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L&i néi dau
QCVN 4-10 :2010/BYT do Ban soan thdo quy chudn ky thuét quéc gia vé Phu gia thuc phdm va chét

hé tro ché bién bién soan, Cuc An toan vé sinh thwc phdm trinh duyét va dwoc ban hanh theo Thong
tw s6 27/2010/TT-BYT ngay 20 thang 5 nam 2010 cla B6 trwédng Bo Y té.

QUY CHUAN KY THUAT QUOC GIA
VE PHU GIA THU'C PHAM - PHAM MAU
National technical regulation on Food Additives - Colours
I. QUY DINH CHUNG
1. Pham vi diéu chinh

Quy chuan ky thuat quéc gia (sau day goi tat 1a Quy chudn) nay quy dinh cac yéu cau ky thuat va
quan ly vé chét lwgng, vé sinh an toan ddi véi cac pham mau dwoc st dung véi muc dich lam phu gia
thwec pham.

2. D6i twong ap dung
Quy chuan nay ap dung dbi véi:

2.1. Tb chirc, ca nhan nhap khau, xuét khau, san xuét, budn ban va st dung cac phdm mau lam phu gia
thwc pham (sau day goi tat la td chire, ca nhan).

2.2. Co quan quan ly nha nwéc cé lieén quan.

3. Giai thich ttr ngir va chir viét tat:

3.1. Pham mau: 1a phy gia thuc phdm duoc s dung voi muc dich tang cuong hodc khéi phuc mau
cho san pham thwc pham.

3.2. JECFA monograph 1 - Vol. 4 (JECFA monographs 1 - Combined compendium of food addiditive
specifications; Joint FAO/WHO expert committee on food additives; Volume 4 - Analytical methods,
test procedures and laboratory solutions used by and referenced in the food additive specifications;
FAO, 2006): Cac yéu cau ky thuat déi véi phu gla thwe phdm, Tap 4 Cac phuong phap phan tich, quy
trinh th&r nghiém, dung dich th&r nghiém dwoc st dung (hodc tham chiéu) trong yéu cau ky thuat ddi
véi phu gia thuwe phdm; JECFA bién soan; FAO ban hanh n&m 2006.

3.3. M4 s6 C.A.S (Chemical Abstracts Service): M& s6 dang ky héa chét ctia Hiép hoi Héa chat Hoa
Ky.

3.4. TS (test solution): Dung dich thudc thir.

3.5. ADI (Acceptable daily intake): Lwong &n vao hang ngay chip nhan duoc.

3.6. INS (International numbering system): Hé théng ma sé quéc té vé phu gia thwc pham.

Il. YEU CAU KY THUAT VA PHUONG PHAP THU VA LAY MAU

1. Yéu cau ky thuat va phwong phap thtr dbi véi phdm mau dwoc quy dinh tai cac phu luc ban hanh
kém theo Quy chuan nay nhw sau :

1.1. Phu luc 1: Quy dinh k¥ thuat va phwong phap thtr déi véi curcumin

1.2. Phu lyc 2: Quy dinh ky thuat va phwong phap thir déi véi riboflavin

1.3. Phu luc 3: Quy dinh k¥ thuat va phwong phap thir dbi véi tatrazin

1.4. Phu luc 4: Quy dinh k¥ thuat va phwong phap thtr dbi véi quinolin

1.5. Phu luc 5: Quy dinh k¥ thuat va phwong phap thir déi véi sunset yellow FCF



1.6. Phu luc 6: Quy dinh ky thuat va phwong phap thir déi véi carmin

1.7. Phu luc 7: Quy dinh k¥ thuat va phwong phap thir di véi carmoisin

1.8. Phu luc 8: Quy dinh k¥ thuat va phwong phap thir dbi véi amaranth

1.9. Phu luc 9: Quy dinh k¥ thuat va phwong phap thir déi véi ponceau 4R

1.10. Phu luc 10: Quy dinh ky thuat va phwong phap thir ddi véi erythrosin

1.11. Phu luc 11: Quy dinh k¥ thuat va phwong phap thir déi véi red 2G

1.12. Phu luc 12: Quy dinh k¥ thuat va phwong phap thtr déi véi allura red AC
1.13. Phu luc 13: Quy dinh k¥ thuat va phwong phap thir dbi véi indigotin

1.14. Phu luc 14: Quy dinh k¥ thuat va phwong phap thtr dbi véi brilliant blue FCF
1.15. Phu luc 15: Quy dinh k¥ thuat va phwong phap thir dbi véi clorophyl

1.16. Phu luc 16: Quy dinh ky thuat va phwong phap thir déi véi clorophyl phire déng

1.17. Phu luc 17: Quy dinh ky thuat va phwong phap thi ddi véi mudi Natri, Kali ctia Clorophyl phtrc
dong

1.18. Phu luc 18: Quy dinh k¥ thuat va phwong phap thir dbi véi green S

1.19. Phu luc 19: Quy dinh ky thuat va phwong phap thtr déi véi caramen

1.20. Phu lyc 20: Quy dinh k¥ thuat va phwong phap thir déi véi brilliant black PN
1.21. Phu luc 21: Quy dinh k¥ thuat va phwong phap thir dbi véi brown HT

1.22. Phu luc 22: Quy dinh ky thuat va phwong phép thtr dbi véi B-caroten téng hop
1.23. Phu luc 23: Quy dinh k¥ thuat va phwong phap thir déi véi caroten thyc vat
1.24. Phu luc 24: Quy dinh ky thuat va phwong phéap thtr déi véi cao annatto

1.25. Phu luc 25: Quy dinh k¥ thuat va phwong phap thir déi véi B-Apo-carotenal

1.26. Phu luc 26: Quy dinh k§ thuat va phwong phap thir déi véi este methyl (hodc Ethyl) cta acid B-
Apo-8'-Carotenoic

1.27. Phu luc 27: Quy dinh k¥ thuat va phwong phap thir déi véi cao vé nho
1.28. Phu luc 28: Quy dinh k¥ thuat va phwong phéap thtr déi véi dioxyd titan
1.29. Phu luc 29: Quy dinh k¥ thuat va phwong phap thir déi véi oxyd sét

1.30. Phu luc 30: Quy dinh k¥ thuat va phwong phap tht déi voi fast green FCF

2. Cac yéu cau k¥ thuat quy dinh trong Quy chuan nay dwoc thir theo JECFA monograph 1 - Vol. 4,
ngoai trlr mot sé phép thir riéng dwoc md ta trong cac phu luc. Cac phwong phap thtr dwoc hwéng
dan trong Quy chuén nay khong bat budc phai ap dung, cé thé sir dung cac phuong phap thir khac
twong dwong.

3. L4y mau theo hwéng d‘én tai Thong tw 16/2009/TT-BKHCN ngay 02 thang 6 nam 2009 cla Bo
Khoa hoc va Céng nghé vé huéng dan kiém tra nha nwéc vé chat lwgng hang hda lwu théng trén thi
trwong va cac quy dinh khac cda phap luat cé lién quan.

. YEU CAU QUAN LY
1. Céng bd hop quy
1.1. Cac phdm mau phai dwoc cong bd phi hop véi cac quy dinh tai Quy chuan nay.

1.2. Phwong thirc, trinh tw, thd tuc cong bd hop quy dwoc thwe hién theo Quy dinh vé chirng nhan
hop chuén, chirng nhan hop quy va céng bd hop chuan, cong bd hop quy ban hanh kém theo Quyét
dinh s6 24/2007/QP-BKHCN ngay 28 thang 9 ndm 2007 cta Bo trwdng Bo6 Khoa hoc va Cong nghé
va cac quy dinh cla phap luat.

2. Kiém tra d6i véi pham mau

Viéc kiém tra chat lwong, vé sinh an toan ddi véi cac phdm mau phai thuc hién theo cac quy dinh cla
phép luat.

IV. TRACH NHIEM CUA TO CHU'C, CA NHAN

1. Té chirc, ca nhan phai cong bd hop quy phu hop véi cac quy dinh ky thuat tai Quy chuén nay,

dang ky ban cong b6 hop quy tai Cuc An toan vé sinh thuc pham va bao dam chat lwong, vé sinh
an toan theo dung néi dung da cong bo.



2. T4 chtre, ca nhan chi duoc nhap khau, xuat khau, san xuét, bun ban va st dung cac phdm mau sau khi
hoan tat dang ky ban céng bd hop quy va bdo dam chat Iwgng, vé sinh an toan, ghi nhan phu hop véi cac
quy dinh cla phap luat.

V. TO CHUC THUC HIEN

1. Giao Cuc An toan vé sinh thuc phdm cha tri, phéi hop véi cac co quan chirc ndng cé lién quan
hwéng dan trién khai va té chirc viéc thwe hién Quy chuan nay.

2. C&n c vao yéu cau quan ly, Cuc An toan vé sinh thuwc phdm c6 trach nhiém kién nghi Bo Y té stra
ddi, bd sung Quy chuan nay.

3. Truong hop hudng dan ciia quéc té vé phwong phap thir va cac quy dinh cda phap luat vién dén
trong Quy chuan nay dwoc stra ddi, b sung hodc thay thé thi ap dung theo van ban méi.

PHU LUC 1
YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI CURCUMIN
1. Tén khac, chi sé Vang nghé, Kurkum
INS: 100i
ADI = 0 — 3 mg/kg thé trong.
2. Dinh nghia Curcumin dwoc san xudt bang cach chiét ci nghé - than ré clha cay

Curcuma longa L. (Curcuma domestica Valeton) bang dung méi. Bé thu
dwoc bot curcumin c6 ham lwong cao, dich chiét dwoc tinh ché bang
phwong phap két tinh. San phdm thu dwoc chira cac curcumin, thanh phan
mau chinh la 1,7-bis-(4-hydroxy-3-methoxy-phenyl)-hepta-1,6-dien-3,5-
dion (tén khac: Curcumin, Diferuloylmethan, CI Natural Yellow 3, CI (1975)
75300) va dan chét desmethoxy- va bis-desmethoxy- cla né theo ty Ié
khong cb dinh. Trong ché phadm c6 thé chira lwgng nhé diu va nhya ti
nguyén liéu. Chi cac dung méi sau day cé thé dwoc st dung trong qua
trinh chiét va tinh ché curcumin: Aceton, methanol, ethanol, iso-propanol,
hexan va ethyl acetat. Carbon dioxyd siéu t&i han ciing cé thé dwoc st
dung trong qua trinh chiét.

Tén hoa hoc Cac thanh phén mau chinh:

. 1,7-Bis-(4-hydroxy-3-methoxyphenyl)-hepta-1,6-dien-3,5-
dion

Il 1-(4-Hydroxyphenyl)-7-(4-hydroxy-3-methoxyphenyl)-hepta-
1,6-dien-3,5-dion

1. 1,7-Bis-(4-hydroxyphenyl)-hepta-1,6-dien-3,5-dion
Mé& s6 C.A.S. l. 458-37-7

1. 33171-16-3

1. 33171-05-0
Céng thtre héa hoc I C21H2006

1. C20H180s

M. C19H1604

Céng thirc céu tao ‘DD\/ OH
R Re

0 0
. Ri1= R2=OCHs
1. Ri= OCHs; R2=H
1. Ri= R2=H

Khéi lvong phén tir l. 368,39
1. 338,39
1. 308,39

3. Cam quan Bot tinh thé mau vang cam.



4. Chirc nang
5. Yéu cau ky thuat
5.1. Dinh tinh

Do tan

Céc phan trng mau

Sé&c ky bdn méng
5.2. D6 tinh khiét

Tén dw dung méi

Chi

5.3. Ham luvong

6. Phwong phap tho
6.1. Binh tinh

Céc phan teng mau

Sé&c ky ban méng

6.2 Do tinh khiét
Chi

6.3. Binh lwvong

Pham mau.

Khéng tan trong nwéc va diethyl ether; tan trong ethanol va acid acetic
bang.

Dung dich m&u thir trong ethanol c6 mau vang va cho huynh quang xanh
nhat. Thém dung dich mau th& nay vao acid sulfuric dac sé c6 mau dé
tham.

Dat yéu ciu (mb ta trong phan Phuong phap thi).

Aceton: Khéng dwoc qua 30 mg/kg
Hexan: Khéng dwoc qua 25 mg/kg
Methanol:

Ethanol:

Isopropanol:

Khéng dwoc qua 50 mg/kg
Ethyl acetat:

Khéng dwoc qua 2 mg/kg

Khéng nhé hon 90% téng cac thanh phan mau.

X ly dung dich mau th&r trong nwéc hoac trong ethanol lodng véi acid
hydrocloric dén khi mau cam bat dau xuét hién. Chia dung dich sau khi x(
ly thanh 2 phan, thém boét (hodc tinh thé) acid boric vao 1 phan. Mau dé
hdng sé& xuét hién nhanh sau khi thém, mau sé dé nhan biét hon khi so v&i
phan khong thém acid boric. Phan (ng c6 thé tién hanh bang cach nhing
mot mau gidy loc vao dich mau thi tan trong ethanol, lam khé tai 100°, sau
do6 tAm wét mau gidy loc bang dung dich acid boric loang da thém vai giot
acid hydrocloric. Dé kho, sé& xuat hién mau dé hong.

Cham 5 uL dich thr (0,01 g méau th& trong 1 ml ethanol 95%) trén 1 ban
mong sac ky (cellulose vi tinh thé; 0,1 mm). Khai trién séc ky trong binh
ch*a hédn hop dung méi pha déng 3-methyl-1-butanol/ethanol/nwéc/dung
dich amoniac (4:4:2:1), d& dung méi khai trién trén bdn méng 10-15 cm tir
vach xuét phat. Kiém tra, quan sat dwéi anh sang thwong va dén UV:

Dwéi anh sang thuong va UV c6 2 hodc 3 vét mau vang véi Ry trong
khoang 0,2 - 0,4.
Duwai dén UV c6 céc vét véi Ri khoang 0,6 va 0,8

Céc vét déu c6 huynh quang mau vang duwéi dén UV.

Xac dinh bang k¥ thuat hap thu nguyén t& thich hop cho ham lwong quy
dinh. Lwa chon c& mau thtr va phwong phap chudn bi mau dwa trén
nguyén tc cha phwong phap mé ta trong JECFA monograph 1-Vol. 4
phan cac phwong phap phan tich cong cu.

Can 0,08 g mau tht (chinh xac dén mg), chuyén vao binh dinh mic 200 ml
va hoa tan bang lac véi ethanol, dinh m&c dén vach béng ethanol. Dung
pipet hat 1 ml dung dich va cho vao binh dinh md&c 100 ml, dinh m&c dén
vach bang ethanol.

Xac dinh d6 hap thu quang tai 425 nm, cuvet do day 1 cm. Tinh ty Ié tbng
ham lwong chat mau trong mau thir theo codng thirc:

Ax200x100
W =x1607



Trong do:
A = dd hép thu cla dung dich mau thi
W = Khéi lwgng mau thir

1607 = Bo hép thu riéng clia dung dich curcumin chuan trong ethanol tai
425 nm.

Viéc xac dinh d6 hap thu quang phai tién hanh ngay khi pha xong dung
dich, b&i vi mau cta dung dich cé thé nhat dan theo thoi gian.

PHU LUC 2

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI RIBOFLAVIN

1. Tén khac, chi sb

2. Pinh nghia

Tén hoa hoc

M3 sé C.A.S.
Céng thitre héa hoc

Céng thirc céu tao

Khéi long phén tor
3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Quang phé

GOc quay curc riéng

Phan teng mau

5.2. D6 tinh khiét

Gidm khéi long khi lam khé
Tro sulfat

Céc chét mau phu

Vitamin Bz, Lactoflavin
INS: 101i
ADI =0 - 0,5 mg/kg thé trong.

Riboflavin; 3,10-dihydro-7,8-dimethyl-10-[(2S,3S,4R)-2,3,4,5-
tetrahydroxypentyl]benzo-[g]pteridin-2,4-dion; 7,8-dimethyl-10-(1'-Dribityl)
isoalloxazin.

83-88-5
C17H20N406

376,37
Bot tinh thé mau vang dén vang cam, ¢c6 mui nhe.

Pham mau.

R4t kho tan trong nuwéc, thuc té khéng tan trong con, ether, aceton va
cloroform; rat dé tan trong dung dich kiém loang.

St dung dung dich méu thr trong nwéce, da chuén bj trong phan Binh
lwong, xac dinh d6 hap thu quang (A) tai cac bwdc séng 267 nm, 375
nm, 444 nm.

Ty sb As7s/Azer ndm trong khodng 0,31 va 0,33.
Ty s6 AasalAzer ndm trong khodng 0,36 va 0,39.
[@]20,D: trong khoang -115° va -140¢°.

Dat yéu ciu (mb ta trong phan Phuong phap thi).

Khdéng dwoc qua 1,5%.
Khéng dwoc quéa 0,1%.
Dat yéu ciu (mb ta trong phan Phuong phap thi).



Céc amin thom béc nhét
Chi

5.3. Ham lwgong C17H20N4O6
6. Phwong phap thor

6.1 Binh tinh

G6c quay curc riéng

Phan (rng mau

6.2. Do tinh khiét
Gidm khdi luong khi lam khé

Tro sulfat

Céc chat mau phu

Chi

6.3. Dinh lvgng

Khéng dwoc qua 100 mg/kg tinh theo anilin.
Khéng dwoc qua 2 mg/kg.
Khéng dwoc thdp hon 98%.

Séy khoé mau tai 100 °C trong 4 g&. Can 50 mg va hoa tan trong dung
dich natri hydroxyd 0,05 N khéng c6 carbonat va pha loéng dén da 10 ml
cling béng dung dich nay. Po dd quay quang cta dung dich trong 30
phut ké tir khi pha dung dich.

Hoa tan khoang 1 mg mau vao 100 ml nwéce. Dung dich c6 mau vang
xanh nhat khi cho anh sang truyén qua va c6 huynh quang xanh vang
dam vé&i anh sang phan xa. Mau sé bi mat khi thém acid v6 co hoac kiém
vo co.

Sy tai 105 °C, trong 4 gi®
- Thir theo JECFA monograph 1 - vol.4
-M&u thir: can 2 g

Chuan bj dung dich chuadn khéng c6 lumiflavin cho thir nghiém bang
cach pha loang 3 ml dung dich kali dicromat 0,1 N v&i nwéc dén da 1000
ml. Cho mét it cloroform qua co6t nhdm oxyd dé loai hét ethanol. L4y 10
ml cloroform nay, thém 35 mg mau, lac trong 5 phut va loc. Mat d6 mau
cua dich loc khéng dwoc dam hon mat dd mau cta 10 ml chuan khi quan
sat trong dung cu chtra cung loai

Thir theo hwéng dan tai JECFA monograph 1 - vol.4. S&r dung k¥ thuat
hap thu nguyén tt thich hop véi ham lwong chi dinh dé& xac dinh. Lwa
chon c& mau thtr va phwong phap chudn bj mau dwa trén nguyén tic
cta phwong phap mé ta trong Phu luc 1: Cac phwong phap thér chung
phan cac phwong phap phan tich cong cu

Tién hanh dinh lwong trong méi trwdng it &nh sang. Phan tan 65,0 mg
mau thr trong 5 ml nwéc trong binh dinh mirc 500 ml mau nau, can dadm
b&o rang toan bd mau thir da bj tm wét, hoa tan trong 5 ml dung dich
natri hydroxyd 2 N. Ngay khi m4u tan hoan toan, thém 100 ml nwéc va
2,5 ml acid acetic bang va pha lodng bang nwéc dén dd 500 ml. Ly 20,0
ml dung dich nay, thém 3,5 ml dung dich natri acetat 1,4% (kl/tt) va pha
lo&ng v&i nwéc dén da 200 ml. Do d6 hap thu quang (A) tai cuc dai hap
thu 444 nm.

% Riboflavin = [(Ax5000) / (328xW)] x 1,367
trong dé
A = dd hép thu cla dung dich mau thi tai 444 nm
W = Khéi lwgng mau thi, tinh bang g.

PHU LUC 3

YEU CAU KY THUAT VA PHUONG PHAP THU DOI VOI TARTRAZIN

1. Tén khac, chi sé

2. Binh nghia

Tén hoa hoc

Cl Food Yellow 4, FD&C Yellow No. 5; Sé6 CI (1975): 19140
INS: 102
ADI = 0 - 7,5 mg/kg thé trong.

Chu yéu gdm Trinatri 5-hydroxy-1-(4-sulfonphenyl)-4-(4-
sulfonphenylazo)-H-pyrazol-3-carboxylat cing cac chat mau phu cung
v&i NaCl va (hoac) Na2S04 la cac thanh phan khdng mau chinh.

C6 thé chuyén thanh chat mau nhém (aluminium lake) twong ng, trong
trwong hop nay ap dung quy dinh chung doi véi cac loai chat mau nhém.

Trinatri 5-hydroxy-1-(4-sulfonphenyl)-4-(4-sulfonphenylazo)-H-pyrazol-3-



carboxylat

M& sé C.A.S. 1934-21-0
Céng thitre hbéa hoc C16HoN4NazO9S2
Céng thirc céu tao Ma0OC
MaCL s N=N
Khéi lvong phén tdr 534,37
3. Cam quan Dang bét hoac hat mau cam nhat.
4. Chirc nang Pham mau.

5. Yéu cau ky thuat

5.1. Dinh tinh
Do tan Tan trong nudrc, it tan trong ethanol.
Pinh tinh céc chat mau Phai c6 phan (rng dac trwng cla cac chat mau

5.2. D6 tinh khiét

Gidm khoi lwong khi lam khé tai Khéng dwoc quéa 15% cung véi clorid va sulfat tinh theo mudi natri.
135°C

Chét khéng tan trong nuéc Khéng dwoc qua 0,2%.
Chi Khéng dwoc qua 2 mg/kg.
Céc chat mau phu Khéng duoc quéa 1%.

Céc chét hiru co ngoai chat  Khong duoc qua 0,5% (tdng cac acid Tetrahydroxysuccinic; acid 4-
mau Hydrazinbenzensulfonic;

acid 4-Aminobenzensulfonic; acid 5-Oxo-1-(4-sulfophenyl)-2-pyrazolin-3-
carboxylic; acid 4,4'-Diazoaminodi (acid benzensulfonic).

Céc amin thom béc nhéat khéng Khéng duoc qué 0,01% tinh theo anilin.

sulfon hoa

Céc chét co thé chiét bang Khoéng duoc qua 0,2%.

ether

5.3. Ham lwgng Khéng dwoc thp hon 85% tbng cac chat mau.

6. Phwong phap thir

6.1. D6 tinh khiét

Chi - Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.
- S dung k¥ thuat hap thu nguyén t thich hop voi ham lwong chi dinh
dé xac dinh. Lya chon ¢& mau thir va phwong phap chuén bi mau dya
trén nguyén tac cua phwong phap mé ta trong JECFA monograph 1-Vol.
4, Céac phuwong phap th&r chung phan cac phuwong phap phan tich cong
Ccu.

Céc chét mau phu - Thir theo hwéng dan tai JECFA monograph 1-Vol. 4

- Str dung diéu kién sau: Dung méi khai trién 1a dung méi s 4; chiéu cao
clia tuyén dung moi ~ 12 cm.
Céc chét hiru co ngoai chdt - Thir theo huwéng dan tai JECFA monograph 1-Vol. 4
mad - St dung ky thuat HPLC v&i cac didu kién nhu sau: HPLC rira gii
gradient 2 dén 100% v@i toc dd tang co dinh 2%/phut.

6.2. Binh lvgng

T[én hanh theo hwéng dan trong chuyén luan xac dinh tdng ham lwong
béng chuan d6 véi Titan (l1I) clorid (trong Phu luc 1: Cac phwong phap
th(r chung) nhuw sau:

Can 0,6 - 0,7 g mau thir;



Pém 15 g natri hydro tartrat;
Mé&i ml TiCls 0,1 N twong dwong véi 13,56 mg cac chat mau (D).

PHU LUC 4

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI QUINOLIN

1. Tén khac, chi sé

2. binh nghia

Tén héa hoc

Ma sé6 C.A.S.
Céng thitre héa hoc

Céng thirc céu tao

Khéi lurong phén to

3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Dinh tinh cac chat mau
5.2. D0 tinh khiét

Gidm khoi lwong khi sy tai
1350

Chét khéng tan trong nuéc
Chi
Kém

Céc chét mau phu

Céc hop chét hitu co ngoai
cac thanh phan mau

Cl food yellow 13, CI (1975) No. 47005,
INS: 104
ADI = 0 — 10 mg/kg thé trong.

Ché pham thu dwoc bang cach sulfonat hoa 2-(2-quinolyl)-1,3-indandion
ho&c hén hop chiva khodng hai phan ba 2-(2-quinolyl)-1,3-indandion va
mot phan ba 2-[2-(6-methyl-quinolyl)]1,3-indandion; Ché phdm ch&a hén
hop mudi natri cia cac disulfonat (chd yéu), cac monosulfonat and cac
trisulfonat cGa cac hop chat néu trén va cac chat mau phu cung véi natri
clorid va/hoac natri sulfat Ia cac thanh phan chinh khéng tao mau.

Quinolin cé thé chuyén thanh dang mau nhém twong tng, trong trwéng
hop nay ap dung quy chuan chung cho dang mau nhém cla cac phadm
mau.

dinatri

Dinatri - 2-(1,3-dioxo-2-indanyl)-6,8-quinolin - sulfat;
indan-1,3-dion disulfonat (thanh phan chinh)

8004-72-0 (acid disulfonic khdong methyl hoa)
C18HaNNa20sS: (thanh phan mau chinh)

Thanh phan mau chinh

2-(2-quinolyl)-

6 mudi: R1 = SOsNa, Rz = H

8 mudi: R1, Rz = SOzH

Thanh phan mau chinh: 477,38
B6t hoac hat nhé mau vang.

Pham mau.

Tan trong nwéc, it tan trong ethanol

Phai c6 phédn (rng dic trwng cla cac chat mau.

Khéng dwoc qua 30% cung véi clorid va sulfat tinh theo mudi natri.

Khong dwoc qua 0,2%.
Khéng dwoc qua 2 mg/kg.
Khéng dwoc qua 50 mg/kg.

