QUY CHUAN KY THUAT QUOC GIA
VE PHU GIA THU'C PHAM - CHAT CHONG OXY HOA

National technical regulation on Food additives — Antioxidant agents

1. QUY DINH CHUNG

1. Pham vi diéu chinh

Quy chuén ky thuat quéc gia (sau day goi tit la Quy chuan) nay quy dinh cac yéu cau
ky thuat va quan ly vé chét lwong, vé sinh an toan di véi cac chat chéng oxy héa duoc st
dung v&i muc dich lam phu gia thu'e pham.

2. P6i twong ap dung

Quy chuén nay ap dung dbi véi:

2.1. T chirc, ca nhan nhap khau, xuat khdu, san xuét, budn ban va st dung cac
chat chong oxy héa lam phu gia thyc pham (sau day goi tat la to chire, ca nhan).

2.2. Co quan quan ly nha nwdc cé lién quan.

3. Giai thich tir ngir va chir viét tat:

3.1. Chét chéng oxy héa: la phu gia thuwc pham dwoc st dung v&i muc dich
chdng lai sy hw hdng cliia thwe phdm do bi oxy héa (nhw 6i khét cia m&, thay doi
mau sac) nham kéo dai thoi han sir dung cla thuwc 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 gia thwe phdm, Tap 4 Cac phwong phap phan tich, quy
trinh thtr nghiém, dung dich thir nghiém dwoc s& dung (hoac tham chiéu) trong yéu
cau ky thuat dbi véi phu gia thwe phdm; JECFA bién soan; FAO ban hanh nam 2006.

3.3. Ma sb6 C.A.S (Chemical Abstracts Service): Ma sé dang ky héa chét cua
Hiép hoi Hoa chat Hoa Ky.

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

3.5. ADI (Acceptable daily intake): Lwong &n vao hang ngay chap nhan duoc.
3.6. INS (International numbering system): Hé théng ma sb quéc té vé phu gia
thwe pham.

Il. YEU CAU KY THUAT, PHUWONG PHAP THU VA LAY MAU

1. Yéu cau ky thuat va phuong phap thtr dbi véi cac chat chdng oxy héa duoc
quy dinh tai cac phu luc ban hanh kém theo Quy chuan nay nhu sau:

1.1. Phu luc 1: Yéu cau ky thuat va phwong phap thir déi véi acid ascorbic.
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1.2. Phu luc 2: Yéu cau ky thuat va phwong phap thir déi véi natri ascorbat.
1.3. Phu luc 3: Yéu cau ky thuat va phwong phap thir déi véi calci ascorbat.
1.4. Phu luc 4: Yéu cau ky thuat va phwong phap thir déi véi ascorbyl palmitat.
1.5. Phu luc 5: Yéu cau ky thuat va phwong phap thir déi véi ascorbyl stearat.
1.6. Phu luc 6: Yéu cau ky thuat va phwong phap thir déi véi acid erythorbic.
1.7. Phu luc 7: Yéu cau ky thuat va phwong phap thir déi véi di-a-tocopherol.
1.8. Phu luc 8: Yéu cau ky thuat va phwong phap thir déi véi propyl galat.
1.9. Phu luc 9: Yéu cau ky thuat va phwong phap thir déi véi nhwa gaiac.

1.10. Phu luc 10: Yéu cau ky thuat va phwong phap ther déi véi tert-
butylhydroquinon.

1.11. Phu luc 11: Yéu cau ky thudt va phuwong phap the déi voi
butylhydroxyanisol.

1.12. Phu luc 12: Yéu cau ky thuat va phuwong phap the déi voi
butylhydroxytoluen.

1.13. Phu luc 13: Quy dinh ky thuat va phwong phap thtr dbéi voi dilauryl
thiodipropionat.

2. Céac yéu cau ky thuat quy dinh trong Quy chuan nay dwoc thir theo JECFA
monograph 1 - Vol. 4, ngoai trlr mét s6 phép thi riéng dwoc md ta trong cac phu luc.
Cac phuong phap thtr dwoc huwéng dan trong Quy chuan nay khong bat budc phai
ap dung, cé thé str dung cac phwong phap thir khac twong dwong.

