQUIREMENTS 

ldeDtUicatloa 

Pa oil exhibits the f'o11owins compositioa profile of fatty acids 
as cletermiDed under Ftllfy Acill ComptJIIition. pqe 82 of THIS 
SUPPLEMENT. 

Fatty Acid: 
WeiPt IJr. (Raaae): 

14:0 16:0 1 1:0 11:1 l l:l 
0.5-5.9 32-'7 2-8 34-44 7-12 

Anealc (as As) Not more than 0.5 Jlll/kl. 
Color (Lovibond) Not more than 35 yellowl5.0 red. 
Free Fatty Adell (as oleic acid) Not more than 0. 1  CJf/. 

(as palmitic acid) Not more than 0.0990. 
IodiDe V81ae Between SO aad 55. 
Lad Not more thaD 0. 1 ma/kl. 
IWoslde V.._ Not more thaD 10 meqlq. 
StU11itJ (AOM) Not ._ thaa SO h. 
u...,...fftahle M8tler Not more than 1 .590. 
Water Not more thaa O. I�. 

TFSI'S 

Analc A Stlmpk Solutitm prepared usina 2 1 of sample, 
accurately wejped, meets the requirements of the AISfllic 
Tat, pap 464. The ablorbanc:e due to any red color from the 
solution of the sample does not exceed that produced by 1 .0 
ml of Sttuulard A,.,.ic Soluril»> (1 1'1 As) when treated in 
the same IDIIUler' and under the same conditions a the 
sample. 

Color Proceed .. directed under Color. pap 82 of nus 
SUPPLEMENT. 

Free Patty Adell Proceed a directed under FIW Ftllfy Adtb. 
pqe 504, usin1 the followins equivalence factors <�> in the 
formula Jiven in the procedure: 

Free fatty Kids as oleic acid, • - 28.2 
Free fatty acids as pUnitic acid, • - 25.6 

IodiDe V.._ Proceed as directed under lodiM Yalw. pap 
sos. 

lad Proceed as direcled under Coc:wmut Oil. pqe 41 �nus 
SUPPLEMENT. 

Peroxide V.... Proceed as dinct.ed under IWr»dtM Yalw. 
pqe 141 � the IIIOilOpapb for H,Jrr»q//ltMJ lAt:iiiU& 
However, after the addition of saturated potlllium iodide 
and lllixiq, .... of aUowiq the solatioll to ltiDd for 10 
min, mix the solution for 1 min and beJiD the tiuatioa 
inuntdiately. 

StUIIitJ (Acthe OZJIIIl � Proceed .. directed under 
Stability, pqe 83 �THIS SUPPLEMENT. 

U ........ fteNe M8tler Proceed • dincled under u,_,. 
nf/illblt Man., pqe 509. 

Water Proceed M directed under Water � pap 
553. However, in place of 35-40 ml ol methaaol use SO ml of 
chloroform to diiiOive the IUilple. 
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IDaert tbe foJiowiaa Dew IDOIIOp'aph to precede the IDOIIOp'apb 
atitled Peabl. pqe 215 : 

Peaut OU (UIIhydropaated) 

DESCRIP'I'ION 

A pale yellow oil with a bJaad tlavor oblained from tbe kernel of 
the peaaut plant Artldlis IIYJIOifMil by mecb•naJ expnuion or 
solvent utractioa. It is reliDed, blacbed, aad deodorized to 
IUhltantially remove free fatty IICidl, pbaspbolipids, color, odor 
aad tlavor compoaeats, aad ...;,c.eu.neous other 11011-oil materi­
als. It is a liquid at 21•-2r, but IOlidifies to a pi-like caasisteacy 
at ret'riprator temperatures (r �,. It is free from Yisa"ble foreip 
matter at 2 1•-2r, but sometimes cloucls at temperatures above 
2 1·. 

ld ........ 

PCC JI I•IECOND SUPPLEM ENT I Mtllltll"ffllll I 57 

FN1 FIIUJ Adll Proceed as directed UDder FrH Fan, Adds. 
PIP 504, usiq the followina equivaleace factor (e) in tbe 
fOI'IIl* livea in the procecbue: 

Free fatty acids as oleic acid, e - 28.2. 

lodiM Valae Proceed as directed UDder /Ot.IIIN Yalue, pqe 
sos. 

lAid Proceed as ctincted UDder Cocollut Oil. pqe 41 ofTIUS 
SUPPLEMENT. 

U.OI•c Add Proceed as directed UDder Ft�tq Acill CAmpoiri­
liolr. PIP 82 of nus SUPPLEMENT. 

......_... V.._ Proceed as directed UDder Pelr»tJM Yalue. 
PIP 148 of the J11C1D0FaPb for Hlflro:qilltetl L«itltin. 
llowe¥er, after the 8dditiaa of saturated ........ iodide 
aad llliDtto ialtad of 8llowiDa the IOlutioD to stud for 10 
min, mix tbe tolutioa for 1 miD aad beain tbe titratioD 
jmmecljltely. 

u,....,, He Maalr Proceed as directed UDder VUIIJIOft· 
1/itlbk Jl..,., pqe 509. 

w.- Proceed as direcled UDder Watv D«mrriilllllt»>. pqe 
553. �bmw, in place of 35-tO ml of metbaaol use SO ml of 
daloroform to dillolve tbe sample. 

Peuaut oil exbibi11 the followina COIIlpOiition prolle or fatty PoloD�Ber 331, pap 227 8Cids as cletermiaed UDder Fan, Acid OJmposition, PIP 82 or 
nus SUPPLEMENT. Cbaqe the Tat atitledpH. pqe 228, to rad: 
Faay Add: < 14 14:0 16:0 16: 1  18:0 18: 1 
Wejpt 9r. 
(Rqe): <0. 1 < 0.2 6-15 < 1 .0 1 .3-6.5 36-72 
Fatty Add: 1 8:3 20:0 20:1 22:0 22: 1 
Wqht 9r. 
(Rqe): < 2.0 < 1 .0..2.5 0.5-2.1 1 .5-4.8 < 0. 1 

Al'lllllc (as As) Not more thaD O.S lllJ/kl. 
Ollar (Lcmboad) Not more thaD 5.0 red. 

24:0 

1 .0..2.5 

Fne PIIUJ Adll (as oleic acid) Not more thaD O. ICJII. 
1..._ V.._ Betweea 84 aad 100. 
lAid Not more thaD O.l ma/kl. 
IJMI ... c Add Not more thaD LSfJfl. 
Paalrll V.._ Not more thaD 10 meqlkg. 
U• ... ' '11 M8ll8' Not more than 1 .5CJII. 
w.- Not more thaD 0. 19fl. 

TI'SIS 

18:2 

13-45 

An.lc A Stzmpk Stzlution pnpared using 2 1 of sample, 
-=uately weqhecl, meets the requirements of tbe A,.,ic 
Tat. pqe 464. The ........_ due to uy red color from the 
IOlutioa of tbe sample doel aot  exceed that produced by 1 .0 
m1 of Sltllldlml ArJellic Stzlutitlll (1 1'1 As) when treated in 
the ..... IIIUlller aacl UDder tbe same c:onditioas as the 
sample. 

Ollar Proceed as directed UDder CtNm. pap 82 of THIS 
SUPPLEMENT. 

pH Prepare a 2.59fl solatiall in water aad cletenDiae the pH 
by tbe Potali�Jmfttrk Jl«<lod, PIP 531. 

PoloD�Ber 407, pap 228 
Cbaqe tbe Tat atitled pH. PIP 229, to rad: 

pH Prepen a 2.59fl tolution in water aacl detenaiDe the pH 
by the PotMtiomatrk JI«W PIP 53L 

IDsert tbe followiaa two Dew IDOilOp'8pbs to pncede tbe 
IDCIIlOpapb entitled Poll«ll,lene. PIP 229: 

Polydutrole 

DESCRIPTION 

A randomly boaded condeatatioll polymer or D-llucoee with 
some bouDd sorbitol Uld ciuic acid. The 1,6-p)'COiidic linkqe 
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predominates in the polymer but all other poaa'ble bonds are 
preseut. The product coataiDs small quantities of free pucose, 
sorbitol and 1,6-anhydro-o-pucose Oevopucosan) with a triCe 
m citric ICid. It may be neutralized and/or dec:olorizcd. It is an 
otr-wbite to lipt tan colored solid, very soluble in watel'. 

GENERAL REQUIREMENTS 

ldeldlflallola 

A. To 1 drop of a 1-in-10 aqueous solution of sample, adcl 4  
drops m 5% 8queous phenol solution, then rapidly add IS  
drops of concentrated sulfuric acid. A deep yellow to 
oranae color is produced. 

B. With viaorous swirlina (vorta mixer), add 1 .0 m1 of 
acetone to 1 .0 m1 of a 1-in-10 aqueous solution of sample. 
The solution remains c:I.r. 

C. With vipous swirtiq. add 2.0 m1 of ICetODe to the 
solution from B. A heavy, milky turbidity dew1opl 
immedi1tely. 

D. To 1 m1 or a 1-in-50 �queous solution of sample, ldd 4 m1 
of l1b1ine cupric citrate TS. Boil viaoJ'ously 2-4 min. 
R.emove from heat and allow the precipitate (if any) to 
settle. The supematlllt is blue or blue-sreen. 

� Not less tha 90.0% polymer c:aleulated oa the 
anhydrous, uh free basis. 

Aneaic (IS As) Not more than 3 mafkl. 
HePy MeDia (as Pb) Not more than 10 IDJ/kl. 
5-HJdrvx)..,..J....,.... Not more than 0. 1% calculated on 

the anhydrous, uh free basis. 
Molealar WeiPt u.it Passes test. 
M-. 

l.�A.nhydro-D-Giru:t�$� Not more tha 4.0% calcu­
llted Oil the anhydrous, uh free basis. 

Glut:OM Not more than 4.0% calculated oa the 
anhydrous, uh free basis. 

SorbittJI Not more than 2.0% calculated oa the 
anhydrous, uh free basis. 

Water Not more tha 4.0%. 

ADDmONAL REQUIREMENTS 

PoiJdubCIIe (1llltl'eated) 
pH of t1 10 �Weal Slllulit»> Betw.n 2.5 and 3.5. 
Raillw on lgnilit»> Not more than 0.3%. 

Po�Jdatraee (lleatnllad!decolari8ell) 
pH of t1 10 /Weal SllluliDII Betw.n 5.0 and 6.0. 
Raillue on lgniliDII Not more than 3.0%. 

TESTS 

� .......,._... 
,..., 

Ghlt:ON Sttuulllrrl SohlliDIIs Weish ICCU.rately 100 1D1 of 
a-D-Jlucoee (National Bureau ci StaDdardl) into a 500-ml 
volumetric 8ak and make up to volume with distiUed water. 
Dilute ftve aliquots of the solution with distiUed ..- to 
obtlin the followina concentrations cl standard: 50, 40, 20, 
10, and 5 1'1/ml. 

Pllntol Sohllioll Add 20 m1 of water to 80 I of pbeaol. 

Procfdure Weip accurately approximately 250 lllJ cl the 
sample into a 250-ml volumetric 8ak and make up to vo1ame 
with distilled wale!'. Tl'llllf'el' 1 10.().m) a1iquol to a 250-ml 
volumetric flask and dilute to volume with distilled water. 
Proceed IS in Stt1ndtlrd Cui'N. Calcullte the pen:entqe cl 
polymer (P) by the formull: 

p - 1 .05 [ 100 (..4 - Y)] - P, - 1. 1 1  P,, s x c 
in which A. is the sample ablorbuce, Y is the y intercept cl 
the ltiDdard curve, S is the slope cl ablolbulce venus 
pucose concentration in a/ml obtained from the Stlllllltud 
Curw (S ::. 0.02), C is the concentration of the sample 
solution in a/ml (ldjusted for uh and moisture), and P,and 
P, are the pen:entqes cl Jlucoee and levoalucosan determiDed 
respectively in the .U.y for MtHIDIMrs. 

SIIWltml CIIIW On a dlily basis, pipette 2.0 m1 of ada cl 
the Glru:t�$� Sttlllllllrrl Slllfllitnu into 4-dram ICetGIIe-fne 
screw-cap Yia1s. Add 0.12 m1 cl the phenol solution llld mix 
pndy. Uncap acb vial and ldd rapidly 5.0 m1 or coaceatrat­
ecl IU1furic acid. IIDIIIfdiltely recap acb vial and sbake 
vi&onJusly. (Caution: rubber poves and a safety sbield abould 
be Uled in the sulfuric ICid lddition step.) Let the vials llaDd 
at room tempel'&ture for 45 min then determine the lblolb­
ance m acb sample at 490 nm in a suitable spectropbotome­
tel', usiq a Phenol Solulit»> sulfuric ICid rapat blank in the 
reference cell. Plot mean lblortJances venus coacentratioas 
in l'lfml obtlined from triplicate samples. 

Aneldc: A Stlmple Solution prepuecl IS directed for orpnic 
compouDds meets the requiremeats of the ,A,.,;c Tat. pqe 
464. 

11eMJ MeDia Prepue and test a 2.0-a sample as dinctecl in 
Method II UDder the H«rry Melllls Tat. pqe 5 12, Ulina 20 
,., of lad ion (Pb) in the control (SoluliDII .4). 

5-H)drvx)_.,.lfarfllral Tl'llllf'er approximately 1 1 of the 
sample, ICCUI'ately weiPed. to a 100-ml volumetric flask and 
make up to volume with clistilled wale!'. Reid the absorbace 
of this solution apinst a water blank at 283 nm in a 1-cm 
quartz cell in a spectropbotomet. Calculate the pen:entlp 
of 5-hydroxymetbyl furfural by the formula: 

9f, HMF = (0. 749 X ..4)/C 
in which A. is the absorbace of the SIIDple solution and C is 
the CODCeDtration of the lllllp1e solution in Jlll/ml corncted 
for lib and moisture. 

Molecal8r w� Limit 
A.ppllranu Oaromatopaphic separations are conducted 

in I 25-mm X 250-mm aJaa c:bromatopapbic cohmm 
equipped at the upper end with a removable 1-L solwat 
reservoir llld at the lower end with a low dad-volume lttiDa 
acc:Clmmodltiq 1-mm id tabiq. Elueat is supplied to the 
column by aravity and pumped from the bottom cl the 
column with a precision, low dad-volume, nciproc:atiq 
pistoD pump capUie of providina flow rates betweaa 2 
ml/min llld 3 m1/min reproducible to oae pen:ent. Flow 
paJsatiODs are dalped by jutaDjnl a blanked4' 118-in. by 
36-in. lbinJea steel tube Oil the pump outlet line. Coaaec­
tions to and from the pump ue mlde with 1 .0 mm id � 
Telon, or stajnteu steel tubiq. Eluent is pumped to a low 
dead-volume recordina clil'ereatial refnctometer bavina a 
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leDiitivity t4 at last 4 X 1()-4 refnctive iadex Ullils fbl1 scale. 
Noise attn'butable to tbe detector aad electloaa lbould be 
._ dum 0.5., of fbll tcale. MaiDtaiD tbe detector ceJl at a 
ca.tat t.empea&are of 30 :t 0. 1•. 

.. 0.05 N Ammaaium cuboa81e COD .... 0.02., 
IOdiam aide ill dep ed distilled water (pH U). Dillolve 
14.25 1 of &IDIDOIIium carbaaare ad 1.0 1 of IOdiiiiD aide ill 
5 L t4 c' 1 1d water. 

Sltllllltml SolutitM TIIIIIICer 20 1111 of Rae Datra 2000 
and 20 1111 of IOdiam chloride to a 1o.m1 volumeuic: ftuk; 
dillolve ill aad dilute to volume with .._  

Cobl•11 PNpturzt/tlll Swell 1 5  1 of Sepblda G-SO ill 
300 m1 of water for 3 b. hck tbe cbrcaatapapbic coiUIDD 
with tbe pl iUipiDiiaa to a beilht of 230 mm. Eqailillnte by 
e1utiDa with � for l4 h at 1.0 1111/lllill. After ....... 
tbe pi beiPt to 220 DUD, place a circle of liter paper on the 

upper aur&ce. 
Coiu•• �- Wttb the eluellt nservair dis­

CODDeCted, draiD the c:o1uam slowly UDtil tbe liquid level falls 
just below tbe top of tbe pl. Add a 1-ml aliquot of Statltml 
SohllitM to the columa ... ltllrt the pump aad ncarder. 
After the SlatllmJ Sollllloll 8owa iDto the caluaiD, 8dd a 1-
ml aliquot of .,.,.,.  twicle, 8llowiDJ ada to low caaapleteiJ 
iDto tbc pl. Add a Mdilme1 1  ml of M� to the top oftbc 
co1aam, ccaleCt tbe eluiDt ,_.-, ... NCCIId the IIDiitor­
iq curve. A4lllt the nfnctomerer 10 that el1llicm of ada 
ltadard pak cau. a muimam NCOider def!eeliaD of 
*-t � of tan Kale. Set tbc pump to Jive a low rate of 
2.3-2.4 1111/lllill. Muk on the carve the politioal wbere Blue 
Datno ca tint be detected (Y.). where the pat ncarder 
de8ectioD for IOdium chloride ocean (S, ). aad Jl. a poillt 
23.K of tbe c1i11aace &am Y, to s,. cmrespoocliaa to a 
molecular weiPt ofll,OOO Daltoaa 

S...,. SuifllbiJJly Carry oat tbe 0Hu11111 � 
five times, record tbe value t4 M ill miDDtes aad calculate an 
..... value, Jl. Calculate tbe volume of elueat carrespoad­
iq to a molecular wapt t4 22,000 o.ltoas, Y.· by 
multiplyiDJ IT by tbe low rate ill 1111/miD. Tbe aulytical 
system is laitlble for coacluc:liq tbc Prot:Mure if the value of 
Y,is withiD the raaae of 92.o :t 9.2 m1. 

Prot:Mu,., Weipa ICCUI'ately SOO 1111 of sample iDto a 50-
ml volmaetric tiMk; dillolve ill and dilute to volume with 
MujfB. Apply a 1-ml aliquot of the Stunpk SolulitM usiq the 
IIIDe caaditioas aad procedure UDder Colulllll SltDulllrrlizlll­
tloll above and NCCIId the cbramatopam. Peak ncarder 
de8ectioD lbould be S().IO'Jp of fbU Kale. Mark the poeitklal 
Y, ad M OD tbe chromatopam as dacdbed UDder QH,., 
SrtzlllltmliztltitM. above. There is DO tipilcat pat exhibit· 
iDa a ratio of baeliDe lipal to pat heiibt lela dum 0.02 
betweea Y,ad Jl. 

Mo.a• .. 
..,_ Ute a suitable PI danlmatopaph equipped 

with a 25Ck:m X 2-IIIID (id) Jlul colUIDD ptiCbcl with 3 
perceat OV-1 ...._ry phae Clll 1001120 mesh 0.. Chrom 
Q and a lame ioniptjm detector. MUltaiD tbe coluam at 
17s-, tbe iiQec:ciaa port at 210", aad the detector at 230'. 
Relative nteDtiCIIl times (miD): 1,6-uhyd»D-JlUCOie (Jevo­
JlUCGUD), pyn1101e form (3. 7). fbranole form (not present ill 
staadad) (4.3); 11-octadecae (5.1); a-D-pUCOie (8. 7); o-
10tbito1 1 1.3; JI-D-alucoee (13.3). 
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Srtzlflilurl Solutioll WeiP .a:urately SO 1111 of 4·D-Jiu· 
COle (Natiaaal Bunau of Staaduds). 40 1111 of anhydrous .,. 
sorbitol. aad 35 1111 of 1 ,6-uhydro-D-Jlucole into a 1C»-ml 
volumetric flask; dillolve ill aad dilute to volume with 

pyridiae. 
Octtul«:��u Solutitm Traasf'er SO 1111 t4 n-octadecue, 

ICCIU'ately weiaJled, to a 1ro.ml volumetric tat; dissolve ill 
and dilute to volume with pyridiDe. 