Téng ham lwong 2 chat 2-(2-quinolyl)-1,3-indandion va 2-[2-(6-
methylquinolyl)]-1,3-indandion Khéng dwoc qua 4 mg/kg
Téng ham lwong cac chat 2-methylquinolin, acid 2-methylquinolinsulfonic,

acid phtalic, 2,6-dimethylquinolin, acid 2,6-dimethylquinolin sulfonic Khéng
dwoc qua 0,5%



Céc amin thon béc nhét
khoéng sulfonat héa

Chét c6 thé chiét bdng ether

5.3. Ham lwgng

6. Phwong phap thor
6.1. D6 tinh khiét
Chi

Céc chat mau phu

Céc hop chat hiu co ngoai
cac thanh phan mau

6.2. Binh lvong

Khéng dwoc qua 0,01% tinh theo anilin.

Khdéng dwoc quéa 0,2%.

Khong nhé hon 70% téng cac thanh phan mau. Béi véi ché phadm quinolin
vang san xuat tir 2-(2-quinolyl)-1,3-indandion sé c6 cac thanh phan sau:

- Khéng nhoé hon 80% dinatri 2-(2-quinolyl)-indan- 1,3-diondisulfonat;

- Khéng dwoc qua 15% natri 2-(2-quinolyl)-indan-1,3-dionmonosulfonat;

- Khéng dwoc qua 7% trinatri 2-(2-quinolyl)-indan-1,3- diontrisulfonat;

Thi theo hwéng dan tai JECFA monograph 1-Vol. 4. St dung k¥ thuat hap
thu nguyén t& thich hop véi ham lwong chi dinh dé& xac dinh. Lwa chon c&
mau thtr va phwong phap chuan bi mau dwa trén nguyén tic cta phwong
phap moé td trong JECFA monograph 1-Vol. 4, Cac phwong phap thi
chung phan cac phwong phap phan tich cong cu.

Thtr gi¢i han cla 2-(2-quinolyl)-1,3-indandion va 2-[2-(6-methylquinolyl)]-
1,3-indandion.

S& dung thiét bj va ether c6 chét lwong theo mé ta trong chuyén luan xac
dinh chat cé thé chiét bang ether va tién hanh chiét nhw sau: Rira dich
chiét 2 1an méi 1an v&i 25 ml nwéc cat. Cho ether bay hoi dé dich chiét con
khodng 5 ml, sau dé cho vao t sy tai nhiét do 105° dé dudi hét ether. Hoa
tan cdn con lai trong cloroform va pha lodng dén chinh xac 10 ml. Xac dinh
dd hap thu quang cta dung dich nay tai bwéc song hap thu cuwc dai
(khodng 420 nm) s dung cloroform lam dung dich dbi chirng. Gia tri 6
hdp thu quang = 0,27 twong &ng véi gidi han cta 2-(2-quinolyl)-1,3-
indandion la 4 mg/kg. 2-[2-(6-methylquinolyl)]-1,3-indandion dwoc danh gia
nhw 2-(2-quinolyl)-1,3-indandion.

Céc hop chét hivu co ngoai cac thanh phan mau trong quinolin chi cé trong
ché pham san xuét tir 2-(2-quinolyl)-1,3-indandion.

Xé&c dinh bang phwong phap séc ky 16ng, v&i cac diéu kién nhw sau:

Thiét bi: S&c ky Idng phan gidi cao c6 bo diéu khién gradien néng d6 pha
dong.

Detector: Detector UV cho HPLC c6 thé do dé hap thu quang tai 254 nm.
Cot: Nucleosil, 250X4 mm, 7 um.
Hé dung méi:

A: Bém acetat pH 4,6:nuwéc (1:10). BDém acetat bao gdébm dung dich NaOH
1M : acid acetic 1 M : nwde (5:10:35).

B: (A):methanol (20:80).
Nong d6 mau 1%(m/v) trong dung moi A.

Diéu kién gradient ndng dé pha déng:

Phat %A %B
0 100 0
15 65 35
20 50 50
25 0 100
36 0 100

42 100 0

Tbc d6 dong: 1 ml/phat

T[én hanh theo huwéng dan trong chuyén luan Xac dinh tdng ham lwong
bang phwong phap quang phd (JECFA monograph 1 - Vol. 4).



Dung méi: Bém photphat pH 7

Pha lodng dung dich A: ttr 10 ml pha dén 250 ml
Do hép thu riéng (a): 86,35

Buéc séng hép thu cwc dai: 415 nm

Riéng dbi v&i ché phdm quinolin san xuét tlr 2-(2-quinolyl)-1,3-indandion
xac dinh ty 1& % cha di-, mono-, trisulfonat: St dung diéu kién HPLC m6 ta
trong chuyén luan xac dinh cac hop chéat hiru co ngoai thanh phan mau,
v&i néng d6 dung dich mau tht trong dung méi HPLC A la 0,05% thay cho
1%. Biéu thi két qua theo ty 1& % tdng cac thanh phan mau co trong ché
pham.

PHU LUC 5

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VO'I SUNSET YELLOW FCF

1. Tén khac, chi sé

2. Dinh nghia

Tén héa hoc
M3 sé C.A.S.
Céng thtre héa hoc

Céng thirc céu tao

Khéi lurong phén to

3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Dinh tinh cac chat mau
5.2. D0 tinh khiét

Cl Food Yellow 3, FD&C Yellow No. 6; Sé Cl (1975): 15985
INS: 110
ADI =0 - 2,5 mg/kg thé trong.

Chl yéu gém dinatri 6-hydroxy-5-(4-sulfonphenylazo)-2-naphthalen-6-
sulfonat cing cac chat mau phu cung véi NaCl va (hoac) Na2S0a4 la cac
thanh phan khéng mau chinh.

C6 thé chuyén thanh chat mau nhém (aluminium lake) twong trng, trong
trwdng hop nay ap dung quy dinh chung doi véi cac loai chat mau nhém.

dinatri 6-hydroxy-5-(4-sulfonphenylazo)-2-naphthalen-6-sulfonat.
2783-94-0

C1sH10N2Na207S2
HO
e
S0,MNa
452,38

Dang bét hoac hat mau dé cam.

Pham mau.

Tan trong nwéec, it tan trong ethanol.

Phai c6 phan (rng dac trwng cla cac chat mau.

Gidm khéi luong khi lam khé taiKhong dwoc qua 15% cung véi clorid va sulfat tinh theo muéi natri.

135°C
Chét khéng tan trong nuéc
Chi

Céc chat mau phu

Céc chét hiru co ngoai chét
mau

Khéng dwoc quéa 0,2%.
Khéng dwoc qua 2 mg/kg.
Khéng dwoc qua 5%.

Trong d6 khéng duwoc qua 2% cac chat mau khac ngoai trinatri 2-
hydroxy-1-(4-sulfonphenylazo)naphthalen-3,6-disulfonat.

Khéng dwoc qua 0,5% tdng cac acid 4-amino-1-benzensulfonic;
Acid 3-hydroxy-2,7-naphthalendisulfonic;
Acid 6-hydroxy-2-naphthalensulfonic;



Acid 7-hydroxy-1,3-naphthalendisulfonic;
Acid 4,4'-diazoaminodibenzensulfonic;
Acid 6,6'-dioxy-2-naphthalensulfonic.

Céc amin thom béc nhét khéng Khéng duwoc qué 0,01% tinh theo anilin.

sulfon hoa

Céc chét c6 thé chiét bang Khéng dwoc quéa 0,2%.

ether

5.3. Ham luvong Khéng dwoc thap hon 85% tdng cac chat mau.

6. Phwong phap thor
6.1. Do tinh khiét
Chi - Thir theo hwdng dan tai JECFA monograph 1-Vol. 4.

- St dung k¥ thuat hap thu nguyén tt thich hop véi ham lwong chi dinh
dé xac dinh. Lwa chon c¢& mau thir va phwong phap chuan bi mau dwa
trén nguyén tic cla phwong phap moé ta trong JECFA monograph 1-Vol.
4 phan cac phuong phap phan tich céng cu.

Céc chat mau phu - Thir theo hwéng dan tai JECFA monograph 1-Vol. 4

- S dung diéu kién sau: Dung méi khai trién Ia dung mai s6 4; chiéu cao
cua tuyén dung méi ~ 17 cm.
Céc chét hiru co ngoai chdt - Thir theo huwéng dan tai JECFA monograph 1-Vol. 4

mad - S dung ky thuat HPLC véi cac didu kién nhw sau: HPLC rira giai

gradient 2 dén 100% véi téc d6 tang cb dinh 4%/phut, tiép theo rira giai
tai 100%.

6.2. Binh lvong

T[én hanh theo hwdng dan trong chuyén luan xac dinh tdng ham lwong
bang chuan d6 va&i Titan (l11) clorid (trong JECFA monograph 1-Vol. 4)
nhw sau:

Can 0,5 - 0,6 g mau th;
Pém 10 g natri citrat;

M&i ml TiCls 0,1 N twong dwong véi 11,31 mg cac chat mau (D).

PHU LUC 6
QUY YEU CAU KY THUAT VA PHUONG PHAP THU BOI VO'I CARMIN
1. Tén khac, chi s6 Cochineal carmin, Cl Natural Red 4, Cl (1975) No. 75470,
INS 120

ADI cho ca nhom carmin 12 0 - 5 mg/kg thé trong tinh theo amoni carminat,
cac muoi Ca, K, Na quy ra twong dwong.

2. Dinh nghia Ché pham thu dwoc bang cach chiét tir phdm yén chi chiva xac kho cla

rép son cai (Dactylopius coccus Costa) véi nwéc; Chat mau chinh la mét
phirc chelat nhdm ngadm nwéc cla acid carminic, trong phirc nay ty 1&€ phan
tlr gilba Nhém va acid carminic la 1/2.
Trong ché phdm thwong mai, chat mau chinh két hop vai cation amoni;
calci; kali,hoé,c natri, éj dang ty do hay két hop, cac cation nay luén du’,.
Trong ché pham c6 thé chira protein tir xac con tring nguyén liéu, co thé
chra mudi carminat va lvgng dw it cation nhém.

Tén hoa hoc Phirc chelat nhdm ngdm nwéc clda acid carminic (7-beta-D-
glucopyranosyl-3,5,6,8-tetrahydroxy-1-methyl-9,10-dioxo-anthracen-2-
carboxylic acid)

M& s6 C.A.S. 1390-65-4 (carmin)
1260-17-9 (acid carminic)
Cong thire hda hoc Acid carminic C22H20013

Céng thirc céu tao Acid carminic



Phirc nhém clia acid carminic

COOH
OH cu®
-— H50
— H 20
OH
COOH
M*: cation 12 CGa™, Na*, K*, NH,"
Khéi lvong phén tdr Acid carminic: 492,39
3. Cam quan Dang b6t hodc manh vun mau dé téi dé dam
4. Chirc nang Pham mau
5. Yéu cau ky thuat
5.1. Binh tinh
Do tan D6 tan cla ché phdm carmin phu thudc vao ban chéat cla cation c6 mat
trong ché phdm. Ché phdm chira chi yéu cation amoni (mudi amoni
carminat) tan tot trong nwéc tai pH 3,0 va pH 8,5. Ché phdm chiva cha yéu
cation calci (mudi calci carminat) it tan trong nwéc tai pH 3,0 nhwng tan tot
tai pH 8,5.
Phén tmg mau Dat yéu cau (mb ta trong phan Phwong phap thiy)

5.2. D6 tinh khiét

Gidm khoi lwong khi lam khé Khoéng dwoc qué 20%.
Tro toan phéan Khéng dwoc qua 12%.
Protein Khéng dwoc qua 25%.

Chét khéng tan trong dungKhéng dwoc qué 1%.
dich amoniac lodng

Chi Khéng dwoc qua 2 mg/kg.

Yéu céu vé vi sinh vt Salmonella; Am tinh.

5.3. Ham lwong C22H20013  Khong thdp hon 50% C22H20013 tinh theo ché pham da lam khé.
6. Phwong phap thor

6.1 Dinh tinh

Phan tng mau - Kiém héa nhe dung dich méau th&r bang cach thém 1 giot dung dich natri



6.2 Do tinh khiét
Gidm khdi luong khi lam khé

Tro toan phan

Protein

hydroxyd (ho&c kali hydroxyd) 10%. Dung dich chuyén sang mau tim.

- Thém mét it tinh thé natri dithionit (Na2S204) vao cac dung dich mau thiy
trung tinh, da kiém héa, da acid héa. Cac dung dich nay khéng bi mat mau.
- Lam khé lwong nhé mau thi trén dia siv. D& ngudi hoan toan, nhd 1-2
giot thuéc thtr acid sulfuric vao c&n con lai trén dia. Mau cla can khong
thay di.

- Acid héa dung dich mau thir trong nwéc bang dung dich thubc thir acid
hydrocloric, thé tich thuéc thtr bang 1/3 thé tich dich thir, cho thém rwou
amylic, l&c déu. Tach lay I&p rwou amylic va riva 2-4 1an véi dong thé tich
nwéc cat dé loai hoan toan acid hydrocloric. Pha long phan rwou amylic
v&i ether dau hod (40-60 ©) dbng thé tich hodc thé tich ether dau hoa gép
doi, lac vai lan véi mot it nwéc cat dé loai hét mau. Thém, nhé tirng giot
dung dich urani acetat 5%, ldc déu sau mdi lan thém. Dung dich chuyén
sang mau xanh luc ngoc dac trung.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4
- séy tai 135 °C trong 3 gio.

- Thir theo hwdng dan tai JECFA monograph 1-Vol. 4
- chuyén luan xac dinh tro, can 1 g mau.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4

- chuyén luan xac dinh Nito phi amoni X 6,25

Chét khéng tan trong dung Can 0,25 g (chinh xac dén mg) mau thtr da dwoc lam khd, hoan tan trong

dich amoniac lodng

Chi

6.3. Binh lwgng

2,5 ml dung dich amoniac lodng (160 ml dung dich thudc thr amoniac dac,
thém nwéc cat dén 500 ml) va pha lodng véi nwéc cat dén 100 ml, thu
dwoc dung dich trong. Loc dung dich nay qua phéu thuy tinh xép. Rira
phéu v&i dung dich amoniac 0,1% va lam kho dén khéi lwgng khéng ddi tai
105°.

Xac dinh bang ky thuat hap thu nguyén t& thich hop cho ham lwong quy
dinh. Lwa chon ¢& mau thir va phwong phap chuan bi mau dwa trén
nguyén tac cta phwong phap mé ta trong JECFA monograph 1-Vol. 4
phan cac phwong phap phan tich céng cu.

Can 100 mg (chinh xac dén mg) méau thtr, hoa tan vao 30 ml dung dich
acid hydrocloric 2N sbi, lam ngudi. Chuyén toan bé dung dich sang binh
dinh m&c 1000 ml, pha lodng va dinh mdc téi vach bang nwéc cét, lac déu.
Xac dinh d6 hap thu quang clta dung dich tai buwéc séng hap thu cuc dai
khoang 494 nm, st dung mau trang la nwéc cat, cuvet do co do day 1 cm.
Tinh ham lwong % acid carminic trong mau thi theo cdng thic:

(100 x A x 100) / (1,39 x W)
trong do:
A = dd hép thu quang cta dung dich mau thi;
W = Khéi lwgng mau thiv,tinh bang mg;

1,39 = d6 hap thu quang cta dung dich acid carminic néng d6 100
mg/1000 ml;

Néu d6 hap thu quang do dwoc khéng nam trong khoang gia tri 0,65 - 0,75,
chuan bi mau thr khac va hiéu chinh khoi lwgng mau thtr thich hop.

PHU LUC 7

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI CARMOISIN

1. Tén khac, chi sb

2. Pinh nghia

Cl Food Red 3, Azorubine; CI (1975): 14720

INS: 122

ADI = 0 - 4 mg/kg thé trong.

Chi  yéu gbm dinatri  4-hydroxy-3-(4-sulfon-1-naphthylazo)-1-



naphthalensulfonat cung cac chat mau phu cung véi NaCl va (hoic)
Na2S0q4 la cac thanh phan khéng mau chinh.

C6 thé chuyén thanh chat mau nhém (aluminium lake) twong ng, trong
trwdng hep nay ap dung quy dinh chung doi véi cac loai chat mau nhém.

Tén hoa hoc dinatri 4-hydroxy-3-(4-sulfon-1-naphthylazo)-1-naphthalensulfonat.
M4 sé C.A.S. 3567-69-9
Céng thtre héa hoc C20H12N2Na207S2

Céng thirc céu tao HO Q
oy
O e

Khéi lurong phén to 502,44
3. Cam quan Dang b6t hoac hat mau dé.
4. Chirc nang Pham mau.

5. Yéu cau ky thuat

5.1. Binh tinh
D¢ tan Tan trong nudrc, it tan trong ethanol.
Pinh tinh céc chat mau Phai c6 phan (rng dac trwng cla chat mau.

5.2. D6 tinh khiét

Gidm khoi lwong khi lam khé tai Khong dwoc qua 15% cung véi clorid va sulfat tinh theo mudi natri.
135°C

Chét khéng tan trong nuéc Khéng dwoc qua 0,2%.

Chi Khéng dwoc qua 2 mg/kg.

Céc chat mau phu Khéng duoc qua 1%.

Céc chét hiru co ngoai chdt  Khoéng dwoc quéa 0,5% tdng cac acid 4-Amino-1-naphthalensulfonic va
mau acid 4-hydroxy-1-naphthalensulfonic.

Céac amin thom bac nhét khéng Khéng dwoc qua 0,01% tinh theo anilin.

sulfon hoa

Céc chét c6 thé chiét bang Khéng duwoc qua 0,2%.

ether

5.3. Ham lwgng Khéng dwoc thp hon 85% tbng cac chat mau.

6. Phwong phap thor

6.1 Do tinh khiét

Chi - Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.
- S dung k¥ thuat hép thu nguyén tlr thich hgp véi ham lwgng cNhi dinh
dé xac dinh. Lya chon ¢c& mau thir va phwong phap chuén bi mu dya
trén nguyén tac cta phwong phap mo ta trong JECFA monograph 1-Vol.
4 phan cac phwong phap phan tich céng cu.

Céc chét mau phu - Thir theo hwéng dén tai JECFA monograph 1-Vol. 4

- S dung diéu kién sau: Dung mdi khai trién la dung méi sb 4; chiéu cao
cua tuyén dung méi ~ 17 cm.

Céc chét hiru co ngoai chdt - Thir theo huwéng dan tai JECFA monograph 1-Vol. 4
mad - S dung k¥ thuat HPLC v6i cac didu kién nhu sau: HPLC rira gidi
gradient t&r 2% dén 100% v@i toc d6 tang cd dinh 2%/phut.

6.3. Dinh lvgng

T[én hanh theo hwéng dan trong chuyén luan xac dinh téng ham lwong
bang chuan do véi Titan (Ill) clorid (trong JECFA monograph 1-Vol. 4)
nhw sau:



Can 0,5 - 0,6 g mau thr;
Pém 15 g natri hydrotartrat;
Mé&i ml TiCls 0,1 N twong dwong véi 12,56 mg cac chat mau (D).

PHU LUC 8
YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI AMARANTH
1. Tén khac, chi s6 Cl Food Red 9, Naphtol Rot S.; Cl (1975): 16185
INS: 123
ADI = 0 - 0,5 mg/kg thé trong
2. Dinh nghia Cht  yéu gbm trinatri  3-hydroxy-4-(4-sulfon-1-naphthylazo)-2,7-

naphthalendisulfonat va cac chat mau phu cung véi NaCl va (hodc)
Na2SOs4 la cac thanh phan khéng mau chinh.

C6 thé chuyén thanh chat mau nhém (aluminium lake) twong ng, trong
treong hop nay ap dung quy dinh chung doi véi cac loai chat mau nhém.

Tén hoéa hoc trinatri 3-hydroxy-4-(4-sulfon-1-naphthylazo)-2,7-naphthalendisulfonat
Mé s6 C.A.S. 915-67-3

Céng thitre héa hoc C20H11N2NazO10S3

Céng thire cu tao HO 50,Na

S0;MNa
Khéi luong phén to 604,48
3. Cam quan Dang bét hodc hat mau nau dé hodc nau dé sam.
4. Chirc nang Pham mau.
5. Yéu cau ky thuat
5.1. Binh tinh
D¢ tan Tan trong nuwdc, it tan trong ethanol
Pinh tinh céc chat mau Phai c6 phan (rng dac trwng cla chat mau.

5.2. D6 tinh khiét

Gidm khéi luong khi lam khé taiKhéng dwoc qua 15% cung véi clorid va sulfat tinh theo muéi natri.

135°C

Chét khéng tan trong nuéc Khéng dwoc qué 0,2%.

Chi Khéng dwoc qua 2 mg/kg.

Céc chat mau phu Khéng duoc qué 3%.

Céc chét hitu co ngoai chat Khéng duoc qua 0,5% tbng céac acid 4-amino-1-naphthalensulfonic;

mau acid 3-hydroxy-2,7-naphthalendisulfonic; acid 6-hydroxy-2-
naphthalensulfonic; acid 7-hydroxy-1,3-naphthalendisulfonic va acid 7-
hydroxy-1,3,6- naphthalen-trisulfonic.

Céc amin thom bac nhét khéng Khong dugc qua 0,01% tinh theo anilin.

sulfon hoa

Céc chét co thé chiét bang Khéng duwoc qua 0,2%.

ether

5.3. Ham lwvong Khéng dwoc thp hon 85% tbng cac chat mau.

6. Phwong phap thir
6.1 Do tinh khiét



Chi - Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.

- §CP dung k¥ thuat hap thu nguyén ttr thich hop v&i ham lvong c~hi dinh
de xac dinh. |,_L_J’a chon c& mau thr va phwong phap chuan bi mau dwa
trén nguyén tac cta phwong phap mé ta trong JECFA monograph 1-Vol.
4 phan cac phuwong phap phan tich céng cu.

Céc chét mau phu - Thir theo hwdng dan tai JECFA monograph 1-Vol. 4
- Str dung diéu kién sau: Dung méi khai trién la dung méi s6 3; chiéu cao
cta tuyén dung méi ~ 17 cm, sau 1 gid khai trién.

Céc chét hiru co ngoai chdt - Thir theo huwéng dan tai JECFA monograph 1-Vol. 4

mad - St dung ky thuat HPLC v&i cac didu kién nhw sau: HPLC rira gii

gradient 2 dén 100% vé&i toc db tang co dinh 4%/phat.

6.2. Binh lwgng
Tién hanh theo hwéng dan trong chuyén lun xac dinh tbng ham lwong
bang chuan d¢ véi Titan (lll) clorid (trong JECFA monograph 1-Vol. 4)
nhw sau:
Can 0,7 - 0,8 g mau thur;
Dém 10 g natri citrat;
M&i ml TiCls 0,1 N twong dwong véi 15,11 mg cac chat mau (D).
PHU LUC 9
YEU CAU KY THUAT VA PHUONG PHAP THU DOI VOI PONCEAU 4R
1. Tén khac, chi sé Cl Food Red 7, Cochineal Red A ; New Cochineal;
Cl (1975): 16255
INS: 124
ADI = 0 - 4 mg/kg thé trong.
2. Dinh nghia Chii yéu gbm trinatri d-2-hydroxy-1-(4-sulfon-1-naphthylazo)-6,8-
naphthalendisulfonat cung cac chat mau phu cung véi NaCl va (hoac)
Na2S0q4 la cac thanh phan khéng mau chinh.
C6 thé chuyén thanh chat mau nhém (aluminium lake) twong ng, trong
trwdng hop nay ap dung quy dinh chung doi véi cac loai chat mau nhom.
Tén hoa hoc Trinatri-2-hydroxy-1-(4-sulfon-1-naphthylazo)-6,8-naphthalendisulfonat
Mé& s6 C.A.S. 2611-82-7
Céng thitre héa hoc C20H11N2Na3010Ss.1,5H20
Céng thirc céu tao HO
)
oree
S0,Na
Khéi lvong phén tir 631,51
3. Cam quan Dang b6t hoac hat mau dé.
4. Chirc ning Pham mau.
5. Yéu cau ky thuat
5.1. Binh tinh
Do tan Tan trong nudrc, it tan trong ethanol.
Dinh tinh cac chat mau Phai c6 phan (rng dac trwng clGa chat mau.

5.2. D6 tinh khiét



Gidm khoi liong khi lam khé tai Khéong dwoc qua 20% cung véi clorid va sulfat tinh theo muéi natri.
135°C

Chét khéng tan trong nuéc Khéng dwoc qua 0,2%.
Chi Khéng dwoc qua 2 mg/kg.
Céc chat mau phu Khéng duoc qua 1%.

Céc chét hiru co ngoai chdt  Khéng duoc qua 0,5% tdng cac acid 4-amino-1-naphthalensulfonic; acid

mau 7-hydroxy-1,3-naphthalendisulfonic; acid 3-hydroxy-2,7-
naphthalensulfonic; acid 6-hydroxy-2-naphthalensulfonic va acid 7-
hydroxy-1,3,6-naphthalentrisulfonic.

Céc amin thom bac nhat khong Khéng dwoc qua 0,01% tinh theo anilin.

sulfon hoa

Céc chét co thé chiét bang Khong dwoc qua 0,2%.

ether

5.3. Ham luvong Khong dwoc thp hon 85% tdng cac chat mau.

6. Phwong phap thor

6.1. D0 tinh khiét

Chi - Thir theo hwdng dan tai JECFA monograph 1-Vol. 4.
- S dung k¥ thuat hép thu nguyén t& thich hgp véi ham lwong chi dinh
dé xac dinh. Lya chon c& mau thir va phwong phap chuén bi mu dva
trén nguyén tac cta phwong phap mo ta trong JECFA monograph 1-Vol.
4 phan cac phwong phap phan tich céng cu.

Céc chét mau phu - Thir theo hwdng dan tai JECFA monograph 1-Vol. 4

- St dung diéu kién sau: Dung mai khai trién Ia dung méi s6 3; chiéu cao
cua tuyén dung moi ~ 17 cm, sau 1 gio khai trién.

Céc chét hitu co ngoai chat - Thir theo hwdng dan tai JECFA monograph 1-Vol. 4
mad - S dung k§ thuat HPLC v6i céc didu kién nhw sau: HPLC riva gidi
gradient 2 dén 100% véi téc d6 tang cb dinh 2%/pht.

6.2. Binh lvong
T[én hanh theo hwéng dan trong chuyén luan xac dinh tdng ham lwong
bang chuan do véi Titan (lll) clorid (trong JECFA monograph 1-Vol. 4)
nhw sau:
Can 0,7 - 0,8 g mau thi;
Dém 10 g natri citrat;
M&i ml TiCls 0,1 N twong dwong véi 15,78 mg cac chat mau (D).