3. LAy mau theo huéng dan tai Théng tw 16/2009/TT-BKHCN ngay 02 thang 6
nam 2009 cla B6 Khoa hoc va Céng nghé vé hwéng dan kiém tra nha nwéc vé chat
lwgng hang hoéa Iwu théng trén thi treong va cac quy dinh khac cta phap luat co lién
quan.

I1l. YEU CAU QUAN LY

1. Céng bdé hop quy

1.1. Céac chét chéng oxy hoa phai dwoc cdng bd phu hop véi cac quy dinh tai
Quy chuan nay.

1.2. Phwong thire, trinh tw, thd tuc cdng bbé hop quy dwoc thue hién theo Quy
dinh vé chirng nhan hop chuan, chirng nhan hop quy va cong bé hop chuan, cong
bd hop quy ban hanh kém theo Quyét dinh sé 24/2007/QD-BKHCN ngay 28 thang 9
nam 2007 cta B0 trwdng B Khoa hoc va Cong nghé va cac quy dinh cia phap luat.

2. Kiém tra déi véi chat chdng oxy héa
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Viéc kiém tra chat lvong, vé sinh an toan dbi véi cac chat chéng oxy hoa phai
thwe hién theo cac quy dinh ctia phap luat.

IV. TRACH NHIEM CUA TO CHUPC, CA NHAN

1. Td chlre, ca nhan phai cdong bd hop quy phu hop véi cac quy dinh ky
thuat tai Quy chuan nay, dang ky ban coéng bd hop quy tai Cuc An toan vé sinh thuc
pham va bao dam chat lwong, vé sinh an toan theo ding ndi dung da céng bé.

2. T chirc, ca nhan chi duwoc nhap khéu, xuét khau, san xuét, budn ban va st dung
cac chat chdng oxy hda sau khi hoan tat dang ky ban céng bd hop quy va bao ddm chét
lgng, vé sinh an toan, ghi nhan phu hop véi cac quy dinh clia phap luat.

V. TO CHU’C THU'C HIEN

1. Giao Cuc An toan vé sinh thwc pham cha tri, phdi hop véi cac co quan chirc
nang co lién quan hwéng dan trién khai va td chirc viéc thwe hién Quy chuén nay.

2. Can clr vao yéu cau quan ly, Cuc An toan vé sinh thwc phdm co trach nhiém
kién nghi Bd Y té stra ddi, bd sung Quy chuan nay.

3. Trwdng hop hwéng dan cia quéc té vé phwong phap thir va cac quy dinh
clia phap luat vién dan trong Quy chuan nay duwoc stra dbi, bb sung hoac thay thé thi
ap dung theo van ban méi.
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Phuluc 1

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI ACID ASCORBIC

1. Tén khac, chi s6

2. Pinh nghia

Tén héa hoc

Ma sé C.A.S.
Céng thirc phan tr

Céng thire cau tao

Khéi luong phén tor

3. Cam quan

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

Do tan

Phan trng mau
Phan trng kher
5.2. Do tinh khiét

Giam khéi lvong khi lam
kho

Goc quay cuc riéng
pH
Tro sulfat

Chi

Vitamin C
INS 300
ADI “khdéng gi¢i han”

L-ascorbic acid; ascorbic acid; 2,3-didehydro-L-threo-
hexono-1,4-lacton; 3-keto-L-gulouranolacton

50-81-7
CeHsOs
rH,0H
H'—-J;-'IDH
J

=]

HY
H
176,13

B6t tinh thé trdng ho&c hoi vang, khéng mui, diém néng
chay khoang 190 °C kém theo phan huy.