Silpltllion of SrtzndGrd Solutlo11 Ttalllfer 1 .0 � of 
Stmultud Sohltloll to a ICI'ew-c.p vial aad ldd 1 .0 m1 of 
� SolulitM. and o.s m1 of N-trimetbylsilylimamle 
Cap the vial aad immerse it ill an ultrasoDic bath at 7a' for 60 
miD. 

Prot:.lure Accurately weiJh 20 ma of the umple into a 
ICI'ew-c8p vial ... ldd 1.0 m1 of Ot:tlltl«:tDN Solulil»t. 1 m1 of 
pyridiDe, aad 0.5 m1 of N-trimetbylsilylimiduole Cap the 
vial aad immerse it ill an altraiOIIic bath at 7a' for 60 miD. 
Prior to sample analysis, inject 3 J&l of tbe silylatecl Srtzlllillrd 
Solutitln illto the PI cbromatopapb. Repeat twice, then 
inject duplicate 3-J&l portions of the umple solation. Calculate 
tbe percentqe of ada IDOilOIDCI' (P11) by the formula: 

P11 • (R X W.)/(R, X W) 
ill which W, is the wapt of the sample ill .., acijuated for 
llh and maistule; w is the weiJht, ill .... of tbc lelp&Ciive 
IDODOIIII!' ill tbe Sltllldtml Sollllion: R is tbe ratio of the area 
of the ....... pak to the - of the oc:tldeclae pak ill 
the sample iiVectiOD; R, is the meaa ratio of tbc ..._ of the 
IDGDOIIIer pak to tbc .... of the CJCtldecane pak ill the 
ltaDdard iqjectioaa. Ill the case of JlUCCIIC, the pak areu for 
the 4 aad IJ epimen, and ill the case of levollUCOIID, the 
pat areu for the pyraao�e form aad furanole fona are 
cambiaed. 

Wl&8' DltenaiDe by tbc Ktul l&t:lwr Tllrilrwtric M«W 
pap 552, llliDI pyridiDe -- of metJwnol ill tbc titralioD 
._._ 

.......... REt I'll lEts 
pH of 11 Solutitln of JK Solitb Co11M1t DetermiDe by tbe 

� ��  .... ... 531. 
Raillw 011 /pJIItlft DetenaiDe as directed ill M•tllod 1 

UDder R.-w 011 /glliliDII. pqe 533. 

Polydextro.e Solution 

DESCRIP'I'ION 

A. aeutnlized, decolorized water solution of polydextrole. It is 
a cleu, straw-colored liquid. 
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60 I F C C  I I I ·SECOND S U PP L E M E NT I Mt»>llffTlp/rs 

REQUIREMENTS 
1-tillcatioa 

A. To 1 drop of a 1-in-10 aqueous solution of sample, .&1 4 
drops of 5% aqueous pheaol solution, then rapidly .&1 1 5  
drops of conc:entraled sulfuric acid. A deep yellow to 
oraaae color is produced. 

B. With vi&orous swirlins (vortex mixer), ldcl 1 .0 ml of 
acetone to 1 .0 ml of a 1-in- 10 aqueous solution of sample. 
The solution remains clear. 

C. With vi&orous swirlins, add 2.0 ml of acetone to the 
solution from B. A heavy, milky turbidity develops 
immediately. 

D. To 1 ml of a 1-in-50 aqueous solution of sample, ldd 4 ml 
of alkaliDe cupric citrate TS. Boil vi&orously 2-4 min. 
Remove from heat and allow the precipitate (if any) to 
settle. The supernatant liquid is blue or blue-green. 

Allay Not less than 90.0% polymer calculated on the 
anhydrous, ash free basis. 

Aneldc (as As) Not more than 3 mafkl. 
HeaYJ MetU (as Pb) Not more than 10 mlfkl. 
5-Hydrox)metbylfurfanl Not more than 0. 1 %  calculated 011 

the anhydrous, uh free basis. 
Molecal8r Wefabt u.lt Passes test. 
Moaoma"S 

1.6-A.nh:ydro-D-Giut:Oa Not more than 4.0% calculated 
on the anhydrous, ash free basis. 

Gluco. Not more than 4.0% calculated on the anhy­
drous llh free bllis. 

SorbittJI Not more than 2.0% calculated on the anhy-
drous, uh free basis. 

pH of a 10 Perceat Solation Between 5.0 and 6.0. 
Raldlle • �  Not more than 2.0%. 
Wllter Within the range 27.5-32.5%. 

TFSIS 

� Wei&h accurately approximately 360 ma of Polyda­
tro. Solution and proceed as in A..sslrry UDder Polydutro., 
pap 58 of THIS SUPPLEMENT. 

A...-.: A Sample SolutiDn prepared as directed for orpDic 
compounds meets the requiremeots of the A.rJellic Tat. pap 
464. 

a.., MeDII Prepare aad test a 2.0 1 sample as directed in 
MethDd II UDder the Hetny Mettds Tat. pap 920, usina 20 
f11 of lead ion (Pb) in the control (Solution A.). 

5-HJdroq8ltlaJifurfanl Proceed as directed UDder Poly­

dutrtw asiq a 1 .4-J sample, ICCUralely weiaJsed, pap 58 of 
THIS SUPPLEMENT. 

MolecUr Weiald :u.lt WeiP accurately 720 Jill of the 
sample and proceed as under Moleculllr Weight Limit in the 
Po/:ydiJCtrtw monopaph, pqe 58 of THIS SUPPLEMENT. 

Moaoma"S 
l-6,A.nh:ydro-D-glru:rw: G/ut:tW; t1111i Sorbitol Wei&h ICCU· 

rately 30 Jill of the sample into a screw-cap vial and .&1 
about 2 m1 of pyridine. While flushina the vial with a stream 
of dry air or llitropD, heat at 80" -90' until the solution 
volume is reduced to 0.2.0.5 ml. Add a second portion of 
pyridine and repeat the evaporation procedure. Continue as 

described under Mtn�t��JWn in the Pol:ydutrrw manopaph, 
pap 59 of THIS SUPPLEMENT. 

,a of a 10 Pereart Solatioa Dilute a 1 .4-& IUIIple to 10 m1 
with water and mix. Proceed as directed UDder the Poten­
lit»natric M«llod. pqe 531. 

...._ • � Determine as directed in M«<t«< /I under 
RGillw on /gnitioll, pap 533. 

Wllter Traasfer 1-2 ml of the sample into a dropper vial aad 
accarately weiah dropper, vial and sample combiDed. Add 50 
ml of pyridine to a clean, dry, reaction jar previously lashed 
with dry air for I min. Titrate the pyridine with ICad FISCher 
reqeDt to the eadpoint to CODIUIIIe any water praent. 
Transfer one drop of sample (�100 ma) from the weiped 
sample vial to the reaction jar. AA:curately reweiah the 
dropper, vial aad nmainina sample. Stir the pyridiDHample 
mixture for 5-10 min. Titrate with Karl FISCher reapnt to 
the endpoint. For each determination calculate the pen:aat· 
qe water ( W )  in the sample by the formula: 

W - (Ji'  X F X 100)/..t 
in which S is  the sample weipt, in ma, equal to the dif'ereace 
between the initial and fiDal weiahinP of the dropper, vial 
and sample combination; Jl' is the volume of ICad F'IICher 
reqent consumed in the second titration, in ml; F is the Karl 
FIICber reapnt standardization factor, in ma/ml. Calculate 
the water coatent t1 the sample as the averqe of two 
cletermiDatiODL 

F'actl.al U• Ia Poodl Bulkina ap:Dt; formulation aid; 
humectant; texturi%er. 

Pwlrlll• l8d ..... Store in ti&ht. liJht-nsiltallt coatain­
en. 

IDsert the followina DeW IDCJIIOII'&Ph to precede the lllODOpapb 
eatitled Sap Oil. Dtllmtltitln 7)p. pap 267: 

Saftlower on (Uahydropnated) 

DESCIUPTION 

A lilht yellow oil obtained from the plant Ctlnhtlmus tinctorius 
by mechanical expreuioD or solvent extractiOD. It is re6Ded, 
bleached, and deodorized to substantially remove free fatty 
acids, phospholipids, color, odor and flavor componeats, aad 
misc-Daneous other DOD-oil materials. It is a liquid at 21"-lr, 
but triCes of wu may cauae the oil to cloud 1IDless removed by 
winterization. Sallower oil has the m,best linoleic acid (dl. 
cis-9,12-«tadecadieaoic acid) coatent (typic:ally about 789&1 of 
tocal fatty acids) of any kDOWD oil It is free from visible fonip 
matter at 21·-2r. 

REQUIREMENTS 

ldatUicatloll 

Safllower oil exhibits the followina composition pro6le of fatty 
ICic:ls as determined under Ftltty A.cid Composililm. pqe 82 of 
THIS SUPPLEMENT. 
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< 14 14:0 16:0 16:1  11:0 II: I 11:2 

< 0. 1 < 1.0 2-10 < 0.5 1-10 7.0-42 71-11 

Faay Add: 11:3 20:0 20:1 
Weilbt 1rl 
(Raaae): < 1.5 <0.5 <0.5 

"'--c (u As) Not more tbaa 0.5 1DJ/k&. 
Cold T..a ,_ test.  
Ce1or (LoviboDd) Not mon tbaa 1 .0 red. 
Fnt PIIIJ Adll (as oleic ICid) Not more than 0. 1CJJ. 
...... v.... Betweell 135 aad 150. 
Lelld Not more than 0. 1 Jlll/kl. 
IJMiek Add Not ._ than 12,.. m totai  fatty .:ids. 
lJMieMc Add Not more tbaa 1.5CJJ. 
P..we V.._ Not more tbaa 10 meqlka. 
u....,· 'h Maalr Not more than 1.5CJJ. 
w_. Not mare than O.ICJJ. 

TI!'SI'S 

A111111c A Sample SolutiiJrl prepared usina 2 I m ample, 
8CCUI'ately weiahecL mee11 the requiremellts m the Arsa�c 
Tat. pqe 464. The ablorbac:e due to any nd color from the 
IOlatioD or the sample does aoc aceec1 that p!Oduced by 1.0 
m1 m Slllllllilnl ArMiic Solulioll (1 1'1 As) when tnared ia 
the same IIIUIDel' ad UDder the same CODditioDI • the 
sample. 

Cold T..a Proceed as directed under CDid Tat. pap 82 m 
THIS SUPPLEMENT. 

c.1or Proceed as direcred UDder Color. ,.. 82 m THIS 
SUPPLEMENT. 

Free PIIIJ Adll Proceed as dincted UDder Frw Ft��ty Adds. 
pqe 504, ..... the t'ollowiq equivaleace &ctor (1) !a the 
form* pveo iD the procedure: 

Free fatty acids • oleic IICid, • • 28.2 
..._ V.._ Proceed as directed UDder lodiM Ytllue. pqe 

505. 
Lad Proceed as diNcted UDder Coc:ollut Oil. pqe 41 mTHIS 

SUPPLEMENT. 
IJMIIIc Add Proceed as diNcted UDder Fatty Adll � 

dolt. pqe 82 mTHIS SUPPLEMENT. 
:U.tiMb Add Proceed as diNcted UDder Fatty Adtl Ctnrlpi· 

tiG1r. pqe 82 of THIS SUPPLEMENT . 
....... V.._ Proceed a dincted UDder Pm»dtle Ytllw, 

pqe 141 of the IDCIIIOp'aph for H,d10XY�Jued LldtJiin. 
However, after the 8dditioD of saturated pocaaium iodide 
ad 111biDf, ialtad of allowiaa the soludoa 110 llalld for 10 
miD, mix tbe tolatioll for 1 llliD ad beiia the titratioD 
immediately. 

u...,.,· ... Matter Proceed .. directed UDder VlllllpDII· 
/fitlbk JIIIIW, pqe 509. 

w_. Proceed as diNcted UDder Wa• � pqe 
553. However, iD place of 35-tO ml m metbaml use 50 ml of 
cblonlform to dillohe the umple. 

PCC I I I •SEC O N D  SUPPLEMENT I JIOIIIIf'G/IIu I 61 

IDiert the followiaa aew JDODOpapb to precede the monoaraph 
entitled .s,.rm.mr Oil. pqe 309: 

Soybean on <UDhydropaated) 

DESCIUP'I10N 
A JiPt amberoeolored oil that is obtaiDed from the ..S of the 
1epme GlyciM lnlD;. unaUy by 101veat extnctioD. It is rdaed, 
bleKbecl, aad deodorized to lllbltantially remove free fatty 
acids, pbolplloJipids, color, odor ud flavor CCIIDpODCDts, and 
misc:ellaJuooas other DOD-Oil materials. It is a liquid at 21"-2'r 
and remaiDs 10 eveo at nlriprator temperatures (r-4j. It is 
free &am visible foreip matter at 21•-2r. 

u ., ........ 
SoybeiD oil exbibits tbe followiq compositioa pro8le of fatty 
.ada as determiDed UDder Fatty Adtl CompoatiDn. paae 82 of 
THIS SUPPLEMENT. 

p_, Add: < 14 14:0 16:0 16:1  11:0 18:1 18:2 
WeiPt 9r. 
Olaie): <0. 1 < 0.5 7.0.12 <0.5 2.0.5.5 19-30 41-51 

p_, Add: 18:3 20:0 20:1 
WeiPt 9r. 
<Raie): 5-9 < 1.0 < 1.0 

An.lc (as As) Not mon than 0.5 Jlll/kl, 
Cold T..a .._ test. 
Celor (LoviboDd) Not more tbaa 20 yellow/2.0 red. 
Fnt p._ Adda (a oleic acid) Not more than 0. 1CJJ . 
...... v.... Betweea 120 ad 143. 
Lelld Not more tbaa 0. 1 IDif'kl. 
P.adle V.._ Not men than lO meqlka. 
-...., (ActM OxypD Metbod) Not lela than 7 b. 
u....,...Mia ....._. Not more tbaa 1.5CJJ. 
w_. Not more than O. l"Jf,. 

TI!'SI'S 

An.lc A St11npk Solulioll pnpand UliDa 2 1 of sample, 
accurately ......, ... the requirement� m the .41SIIIic 
Tat. pqe 464. The ablorbuce dae to ay red color &om the 
IOlutioa of tbe sample doea Dot a.ceed tbat produced by 1.0 
m1 of SltDullud ArMiic Soluritllt (1 f11 As) wben treated ia 
the same maaer aad UDder the same coaditioas as the 
sample. 

Ce1ar Proceed u dincted UDder Color. pap 82 or THIS 
SUPPLEMENT. 

Celli T..a Proceed as direetecl UDder QHd Tat. pap 82 of 
nus SUPPLEMENT. 

Fnt p._ Acids Proceed as dincted UDder Fra Fatty Adds. 
pqe 504, UliDa the followiaa equivalence factor (e) in the 
formula pveo iD the procedure: 

Free fatty lcidl u oleic acid, t • 28.2 
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62 I F C C  I I I • S E C O N D  S U PPL E M ENT I MOIIDgi'QJIIu 

lodille Valae Proceed as clirectecl under lod/111 Jl'tzlu._ page 
sos. 

1..-d Proceed as directed under Coconut Oil. pqe 41 of THIS 
SUPPLEMENT. 

PeroDde V8l• Proceed u clirectecl UDder hrr»dtU Jl'tzlu._ 
pqe 148 of the monosraph for Hydruyltzt«l Llcithin. 
However, after the addition of saturated potassium iodide 
and mixiq. iDstad of allowiDs the solution to ltaDd for 10 
min, mix the solution for 1 mill and bqiD the titration 
immedietely. 

StUDity <AciiYe Oxnea Medlocl) Proc:eed as directed UDder 
Sttzbility, pqe 83 of THIS SUPPLEMENT. 

u..,...lflehle Matter Proceed .. directed UDder UIISilpon­
i/illblt MtztuT, pqe 509. 

w... Proc:eed u directed UDder WtztiT DettmrifllltitNI. page 
S53. However, iD pllce of 35-40 m1 of metblnol use SO m1 of 
chloroform to dissolve the 11mple. 

........... ad Stonp Store ill weD-cloled contlinen. 
Facti.-1 U• Ia Poodl CoatiDs qent; anullif'yiDs qent; 

formulatioo lid; taturizcr. 

Insert the followiq DCW monosnpb to precede the monosraph 
entitled Ttzlc. pqe 318: 

Suftower 00 (UDhycJroaeaated) 

DESCRIPI'ION 

A liJht ember-colored oil obrmDed from the seed of the 
sunflower plant Htlillllth118 tz11111111.r by mechenical expresaioa or 
solvent extractioD. It is refiDed, blacbed, and deodorized to 
substlntillly remove free fatty ICids, pbospbolipids, color, odor 
and flavor components, llld IIIMceUaneous other aou-oil materi­
els. It is a Hquid at 21"-2r, but tnces of wu  mey cause the oil 
to cloud, unless removed by winterizaticm. 

REQUIREMEN'I'S 

JdeatUicatloa 

SUidlower oil ahibits the followiaa composition prolle of fatty 
ICids u determiaed UDder' F���q Add Compos/titm. pep 82 of 
nus SUPPLEMENT. 
Fetty Add: < 14 14:0 16:0 16: 1 18:0 18:1  18:2 
Wejpt 'll 

(Raqe
): < 0. 1  < 0.5 3.0.10 < 1 .0 1 .0.10 14-65 20-75 

Fetty Acid: 1 8:3 20:0 20:1 
WeiPt 'll 

(blae): < 1 .5 < 1 .0 < 0.5 

Analc (as As) Not more than O.S IDJ/k&. 
Cold Tilt PM. test. 
Color (Lovilxmd) Not more than 1 .3 red. 
Fr. PattJ Acidl (as oleic acid) Not more than 0.1 '9fl. 
IodiDe Valae Between 1 10 llld 143. 
1..-d Not more than 0. 1 ms/kl. 
!Jaolelc Add Not more than 1 .S'9fl. 
Peroxide Valae Not more than 10 meqlka. 
u-11 pelhWe Ma1t1r Not more than 1 .5'9fl. 
w... Not more thaD 0. 1'9fl. 

TES1S 

Analc A Stzmpk SolutiD11 prepued usial 2 1 of umple, 
eccurately weiPed, meets the requiraaents of the AIWIIic 
Tat. pqe 464. 1be lblorbance due to any red coJor from the 
solution of the 11mple does DOt ezceed thlt produced by 1 .0 
m1 of Sttzlllltznl AIWIIic Solution (1 f11 As) when treated iD 
the same IDIDDer and UDder the same conclitioDs IS the 
sample. 

Cold Tilt Proceed u directed UDder' Cold Tat, pqe 82 of 
THIS SUPPLEMENT. 

Color Proceed .. directed UDder CAioT. pqe 12 of nus 
SUPPLEMENT. 