PHU LUC 10
YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOl ERYTHROSIN

1. Tén khac, chi sé Cl Food Red 14, FD&C Red No. 3; Cl (1975): 45430
INS 127
ADI =0 - 0,1 mg/kg thé trong

2. Pinh nghia Cha yéu 1a mubi dinatri 9-(o-carboxyphenyl)-6-hydroxy-2,4,5,7-tetraiodo-
3-isoxanthon monohydrat cing cac chat mau phu cung v&i NaCl va
(hoac) NazS04 |a cac thanh phan khdng mau chinh.
Co thé chuyén thanh chat mau nhém (aluminium lake) twong ng, trong
tredng hop nay ap dung quy dinh chung dodi véi cac loai chat mau nhém.

Tén hoa hoc Muéi dinatri 9-(o-carboxyphenyl)-6-hydroxy-2,4,5,7-tetraiodo-3-
isoxanthon monohydrat

M4 s6 C.A.S. 16423-68-0

Céng thirc hdéa hoc C20HslaNa20s5.H20



Céng thirc céu tao

Khéi lurong phén to

3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Dinh tinh cac chat mau
5.2. Do tinh khiét

897,88
Dang b6t hodc hat mau dé.

Pham mau.

Tan trong nwéc va trong ethanol

Phai c6 phan (rng dac trwng clia chat mau.

Gidm khoi luong khi lam khé taiKhéng dwoc quéa 13% cung véi clorid va sulfat tinh theo mudi natri.

135°C

lod v6 co

Chét khéng tan trong nuéc
Kém

Chi

Céc chat mau phu
Fluorescein

Céc chét hitu co ngoai chét
mau

Céc chét c6 thé chiét bang
ether

5.3. Ham lvong

6. Phwong phap thoe

6.1. DO tinh khiét

lod vé co

Chi

Khéng dwoc qua 0,1% tinh theo natri iodid.

Khéng dwoc qua 0,2%.

Khéng dwoc qua 50 mg/kg.

Khéng dwoc qua 2 mg/kg.

Khéng dwoc qua 4% (khéng bao gbm Fluorescein).

Khéng dwoc qua 20 mg/kg.

Khéng dwoc qua 0,2% Tri iodoresorcinol

Khbéng dwoc qua 0,2% acid 2-(2,4-dihydroxy-3,5-di-iodobenzoyl) benzoic
Khéng dwoc qua 0,2% dbi véi dung dich mau thty pH < 7.

Khoéng dwoc thap hon 87% tdng cac chat mau.

Can 1,0 g mau thir vao mét cbe cé mé 100 ml. Thém 75 ml nwdc cét,
dung may khudy tlr khudy cho tan hoan toan. Cho dién cuc dac trung
cho iod va mét dién cwc so sanh vao dung dich va dat may do thé &
thang do thich hop. Boc thé cta hé (mV).

Dung buret thém dung dich bac nitrat 0,001 M, d4u tién méi lan thém 0,5
ml, khi gan dén diém twong dwong (nhan biét bang sy thay déi dién thé
sau mdi lan thém) gidm con 0,1 ml/lan, dé én dinh va doc dién thé cta
hé sau mdi 1an thém (mV). Tién hanh chuan dd dén khi thém dung dich
bac nitrat 0,001 M ma khong lam thay déi dién thé dung dich nhiéu. Vé
dwdng biéu thi sw phu thudc gitva dién thé dung dich (mV) vao thé tich
dung dich bac nitrat 0,001 M thém vao. Diém twong duwong dwoc xac
dinh 1a diém ma thé tich dung dich bac nitrat 0,001 M thém vao twong
&ng v&i dd dbc cta dwdng db thi Ién nhéat.

Ham lwong natri iodid trong mau dwoc tinh = d6 chuén x 0,015%.
- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.

- S&r dung k¥ thuat h4p thu nguyén tt thich hop v&i ham lwong chi dinh
dé xac dinh. Lwa chon ¢& mau thr va phwong phap chuén bi mau dwa
trén nguyén tac cla phwong phap mé ta trong JECFA monograph 1-Vol.
4 phan cac phuong phap phan tich céng cu.



Céc chat mau phu

Céc chét hiru co ngoai chét
mau

Fluorescein

6.2. Binh lwvgng

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.

- S dung diéu kién sau: Dung méi khai trién 1a dung méi sb 5; chiéu cao
cula tuyén dung méi ~ 17 cm. Chu y: Khdng dé ban mdng sac ky truec tiép
ra ngoai sanh séng mat troi

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4

- S dung k¥ thuat sac ky cot vdi cac diéu kién hap thu nhu sau:

Tri-iodoresorcinol: 0,079 mgL-lcm- tai bwéc séng 233 nm, trong moi
trong acid.

Acid 2-(2,4-dihydroxy-3,5-di-iodobenzoyl) benzoic: 0,047 mgL-cm™ tai
buwé&c séng 348 nm, trong mdi trwdng kiém.

Nguyén téc:

Fluorescein dwoc tach khoi mau thir bang sac ky Iop méng (TLC) va so
sanh v@&i sac ky do cua Fluorescein chuan tai nong dé twong &ng véi
gi&i han quy dinh.

Dung moi:

Methanol + nwéc + dung dich amoniac (khéi lwong riéng ~ 0,890) (500
ml + 400 ml + 100 ml).

Chuén bi mau:

Can 1,09 mau thir, hoa tan trong khoang 50 ml dung mai va pha long
déen da 100 ml.

Chuan:

Can chinh xac lwong Fluorescein (da tinh ché bang cach két tinh lai
trong ethanol) twong dwong véi 1 g x ham lwong cac chat mau trong
mau (xac dinh trong phan dinh lwgng). Hoa tan trong nwéc (hodc trong
nwdc c6 10 ml dung dich amoniac c6 khdi lwong riéng ~ 0,890 néu st
dung acid khéng cé Fluorescein), pha loang va dinh méc dén dda 100 ml.
Tién hanh pha loang theo cac buéc lién tiép nhw sau:

Hut 1ml pha loang dén da 100 ml bang nuéc.

Hut 1ml pha loang dén da 100 ml bang nwéc.

Hut 20 ml pha lodng dén da 100 ml bang dung méi.

Dung moi sac ky:

n-Butanol + nwéc + dung dich amoniac (khéi lvong riéng ~ 0,890) +
ethanol (100 ml + 44 ml + 1 ml + 22,5 ml).

Tién hanh:

Lan lvot chdm canh nhau 25 pL dung dich th&r va dung dich chuén trén
cung 1’bén méng cellulose. Khai trién trong hé dung moi sac ky trong 16
gio. D€ khdé ban mdng. Soi dwdi den UV va so sanh huynh quang cua
vét thor voi vet chuan. Mat do huynh quang clia vét thtr khong dwoc qua
véet chuan.

Chu y: khéng dé bén méng ra anh séng mét troi truec tiép.

Can 1 g (chinh xa4c dén mg) mau thk, hda tan trong 250 ml nwéc,
chuyén vao mét cbc 500 ml sach, thém 8,0 ml acid nitric 1,5 N, khudy
déu. Loc qua phéu loc thay tinh x6p (86 xdp 3, dwéng kinh 5 cm), chira
san dda thay tinh va da can bi. Rlra c&n bang acid nitric 0,5% dén khi
dich rtra khong bi duc khi thir v&i dung dich bac nitrat (TS), sau d6 véi 30
ml nwéc cat. SAy tai nhiét dd 135+5 °C dén khdi lwong khong ddi. Can
than pha can bang dia thay tinh,d& nguoi trong binh hat &m va can.

Ham lwong tong Khéi lwong cén x 107,4
cacchatmau -

Khéi lwong mau thir

Xac dinh Chat khéng tan trong acid hydrocloric trong mau nhém
erythrosin



Hoa chét, thubc thir:
Acid hydrocloric dac
Acid hydrocloric 0,5% (tt/tt)

Dung dich amoniac loéng (pha loang 10 ml dung dich amoniac c6 khi
lwgng riéng =0,890 bang nwéc dén da 100 ml).

Tién hanh:

Can khoang 5 g (chinh xac dén mg) mau thtr vao cdc 500 ml. Thém 250
ml nwéc va 60 ml acid hydrocloric d&c. Bun séi d& hoa tan nhém trong
khi d6 erythrosin chuyén vé dang acid tw do, khéng tan trong acid. Loc
qua phéu loc thay tinh x6p s 4 da can bi. R&ra c&n véi mot lwong nhd
acid hydrocloric 0,5% néng, sau dé véi nuwéc cat ndng. Loai bd dich riva
acid, 14y phéu thay tinh xdp ra va rira phéu bang dung dich amoniac
lodng dén khi dich rira khong c6 mau. Say tai 135 °C dén khéi lwong
khong ddi. Can phéu va tinh khéi lwong cdn con lai va tinh ham lwong %
so v&i khéi lwong mau da lay.

PHU LUC 11

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VO'I RED 2G

1. Tén khac, chi sé

2. binh nghia

Tén hoa hoc
Ma sé C.A.S.
Céng thtre héa hoc

Céng thirc céu tao

Khéi long phén tor

3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Dinh tinh céc chat mau
5.2. Do tinh khiét

Cl Food Red 10, Azogeranine; CI (1975): 18050
INS: 128
ADI = 0 - 1 mg/kg thé trong.

Chi  yéu gom dinatri  8-acetamido-1-hydroxy-2-phenylazo-3,6-
naphthalendisulfonat cung cac chat mau phu cung voi NaCl va (hoac)
Na2S0q4 la cac thanh phan khéng mau chinh.

C6 thé chuyén thanh chat mau nhém (aluminium lake) twong (ng, trong
trwong hop nay ap dung quy dinh chung doi véi cac loai chat mau nhém.

Dinatri 8-acetamido-1-hydroxy-2-phenylazo-3,6-naphthalendisulfonat
3734-67-6

Ci18H13N3Na20sS»
OH  NHCOCH;
M
=N
Maly s S0,Na
509,43

Dang bét hoac hat mau dé.

Pham mau.

Tan trong nwdrc, it tan trong ethanol.

Phai c6 phan (rng dac trwng clia chat mau.

Gidm khéi luong khi lam khé taiKhong dwoc qua 20% cung véi clorid va sulfat tinh theo muéi natri.

135°C

Chét khéng tan trong nuéc
Chi

Céc chat mau phu

Céc chét hiru co ngoai chét

Khdéng dwoc qua 0,2%.
Khéng dwoc qua 2 mg/kg.
Khéng dwoc qua 2%.

Khéng dwoc qua 0,3% tdng cac acid 5-acetamido-4-hydroxy-2,7-
naphthalen-2,7-disulfonic va acid 5-Amino-4-hydroxy-2,7-naphthalen-2,7-



mau

disulfonic.

Céc amin thom béc nhéat khéng Khéng duwoc qué 0,01% tinh theo anilin.

sulfon hoa

Céc chét cé thé chiét bang
ether

5.3. Ham lvong

6. Phwong phap thor
6.1. Do tinh khiét

Chi

Céc chat mau phu
Céc chét hitu co ngoai chét

mau

6.2. Binh lvgng

Khéng dwoc qua 0,2%.

Khéng dwoc thap hon 80% tdng cac chat mau.

- Thir theo hwdng dan tai JECFA monograph 1-Vol. 4.

- S dung k¥ thuat h&p thu nguyén tt thich hop v&i ham lweng chi dinh
dé xac dinh. Lwa chon ¢& mau th& va phwong phap chuén bi mau dwa
trén nguyén tac cla phwong phap mé ta trong JECFA monograph 1-Vol.
4 phan cac phuong phap phan tich céng cu.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4

- St dung diéu kién sau: Dung méi khai trién 1a dung mai sb 4; chiéu cao
cua tuyén dung méi ~ 17 cm.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4

- St dung Ig)"/ thuat HPLC} vOi cac d[éu kién nhw sau: HPLC rira giai
gradient 2 dén 100% v&i toc dd tang co dinh 2%/phat.

T[én hanh theo hwéng dan trong chuyén luan xac dinh téng ham lwong
bang chuén dé véi Titan (lll) clorid (trong JECFA monograph 1-Vol. 4)
nhw sau:

Can 0,6 - 0,7 g mau th;
Pém 15 g natri hydrotartrat;
M&i ml TiCls 0,1 N twong dwong véi 12,74 mg cac chat mau (D).

PHU LUC 12

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VO'I ALLURA RED AC

1. Tén khac, chi sé

2. Pinh nghia

Tén hoa hoc

Ma sé C.A.S.
Céng thtre héa hoc

Céng thire céu tao

Khéi lurong phén to

Cl Food Red 17, FD&C Red No. 40; CI (1975): 16035
INS: 129
ADI = 0 - 7 mg/kg thé trong.

Chi  yéu gbm dinatri 6-hydroxy-5-(2-methoxy-5-methyl-4-sulfon-
phenylazo)-2-naphthalen-sulfonat cing cac chat mau phu cung voi NaCl
va (hoac) Na2S0q la cac thanh phan khéng mau chinh.

C6 thé chuyén thanh chat mau nhém (aluminium lake) twong ng, trong
trwong hop nay ap dung quy dinh chung doi véi cac loai chat mau nhém.

Dinatri 6-hydroxy-5-(2-methoxy-5-methyl-4-sulfon-phenylazo)-2-
naphthalen-sulfonat

25956-17-6
Ci18H14N2Na20sS2
OCH, HO

MaCy s N=N Q
5

N
496,43



3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Dinh tinh cac chat mau
5.2. D6 tinh khiét

Dang bét ho&c hat mau dé sam.

Pham mau.

Tan trong nwoc, it tan trong ethanol.

Phai c6 phan (rng dac trwng cia chat mau.

Giadm khéi lvong khi lam kho taiKhéng dwoc qua 15% cung vai clorid va sulfat tinh theo mudi natri.

135°C

Chét khéng tan trong nuwéc
Chi

Céc chat mau phu

Céc chét hiru co ngoai chét
mau

Khéng dwoc qua 0,2%.

Khéng dwoc qua 2 mg/kg.

Khong dwoc qua 3%.

Khéng dwoc qua 0,3% Natri 6-hydroxy-2-naphtalen sulfonat;

Khong dwgoc qua 0,2% acid 4-amino-5-methoxy-2-methyl-benzen-
sulfonic;

Khong dwoc qua 1,0% dinatri 6,6'-oxybis(2-naphthalen-sulfonat);

Céc amin thom béc nhéat khéng Khdng duoc qué 0,01% tinh theo anilin.

sulfon hoa

Céc chét c6 thé chiét bang
ether

5.3. Ham lvong

6. Phwong phap thor
6.1 D6 tinh khiét

Chi

Céc chat mau phu

Céc chét hitu co ngoai chét
mau

6.2. Binh lvgng

Khéng dwoc qua 0,2%.

Khéng dwoc thap hon 85% tdng cac chat mau.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.

- Str dung k¥ thuat hap thu nguyén ti thich hop véi ham lwong chi dinh
dé xac dinh. Lwa chon ¢& mau thr va phwong phap chudn bj mau dua
trén nguyén tac cla phwong phap mé ta trong JECFA monograph 1-Vol.
4 phan cac phuong phap phan tich céng cu.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4

- S dung diéu kién sau: Dung méi khai trién la dung méi sb 4; chiéu cao
cua tuyén dung méi ~ 17 cm.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4

- St dung k¥ thuat sac ky 16ng dwéi cac diéu kién nhw sau: HPLC rra
gidi gradient t» 0% dén 18% vo&i téc do tang cb dinh 1%/phut; 18 dén
62% v6i tbc dd tdng cb dinh 7%/phut, sau d6 rira giai tai 100%, téc do
dong 0,6 ml/phut.

Tién hanh theo hwéng dan trong chuyén luan xac dinh tong ham lvong
bang chuan dd v&i Titan (lll) clorid (trong JECFA monograph 1-Vol. 4)
nhw sau:

Can 0,5 - 0,6 g mau thi;
Dém 15 g natri hydrotartrat;
M&i ml TiCls 0,1 N twong dwong véi 12,41 mg cac chat mau (D).

PHU LUC 13

YEU CAU KY THUAT VA PHUONG PHAP THU DOI VO!I INDIGOTIN

1. Tén khac, chi sb

Indigocarmin; Cl Food Blue 1, FD&C Blue No. 2; Cl (1975): 73015
INS: 132
ADI = 0 - 5 mg/kg thé trong.



2. binh nghia

Tén hoa hoc
Ma sé C.A.S.
Céng thtre héa hoc

Céng thirc céu tao

Khéi lurong phén to

3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Dinh tinh cac chat mau
5.2. D6 tinh khiét

Cha yéu gbém dinatri 3,3' -dioxo-[delta22-biindolin]-5,5'-disulfonat va
dinatri 3,3'-dioxo-[delta?2-biindolin]-5,7"-disulfonat cung cac chat mau
phu cung vé&i NaCl va (hodc) NaxSOs la cac thanh phan khéng mau
chinh.

C6 thé chuyén thanh chat mau nhém (aluminium lake) twong (ng, trong
trwdng hop nay ap dung quy dinh chung ddi véi cac loai chat mau nhom.

Dinatri 3,3' -dioxo-[delta>?-biindolin]-5,5'-disulfonat

860-22-0 (ddng phan 5,5

C16HsN2Na20sS2
8]
H
NaO,8 N
E S0,Na
0
466,36

Dang b6t hoac hat mau xanh lam.

Pham mau.

Tan trong nwéec, it tan trong ethanol.

Phai c6 phan (rng dac trwng cla chat mau.

Gidm khoi liong khi lam khé taiKhdng dwoc qua 15% cung véi clorid va sulfat tinh theo mubi natri.

135°C
Chét khéng tan trong nuéc
Chi

Céc chét mau phu

Céc chét hitu co ngoai chat
mau

Khong dwoc qua 0,2%.
Khéng dwoc qua 2 mg/kg.

Khéng dwoc qua 1% (khéng bao gdém dinatri 3,3'-dioxo-[delta22-
biindolin]-5,7'-disulfonat).

Khéng dwoc qua 0,5% téng cac acid isatin-5-sulfonic; acid 5-
sulfoanthranilic va acid anthranilic

Céc amin thom bac nhat khong Khéng dwoc qua 0,01% tinh theo anilin.

sulfon hoa

Céc chét c6 thé chiét bang
ether

5.3. Ham lvong
6. Phwong phap thor

6.1. D6 tinh khiét
Chi

Céc chét mau phu

Khéng dwoc qua 0,2%.

Khong dwoc thap hon 85% tdng cac chat mau.

Khong dwoc qua 18% dinatri 3,3'-dioxo-[delta??-biindolin]-5,7'-disulfonat.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.

- S&r dung k¥ thuat h4p thu nguyén t& thich hop v&i ham lwong chi dinh
dé xac dinh. Lwa chon ¢& mau thr va phwong phap chuén bi mau dwa
trén nguyén tac cla phwong phap md ta trong JECFA monograph 1-Vol.
4 phan cac phuong phap phan tich céng cu.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4

- Str dung diéu kién sau: Dung méi khai trién 1a dung méi sé 3; Chiéu
cao tuyen dung mbi ~ 17 cm.

Chay 1: Poéng phan 5,7' duoc tach ra la mét viung mau xanh Ién ngay
trwdc vet chinh mau xanh. Khéng tinh vung nay vao khi xac dinh cac
chéat mau phu.

Cha y 2: 15 ml dung dich natri hydro carbonat st dung trong quy trinh



Céc chét hiru co ngoai chét
mau

Céc chét co thé chiét bang
ether

6.2. Binh lvgng

chung duroc thay thé bang dung djch acid hydrocloric 0,05 N dé tranh sy
phén hdy xay ra khi indigo sulfon hoéa trong méi trirong kiém.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4

- S dung kY thuat sac ky long véi cac diéu kién nhw sau: HPLC rira gii
gradient ttr 2 dén 100%, sau do tiép tuc rira gidi tai 100%.

- Thir theo hwdng dan tai JECFA monograph 1-Vol. 4

- Can 2 g mau thi thay cho hwéng dan can 5 g mau trong phan céac
phuwong phap chung.

Tién hanh theo hwéng dan trong chuyén luan xac dinh tong ham lvong
bang chuan dd véi Titan (1) clorid (trong JECFA monograph 1-Vol. 4)
nhw sau:

Can 1,0 - 1,1 g mau thar;

Dém 15 g natri hydrotartrat;

M&i ml TiCls 0,1 N twong dwong véi 23,32 mg cac chat mau (D).
Xac dinh ddng phan béng séc ky gidy:

Tién hanh theo cac diéu kién hwéng dan cho phan xac dinh ham lwong
cac chat mau phu. Cat vét sic ky twong (rng clia ddng phan trén séc ky
dd, theo hwéng dan cét vét mau phu. Chiét vao dung méi va do hép thu
quang tai Smax clia né. Tién hanh do mau trdng song song tai cung diéu
kién. St dung 0,1 ml dung dich mau th& lam chuan, cham lén ban gidy
hinh chi*r nhat 18 cm x 0,7 cm.

Ham Ilwong (%) ddng phan trong mau dwoc tinh nhw sau
% = [A/ As] X 20% X [D / 100]
Trong do:
A 14 d6 hép thu (da hiéu chinh vé&i mau trang) cta dong phan.
As la d6 hap thu (da hiéu chinh véi mau trdng) cta chuan.
D Ia ham lwong tdng chat mau trong mau.
X&c dinh ddng phan bang HPLC:

Ddng phan 5,7' dugc tach bang HPLC véi diéu kién dé tach cac chat
mau phu néu trén va dinh lvgng.

PHU LUC 14

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOl BRILLIANT BLUE FCF

1. Tén khac, chi sb

2. Binh nghia

Tén hoa hoc

M& s6 C.A.S.

Cl Food Blue 2, FD&C Blue No. 1; Cl (1975): 42900

INS: 133

ADI = 0 - 1 mg/kg thé trong.

Cha yéu gdm dinatri 3-[N-ethyl-N-[4-[[4-[N-ethyl-N-(3-sulfonbenzyl)-
amino] phenyl] (2-sulfonphenyl)methylen]-2,5-cyclohexadien-1-yliden]
amonimethyl] benzensulfonat va cac déng phan clia né cung cac chat

mau phu cung v&i NaCl va (hodc) Naz2SO0s |a cac thanh phan khéng mau
chinh.

Co thé chuyén thanh chat mau nhém (aluminium lake) twong (ng, trong
trwdng hop nay ap dung quy dinh chung doi véi cac loai chat mau nhém.
Dinatri 3-[N-ethyl-N-[4-[[4-[N-ethyl-N-(3-sulfonbenzyl)-amino] phenyl] (2-
sulfonphenyl)methylen]-2,5-cyclohexadien-1-yliden] amonimethyl]
benzensulfonat.

Dinatri I-[4-(N-ethyl-3-sulfonatobenzylamino)phenyl]-I- [4-(N-ethyl-3-
sulfonatobenzyliminio)cyclohexa-2,5-dienyli-den]toluen-2-sulfonat (Tén
hoda hoc khac).

3844-45-9



Cébng thire héa hoc

Céng thirc céu tao

Khéi lurong phén to

3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Dinh tinh cac chat mau
5.2. Do tinh khiét

C37H34N2Na209Ss
S0,Ma
CH,CH;
() I o
s

S0;Ma
792,86
Dang b6t hoac hat mau xanh lam.

Pham mau.

Tan trong nwdc, it tan trong ethanol.

Phai c6 phan (rng dac trwng cla chat mau.

Gidm khoi long khi lam khé tai Khdng dwoc quéa 15% cung véi clorid va sulfat tinh theo mudi natri.

135°C

Chét khéng tan trong nuwéc
Chi

Crom

Céc chét mau phu

Céc chét hitu co ngoai chét
mau

Leuco base

Khéng dwoc qua 0,2%.

Khéng dwoc qua 2 mg/kg.

Khéng dwoc qua 50 mg/kg.

Khéng dwoc qua 6%.

Khong dwoc qua 1,5% tdng cac acid 2-; 3- va 4-formylbenzensulfonic.

Khéng dwoc qua 0,3% acid 3-[[N-ethyl-N-(4-sulfophenyl) amino] methyl]
benzensulfonic.

Khéng dwoc qua 5%.

Céc amin thom bac nhat khong Khéng dwoc qua 0,01% tinh theo anilin.

sulfon hoa

Céc chét c6 thé chiét bang
ether

5.3. Ham lvong

6. Phwong phap thor
6.1. Do tinh khiét

Chi

Céc chét mau phu

Céc chét hiru co ngoai chét
mau

Khéng dwoc qua 0,2%.

Khong dwoc thap hon 85% tdng cac chat mau.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.

- S dung k¥ thuat h4p thu nguyén t& thich hop v&i ham lwong chi dinh
dé xac dinh. Lwa chon ¢& mau th& va phwong phap chuén bi mau dwa
trén nguyén tac clia phwong phap mé ta trong JECFA monograph 1-Vol.
4 phan cac phuong phap phan tich céng cu.

- Thir theo hwéng dén tai JECFA monograph 1-Vol. 4

- S dung diéu kién sau: Dung méi khai trién 1& dung moéi sb 4; Khai trién
dung madi trong 20 gio.

- Thir theo hwdng dén tai JECFA monograph 1-Vol. 4
- St dung k¥ thuat sac ky cot véi cac diéu kién hap thu nhu sau:

acid 3-formylbenzensulfonic: 0,0495 mgLcm tai buwdc séng 246 nm,
trong HCI lo&ng.



Leuco base

6.2. Binh lvgng

acid 3-[[N-ethyl-N-(4-sulfophenyl) amino] methyl] benzensulfonic: 0,078
mgL-cm tai bwéc séng 277 nm, trong dung dich amoniac loang.

Thi& theo hwéng dan tai JECFA monograph 1-Vol. 4 - Can 120 + 5 mg
mau thr va tién hanh theo hwéng dan trong chuyén luan xac dinh Leuco
base trong chat mau nhém Triarylmethan sulfon héa; Bé hap thu riéng
(a) = 0,164 mgL-cm tai bwéc séng ~ 630 nm; ty sé = 0,9706.

Tién hanh theo hwéng dan trong chuyén luan xac dinh tong ham lvong
bang chuan dd véi Titan (lll) clorid (trong JECFA monograph 1-Vol. 4)
nhw sau:

Can 1,8 - 1,9 g mau thi;
Dém 15 g natri hydrotartrat;
Mé&i ml TiCls 0,1 N twong dwong véi 39,65 mg cac chat mau (D).

PHU LUC 15

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI CHLOROPHYLL

1. Tén khac, chi sb

2. binh nghia

Tén hoa hoc

M& s6 C.A.S.