Chét chéng oxy hoa

Dé tan trong nwéc, it tan trong ethanol, khoéng tan trong
ether.

Pat yéu cau (mé ta trong phan phwong phap thi).

Pat yéu cau (mé ta trong phan phwong phap th).

Khéng duwgc qua 0,4%.

[a]P2s trong khodng +20,5 va +21,5°.
2,4 — 2,8 (Dung dich 1/50).

Khéng dugc qua 0,1%.

Khéng dugc qua 2 mg/kg.



5.3. Ham luvgng CsHsOs
6. Phwong phap thoy

6.1. BDinh tinh

Phan trng mau

Phan trng kher

5.2. Do tinh khiét
Giagm khéi lvong khi lam
kho

Chi

6.3. Dinh lwvong
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Khong thdp hon 99,0% tinh theo ché phadm da lam kho.

Ly 2 ml dung dich m4u th» 2,0% trong nuéc, thém 2 ml
nwéc, 0,1 g natri hydrocarbonat va khoang 0,02 g sat Il
sulfat . Lac déu va dé yén. Dung dich s& ¢ mau tim dam,
mau tim sé mat khi thém 5 ml dung dich acid sulfuric
lodng (TS).

Dung dich mau th trong nwéc sé khir ngay dung dich
kali permanganat (TS) ma khong can dun nong, san
pham thu dworc la két tia mau nau.

Dung dich mau thir trong cén sé& lam mat mau cda dung
dich 2,6-diclorophenol indophenol (TS).

- Thr theo JECFA monograph 1 - Vol. 4

- Lam kho trén acid sulfuric trong chén khoéng, trong 24
gio.

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

- Xac dinh bang ky thuat hap thu nguyén t thich hop cho
ham Iwong quy dinh. Lwa chon ¢& mau ’thl]’ va phwong
phap chuan bi mau dwa trén nguyén tac cua phuwong
phap mo ta trong JECFA monograph 1 - Vol. 4 phan céac
phwong phap phan tich cong cu).

Can 0,4 g (chinh xac dén mg) mau thir da dwoc lam khd
trong binh hat dm méi trwong chan khong trén acid
sulfuric trong 24 gi&, hoa tan trong 100 ml nwéc khéng cé
carbon dioxyd va 25 ml dung dich acid sulfuric lo&ng (TS).
Chuén dé dung dich nay véi dung dich iod 0,1 N, khi gan
dat diém két thic chuan dd thém chi thj la vai giot dung
dich hé tinh bét (TS) va chuan do tiép dén khi dat diém
két thac.

M&i ml dung dich iod 0,1 N twong dwong véi 8,806 mg
CeHsOes.
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Phu luc 2
YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI NATRI ASCORBAT

1. Tén khac, chi s6 INS 301
ADI “khéng gidi han”

2. Dinh nghia

Tén hoa hoc Natri L-ascorbat; Natri ascorbat; Natri 2,3-didehydro-L-
threo-hexono-1,4-lacton enolat; Natri 3-keto-L-
gulofuranolacton enolat.

M3 s6 C.A.S. 134-03-2

Céng thirc phén ti CeH7O06Na

Céng thirc céu tao

N
Khéi long phéan toe 198,11
3. Cam quan Bét tinh thé trdng hodc gan nhw trdng, khéng mui, sé bi

s&m mau khi d& ngoai anh sang.
4. Chirc nang Chét chéng oxy hoa
5. Yéu cau ky thuat

5.1. Binh tinh

D¢ tan Dé& tan trong nwdc, tan rat it trong ethanol.
Ascorbat Phai c6 phan (rng dac trwng clia ascorbat.

Natri Phai c6 phan (rng dac trwng cla natri.

Phan (g khiv Pat yéu cau (mé ta trong phan phwong phap th).