Fr. PattJ Acidl Proceed u directed under Fr. Ft�tq Adds. 
pqe SCM, UliDa the followiq equiYilence &ctor (t) iD the 
formull Biven iD the procedure: 

Free fatty acids as oleic acid, • - 28.2 
lodiM Valae Proceed u directed under lodinl Ytzlw. pqe 

50S. 
1..-d Proceed u directed UDder Coconut Oil, pep 41 of nus 

SUPPLEMENT. 
IJJHaleelc Add Proceed IS directed UDder Ft�tq Add Ctnnpori­

titm, pqe 82 of nus SUPPLEMENT. 
P..we v.a. Proceed IS directed under hro1dtlt Y.W. 

pqe 148 of the lllOilOp'&pb for Hydroqltzt«l Llcithi& 
However, after the ldditioD of SllUr&ted potlllium iodide 
and mixiDc. iDstad of allowiDa the solution to stand for 10 
min, mix the solutioa for 1 miD and beliD the titratioll 
immedietely. 

U ............. e Matter Proceed u directed under UIUIIJIOII· 
/fillblt Mtzttv, pqe 509. 

Water Proceed IS directed UDder Wtz"' D«mniiuutttNt. pqe 
S53. However, iD pbce of 35-40 m1 of mdhanol use SO m1 of 
chloroform to dissolve the 11mple. 

........... .... ...... Store ill weD-doled CODtaiaen. 
P...._. Ute Ia Poodl Coatiq qeat; emulsifYial tpDt; 

formulltioa lid; taturizer. 
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lmert the followiaa aew DICIIIOJI'8Pb to precede tbe JIICIIIOIOPb 
entitled Ttm,mu Oil. � pqe 319: 

Tallow 

DESCIUPTION 

AD ol'-wbite rat oblaiDed by beat readaiDa af .._ (cuttiap 
ud trinuninp) &om beef ad. to a leuer depee. muttoD 
sbortly after sJauabter. Readend tallow may be .uwi n6Ded 
and blacbed, « bW and cleoclarbed without prior 
re1aiJ1a. It is a lnD rat c:gatajpq a hiP pcoponioa of 
l&tUrared fatty acids aad abibitiDa peater flavor stabiJity tbaa 
lard or Ullbydrop:aatecl wptab1e oils. 

Readered, a1bli relaed, aad bleecbed-deoclorized tdow are 
white to ol'-wbite solids at 21"-27". Albli niDed and blacbed­
deodorized tallow, wbicb are pale yellow to c:olorleD ad me or 
atnDeoas matter at 54", dil'• &om nadend tallow, wbicb is 
clear to buy and may coatain atnneoas matter. 

SP&CIJi'IC DQUIREMENTS 

_.IW 
h,/iiiMl 
TGIItlw 

NOtiiiOn ..... 
I.S red 

BIMidwd 11111l 
� 
T•lltJw 

Not IDCift tllaa 
3.0 red 

Not man tllaa 
I .S Nil 

Free Fauy 
Acidl (a oleic Not IDCift tllaa Not IDCift dl8a Not man tbaa 
IICid) I.S111 O.S111 0. 1111 

Not IDCift tllaa Not IDCift dl8a Not man tbaa 
0. 1111 0.01111 0.01111 
...... 37 ... ...... 37 ad lletweiD 37 ... 
� � so 
Not IDCift tllaa Not IDCift dl8a Not man tbaa 

Idee II .... 

O.S111 o.2111 0. 1111 

Tallow ahibits tbe t'ollowiDa campolitioa pro11e or fatty acids 
• detenDiDed UDder Ftmy A.dd CIJmposit�o�r. .,.. 82 a1 nus 
SUPPLEMENT. 
Fatty Acid: < 14:0 14:0 14: 1 IS:O IS:O ilo 16:0 
Wlilbt 111 
(ltap): <0. 1 1.4-6.3 O.S.I.S O.S-1.0 < I.S »37 

Fauy Acid: 1&0 ilo 16:1 16:2 17:0 17:1 11:0 
Wlilltt 111 
(ltap): <O.S 0.7-1.1 < 1.0 O.S-2.0 < 1 .0 6-40 

Fauy Acid: II: I 11:2 11:3 20:0 20:1 20l4 
Wlilbt 111 
(ltap): 26-� o.s.s.o < 2.S < O.S <O.S < O.S 

... (. As) Not more tbaa 0.5 IDif'kl. 
r..l Not more tbaa 0.1 JDI/kl. 
Peralde V  .... Not more tbaa 10 meqlq. 

FCC I I I •SECOND SU PPLEMENT I MOIJDf'flll/u I 63 

TESTS 

...._. A Sturlpk Solutitln prepand UliD& 2 1 af sample, 
ICCUiately weiPed. - tbe reqairemads af the .41WIIic 
Tat. pqe 464. The ablorbace clue to my red color f'rom the 
tol1llioa or tbe samp1e does aot aceed tbat produced by 1.0 
ad or Sttmllllrd .,4,.,.;c Solraitm (1 foil As) wbeD treated iD 
the same ID&1IDer and UDder tbe same coaditioas • the 

lllllple. 
c.a. Proceed • directed UDder Color, .-ae 82 or THJS 

SUPPLEMENT. 
l'ne P*J Acldl Proceed • directed UDder F1ft Fan, .4dtb. 

.,. 504. UliD& the rollowiq equivaleace ractor <•> in the 
formula PYCD in the procedure: 

Free fatty acids u oleic ICid, • - 28.2 

lediM V.._ Proceed • directed UDder ItJtliM Yalw. pqe 
505. 

r..l Proceed u directed UDder Coconut Oil. pqe 41 afTHIS 
SUPPLEMENT. 

M*lall ..... Proceed • directed UDder Mellbrg Rlmfe, 
.,. 12 a�nus stJPPLEMENT. 

Pa..W. V.... Proceed • directed UDder hruide J'a/w, 
.,. 148 of tbe IDOIIOp8pb ror Hyd� L«<tllill. 
However, af'ter the ldditioD or saturated potulium iodide 
and lllbiDa. -.. or aJ1owina the solution to ltaDd ror 10 
miD. mix tbe solaaoa ror 1 min and beliD tbe titratioa 
iannedittely. 

u.-,..... ... � Proceed • directed aader u,.,. 
l,/illllk M,., pqe 509. 

w.... Proceed u directed UDder wa,.,. � pqe 
553. However, in place or 35-iO ad or metlwno1 use so ad or 
c:bloroform to disloiYe the umple. 

Pwlraahi DII ..... Store in �  caataillen. 
,._._. U• Ill Poodl Coatiq qeat; emullifyiq qeat; 

rormulatioo aid; taturizer. 

TBHQ, page 321 
In the tint 1eDteDCe af the Tat eatitled 2,J-Di-t-lnlqU.ydtofui­
IIDM allll Hyd� pqe 322, repllce pqe 000 witb pqe 
475. 

Repl8ce tbe tint �eDteDCe or the Jut panpap�� of tbe Tat 
entitled UltrrnltJl« .4� pqe 323, with tbe f'ollowiDs: 

Qualitatively wash the residue f'rom the diltillatioa tlalk into a 
50-ad volumetric .. with ilooc:taDe, dilute to � with 
isooclaae, ad mix. 

Trietbyl Otnte, page 339 
Replace the Jut seDteace or the Tat entitled ..u., with the 
followina: 

Elcb ad or 0.5 N sodium hydroxide is equivalent to 46.05 1D1 or 
C1.Ji.O,. 
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3/ Specifications for 

Flavor Aromatic 

Chemicals and Isolates 

3-Acetyl-2,5-dimethyl Furan, page 3S4 
(2,5-Dimethyl-3-acetylfuran) 

[FEMA No. 339 1] 

Change the name to J-A«tyl-2,$-dim�thy/.furan. 

Anethole, page 356 
(p-Propenylaniso1e) 

[FEMA No. 2086] 

Onnamyl Formate, page 364 
[FEMA No. 2299) 

Chanae the Sp. Gr., page 365, from 1 .074-1 .079 to 1 .077-
1 .082. 

[FEMA No. 2301] 

Cbaap the Sp. Gr., page 365, from 1 .029-1 .033 to 1 .029-1 .035. 

CtroDellal, page 366 
Change the Ref. Index. page 357, from 1 .557-1 .561 to 1 .557- (3,7-Dimetby1-6-octen-1-al) 
1.562. 

Batyl Alcohol, page 360 
( 1-Butmol) 

[FEMA No. 2178) 

Under Asrlly Min. 'II. pqe 361, iDsert 99.59fl. 

Under Other Requiremmu. page 361, insert Butyl Ether -
0. 159fl (M-19). 

64 

[FEMA No. 2307] 

Cbaaae the Syracmym to (3, 7-Dimethyl-6-octeaal). 

Caminie Aldehyde, page 366 
(p-Cnminic AJdebyde; Qun•Jdehyde; p­
lsopropyJbmgktchyde; Cummal) 
[FEMA No. 2957) 

Cbaaae the F'EMA No. to 2341.  
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Cydamen Aldehyde, page 368 
[2-Methyl-3-(p-isopropylpbeDyl)-propionaldebyde) 

[FEMA No. 2743) 

Cbanae the Syllollym to 2-Methyl-3-(p-ilopropylpbaayl)pro­
pioalldebydc. 

�-Decalaetoae, page 368 
[FEMA No. 2361) 

trrllls·l-Decen·l-al, page 368 
[FEMA No. 2366] 

Chlqe the Asrlly Min. �. pqe 369, from 99� of C.JI110 (M· 
Sa) to 92� orc.o�� •• o (M-Ba). 

Chlqe the Ref. lllllu. pqe 369, from 1 .454-1.458 to 1 .452-
1.457. 

cis-4-Decen-1-al, page 368 
[FEMA No. 3264] 

ChiDae the IIIIDe to cis-4-Det:alll. 

Chlqe the Asrlly Min. �. pqe 369 from 95� C.JI110 (M-Ba) 
to � of C.JI110 (M-Ba). · 

�-Dodecalactoae, page 372 
[FEMA No. 2401] 

Cblqc the Dillie to &-� 

Eatraaole, page 372 
(p-AIIyllllilole) 

[FEMA No. 241 1] 

Cblqc the Ref. lllllu. pqe 373, from 1.5 17- 1.522 to 1 .519· 

2-Etbyl Fenehol, page 376 
[FEMA No. 3491] 

ChiDae the ..tss:cay Min. �. pqe 377, from 98" C1zll220 (M·Ba) 
to 95" CuftuO (M-Ba). 

Clwaae the Ref. lllllu. pqe 377, from 1.470-1.49 1  (26") to 
1 .470-1.491. 

lsoborayl Acetate, page 388 
[FEMA No. 2160] 

CJwaae the Sp. Gr., pqe 389, from 0.98().().984 to 0.979-0.984. 

ChiDae OtMr Repinment, pqe 389, from .Angu/4r rotlltion­
betweea - 1· 111d + 1. to between -4· 111d 0'. 

Isobutyl Alcohol, Page 390 
[FEMA No. 2179] 

lnlert 98" (M-Ba) under ..tsmy Min. %, pqe 391. 

2-Metllylbutyl llovalerate, page 398 
(2-Methylbutyl-3-methylbutanolte) 

[FEMA No. 2753] 

Clwaae the FEMA No. to 3506. 

Terpineol, page 416 
(Mentbea-1-ol-8) 

[FEMA No. 3045] 

1 .524. Clwaae the Sy11011ym to p-Menth-1-en-8-ol. 

Chlqe the Sp. Gr., pqe 373, from 0.957-0.965 to 0.�.968. New ftavor uomatic cbemicaJs llld isolates follow on pqe 66. 
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66 I FCC I l l -SECOND SUPPLEMENT I � for Fillwws 
GeMral :IJafomatloD .... � 
Name of' SubstaDce Mol Wt/FormuJa/ Solubility 
(S)'DCIDyms) Structure Physical Form/Odor Solubility/B.P. GLC Proftle iD Ak:ohol 
l-AciiiJI .,.... Colorless to pile yellow 

[FEMA No. 3126) 122. 1 3/C.H.NzO c:rystals/popcomlike 
MIJ1 Hepl .... Colorless to pile yellow 

[FEMA No. 2073] 200.32/CuHaoC>t 1iq/flaity 
... .... ,. GIJarJI 
Mal Colorless to pile yellow 

[fEMA No. 2129] 180.20/C10H,20, liq/mild almaad odor 

...,. ...., ....... Colorlell to pile yellow 
[fEMA No. 2209] 192.l6/C12H,.<>t liqllaey, raeelike 

,.cr- Colorlell to pile yellow 
[fEMA No. 2356} 134.22/C,.H,. liq DO odor 

�� Pale yellow liqlmeloD-
[fEMA No. 2389] 140.23/C,H,.o like 

F..a OD itdMd  Colodell to pile yellow 
[FEMA No. 2497) 1iq DO odor 

._,. ........ Colorless to pile yel liql  
[fEMA No. 2058) 192.26/C,2H,.<>t pustpat hitlike odor 

...,.MitlllaQJ.I Jl-2-1111-
.._ 

(AIIisyllcelaae) Colorless to pile yel liql  
[FEMA No. 2672] 178.23/CII  H,.<>t ...... flon1, hity 

�MI*Jica -- White c:rysWiiDc solid/ 
[FEMA No. 2690] 160. 17/C,.H.<>t cocoautlike 

Mld!JI IIaJI  X... 
(2-0ctiDODe) Colorless to pile yel liql 
[fEMA No. 2102] 128.22/C.H,.O applelib 

&-NI-l -
(5-Hydroxyacmooic 
ICid, lal:taae) Colodell to pile yel liql 
[FEMA No. 3356) 156.23/C,H,.<>t COCODUtlike 

142.20/C.H,.<>t 
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FCC I J I • IBCOND IUPPLBMBNT I $p«::/k:ttlittfor Fltnors I 61 

... .. ..... 
LD. A.V. JW. 
T• Juay MiL "' Mu IDda Sp. Gr. Odler lteqainmeats 

9K (M  ... ) Mellllli ....._7,. to 71" (p. 519) 

97'll (M ... ) 1 .0 1.422-1.426 0.159-o.l63 
- �  ..... 

""' (M ... ) 2.0 1 .535-1.541 1 . 113-1. 193 
- �  ..... 

""' (M ... ) 1 .0 1.481-1.492 0.990-0.997 

""' (M ... ) 1 .419-1.491 0.153.0.155 

.,.., (M ... ) 1 .0 1 .443-1.448 0.152-G.ISI 

""' MiL 1 .405-1.410 0.107-G.II3 ....... ....... 
2 A 3 Mlday1 -0.5 to -2.0 (p. 530) 
bu1aol 
(M ... ) 
""' (M ... ) 1.0 IIIU. 1.492-1.496 0.916-0.992 
- �  ..... 

1.517-1 .521 1.042-1.048 

......... ....._73" to 7� (p. 519) 

""' (M ... ) 1.0 IIIU. 1 .414-1.411 0.113-o.l11 

""' (M ... ) 1 .452-1.451 0.910-o.915 

""' (M ... ) 1 .452-1.451 0.994-0.999 
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4/ Test Methods for 

Flavor Aromatic 

Chemicals and Isolates 

M-19 Gas Chromatographic Allalysis of 
Butyl and Isobutyl Alcohols, page 430 

Replace the test M-19, Gas CltrDmlltographic AMlysis of Butyl 
and ISDbutyl AlcoluJls. with the foJlowiq: 

Determine the percentaps of butyl ether, isobutyl alcohol, 
butyl alcohol, and other alcohols in the sample by ps-liquid 
cbromatopaphy (see pap 475), usins an instrument containina 
a flame icmization detector. Prepu'e a 6-m x 3.2-mm column 
c:cmsistiq of 15 percent lppal C0-990 on 60/80-mesh Chro­
mosorb W (A W) and propam the temperature from 80" to 240" 
at 4" per min. Use a removable Jlau or aluminum tubiq liner 
in the injection port. With the inlet preuure adjusted to 90 psi, 
establish a helium ftow rate which will elute butyl alcohol at 

68 

approximately 10 min and inject a sample of about 0.5 pl. 
Under the conditions described, butyl ether will elute at about 6 
min, butyl alcohol at about 10 min, 3-mcthylbutanol at about 12 
min, and n-pentanol at about 14 min. Chromatopapb staD­
dards containing about 1 � each of the minor compoaeats in 
isobutyl alcohol and 1% ach of the minor compcmeots in butyl 
alcohol to verify retention times. In buryl akoltol mmpla. the 
area of the butyl alcohol peak is Dot leu than 99.5� of the total 
area of all peaks, the area of the butyl ether peak is not more 
than 0. 1 5% of the total area of all peaks, and the sum of the 
areas of the other alcohols is Dot more than 0.� of the total 
area of all peaks. In iSDbutyl alt:olrol ltlmJIIa. the area of the 
isobutyl alcohol peak is not less than 99.4� of the total of all 

peaks. 
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5/ GLC Analysis of 

Flavor Aromatic 

Chemicals and Isolates 

No ehaap. 

69 
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6/ General Tests and 

Apparatus 

Insert the followina new test to precede the test entitled 
.4/ginatu ..tsray, pap 463: 

Add-IDsoluble Matter In Anhydrous 
Caldum Cdoride 

Place a liDtiDe disc mcere iD a suitable liter assembly (FiJ. 33), 
ad wash with 100 ml of diluted 8Cdic Kid (1 iD 300), followed 
by 100 ml of water. Remove the disc from the assembly, pJ..:c 
OD a watch Jlau, aacl dry the c:ombiaatioa at 1W for 2 h. 

Dislolve 1 ta of umple iD 3 L of water coataiDiDa 10 ml of 
Jllcial iCdic Kid. Allow to cool, aacl llter thrCJuah the liDtiDe 
disc. RiDte the walls of the liter arembly 10 that all iasoluble 
matter is traDsfernd to the disc, and wash with 100 ml of water. 
Place the disc oa the ume watch p.a meatioaed above, and 
dry at 1W for 2 h, beiDa carefUl at all times DOt to loee any 
putic1es which may be oa the disc. The dil'enace iD the two 
weiPts is the weiPt of the add-inloluble matter. 

• Available from Filter Fabrics, IDe., 814 E. Jel'enoa, GosheD, 
ladiana 46526 

PJ.ce the disc aader a low power m•priler (4 X to lOX 

mapifk:ation). Uliq a mjDhneter rule, mmare the larpst 
dimeasiom of ach puticle (or as many as may be ........,.) OD 

the disc. No putic1e1 pater than 2 mm iD any dilllllllioD are 
pnseat. 

70 

<( » • B 

� c 

� D 

�---J}-e 

A 

FIGURE 33 Fiber � far tile Detenaiaaliaa � Add­
lalobable Mauer (A. 2.5 L boUle cat iD balf, B. rubber 
WMIIer-1 3/1" OD, 711" JD; C. liatiae  dilc I 1/4" diam; D, 20 _. 
...._ lteel �C:ND-1 3/1" OD; E. boUle CliP widt 7/1" bale iD 1111p). 
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FCC I I I•SBC O N D  S U PP L E M ENT I o...J Taa fllld .4ppturltra I 11  

IJIIelt the followiq Dew test to precede the test CDtitled 
01/dam PaniDIIr•-. .u.ry, pqe 466. 

lJeaHDe (in Paralinic Hydrocarbon 
Solvents) 

(Baled oa ASTM Method D2al0-1l) 

� U• a suitable ps cbromatopapb <• pqe 475). 
equipped with a columD that will elate N-decue befon beazeae 
UDder the caaditiaas of the s,.rt.m S.i'#bUity Tat <• below). 
Col111111l materi8ls ad � that bave beeD fouDd IUitabJe 
far tbis metbod ue lilted ia the IQleliilpayiaa TUies. See 
F'rpre 34 for a typical cbromatGpam obtliDed with col11111D 
No. 5. 