Céng thtre héa hoc

Magnesium chlorophyll, Magnesium phaeophytin;

Clorophyllin; C.I. Natural Green 3; C.I. (1975): 75810;

INS 140

ADI "khéng gi&i han" .

Thu duoc bang cach chiét ¢o, ¢6 linh lang, tam ma va cac nguyén liéu thuc
vat khac véi dung moi; San pham sau khi da loai dung méi & dang két hop
v&i magnesi, c6 the loai hoan toan hoac 1 phan tir clorophyll dé thu dwoc
phaeophytin twong tng; Thanh phan mau chinh la cac phaeophytin va
magnesi clorophyll. S&n pham chiét sau khi loai dung m6i chtra cac chat
mau khac nhw carotenoid, sap va chat béo c6 nguon goc tv nguyén ligu.
Chi dwoc s dung nhitng dung méi sau dé chiét: aceton, dicloromethan,
methanol, ethanol, propan-2-ol va hexan.

CAac chat mau chinh I&;

Phytyl (13?R,17S,18S)-3-(8-ethyl-132-methoxycarbonyl-2,7,12,18-
tetramethyl-13'-0x0-3-vinyl-131-132-17,18-tetrahydrocyclopenta [at]-
prophylrin-17-yl) propionat (Pheophytin a), hoac phirc magnesi (Clorophyll
a).

Phytyl (132R,17S,18S)-3-(8-ethyl-7-formyl-132-methoxycarbonyl-2,12,18-
trimethyl-13'-0x0-3-vinyl-131-132-17,18-tetrahydro-cyclopenta [at]-
prophylrin-17-yl) propionat, (Pheophytin b), hoac phtrc magnesi (Clorophyll
b).

Phaeophytin a, ph&rc magnesi: 479-61-8

Phaeophytin b, ph&rc magnesi: 519-62-0

Phirc magnesi phaeophytin a (Clorophyll a): CssH72MgN4Os
Phaeophytin a: CssH74N4Os

Phtrc magnesi phaeophytin b (Clorophyll a): CssH7oMgN4Os
Phaeophytin b: CssH72N4Os



Céng thirc céu tao

Khéi luong phén to

3. Cam quan

4. Chlrc nang
5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Séc ky I6p mdéng
5.2. Do tinh khiét

Dung méi tén dw

Arsen

Chi

5.3. Ham lwgng

6. Phwong phap thor

6.1. Binh tinh

Séc ky I6p mdng

Trong do:

X = CHs ddi v&i cac hop chét "a”

X = CHO déi vé&i cac hop chat "b".

M4t Mg sé chuyén dang tr clorophyll thanh phaeophytin
Phirc magnesi phaeophytin a (Clorophyll a): 893,51
Phaeophytin a: 871,22

Phirc magnesi phaeophytin (Clorophyll a): 907,49
Phaeophytin : 885,20

Chét rén dang sap c6 mau tir xanh oliu dén xanh luc thdm tiy thuéc vao
lwgng magnesi két hop.

Pham mau.

Khong tan trong nuwoc; tan trong con, diethyl ether; cloroalkan,
hydrocarbon va dau khéng bay hoi.

Pat yéu cau (m6 ta trong phan phwong phap thi)

Aceton, methanol, ethanol, propan-2-ol, hexan: Khéng dugc qua 50 mg/kg,
don chat hoac két hop.

Dicloromethan: Khéng dugc qua 10 mg/kg

Khéng dwoc qua 3 mg/kg.

(Th& theo hwéng dan tai JECFA monograph 1-Vol. 4 - Phwong phép II).
Khéng dwoc qua 5 mg/kg.

(Th&r theo hwdng dan tai JECFA monograph 1-Vol. 4. S& dung k¥ thuat
hép thu nguyén t& thich hop dé& xac dinh. Lwa chon ¢& mau thir va
phwong phap chudn bi mau dwa trén nguyén téc ctia phwong phap mé ta
trong JECFA monograph 1-Vol. 4 phan cac phuwong phap phan tich cong
cu).

Téng ham lwong cac phaeophytin va cac phirc magnesi ctia né khdng thap
hon 10%.

Cham dung dich mau thtr 1/20 trong cloroform 1&n ban méng Silica 60C
thanh 1 vach dai 2 cm. Sau khi ban mong kho, khai trién ban méng trong
hé dung mdi gom 50% hexan, 45%

cloroform va 5% ethanol (théng thudng cloroform véi @6 tinh khiét thubc
th&r d& chra sdn 2% ethanol dé& 1am &n dinh. 5% ethanol 1a khong tinh dén
lwong ethanol c6 s&n nay) dén khi tuyén dung méi dat 15 cm cach diém
xuét phat. D& dung méi bay hoi, sau d6 quan sat cac vét riéng biét va xac



6.2. D6 tinh khiét

Dung méi tén duw

Arsen

Chi

6.1. Binh lwveng

dinh vét twong ung véi cau tir quan tam théng qua Rf va mau. Gia tri Ry
gan ding va mau cta cac vét nhu sau:

phaeophytin a: 0,77; mau xam/nau
phaeophytin b: 0,75; mau vang/nau
Clorophyll a: 0,50; mau xanh lam/xanh luc
Clorophyll b: 0,63; mau vang/xanh luc

Ngoai ra con quan sat thdy cac vét ctia B-caroten tai Rr 0,81 va xanthophyll
tai Ri0,47 va 0,23.

Thir theo huwéng dan tai JECFA monograph 1-Vol. 4.

Xac dinh banh Séc ky khi hoac bang phuong phap cat cubn (chuyén ludn
Xac dinh dung m6i ton dw) hoac phan tich khong gian hoi (chuyén luén
Thir gioi han dung méi tén duw).

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4
- Phuong phap Il
- Thir theo hwdng dan tai JECFA monograph 1-Vol. 4.

- S dung k¥ thuat hap thu nguyén ti thich hop dé xac dinh. Lwa chon c&
mau th&r va phwong phap chuén bi mau dya trén nguyén tic cta phwong
phap mé t& trong JECFA monograph 1-Vol. 4 phan cac phwong phap phan
tich cong cu).

Can khoang 100 mg (chinh xac dén mg) mau thtr, hoa tan trong diethyl
ether dén da 100 ml. LAy 2 ml dung dich nay, pha loéng v&i diethyl ether
vira dd 25 ml. D6 hap thu quang ctia mau tai nong dod nay khi do tai buéc
séng 660,4 nm khoéng dwoc vuwot qua 0,7 so véi thang do dd hap thu.

Do dd hap thu quang (A) cla dung dich nay trong cuvet 1 cm so v&i mau
trdng |a diethyl ether tai bwéc séng 660,4 nm; 642,0 nm; 667,2 nm; 654,4
nm. (cac bwéc séng nay lan lwot la cwe dai hap thu trong diethyl ether cua
clorphyll a; clorophyll b; phaeophtin a va dédng phaeophytin b, twong ng).
Ngoai ra do thém tai buéc séng 649,8 nm va 628,2 nm. Phan dung dich da
pha lo&ng con lai, thém vao 1 tinh thé acid oxalic, hoa tan va lac déu. Do
lai d& hap thu quang ctia dung dich tai cac buéc soéng da cho. "8A" la sw
chénh léch d6 h&p thu quang ctia dung dich do tai cling buéc séng trwéc
va sau khi thém acid oxalic.

Tinh ndng d6 tirng chat (umol/L) theo cac phwong trinh sau:

Clorophyll a = 17,7 8 A (660,4 nm) + 7,15 6 A (642,0 nm) Clorophyll b =
19,4 6 A (642,0 nm) - 2,92 3 A (660,4 nm) Phaeophytin a = -4,89 A (649,8
nm) + 0,0549 A (628,2 nm) +18,7 A (667,2 nm) + 0,0575 A (654,4 nm) -
clorophyll a Phaeophytin b =-71,0 A (649,8 nm) + 2,51 A (628,2 nm) - 13,5
A (667,2 nm) + 84,3 A (654,4 nm) - clorophyll b

Chuyén tir pmol/L sang ham lwong % theo phwong trinh sau:

umol x 0,8935 x 12,5 x 100
Khéi lwong mau thir (mg)

% clorophyll a =

umol x 0,9075 x 12,5 x 100
Khéi lwong mau thir (mg)

% clorophyll b =

umol x 0,8712 x 12,5 x 100
Khéi lwgng mau thir (mg)

% phaeophytin a =

umol x 0,8852 x 12,5 x 100
Khéi lwong mau thir (mg)

% phaeophytin b =



PHU LUC 16

YEU CAU KY THUAT VA PHUONG PHAP THU DOl VOI CHLOROPHYLL PHUC BDONG

1. Tén khac, chi sé

2. binh nghia

Tén hoa hoc

M3 s6 C.A.S

Céng thitre héa hoc

Céng thirc céu tao

Khéi lwong phan tor

3. Cam quan

4. Chirc nang
5. Tinh chéat
5.1. Binh tinh

Do tan
Quang phé

Séc ky I6p méng
5.2. Do tinh khiét

Dung méi tén duw

Copper chlorophyllin, copper phaeophytin
C.l. Natural Green 3; C.I. (1975) No. 75810;
INS: 141i

ADI =0 - 15 mg/kg thé trong.

Thu dwoc khi thém mudi ddng hiru co vao san pham thu dwoc khi chiét co,
cé linh lang, tAm ma va cac nguyén liéu thwc vat khac véi dung méi; San
phdm sau khi da loai dung mdi chva cac chat mau khac nhw carotenoid
cling nhw sap va chat béo. Chat mau chinh 1a ddng phaeophytin. Chi dwoc
st dung nhirtng dung mdi sau dé chiét: aceton, dicloromethan, methanol,
ethanol, propan-2-ol va hexan.

Chét mau chinh & dang acid cta né la

[Phytyl (13?R, 17S, 18S)-3-(8-ethyl-132-methoxycarbonyl-2,7,12,18-
tetramethyl-13-oxo0-3-vinyl-13*, 132,17,18-tetrahydroxypenta[at]-prophyrin-
17-yl) propionat] dong Il (Bong phaeophytin a)

[Phytyl (13?R, 17S, 18S)-3-(8-ethyl-7-formyl-13?-methoxycarbonyl-2,12,18-
trimethyl-13-ox0-3-vinyl-13*, 132,17,18-tetrahydroxypentalat]-prophyrin-17-
yl) propionat] dong Il (Bong phaeophytin b).

65963-40-8
DPéng phaeophytin a (dang acid): CssH72CuN4Os
DPéng phaeophytin b (dang acid): CssH7oCuN4Os

Trong do:
X = CHs dbi v&i hop chat "a"
X = CHO dbi véi hop chéat "b"

DPbng phaeophytin a: 932,75
DPbéng phaeophytin b: 943,73

Chéy rén dang sap c6 mau tr xanh luc dén xanh luc thdm tiy thudc vao
nguon nguyén liéu.

Pham mau.

Khong tan trong nudc; tan trong con, diethyl ether; cloroalkan,
hydrocarbon va dau khéng bay hoi.

A (1%, 1 cm) ctia mau tht trong cloroform, do tai 405 nm khéng dwoc thap
hon 54.

Dat yéu cau (mb ta trong phan phwong phap thi).

Aceton, methanol, ethanol, propan-2-ol, hexan: Knhéng dwoc qua 50 mg/kg,
don chat hoac hgp chat.



Pong tw do cé thé ion hoa
Péng téng sb

Arsen

Chi

5.3. Ham lvong

6. Phwong phap thor
5.1. Binh tinh

Séc ky I6p mdng

5.2. D6 tinh khiét

Dung méi tén duw

Déng tw do c6 thé ion héa

Pong téng sb

Arsen

Chi

6.3. Binh lvong

Dicloromethan: Khéng dwoc qua 10 mg/kg.

Khéng dwoc qua 200 mg/kg.

Khong dwoc qué 8% tinh theo tdng sé ddng phaeophytin.
Khéng dwoc qua 3 mg/kg.

Khéng dwoc qua 5 mg/kg.

Khong thap hon 10% téng sé dong phaeaphytin.

Cham dung dich mau thtr 1/20 trong cloroform 1&n ban méng Silica 60C
thanh 1 vach dai 2 cm. Sau khi ban méng khé, khai trién ban méng trong
hé dung mdi gébm 50% hexan, 45% cloroform va 5% ethanol (théng thwdng
cloroform véi dd tinh khiét thubc thtr da chira sdn 2% ethanol dé lam 6n
dinh. 5% ethanol la chua tinh dén lwong ethanol c6 sén nay) dén khi tuyén
dung moi dat 15 cm cach diém xuét phat. DPé dung moi bay hoi, sau dé
quan sét cac vét rleng biét va xac dinh vét twong wng v@i cau tlr quan tam
théng qua R va mau. Gia trj Rr gan ding va mau cua cac vét nhw sau:

Ddng phaeophytin a: 0,5; mau xanh lyc
Ddng phaeophytin b: 0,73; mau vang/xanh luc

Ngoai ra con quan sat thay cac vét cha B-caroten tai Rt 0,81 va xanthophyll
tai Rt0,47 va 0,23.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.

- Xac dinh banh S&c ky khi hoc bang phwong phap cét cuén (chuyén luan
Xac dinh dung moi ton dw) hoac phan tich khong gian hoi (chuyén luén
Thdr giéi han dung méi ton duw).

Can khoang 1 g (chinh xac dén mg) mau th va hoa tan trong 20 ml dau
lac, dun néng nhe cho tan hoan toan. Thém chinh xac 200 ml nuwéc, khuéy
bang may khudy ttr, va diéu chinh té¢i pH 3,0 bang cach thém can than acid
hydrocloric 0,5 N (tranh thém qua nhanh). D& yén hén hop trong 10 phat.
Néu can, diéu chinh lai t¢i pH 3,0 bang cach thém can than acid
hydrocloric 0,5 N. Chuyén sang phé&u tach va dé yén 20 phat. Loc 16p
nwéc qua gidy loc Whatman No. 50, bé 10 ml dich loc dau. Dung dung dich
nay dé phan tich ddng bang quang phé hép thu nguyén t - JECFA
monograph 1-Vol. 4.

Can khoang 0,1 g (chinh xac dén mg) méu thé, cho vao dia silica, nung &
nhiét dé khéng qua 500 °C, t&i khi loai di toan bd than; lam am tro bang
mot hoac hai gigt acid sulfuric dac va tro héa lai. Hoa tan tro bang cach
dun s6i 3 1an, mai lan voi 5 ml acid hydrocloric 10% (kl/kl), loc dich acid thu
dwoc sau moi lan thém acid qua cung mét pheu giay loc nho vao binh dinh
mtrc 100 ml. Dé ngudi, va thém nwoc tinh khiét toi vach. Dung dung dich
nay dé phan tich dong bang quang phé hap thu nguyén t& - xem JECFA
monograph 1-Vol. 4.

- Thir theo hwéng dan tai JECFA monograph 1 - Vol.4

- Phuong phap 1.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.

- St dung k¥ thuat hap thu nguyén ti thich hop dé xac dinh. Lya chon c&
mau thtr va phwong phap chuan bj mau dwa trén nguyén tac cta phwong
phap mé ta trong JECFA monograph 1-Vol. 4 phan cac phwong phap phan
tich cong cu.

Cén khoang 100 mg (chinh xac dén mg) mau thlr, hoa tan trong diethyl
ether dén du 100 ml. L4y 2 ml dung dich nay, pha loéng voi diethyl ether
vira da 25 ml. Do hap thu quang clia mau tai néng dd nay khi do tai buwéc
séng 660,4 nm khong dwoc vwot qua 0,7 so véi thang do dd hép thu.

bo do hap thu quang (A) cta dung dich nay trong cuvet 1 cm so véi mau
trang la diethyl ether tai bwéc séng 667,2 nm; 654,4 nm; 649,8 nm va



628,2 nm. (hai bwdc sdng sau la cuc dai hap thu trong diethyl ether cla
dong phaeophtin a va dong phaeophytin b, twong ng).

Tinh ndng d6 tirng chéat (umol/L) theo cac phwong trinh sau:

DPdng phaeophytin a = 45,6 A (649,8 nm) - 2,75 A (628,2 nm) + 3,10 A
(667,2 nm) - 35,4 A (654,4 nm)

DPdng phaeophytin b = -8,46 A (649,8 nm) + 20,7 A (628,2 nm) - 1,69 A
(667,2 nm) + 5,13 A (654,4 nm)

Chuyén tlr pmol/L sang ham lvong % theo phwong trinh sau:

umol x 0,9327 x 12,5 x 100
Khéi lwong mau thir (mg)

umol x 0,9467 x 12,5 x 100
Khéi lwong mau thtr (mg)

% doéng phaeophytin a =

% déng phaeophytin b =

PHU LUC 17

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI MUOI NATRI, KALI CUA CLOROPHYL

1. Tén khac, chi sb

2. Dinh nghia

Tén hoa hoc

Céng thitre héa hoc

Céng thirc céu tao

PHUC DONG
Natri déng clorophyllin; kali ddng clorophyllin
Chlorophyllins, C.I. (1975) No. 75810;
INS 141ii
ADI = 0 -15 mg/kg thé trong.

Mudi kiém cta déng Clorophyllin thu dwgc khi thém déng vao san pham
thu dwoc khi xa phong hoa dich chiét dung méi tir ¢d, cd linh I&ng, tdm ma
va cac nguyén liéu thwe vat khac; qua trinh xa phong héa cé thé loai cac
nhém ester methyl va cyclophytol va cé thé tach ddi mét phan vong
pentenyl; sau khi thém déng vao clorophyllin da tinh ché&, nhém acid bi
trung tinh héa tao thanh dang mudi cta kali va/hodc natri; sdn pham
thwong mai c6 thé & dang dung dich nwéc hodc bot khd. Chi dwoc st
dung nhitng dung méi sau dé chiét: aceton, dicloromethan, methanol,
ethanol, propan-2-ol va hexan.

Chét mau chinh & dang acid cta né la

3-(10-Carboxylato-4-ethyl-1,3,5,8-tetramethyl-9-0xo-2-vinylphorbin-7-yl)
propionat, phirc dong (Bong clorophyllin a)

3-(10-carboxylato-4-ethyl-3-formyl-1,5,8-trimethyl-9-oxo-2-vinylphorbin-7-
yl) propionat, phtrc dong (Bong clorophyllin b)

Tuy thudc vao mirc do thay phan vong cyclopentenyl cé thé tach déi véi
san pham thu dwogc voi chive carboxyl thr ba.

DPéng clorophyllin a (dang acid): CsaHz2CuN4Os
DPéng clorophyllin b (dang acid): CsaHzoCuNOs

PY it

Trong do:



Khéi lurong phén to

3. Cam quan

4. Chlrc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Quang phé
Poéng

Natri

Kali

5.2. Do tinh khiét
Ph&m mau kiém

Dung méi tén dw

Déng tw do c6 thé ion hoa

Déng téng sé
Arsen
Chi

5.3. Ham lwgng

6. Phwong phap thor
6.1 Dinh tinh
Quang phé

Péng

Natri
Kali

6.2 Do tinh khiét

Pham mau kiém

X = CHs ddi v&i hop chat "a"

X = CHO déi v&i hop chét "b"

M = Kali va/hoac natri

DBdng clorophyllin a: 640,20

DBdng clorophyllin b: 654,18

M&i chét c6 thé tang téi 18 Dalton néu vong cyclopentenyl tach doi.
Dung dich mau la cay sdm hoac bot xanh 14 cay sdm t&i xanh lam/den.

Pham mau.

Tan trong nwac; rat kho tan trong con thap do, keton va diethyl ether;
khoéng tan trong cloroalkan, hydrocarbon va mét s6 dau khong bay hoi.

Dat yéu cau (mb ta trong phan Phwong phap thir)
Dat yéu cau (mb ta trong phan Phwong phap thiy)
Phai c6 phan rng dac trwng clia natri.

Phai c6 phan trng dac tring cuta kali.

Dat yéu cau (mb ta trong phan Phwong phap thiy)

Aceton, methanol, ethanol, propan-2-ol, hexan: Khong dwoc qua 50
mg/kg, don chat hoac ket hop.

Dicloromethan: Khdong dugc qua 10 mg/kg
Khéng dwoc quéa 200 mg/kg.

Khéng dwoc qua 8% tinh theo déng phaeophytin tdng sé.
Khéng dwoc qua 3 mg/kg.
Khéng dwoc qua 5 mg/kg.

Khéng thap hon 95% dbng Clorophyllin tdng sé sau khi sdy khé tai 100 °C
trong 1 gio.

A (1%, 1 cm) cGa mau thir (da sdy khd & 100 °C trong 1 gi®), do tai 405
nm trong dung dich dém phosphat pH 7,5 khéng dwoc nhé hon 540.

Hoa tan tro sulfat cia m&u th&r (Can 1 g mau, Phwong phéap 1) trong 10 ml
acid hydrocloric lodng (TS) bang cach lam néng trong bé cach thay. Loc
néu dung dich duc, va pha lodng vé&i nwéc téi 10 ml. St dung dung dich
nay la dung dich th& cho cac phép thir sau:

Cho dung dich amoniac (TS) vao 5 ml dung dich thir dé kiém hoa. Dung
dich phai xuat hién mau xanh lam.

Cho 0,5 ml dung dich natri diethyldithiocarbamat 1/1000 vao 5 ml dung
dich thir. Dung dich phai xuat hién tda nau.

Thir theo hwéng dan tai JECFA monograph 1-Vol. 4 - Chuén bi dung dich
dwoc md ta trong chuyén luan Dinh tinh dong.

Thir theo hwéng dan tai JECFA monograph 1-Vol. 4 - Chuén bi dung dich
dwoc mé ta trong chuyén luan dinh tinh dong.

L4y 5 ml dung dich mau thir 0,5% trong nwéc vao 6ng nghiém, thém 1 ml
acid hydrocloric 1 N va 5 ml diethyl ether. L&c k§ va dé phan I&p. Mau cta
I&p ether khéng dwgc dam hon mau xanh la cay nhat.



Dung méi tén duw

Pong tw do cé thé ion hoa

Pong téng s

Arsen
Chi

6.3. Binh lwvgng

X&c dinh banh S&c ky khi hodc bang phwong phap cét cudn (chuyén lugn
Xéac dinh dung mdi tén dw) hodc phan tich khéng gian hoi (chuyén luan
The giéi han dung méi tén dw). (Thé theo hwéng dan tai JECFA
monograph 1-Vol. 4)

Can khoang 1 g (chinh xac dén mg) mau tht va hoa tan trong 20 ml dau
lac, dun néng nhe. Thém chinh xac 200 ml nwéc, khudy bang may khuay
ttr, va diéu chinh t&i pH 3,0 bang cach thém cén than acid hydrocloric 0,5
N (tranh thém quéa nhanh). D& yén hén hop trong 10 phat. Néu can, diéu
chinh lai t&i pH 3,0 bdng cach thém cén than acid hydrocloric 0,5 N.
Chuyén sang phéu tach va dé& yén 20 phat. Loc 16p nwéc qua gidy loc
Whatman No. 50, b 10 ml dich loc d&u. Dung dung dich nay dé phan tich
déng bang quang phé hép thu nguyén tir (xem JECFA monograph 1-Vol.
4).

Can khoang 0,1 g (chinh xac dén mg) mau thir, cho vao dia silica, nung &
nhiét do khéng qué 500 °C, t&i khi loai di toan bo than; 1am am tro bang
mot hodc hai giot acid sulfuric d&c va tro hoéa lai. Hoa tan tro bang cach
dun sdi 3 1an, méi lan véi 5 ml acid hydrocloric 10% (kl/kl), loc dich acid
thu dwoc sau méi lan thém acid qua cung mét phéu gidy loc nhé vao binh
dinh m&c 100 ml. D& ngudi, va thém nwéec tinh khiét téi vach. Dung dung
dich nay d& phan tich déng bang quang phé hdp thu nguyén t& (xem
JECFA monograph 1-Vol. 4).

Thir theo hwéng dan tai JECFA monograph 1-Vol. 4- Phwong phap |l

Thir theo hwéng dan tai JECFA monograph 1-Vol. 4. S& dung ky thuét
hap thu nguyén to thich hop dé xac dinh. Lwa chon ¢& mau thir va
phwong phap chuén bi mau dwa trén nguyén tic cla phwong phap mé ta
trong JECFA monograph 1-Vol. 4 phan cac phwong phap phan tich cong
Cu.

Can khoang 1 g (chinh xac dén mg) mau thir, da say kho trwéc & 100 °C
trong 1 gi&, sau do6 hoa tan trong 20 ml dung dich dém phosphat (pH 7,5)
va pha lodng t¢i 1000 ml bang nwéc cat. LAy 10 ml dung dich nay va pha
loding t&i 100 ml bang dung dich dém phosphat (pH 7,5). Do méat dé quang
ctia dung dich nay (0,001% kl/tt) bang may quang phé thich hop, st dung
cuvet do 1 cm va d6 rong khe 0,10 mm & 403-406 nm, ghi cwc dai trong
khoang dé.

Ham lwong (%) natri ddng clorophyllin dwoc tinh theo céng thirc theo cong
thirc sau:

Mat d6 quang x 104

565 x khéi lwgng mau tht (g)

Quy wéc: natri déng clorophyllin tinh khiét 100% c6 dé hép thu riéng la
565.

PHU LUC 18

YEU CAU KY THUAT VA PHUONG PHAP THU DOI VOI GREEN S

1. Tén khac, chi sé

2. Pinh nghia

Tén hoa hoc

Cl food green 4, food green S; CI (1975): 44090
INS: 142
ADI “khéng xac dinh”.

Cha yéu gdm natri N-[4-][[4-(dimethylamino) phenyl] (2-hydroxy-3,6
disulfo-1-naphtalenyl) methylen]-2,5-cyclohexadien-1-ylidenen-N-
methylmetanamini va cac chat mau phu cung véi NaCl va (hodc) Na2SO4
la cac thanh phan khéng mau chinh.

C6 thé chuyén thanh chat mau nhém (aluminium lake) twong ng, trong
trwong hop nay ap dung quy dinh chung doi véi cac loai chat mau nhém.

Natri N-[4-[[4-(dimethylamino) phenyl](2-hydroxy-3,6 disulfo-1-
naphtalenyl) methylen]-2,5-cyclohexadien-1-yliden]-N methylmetanamini;



Ma s C.A.S.
Céng thtre hbéa hoc

Céng thirc céu tao

Khéi lvong phén tor

3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Binh tinh

D6 tan

Dinh tinh cac chat mau
5.2. D6 tinh khiét

hoac Natri 5-[4-dimethylamino-I-(4-dimethyliminiocyclohexa-2,5-
dienyliden) benzyl]-6-hydroxy-7-sulfonat-naphtalen-2-sulfonat.