5.2. Do tinh khiét
Giam khéi lvong khilam ~ Khong dugc qua 0,25%.

kho

Goc quay cuc riéng Dung dich m4u thtr trong nwéc ndng d6 10% (kl/tt) co [a]P2s
trong khoang +103 va +108°.

pH 6,5 - 8,0 (Dung dich 1/10).

Chi Khéng dugc qua 2 mg/kg.

5.3. Ham lwong Khoéng thap hon 99,0% tinh theo ché pham da lam kho.



CsH7OsNa
6. Phwong phap thor

6.1. Dinh tinh

Natri

Phan trng kher

6.2. DB tinh khiét

Giagm khéi lvong khi lam
kho

Chi

6.3. Dinh lwvgng
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- Thr theo JECFA monograph 1 - Vol. 4

- Chuan bi dich thtr: nung mau thé, acid hoéa can bang
dung dich acid acetic lodng (TS), loc néu can.

Dung dich mau th®» s& lam méat mau cla dung dich 2,6-
diclorophenol indophenol (TS).

- Thr theo JECFA monograph 1 - Vol. 4

- Lam khé:trén acid sulfuric trong binh chan khoéng, trong 24
gio.

- Thtr theo JECFA monograph 1 - Vol. 4.

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

Can 0,4 g (chinh xac dén mg) mau thir da dwoc lam khé,
hoa tan trong 100 ml nwéc khdng cé carbon dioxyd va 25
ml dung dich acid sulfuric lodng (TS). Chuan dé dung dich
nay véi dung dich iod 0,1 N, khi gan dat diém két thac
chudn @6 thém chi thj la vai giot dung dich hé tinh bét (TS)
va chuan do tiép dén khi dat diém két thic.

M6i ml dung dich iod 0,1 N twong dwong véi 9,905 mg
CeH706Na.
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Phu luc 3

YEU CAU KY THUAT VA PHUONG PHAP THU DOI VO'I CALCI ASCORBAT

1. Tén khac, chi s6

2. Dinh nghia

Tén hoéa hoc

Ma sé C.A.S.
Céng thirc phan tr

Céng thire cau tao

Khéi luong phan tor
3. Cam quan

4. Chure nang

5. Yéu cau ky thuat
5.1. Pinh tinh

Do tan

Calci

Goc quay cuc riéng

5.2. Do tinh khiét
pH

Florid

Chi

5.3. Ham lwgng
C12H14012Ca.2H20

6. Phwong phap thoy

5.1. Do tinh khiét
Florid

INS 302
ADI “khéng gioi han”

Calci ascorbat dihydrat; Mubi calci ciia acid 2,3-didehydro-
L-threo-hexono-1,4-lacton dehydrat.

5743-27-1
C12H14012Ca.2H20

CH, OH

Hme | =i TH
o
i S
H%N_
0 H
2

426,35

Bét tinh thé khéng mui, mau trdng ho&c hoi vang.

Chét chéng oxy hoa

Tan trong nuwéc, rat it tan trong ethanol, khdng tan trong
ether.

Phai c6 phan rng dac trwng cua calci.

Dung dich méau ther trong nuéc néng d6 5% (kl/kl) c6 [a]P2s
trong khoang +95 dén +97°.

6,0 - 7,5 (Dung dich 1/10).

Khéng dugc qua 10 mg/kg.

Khéng dugc qua 2mg/kg.

Khéng thap hon 98,0% C12H14012Ca.2H:0.

- Thir theo JECFA monograph 1 - Vol. 4, phwong phap |.
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Chi

6.2. Binh lwong
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- Th&r theo JECFA monograph 1 - Vol. 4.

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

Can 0,4 g (chinh xac dén mg) mau th&r cho vao binh 250
ml, thém 50 ml nwéc khdéng c6 carbon dioxyd. Chuan dé
ngay dung dich nay vé&i dung dich iod 0,1 N, khi gan dat
diém két thic chuan dd thém chi thj 1a vai giot dung dich hé
tinh bot (TS) va chuén do tiép dén khi dat diém két thac.