J J 
I ! l 

• Ill 
:IC � I 0 

I I - I  
11 14 1 2  10 

I J I I 
t J......,. �l.Y I I I 

I • 4 
MINUTES 

I I 
.i 

2 

FIGURE 34 Typical ClromatoplaD for tbe DetenDillaliaa ol 
a.- iD HelaDII t11iq CobaDa No. 5. 

R I II 

0 

16DIICIIIIW 99 mole percent llliaimam CODtaiaiq lea than 
0.05 mole perceDt aromatic material. 

.... 99.5 mole percent llliaimam. 
/'*"'1111 SIIDuJiud N·Decaae ud either N�UIIdecm.e 01' II• 

dodecaDe � to  the nquinmeat or the .s,.m S.lttlbility 
Tat. 

� Solutlt»> ..4 Prepue a ltaDdard tolutioD CODtaia­
iq 0.5" by weipt ach of the /,.,.,. Stluultlrd ud ....... 
ia ilooctaDe 

� Sollllifln B Prepue a ltaDdard tolutioll CODtUt· 
iq lboat 0.5" by weipt acb of IP-decne, /Ntmr4/ Stadturl. 
aacl bealale  iD ilooctue 
c.lllnllaa Select the illltiiiiDIIlt CODditiolll DeCeiiUY to pve 
the dlliNd lllllitivity. lqject a bon volume of R� 

StJlutitM ..4 ud dJaae the atteauatioa, if ..-.ry, IO that the 
beueae pat is ••••liNd with a cbut clelectioD of DOC lea 
thaD 25" DOr more thaD "" or full scale. WbeD choolina the 
atteauatioa, c:cmsider all uaretolved peaks to represeat a siqle 
compound. There may be tailiaa or the IIOIIU'OIII&Iic peak, but 
do not use any cosutitions that lad to a depth of the valley 
&had of the beDzeDe peak (A) lea thaD � of the beiaht of 
the beazeDe pat (B) • depicted ia F'tpre 35. 

FIG'UllE 35 m...aaa o/.4/B Ratio. 

If tbere is 111iJiDa of the DCJIIUOIDatic material, CICIIJStn1d a 
bae1iae by dlawiDa a 1iae from the bottom of the valley ahad 
of the beazeDe pat to the point or tanpDcy after the peak <• 
F'JI. 36). Measure the &rell of the beazeae pat aacl the intemal 

stadard pat by any of the followiq maas: trianplatiall, 
plaaimeter, � cutout, or meehanical or electroaic: iarepa­
tor. Do not use iatepaton oa peaks without a caastat 
bueliae, ualea the intepator bas provjsioa for makiDa bMeline 
cornctioas with 8CCIIIIIC)' at last as aooc1 • that of IIWlual 
methods 

C'alcalate a respc1111e r.ctor for beazeae (R6 )  relative to the 
iatenlal ltaDdard  by the formula: 

R6 =- .4JW1 X W6 /.46, 
in wliich ..41 is the area of the iateraal llaDdard peak in utJitrary 
uni1l correc:ted ror attellUatiOD; � is the weiPt percent or 
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72 I F C C  I l l -SECOND SUPPLEM ENT I lhural Tau 111111 Appt11t11US 

internal standard in Ref•� Solution A: At is the area of the 
benzeDe peak in arbitrary units corrected for attenuation; and 
w. is the weipt percent of benzeDe in Re/B"ence Solutilm A. 

Procedare Place approximately 0. 1 ml of Intemal Standard in 
a tared 25-ml volumetric ftask. weiJh oa an analytical balanc:e; 
dissolve in and dilute to volume with the sample to be analyzed. 

Using the euct instrumental conditions that were used in the 
calibration, inject the same volume of sample containing the 
Intemal Standard. Before meu111'ins the area of the Intm'fllll 
StarulturJ and beazene peaks chlqe the atteauation to assure at 
last 2591> chan deftectioD. 

Measure the area of the interaal standard &ad beazene peaks 
in the same III&IUla' 11 Wll used for the calibratioD. Calculate 
the weight perc:eDt of ...._ in the ump1e ( w.) by the 
formula: 

W• =- (.4. X R. X W; X 100)/(.4; X S), 

in which A• is the area of the beazeDe peak corrected for 
attenuation; R• is the relative responR factor far beazeDe; �is 
the weiJht of Intmral Starultud added, in a; A,  is the area ol the 
I•mal Starulanl peak corrected for aueauatioa; &ad S is tbe 
weiJ)lt of sample, in I· 
S,... s-u.wuty Test Inject the same volume of R� 
Solulitlll B u in the CalibraiiDII and l'fiCCIId the cbromatopam. 
n-Dec:ue must be eluted before beazeae, and the ratio olA to B 
{FIIUft 35) must be at 1eut O.S wbae ..4 is equal to the depth cl 
the valley ...._. the 11-dec:anc and benzeDe peaks aad B is 
equal to the heiJht of the beDzeDe peak. 

Columa MateiUis Dd Coadltloa for tbe Determillatioa of BeaRN Ia Heu���� 
ColWIIJl No. 2 3 4 s 
Liquid pbasc CEF PEF 200 CEF DEGS TCEPE 
leaath, ft 15  6 16 10 15  

m 4.5 2 s 3.1 
Diameter, in (mm) 

Iasidc 0.07(1 .8) 0.07 0. 18(4.5) 0.06(1.5) 
Outside 118(3.2) 114(6.4) 1/8 

Wept, pa'CCDt 17 30 20 20 10 
Solid support Chromolorb p Chromolorb p Cbromosorb p Chromolorb p Chramolorb p 
Mesh 60-80 60-80 60-80 80- 100 60-80 
TreatmeDt AW AW AW DOGe AW 
Inlet, dea 200 210 250 260 250 
Decec:tor, dea 200 us 250 200 175 
ColWIIJl, dea m 95 90 100 m 
Carrier ps Nz He He He Nz 
Flow rate, 

CIDJ/mill 30 60 60 60 1 
Decec:tor Fl TC Fl Fl Fl 
Recorder, mV s 1 1 1 10 
Sample. 1 s 10 1 2 s 
Split 9 + 1 100 + I 
Area Tri El Dl Tri PlaD El 

Alllloe•..._. ... Ia TUie 
DEGS-Dietbyleae pycol succiDate Sii-Silaaized 
DI-Dilk iatepator TC-Thermal coaductivity 
El-Electraaic intepator TCEPE-TetncyaDoetbylated peatlerythritrol 
Fl-Fl8me iaaizatioa Tri-TriaDplalioa 
CEF-N.N-Bil(2-c:yaDaetbyl) formamide AW-Acid wubed 

Reteatloll n- Ia Mlntel for Selected H,.._.._ Uader tbe Coadltt.s for tbe 
DetenaiutloD of .__ Ill HeuDII 
CoiUIIID No. 2 3 4 s 6 

Beazae 3.4 2.0 6.5 6.7 5.4 6. 1 
Tolueae 4.4 3.2 9.0 10.3 7.8 7.0 
Ethylbrmeae 5.4 5.2 1 1 .5 14.8 10.8 8.0 
p-m-Xyleaes 5.8 12.5 1 1 .4 8.5 
o-XyleDe 7.5 6.8 17.0 16. 1  14.5 10.0 
11-UIIdec:ue 3.0 2.8 3.5 
11-Doclec- 12.8 8.5 6.5 

6 

TCEPE 
100 
31 

0.01(.254) 

Capillary 

noae 
275 
250 
95 
Nz 

3 
Fl 
1 
0.8 
100 - I 
El 

7 

6.7 
10.3 
14.8 

7 

DEGS 
12 
3.7 

1/8 
20 
ClroaiCIIoltJ p 
80-100 
AW Sil 
260 
240 
65 
He 

52 
Fl 
1 
s 

Tri 

Copyright © National Academy of Sciences. All rights reserved.

Food Chemicals Codex:  Second Supplement to the Third Edition
http://www.nap.edu/catalog.php?record_id=19246

http://www.nap.edu/catalog.php?record_id=19246


Caromatopaplay, pqe 47 1 
FCC I I I •IECOND S U P P L E M E NT I Gewra/ TGIS tllld AppG1atlu I 13 

mixture, W, is the wipt of illtemal staDdard ldded to the 
nfereace mixture, A, is the ... UDder tbe peak COITeiPCJ""ma 

1J11at the fol1owiDa at the ead of the leCiioa for � 
AIIGIJsU. pqe 476, immediately precediq B,.,._P,..,,. LltJuitl 
O.I'OIIIIIItlplfJ, ill the IICtioD oa GGS �.F 

CALCVLADON OF IUESPONSE FACI'ORS 

ANti Nt�mt��U.titlll or ExiMttll Slatltml Wbea tile .- of 
a rapoaae f8ctor (R) is ltipalated, proceed u roDowl: Ulilll a 
nfennce mixture coataiaiq thole eomp oundl likely to be 
found in the sample to be aaalyDd in propcll1ioal • clole as 
poaa"bbe to tbole apecaed, obtain • cbloalatopam UDder 
opentiaa CCIIIditioas identical witb thole Uled fOI' the laiiiJIIe. 
ldeaiJy, the sample aad llaDdud sbould be c:bromll:opapbe 
oae after the otber. For dais refereace mimlre: 

P, - (W'/% W,) X 100, 
in wbic:h P., is tbe weiPt penllllt of C\'llpoaeat L W is tbe 
wapt of that component ill tbe nfereace mixture, ad 

1% Jfj is 
tile 111m of the ... of aD CCllllpoDelda ill tbe refereace 
mixture. 

Cak:ulare the area paaDt of COIDpCIIIellt (P J by tbe fonDala: 

PA - (.4�) X 100, 

ill wbic:h A1 is tile - UDder tile peak C01R1J1 twfina to 
COIDpODeDt i ad LC1 is the 111m of the areas UDder all peaks. 
Tbe rapoaae r.ct« for CX1IIIpOMDt (R) is d.. foaad by the 

equatioa: 
R, - P,,PA - (W/�) X (U;% W,). 

OfteD, the � of CiltlmjJ IIDeldl in • aDture 
aaalyzed by GC an exprUied reladw to oae compoaeat 
abady pnseat in the mixtun; fOI' aemple, to the aJDOUDt of 
palmitic acid in a mixture of fatty acids. 01' c1ntra1e ill a 
mixture of uccbarides. Ill aacb a Cllle a relatM rt1p0111e factor 
(R') is deiDecl u  R/R, in wbicb R1is the 1apc1111e factor of oae 
COIIIpODeDt ad R, is the .....,... factor of tbe ref'enace 
compooeot. R', wiD obYioally be 1.0. TileD the coaceatlaliaa (ill 
wapt perceat) of each c:Galpoaeat of .  mixture relative to the 
ref'ereace CCIIDpOUIId (P) is pwa by the formula: 

P1 - (R'1 X �� X 100)/I(R'. X �J, 
ill wbicb R'1 is tbe relative rt1p0111e factor for component I llld 
A1 is tile corresp.wlbta peak area; tile deaCJoninator Jiws dais 
prodact mmmed ower aD compoaeat1 ill the mixture. Tbil 
equatioa applies wbetber rt1p0111e &don (R) 01' relatift 
rtlpOIIIe &don (R') an used, bat aD components of tbe 
mixture mast elute &om the columa ad be detected. 

l11tmull Srtlllllturl POl' a aefeaeace mixture coataiaiq a 
weiabt proponioD of intemal ltaildard ( W, ) appl\,.im•tely 
equal to tbat of the component or CICIIIlpOUDds to be quaatitared. 
tile relatiw respome facton (R') are calcalatecl from the 

equatioa: 

ill wbicb Jfj is the weiaht of compoaeat I in the refereace 

to component I. aact A,is the .,. UDder the peak conespoodma 
to the illtemal ltaDdard. 

POl' the sample, an appropriate wejpt of illtemal ltalldard 
(W J is weiped illto an amoant of sample (W .> llld the 
mimlre is c:bromatoiraPbed. CalcuJate the weiPt perceDt (P) 
of component i llliac tbe foramla: 

P1 • ((.4; X R'1 X W'J/{.411 X W.,)J X 100, 

in wbicb A1 is tile .,. UDder the peak COJ'i'f.IIIOi¥'1 to 
COIIlpoaellt i. R'1 is the relatiw respoase factor for compoaeaat i. 
A11 is the area UDder the peak corr...,onctina to the interaal 
standard. W11 is tbe weiPt of intemal ltandard. llld w. is the 
weiaht of sample. Oaly compoaeats of illtenst need be 
cak:ulated, aad it is not aec:aury that all components elute 
from tbe colUIIIIL 

Colon, F D a  C 

m.n tbe followiaa DeW tellS to precede tbe tat for 1,4-
DitJa• Limit Tar. pqe 477: 

aotOMIUM 

• « .. 
SltllllltmJ Cluomlum Solutiorl (1,000 ma/kl) Transfer 2.829 1 

of "K.zCr20,. accurately weiPed (Nalioaal Bureau of Staildards 
No. 136) to a I·L volumetric flask; dillolw in aad dilute to 
volame witb water. 

StadtmJ Colanmt Solutitlrl Trausfer 62.5 1 of coknat 
pmioully sbowD to be free of c:bramium to a I·L vom.uic 
Iaiit; dislolve ill ad dilute to volume witb water. 

Awaatw Ute any suitable atomic ablorpcioa spcctrop• 
tometer equipped with a fast rapoaae recorder aad capable of 
mnaariq the nctiatioa ablorbed at 357.9 DID. 

._ • Pa 1w1 Wawleqtb settin&: 357.9 DID; optical 
..-= 5; lamp c:amlllt: 8 ma; lamp voltqe: 500 v; fUel: 
byclropa, Ollidaat: air; recorder: I mv witb a scale apulioa of 
5 or 10. Altematively, follow the iDitructioas aupplied witb the 
ialtrumeat. 

......._., Set tbe iastaUJDeDt at the optimum coactitioas for 
llleiiUriDa chromium • direc:ted by the IIWlufacturer's ialtruc· 
tioas. Prepare a series of seveo staDdard c:bromium solutioas 
coatainiaa Cr at approxim•tely 5, 10, 15, 20, 40, 50 llld 60 
ma/ka by appropriate dilutioas of tbe S1111Uillrd Clrromi11m 
SolutiDII illto IO().ml volumetric flasks; add 80 ml of the 
SltlruJtud Ollorut SolutiDII IIId dilute each 8ask to volume with 
water. 

Transfer S 1 of the coloraDt to be analyzed to a IO().ml 
volumetric last; ctiaolw in llld dilute to volume with water. 
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Prepare a calibntion curve usiq the leries of staDdards aDd 
determine the chromium content cl the colorant samples usiq 
the curve. 

ETHER EXTRACI'S 

Caution: Isopropyl ether forms explosive peroxides. To 
assure the absence of peroxides the followina test should be 
carriecl out: Prepare a colorlea solution of ferrous thiocya­
nate by mixina equal volumes of 0. 1 N ferrous sulfate aDd 0. 1 
N ammonium thiocyaDate. Carefully disclwJe any red 
coloration due to ferric iODS with titanous chloride. To 50 ml 
of the solution add 10 ml cl ether and shake viaorously for 2· 
3 min. A red color iadicates the presence of peroxides. If 
rectistillation is necessary, the usual prec:autioas agaiast 
peroxide detonation should be oblerved. Immediately before 
use, the ether should be pused throu&h a 30-c:m column of 
chromatography grade aluminum oxide iD order to remove 
peroxides and inhibitors. 

Condenser 40cm L - ·� 

t > 40120 G....., G,.. Joinoo 

r 
40 cm 
L .  -� ·>-- , l Solution t 24/40 Ground Gllss Jo•nts 
S em -I �250mL Round 

200 m l  Isopropyl • !"! � 
Bottom Flesk Ether .-� Copper Coil 

�Heeting Mlntle 
FIGURE 37 Upward DisJRcemeat Type Liquid-Liquid Estrac:lor 
with SiDtend Glaa Dll'uler. 

A..,uatlll Use an upward diaplacement type liquid-liquid 
extnctor, u shown iD rapre 37, with a sintered aiass cWruser 
and a workiag capacity of 200 ml. Suspend a piece of briabt 
copper wire tluouP the conclealer and place a llllall coil c1 
copper wire (about 0.5 a> iD the cliiUllation tlask. 

Tl'llllfer s a  tithe colorant to a beaker and diaolve in ISO ml tl 
water. Add 2 m1 of 2.5 N NaOH solution and trllllfer the 
solutioa to the extr1etor; dilute to appoximately 200 ml with 
water. Add 200 ml t:A ether to the distillation flask and atnct 
for- 2 h with a rdux rate of about 15 ml/min. Set the atrac1ec1 
colorant solution aside. Tl'llllfer the ether extract to a sepmato­
ry f1mDel and 'ftsh with two 25-ml portions of 0.1 N NaOH 
followed by two 25-ml portioas of water. lleduce the volume of 
the ether extract to about 5 ml by distillation (iD portioas) from 
a tared 8ask contaiaiq a small piece of clean copper coil 

To the atncted colorant solution set aside in the alkaline ether 
extnct procedure above, add 5 ml of 3 N HCl; mix and atract 
with ether as directed above. Wash the ether extract with two 
25-ml por-tioas cl OJ N HO and water. Transfer the wubed 
ether in portioas to the tlaak mntainina the evaporated alkaliDe 
extract and carefully remove all the ether by diltillatioa Dry 
the residue in an ovea at as- for 20 min. Thea allow the 8ask to 
cool iD a clesicc:ator for 30 min and weiah· :Repeat dryiq and 
cooling until a coastant weiJht is obtained. The increase in 
weiaht of the tared tlaak, expreaed u a pen:acqe of the 
sample weiJht, is the combined ether ext:r11c:t. 

LEUCO BASE 

Cupric ClrltriM SolllliiNI Tl'llllfer 10.0 1 cl Cuaz·1Hz0 to 
a 1-L volumetric lilt; dillolve in and dilute to volume with 
dimcthylformamide (DMF). 

Siunple Solution Prepare u dinlctecl iD the iDdividual 
IDOIIOp'aPh. 

Proclan Solution 0): Pipet 50 ml of DMF into a 250-ml 
volumetric tlaak, cover and place in the clark. Solutioa (2): Pipet 
10 ml o( the sample solution mto a 250-ml volumetric 8ask, add 
50 ml of DMF, and place in the clark. Solutioa. (3): Pipet 50 ml 
of Cupric ClrltriM Solution mto a 250-ml volumeuic luk; 
pndy bubble air throuah the solution for oae-half bour. 
Solutions (4)a and (4)b: Pipet 10 ml cl the sample so1utioa iDro 
each of two 250-ml volumetric flub, add 50 ml Cllfl'lc 
Chlorille Solution to ach. and bubble air aently throuP the 
solutions for 30 min. Dilute all the solutions nearly to volume 
with water, � for S-10 min, bat DO lonpr, in a water bath 
cooled with tap water, and then dilute to volume. Record the 
spectrum for each solutioa between 500 DID and 700 DID usina 
an absorbance ranp of 0-1 and a 1-cm JMitbleqth cell; record all 
spectra on the same spectrOp'aiD. 
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MDCIJRY 
C.rw No. Sturtpk c.u b/1,..,.,. c.u 
I (I) (I) 
u (I) (2) 
m (3) (3) 
IVa (3) (4)a 
IVb (3) (4)b 

'KP Leuco Bile • [UY - Ill) - (II - 1)] X 2500 
a x W x r  

in which the Romaa Dmaerala 1-IY repnseDt the ablarbuace 
radiq for tbe curve of the same Roatu llUIDa'al (above) at 
the WPeleqtb metimam; t1 is the ablorptivity (for' P D &: C 
GreeD No. 3, t1 • 0.156 at 625 DID; for P D &: C Blue No. I, a 
• 0.164 at 630 DID), W is tbe weiabt of the umple in .. ad r 
is the ratio of tbe molecular weiahla tA coloaDt aad leuco 
bate (for P D &: C GneD No. 3, r • 0.9712; for P D &: C Blue 
No. I, , - 0.9706). 