860-22-0

C27H2sN2NaO+S2
NCHz),
20,8 OH
C
<
AN
(Y
NCH: )
MaCL 8
576,63

Dang b6t hoac hat mau xanh luc dam.

Pham mau.

Tan trong nwéec, khé tan trong ethanol.

Phai c6 phan trng d&c trwng ctia chat mau.

Gidm khoi liong khi lam khé taiKhéng dwoc qua 20% cung véi clorid va sulfat tinh theo mubi natri.

135°C

Chét khéng tan trong nuwéc
Chi

Crom

Céc chét mau phu

Céc chét hitu co ngoai chat
mau

Khéng dwoc qua 0,2%.

Khéng duwoc qua 2 mg/kg.

Khéng duwoc qua 50 mg/kg.

Khéng dwoc qua 1%.

Khéng dwoc quéa 0,1% rwou 4, 4’-bis (dimethylamino) benzhydric.
Khéng dwoc quéa 0,1% 4, 4’-bis (dimethylamino) benzophenon,
Khéng dwoc qua 0,2% acid 3-Hydroxynaphtalen-2,7-disulfonic.

Céc amin thom bac nhét khdéng Khéng dwoc qua 0,01% tinh theo anilin.

sulfon hoa
Leuco base

Céc chét c6 thé chiét bang
ether

5.3. Ham lvong

6. Phwong phap thoe
6.1. Do tinh khiét

Chi

Céc chét mau phu

Céc chét hiru co ngoai chét
mau

Khdéng dwoc qua 5,0%.
Khdéng dwoc qua 0,2%.

Khong dwoc thap hon 80% tdng cac chat mau.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.

- S dung k¥ thuat hap thu nguyén tt thich hop véi ham lwong chi dinh
dé xac dinh. Lwa chon c& mau th» va phwong phap chuan bi mau dwa
trén nguyén tic cla phwong phap moé ta trong JECFA monograph 1-Vol.
4 phan cac phuong phap phan tich céng cu.

- Thir theo hwdng dén tai JECFA monograph 1-Vol. 4

- St dung diéu kién nhu sau: Dung méi khai trién la dung moéi sb 2, chiéu
cao tlr vach xuat phat t&i tuyén dung méi khodng 17 cm.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4

- S dung k¥ thuat séc ky 16ng véi diéu kién nhw sau: HPLC rira gidi



Leuco base

6.2. Binh lvgng

gradient 2% dén 100% véi tbc dd ting cb dinh 2%/phut.
- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4

- Can chinh xac 110 + 5 mg mau va tién hanh theo huwéng dan trong
chuyén luan thir Leuco base trong chit mau Triarylmethan sulfon héa.
Do hép thu riéng (a)=0,1725 mgL-lcm tai bwéc séng khoadng 634 nm.
Ty sé = 0,9600.

Tién hanh theo hwéng dan trong chuyén luan xac dinh tong ham lvong
bang chuan dé véi Titan (1) clorid (trong JECFA monograph 1-Vol. 4)
nhw sau:

Can 1,4 -1,5 g mau thi;
Dém 15 g natri hydrotartrat;
Mé&i ml TiCls 0,1 N twong dwong véi 28,83 mg cac chat mau (D).

PHU LUC 19

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI CARAMEN

1. Tén khac, chi sb

2. Dinh nghia

3. Cam quan

4. Chlrc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Chat mau caramel dwoc chia thanh bdn loai. Tén khac va chi sé ciia mbi
loai nhw sau:

Loai I: Caramel thwdng, caramel caustic; INS No. 150a
Loai Ill: Caramel amoni; INS No. 150c

Loai IV: Caramel amoni sulfit, INS No. 150d

ADI dbi v&i nhém | “Khéng xac dinh”;

ADI dbi v&i nhém 1Il = 0-160 mg/kg thé trong

ADI d6i vai loai IV 0-200 mg/kg thé trong (0-150 mg/kg thé trong dbi voi
dang ran)

La cac hén hop phtrc tap, trong d6 mét sé & dang t6 hop keo, san xuét
bang cach dun néng riéng carbohydrat hodc cling véi sy cé mét cla acid,
kiém ho&c muéi loai thwe pham; tly theo hoa chéat ding khi san xuét phan
loai nhuw sau:

Loai I: s&n xuét bér]g cach dun nong riéng carbohydrat hoac cling voi sy
c6 mat cla acid, kiem; khéng dung hgp chat amoni hoac sulfit.

Loai Ill: san xuat bang cach dun néng riéng carbohydrat hodc cling v&i sy
c6 mat cla acid, kiem; cung véi hop chat amoni; khéng dung hop chat
sulfit.

Loai IV: san xuét béng cach dun néng riéng carbohydrat hoég: cung véi sy
c6 mat cla acid, kiem; cung véi cd hop chat sulfit va hop chat amoni.

Trong tat ca cac trwdng hop, nguyén liéu carbohydrat c6 sén & dang
thwong pham la cac chat lam ngot dinh dwéng loai thwe pham cé chira
glucose, fructose va’ho&c polyme ctia chiing. Céc acid va kiém |a acid
sulfuric hodc citric thwe phdm va natri, kali hodc calci hydroxyd hodc hén
hop cla chang loai thwe pham.

Hop chat amoni dwoc dung la mét hodc bat ki mét chat nao sau day:
amoni hydroxyd, amoni carbonat va amoni hydro carbonat, amoni
phosphat, amoni sulfat, amoni sulfit va amoni hydrosulfit.

Dung hop chét sulfit & mot hoac bat ki mét chat nao sau day: acid sulfuro,
kali, natri va amoni sulfit va amoni hydro sulfit.

C6 thé diing tac nhan chéng ndi bot loai thirc pham dé tre gidip qua trinh
san xuat.

Chét & dang rén hoac Idng, mau nau sam t&i den cé mui dworng chay.

Pham mau



Do tan

Djinh tinh tap mau

Phén loai

5.2. D6 tinh khiét

Ham lwong chét rdn

Cuwong dé mau

Nito toan phéan

Luwu huynh toan phén

Lwu huynh dioxyd

Nito amoniac

4-Methylimidazol (MEI)

2-Acetyl-4-tetrahydroxy-
butylimidazol (THI)

Arsen

Chi

6. Phwong phap thor
6.1. Dinh tinh

Phan loai/ Chat mau lién két

béi celulose DEAE

C6 thé trdn 1an véi nwéc

Phai c6é phan trng dac trng cla tap mau.

Loai I: Khong dugc qua 50 % chat mau 1a loai lién két bdi celulose DEAE
va khoéng qua 50% chat mau la loai lién két béi celulose phosphoryl.

Loai Ill: Khong duoc qua 50% chat mau 1 loai lién két boi celulose DEAE
va hon 50% chat mau la loai lién két bé&i celulose phosphoryl.

Loai IV: Hon 50% chat mau 1a loai lien két béi celulose DEAE va ti sé do
hép thu khong qua 50.

Xem mé ta trong phan PHUONG PHAP THU.

Cha y: Giéi han arsen va chi &p dung cho tat c& cac nhom caramel va
duoc tinh dwa trén ché pham nguyén dang: Cac gi¢i han va khoang khac
ap dung ddi véi mai loai riéng theo chi dan, néu khéng c6 chi dan riéng,
dwoc tinh dwa trén ché pham ran.

Loai I: 62-77%

Loai lll: 53-83%

Loai IV: 40-75%

Loai I: 0,01-0,12

Loai lll: 0,08-0,36

Loai IV: 0,10-0,60

Loai I: Khéng dwoc qua 0,1%
Loai lll: 1,3 -6,8%

Loai IV: 0,5-7,5%

Loai I: Khong dwoc qua 0,3%
Loai lll: Khéng dwoc qua 0,3%
Loai IV: 1,4-10,0%

Loai I: -

Loai lll: -

Loai IV: Khéng dwoc qua 0,5%
Loai I: -

Loai lll: Khéng dwoc qua 0,4%
Loai IV: Khéng duvoc qué 2,8%
Loai I: -

Loai lll: Khéng dwoc qua 300 mg/kg & khong duge qua 200 mg/kg tinh
theo chat mau twong dwong

Loai IV: Khéng dugc qua 1000 mg/kg & khong dwoc qua 250 mg/kg tinh
theo chat mau twong dwong

Loai I: -

Loai lll: Khdng duoc qua 40 mg/kg & khdong dwoc qua 25 mg/kg tinh theo
chat mau tvong duong.

Loai IV: -
Khéng dwoc qua 1 mg/kg
Khéng dwoc qua 2 mg/kg

Trong chi tiéu nay chat mau lién két boi celulose DEAE duoc dinh nghia la
phan tram dé hap thu gidm di clia dung dich chat mau caramel & 560 nm
sau khi xt Ii v&i celulose DEAE.

Thubc thi riéng :



Phan loai/ Chat mau lién két
béi celulose phosphoryl

Phan loai/ Hé s6 d6 hép thu

Celulose DEAE (diethylaminoethyl) cé dung Iwgng 0,7 mE/g, nhuw Cellex D
cta Bio-Rad ho&c Celulose DEAE c¢6 dung lwong cao hon hodc thdp hon
twong &ng v&i lwong chat cao hon hodc thap hon.

Tién hanh:

Pha dung dich chat mau caramel cé dd hap thu xap xi 0,5 tai 560 nm bang
cach cho mét lwong chat mau caramel thich hop vao binh dinh mdc 100
ml, cung v&i acid hydrocloric 0,025 N. Pha lodng téi vach bang acid
hydrocloric 0,025 N va ly tam hoac loc, néu dung dich van duc. Lay 20 ml
dung dich chat mau caramel, thém 200 mg celulose DEAE, trén ky trong it
phat, ly tam hoéc loc, va thu lay I16p dung dich trong phia trén. Xac dinh do
hép thu cla dung dich chat mau caramel va I&p dung dich phia trén trong
céng do 1 cm & 560 nm, bang may quang phd thich hop, ngay trwéc dé da
chuan héa véi mau trang |a acid hydrocloric 0,025 N. Tinh phan trdm chét
mau lién két béi celulose DEAE theo cong thirc:

Mxloo

1
Trong do:
A1 13 d6 hap thu cda dung dich chat mau caramel & 560 nm

A 1a do hap thu cla I&p dung dich phia trén sau khi xt li v&i Celulose
DEAE & 560 nm.

Trong chi tiéu nay chat mau lién két bai celulose phosphoryl dwoc dinh
nghia la phan tram d6 hap thu giam di cta dung dich chat mau caramel &
560 nm sau khi x& Ii v&i celulose phosphoryl.

Thuébc thi riéng:

Celulose phosphoryl dung lvgng 0,85 mE/g, nhw Cellex P & Bio-Rad hoac
Celulose phosphoryl dung lwong cao hon hodc thdp hon twong rng v&i
lwong chat cao hon hodc thap hon.

Tién hanh:

Cho khoang 200-300 mg chat mau caramel vao binh dinh mirc 100 ml, pha
loding t&i vach bang acid hydrocloric 0,025 N va ly tam hoéc loc, néu dung
dich van duc. Ly 40 ml dung dich chat mau caramel, thém 2,0 g celulose
phosphoryl, lI&c ky trong it phat. Ly tam hoéc loc, va thu 1y I1&p dung dich
trong phia trén. Xac dinh d6 hap thu cta dung dich chat mau caramel va
Iop dung dich phia trén trong cong do 1 cm & 560 nm, bang ‘may quang
phd thich hop, ngay trwéc d6 da chudn hoa véi mau trdng la acid
hydrocloric 0,025 N. Tinh phan tr&m chat mau lién két bdi celulose
phosphoryl theo céng thirc:

Mxloo

1
Trong do:
A1 la d6 héap thu cta dung dich chat mau caramel & 560 nm

Az la d6 hép thu cda I&p dung dich phia trén sau khi x& Ii v&i Celulose
phosphoryl & 560 nm.

Trong chi tiéu nay ti sé dd hap thu dwoc dinh nghta la do hép thu cla chat
mau caramel & 280 nm chia cho dé hap thu cta chat mau caramel & 560
nm.

Tién hanh:

Cho khoang 100 mg chat mau caramel vao binh dinh mic 100 ml ciing v&i
nwéc, pha lodng téi vach bang nwéc, l&c déu va ly tam, néu dung dich van
duc. Lay 5,0 ml dung dich trong nay cho vao binh dinh mtc 100 ml, pha
lodng t&i vach bang nwéc, va lac déu. Xac dinh d6 hap thu cla dung dich
0,1% trong cong do 1 cm & 560 nm va cua dung dich pha Ioang 1:20 & 280
nm, bang may quang phd thich hop, ngay truéc d6 da chuan héa véi mau
trédng la nwée. (May quang phd thich hop 1a may cé bo don séc héa cho dod
rong dai 2 nm hoac nhd hon va ty Ié anh sang lac la 0,5% hoac nhd hon.)
Tinh ti s6 d6 h&p thu cta chat mau caramel bang cach chia gia tri 46 hap



6.2. Do tinh khiét

Ham lwong chét rén

Cuwong dé mau

thu cda chat mau caramel & 280 nm nhan 20 (hé sb pha loang) cho gia tri
dé hap thu & 560 nm.

Ham lwong chét rdn cta chat mau Caramel dwoc xac dinh béng céach lam
kh6é mau thir v&i chat mang gébm c6 cét thach anh tinh khiét qua dwoc ray
sb 40 nhung khéng qua dwoc c& ray sb 60 da dwoc chuan bj bang cach
rira v&i acid hydrocloric, rira hét acid, sdy va nung. Tron 30,0 g cat da
chuén bj duwgc can chinh xac véi 1,5-2,0 g chat mau caramel dwoc can
chinh x&c va lam khé téi khéi lwong khéng déi & 60°C dudi ap suét gidm
50 mmHg (6,7 kPa). Ghi khéi lwgng cudi cung ctia caramel va cét. Tinh %
chét r&n theo cong thirc sau:

(ms - mz)
ml

% chét ran = x 100

Trong do:

ms = khéi lwong cubi cling ctia caramel thém cét (g)
m2 = khéi lwong cét (g)

m1 = khéi lwong caramel thém vao ban dau (g)
Tinh toan trén co s& chét rén

Ham lwvong nito toan phan, lwu huynh toan phan, nito amoni, lwu huynh
dioxyd, 4-MEI va THI dwoc biéu thj theo chat ran. Xac dinh ndng do (Ci)
ctia mdi tap chat theo nguyén trang; néng doé (Cs) theo chat ran dwoc tinh
theo cbng thic:

Ci x 100

% chat ran

S =

Trong chi tiéu nay cwong dé mau dwoc dinh nghia la do hép thu cla dung
dich 0,1% (kl/tt) cGia chat mau caramel ran trong nwéc & 610 nm trong
cong do 1 cm.

Tién hanh:

Cho khodng 100 mg chét mau caramel vao binh dinh mdc 100 ml cung
nwéc, pha lodng téi vach bang nwéc, l&c déu va ly tam, néu dung dich van
duc. Xac dinh d6 hap thu (Asw0) cla dung dich trong nay trong céng do 1
cm & 610 nm bang may quang phé thich hop, ngay truéc dé da chuan héa
véi mau trang la nwéc. Tinh cwdng dd mau cta chat mau caramel theo
cong thirc sau:

As10 x 100

% chat ran

Cuwdng dé mau =

Xac dinh % chat rdn nhv mé t& & phan Ham lwong chét ran.

Tinh toan trén co s& chat mau twong dwong: Khi cé thém céc gidi han déi
véi 4-MEI va THI dwoc biéu thi theo chat mau twong dwong thi cac ndng
do trwdc hét dwoc tinh trén co' s& chat ran nhw chi dan trong phan "Tinh
trén co s& vao chéat ran", va sau d6 biéu thj theo chat mau twong dwong
theo cbng thic:

Csx0,1

Mau twong dwong =
cudng dé mau

Trong do:

Cs = nbng do trén chét réan.

Nhw vay ham Ivgng duoc biéu thi bang mét san pham co cwong do mau
I& 0,1 don vi dd hap thu.



Nito toan phén

Luwu huynh toan phén

Lwu huynh dioxyd

Thir theo hwang dan tai JECFA monograph 1-Vol. 4- Xac dinh theo chi dan
trong phan Xac dinh Nito (Phwong phap Kjeldahl) st dung Phwong phap

LAy mot chén 16n nhét cé thé cho vira 16 nung dién, cho vao d6 1-3 g MgO
hoac mét lwgng twong duwong Mg(NOs)2-6H20 (6,4 — 19,2 g), 1 g dwdng
saccarose da lam thanh bot, va 50 ml HNOs. Thém 5-10 g chat mau
caramel. Cho cung mét lwong thubce thtr vao mét chén khac dé lam mau
trdng. C6 trén hoi nwéc soi téi khi thanh khdi nhao. Bat chén vao 16 nung
ngudi (25 °C) va dun néng tw tir t&i khi toan bo khéi NO2 bay hét. D& ngudi,
hoa tan va trung tinh héa bang HCI (1+2,5), thém dw 5 ml. Loc, dun néng
t&i sbi, va thém 5 ml dung dich BaCl2-:2H20 10% tirng giot mot. Co6 t&i 100
ml, d& yén qua dém, loc, ri¥a, nung, va can BaSOa. Hiéu chinh két qua ddi
v6i BaSO4 thu dwgc trong mau trdng va ghi & dang mg S/100 g. Cac dung
cu thwong mai dung dé phan tich Iwu huynh toan phan nhw thiét bi phan
tich theo qui trinh ddt chay Leco/chuén d6 ciing c6 thé sir dung va duoc
khuyén dung véi lweng mau thir khodng 200 mg.

Thiét b

St dung thiét bi Monier-Williams cai tién (c6 & 5GA Scientific, Inc.,
Bloomfield, N.J., My) dé& xac dinh acid sulfuro, hodc dung cu thiét ké nhuw
trinh bay & hinh. B6 dung cu gém mét binh cét day tron ba c¢b 1000 ml c6
éng ndi thay tinh vuét thon chuan 24/40. Gan kém mét sinh han Allihn 30
cm héi lwu & mét c¢d phia ngoai cta binh, va dau kia cta sinh han ndi voi
mot dng Tygon hoac silicon ¥4 inch (dwoc dun séi trwdc véi dung dich acid
hydrocloric 1/20 va r&ra bang nwéc) toi bo ong hap thu (cé ndi hinh cau
35/20 hoac twong dwong). N0| cb gitra cua binh v&i binh gan hinh try 125
ml, va gan mot doan bng t&i ong ch U ngadn cdm qua mét nap cao su trén
cb cla bmh gan. Gan moét éng vao bang thuy tinh, cong dai, t&i gan day
binh, vao co ngoai khac cta binh, va noi ong vao moét binh r&ra-khi 250 ml
mét doan éng. Binh rira khi lai ndi bang mét éng téi chai (bom khi) nito'.

Nghién 4,5 g pyrogalol (aC|d pyrogalic) voi 5 ml nwéc trong mot cbi nho, va
cho khdi nhdo sang binh rira khi. Tiép tuc nghién phan con lai, va chuyén
toan bod sang binh v&i 2 1an 5 ml nwéc. Cho khi nito di tlr chai khi téi binh
dé dudi hét khong khi, va sau dé thém vao binh qua phé&u cubng dai dung
dich dwogc lam nguéi ctia 65 g kali hydroxyd trong khoang 85 ml nwéc. Lap
dau binh vao, va suc bong bong nito qua dé dé dudi hét khong kh| khoi
khong gian phla trén. Kep chat ong & ca hai vj tri cta chai, va nbi no toi
bng dau vao cda binh cat. Binh rira khi phai dwoc chuén bi nhw mé ta, voi
dung dich pyrogalol mé&i pha trong ngay lam.

Thém lan lwet vao méi 6ng hap thu hinh ch® U nhw sau: hai dda thay tinh
8 mm chiéu dai khoang 25 mm, 10 ml hat thay tinh 3 mm & dau ra, 10,0 ml
dung dich hydrogen peroxyd 3%, va 1 giot dé methyl (TS).

Lap tAt ca cAc phan cda thiét bi, va kiém tra xem c6 kin khéng bang cach
thdi nhe vao trong 6ng gan véi cb binh gan. Khi thdi, déng khoéa binh gan.
Dé yén vai phat; néu mac chét 16ng trong 6ng chir U van ngang bang,
dong tat ca cac khop ndi va thi lai. Néu hé théng khit thi tién hanh theo chi
dan dwdi day.

Tién hanh:

Phan tan khoang 25 g mau thir, can chinh xéac, trong 300 ml nwéc viva dun
s6i dé& ngudi, va chuyén khdi nhdo sang binh qua mét phéu 16 réng dung
nwéc. Pha lodng téi khodng 400 ml bang nwéc, va khéa binh gan lai.
Thém 90 ml acid hydrocloric 4 N vao binh gan, va cho acid vao binh bang
cach théi nhe vao 6ng & cb binh gan. Khoa binh gan. M& kep éng & ca hai



Nito amoniac

4-Methylimidazol

vi tri cta binh r&ra khi, va bt dau théi khi nito véi tbe d6 déu dan bot khi.
Bun néng binh c4t béng bép 4o dé& dun hdi lvu trong khoang 20 phut. Khi
dat dwoc sy hdi lwu 6n dinh, cAp dién dun tiép héi lwu trong 1,75 gid. Tat
nwéc trong sinh han, va tiép tuc dun téi khi khép néi phia dau vao cua éng
ch@ U thi nhét xuat hién hoi ngwng dong va hoi dm. Bé binh gan va tat
bép.

Khi khé'p néi dau trén cda sinh han ngudi, thao khép ndi va trang vao éng
chir U thir hai, dé lai 6ng ndi véi khép ra cta dng chir U the nhat nhung
ngat khéi dau vao cta éng chi U thi hai. Quay 6ng néi téi khi dau hé cia
né gan cham dau vao cda éng chir U thir nhat. Thém 1 giot dé methyl vao
éng chir U thir nhét, va chuén dé bang natri hydroxyd 0,1 N t&i khi c6 mau
vang sang, lac nhe. Sau khi chudn d6 éng chi¥ U tht nhat, thao éng ndi,
l&p né v&i dng chir U tht hai & dau ra, va chuadn dd twong tw. Ghi téng
lwong dung dich hai lan chuan d6 1a Vi (ml).

Tién hanh lam mét mAu trang, thé tich dung dich natri hydroxyd 0,1 N 1a Vo.
Tinh phan tram Iwu huynh dioxyd trong mau thir theo céng thirc:

(Vi —V,)x0,0082
m

SO,% = 100

Trong do
m la khéi lwong ctia mau the (g)

Cho 25 ml acid sulfuric 0,1 N vao binh hirng 500 ml, va 1ap véi thiét bj cat
gdm 6ng ndi bau Kjeldahl va mét sinh han c6 dau ra ngap phia dwsi bé
mat dung dich trong binh hirng. Cho khodng 2 g chat mau caramel, can
chinh xac, vao trong binh Kjeldahl cé dai 800 ml, va thém vao binh 2 g
magnesi oxyd (khéng cé carbonat), 200 ml nwéc, va vai vién da bot. Lac
binh dé tron déu hén hop trong binh, va I&p nhanh binh véi thiét b cat.
Dun néng binh t&i s6i, thu 14y khoang 100 ml dich cét vao binh hing. Rira
dau ra cta dng sinh han véi vai ml nwéc, cho dich rira vao binh hirng, sau
d6 thém 4 hoac 5 giot chi thi d@ methyl (500 mg dé methyl trong 100 ml
alcol), va chuan d6 bang natri hydroxyd 0,1 N, ghi thé tich la Vi (ml). Tién
hanh 1am mo6t mau tréng, thé tich dung dich natri hydroxyd 0,1 N dé trung
tinh 1& Vo. Tinh phan trdm nito amoniac trong mau thir theo céng thirc:

(V. - V,)x0,0014
m

100

Nito amoniac =

Trong do
m la khéi lwong ctia mau the (g)
Ghi chi: Can thdng tin vé mét phwong phap tét hon.

Dung cac nguyén vat liéu va thuéc thlr sau (thudc thir phai 1a loai ACS
hoac twong duong).

Nguyén vat liéu:

Béng thay tinh loai Pyrex, cot sac ky 22 x 300 mm va khoa PTFE (nhw
Kimax 17800); c6c polypropylen 150 ml (nhw Nalge 1201); binh day tron
250 ml (nhw Pyrex 4320); phéu rét bét 75 mm; thia gat (spatula) 5 cm; may
cat quay chan khéng, bép dia kin, ndi cach thdy, pipet Pasteur dung mét
lan; binh dinh mdc 5 ml.

Thubc thi:
Aceton; Celit 545; methylen clorid; natri hydroxyd; va tetrahydrofuran.
Tién hanh:

Sau khi trén k§ mau thé chat mau caramel bang cach 1ac hodc khudy, can
10,00 g hén hop vao cbc polypropylen 150 ml. Polypropylen dwoc coi la tét
hon thady tinh vi bé mét ki nwéc dé chuyén toan lwong mau ther. Thém vao
d6 5,0 g dung dich NaOH 3,0 N va lac k§ d& ddm bao pH cGa mau thr Ién
hon 12. Thém 20 g Celit 545 vao céc trén, va tron déu téi khi hdn hop gan
khé lai. Quéa trinh nay khodng 2 t&i 3 phat. V&i méu thtr ¢ ham lwong
nwédc qué cao, hdn hop chat mau caramel-Celit 545 c6 thé qua wét. Trong
trwdng hop nay, trén 5,00 g hén hop chat mau caramel véi 2,5 g NaOH



2-Acetyl-4-tetrahydroxy-
butylimidazol (THI)

3,0 N va 15 g Celit 545 va tién hanh phan tich.

Mét nat bdng thay tinh Pyrex dwoc dat & phia dwéi cot sac ki 22 x 300 mm
v&i khéa PTFE. H6n hop chat mau caramel-Celit 545 dwoc cho vao cot
qua phéu 75 mm. Hén hop trong cot dwoc nhdi bang cach gd nhe cot theo
phwong thdng dirng khodng 10 cm trén mot bé mat c6 16t. Khi nhdi tét, hén
hop chat mau caramel-Celit 545 phai chiém x&p xi 250 mm phia dwéi cot.
Can than khi tién hanh dé tranh nhéi 1dng quéa hodc chat qua. Cot nhéi 16ng
qué methylen clorid sé rira giai qua nhanh va khéng chiét hoan toan. Cot
nhdi qua chat dan t&i dung méi riva giai kho tiép can mot sbé ving chét
nhdi. Diéu nay cling dan dén viéc chiét khong hoan toan.