M6i ml dung dich iod 0,1 N twong dwong véi 10,66 mg
C12H14012Ca.2H20.
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Phu luc 4
YEU CAU KY THUAT VA PHUONG PHAP THU bOI VOl ASCORBYL PALMITAT

1. Tén khac, chi s6 Vitamin C palmitate
INS 304
ADI = 1-1,25 mg/kg thé trong
2. Pinh nghia
Tén héa hoc L-ascorbyl palmitat; Ascorbyl palmitat; Natri 2,3-didehydro-
L-threo-hexono-1,4-lacton-6-palmitat; 6-palmitoyl-3-keto-L-
gulofuranolacton.
Céng thurc phén tir C22H3807
Céng thirc céu tao o
'iﬂ'I:'IIH(CHz}uCH:
Hue CH
al
g
Ho H
Khéi luong phén tor 414,55
3. Cam quan Dang ran mau trdng dén trang vang, c6 mui gibng qua ho
cam, chanh.
4. Chirc nang Chét chéng oxy hoa
5. Yéu cau ky thuat
5.1. Binh tinh
Do tan R4t it tan trong nwéc, dé tan trong ethanol.
Khoang nong chay 107 °C - 117 °C.
Phan tng khir Dat yéu cau (mé ta trong phan phwong phap thir).

5.2. D tinh khiét

Giam khéi lvong khilam ~ Khong dugc qua 2%.

kho

Géc quay cuc riéng Dung dich mau thir trong nwéc ndng dd 10% (kl/tt) c6 [o]P2s
trong khoang +21 va +24°.

Tro sulfat Khéng dwgc qua 0,1%

Chi Khéng dwoc qua 2 mg/kg.

5.3. Ham lwong Ca2H3s07  Khong thap hon 95,0% tinh theo ché pham da lam kho.
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6. Phwong phap tho
6.1. Dinh tinh

Phan trng kher

6.2. Do tinh khiét

Giagm khéi lvong khi lam
kho

Chi

6.3. Dinh lwvong
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Dung dich mau th trong cdn sé& lam méat mau cla dung
dich 2,6-diclorophenol indophenol (TS).

- Thir theo JECFA monograph 1 - Vol. 4
- lam kho tai 56-60° trong chan khong, trong 1 gio.

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

- Xac dinh bang ky thuat hap thu nguyén ti thich hep cho
ham lwong quy dinh. Lwa chon ¢& mau th&r va phwong
ph&p chuan bji mau dwa trén nguyén tac ctia phwong phap
mé ta trong JECFA monograph 1 - Vol. 4 phan cac phwong
phép phan tich cong cu).

Can 0,8 g (chinh xac dén mg) cho vao hén hop gébm 50 ml
nuwdc khéng cé carbon dioxyd, 50 ml cloroform va 25 ml
dung dich acid sulfuric lodng (TS). Chuadn dd ngay dung
dich nay véi dung dich iod 0,1 N (chd y can lac déu hén
hop), khi gan dat diém két thic chuan dé thém chi thj la vai
giot dung dich ho tinh bot (TS) va chuan do tiép dén khi dat
diém két thuc.

M6&i ml dung dich iod 0,1 N twong dwong véi 20,73 mg
C22H3807.
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Phu luc 5
YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOl ASCORBYL STEARAT
1. Tén khac, chi s6 Vitamin C stearate
INS 305
ADI = 1 - 1,25 mg/kg thé trong
2. Dinh nghia
Tén héa hoc L-ascorbyl stearat; Ascorbyl stearat; Natri 2,3-didehydro-L-
threo-hexono-1,4-lacton-6-stearat; 6-stearoyl-3-keto-L-
gulofuranolacton.
Céng thirc phén tir C24H4207
Ma s6 C.A.S. 25395-66-8
Cong thire céu tao o
mzﬂ‘u»(m‘[ﬂmc}]:
Home- H
a
=0
HU 0H
Khéi long phén toe 442,6
3. Cam quan Dang ran mau trdng dén trang vang, c6 mui gibng qua ho
cam, chanh
4. Chirc nang Chét chéng oxy hoa
5. Yéu cau ky thuat
5.1. Dinh tinh
D¢ tan Khdng tan trong nwéc, tan trong ethanol.
Khoéng nong chay Khoang 116 °C.
Phén tng khir Dat yéu cau (mé ta trong phan phwong phap th).