Cot 

lei 

G M 

FIOUU 31 (a) S. ' tio: Diltpaa el Appant1ll ror l'tialawctric 
W..:., Vapar M � 

A. Tallk ollliaallll 

B. TMH�ap ....... replaror 
C. Low-pi_,. ......_ 
D. Flowmeter 
£. � tllbe 
F. � ......_ 

G. DeJa,drile trap 
H. Alcariee trap 
L AlmDiaam oDie trap 
J. Nen:ary ¥apar .... 
K. Aitell8ltGr 
L 1lecanler 

(b) Qalrtz a..a.dDa Tube wida llaat aad Capper Oxide Padliaa; (c) 
W nwk o.p.. C'JI Tmp Uted to CoataiD A1cariee. DebJdrile, aad 
A ........ ODie. 

AN-- Tbe appuatul used for � direct  lllicrodetermin­
tioa tA mercury is sbown in Ftpre 38. It coa8sts of a quanz 
combustioa tube desiped to bold a porceJaiD combastioo boat 
(60 X 10 X 8 mm) aad a small piece of copper oDie wire. Tbe 
combustioa tube is placed iD a � duty biDpd combustioa 
tube faraace (LiDdberJ Type 10'1', or equMlect) aad CODDeCted 
by damped ball joiala at oae end to a source of DitiOpD aad at 
tbe otber to a series of three traps. Tbe trap1 aR CODIUUCted tA 
a linear array of 18-mm X 2-mm Pyra tubes CODDeCted by 
clamped ball joiala aad atelld from tbe CODDeCtioa at tile 
combustioa tube. Trap I c:oatajns aabydroua calcium IU1fate 
pKked betweea quartZ-wool plup. trap u c:oatajm. Alcarite 
pKked betweea cotta� p1up. aad trap m c:oatajns alumiaum 
oxide pKked betweea cottoD plup. Tbe DitropD low (orca tbe 
JDei'CUI)' tbrauah the cambultioa tube, tbe three traps, aad a 
sectioa tA Typ tube to a mercury vapor meter (Beck!DU! 
model lt-23, or eqaivaleDt). Tbe mercury released from a 
ample duriDa combultiaa is quantitated by compariaa tbe 
recorder nlpOMe with tbat pvm by a leriel of maauy 
ltaadarda. 

•• 1 .. ... _., lilt 
.A,.,_, CottcJft 
.Ahunillum CbdtU. ������ 
�����,,rotu Olldum s.q. (Debydrite. or equivaleDt) 
...,_ Ptltb (I X 0.5 X I em) prebeated at 800" for oae h 
Alauit-. 20.30 mesh 
CtJpp.r ODI� Wlrw prebeated at 850" for two b 
Nl,..,.. pariled p'llde 
(lllllnz Wool 
Sodium 01,.,.,_ aabydroas, IDe puular 
Sllllllllml Sohltion TI'Uifer appro•imately L35 1 of reapot 

srade IDiftm'OUI c:bloride, accarately weilbed. to a 1-L �u­
melric lalk. � iD aad dilute to volume with water. WileD 
dilated Jro.f'old the 10l11tioo c:oatajns 0.01 II& IIJ per foil. 
.............. PJebeat the ftamace to 650" aad ldjust the Ditropa 
low to 1 L per miD. 

Bltllllc �-1.1* Place a tquare piece of prebeatecl albeltol 
pld in the combultioD boat aad cover it with IOdium c:anaaate. 
Stop tbe DitropD low, dilcoDDect tbe ball-joiDt, quickly iDiert 
the boat iDto tbe combultioa tube with laqe forceps aod 
...,., aMCt tbe joiDt. Note the lime aad allow tbe boat to lit in 
the tube with 110 DitropD low for eucdy ODe miD, thea rettart 
tbe low of Ditropa. Men:ury elutes almolt jmmedjately with 
tbe niMieted DitropD flow; Dote tbe ncorder ...,.... Allow 
about 30 .  betweea I'UIIL 

Olllbrrlllorl DetermiDe tbe ncorder nlpOIIIe after tbe 
applicatioa to tbe lllbeltos pld of I, 2, aad 3 foil of the Sttllfllturl 
Solutloll diluted 100-f'old. 

Stlmpl� �,.,_ TI'Uifer 25 1D1 of colorallt, accarately 
weiPed, to tbe combultioa boat aDd cowr tbe umple 
completely with IOdium cubonale. Follow the procedure used 
for the bJaDk aoalysis above aad calculate the mercury CODteDt 
.... tbe ltaDdard curve. 

Tnp Pro'' 1 (1) Some colormtt (e.a .• Blue No. 1 aad Green 
No. 3) may pve a nlpOMe that is 1ymmetrically cfiuinriJar to 
tbe Ita pak. If IUCb a rapoate "carries over'• to the DUt 
umple. tbeD the alumiDum oxide trap may oeecl to be chaopd, 
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(2) If the recorder response is of inadequate sensitivity (peak 
height induced by 0.01 p.g less than 0.5 em) then the traps are 
packed too tightly. Remove or redistribute packina first in the 
aluminum oxide trap, then try the other traps. (3) The traps will 
need cbanainl periodically as indicated by a cban1e in the 
physical appearance of the trap material or by chart responses 
of difl'erent retention times or difl'erent symmetry from that of 
mercury standards. 

SODIUM CHLORIDE 

Dissolve approximately 2 g of colorant, accurately weighed, in 
100 ml of water aDd add 10 1 of activated carbon that is free of 
chloride and sulfate. Boil 1ent1y for 2-3 miD. Cool to room 
temperature, add 1 ml of 6 N nitric acid, aDd stir. Dilute to 
volume with water in a 200-ml volumetric ftuk, and then filter 
throup dry paper. Repeat the treatment with 2-1 portions of 
carbon until no color is adsorbed onto filter paper dipped into 
the filtrate. 

Transfer SO m1 of filtrate to a 250-ml flask. Add 2 m1 of 6 N 
nitric acid, S ml of nitrobenzene, and 10 m1 of standardized 0. 1 
N silver nitrate solution. Shake the flask until the silver chloride 
coagulates. Prepare a saturated solution of ferric ammonium 
sulfate and add just enoup coacentrated nitric acid to 
discharJe the red color; add 1 ml of this solution to the 250-ml 
flask to serve as the indicator. Titrate with 0.1 N ammonium 
thiocyanate solution that bas been standardized against the 
silver nitrate solution until the color persists after sbakinl for I 
min. Calculate the weight percent of the sodium chloride (P) by 
the formula: 

P = [(V X N!W] X 22.79; 

in which V is  the net volume of silver nitrate solution required, 
in ml; N is the normality of the silver nitrate solution; and W is 
the weight of the l&lllple, in I· Tbe factor 22.79 incorporates a 
total volume of 195 ml, because 10 1 of activated carbon occupies 
5 ml. 

SODIUM SULFATE 

Place 25 m1 of the decolorized filtrate obtained from the 
Sodium Chloride test above in a 125-ml Erlenmeyer lluk, aDd 
add 1 drop of a 0.5" phenolphthalein solution in � ethanol. 
Add 0.05 N sodium bydrcWde dropwile until the solation is 
iDdicated to be alkaline with pH paper, and thea add 0.002 N 
hydrochloric acid until the iDdicator is decolorized. Add 25 ml 
of ethanol and about 0.2 1 of tctrahydroquinone sulfate 
iDdicator. Titrate with 0.03 N bU'ium chloride solution to a nd 
ead poinL Make a blank determination. 

Cak:ulate the weiabt perceat (P) of sodium sufate by the 
formula: 

P = [(V - B) X N/W) X 55.4, 
in which V is the volume of bU'ium chloride solution requind 
to titrate the l&lllple, in ml; B is the volume of barium chloride 
solution required for the blank, in ml, N is the normality of the 
barium chloride solution; and W is the sample weight, in g. The 
factor 55.4 incorporates a total volume of 19S ml, because 10 1 of 
activated carbon occupies S ml. 

TOTAL COLOR 

Method I (Spectnpilotometrc) 
Pipet 10.0 ml of the dissolved colorant into a 250-ml Erlenmeyer 
ftask containing 90 ml of 0.04 N ammonium acetate; mix well 
Determine the net absorbance of the solution relative to water 
at the wavelenath maximum given for each color. Calculate the 
percenta1e of colorant present using the followina formula. 
which presumes a 1-cm pathlenath cell: 

% total color = (A X 100)/(a X W), 

in which A is the absorbance, a is the absorptivity, and W is the 
weight of the sample, in I· 

Method n mtratioa w1t1a Titlllli11111 Olloride> 
App!ll'atul The apparatus for determillina total color by 
titration with TiC13 is shown in Figure 39. It CODiists of a 

A 

n c13 f 
Solution 

FIGURE 39 T'ttuous Chloride T'ttratioD Appuat111. 

c 
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storqe bottle (A) cl 0. 1  N na, titraat m•intaiaed UDder 
bydrapa JIIOduad by a Kipp paeraror; an ErleDmeyer flask 
(B) ill wbicb the reiCtioD takes pace equipped with a source of 
C02 or N2 to maiDtaiD an iDert atmclpllere; a llirrer; and the tip 
tithe buret (C). 

7iluium C1UoritU Solulloft (0. 1 N) Tralllf'er to a storqe 
bottle 73 ml oC COIDIDeft:ial1y prepared 20'5 TaO, solutioD aad 
c:arefblly ldd 82 ml tl CODCeDtnted HCJ per L of IDII IOiutioa. 
Mill well aad bubble C02 or N2 tbrouP the solatiaa for 1 b. 
Before ltaDdlrcliziq, IDiiDtaiD tbe solution UDder a bydrofla 
atmosphere for at least 16 b llliq a Kipp paeratar. 

Potrusium Dit:luomote (0.1 N, primlry ltaadard) Tralllf'er 
4.9032 1 cl 'K,Cr20, (Natioaal &ur.u oC Staaduda No. 136) to 
a 1-L Y01umetric II*; dillolve ill aad dilute to volume with 
water • 

.4mmonium 771� (�) Traalfer D» 1 of Nif.SCN  
(ACS certified) to a 1-L �lumetric flask; clillohe ill about 600 
ml olwater, warmiq if...-.ry; and dilate to wolume. 

F� .4mlfl0ftillm Sulft* Pe{NJIJPO� · �o. ACS 
certiled. 

Sodhlm Bitllmllte 

...... ...._ el tlle � Qlariiii Sol,._ Draia any 
lhiiMiina Tta, from tile feed liDel and baret and rdll with hlb 
solutiaa. Add 3.0 1 of ferroua •m""!'!liUJD sulfate to a wide­
mouth ErlemDeJer .. followed by 200 ml ci Wdlr, 25 ml cl 
509fl �40 25 ml of 0.1 N K.,Cr20, (by pipet). aDd 2 or 3 
boi1iq c:bipl. Boil tbe IOhatioa vi10J0U11Y Oil a bot plate for 30 1 
to remove diaolved air; thea quickly triDifer the 8Bk to tbe 
titratioa. apparatus, leCURly caaaect the stopper --bly. aad 
IWt tbe C02 low aad stirnr • ._ C02 over the solutioa for 1 
miD before tqinninl the titraliOil. 

Add tbe TIO, IOiatiOil at a r.t lfeldy drip to wi111iD I m1 cl 
the •tin4fed ead paiDt (about 20 1111). bdace the �  low, 
ftlllCM tbe solid .... rod &om the stopper .-lily, pipet 10 
ml oC tlnllllllfliJun � (509fl) iDto tile .... a-t tbe 
llaa rod, aad iDcnae the C02 low. Continue tiUaliaa slowly 
11Dti1 tbe eadpaiat, a color cbaqe from blowa-red to tipt 
peea. is obla ved. Perform a bJak defermineticm llliDa tbe 
- napala and quaDtitiel. and calculate the DOIIIIality (N) 
of the Tta, IOiatiOil Oil the buis oC three tilratiOils by tbe 
formula: 

N .. (J', X N,I'Y, - J'J, 
ill wbicb Y,il the 'VOlume, ill ml, ci'K,Cr20,101ati01l uecl; N,is 
the DOIIIIAlity otthe 'KzCr20, 10lutiaa; Y,is the volume, ill mi. oC 
TtO,aolutiOD uecl; and Y•is tbe Y01ume, ill mi. ciTIC13 Uled ill 
the blaDk titratiaD. 

Pra � 1 laN  Trusfer the quantity of coloraat pniCribed ill the 
iDdividua1 IDOilOp'Apb to a 500-ml wide-mouth Erleameyer 
8Bk and ldd 21·22 1 oC IOdium bitartrate (IOdium citrate for 
Y eUow No. 6), 275 m1 water, aad two or three boiliq c:bipl. 
Boil the solutiaa vipJrously on a bot plate for 30 1 to remove 

diaolved air; t1lea quietly tnasfer the flask to the titralion 
apparatus, leCIR1y CXIIIDeCl the stopper ........ y. and IWt tbe 
�low and stirnr • ._ C02 over the IOlutioa for 1 miD before 
�inniq the titratiOil. 

Tlllale the umple until the color tiPteDS, wait 20 s. aad t1lea 
CODtillue the 'Ciditiaa with about 2 1 betweea drapl. WbeD the 
color is a1mo1t camplecely bwcbed wait 20 s. tbeD coatillue the 
tdditiaa with 5 1 between dropl. A c:amplete color cbaqe 
indicetet the ead poiDL Perform a blank determiaatiOil llliDa 
tile - ,...... aad quaatilies, and calcvllte the total color 
(T) ill percaat, Oil the buis cl three titratioas by the formula: 

T - [(Y, - YJI(W X F,)] X 100 X N. 

ill which Y, is the volume cl titraat used; Y• is the �lume cl 
titraat required to )IIOduce the eadpoiat ill a b1aDk; N is the 
aormality of the titnDt; W is  tbe sample weilbt. ill 1: and F,il a 
fildGr derived &am the stoicbiometry of the reliCtion c:bancter· 
istics cl acb colonllt and is pven ill the individual JDOIIOimPb. 

Ml6ld m (GiatiMtrlc) 
Traasfer approximately 0.5 1 cl colonnt, accurately 'ftiPed, 
to a 400-ml beaker; ldd 100 ml of water and then beat to 
'boiliq. Add 25 ml cl dilute HCJ (1 in 50) IDd brina to a boil. 
WISh down the sides cl the beaker with water aad then cover 
aad bep 011 a steam bath for several boun or ovemiPL Cool to 
room temperature and thea quantitatively ti'UIIfer the precipi­
tate to a tared Gooch ctUCI"ble with dilute HCJ (1 in 100). Wash 
the precipitate with two 15-ml portions cl water Uld then dry 
the crucible for 3 b at 1 3s-. Cool ill . desiccator aad weiP­
Ctk:alate the total color (P), ill wapt perc�Dt, by the fonaula: 

P - ((W, X F)!W,) X 100, 
ill wbicb W, is tbe weiPt cl the precipitate. ill 1: F is the 
pavimltric coawnioa fa:tor liven in the iadividual � 
papb; and W,is the OJiliaal sample wapt, ill .. 

'lJNCOMBINED INTERMEDIATES AND PRODUCI'S 
OF SIDE REACDONS 

Mllllod I 

s-pie Sehdle Tralllf'er appiOllimately 2 1 cl colonat to a 
10Q.ml volumetric flask; dillolw ill aad dilute to volume with 
water. 

Awaatw PIICk a 2.5- X 45-c:m llaa columD with approxi· 
mately 20 1 oC cellulaee (Wbatman CF·l l  pade or the 
equivaleDt) that bas been slurried ill the eluaot aad from which 
the &a. baw been NIIIOVed by decaatatioD. Equilibrate the 
column tborouP1Y with tbe eluaot, 3S� ammonium sulfate. 
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Procedare Pipet 5 m1 of Sampl• Solution into a beaker 
coataining 5 1 of cellulose that has been slurried in eluant and 
from which the fines have been removed by clecaDtatioD. Stir the 
mixture thoroughly, add 10 1 of ammoaium sulfate aDd stir 
until uniformly mixed. Mix the slurry with 15 ml of eluant aDd 
apply to the colUJDD. Allow the fluid to eater the column and 
thea wash the beaker with eluant until the sample is quantita­
tively transferred. Elute the column witb approximately 500 m1 
of 35951 ammonium sulfate aDd coUect a total of eipt 60-ml 
fnctioaa: Divide each collected fiw:tioa in half aDd add 0.5 m1 
of NH.OH to one half aDd 0.5 ml of HO to the otber. 

C.lnolation After ideotifyina each intermediate aDd side 
product by comparing spectra of the fractioas with COIDJIIerCial 
staDdards c:alculate the coaceatration (C) of each Uliq the 
formula: 

C =- .4/(a X b), 

in which .4 is the absorbace at the waveleqth of maximal 
absorption; b is the cell pathlength. in em; and a is the 
absorptivity pven in the individual iJlOIIOIBPh. 

Metllod 0 

Awarlltai Use a suitable biJh-performance liquid chromatoa­
raphy system (see paae 476) equipped with a dual waveJenatb 
detector system such that the efftuent can be monitored serially 
at 2S4 am and 325-385 am (wide band pus). Use a 1-m X 2. 1-
mm (id) column packed with a strona anion-exchanae resin 
(Dupont No. 8309S040S, or the equivalent). 

O...atbi& COIIdltioal The operating conditions required may 
vary depending on the system used. The followin1 conditions 
have been shown to pvc suitable results for F D & C Red No. 
40, F D & C Yellow No. 5, aDd F D & C Yellow No. 6. 

F D cl C R.J No. 40 
Primary eluant 0.01 M aqueous N�.o,. 
Secolldary eluant 0.20 M Naao. in aqueous 0.01 M 

N�.o,. 
Sample size 20 ,U of a 0.25951 solution. 
Flow rate 0.60 ml/min. 
Gradient Linear, in two phases: 0-18951 in 40 min, 18-62951 in 

8 min more, then hold for 1 8  min more at 62951. 
Temperature Sff'. 
Pressure 1,000 pii. 
Order of elution (1) CraidioesuJfoaic acid (CSA), 

(2) UDJmown, (3) Schader's salt (SS). (4) UDkDown, 
(S) 4,4'-ctiuoemjnohit(S-methoxy-2-methylbenzeoesulfoaie 
acid) (DMMA), (6) unkDowD. (7) P D & C Red No. 40, (8) 
6,6' -oxybil(l-aaphtbalenesulfoiUc acid) (DONS). 

F D cl C Y•llow No. 5 
Primary eluant 0.01 M aqueous N�.o,. 
Sec:ondary eluant 0. 10 M Naao. in aqueous 0.01 M N�­

s.o,. 
Sample size 50 ,U of a 0. 15951 solution, prepared within 13  

min of injection. 
Flow rate 1 .00 ml/min. 
Gradient Exponential at 4951/min: 0.95951. 
Temperature Sff'. 
Pressure 1,000 pii. 