M& khéa, ding céc rét methylen clorid vao cét. Khi dung méi t&i nat béng
thay tinh, dong khoa va dé dung méi twong tac véi hén hop trong cot 5
phut. Sau d6 mé khoa va dé cot dwoc riva gidi tiép voi methylen clorid t&i
khi thu dwoe 200 ml vao binh day tron 250 ml. L4y 1,00 ml dung dich
chuén ndi 2 MEI (50,0 mg 2 MEI/50,0 ml methylen clorid) thém vao dich
rira gidi da thu dwoc. 2 MEI dwoc tach tdt khéi 4 MEI trong diéu kién séc ki
khi 1dng da dung va khéng thay cé trong chat mau caramel.

Sau d6, loai dung méi khdi dich rira gidi bang cat quay ap suét gidm & 45-
50 kPa va binh cau day tron dwoc duy tri & 35 °C trong ndi cach thay. Can
ctia dich chiét dwgc chuyén hoan toan sang binh dinh mdc 5 ml béng pipet
Pasteur dung mét lan, bang cach rira binh ciu nhiéu 1&n méi 1an vé&i moét
lwgng nhé (khoang 0,75 ml) tetrahydrofuran hodc aceton. Ca hai dung moi
duoc dung véi két qua nhw nhau. Sau khi trén ki hdn hop bang cach lac
ngwoc binh nhiéu 1an, dwoc dich chiét ding cho phan tich GLC. Dich chiét
sau khi chudn bj phai phan tich cang sém cang tét, b&i mau chi én dinh
trong vong 1 ngay sau khi chuan bi.

Phan tich GLC dwoec tién hanh bang thiét bi sac ky khi véi detector ngon
[Cra hydro. C6t thay tinh 1 m x 6 mm dwdng kinh ngoai ( 4 mm dwdng kinh
trong), thém 7,5% Carbowax 20M + 2% KOH trén 90/100 mesh Anakrom
ABS. Cac théng s6 GLC nhw sau: khi mang nito 50 ml/phut; hydro 50
ml/pht; oxy 80 ml/phut; bd phan tiém mau 200 °C; cdt ddng nhiét 180 °C;
detector 250 °C; thé tich mau 5 uL. T4t ca qua trinh dinh lwong tién hanh
dung ki thuat chuén néi.

Ghi chi: Can théng tin vé mét phwong phap tét hon.

THI du’(_ycﬂchuyé’n thanh dan xuét 2,4-dinitrophenylhydrazon (THI-DNPH)
cla né. Dan chat nay dwoc tach khoi thuc“)c,thff dw va tap carbonyl bang
HPLC dung c6t RP-8, xac dinh bang do d6 hap thu & bwéc séng 385 nm.

Tién hanh:

Can chinh xac chat mau caramel (200-250 mg), sau do hoa tan trong nwdc
(3 ml). Chuyén toan lwgng dung dich sang phan phia trén clia cot to hop.
Bat dau rlra gidi bang nwdéc, va toan bo lwgng nwédc qua cac cot khoang
100 ml.

Sau d6 thao cot phia trén. Rira giai cot phia dwoi béng HCI 0,5 N. B3 10,0
ml dich rtra gidi ban dau, sau dé thu lay 35 ml.

C6 dung dich nay t&i khé & 40 °C va 15 torr. Hda tan can dac sét trong
methanol khoéng c¢6 carbonyl (250 L) va thubéc the 2.4-
dinitrophenylhydrazin (250 uL). Chuyén hén hop phén (rng sang lo ¢ nép
la tAm dém va bdo quan 5 gi®» & nhiét dd phong. Tiém 5 pL (ciing c6 thé tir
1 t&i 25 uL) vao cét HPLC LiChrosorb RP-8 (10 um). Pha déng gébm
MeOH/ HsPO4 0,1 M 50/50 (tt/tt). Diéu chinh thanh phan pha dong néu déc
tinh cla cot thay dbi, tuy thudc nha san xuét. (R4t nén st dung chét nhoi
LiChrosorb RP-8, 10 um, c6t 250 ( 4 mm "Vertex" cGa nha san xuét
Knauer, Bad Homburg, F.R.G.). Véi tbc d6 pha déng 2 ml/phat va kich c&
cOt 250 ( 4,6 mm, THI-DNPH rira gidi sau khoang 6,3+0,1 phat. Phat hién
& 385 nm va do chiéu cao cla pic. Ham lwong dwoc tinh dwa vao duong
chuan ctia THI-DNPH trong methanol.

Nguyén vat liéu:

Thubc ther - 2,4,-Dinitrophenylhydrazin hydroclorid: 2,4-
dinitrophenylhydrazin thwong mai (5 g) cho vao acid hydrocloric dac (10
ml) trong binh nén 100 ml, va l&c nhe t&i khi base tw do (mau dd) chuyén
thanh hydroclorid (mau vang). Thém vao dé ethanol (100 ml), l&c va dun



Arsen

Chi

néng trén cach thay soi t&i khi tt cd chat rdn hoa tan. Sau khi két tinh &
nhiét d6 phong, hydroclorid dworc loc, riva bang ether, sdy & nhiét d6 phong
va bdo quan trong binh hat &m. Trong khi bdo quan, hydroclorid dan
chuyén thanh base tw do. Sau d6, cé thé loai bdng cach rira véi
dimethoxyethan. Thudc ther dwoc chudn bi bdng cach tron 0,5 g 2,4-
dinitrophenylhydrazin hydroclorid trong 15 ml methanol 5% trong
dimethoxyethan trong 30 phut. Bdo quan trong ta lanh va kiém tra dinh ky
bang HPLC.

- Nhya trao ddi cation (manh): Dowex 50 AG x 8, H+, 100-200 mesh.

- Nhya trao dbi cation (yéu): Amberlite CG AG 50 |, H+, (100-200 mesh).
(Dé Iang hai ho&c ba lan truwéc khi st dung).

- Methanol, khéng cé carbonyl ty do: Methanol dwgc chuér) bi theo Y.
Peleg va C.H. Mannheim, J. Agr. Fd. Chem, 18 (1970) 176, bang cach xt
ly v&i thuoe thr Girard P.

- Dimethoxyethan: Néu khong tinh khiét, dimethoxyethan dwoc tinh ché
béng cach cét tir 2,4-dinitrophenylhydrazin v&i sw ¢ mat cla acid va cét
lai ttr natri hydroxyd. Ngay trweéc khi sir dung cho qua cdt nhém trung tinh
dé loai peroxyd.

Thiét bi:

Cot t6 hop: twong tw nhw da md ta trong J. Agr. Fd. Chem. 22 (1974) 110.
Cot phia trén (150 ( 12,5 mm, chiéu cao nhéi tbi da 9 cm, hoac 200 ( 10
mm, chiéu cao nhdi téi da 14 cm, v&i mao quan dau ra cé6 1 mm duong
kinh trong) nhdi chat trao ddi cation acid yéu, chiéu cao chat nhdi 1an lwot
khoang 50-60, hodc 80-90 mm. Cét phia du¢i (chiéu dai tdng 175 mm,
dwong kinh trong 10 mm, v&i dau ra mao quan va khoa Teflon) nhéi véi
chét trao ddi cation acid manh chiéu cao chat nhdi 60 mm. Binh dwng dung
méi, dung phéu nhé giot (100 ml) khéa Teflon. Tat ca cac phan dwoc néi
bang khép néi thay tinh mai chudn (14,5 mm).

HPLC: vé&i cot qui dinh & trén va detector UV c6 kha nang do & 385 nm.

Chuédn héa: Hoa tan THI-DNPH trong methanol tuyét déi khoéng cé
carbonyl (khoang 100 mg/L; néng d6 ctia THI: 47,58 ng/uL). Dung dich nay
pha lodng 10 lan v&i methanol (4,7 ng THI/uL). Dung dich chuan THI-
DNPH 6n dinh it nhat 20 tudn néu bao quan trong ta lanh.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4
- Phuong phap 1.
- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.

- Str dung k¥ thuat hap thu nguyén tl thich hop cho ham lwgng quy dinh
dé xac dinh. Lwa chon c¢& mau thir va phwong phap chuén bi mau dua trén
nguyén tac cla phwong phap mé ta trong JECFA monograph 1-Vol. 4
phan cac phwong phap phan tich cong cu.

PHU LUC 20

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI BRILLIANT BLACK PN

1. Tén khac, chi sé

2. Binh nghia

Tén hoa hoc

Cl food Black 1, Black PN; CI (1975): 28440
INS: 151
ADI = 0 - 1 mg/kg thé trong.

Cha yéu gbm tetranatri 4-acetamido-5-hydroxy-6-[7-sulfon-4-(4-sulfon-
phenylazo)-1-naphthylazo]-1,7-naphthalen-disulfonat cling cac chat mau
phu cung v&i NaCl va (hoac) Na:SOa4 la cac thanh phan khéng mau
chinh.

C6 thé chuyén thanh chat mau nhém (aluminium lake) twong ng, trong
trwdng hop nay ap dung quy dinh chung doi véi cac loai chat mau nhém.
tetranatri 4-acetamido-5-hydroxy-6-[7-sulfon-4-(4-sulfon-phenylazo)-1-
naphthylazo]-1,7-naphthalen-disulfonat.



M3 sé C.A.S. 2519-30-4

Céng thtre hbéa hoc C28H17NsNa4014S4
Céng thirc céu tao NHCOCH;
HO
A B
30:Na
Q NaDs3
S0sMa
Khoi lurong phén to 867,69
3. Cam quan Dang b6t ho&c tinh thé mau den
4. Chirc nang Pham mau.
5. Yéu cau ky thuat
5.1. Binh tinh
D¢ tan Tan trong nwdrc, it tan trong ethanol
Dinh tinh cac chat mau Phai c6 phan trng d&c trwng ctia chat mau.

5.2. D6 tinh khiét

Gidm khoi lwong khi lam khé tai Khéong dwoc qua 20% cung véi clorid va sulfat tinh theo mudi natri.
135°C

Chét khéng tan trong nuéc Khéng dwoc qua 0,2%.
Chi Khéng duwoc qua 2 mg/kg.
Céc chat mau phu Khoéng dwoc qué 4%.

Céc chét hiru co ngoai chdt  Khong dwoc qua 0,8% téng cac acid 4-Acetamido-5-hydroxy-1,7-

mau naphthalendisulfonic; acid 4-Amino-5-hydroxy-1,7-naphthalendisulfonic;
acid 8-Amino-2-naphthalensulfonic; acid Sulfanilic va acid 4,4'-
Diazoamino-di(benzensulfuric)

Céc amin thom béc nhét khéng Khong dwoc qué 0,01% tinh theo anilin.

sulfon hoa

Céc chét co thé chiét bang Khoéng duwoc qua 0,2%.

ether

5.3. Ham lwgng Khéng dwoc thp hon 80% tbng cac chat mau.

6. Phwong phap thor
6.1. Do tinh khiét
Chi - Thir theo hwdng dén tai JECFA monograph 1-Vol. 4.

- S dung k¥ thuat h&p thu nguyén t& thich hop véi ham lwong chi dinh
dé xac dinh. Lwa chon ¢& mau thr va phwong phap chuén bi mau dua
trén nguyén tac cla phwong phap mé ta trong JECFA monograph 1-Vol.
4 phan cac phuong phap phan tich céng cu.

Céc chét mau phu - Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.
- S dung cac diéu kién sau:
Dung mbi khai trién: Sac ky db (i): sb 1
Séc ky db (ii): s6 4
Chiéu cao tuyén dung méi: Séc ky dd (i): 17 cm
Séc ky d6 (ii): 17 cm.)
Céc chét hiru co ngoai chdt - Thir theo huwéng dan tai JECFA monograph 1-Vol. 4
mau - S dung ky thuat sic ky 16ng, voi cac didu kién nhu sau; HPLC riva gidi
gradient ttr 2 den 100%, toc d tang co dinh 2%/phut (tuyen tinh).
6.2. Binh lvgng



Tién hanh theo hwéng dan trong chuyén luan xac dinh tbng ham lwong
bang chuan d6 v&i Titan (lll) clorid (trong JECFA monograph 1-Vol. 4)
nhw sau:

Can 0,6 - 0,7 g mau thir;
Pém 15 g natri hydrotartrat;
Mé&i ml TiCls 0,1 N twong dwong véi 10,86 mg cac chat mau (D).

PHU LUC 21
YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOl BROWN HT
1. Tén khac, chi s6 Cl food Brown 3, Choccolat brown HT; CI (1975): 20285

INS: 155
ADI =0 - 1,5 mg/kg thé trong.

2. binh nghia Cha yéu goém dinatri 4,4'- (2,4-dihydroxy-5-hydroxymethyl-1,3-phenylen-
bisazo) di-1-naphthalen-sulfonat cung cac chat mau phu cung véi NaCl
va (hoac) Na2S04 la cac thanh phan khéng mau chinh.

C6 thé chuyén thanh chat mau nhém (aluminium lake) twong (ng, trong
trwong hop nay ap dung quy dinh chung doi véi cac loai chat mau nhém.

Tén hoa hoc Dinatri 4,4'- (2,4-dihydroxy-5-hydroxymethyl-1,3-phenylen-bisazo) di-1-
naphthalen-sulfonat.

M4 s6 C.A.S. 4553-89-3

Céng thitre héa hoc C27H18NaNa209S2

Céng thirc céu tao
HO N=MN SCMa
O HO CH,0H

Khbéi lurong phén to 652,57
3. Cam quan Dang b6t ho&c tinh thé mau nau.
4. Chirc ning Pham mau.

5. Yéu cau ky thuat

5.1. Binh tinh
D¢ tan Tan trong nuwéc, khéng tan trong ethanol.
Dinh tinh cac chat mau Phai c6 phan (rng dac trwng cla chat mau.

5.2. D6 tinh khiét

Gidm khéi luong khi lam khé taiKhéng dwoc qua 30% cung véi clorid va sulfat tinh theo muéi natri.
135°C

Chét khéng tan trong nuéc Khéng dwoc quéa 0,2%.

Chi Khéng dwoc qua 2 mg/kg.

Céc chét mau phu Khéng dwoc qua 10%.

Céc chét hitu co ngoai chdt ~ Khéng dwoc qua 0,7% acid 4-Aminonaphthalen-1-sulfonic.
mau

Céc amin thom bac nhét khéng Khong dugc qua 0,01% tinh theo anilin.

sulfon hoa

Céc chét c6 thé chiét bang Khong duoc qua 0,2%.

ether

5.3. Ham lwvong Khéng dwoc thp hon 70% tbng cac chat mau

6. Phwong phap thor



6.1 Do tinh khiét
Chi

Céc chat mau phu

Céc chét hiru co ngoai chét
mau

6.2. Binh lvgng

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.

- S dung k¥ thuat h&p thu nguyén tt thich hop v&i ham lwong chi dinh
dé xac dinh. Lwa chon ¢& mau thr va phwong phap chuén bi mau dwa
trén nguyén tac cla phwong phap mé ta trong JECFA monograph 1-Vol.
4 phan cac phuong phap phan tich céng cu.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.
- S dung cac diéu kién sau:

Pha chuén theo cach sau: Pha lodng 1,0 ml dung dich ché phdm 1% véi
nwdc dén da 100 ml, l&c déu. LAy 0,10 ml dung dich nay vao éng
nghiém, thém 5,0 ml dung dich nwéc:aceton (1:1 - tt/tt) va sau d6 thém
14,9 ml dung dich natri hydrocarbonat 0,05 N, l1&c déu. Xac dinh d6 hap
thu cGia chuén - As.

Dung méi khai trién: Sé 6.
Thoi gian khai trién: ~ 14 gio.
- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4

- Str dung ky thuat sac ky Iong, v&i cac diéu kién nhw sau: HPLC rira giai
gradient ttr 2 dén 100%, toc dd tang co dinh 2%/phut.

T[én hanh theo hwéng dan trong chuyén luan xac dinh téng ham Iwong
bang quang phd (trong JECFA monograph 1-Vol. 4) véi céac diéu kién
nhw sau:

Pém: bém phosphat pH 7;
Pha loang dung dich A: 10 ml pha loang dén d 250 ml.
Do hép thu riéng (a): 40,3

Bw&c séng cwe dat hap thu: ~ 460 nm.

PHU LUC 22

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI B-CAROTEN TONG HOP

1. Tén khac, chi sé

2. Pinh nghia

Tén hoa hoc
M& s6 C.A.S.
Céng thtre hbéa hoc

Céng thirc céu tao

Khbéi lurong phén to

3. Cam quan

Cl food Orange 5; CI (1975): 40800
INS: 160ai
ADI = 0 — 5 mg/kg thé trong.

Quy chuén nay ap dung véi ché phdm chd yéu gébm tat ca cac dong
phan trans (Z) cda B -caroten voi Iuong nhé céac carotenoid khac; Cac
dang pha Ioang va 6n dinh dwoc chuan bj tr B-caroten dap ung quy
chuén nay gdm dung dich hodc huyen phu cla p-caroten trong dau, m&
thwe phdm, nhii twong va bot cé thé phan tan trong nwéc; Cac ché phdm
nay co thé cé ty sb gitra cac déng phan cis/trans khac nhau; Phuong
phap phan tich dbi véi chat mau gbéc khéng thich hop dé dinh luvong
hoadc xac dinh d6 tinh khiét ciia cac ché pham on dinh (cac phwong phap
nay cé thé dwoc cac nha san xuét cung cép).

[-caroten; B,p-caroten

7235-40-7
CaoHse
Hyt
CH, CH,
B mjm
R N \:IQ
|/_\ r\H:C CH;
CH; CH
CH,
]
536,88

Tinh thé ho&c bét tinh thé mau dé dén dd nau, nhay cam véi oxy va anh
sang do vay phai bdo quan trong bao bi trdnh anh sang va mai trwdng



4. Chirc nang
5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Quang phé

Carotenoid

Phan tng Carr-Price

5.2. D6 tinh khiét
Tro sulfat

Céc chat mau phu

Chi

5.3. Ham lvong

6. Phwong phap thor
6.1. Binh tinh

Carotenoid

6.2. D6 tinh khiét

Tro sulfat

Céc chat mau phu

khi tro.

Pham mau.

Khéng tan trong nwérc, thwe té khong tan trong ethanol, it tan trong dau
thwc vat, tan trong cloroform.

Xac dinh d hap thu quang (A) ca dung dich mau th& C (xem phan Dinh
lwong) tai cac bwdc song 455 nm, 483 nm

Ty s6 Asss/Assz nam trong khoang 1,14 va 1,19.

X&c dinh d6 hap thu quang (A) cua dung dich mau thi C tai buédc séng
455 nm va clia dung dich mau thr B 340 nm

Ty 56 Auss/Azao khong dwoc thap hon 15.
Dat yéu ciu (mb ta trong phan phwong phap thi)

Dung dich méau th’ljl’ trong cloroform chuyén thanh mau xanh lam khi thém
dwv dung dich thu6c thr Carr-Price (TT).

Khéng dwoc qua 0,1%.

CéAc carotenoid khac ngoai B-caroten: khéong dwoc qua 3% tdng cac chéat
mau.

Khéng dwoc qua 2 mg/kg.

Khéng duoc thap hon 96% tdng chat mau, thé hién dwéi dang —B
caroten.

Mau cla dung dich mau thir trong aceton sé [nét sau khi thém dung dich
natri nitrit 5% va dung dich acid sulfuric 1 N, lac déeu.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4
- Phwong phap |, can 2 g mau thi
Céc carotenoid khac ngoai p-caroten

Can 80 mg mau, hoa tan trong 100 ml cloroform. Chadm 400 pL dung
dich nay 1&n ban méng (silicagel 0,25 mm), chdm cach day ban méng 2
cm. Ngay sau khi chdm tién hanh khai trién sac ky trong budng da bao
hoa hé dung mdi gdm 95 phan dicloromethan va 5 phan diethyl ether,
tranh anh sang, dén khi chiéu cao tuyén dung méi cach vét chdm khoang
15 cm. L4y ban méng ra, d& khd dung méi tai nhiét dd phong, danh dau
vét mau chinh va cac vét mau phu (cac carotenoid khac).

Cao phan silicagel hdp phu chat mau chinh, cho vao mét éng ly tam 100
ml cé nut thay tinh, thém 40,0 ml cloroform (dung dich 1).

Cao phan silicagel hdp phu céc carotenoid khac, cho vao mét éng ly tam
50 ml c6 nuat thay tinh, thém 20,0 ml cloroform (dung dich 2).

Lac ca hai 6ng trong 10 phdt va ly tam trong 5 phut. Lay 10,0 ml dung
dich 1 pha loang voi cloroform dén da 50,0 ml (dung dich 3). S dung
thiét bi do quang thich hgp, xac dinh dé hap thu quang cua dung dich 2
va dung dich 3 tai bwéc song 464 nm, str dung cloroform lam mau trang
va do trong cuvet 1 cm.

Tinh két qua:

Tinh ham lwong (%) tbng cac carotenoid khac ngoai B-caroten theo cong
thire sau:

A x 100
104 + Az



Chi

6.2. Binh lvgng

Trong do:

A = d6 hap thu quang ctia dung dich 2

As = d6 hap thu quang ctia dung dich 3

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.

- S dung k¥ thuat h&p thu nguyén tt thich hop v&i ham lwong chi dinh
dé xac dinh. Lwa chon c& mau thir va phwong phap chuan bi mau dua
trén nguyén tac ctia phwong phap mé ta trong JECFA monograph 1-Vol.
4 phan cac phuong phap phan tich céng cu.

T[én hanh theo hwéng dan trong chuyén luan dinh lwong tdng chét mau
bang phwong phap quang phd trong JECFA monograph 1-Vol. 4, v&i cac
diéu kién nhw sau:

W =0,08¢g
V1=V2=V3=100 ml
vi=vz=5ml

A%1em = 2500

Amax ~ 456 nm.

PHU LUC 23

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI CAROTEN THUC VAT

1. Tén khac, chi sé

2. binh nghia

Ho
Ma sé6 C.A.S.
Céng thitre héa hoc

Céng thirc céu tao

Khéi lurong phén to
3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat

B-Caroten tw nhién; caroten tw nhién; hdn hop cac caroten; Cl food
Orange 5; Sé CI (1975): 75130, S6 CI (1975): 40800 (d6i v&i p-caroten).

INS 160aii

ADI “chap nhan dwoc” c6 nghia la mirc s dung khéng vuot qua mirc
théng thuwdng co trong thyc vat.

Céc caroten (thwc vat) thu dwoc bang cach chiét ca rét (Daucus carota),
dau co (Elaeis guinensis), khoai lang (Ipomoea batatas) va cac thuc vat
an duwoc khac véi dung mai hiru co, sau dé tinh ché. Chat mau chinh la
a- va B-caroten, trong d6 chd yéu 1a p-caroten. Ngoai ra con cé lwong
nhd y- va 8-caroten cuing cac thanh phan mau khac. Bén canh céc thanh
phan mau, ché phadm con cé thé chira ddu, m&, sap tw nhién cé ngudn
gdc tlr nguyeén liéu. Chi nhirng dung mdi sau day dwoc siv dung dé chiét
caroten: aceton, methanol, ethanol, propan-2-ol, hexan, carbon dioxyd
va dau thue vat.

Ché pham thuong mai chl yéu ton tai dwdi dang dung dich hoac huyén
phu trong dau thyc vat thuc phdm. Dang nay dé sir dung va gilp cai
thién tinh bén clia caroten dé bj oxy hoa.

Carotenoid
7235-40-7
CaoHse (-B caroten)
Hy
CH, CH,

HC CH; \/&/\\\/J\\\/\

RN N T

C:Ilj_\ U}C\ HyC CH;

CH,
0

All-trans-B-caroten
536,88 (B-caroten)
Dang ran hoac dang 1dng mau dd nau dén nau hodc cam dén cam sam.

Pham mau.



5.1. Binh tinh
Do tan

Quang phé

Phan trng mau
5.2. D6 tinh khiét

Dung méi tén dw

Chi

5.3. Ham lvong

6. Phwong phap thor
6.1 Pinh tinh

Phan trng mau

6.2 Do tinh khiét
Chi

6.3. Dinh lvgng

Khdng tan trong nwéec.

Dung dich mau thir trong n-hexan (1/200.000) c6 cwc dai hap thu tai
vung 440 - 457 nm va 470 - 486 nm.

Dat yéu cau (mb ta trong phan Phuong phap thir)

Khéng dwoc qua 50 mg/kg don chét hodc téng clia aceton, hexan,
methanol, ethanol, propan-2-ol.

Khéng dwoc qua 2 mg/kg.

Ham lwong caroten (tinh theo B-caroten) khong duwoc thdp hon ham
lwong dwoc cdng bo.

Cham 1&n tAm gidy loc dung dich mau th&r trong toluen (~ 400 pg P-
caroten/ml), phun hodc nhé dung dich antimon triclorid 20% trong toluen
Ién vét mau trén giay loc, sau 2 - 3 phat mau cta vét chuyén thanh xanh
lam.

Thir theo hwéng dan tai JECFA monograph 1-Vol. 4. S& dung k¥ thuat
hép thu nguyén t& thich hop véi ham lwong chi dinh dé xac dinh. Lwa
chon ¢& mau th& va phwong phap chuédn bj mau dwa trén nguyén tac
cta phwong phap mé ta trong JECFA monograph 1-Vol. 4 phan céac
phwong phap phan tich cong cu.

Tién hanh theo huéng dan trong chuyén luan dinh lwong tong chat mau
bang phwong phap quang pho trong JECFA monograph 1-Vol. 4, v&i cac
diéu kién nhw sau:

W = Lwong mau thir a0 dé do hap thu quang (g)
V1=V2=V3=100 ml

vi=vz2=5ml

Al%1cm = 2500

Amax = 440 - 457 nm.

PHU LUC 24

YEU CAU KY THUAT VA PHUONG PHAP THU DOI VOI CAO ANNATTO

1. Tén khac, chi sé

2. Binh nghia

Annatto F; Orlean; Terre orellana; R. Orange; S6 Cl (1975): 75120
(Natural Orange 4).