5.2. Do tinh khiét

Gidm khéi luong khilam  Khong dwoc qua 2%.

kho
Tro sulfat Khéng duwoc quéa 0,1%.
Chi Khéng dwoc qua 2 mg/kg.

5.3. Ham lwong C24H4207  Khong thap hon 95,0%.
6. Phwong phap thor

6.1. Dinh tinh
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Phan trng kher

6.2. Do tinh khiét

Gidm khéi lvong khi lam
kho

Chi

6.3. Dinh lwvong
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Dung dich mau the trong con sé lam mat mau cla dung
dich thudc thr 2,6-diclorophenol indophenol (TS).

- Thir theo hwéng dan tai JECFA monograph 1 - Vol. 4
- Lam khé tai 56-60° trong chan khéng, trong 1 gio.

- Thtr theo JECFA monograph 1 - Vol. 4.

- Xac dinh bang ky thuat hap thu nguyén ti thich hop cho
ham lwong quy dinh. Lwa chon ¢& mau th&r va phwong
ph&p chuan bi mau dwa trén nguyén tac ctia phwong phap
mé ta trong JECFA monograph 1 - Vol. 4 phan cac phwong
phap phéan tich céng cu).

Can 0,8 g (chinh xac dén mg) cho vao hén hop gébm 50 ml
nwéc khbéng co carbon dioxyd, 50 ml cloroform va 25 ml
dung dich acid sulfuric lodng (TS). Chuan d6 ngay dung
dich nay véi dung dich iod 0,1 N (chd y can lac déu hén
hop), khi gan dat diém két thic chuan d6 thém chi thij 1a vai
giot dung dich hd tinh bét (TS) va chuan d6 tiép dén khi dat
diém két thic.

M6&i ml dung dich iod 0,1 N twong dwong véi 22,13 mg
C24H4207.
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Phu luc 6

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI ACID ERYTHORBIC

1. Tén khac, chi s6

2. Dinh nghia

Tén hoéa hoc

M& sé C.A.S.
Céng thirc phan tr

Céng thire cau tao

Khéi luong phén tor
3. M6 ta

4. Chure nang
5. Tinh chat

5.1. Binh tinh

Do tan

Khoang néng chay
The ascorbat
Phan trng kher

5.2. D0 tinh khiét

Giam khéi lvong khi lam
kho

Goc quay cuc riéng

Tro sulfat

Chi

5.3. Ham lvgng CeHsOs
6. Phwong phap thor
6.1. Dinh tinh

Acid erythorbic, Acid D-araboascorbic
INS 315
ADI “khéng gi¢i han”

Acid D-erythro-hex-2-enoic deltalacton, Acid isoascorbic,
Acid D- isoascorbic

89-65-9
CeHsOs

o101

HO— é-—-H
]

OH CH

176,13

Dang tinh thé trdng hodc hoi vang, ngd mau sam khi dé
ngoai anh sang.

Chét chéng oxy hoa

Dé tan trong nwarc, tan trong ethanol.
Khoang 164 °C - 172°C, kem theo phan huy.
Phai c6 phan (rng dac trwng clia ascorbat.

Pat yéu cau (mo ta trong phan phwong phap th).

Khéng dugc qua 0,4%.

[a]P2s5 trong khodng -16,5° va -18,5°.

Khéng dugc qua 0,3%.

Khéng dugc qua 2 mg/kg.