Order of elution (I)  Phenylhydrazine-p-su)foaic acid 
(PHSA), (2) sulfanilic acid (SA). (3) 1-(4-&ulfophenyl)-�yl­
carbo'Iy-S-hydroxypyrazolone (PY-T), (4) 1-(4-&ulfophenyl)-3-
carbo'Iy-S-hydro'Iypyrazolone (EEPT), (5) 4,4'-(diaroenrino)­
dibenzenesulfoaic acid (DAADBSA). 

F D cl C Y•llow No. 6 
Primary eluant 0.01 M aqueous N�.o,. 
Secondary eluant 0.20 M Naao. in aqueous 0.01 M 

N�.o,. 
Sample size 5 ,U of a 1951 solution. 
Flow rate 0.50 ml/min. 
Gradient Linear in four phases: 0-1 1 951 in 10 min; hold 25 

min; 1 1-38951 in 10 min; 38-42% in 10 min; 42-98951 in 20 min; 
hold 20 min.  

Temperature Sff. 
Pressure 1 ,000 pii. 
Order of elution (I)  Sulfanilic acid (SA), (2) Schader's salt 

(SS), (3) 4,4'-(di•?Oimino)-dibeazeaesulfonic acid (DAADB­
SA), (4) R-salt dye, (5) F D .t C Yellow No. 6, (6) 6,6'­
oxybis(2-naphthalenesulfonic acid) (DONS). 

Stuard Sohttialll 
F D c1 C R.d No. 40 Prepare a solution containinJ 0.25 1 

colorant, 0.5 Jill CSA, 0. 75 ma SS, 0.25 1111 DMMA, aDd 1 .2S 
m1 DONS in a 100-ml volumetric flask. Dissolve in, aDd dilute 
to volume with 0. 1 M N�.o,. 

F D cl C Yellow No. 5 Prepare a solution contaiJUD& 0. 1 5  1 
colorant aDd 0.3 ma each of PHSA, SA, PY-T, EEPT, and 
DAADBSA in a 100-ml volumetric fluk. Dissolft in aDd dilute 
to volume with 0. 1 M N�.o,. 

F D cl C Yellow No. 6 Prepare a IOlution coataiJUD& 0.2S 1 
colorant, O.S 1D1 SA, 0. 75 ma SS. 0.25 Jill DAADBSA, and 
1.25 ma DONS in a 100-ml volumetric flask. Dissolft in and 
dilute to volume with 0. 1 M N&Jl.O,. 

Test Solatioal Prepare at least four test solutions, each 
containing the colorant, and one impurity, accurately weighed. 
dissolved in 0. 1 M N�.o,. and diluted to volume in a 100-ml 
volumetric flask. The IOlutioas should CDCOIIlpiSI the ranae of 
concentraticms, evenly apeced, pvea below for each COIIItitueat: 

P D & C Red No. 40 (250 ma): CSA (0.�.5 ma); SS (O.OS-
0. 75 mg); DONS (O.S-2.5 m&); DMMA (0.025-0.25 IDI). Inject 
20 ,U of each solution. 

F D & C Yellow No. 5 (150 m,): SA (7.5-300 JA.g); PY-T (7.S-
300 1'1): EEPT (7.5-300 JA.g}; DAADBSA (7.5-300 1'1). Inject 
50 ,U of each solution. 

F D & C Yellow No. 6 (250 1111): SA (0.�.5 mg); SS (O.OS-
0. 75 1111); DONS (O.S-2.5 mg); DAADBSA (0.05-0.25 ma). 
Inject 20 ,u of each solution. 

s,... s.atUDit)' 

RaolutitHI Elute the column with the gradient specified 
under O}»Witillg CtNulitiolu until a smooth bueliae is obcaiDed. 
Inject an aliquot of the Sllllfllllnl Solutiol&. The raolution of the 
eluted componeata matches or aceeds that shown for the 
c:orrespoodiaa colorant (see FJ�URS 40, 41 and 42). After 
determiniDa that the column will Jive the required resolution 
aDow it to rest two weeks before use. 

01/ibWition Inject the design•ted volume of each Tat 
Solution onto a conditioned column and prepare a ltaDdard 
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FIGURE 42 FD A  C Yellow No. 6 Top Tnce: EluaDt Moairond at 
254 am; Batt.t Tr.ce: EluaDt Moaitond at 375-315 11111. 

curve couesponctiDa to acb muactec1 iDtermediate and side 
ractioa product. DetamiDe the - (d) for acb peak from tbe 
intepator if a automated Q1te1D is used or by m1111iplyiq tbe 
peak beiaht by tbe width at oae-balf' tbe beiJbt. Tbe peak beiabt 
aloae may be used t'or EEPT, PY • T, aad DAADBSA. C.lculate 
tbe conceDtration (C) ol acb iDtermediate or side product 
.... tbe formula: 

.4, - me, + b. 
iD which A1 is the ua tA its corresporiCtina cbromatop'apbic 
pat. Calculate tbe slope (m) ad iDtercept (b) llliDa tbe 

13  foJJowiDa liaear repeaioD formula: 

4 
2 

_ _  .,+-y 

9 
5 " , ,  I I I 
.II ... .,.... _ _ _  J -

____ _ _, .. _ .... ,., 7 

0 5 10 1 5  20 
TI ME (min) 

25 30 

FIGUitE 41 PD A C Yellow No. 5 Top T..e: EluaDt Moaitond at 
254 am;  ltoaaD Tnce: E1uat MallitaNd at 375-315 11111. 

m •  NI. C1A 1 - I. C1I.A 1 
2 2 • 

NI.A 1 - ( '%A 1) 

b • [1'] 1 - m [t1, ; 
in which Cad I are tbe calculated averqes tA tbe c:oaceDtra· 
lioas ad peak areas, respectively, used to COIIItniCt the 
staadarcl curve for oae iDtennediate or side ractioD product. 
Calculate tbe correlatioa coelic:iat (r) from tbe followiaa 
formula: 

Elich time the system is cah'brated 8dd tbe new clara to that 
ICCUIDuJated from previous aalyses. The correlation codicient 
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must be between 0.9S and 1 .00 for uy sinpe experiment or 
from accumulated data. 

Rec:alibrate the system 8fter every ten determinations or two 
days; whichever oc:curs first. 

Salple Pnpuatloa Prepare u directed in the individual 
IDODOpaph. 

Proced1U'e IJgect the volume or Stlmpk Pt.paration u desia­
aated in the monoaraph onto the column. Determine the 
concentration of intermediates and side reaction products from 
the peak areas usina the slope (m) ud intercept (b) calculated 
UDder CalibNliml by the equation: 

A, == mC, + b, 
in which C, is the concentration of the unknown in the Stlmple 
Pt.paration and A,its correspoodina peak area. 

VOLATILE MAlTER 

Transfer l .S-l.S a of c:olorutt, accurately weiped, to a tared 
crucible. Heat in a vacuum oven at us- for 12-IS  h. Lower the 
pressure in the oven to minus 12S mm Ha ud continue beatina 
for an additioDal two b. Cover the crucible, and allow to cool in 
a desiccator. R.eweiah the crucible when cool. Tbe lea of 
wapt is defined u the volatile matter. 

WATER-INSOLUBLE MATI'Eil 

Transfer about I 1 of colorut, accurat.ely wei&hed, to a 2SO-ml 
beaker and add 200 ml of boilina water; stir to facilitate 
dissolution of the color. 

Tare a Gooch crucible equipped with a atass fiber filter 
(lleeve AD&eJ, No. S270, or equivalent). Filter the solution with 
the aid of suction when it bu cooled to ambient temperature. 
R.iase the beaker tbne times pouriaa the rinse tbrouah the 
crucible. Wash the filter with water uatil the filtrate is colorless. 

Dry the crucible and filter in u oven at 13s- for at least 3 
b, cool them in a desiccator and reweiah to the nearest 0. 1 IDJ. 
Calculate the perceat water-insoluble matter (1) by: 

I - (WJW,J X 100, 

in which w. is the dit'ermc:e in crucible weiJht and W, is the 
sample weiaJlt. 

Extractable Orpaic Compounds (in 
Hydrochloric Acid) 

ExtncD1t1e Orpalc Oapwede ADalyte� are to be carried 
out by ps chromafoarapby employina Yapor Ptlrtitioning or 
So/�111 Ezmu:tion. depeDding upon the c:lwacteristics or the 
compcnmd beiDa determined. It is nec=s=ry, however, to use 

the Yapor Ptlrtitioning Metluxl for the determination of benzene 
and vinyl chloride. 
v.,_ Putltlolliaa Mediad This method is suitable for the 
determination or extractable orpnic compoUDds at O.OS-100 
mlfkl, but is most appropriate for orpnic c:ompouads with a 
vapor pressure pater than 10 mm Ha at 2s-. Use a ps 
chromatopapb equipped with a flame ionization detector aud a 
4-m X 2-mm (id) stainless steel column packed with IS� by 
weiaht methyl triftuoropropyl silicone (DCFS 126S, or QF·l,  or 
OV-210, or SP-2401) stationary phase on 801100 mesh Gas 
Cbrom R. or the equivalent. A newly packed column should be 
conditioned at 120" and 30 ml/min helium low for at least 2 b 
(preferably overniaht) before it is attached to the detector. Fer 
analysis the column is maintained isothermally at lOS"; the 
injection port and detector are maintained at 2SO'; the carrier 
ps flow rate is set at 1 1  mllmin; fuel ps flows should be 
optimized for the ps cbromatoarapb and detector in use. The 
experimental conditions may be cbanpd u neceaary for 
optimal resolution and sensitivity. Tbe sipal to noise ratio 
should be at least 10: 1 .  

Prepuatioa of Studlri Sollltioal Prepare a standard solu­
tion of the oqanic compounds to be quantitated in hydrochlo­
ric acid (known to be free of interfering impurities) at 
approximate coacentrations of S Jllll'kl, or within :!:: � of 
the concentrations in the samples to be analyzed. 

Place a stirrina bar in a 1-L volumetric flask equipped with a 
ground Jlus stopper and tare the combiDation. Fill the ftuk 
with reapDt.pade hydrocbloric acid so that no air space is 
present when the fluk is stoppered and determine the weipt of 
the byclrocbloric acid. Calculate the volume (Y) in ,.aJ ol each 
orp:nic componeat to be added &om the formula: 

V • (C X 'W)I(D X 1000}, 

in which C is the desired concentration in mglka. W is weiaJlt 
of the hydrochloric acid in I• and D is density or the orpnic: 
compcnmd in ma/,.U. and 1000 is a conversion factor with the 
units afka. Add the calculatecl amouat of each compooeat to 
the bydrocbloric acid with a syrinp (assure that the syrinae tip 
is under the solution surface); stopper the talk and stir the 
solution for at least 2 b usina a maperic stimr'. 
CaiDntlaa Treat the standard in the same way u delcribed 
for the sample UDder hot:«ltm (below). Determine a blank for 
each lot of rap��t-pade hydrochloric acid and calculate a 
response factor (R) by diviclina the CCDCCDtratioa (C) iD malkl 
for eacb compooalt by the peak .,. (A) for that compoDe:Dt 
(subtract any area obtained &om the blank sample): 

R • C/(..4 - area of blank). 

Gaseous compowlds pre�a�t special problems in tbe prepara­
tion of staDduds. Therefore, to determine response factors for 
pseous compoonck use the followina mctbocl. which wiD be 
referred to u the Mnllod of Multiple EJct1'11CtitHu. Dilute a 
sample of hydrochloric acid kDown to contain the pseous 
compound of interest with an equal volume of water. Draw 20 
ml of this solution into a SO-ml Jlus syrinp; thea draw 20 ml 
of air into the syrinae, cap with a rubber septum, ud place the 
syrinae on a shaker for S min. Withdraw 1 ml of the vapor 
throup the septum and inject it into the cbromatop-apb. Expel 
the vapor phase from the SO-ml syrinae, draw in another 20 ml 

Copyright © National Academy of Sciences. All rights reserved.

Food Chemicals Codex:  Second Supplement to the Third Edition
http://www.nap.edu/catalog.php?record_id=19246

http://www.nap.edu/catalog.php?record_id=19246


FCC J I I •IECOND S U P P L E M E N T  I Ga#Nl Tats tllld AppiiNIU I 81  

of air, repeat the atnctioa, aad inject aaother l·ml vapor 
l&1llple into the cbromaropaph. Carry out the atniCiiaa ad 
GC ....,_ on the same lllllple of acid a tolal of lix times. For 
each impurity plot the .... (.4J determiaed for atncDon II 
apiDit tbe di6reDce betweea .d. 8lld the .... determiaed for 
ataKtioa (11 + 1); that il. plot A. apialt lA. - A. + 1). The 
slope oftbil Jiae is the atmclioD dlcilacy (E) for that impurity 
into tbe air. 

11Qect into the c:broiMtopaph 1 m1 of a 0. 1� (by volume) 
ltaDdard ps ample of each impurity in air ad determiae the 
ablolute factor (F. ) in 1 per peak .,. (.4) by the followina 
formula: 

F. - (JI X 4.0816 X 10-1)1..4, 

in wbicb M is the molecular weiibt of the compound 
The CODCeDtratioa (C) in malkl of the component in the 

oriaiDaJ sample is c:aJculated by the formula: 

C - (.4 X F. X 1 .6949 X 10')/£ 

in wbicb .d is tbe peak area conespoodin1 to tbe compouad (a 
above), F. is the absolute factor, aad E is atraclioa elicieacy. 
Tbe r...- factor is tbeD calculated a: 

R - C/..4. 

Pra � 1 I e Dilute a 10-ml lllllple of bydJochloric IICid to be 
aaalyzed witb u equal wlame of water. Draw tbil IOiutioa 
into a 50-ml ..... syriDJe. Theil draw 20 m1 of air iDto the 
l)'riD&e, cap with a rubber 1eptUm. aad place the syriqe on a 
shaker for 5 mill. Draw 1 m1 of tbe vapor tluoulh the sephlm 
ad i1Qect it into the ps cbramatop'aph. Approldmate elutioa 
times io min for 10111e lpeCilc orpaic compouDds are u 
follows: 

......... ad Mlltylllle 1 .70 
Meday1 c:bloride 2.21 
V"myl c:bloricle 2.29 
1,1 , 1-T� 2.62 
Etbyl c:b1oric1e 2. 90 
V"my .... clalaride 3.20 
Medayleae clalaride 3.64 
ClllarabiD 4.49 
1,1-Dicblaloedlaae 4.53 
c:.rtlaa MlnCbloride 4.86 
1,1 , 1-TricJalanJetlula 5.50 
..... 6.00 
Tl'iclllanledlyl 6.22 
Edlyleae dicbloride 6.61 
Pmpyleae dicbloride 1.41 
Pen:blaroedlylllle 9.73 

AlterDate columas may be required to resolve 10111e combina· 
dons of COIIIpOGeldl. Metbyl chloride ud vinyl chloride are 
resolved by a 3.7-m X 3-mm (ld) 1qualue colUJDD at 4,. ud a 
helium low of 10 ml/min. Caloroform aad 1 , 1-dichloroetbane 
are resolved by a 4-m X 3-mm (id) DC 550R column at 1 10' 
aad .  helium low of 12  ml/mio. 

CaiCII...._ Calculate tbe CODCeDtratiou (C) in mi/kl of each 
compound by multiplyiq its corrapondio1 peak area (.4) by 
the appropriate respoD1e factor {R) determined in the CtllibN· 
lion protocol 

C - R X A. 

Pr1 clll-. Tbe relative staadard deYiatiOD at 5 malkl sbould 
DOt aceed 15� fOI' five aulyla 

SoiYeDt EstncdoD Medlod The solvent atrac:tioD teclmique 
is suitable for the cletermiiDation of atrac:table orpuic com­
pounds at 0.3- 100 J1111k1, but is most appropriate for orpaic 
compounds with vapor pressures less than 10 mm Ha at ls-. 
Tbe ccmditioas for the ps chromatopaph are the same as for 
tbe YGJIO' Ptznitit»>i"' method, except that the colUJDD tempera· 
tare is 120" ud the carrier-ps low is 21 ml/mia. 

Pa.,.ildoll of St•h ds Pnpue the SIGIIIllud Solution as 
delcribed UDder YGpCW Ptznitioni1fl. 

Cllllllndla. ExtniCt a 11mple of the Stt�tulllrtl Solutitm as 
directed UDder Prot:.Ju� (below) ud inject it into tbe ps 
chromatopaph. DetermiDe a blaak for each lot of reapat­
P* hydrocbloric acid aad pen:hloroethyleae by atnctiq 
the bydrocbloric acid io the same way u the staadard. 
Calculate a relpOIIIC f8ctor (R) by dividiq the C0DCe11t1atioD 
(C) iD Jlll/kl for each compoaeat by the peak .,.  (.4) for that 
componeat (subtrlct uy .,. oblaiDed from the blaak lllllple): 

R • C/(.4 - area of blank). 
Pn�••.. Accurately tlalfer 90 ml of tbe bydRJcbloric acid 
sample ud 10 m1 of perc:bloroetbyleae (free of interferiq 
impurities) iDto a narrow-mouth 4-oz bottle. PIKe the botlle iD 

. • nwcbujc:el lbaker for 30 miD. Sepuate tbe two pbMa 
(pen:bloroetbyleae Oil the bottom) ad inject 3 pl of the 
perc:bloroetbyleae atn1et into the ps cbromatopapb. Approx­
imate elutioa timel in min for some cb1oriDated orpaic 
compouads &R u follows: 

ViaylideDe cbloride 2.94 
Medaylllle cbloride 3.27 
OllacafonD 3.13 
Canoa tetracbloride 4.07 
1,1 ,1·  TricblanlethaDe 4.50 
Tridaloroetbylllle 4.97 
Etbylllle dicbloride 5.26 
PlCip)leae dicbloride 6.36 
Pen:blaroetbylllle 6.95 
1,1,1,2-TIIndllaroldllae 10.12  
1 ,1 ,2,2-Tllndllaroldllae 13.70 
� 16.19 

To cletenDiDe perc:bloroetbylene aad hilber-boiliq impari· 
ties, substitute methylene cbloride (free or inte:rferiq impari­
ties) for percbloroethyleDe iD the atractioD step. For hilber· 

boilial impurities sacb u IDOIIOCblorobeazeae aad the three 
dicblorobeazeDe w. a 2.74-m x 2. 1-mm (ld) mill'= 1tee1 
coiUJDD J*kec1 with 1� carbowu lOM/2� KOH Oil 80/100 
mesh c:bromasorb W (acid wubed) at 150"' ud a nitropD low 
of 35 m1l miD. 
c.lalatloll Calculate the c:oacentration (C) iD mi/kl of acb  
compound by multiplyiDB the correspondiq peak area (.4) 
(subtract uy area obtained from a blank sample) by the 
appropriate response fictor (R) determined iD the Ctlllbratloll 

proiOCOI: 
C = R X (A - area of blank). 

Pr1dllaa The relative staDcWd deYiatiOD at 5 malkl sbou1d 
not exceed 15� for five analysa 
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Fats and Related Substances, page 503 

luert the following new subsections in alphabetical order 
immediately following Acid Value. page S04. 