INS 160bii
ADI = 0 - 12 mg/kg thé trong dbi v&i Bixin;
ADI = 0 - 0,6 mg/kg thé trong dbi véi Norbixin va cac mubi ctia n6

Mau Bixin va Norbixin dwoc ché tir cao Annatto (bixin dwoc chiét bang
dung méi, norbixin dwoc chiét bang dung méi; bixin x& ly vé&i nwéc;
norbixin x( ly véi kiém, két thia acid; va norbixin xt ly v&i kiém, khong két
ttia acid) déu ap dung ADI déi vé&i Bixin va Norbixin.

Norbixin x( Iy v&i kiém, két ta acid dwoc san xuat bang cach loai bd vé
clia hat cay Annatto (Bixa orellana L.) bang dung dich kiém. Bixin bi thay
phan thanh norbixin trong dung dich kiém néng, sau d6 acid héa dé két
tlia norbixin. Loc tGa, lam khd va nghién thu dwoc dang bét, hat.

Norbixin xt& ly kiém chiva nhiéu thanh phadn mau, cac thanh phan mau
chinh (chiém ty 1& I&n) la cis-norbixin, ngoai ra con c6 lwong nhd trans-
norbixin va cac san pham phan hdy nhiét cta norbixin 1a s&n pham phu
cla qua trinh ché bién.



Tén hda hoc

M& s6 C.A.S.

Céng thtre héa hoc

Céng thirc céu tao

Khéi luong phén to
3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Hép thu UV-VIS

Sé&c ky I6p mdng
5.2. D6 tinh khiét
Arsen

Chi

Thay ngéan

5.3. Ham lwong

6. Phwong phap thor

6.1 Dinh tinh
Séc ky I6p mdng

6.2 Do tinh khiét

Arsen

Chi

Ché pham thuong mai dung cho cong nghiép thyc phdm thuong duoc
bao ché san voéi cac chat mang thich hop véi chat lwgng dung cho thwe
pham.

cis-Norbixin: acid 6,6'-Diapo-¥,W-carotendioic

Muéi dikali cis-Norbixin: Dikali 6,6'-diapo-¥,¥-carotendioat
Mubi dinatri cis-Norbixin: Dinatri 6,6'-diapo-W, W-carotendioat
cis-Norbixin: 542-40-5

Muéi dikali cis-Norbixin: 33261-80-2

Mubi dinatri cis-Norbixin: 33261-81-3

C24H2804; C24H26K204; C24H26Na204

(COONa)
(COOK)
COOH

(COOK)
(COONa)

CH, CH,
380,5 (acid); 456,7 (mudi dikali); 424,5 (mubi dinatri)

Bot mau dé nau sam dén dé tim.

Pham mau.

Tan trong dung dich kiém, it tan trong ethanol.

Dung dich mau th&r 0,5% trong dung dich kali hydroxyd c6 cwc dai hap
thu tai khodng 453 va 482 nm.

Dat yéu ciu (mb ta trong phan Phuong phap thir)

Khéng dwoc qua 3 mg/kg.
Khéng dwoc qua 2 mg/kg.
Khéng dwoc qua 1 mg/kg.

Téng cac chat mau khéng thap hon 35% (tinh theo norbixin)

Hoat héa ban méng (VD: LK6D SILICA GEL 60 A (chiéu day I6p pha
tinh: 250 pm, c& ban méng: 5 x 20 cm)) trong 1 gi® tai 110°. Pha dung
dich mau th&r 5% trong ethanol (95%) va chdm 10 pL Ién ban méng. Dé
kho va khai trién séc ky trong hé dung méi gébm n-butanol/ methyl ethyl
keton/dung dich amoniac 10% (3/2/2 - tt/tt/tt) dén khi chiéu cao cua tuyén
dung méi so v&i vét chdm khoang 10 cm. Lay ban méng ra va dé kho.
Vét bixin va norbixin c6 mau vang véi gia tri Rr twong (rng khoang 0,50
dén 0,45. Phun dung dich natri nitrit 5%, tiép theo phun acid sulfuric 0,5
M vét sé mat mau ngay.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.

- St dung k¥ thuat ICP-AES / AAS-hydrid. Hodc xac dinh theo chuyén
luén ther gidi han Arsen - phwong phéap Il. Lwa chon ¢& mau ther va
phwong phap chuan bi mau dwa trén nguyén tac cta phwong phap moé
ta trong JECFA monograph 1-Vol. 4.

- Thir theo hwéng dén tai JECFA monograph 1-Vol. 4.
- S dung k¥ thuat AAS ICP-AES thich hgp v&i mic ham lwgng da dinh



Thady ngéan

6.3. Binh lvgng

dé xac dinh. Lya chon ¢c& mau thir va phuong phap chuén bi mau dya
trén nguyén tac clia phwong phap mo ta trong JECFA monograph 1-Vol.
4,

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.

- S dung k¥ thuat AAS hoéa hoi lanh. Lwa chon ¢& mau thir phu hop véi
mec ham lwgng quy dinh.

T[én hanh theo hwéng dan trong chuyén luan dinh lwong tdng chat mau
bang phwong phap quang phd trong JECFA monograph 1-Vol. 4 - quy
trinh 1, v&i cac dieu kién nhuw sau:

Dung mdi: dung dich KOH 0,5%
Do d6 hap thu quang tai Amax ~ 482 nm.
D6 hap thu rieng A%;cm = 2870.

PHU LUC 25

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VO B-APO-CAROTENAL

1. Tén khac, chi sb

2. binh nghia

Tén héa hoc
M3 sé C.A.S.
Céng thitre héa hoc

Céng thirc céu tao

Khéi lurong phén to

3. Cam quan

4. Chirc nang
5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Quang phé

Carotenoid

Phan trng Carr-Price

Cl food Orange 6; S6 CI (1975): 40820
INS 160e
ADI = 0 - 5 mg/kg thé trong.

La ché phadm chud yéu gdbm ddng phan all trans (Z) cGa B-apo-8'-carotenal
véi lwong nhd cac carotenoid khac; Cac dang pha lodang va én dinh
dwoc chudn bj tlr p-apo-8-carotenal dap dirng quy chuén nay gdm dung
dich hodc huyén phu cia p-apo-8'-carotenal trong dau, m& thwc pham,
nhi twong va bdt phan tan trong nwéc; Cac ché phdm nay co thé co ty
sb gitra cac ddng phan cis/trans khac nhau; Phwong phap phan tich dbi
v&i chat mau gbc khong thich hop dé dinh lwong hodc xac dinh dd tinh
khiét cha cac dang 4n dinh ché phdm (cac phwong phap thich hop sé
duwoc cac nha sdn xuét cung cap).

B-apo-8’-Carotenal, 8'-apo-p-carotenal
1107-26-2
C3o0H400

@\/\\)\/\\)\/\ YM rCHO

416,65

Tinh thé hoac bét tinh thé mau tim dam cé anh kim, nhay cam véi oxy va
anh sang do vay phai bao quan trong bao bi tranh anh sang va trong moi
treong khi tro.

Pham mau.

Khoéng tan trong nwéc, kho tan trong ethanol, it tan trong dau thuc vat,
tan trong cloroform.

Xac dinh dd hap thu quang (A) ctia dung dich mau th&r (xem phan Binh
lvong) tai cac bwdc song 461 nm va 488 nm

Ty s6 Asss/Ass1 ndm trong khodng 0,80 va 0,84.
Dat yéu ciu (mb ta trong phan phuong phap thir).

Dung dich méu th’l:I’ trong cloroform chuyén thanh mau xanh lam khi thém
dw dung dich thubc th Carr-Price (TT).



5.2. B6 tinh khiét
Tro sulfat

Céc chat mau phu

Chi

5.3. Ham lvong

6. Phwong phap thor
5.1. Binh tinh

Carotenoid

6.2. D6 tinh khiét

Tro sulfat

Céc chat mau phu

Chi

6.3. Binh lvgng

Khéng dwoc qua 0,1%.

Khéng dwoc qua 3% téng cac chat mau.

Xem hwéng dan trong phan phwong phap thi.
Khéng dwoc qua 2 mg/kg.

Khéng dwoc thap hon 96% tdng cac chat mau.

Mau ctia dung dich mau thi trong aceton sé [nét sau khi thém dung dich
natri nitrit 5% va dung dich acid sulfuric 1 N, lac déu.

- Thir theo hwéng dan tai JECFA monograph 1 - Vol.4
- Phwong phap |, can 2 g mau thi

Can 80 mg mau, hoa tan trong 100 ml cloroform. Chdm 400 uL dung
dich nay lén ban mong cach day 2 cm (silicagel 0,25 mm), ban mong da
duoc xt ly trede nhw sau: nhung ban méng vao bé chira dung dich KOH
3% trong methanol sao cho tham wot deu, dé khd ngoai khéng khi trong
5 phut va hoat hoa bang cach say trong td say tai 110 °C trong 1 gio, dé
ngudi va gitr trong binh hut &m chira CaCl..

Ngay sau khi chdm tién hanh khai trién sac ky trong budng da bao hoa
hé dung mdi gom n-hexan/cloroform/ethyl acetat (70/20/10), tranh anh
sang, den khi chieu cao tuyen dung mdi cach vet cham khoang 10 cm.
Lay ban méng ra, dé kho dung méi tai nhiét dd phong, danh dau vét mau
chinh va cac vét mau phu (cac carotenoid khac).

Cao phan silicagel hdp phu chat mau chinh, cho vao mét 6ng ly tam 100
ml cé nut thay tinh, thém 40,0 ml cloroform (dung dich 1).

Cao phan silicagel hap phu cac carotenoid khac, cho vao mét éng ly tam
50 ml c6 nuat thay tinh, thém 20,0 ml cloroform (dung dich 2).

Lac ca hai 6ng trong 10 phut va ly tam trong 5 phut. Lay 10,0 ml dung
dich 1 pha loang v&i cloroform dén du 50,0 ml (dung dich 3). S dung
thiét bi do quang phd thich hop, xac dinh d6 hép thu quang cla dung
dich 2 va dung dich 3 tai bwéc séng 474 nm, st dung cloroform lam mau
trang va do trong cuvet 1 cm.

Tinh két qua:

Tinh ham lwong (%) tdng cac carotenoid khac ngoai p-apo-8'carotenal
theo cdng thirc sau:

ﬂgi’ffﬂ
Az

Trong do:

Az = d6 hép thu quang cua dung dich 2

Az = d6 h&p thu quang cla dung dich 3

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.

- S&r dung k¥ thuat h4p thu nguyén t& thich hop véi ham lwong chi dinh
dé xac dinh. Lwa chon ¢& mau thr va phwong phap chuén bi mau dwa
trén nguyén tac cla phwong phap md ta trong JECFA monograph 1-Vol.
4 phan cac phuong phap phan tich céng cu.

Can khoan 80 mg (chinh xac dén mg) mau thir. Tién hanh theo huéng
dan trong chuyén luan dinh lwvong tbng chat mau bang phwong phap
quang pho trong JECFA monograph 1-Vol. 4, v&i cac diéu kién nhw sau:

Do hép thu riéng (a) = 2640



Amax ~ 461 nm.

PHU LUC 26

YEU CAU KY THUAT VA PHUONG PHAP THU DOl VOI ESTER METHYL (HOAC ETHYL) CUA

1. Tén khac, chi sé

2. binh nghia

Tén hoa hoc
Ma sé C.A.S.
Céng thtre héa hoc

Céng thirc céu tao

Khéi lvong phén tor

3. Cam quan

4. Chirc nang
5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Quang phé

Carotenoid

Phan trng Carr-Price

5.2. Do tinh khiét

Tro sulfat

Céc chét mau phu
Chi

5.3. Ham luvong

6. Phwong phap thoe
5.1. Binh tinh

Carotenoid

ACID B-APO-8-CAROTENOIC
Cl food Orange 7; S6 CI (1975): 40825
INS 160f
ADI = 0 - 5 mg/kg thé trong.

La ché phdm chd yéu gdm ddng phan all trans (Z) cGa Ethyl ester cta
acid p-apo-8-carotenoic v&i lwgng nhd cac carotenoid khac; Cac dang
pha lodang va 6n dinh dwoc chuan bj tir Ethyl ester cta acid B-apo-8'-
carotenoic dap trng quy chuan nay gébm dung dich ho&dc huyén phu cta
Ethyl ester clia acid B-apo-8’-carotenoic trong dau, m& thwc pham, nhii
twong va bot co thé phan tan trong nwéc; Cac ché phadm nay cé thé co ty
sb gitra cac ddng phan cis/trans khac nhau; Phwong phap phan tich dbi
v&i chat mau gbc khong thich hop dé dinh lwong hodc xac dinh do tinh
khiét cGa cac dang én dinh cta ché phdm (cac phwong phap nay sé
duwoc cac nha sdn xuét cung cap).

Ethyl ester clia acid B-apo-8’-carotenoic; Ethyl 8’-apo-B-caroten-8’-oat
1109-11-1
C32H1402

CH; CH 0
Hﬁ@j%\/vmm OCyH,
o :

460,70

Tinh thé hodc bot tinh thé mau dé dén dé tim, nhay cdm v&i oxy va anh
sang do vay phai bdo quan trong bao bi tranh anh sang va mai trwdng
khi tro.

Pham mau.

Khoéng tan trong nwéc, rat kho tan trong ethanol, khé tan trong dau thuc
vat, tan trong cloroform.

Xac dinh do hap thu quang (A) ctia dung dich mau th&r (xem phan Dinh
lwvgng) tai cac buwdc song 449 nm, 475 nm

Ty s6 Aszs/Aase ndm trong khodng 0,82 va 0,86.
Dat yéu cau (mb ta trong phan phuong phap thi).

Dung dich méu th’fj’ trong cloroform chuyén thanh mau xanh lam khi thém
dw dung dich thudc th Carr-Price (TT).

Khéng dwoc quéa 0,1%.
Khéng dwoc qua 3% téng cac chat mau.
Khéng dwoc qua 2 mg/kg.

Khong dwoc thap hon 96% tdng cac chat mau.

Mau clia dung dich mau thi trong aceton sé& mat sau khi thém lién tiép
dung dich natri nitrit 5% va dung dich acid sulfuric 1 N, lac déeu.



6.2. Do tinh khiét

Tro sulfat

Céc chat mau phu

Chi

6.2. Binh lvgng

Ther theo hwong dan tai JECFA monograph 1-Vol. 4 - Phwong phap |,
can 2 g mau th

Céc carotenoid khac ngoai Ethyl ester clia acid -apo-8’-carotenoic: Can
80 mg mau, hda tan trong 100 ml cloroform. Cham 400 pL dung dich nay
Ién ban méng cach day 2 cm (silicagel 0,25 mm), ban moéng da dwoc st
ly trwéc nhw sau: nhing ban méng vao bé chva dung dich KOH 3%
trong methanol sao cho thdm wét déu, dé khd ngoai khéng khi trong 5
phat va hoat héa bang cach sy trong ti say tai 110 °C trong 1 gidr, dé
ngudi va gitr trong binh hut &m chira CaCl..

Ngay sau khi chdm tién hanh khai trién sac ky trong budng da bao hoa
hé dung méi gdm n-hexan/cloroform/ethyl acetat (70/20/10), tranh &nh
sang, dén khi chiéu cao tuyén dung méi cach vét chdm khoang 10 cm.
L&y ban méng ra, d& khoé dung méi tai nhiét d6 phong, danh dau vét mau
chinh va cac vét mau phu (cac carotenoid khac).

Cao phan silicagel hdp phu chat mau chinh, cho vao mét éng ly tam 100
ml c6 nut thay tinh, thém 40,0 ml cloroform (dung dich 1).

Cao phan silicagel hdp phu cac carotenoid khac, cho vao mét éng ly tam
50 ml c6 nuat thay tinh, thém 20,0 ml cloroform (dung dich 2).

Lac ca hai 6ng trong 10 phat va ly tam trong 5 phat. Lay 10,0 ml dung
dich 1 pha loang véi cloroform dén da 50,0 ml (dung dich 3). S& dung
thiét bi do quang phd thich hop, xac dinh dd hap thu quang cda dung
dich 2 va dung dich 3 tai buéd'c séng 455 nm, st dung cloroform lam mau
trdng va do trong cuvet 1 cm.

Tinh két qua:

Tinh ham lwong (%) tdng cac carotenoid khac ngoai Ethyl ester cta acid
B-apo-8’-carotenoic theo cdng thirc sau:

ﬂg;'i.'.'.?ﬂ
E

Trong do:

Az = d6 hép thu quang cua dung dich 2

As = d6 hép thu quang cua dung dich 3

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4.

- S dung k¥ thuat h&p thu nguyén tt thich hop v&i ham lwong chi dinh
dé xac dinh. Lwa chon ¢& mau thr va phwong phap chuén bi mau dua
trén nguyén tac cla phuwong phap mé ta trong JECFA monograph 1-Vol.
4 phan cac phuong phap phan tich céng cu.

Can khoan 80 mg (chinh xac dén mg) mau thr. Tién hanh theo huong
dan trong chuyén luan dinh lwgng tong chat mau bang phwong phap
quang pho trong JECFA monograph 1-Vol. 4, v&i cac diéu kién nhw sau:

Do hép thu riéng (a) = 2550
Amax ~ 449 nm.

PHU LUC 27

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VO'I CAO VO NHO

1. Tén khac, chi sb

2. Pinh nghia

Enociania, Eno, Grape skin extract.
INS 163 (ii)

ADI = 0-2,5 mg /kg thé trong.

Ché pham thu duoc tir dich chiét nwoc clia vé hoac ba nho sau khi da ép
hét nwdc qua; chira cac thanh phan thdng thudng cta nwdc ép qua nho
nhw: anthocyanin, acid tartric, tanin, cac dwdng, khoang chat,..., nhwng ty



Tén hoa hoc

Céng thtre héa hoc

Céng thirc phan to

3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Quang phé

Phan (rng mau

5.2. Do tinh khiét

Lwu huynh dioxyd
Céc chét mau kiém
Céc chéat mau acid khac
Chi

5.3. Ham luvong

6. Phwong phap thor
6.1 Dinh tinh

Phan (eng mau

6.2. Do tinh khiét
Lwu huynh dioxyd

l&é thanh phan khac so véi trong nwéc ép qua. Trong qua trinh chiét, lwu
huynh dioxyd dwoc cho vao va hau hét lwgng duong chiét dwoc bi 1én
men bién thanh rwou (alcol); Dich chiét dwoc co6 ddc bang cach lam bay
hoi trong chan khéng, trén thuc té trong qué trinh nay toan bo lwong alcol
da bj loai di; mét lwong nhé lwu huynh dioxyd cé thé con duw lai.

Cac chat mau chinh 1a anthocyanin, glucosid ctia cac anthocyanidin (cac
mudi 2-phenylbenzopyrylium) nhw peonidin, malvidin, delphinidin va
petunidin.

Peonidin : Ci6H1306 X
Malvidin : C17H1507 X
Delphinidin : C1sH1107 X
Petunidin : C16H1307 X
X : Géc acid

OH

Peonidin : R =0CHs ; R=H

Malvidin : R, R’= OCHs

Delphinidin : R, R'= OH

Petunidin : R = OCHs ; R'= OH

X : Géc acid

Chéat 1dng, miéng, bot hodc bot nhdo mau dé tia, cé mui dac trwng nhe.

Pham mau

Tan trong nwéc
Dich chiét & pH 3 cho cwc dai hap thu tai ~ 525 nm
Dat yéu ciu (md ta trong phan Phuong phap thir)

Khéng dwoc qua 0,005% véi méi chi sé mau.

Dat yéu ciu (md ta trong phan Phuong phap thir)
Dat yéu ciu (md ta trong phan Phuong phap thir)
Khéng duvoc qué 2 mg/kg

Cwong dd mau khong dwoc dwdi mire cong bd.

Thém 0,1 g mAu vao 50 ml nwéc va lac k. Loc néu can, dung dich c6 mau
ddé dén do tia va chuyén sang mau da tr&i hodc mau xanh 14 sdm khi thém
dung dich natri hydroxyd (TT).

Cét 1 g mau véi 100 ml nwéce va 25 ml dung dich acid phosphoric (2 /7)
trong mot binh cét véi dng Wagner (Hinh 1). Cho 25 ml dung dich chi
acetat (1/50) da pha trwéc vao mét binh hap thu. Nhing phan thap nhét
ctia 6ng ngwng ngap vao dung dich chi acetat trong binh hap thu. Cat dén



Céac chat mau kiém

Céc chét mau acid khac

Chi

6.3. Binh lwveng

khi chat Idng trong binh hap thu dwoc khodng 100 ml va rira phan dudi
éng cét bdng mot lwgng nhé nwéc. Thém 5 ml dung dich acid hydrocloric
va 1 ml dung dich hd tinh bét (TT) vao dich cét rdi chudn dd bang dung
dich iod 0,01 N.

M&i ml dung dich iod 0,01 N twong trng véi 0,3203 mg SO2

Hinh 1 : Ong Wagner

Cho 1 g méau vao 100 ml dung dich natri hydroxyd (1/100) va lac déu. L4y
30 ml dung dich nay va chiét véi 15 ml ether. Lac dich chiét ether nay hai
l&n méi 14n v&i 5 ml dung dich acid acetic lodng (TT). Dich chiét acid acetic
khoéng dwoc cé mau.

Thém 1 ml dung dich amoniac (TT) va 10 ml nwéc vao 1 g mau va theo chi
dan trong phan sac ky, cham 0,002 ml dung dich Ién ban sac ky va lam
kho. Dung dung méi khai trién 1a hén hop pyridin va amoniac (TT) (2:1,
theo thé tich),dé dung méi khai trién dwoc 15 cm tir vét cham.

Sau khi 1am khd ban méng dwéi anh sang thueong, khéng dwoc xuét hién
vét & tuyén dung moi. Néu c6 bat clr vét nao thi vét dé phai mat mau ngay
khi phun badn méng vé&i dung dich thiéc (Il) clorid (SnClz) trong acid
hydrocloric (2/5).

Thir theo hwéng dan tai JECFA monograph 1-Vol. 4). S& dung ky thuéat
hap thu nguyén tr thich hop cho ham lwong quy dinh dé xac dinh. Lua
chon c& mau th&r va phwong phap chuan bi mau dwa trén nguyén tc clta
phwong phap moé ta trong JECFA monograph 1-Vol. 4: cac phwogn phap
th&r chung phan cac phwong phap phan tich dung cu.

Trong diéu kién khong cé phwong phap dinh lwgng, c6 thé dung phwong
phap do cwdng d6 mau nhu sau:

Chuén bi khoang 200 ml dung dich dém pH 3 acid citric-NazHPO4 : tron
159 thé tich dung dich acid citric 2,1% va 41 thé tich dung dich NazHPO4
0,16% rdi chinh pH vé 3 bang dung dich acid citric ho&c dung dich
Na2HPOa.

Can chinh xac mét lwong thich hop méau thir sao cho mat dé quang do
dwoc trong khoang tir 0,2 dén 0,7 va thém dung dich dém pH 3 acid citric-
dinatri hydrophosphat dén vira di 100 ml. Do dd hap thu A cta dung dich

trong mot cuvet do 1 cm, & bwéc séng cuc dai hap thu 525 nm, dung dung
dich dém pH 3 acid citric-dinatri hydrophosphat lam m&u tréng.

Ax10
m

Chisbé mau =

m = Khéi lwgng mau thtr (g)

PHU LUC 28

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VO!I TITAN DIOXYD

1. Tén khac, chi sb

2. Pinh nghia

Titania, Cl pigment white 6, Cl (1975) No. 77891
Titanium dioxide

INS 171

ADI "khéng gi¢i han".

Titan dioxyd dwoc san xuét bang x ly sulfat hodc xt ly clorid. Cac diéu



Mé s6 C.A.S.

Céng thtre héa hoc
Khéi lvong phén tor
3. Cam quan

4. Chlrc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Phan trng mau

5.2. Do tinh khiét
Mét khéi lrong khi lam khé
Mat khéi lvong khi nung

kien x& ly xac dinh dang cta san pham cubi cung (ciu trac tinh thé
anatase hoac rutil).

Trong quy trinh sulfat, acid sulfuric dwoc dung dé& phan hay ilmenit
(FeTiOs) hodc ilmenit va xi titan. Sau mdt loat cac bwdc tinh ché, titan
dioxyd phan lap 1an cudi dwoc rira bang nwéc, nung, va nghién min.
Trong quy trinh clorid, khi clo phan &ng v&i khoang chira titan dwdi diéu
kién khtr tao thanh titan tetra clorid khan, chat nay dwoc tinh ché va
chuyén thanh titan dioxyd bang oxy héa cé nhiét trwc tiép hodc bang
phan &ng v&i lubng hoi nwéc trong pha hoi. Cé thé cho acid hydrocloric
dac phan ng véi khoang chra titan tao thanh dung dich titan
tetraclorid, sau d6 tinh ché va chuyén thanh titan dioxyd bang thay phan.
Titan dioxyd dwoc loc, rira va nung.

Ché phdm Titan dioxyd thwong mai c6 thé dwoc bao mét lwong nhd
nhom oxyd va/hodgc silic dioxyd dé nang cao dac tinh ky thuat cGa san
pham.

13463-67-7
TiO2
79,88
Bot tréng t&i hoi nga

Pham mau

Khéng tan trong nwéc, acid hydrocloric, acid sulfuric lodng va cac dung
moi hiru co. Hoa tan cham trong acid hydrofluoric va acid sulfuric dac
nong.

Pat yéu cau (m6 ta trong phan Phwong phap thi)

Khéng dwoc qua 0,5%. Say & 105 °C trong 3 gio.
Khéng dwoc qua 1,0% so v&i ché phadm khd. Nung & 800 °C

Nhém oxyd va/ hodc silic dioxyd Khéng dwoc qua 2%, mot chat hoac ca hai chat

Céc chét tan trong acid
Tap chét tan trong nuéc
Céc tap chét tan trong acid

hydrocloric 0,5 N

Antimon
Arsen
Cadmi

Chi
Thay ngan
5.3. Binh lvgng

6. Phwong phap thor
6.1 Dinh tinh

Phan trng mau

Khéng dwoc qua 0,5%; Khong dwoc quéa 1,5% dbi véi ché phdm chiva
nhém oxyd hoac silic dioxyd.

Khéng dwoc qua 0,5%.

Khéng duvoc qué 2 mg/kg
Khéng duvoc quéa 1 mg/kg
Khéng duvoc quéa 1 mg/kg

Khéng duvoc qua 10 mg/kg

Khéng duwoc qua 1 mg/kg

Khéng dwoc nhd hon 99,0 % tinh theo ché phdm khé (khéng tinh nhém
oxyd va silic dioxyd)

Thém 5 ml acid sulfuric vao 0,5 g méau thi, dun néng nhe t&i khi xuét
hién khoi cta acid sulfuric, rdi dé& ngudi. Pha lodng can than téi khoang
100 ml v&i nwéce va loc. Thém vai giot hydrogen peroxyd vao 5 ml dich
loc trong; xuét hién ngay mau dé cam.