Khong thdp hon 99,0% tinh theo ché phadm da lam kho.
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Phan trng kher

6.2. Do tinh khiét

Gidm khéi lvong khi lam
kho
Tro sulfat

Chi

6.3. Binh lvgng

QCVN 4-6 : 2010/BYT

Dung dich mau thi trong nwéc sé khir ngay dung dich kali
permanganat (TS) ma khong can dun ndng, san pham thu
duoc la két tha mau nau.

Dung dich m&u thtr trong cdn sé lam méat mau cda dung
dich 2,6-diclorophenol indophenol (TS).

- Thir theo JECFA monograph 1 - Vol. 4
- Lam kho dwéi ap suét gidm, trén silicagel va trong 3 gio.

- Thr theo JECFA monograph 1 - Vol.4, Phwong phap 1.
- Can 1g mau thi.

- Thir theo JECFA monograph 1 - Vol. 4.

- Xéac dinh bang k§ thuat hap thu nguyén t& thich hop cho
ham lwong quy dinh. Lwa chon ¢& mau th&r va phwong
phap chuan bi mau dwa trén nguyén tac cta phwong phap
mé ta trong JECFA monograph 1 - Vol. 4 phan cac phwong
phép phén tich cong cu).

Can 0,4 g (chinh xac dén mg) mau th&r da dwoc lam khd
trwéde, hoa tan trong 100 ml nwéc khéng co dioxyd carbon
va 25 ml dung dich acid sulfuric loang (TS). Chuan d6 ngay
dung dich nay bang dung dich iod 0,1 N, khi gan dat diém
két thic chuan dé thém chi thj 1a vai giot dung dich hé tinh
bot (TS) va chuan do tiép dén khi dat diém két thac.

M6i ml dung dich iod 0,1N twong dwong véi 8,806 mg
CeHsOes.
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QCVN 4-6:2010/BYT
Phu luc 7

YEU CAU KY THUAT VA PHUONG PHAP THU POI VO di-a-TOCOPHEROL

1. Tén khac, chi s6

2. Dinh nghia

Tén héa hoc

M& s6 C.A.S.

Cédng thtre hoa hoc

Céng thirc céu tao

Khéi luong phan tor

3. Cam quan

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

Do tan

Goc quay cuc riéng

Quang phé

Phan trng mau
5.2. Do tinh khiét

Chi s6 khtc xa

Vitamin E
INS 307c

ADI = 0,15 - 2 mg/kg thé trong dbi v&i dl-alpha-, & d-alpha-
tocopherol, don chat hoac két hop.

dl-5,7,8-Trimethyltocol, dI-2,5,7,8-tetramethyl-2-(4',8',12'-
trimethyltridecyl)-6-cromanol

Khong sé dang ky C.A.S. X&c dinh don 1& dbi v&i ché pham
nay.

vitamin E: 59-02-9

alpha-tocopherol: 1406-18-4

all-rac-alpha-tocopherol: 2074-53-5
racemic-alpha-tocopherol duwoc téng hop tir phytol tw nhién
ho&c dan chét cda n6: 10191-40-0.

C20H5002

430,71

Dang dau sanh, trong, gan nhw khéng mui, vang nhat toi
ho phach (Khi bi oxy héa, den dan trong khéng khi va dé
ngoai anh sang)

Chét chéng oxy hoa

Khéng tan trong nwéc, dé tan trong ethanol, hoa 1an dwoc
vOi ether.

[a]2 : 0+0,05° (dung dich 1/10 trong cloroform)

Dung dich trong ethanol tuyét déi c6 cwc dai hap thu &
khoang 292 nm.