COLOR (LoviboDd) 
(Based on AOCS Method Cc 13b-4S) 

Appuahs Lovibond tintometer or the equivalent. A set of 
color comparison glules that conform to the AOCS-Tmtome­
ter Color Scale (available from the National Bureau of 
StaDdards); a minimum set consists of: 

0. 1 O.l 0.3 0.4 
1 .0 2.0 2.S 3.0 
7.0 7.6 8.0 9.0 

20.0 

o.s 0.6 0.8 0.9 
3.S 4.0 S.O 6.0 

10.0 1 1.0 12.0 16.0 

Yellow 1 .0 2.0 3.0 5.0 10.0 lS.O 20.0 35.0 
so.o 70.0 

For makins color comparisons use color tubes t:l clear colorless 
aJaa with a IIDOOth. flat, polished bottom {1eDJth 1S4 mm; id 19 
mm; od 22 mm), &Del marked to iDdicate liquid columDS of 2S.4 
Uld 133.3S mm. 
Procedve Add 0. 1 1 of diatoiUCeOUS earth to a 60-g sample, 
qitate for 2.S min at room temperature (or 10"-1,. above the 
me1tina point if the sample is not liquid) &Del filter. Adjust the 
temperature to 2,.-3,. (or not more than 10" above the meltina 
point) &Del fill the color tube to the desired mark. Place the tube 
in the tintometer (in a dark booth or cabinet) aDd match the 
sample color u close • possible with a standard aius. 

COLD TEST 
(Based on AOCS Method Cc 1 1-Sl) 

Filter a sample (200-300 ml) and traasf.- to a clean, dry, l ls-ml 
bottle. Fill the bottle completely and insert a cork stopper. Seal 
with pualin &Del equilibrate at � in a water bath 10 that it is 
completely covered. Immerse the bottle in aa ice aDd water bath 
so it is completely covered. Monitor the bath during the test and 
rep1eailb the ice frequeatly to keep the bath at 0". 

After S.S h remove the bottle from the bath. The sample must 
be clear, fat crystals or cloudiness must be totally absent. 

FA1TY ACID COMPOSITION 

Appuahs U1e a suitable ps cluomatopaph (see pqe 47S) 
equipped with a tbermal conductivity detector, coatainina a 
3.0S-m X 6.4-mm (od) aJaa or aluminum column piCked with 
pnccmdi1ioDed 10911, by wapt, DEGS-PS on 1001120 mesh 
diatomec:eou earth (Chromuorb WHP, or equivalent). 

o,.ntiJii Coadltlaal The operatiq conditioas may vary 
with the insttumeat used, but a suitable c:bromatopam may be 
obtained using the following conditions: column t�m�mture. 
21,.; illkt um�llm (iDjector), 300"; ut«ttr, 300"; CllrMr ps 
flow, 60 ml per min. 

Stad8rd Sol1ltloal Chromatopapb a c:oauner-cially available 
standard (such u NuCheck 17A•) contaiDiq a mixture of 
fatty-acid methyl esters, iDc:ludiq the methyl esters of oleic 
acid <c • .,.> and enu:ic: acid <Cu:.>· n.e c:alcvlated CODceDtratioD 
should compare to that claimed witbiD ± 2 v, where v is tbe 
standard deYiatioa c:Unalated from at least 10 replicate detenai­
utions, prefenbly JUde over a period or several days. 

Chromatop-aph a suitable number of samples ortbe 1ta.mn1 
to aaure that the resolution &ccor R (see pqe 476) definina the 
elicieDcy of the llpUatioa between methyl stearate, elutma II 
approximately S.6 min, aDd methyl oleate, elutilla at approxi­
mately 6.S min, is 0.9 or greater. 
s..,le Pt..-atlou Trusler approximately 10.1S g of sam­
ple (melted if necessary) to a 2SO-ml &lass stoppered boiJiDa 
flask and add SO ml of sodium methoxide reqent prepared by 
dissolviq 9 1 or metallic sodium in 3 L t:l fresh reagent p-ade 
methanol (carry out this preparation in a hood, hydropn ps is 
evolved). Place a stirrina bar iD the flask, attach a water cooled 
CODclenler, and rdux with ltirriq over low heat for 3-S min or 
until the cloudinea diuppears illdic:atina that methylation is 
complete. Add 2S ml or O.S% HCI saturated with NaC 
through the condenser aad continue stirrina until the two 
solutioas mix. Remove the sample and extract with hexane. 
Decant the hexane extract through reqent ,nde sodium 
sulfate in a filter paper aaembly and evaporate the hexane with 
a stream of dry Dit:ropll on a steam bath. 
Procedan lqject an appropriate volume ( 1 ,U) of sample iDto 
the chromatopaph. If an automated system is used, follow the 
manufacturer's iDatructions; if c:alculations are to be doDe 
manually, proceed as follows: 

Calculate the percent or each component (eN) by the formula: 

eN - [(AN x MN)ITJ x 100, 
in which A 11is the area of the peak correspondina to compoaeat 
eN. MN is the molecular weiabt or e11, and T, is the toea1 
obtaiDed by mrnmina over all (.4 11 X M ,J calc:nlated for all 
detected components [T, • .I(A11 X MJ. 

MELTING RANGE I 

Fats of animal and veptable oriain do not exhibit a slwp 
meltins point. For the purpo1e of this teat, meltina raaae is 
defined • the raaae of temperature in which the sample 
becomes a perfectly clear liquid after ftnt putiDa tJuouah a 
Slap of gradual softeaiDa, durin& which it may become 

opalelceat. 
Appuataa Use any suitable commercial or other apparatus. 
For example, see pqe S19. Use meltins-point capi11uy tubet­
id, I mm; od, 2 mm; lenath, SO-SO nun; and open at both ends. 

Procedan Capilkuy Mm.od (Bued on AOCS Method Cc 1-
2S). Melt the umple aad filter it tJuouah filter paper; the 
umple must be absolutely dry. Dip three capillary tubes in the 
liquid umple 10 that the oil stands approDaately 10 mm hiah 
in the tubes and fuse the end of the tube coataiDina the sample 
without bumina it. Place the tubes cootainills the liquid umple 

• NuCheck Prep. Joe., PO Box 172, Elysian, MN 56028. 
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iD a beaker Uld equilibrate them at least 16 h at 4"-10" in a 
refriaerator. DetermiDe the meltina ranae UliDa a temperature 
iDcrea1e of 0.5" per mill wbal within 10" of the anticipllted 
me1tiDa point. Tbe meltina I'IIDpl of the three samples should 
be no more than 0.5" aput. 

SfABILITY (Active OsyJCD Method) 
(Based oa AOCS Method Cd 12-57) 

Fat stability is the time in h required for a ample of fat or oil to 
attain a peroxide value of 100. This period of time is determiDed 

by interpoJation .,.... two meuuremeats and is usumed to 
be an iada of milt•IV"' to rucidity. 

PIYcatitHu: AD equipweat must be scrupulously clean (for 
an ICCeptable c:Jeenin& procedure, 1ee AOCS Otlicia1 Method 
Cd 12-57). Do DOt use chromic Kid or other acidic cleanina 
ap1111. AU receptaclea in the beater must be ca1ibratecl for 
temperature UDder the euct coaditioos of the tell. Darin& 
the test, the tempe:rature must be moaitored in a sample tube 
containiq the recxwnmcnded quantity of oil. 

Aw*lta Ute a suitable heat.iD& block and la'ation appua­
tus, such u sbown iD the Olicial and Tentative Methods of the 
AOCS or in JAOCS 33 ( 1956), pp. 628-630. 

P-=-t SeiWI 1a 42" HIP � o... s,..., <0.05" Aa> llelatiYe to a. lletncti'te 
�.ta .t v.-.. T_,. .... 

llelrlc:live IDda 
IJ{, Solids '111 

0 1.33299 
2 1 .33511 
4 1.33177 
6 1.34171 
a 1 .34470 

10 1.34772 
12  1 .35«*) 
14 1 .35392 
16 1 .35'709 
18 1.36030 
20 1.36356 
22 1 .36617 
24 1 .37023 
26 1 .37363 
21 1.37709 
30 1 .31059 
32 1.31415 
34 1.38776 
36 1 .39141 
31 1.39512 
40 1.39819 
42 1.40270 
44 1 .40657 
46 1.41049 
41 1.41447 
50 1 .41151 
52 1 .42260 
54 1 .42675 
56 1.43095 
5I 1.43522 
60 1.43954 
62 1.44392 
64 1.44137 
66 1.45287 
61 1.45744 
70 1 .46207 
72 1.46677 
74 1.47152 
76 1 .47635 
78 1.41124 
80 1 .41620 
12 1 .49122 
14 1.4�2 

'3IJ" 4,. 

1 .33194 1.32915 
1 .33479 1 .33265 
1 .33765 1 .33547 
1 .34055 1.33833 
1 .34350 1.34123 
1 .34650 1.34418 
1.34954 1.34711 
1.35262 1.35022 
1.35575 1.3533 1 
1 .35193 1.35645 
1.36216 1.35963 
1 .36544 1.36287 
1 .36876 1.36615  
1 .37214 1 .36949 
1.37556 1.37217 
1 .37903 1.37631 
1 .31256 1.37979 
1.38613 1 .38333 
1 .31976 1 .38692 
1 .39344 1.39057 
1.39717 1.39426 
1 .40096 1 .39802 
1.40480 1.40112 
1 .40169 1 .40561 
1.41264 1 .40HO 
1.41665 1 .41358 
1 .42071 1 .41761 
1 .42413 1 .42170 
1 .42901 1.42515 
1 .43325 1 .43006 
1.43755 1 .43433 
1 .44191 1.43166 
1.44633 1.44305 
1 .45011 1 .44750 
1 .45535 1 .45202 
1.45996 1.45660 
1.46463 1 .46125 
1 .46936 1.46596 
1.47416 1 .47074 
1.47903 1 .47559 
1 .41397 1 .48051 
1 .41197 1 .41549 
1.49405 1.49055 

Source: WartmaD, A.M. et al. J. Chemical ad EqineeriDa Data 2J:277-212, 1980. 

fC 
1 .32725 
1.33002 
1.33279 
1.33561 
1 .33848 
1 .34140 
1 .34436 
1 .34737 
1 .35042 
1.35353 
1 .35661 
1 .35981 
1 .36314 
1 .36644 
1 .36980 
1.37320 
1 .37666 
1 .38017 
1 .31373 
1 .38735 
1 .39102 
1 .39475 
1 .39853 
1 .40237 
1 .40627 
1.41022 
1 .41423 
1 .41830 
1.42243 
1 .42662 
1 .43087 
1 .43519 
1 .43956 
1 .44400 
1 .44151 
1 .45308 
1.45771 
1 .46241 
1 .46711  
1 .47202 
1 .47693 
1 .41191  
1 .41696 
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Salpli1111 Remove samples from Jarae containers or process­
ing equipment with sampling devices only of stainleu steel, 
aluminum, Dickel, or pa. Solid fat samples should be taken at 
least 5 em from the walls of larp contliaen and 2.5 em from 
the walls of small containers. If liquid oil is to be poured from a 
container, clean the spout or lip with an acetooe-moistened 
cloth. Under no c:ircumstaDces should samples be taken from 
contaiDers equipped with plastic or erwmeled tops or paper or 
wax liners. 
PraaJduoe Unleu already completely liquid. the sample 
should be melted at a temperature not more thu 10" above its 
melting point. Pour 20 ml into each of two or more sample 
tubes assurina that the sample does not contact the tube where 
the stopper will later fiL IDiert the aeration tube assembly so 
that the end of the air delivery tube is ' em below the surtice of 
the sample. Place the sample tube in a container of vipnousiy 
boiling water for 5 min (Durina this time adjust the air flow rate 
from the manifold.). Remove the tube, wipe dry, and transfer 
immediately to the c:oastant-temperature heater, maintaiDed at 
97.r :t 0.2", and c:onnec:t the aeration tube to the manifold. 
Determine to the nearest h the time required for the sample to 
attain a peroxide value (see pep 48) of 100 milliequivalents 
(meq) as follows: With 1-1 samples determine when the 
peroxide value is approximately " meq and 125 meq, then 
perform the test on four '-1 samples determiDin& the peroxide 
value in duplicate at the times c:orrespondiDa to " and 125 
meq. Make a second determiuation on two 5-a samples exactly 
I h after the first pair. Plot these values apiDst aeration time; 
the AOM stability value in h is pven where the line crosses 100 
meq. 

Insert the followina new section to precede Hyd'IOChloric Acid 
Ttlbk. pqe 5 14. 

High-Fructose Corn Syrup SoUds 
Usia& the table on pap 83 of nus SUPPLEMENT determiDe 
the percent solids in hiah fructose com syrup as directed in the 

IIIODOp'aph. 

IDvert Supr 

Toal Solids 

AppuatM Use a suitable refnctometer (see pap '33) 
equipped with a jacket for water circulation or some other 
mechanism for maintainiaa the sample at 20.0" :t 0. 1" or some 
other fixed temperature. Before pmc-tina with measurements 
assure that the prism has reached the equib"brium temperature. 
.......,..... lo order to ICbieve the theoretical accuracy 
of :t 0.0001 it is aecasary to calibrate the instrument daily by 
cletermiDiDa the refnctive index of distilled water, which is 
1 .3330 at 20", and 1 .3325 at 25". 

Proeedwe DetenniDe the reCnctive index after UIUI'iDI that 
the sample and prism have reached the equilibrium tempera­
ture. Couvert the refnctive index to approximate perceat solids 
(uncorrected for invert supr) asina the 8CC01Dpayiq table. If 
the measurement is made at a temperature other thu llr, 
adjust the approximate perceat solids usina the conection table. 
Calculate the percent solids (D) usina the formula: 

D - (S + C) + (PI X 0.022), 

in which S is the approximate percent solids cletermiaed flam 
the refnctive index, C is the temperature c:ornction if aeeded, 
and PI is the percent invert supr as determined under .U.Jl 

Coa ..... F_.... for tile DelenldBatlcm of laftrt Sapr .. 
tile PreHDCe of Saerole 

ll'(llll) F/ F,• 

15  123.6 122.6 
16 123.6 122.7 
17 123.6 122.7 
18 123.7 122.7 
19 123.7 122.1 

20 123.1 122.1 
21  123.1 122.1 
22 123.9 122.9 
23 123.9 122.9 
24 124.0 122.9 

25 124.0 123.0 
26 124. 1 123.0 
27 124. 1 123.0 
28 124.2 123. 1  
29 124.2 123. 1  

30 124.3 123. 1 
3 1  124.3 123.2 
32 124.4 123.2 
33 124.4 123.2 
34 124.5 123.3 

35 124.5 123.3 
36 124.6 123.3 
37 124.6 123.4 
38 124.7 123.4 
39 124.7 123.4 

40 124.8 123.4 
41 124.1 123.5 
42 124.9 123.5 
43 124.9 123.5 
44 125.0 123.6 

45 125.0 123.6 
46 125.1  123.6 
47 125 . 1  123.7 
48 125.2 123.7 
49 125.2 123.7 
50 125.3 123.1 

" Invert supr oaly. 
• Invert supr caatainin& 1 a auc:roee per 100 mi. 
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E • A 
D Center 

� Outlet I I Inlet 
Acid Silver f { ) 1 I Titration Cell 

c � CRI r--I - ; I I Up to I I 800°C 800°C 700°C I I • I • 
I I 
• I Reactant Ga -I I Tape .. Oxygen • Heater L ----- 200°C Carrier Gas -

Argon 

'- - -- - -- --- Microcoulorneter with 
Digital Readout 

PIGURE 43 Microcoulomecri Titra&iq SY*m for tbe Determination of Sulfur iD lfaaDes. 

pses. The center, or pyrolysis seccioa, should be of sulicieat 
volume to easure complete pyrolysis of tbe amp)e. 

Stlmplbrg Syrinp A mic:lolitre syriap of 10-JI.I capacity 
capable of -=curately deHve:riDJ 1 to 10 ,..I of sample into the 
pyrolysis tube. Tbree-illch X 24-pup neec1les are recommend­
eel to rac:b tbe inlet ZODe �the pyroloysia furnace. 

ntrrllitm Cell MUll coataia a leDIOJ'-referenc:e pair of 
electrodes to detect cbaps in triiodide ion concentration, a 
pnaator anode-c:atbocle pm or e1ectroda to maintain constant 
triiodide ioa concentratioD, aad an inlet for a pseous sample 
from tbe pyrolysis tube. 1be leDIOI' electrocle sball be platinum 
foil &lid the reference electrode platinum wire in saturated 
triioclide balf-ceU. The paerator anode and cathode half-c:ell 
shall also be platinum. 1be titration cell shall be placed on a 
suitable mapetic stirrer. 

P�Ypturltio11 of APJIG1tltru Carefully insert the quartz pyroly­
sis tube into the fumace, attach the tin scrubber, and connect 
the ractant and carrier-ps lines. Add the Cell Electrolyte 
Solutltm (see below) to the titration cell and flush the cell 
several times. MaintaiD an electrolyte level of 3.8 em (1 .5  in.) 
above the platinum e1ectrodeL P1lce the titration cell on a 

maperic stirrer IDd CODDeCt the cell inlet to the tin scrubber 
outlet. Poeitioa tbe platinum foil electrodes (mounted on the 
IDOVIble ceD heM) 10 that the ps-inlet flow is parallel to the 
electrodes with the paerator anode adjacent to tbe pnerator 
cathode. Astemble IDd CODDeCt the coulometer in �ce 

with the manu&cturer's inltructioas. Double-wrap tbe adaptor 
COiltUiina the tin scrubber with beatiDi tape and tum the 
bealiDa tape OD. Adjust the flow of the pses, tbe pyrolysis 
fumlce temperature, the titration cell, and the coulometer to 
the desired operatiq CODditioas. Typical operatina CODditions 
ue • follows: 

ltelclaDt ... low (oaypa). 
cml/llliD 
Carrier-PI low (Ar, He). 
cmJ/miD 
FIII'UI:le temperU1II'e, "C 

IDJet ZGae 
Pyrolysis ZGae 
Outlet ZGae 

1"m-5crabber temperature, "C 

200 

40 

700 (muimum) 
�1.000 
100 (muimum) 
200 

Trtntioa cell 

Coulometa' 
Bias ¥OIIqe, mV 
GaiD 

CaallaDt Rate ltQector, J&l/1 

·� 
50 
0.25 

The tin scrubber mUll be CODclitioaed to sulfar, JlitroleD, ud 
cblorine Wore quantitative lllllyaia can be 8Cbieved. A 101atioD 
containina 10 m8lkl butyl su1tlde, 100 lll8lkl pyridiDe, IDd 200 
ma/ka c:lllorobeueae in ilooctaDe bas pRMD aa el'ective 
c:oaditiorJina apaL With a fresh scrubber installed IDd healed, 
two 30-J&. I samples of this cooditioaiq qent injec:tecl at a flow 
rate of 0.5 JA.lls produces a stadily iDcreasina response, with 
fiDal cooditionina indicated by • const&Dt readiD& from the 
oliet duriq the secoad injectioa. 

Rna• .. 
AIJDII or Helium (AIJDII prefmwi) HiP-purity ande; two­

stqe ps replators must be used. 
C.U El«tiOiyte Solutio�� Dislolve 0.5 1 � potallium iodide 

IDd 0.6 1 � sodium azide in !100 ml of JUab-purity water, add 5 
ml � aJadal acetic add IDd dilute to I L. Store in a dark bottle 
or in a dark place aad prepue fresh at least every 3 mooths. 