6.2. Do tinh khiét

Céc chét tan trong acid

Tap chét tan trong nwéc

Céc tap chét tan trong acid
hydrocloric 0,5 N

Antimon, arsen, cadmi va chi

Thay ngén

Nhoém oxyd

Tao hén dich 5 g mau thir trong 100 ml acid hydrocloric 0,5 N va dun
trén ndi cach thay séi 30 phut, thinh thodng khudy. Loc qua phéu loc s
véi gidy loc soi thay tinh. Rra ba 14n, méi lan bdng 10 ml acid
hydrocloric 0,5 N, gop dich loc va dich rtra, c6 can rdi nung néng dd tbi
t&i khéi lwong khong déi.

Tién hanh theo chi dan & phan cac chét tan trong acid (bén trén), dung
nwéc thay cho acid hydrocloric 0,5 N.

Thir theo hwéng dan tai JECFA monograph 1-Vol. 4: cac phwong phap
thr chung.

Chuyén 10,0 g mau tht vao céc 250 ml, thém 50 ml acid hydrocloric 0,5
N, day bang mét kinh ddng hé va dun t&i soi trén bép dién phang (bép
dién kin). Bun séi nhe trong 15 phut, chuyén dich treo vao chai ly tam
100 t&i 150 ml, ly tam 10 t&i 15 phat, hodc téi khi cac chat khéng tan
ldng xuéng. Gan dich chiét & 1&p trén qua gidy loc Whatman No. 4 hodc
twong dwong, thu dich loc vao binh dinh mdéc 100 ml, ¢d gang gitr lai
trong lo dwgc phan khoéng tan cang nhiéu cang tét. Thém 10 ml nwéc
néng vao céc ban dau, rira mat kinh déng hé bang nwéc, va cho vao
chai ly tdm. Dung diia thay tinh khudy dé tao hén dich rdi ly tam. Gan
qua cung t& gidy loc trén, thu dich rlra vao binh dinh m&c chira dich
chiét ban dau. Lam I3p lai qua trinh rtra hai lan niva. Cudi cung rira giay
loc bang 10 t&i 15 ml nwdc ndng. D& ngudi hdn hop trong binh t&i nhiét
doé phong, pha lodng t&i vach bang nwéc, lac déu.

Xac dinh antimon, cadimi va chi, dung ky thuat AAS/ICP-AES phu hop
v&i mirc qui dinh. Xac dinh arsen dung ky thuat ICP-AES/AAS hydrid
héa. C6 thé thay thé bdng cach xac dinh arsen dung Phwong phap Il
cta Phép thr gi¢i han Arsen, 1y 3 g mau tht thay cho 1 g. Lwa chon c&
mau thtr c6 thé dwa trén nguyén tdc cGa phwong phap mé ta trong
JECFA monograph 1-Vol. 4: cac phwogn phap th&r chung.

Xac dinh bang ky thuat quang phé hap thu nguyén t& hoa hoi lanh.
Chon Iwa c& mau thich hgp v&i nong dé quy dinh. thr theo hwéng dan
tai JECFA monograph 1-Vol. 4

Thuéc thir va dung dich méu thi
Kém sulfat 0,01 N

Hoa tan 2,9 g kém sulfat (ZnS04-7H20) trong nwédc vira dd 1000 ml.
Chuén héa dung dich theo cach sau: Can chinh xac 500 mg soi nhém
c6 dd tinh khiét cao (99,9%), hoa tan trong 20 ml acid hydrocloric déc,
dun néng nhe t&i khi tan hét, sau dé chuyén sang binh dinh m&rc 1000
ml, thém nwéc téi vach, 1ac déu. Chuyén 10 ml dung dich nay sang binh
nén 500 ml chra 90 ml nwéc va 3 ml acid hydrocloric dac, thém 1 giot
da cam methyl (TT) va 25 ml dinatri ethylen diamin tetraacetat (EDTA)
0,02 M. Thém trng giot dung dich amoniac 1/5 t&i khi mau vira chuyén
hoan toan tr mau dé thanh mau vang cam. Sau do, thém:

(a): 10 ml dung dich dém amoni acetat (77 g amoni acetat thém 10 ml
acid acetic bang, thém nuwéc téi vira da 1000 ml) va

(b): 10 ml dung dich diamoni hydrogen phosphat (150 g diamoni
hydrogen phosphat trong 700 ml nwéc, diéu chinh téi pH 5,5 bang dung
dich acid hydrocloric %, thém nwéec téi vira da 1000 ml).

DBun sbéi dung dich nay trong 5 phat, Iam ngudi nhanh té&i nhiét d6 phong
dwdi voi nwéc, thém 3 giot da cam xylenol (TT), l&c déu. Dung dung
dich kém sulfat [am dung dich chudn, chuan do t&i diém két thuc khi
dung dich bét dau chuyén sang mau nau vang hodc mau hdng bén trong
5-10 giay. (Chu y: Phai chuidn dd nhanh khi gan diém két thuc bang
cach thém nhanh tirng lwong 0,2 ml dung dich chuan dé téi khi bt dau
c6 sw chuyén mau; méc di mau sé bi nhat trong 5-10 gidy, d6 la diém
két thuc thwe. Khong quan sat duwoc 1an chuyén mau dau tién sé dan toi
phép chuan dd khong chinh xac. Diém két thic nhat mau khéng xay ra
& diém két thac th hai.)



Thém 2 g natri fluorid, dun séi hdn hop trong 2-5 phut, 1am ngudi dwdi
voi nwéce. Dung dung dich kém sulfat chudn dd dung dich nay t&i diém
két thuc khi dung dich bt dau chuyén sang mau nau vang hodc mau
hdng khéng bén nhw d& mé ta & trén.

Tinh do chuédn T cda dung dich kém sulfat theo céng thirc sau:
T=18,896m/V
Trong do:

T la khéi lwong (mg) ctia Al2O3 tac dung vira di véi 1 ml dung dich kém
sulfat

m 14 khéi lwong (g) cta sgi nhém
V Ia s6 ml cGa dung dich k&m sulfat dung hét & diém chuan dd the hai
18,896 = (R x 1000 mg/g x 10 ml/2)/1000 ml va

R la ty slé trong lwong theo coéng thirc clia nhém oxyd va cldia nhém
nguyén to

Dung dich méu thdr A

Can chinh xac 1 g mau thr va cho vao binh nén thay tinh giau silica 250
ml. Thém 10 g natri bisulfat (NaHSO4-H20). (Chu y: Khéng dwoc dung
natri bisulfat nhiéu hon qui dinh, néu dw mudi sé& &nh huwéng t&i phép
chuadn dd bang EDTA & phan sau trong quy trinh nay). B4t dau dun
néng binh & nhiét d6 thap trén bép dién phang, sau d6 tdng nhiét do tiv
t t&i khi néng hét c&.

(Thén trong: thwe hién qui trinh nay & noi théng gié tét). Khi hén hop
ngrng nd 16p bop, va xuat hién khoi nhe cla SOs, dun néng trén ngon
Ia I&n bdng diu dét Meeker, dé& nghiéng binh sao cho hén hop mau
thlr va natri bisulfat cd d&c lai & mot bén cla day cla binh. L&c xoay lién
tuc t6i khi khéi chat chay trong ra (tr silic dioxyd) nhwng chu y khéng
dun lau qua dé tranh két tda titan dioxyd. Lam ngudi, thém 25 ml dung
dich acid sulfuric 1:2, va dun néng t&i khi khbi nhdo hoa tan va thu dwoc
dung dich trong subt. Lam ngudi, va pha lodng t&i 120 ml bang nwéc.
Cho que khudy tr vao binh.

Dung djch m&u thdr B

Pha 200 ml dung dich natri hydroxyd nong d6 xap xi 6,25 M. Thém 65 ml
dung dich nay vao Dung dich mau thir A, vira thém vira khuay bang
may khuay ttr; cho 135 ml dung dich kiém con lai vao mét binh dinh mdrc
500 ml.

Vira khudy lién tuc, vira thém tir tv hén hop mau thé vao dung dich
kiém trong binh dinh mrc 500 ml; thém nwéc t&i vach, lac déu. (Cha y:
Néu dirng thi nghiém tai thoi diém qua 2 gi®, phai dé hdn hop trong
binh dinh muc vao trong chai polyethylen). D& yén cho phan lén tda
l&ng xudng (hodc ly tdm 5 phut), sau d6 loc 16p dich phia trén qua gidy
loc rat min. Dan nhan dich loc 1a Dung dich mau thir B.

Dung dijch m&u thir C

Chuyén 100 ml dung dich mau th&r B vao binh nén 500 ml, thém 1 giot
da cam methyl (TT), acid héa bang dung dich acid hydrocloric %, sau dé
thém dw khodng 3 ml. Thém 25 ml dung dich dinatri EDTA 0,02 M, va
l&c déu. [Cha y: Néu biét ham lwong xap xi clia Al2Os, tinh thé tich téi wu
cla dung dich EDTA sé thém theo cong thirc:

(4 x % Al203) + 5.

Thém tirng giot dung dich amoniac 1/5 t&i khi mau bat dau chuyén hoan
toan tr dé thanh mau vang cam. Sau d6 thém 10 ml mdi dung dich 1 va
dung dich 2 (xem & trén) va dun sbéi trong 5 phat. Lam ngudi nhanh téi
nhiét d6 phong dwéi voi nuwéc, thém 3 giot da cam xylenol (TT), lac déu.
Néu dung dich c6 mau tim dd, mau nau vang, hodc mau héng, diéu
chinh pH t&i 5,3-5,7 bang cach thém acid acetic. Tai pH nay, mau héng
cho biét chwa thém du dung dich EDTA, trong trwéng hop nay, bé dung
dich nay di va I&p lai cach tién hanh nay véi 100 ml Dung dich mau tho
B khac, dung 50 ml thay cho 25 ml dung dich dinatri EDTA 0,02 M.



Silic dioxyd

6.3. Binh lvong

Tién hanh

Dung dung dich chudn kém sulfat d& chudn do, chudn dd Dung dich
mau thir C t&i diém két thuc thir nhéat khi b4t dau c6 mau vang nau hodc
héng bén trong 5-10 gidy. (Quan trong: Xem chd y & phan “Kém sulfat
0,01 N”). Lan chuan dé dau nay can dén hon 8 ml dung dich chuan do,
nhwng phép chuén do sé chinh xac hon néu lvong dung dich chuan do
dung la 10-15 ml.

Thém 2 g natri fluorid vao binh chuan d8, dun séi hén hop trong 2-5
phat, va lam ngudi dwdi voi nwéc. Chudn d6 dung dich nay bang dung
dich k&m sulfat @ chuan héa téi khi c6 mau nau vang hodc hong khéng
bén nhw da mo ta & trén.

Tinh toan:

Tinh phan tr&m nhém oxyd (Al203) trong mau thir theo coéng thirc sau:
% Al20s = 100 x (0,005VT)/m

Trong do:

V 1a sé ml dung dich k&m sulfat 0,01 N dung hét trong lan chuan dé th
hai,

T 14 d6 chuén cla dung dich kém sulfat,
m 14 khéi lwong (g) cla mau thir, va
0,005 =500 ml/ (1000 mg/g x 100 ml).

Can chinh xac 1 g mau th& va cho vao binh nén thay tinh giau silica 250
ml. Thém 10 g natri bisulfat (NaHSO4-H20). Pun néng bang dau dét
Meeker, vira dun vira l&c xody binh t&i khi hén hop phan hiy va néng
chay hoan toan, va tr& nén trong suébt, trir phan silic dioxyd, sau dé lam
ngudi. (Than trong: Khéng dwgc dun qua néng hén hop trong binh ngay
tir dAu, va dun can than trong subt qua trinh chay dé khai ban ra ngoai).

Thém 25 ml dung dich acid sulfuric ¥z vao hén hgp néng chay da ngudi
va dun ndéng can than va tw tir t&i khi hdn hop nay hoa tan. D& ngudi va
thém cén than 150 ml nwéc bang cach rét tirng lwong nhd vao theo
thanh binh, thinh thodng khudy tranh dé qua néng va bi ban ra ngoai. Dé
ngudi hén hop trong binh, loc qua gidy loc khéng tro min, dung phéu loc
60° tw chay. Rira lay hét toan bo silic dioxyd ra khai binh, lén trén gidy
loc béng dung dich acid sulfuric 1/10. Cho gidy loc va cén trén gidy loc
vao chén nung platin, 1am khé trong ti sdy & 120 °C, va lam dét néng
chén nung dwoc day kin mot phan bang ngon Ira Bunsen. Dé gidy loc
khéng bi chay thanh ngon Ira, trwdc tién dét nong tir phia nép, rdi sau
ma&i nung chén tr phia dwoi.

Khi gidy loc da tan hét, chuyén chén nung sang 16 nung va nung & 1000
°C trong 30 phut. D& ngudi trong binh hut &m, va can. Thém 2 giot dung
dich acid sulfuric %2 va 5 ml dung dich acid hydrofluoric dac (ty trong
twong dbi khodng 1,15), rdi co can than t&i khod, diu tién dun néng nhe
trén bép dién phang (dé loai HF), sau d6 dbt bang ngon Ilra Bunsen (dé
loai H2S04). Lam can than tranh dé ban ra ngoai, ddc biét sau khi loai
HF. Nung & 1000 °C trong 10 phut, dé& ngudi trong binh hat &m, va can.
D& chénh léch gitra hai 1an can 1a lwong SiO2 ¢é trong mau thir.

Can chinh xac khoang 150 mg mau thr trwéc d6 da say khd & 105 °C
trong 3 gi®, cho vao binh nén 500 ml. Thém 5 ml nwéc va lac téi khi thu
duwoc hén dich gibng sira ddng nhat. Thém 30 ml dung dich acid sulfuric
va 12 g amoni sulfat, lac déu. Ldc dau dun nhe, sau d6 dun manh t&i khi
thu dwoc dung dich trong suét. D& ngudi, sau dé pha lodng can than voi
120 ml nwéc va 40 ml dung dich acid hydrocloric, khudy. Thém 3 g
nhdm kim loai, day ngay binh béng nut cao su cé gan éng thay tinh hinh
ch¥ U, dau kia ctia 6ng chir U ngap trong dung dich natri bicarbonat bao
hoa dwng trong lo rong miéng 500 ml, va tao khi hydro. pé yén trong vai
phut sau khi nhém kim loai hda tan hoan toan tao thanh dung dich trong
subt mau tim dd. Lam nguéi xubng duéi 50 °C dwdi voi nwéde, thao nut
cao su cung 6ng chir U. Thém 3 ml dung dich kali thiocyanat bao hoa
lam chi thi, va chuan dd ngay béng dung dich sé&t (Ill) amoni sulfat 0,2 N
téi khi thu dwoc dung dich ¢6 mau nau nhat bén trong 30 giay. Tién



hanh lam mo6t mau trdng va hiéu chinh néu can thiét.

1 ml dung dich st (lll) amoni sulfat 0,2 N twong dwong véi 7,990 mg
TiO2.
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YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI SAT OXYD

1. Tén khac, chi sb

2. Dinh nghia

Tén héa hoc

M3 s6 C.A.S.

Céng thtre héa hoc

Khéi lvong phén tor

3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Hop chét hoa tan trong nuéc
5.2. D0 tinh khiét

Gidm khéi long khi séy kho
Arsen

Cadmi

Chi

Thuy ngéan

5.3. Ham lwgng

6. Phwong phap thir

6.1. D0 tinh khiét

Iron oxides;

S&t oxyd vang: Cl Pigment yellow 42 and 43; CI(1975) No. 77492; INS
172(iii)

Sét oxyd dd: ClI Pigment red 101 and 102; CI (1975) No.77491; INS 172(ii)
St oxyd den: Cl Pigment black 11; Cl (1975) No.77499; INS 172(i)

ADI=0 - 0,5 mg/kg thé trong.

Ché pham dwoc san xuat tir sat (Il) sulfat bang qua trinh ngam, nung
néng, loai nwéc, phan huy, rira, loc, say, nghién.

Ché pham cha cac thanh phan sat oxyd khan hodc dang hydrat, c6 cac
mau tlr vang, dd dén nau va den. Chét lwong sét oxyd dung trong thuc
phdm phan biét véi sat oxyd ky thuat qua ham lwong cac kim loai khéac
trong ché pham do viéc lwa chon va kiém soat ngudn nguyén liéu sat va
coéng doan tinh ché hoa hoc trong suét qua trinh san xuét.

Séat oxyd vang: Sat oxyd dang hydrat, Sat (11) oxyd dang hydrat
Séat oxyd dé: Sat sesquioxyd, st (I11) oxyd khan

Séat oxyd den: hop chat st (1) sat (I11) oxyd, sat (Il, 1) oxyd
Séat oxyd vang: 51274-00-1

Sét oxyd dé: 1309-37-1

Sét oxyd den: 1317-61-9

Sét oxyd vang: FeO(OH) . xH20

Sét oxyd d6: Fe20s3

Sét oxyd den: FeO . Fe:0s3

88,85 FeO(OH)

159,70 Fe20s3

231,55 FeO . Fe203

B6t mau den, nau, dé hoac vang

Pham mau

Khéng tan trong nwéc va cac dung mdi hiru co; tan trong cac acid vo co
dam dac.

Khéng dwoc qué 1,0%.

Sé&t oxyd dé: khong dwoc qua 1% (sdy & nhiét dd 105°C trong 4h).
Khéng dwoc qua 3 mg/kg.

Khéng dwoc qua 1 mg/kg.

Khéng dwoc qua 10 mg/kg

Khéng dwoc qua 1 mg/kg

Ham lwong sat khong dwoc thap hon 60%.



Arsen, cadmi va chi

Thuy ngén

6.2. Binh lwvgng

Can 5 g mau ther va chuyén vao mét céc thuy tinh. Cho thém 50 ml dung
dich acid sulfuric ddc va lam néng trén moét dia néng cho dén khi hoa tan
hoan toan. Pha lodng bang nwéc cat dén vach 100 ml trong binh dinh
murc. Xac dinh cadmi va chi béng ky thuat hdp thu nguyén t& thich hop
cho ham lwgng quy dinh va arsen dwa trén Phwong phap Il cia JECFA
monograph 1-Vol. 4.

- Thir theo hwdng dan tai JECFA monograph 1-Vol. 4

- Xé&c dinh bang k¥ thuat hap thu nguyén tl thich hop cho ham lwong quy
dinh. Lwa chon ¢& mau thir va phwong phap chuan bi mau dwa trén
nguyén téc cta phwong phap mé ta trong chuyén luan cac phuvong phap
phan tich coéng cu.

Can 0,2 g mau th, chinh xac dén mg, cho thém 10 ml dung dich acid
hydrocloric 5N va can than dun dén sbi trong mét binh nén 200 ml cho t&i
khi mau ther tan hoan toan. D& ngudi, cho thém 6 dén 7 giot dung dich
hydrogen peroxyd 30% va tiép tuc can than dun dén so6i cho dén khi toan
bd hydrogen peroxyd dw bi phan huy (khoang 2 dén 3 phut). D& nguéi, cho
thém 30 ml nwéc cat va khodng 2 g kali iodid va dé yén trong 5 phut. Cho
thém 30 ml nwéc cét va chuan d6 véi dung dich natri thiosulfat 0,1N, thém
chi thi 1a dung dich hd tinh bot (TT) dén diém twong dwong thi két thic
chuén d6. M&i ml dung dich natri thiosulfat 0,1N twong dwong véi 5,585
mg Fe (llI).

PHU LUC 30

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI FAST GREEN FCF

1. Tén khac, chi sb

2. Dinh nghia

Tén hoa hoc

M3 sé C.A.S.
Céng thitre héa hoc

Céng thirc céu tao

Cl food green 3,Cl (1975): 42053

INSL: 143

ADI = 0 - 25 mg/kg thé trong.

Chu yéu gdém dinatri 3-[N-ethyl-N-[4-[[4-[N-ethyl-N-(3-
sulfonbenzyl)amino]phenyl](4-hydroxy-2-sulfonphenyl)methylen]-2,5-

cyclohexadien-1-ylidenJamoniomethyllbenzensulfon va cac dong phan
cla né cling cac chat mau phu cung véi NaCl va (hoéc) Naz:SOa la cac
thanh phan khéng mau chinh.

C6 thé chuyén thanh chat mau nhém (aluminium lake) twong &rng, trong
trwong hop nay ap dung quy dinh chung doi véi cac loai chat mau nhém.

Dinatri 3-[N-ethyl-N-[4-[[4-[N-ethyl-N-(3-sulfonbenzyl) amino] phenyl](4-
hydroxy-2-sulfonphenyl)methylen]-2,5-cyclohexadien-1-yliden]
amoniomethyl]-benzensulfon;

Mubi dinatri ndi ctia N-ethyl-N-[4[[4-ethyl[(3-
sulfophenyl)methyllamino]phenyl](4-hydroxy-2-sulfophenyl) methylen]-
2,5-cyclohexadien-1-yliden]-3-sulfobenzen-methanamini hydroxyd.

2353-43-9

C37H34N2Na2010S3
S0,Ma

(‘3]‘[2 CH;
HO I I N—CH,
S0,Ma

e
HyCH,C* CH,



Khéi lurong phéan t

3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Dinh tinh cac chat mau
5.2. Do tinh khiét

808,86
Dang b6t hodc tinh thé mau dé dén tim nau.

Pham mau.

Tan trong nwéec, it tan trong ethanol.

Phai c6 phan (rng dac trwng clia chat mau.

Giadm khéi lvong khi lam khé tai Khéng dwoc qua 15% cung voi clorid va sulfat tinh theo mudi natri.

135°C

Chét khéng tan trong nuwéc
Chi

Crom

Céc chat mau phu

Céc chét hiru co ngoai chét
mau

Khéng duwoc qua 0,2%
Khéng dwoc qua 2 mg/kg.
Khéng dwoc qua 50 mg/kg.
Khéng dwoc qua 6%.

Khdng duoc qua 0,5% tbng cac acid 2-; 3-; va 4-Formylbenzensulfonic
va mudi natri cGia cac acid nay.

Khéng dwoc quéa 0,3% tbng cac acid 3- va 4-[N-Ethyl-N-(4-
sulfophenyl)amino]methylbenzensulfonic va mudi dinatri cGia cac acid
nay.

Khdng duoc qua 0,5% tbng clia acid 2-Formyl-5-hydroxybenzensulfonic
va mudi natri clia no.

Céc amin thom béc nhét khéng Khéong duwoc qua 0,01% tinh theo anilin.

sulfon hoa
Leuco base

Céc chét cé thé chiét bang
ether

5.3. Ham lwong

6. Phwong phap thor
6.1. Do tinh khiét

Chi

Céc chét mau phu

Céc chét hiru co ngoai chét
mau

Khéng dwoc qua 5,0%.
Khéng dwoc qua 0,4%.

Khong dwoc thp hon 85% tdng cac chat mau.

Thir theo huéng dan tai JECFA monograph 1-Vol. 4. S& dung ky thuat
hép thu nguyén t& thich hop véi ham lwong chi dinh dé xac dinh. Lwa
chon ¢& mau thr va phwong phap chuédn bj mau dwa trén nguyén tac
clia phwong phap mé ta trong JECFA monograph 1-Vol. 4 phan céac
phuwong phap phan tich cong cu.

Pha dung dich mau thtr 1%. Dung syring chdm dung dich mau the 1én
ban mang silicagel (20 x 20 cm) sao cho lwgng chdm 1a 1 mg méau thi.
Dé ban méng khé trong chd tbi khoadng 20 phut sau dé cho ban méng
vao binh chay sic ky da bao hoa hé dung moéi khai trién sac ky:
acetonitril/alcol isoamylic/methyl ethyl keton/nwé&c/dung dich amoniac v&i
ty 1& theo thé tich la 50/50/15/10/5. Dé khai trién dén khi tuyén dung méi
gan v&i dinh clia ban méng. LAy ban méng ra va dé kho. Chat mau phu
xuét hién tai cac vi tri sau: trén cung la 2 vét cta chat mau phu sulfon
héa thap, tiép theo 1a vét chinh ddng mau cla xanh luc bén FCF gan day
ban méng. Cao phan silicagel phia trén vét chinh ddng mau. Chiét mau
ra khoi silicagel béng ethanol, loc qua phé&u loc thay tinh xbp va do
quang phd. D6 hép thu riéng tiéu chuan cta cac chat mau phu 1a 0,126
mgLtcm?,

Chu y: Trong qué trinh tinh cac chat mau phu, thtra nhéan réng dé hép
thu riéng tai cac cuc dai hdp thu cda ching twong tw nhw do hép thu
riéng tai cuc dai hdp thu cta céc chét gbc. Dung dich chudn phéi duoc
do trong thoi gian 1 gio ké tir lic pha. Dich chiét chat mau phu (ra khdi
silicagel) can duoc do quang phé cang nhanh cang tét.

- Thir theo hwéng dan tai JECFA monograph 1-Vol. 4

- St dung k¥ thuat séc ky cot, véi cac diéu kién hap thu (vi du) nhw sau:



Leuco base

6.2. Binh lvgng

Acid 3-formylbenzensulfonic: 0,495 mg L1 cm? tai 246 nm trong HCI
loang

Acid 3-[(ethyl)(4-sulfophenyl)amino] methyl benzensulfonic: 0,078 mg L
cm-1tai 277 nm trong dung dich amoniac loang

Acid 2-formyl-5-hydroxybenzensulfonic: 0,080 mg Lt cm-! tai 335 trong
dung dich amoniac loang.

- Thir theo hwdng dan tai JECFA monograph 1-Vol. 4

- Can chinh xac 110 + 5 mg méu va tién hanh theo hwéng dan trong
chuyén luan th&r Leuco base trong chat mau Triarylmethansulfon héa.

D6 hép thu riéng (a)=0,6 mgL-lcm-! tai buwdc séng khoang 625 nm. Ty s
=0,971.

Tién hanh theo hwéng dan trong chuyén luan xac dinh téng ham luong
bang chuan d6 v&i Titan (lll) clorid (trong JECFA monograph 1-Vol. 4)
nhw sau:

Can 1,9 - 2,0 g mau tho;
Pém 15 g natri hydrotartrat;
Mé&i ml TiCls 0,1 N twong dwong véi 40,45 mg cac chat mau (D).