Cl9Ja lfiah-purity pllde. 
lotliM Raublimed, 20 mesh or less. 
Sulfur S.llllilrd (IIJIP"ffJdlrUitely 100 mg/kg) Weiah accu­

rately 0. 1569 1 of 11-batyl su1tlde, into a tared 500-ml � 
flask. Dilute to the mark with ilooctaae aad reweiP- Calcullte 
the sulfur coaceatratioll (,$), ill percent, by the formal&: 

S - W/W, X 2. 192 X 1�. 

ill wbicb w. is the weiabt � 11-butyl iUllde aDd W,il the 1flilbt 
of the tolutioo. 

c.Jibndoa PlepHe • cablntiall st&lldard (approsimately s 
ma/kl) by pipettiq 5 ml of Sulfur Sttmt/llrd into a 10-ml 
volumetric flask and dilutiq to volume with ilooctaae. rill &Dd 
clamp the syriop onto the constant rate iD,jector, push the 
llidiaa carriqe forward to penetrate the leptlllll with the 
aeedle, IDd zero the meter in case � Ioaa-term drift ill the 
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automatic bMeliDe zero c:ircaitry. Switch s, autGalalicaJiy �tarts 
tbe ltepper•IDOI« syriDae drive .... iaitiatel tbe .....,.. cycle. 
At 2.5 miD (after llttiq awitcb S, let tbe diaiW -- witb tbe 
ICUl poteldiometer to CDmlpCIIId to tbe laJfar COiltad � tbe 
kDowD ltad8rd to tbe _... O.Ol llllfkl. At tbe 3-llliD paiat, 
tbe D1llllber clilplaJed Oil tile ...... ... tile p1aapr drive 
block ia relnCted to ill oripll1 pGiitiOD, • pnlet by awitcb Sz, 
ad a bMeliDe I'HqlliJibnliOD plliad eqDil to tile iqjectiaa 
period llllllt be allowed bebe a aew sample may be iqjected. 
Repat tile CllllbrrltitRI Itep a talal �at t.lt l'oar timel. 

Pncedan RiDie tile syriop seven! limes with sample; tben 
an it, clamp it ODto the COilltallt·rate iiQector, push tbe sJidiDs 
c8rriqe forward to peaetrate tbe leptUID with tbe aeedle. ud 
zero tbe merer. Tum on switch 51 to start tile stepper·motor 
syriDp drive automllicaDy aad iDitiate tbe aaa1J1is c:ycle. After 
the 3-mia bold paiDt, the number dilpJaJed on tbe merer 

COI1'elpCIDds to tbe sulfur COiltellt of tbe iiQectecl sample. 
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7 I Solutions and 

Indicators 

IDsert the followinJ new section to precede the section entitled 
Bromi11e, UDder Yoi111Mtric Sol11tioll.s. pap 564. 

....... IIJdroDde, U N [17.14 1 BI(O� per 1000 ml] 
Dissolve about 36 1 ofbuium hydroxide, BI(O� • 811z0, in I 
L of recently boiled aDd cooled water IDd quic:k1y 81ter the 
solution. Keep this solution in bottles with well-fitted rubber 
stopperS with a soda-lime tube attached to ach bottle to protect 
the solution from carbon dioDie in the air. Standardize as 
follows: Trusfer quantitatively about 60 m1 of 0. 1 N hydro­
chloric acid, accurately meuured, to a flask; ldd 2 drops of 
phenolphthalein TS; aDd slowly titrate with the barium hydrox­
ide solutioo, with coastallt stirriq, until a permanent piak 
color is produced. Calculate the normality of the buium 
hyclroxide solution and, if' desired. adjust to eucdy 0.2 N with 
freshly boiled and cooled water. 

88 

NOTE: Solutions of alkali hydroxides ablorb c:artx. 
dicWde wbea apoled to air. It is preferable to CODDeCt the 
buret used for titralioas with barium hydroxide IOlutiaa 
directly to the storaae bottle IDd to provide the bottle with 
a soda-lime tube so that air enteriaa must pus tluoqh this 
tube, which will ablorb c:ubon dioxide. StaDdard IOiutiaal 
of barium hydroxide should be restandardized fiequeDtly. 

Sodball nicw.,..., pap 567: 

llept.ce the lut tmtence aa pap 567 which beaiJII, "'Swirl t:o 
diuolve the ample, • . .  " with the fo1lowiq: 

Swirl to dillolve the ample, remow the stopper, IDd quickly 
add 2 1 of sodium bicarboaate, 3 1 of potalium iodide, IDd 5 
m1 of hydrochloric acid. 
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8/ General Information 

No Qaqe. 

19 
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9/ Infrared Spectra 

MetQl ........ .,. 665 

Repllce the iDfrarecl spectrum of methyl benzoate with the 
spectrum shown below. 

-

90 

,., ,., 
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Index 
Pap citatioas refer to the rant ct-34) ..s Secoad (35-90) 
Supplemeats to FCC m. All uteriak (•) iudicltes a aew liltiq. 

AfeteoJIIIIt-1 15 
l-Acety1-�l fana. 12. 64 

Acetyl Eqmol. 15 
-2-Acetyl PynziDc, 66 
•Add Hydrolyaed ProceiDs, 3 
Alcollol C6. 17 
Alcollol ca. 19 
Alcollol C-10. 14 
Alcollol C-12. 17 
AJdellyde C-7, 16 
Alhn Red AC. tee f D & C Red No. 

40 
p-AJiylaailale. 15 
Allyl CapnJare. 12 
4-ADylpeiecol, 15 

• Allyl Hep«noete 22 
• Allyl Blptaate. 22 
Allyl Jfa ....... 12 
Allyl loaaae, 12 
Allyl Cl•loaaae. 12 
4-AIIyl-� 15 
4-AIIyl-�1 Acetata, 15 
AlalaiD .. Amm •• ......_ 4 
Alpmjmm ,..._ Sdilte. 4  
Alpmjmm Sodilllll Sdilte. 5 
Amauuuiuaa ........ 5 
Amyl latyare. 17 

•Amyl HejA• ...... 66 
Amp in...- '+hydl. 12 
Cl-� 12 
Amyl Wcylale. 17 
ADidlole, 64 
Anbydroal CaiiCiuiD Cllaride, 38 
p-AnillldelaJde. 18 
Anil Aklllayde, 18 
Anii:Jl .Acll8le, 12 
� 66 

•Annauo E--. 37 
• A111Giy21d Y- l.alnct, 5 

91 

BRA. 38 
Buiam ilydralidc. 88 
.., Oil, 6 
� 13 

•Benalclela:J* ()Qaryl A.eelal. 66 
........ in plnlblic � ... 

Wlltl, 71 
•'AenzocliltJdropyraae, 22 
llazyl Acetata, 13 
llazyl Batynte, 26 
llazyl a.....re 13 
llazyl ........... 26 
Blaz:JI Selcylate, 13 
&rm.t - PCf, 

tee PD & C Biae No. 1  
• a  ; .... v.....- Oil, 38 
1-BalaDol, 64 
Batyl Acetata, 13 
•llat:Jl AceWe. 13  
Batyl AlcoW, 64 
Batyl Aldlb:J*, 13 
Bucytat.i H� 

tee BHA 
Batyl Edler, 68 

-Bat:J1 llo¥allnte, 22 
-Batyl ,_,..,.._, 66 
� 13 

CU:i1IID c.dloaate. 38 
CU:i1IID Qlaride, Anhydrous, 38 

Acid-lnloluWe Matter in, '70 
CU:i1IID Oaidl, 6 
Calcium Sulflra, 39 
c.n�. l3 
Caproic Aldlb:J*, 16 
C8pryl AlcoW, 19 
c.rtloD Adiwafed. 6 
Cannine. 6 

Clrnl •n l9 
CarY8cnll. 13 

� 13 
"CCIIin IIIII CJeeinate Salts, 39 
Celery s-t Oil, 6 
Cbromatapapby, 27, 73 
Ormem•l 13 
Oppemeldehyde, 13 
Oppemjc: AldebJde, 13 
Ormemyl AceWe. 14 
Ormemyl Formate. 14, 64 

Ormemyl Pnlpiaa- 64 
a.n.ua. 14 
a.n..a.J, 64 
a.n..a.J, 14 
CluoDellyl AceWe. 14 
CluoDellyl Formate. 14 

'Cocaaut Oil, 40 
Calan, f D & C (allo tee 

... color), 73 
C1rani1an Te�t, 73 
Edler Eltmcls Te�t, 74 
1Aaoo Bile Te1t, 74 
Men:ary Te�t, 75 
Side a.c:ac. Produces Te1t, 77 
Sodialll Qlaride Te�t, 76 
Sodialll Salraae Tt�t, 76 
T0181 Color Te1t, 76 
11Dcc-Ni-t latermediatll Te1t, 77 
Volldle Mltter Tt�t, 10 
Weter lalolable Mauer Te�t, 10 

·Corn Oil, 41 
� 00, 42 
Cumaldellyde, 14, 64 

Culninal, 14 
CUminic Aldebyde, 14, 64 

p-Onninic Aldebyde, 14 
CydameD Aldebyde, 14, 65 

•,.c,meae. 66 
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92 I F C C  Ill-SECON D S U P PL E M E NT I Index 

.1(8)-Dec:alactone, 14, 65 
1-Dec:anol, Natural, 14 
cis-4-Decea-1-al, 65 
lnJIU·2-Deceaal, 65 
lnfiU-1-Decea-1-al. 65 
Decyl Alcohol, 14 

'DibeDzyl Ether, 12 
Diethyl Succinate, 15  
1,2-Dimethoxy-4-allylbenzenc, 19 
2,5-Dimethyl-3-acetylfuran, 11 
Dimethyl Beuzyl Carbinyl Butyrate, 15 

12,6 Dimethyl-5-hcpcenal. 66 
3,7-Dimethyl-2,6-oc:tadien-1-yl Acetate, 16 
3,7-Dimethyl-1,6-oc:tadien-1-yl Formate, 16 
3, 7-Dimethyl-2,6-oc:tadien-1-yl Phenylace-

tate, 16 
3, 7 -Dimethyl-2,6-oc:tadien-3-yl Propioaate, 

1 8  
3, 7 -Dimethyl-3-octano1, 20 
3,7-Dimethyl-6-oc:ten-1-al, 14 
3,7-Dimethyl-6-oc:ten-1-ol, 14 
3,7-Dimethyl-6-oc:ten-1-yl Acetate, 14 
3,7-Dimethyl-6-oc:ten-1-yl Formate, 14 

a,a-I'Iimethylphenethyl Butyrate, 1 S 
Dimethylpolysiloune, 43 
Disodium Guanylate, 6 
.1(8)-DodecalactoDe, 15, 65 
1 -Dodecanol, 17 

•EnocianiDa, 7 
Enzyme Prepuaticms, 6 

Epsom Sah, 8 
ErythroaiDe, 1ee FD &: C Red No. 3 
Estrqole, 15, 6S 
Ethyl Butyl KetoDe, 16 
Ethyl CimwDate, 15  
1-Etbyl Fesx:bol, 65 

•Ethyl lsobutyrate, 12 
Ethyl 1-Methylbutyrate, 15 

•Ethyl Myristate, 12 
Ethyl 3-Pbellylpropeuate, 15 
Eup:aic: Acid, I 5 
Eupno1, IS 
Eupaol Acetate, 15 
Eupnyl Acetate, 15 
Eupnyl Methyl Ether, 19 

•F D A C Blue No. 1, 43 
'F D A C Blue No. 1, 44 
•F D A C Green No. 3, 45 
•F D A C Red No. 3, 46 
•F D A C Red No. 40, 48 
•F D A C Yellow No. 5, 49 
•F D A C Yellow No. 6, 50 

Famaol, 15 
Fast Green FCF, 1ee 

FD A C Green No. 3 
Fats ad Related SubiiiDc:el, 81 

Cold Test, 81 
Fatty Acid Compoliliaa. 81 
MeltiD& RaDp, 81 
Stability Tilt, 83 

Fructo�e, 7 
1Fusel Oil RefiDed. 66 

Gas Chromatopaphy' 27 
Gas Chromatopaphy, Calculation of lle-

spoase FICIOrS. 73 
Gcaeral Tests aDd Apparatus, 70 
Germy) Acetate, 16 
Germyl Ben701te, 16 
Germyl Butyrate, 16 
Germyl Formate, 16 
Germyl Phenylacetate, 16 

'Grape Skin Emlct, 7 

Heptaldebyde, 16 
Heptanal, 16 
2-HeptaDaae, 16 
3-HeptaDaae, 16 
Heuldehyde, 16 
Hexanal, 16 

•Hexua, !50 
1-Hexauol, 17 
cis-3-Hexlll-1-ol, 16 

•n-Hexyl Acetate, 12 
Hexyl AJcobol, Natural, 17 
Hexyl lsovalerate, 17  

•HiP-Fructose Com Syrup, 5 1 
SolXls iD, 84 

Hydrochloric Acid. 51 
Extractable OrpDic: CompouDds iD, 80 

•Hydrolyzed Milk ProteiD, 3 
•Hydrolyzed PlaDt ProteiD (HPP), 3 
•Hydrolyzed Vcptable ProteiD (HVP), 3 
5-HydroxyDoaaDoic Acid Lacloae, 66 
5-Hydroxyoc:tuloic: Acid Lacloae, 66 

•4-(p-Hydroxyphenyl)-1-butaDOne, 12 

Indiao CanDiDe, 1ee FD &: C Blue No. 1 
IDdiaotine, 1ee FD &: C Blue No. 2 
lncli&otine Disulfoaate, 

1ee FD &: C Blue No. 1 
•Invert Supr, 53, 84 
a-IODOIIC, 17 
ti-IODOIIC, 17 
Isoamyl Ben701te, 17' 66 
lloamyl Formate, 26 
lloamyl Salicylate, 17 
.bobomyl Acetate, 65 
Isobutyl Acetate, 17  
bobutyl Alcohol, 17. 65 
lsobutyric Acid. 17 
L·lsoleuciDe, 7 
lsopheaylf"ormic Acid, 17 
p-lsopropylbenzalyde, 14 

1Actole, IS 
'Lard. S4 
Lauryl Alcohol, Natural, 17 
L-LeuciDe, 7 
LiDalyl Propioaate, 17 

M-19 Gas �  ADa1J1is ol 
Butyl aDd Isobutyl Akollols, 68 

MqDclilllll Oxide, 7 
MqDaium Sulfate, 8 

MaDdariD Oil, Coldpr-.ed, 8 
3-p-Me:DthaDol, 18 
1-p-Mentbao-3-oac. 18 

'dl-p-Mentbao-3-yl AciWe, 18 
1-p-Mentbao-3-yl AciWe, 18 
p-Mentb-1-a-8-ol, 6S 
Mentbea-1-ol-8, 20 
MentboL 18 
1-MatboDe, 18 
di-Miatbyl Acetate, 18 
1-Miatbyl Acetate, 18 
p-Mechoxyhennldehyde, 18 
p-Methoxybenzyl AciWe, 18  

'4-p-Methoxypheayl-1-baiiDOIIe, 66 
1-Methoxypyraziae, 18 
4'-Methyl AcetopbeDoDe. 18 
Methyl Amyl Ketone, 16 
Methyl Beazoate lDfrared Specb'UID. 90 
1-Methylbutyl lloYalerate, 19, 6S 
1-Methylbutyl-3-methylbutaDOate, 19 
a-Methylcinn•maldehyde, 19 

•6-Methylcoumarin, 66 
Methyl Eupnol, 19 
Methyl Formate, SS 

•Methyl Hexyl Ketone, 66 
1-Methyl-�isopropypbenyl)-

pi'Oirioaaldehyde, 14 
Methyl 1-MethylbutaDoate, 19 
Methyl 1-Methylbutyrate, 19 
1-Methyl Propaoic Acid. 17 
Methyl p-Tolyl Ketone, 18 

•8-0ctalactoae, 66 
1-0cluol, Natural, 19 
2-0ctuooe, 66 
1-0c:teD-3-yl Acetate, 19 
1-0c:teD-3-yl Butyrate, 19 
3-0ctyl Acetate, 19 
Octyl Alcohol, 19 
Octyl Formate, 19 

'01eonliD ADplica s-1, 9 
•Oieoreliu ADile. 10 
'OleoraiD Basil, 10 
'OleoraiD Cuaway, 10 
'OieoreliD c.rdamom, 10 
'OleoraiD Corilacllr, 10 
'01eonliD CUblb, 10 
'OieoreliD CumiD, 10 
'OleoraiD DiDieed, 10 
'OlecnliD Feaael, 10 
'OleoraiD Laanl Lelf", 10 
'01eonliD Mujona, 10 
'OlecnliD Oripuaa, 10 
'01eonliD PUlley Lelf", 10 
'01eonliD PUlley s-1, 10 
'01eonliD ....... llerriel, 10 
'Oieanlia 1"b7me. 10 

'Palm lCemel Oil, 5S 
'Palm Oil, 56 
1Peaut Oil, S7 
Peppumiat Oil, 8 
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Peaaleam Wu, S,.nbetic. 8 
PIIIDidayl IIOVIIerate, 19 
2-Pbeaedayl 2-MedayllatJntc. 20 
Plleaoayetbyl JIObutyrate, 20 

. 

Pbeaylrelaldellyde, 20 
Poloumer 33 1, 57 
Poloumer «11, 57 •PaJ,daboee, 57 •PaJ,dab .. 

Soluaiaa. 59 
Polydimethyl SilouDe, .. Dimldaylpolyli-

louae 
POlMiium AJplate, 8 
POlMiium llic:llbaaate, 8 
Po&Miium Cartloaate, 8 
POlMiium N"nrate, 9 
Polalium Sodlate, 9 
p-Jiroplllylaailale, 64 

ltelpaale FM:&On ill 0.. Cllnlmatap-.. 
play, 73 

Rhoclillyl ACietat.e, 20 
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....... Oil, fO 
L-5eriae. 9 
SiJicaa DicWde, 9 
SodimD Alam•re. 9 
SodimD Bic:utlaDate, 9 
SodimD Cubaalle, 9 
SodimD s.a:llariD, 9 
SodimD Diolalflte, II 
Sc!lgricw ... llldicatGn, 29 

eso,llla Oil, 61 

-spa Oleanliu, 9 
Spike LaWDder Oil, 10 
Sulfur (by Oaidalive �), 85 

esuaao.. Oil, 62 
5aMil Yellow FCF, 1ee FD A C Yellow 

No. 6  
s,_ Suiullility Taa, GLC, 27 

TBHQ, 63 
-TIIIuw, 63 
Tanruiae, 1ee FD A C Ylllow No. 5 
TerpiDeol, 20, 65 

T• Mtdlods ror FJawr AniiDadc Cbem­
iclll ... ....... 24 

T• Sohatiaal (TS) 
... Otber ........ 29 

T� 20 
d-o-Tocopblryl Mllate CoDa1aaate. 10 
Cl·Tolaic Aldlbyde, 20 
Tolyl ACietat.e, 18 
Tri8celiD, 11 
Trietbyl Citr8te, 1 1, 63 
4(2,6,6-Trimetbyl-1-cyclobeMDy� 3-ba-

..... :z.oae, 17 
4(2,6,6-Trillledayl-l� 3-ba­

..... :z.oae, 17 
3,7,1 1-Trimetbyl-2,6,10-docLe "till-1-ol, 15 

y-VallrolactGDe, 20 

Xylitol, 1 1  

Zillc Salflte, 1 1  
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