Pat yéu cau (md ta trong phan phwong phap thir)

n (20, D): 1,503 - 1,507
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Quang phé

Tro sulfat

boé acid

Chi

5.3. Ham lwvong dl-alpha-
tocopherol

6. Phwong phap tho
6.1. Dinh tinh

Phan (rng mau

6.2. Do tinh khiét

Tro sulfat

bod acid

Chi

6.3. Binh lvong

QCVN 4-6 : 2010/BYT

E (1%, 1 cm) (292 nm): 71-76 (dung dich 0,01 g trong
200ml ethanol tuyét doi).

Khéng duwoc qua 0,1%.

Dat yéu cau (mé ta trong phan phwong phap thi).
Khéng dugc qua 2 mg/kg.

Khéng dwgc nhd hon 96% va khéng dugc qua 102%.

Hoa tan khoang 0,01 g mau tht trong 10 ml ethanol tuyét
déi. Vra thém 2 ml acid nitric vira l&c va dun néng &
khodng 75 °C trong 15 phut. Xuat hién mau dd twoi téi mau
da cam.

- Thir theo JECFA monograph 1 - Vol. 4, Phwong phap |l
- Tién hanh tht véi 1 g mau thir.

Hoa tan 1 g mau tht trong 25 ml hén hop ddng thé tich
ethanol va ether da dwoc trung tinh hoa dbi voi
phenolphtalein (TS) bang natri hydroxyd 0,1 N, thém 0,5 ml
phenolphtalein (TS), va chudn d6 bang natri hydroxyd 0,1
N t&i khi dung dich duy tri mau héng nhat sau khi l&c 30
giay. Lwvong dung dich natri hydroxyd 0,1 N tiéu thu khéng
dwoc nhiéu hon 1,0 ml .

- Thir theo JECFA monograph 1 - Vol. 4.

- Str dung ky thuat h4p thu nguyén ti thich hop véi ham
lwong quy dinh dé& xac dinh. Lwa chon ¢& mau thir va
phwong phap chuadn bi mau dwa trén nguyén tic cla
phuwong phap mé ta trong JECFA monograph 1 - Vol. 4
phan cac phwong phap phan tich céng cu.

Phwong phap sac ki khi 1dng
Thubc thr va dung dich

Dung dich chudn néi: Chuan bi dung dich trong n-hexan
chra 3 mg hexadecyl hexadecanoat, can chinh xac, trong
mot ml.

Dung dich chuan: hoa tan khodng 30 mg Alpha Tocopherol
chuan dbi chiéu USP hay twong duwong, can chinh xac,
trong 10,0 ml dung dich chuén néi.

Dung dich tht»: hoa tan khoang 30 g mau thd can chinh
xac, trong 10,0 ml dung dich chuan nbi.

Hé théng sac ki

Dung may SéC’kI' khi c6 detector ion hdéa ngon Ira va hé
tiém mau qua ong thudy tinh hoadc tiém mau vao thang cot.
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Trong diéu kién dién hinh, thiét bi gém cot thay tinh boro-
silicat 2-m x 4-mm nhéi diatomit 80-120 mesh cho sac ky
da silan hoa, rira acid-base va tdm 2% methylpolysiloxan.
Cot dwoc duy tri dadng nhiét trong khoang 240°C va 260°C,
budng tiém khoang 290°C, va detector khoang 300°C. Diéu
chinh tbc dd6 khi mang khd dé& thu dwoc pic hexadecyl
hexadecanoat & khoang 18 t&i 20 phat sau khi bom mau
khi dung cot 2%, hoac 30 t&i 32 phat khi dung coét 5%.
(CHU Y: X ly va luyén cot néu can).

Tinh phu hop cua hé théng

Chay sac ki mét sé vira d0 mau tiém hén hop trong n-
hexan cGa 1 mg/ml mdi chat Alpha Tocopherol chuan dbi
chiéu va Alpha Tocopheryl Acetat chuan déi chiéu, nhw chi
dan trong phan chuan héa, d& dam bao réng dé phan giai,
R, khéng dwoc nhé hon 1,0.

Chuén héa

Chay séc ki lién tiép nhirng lwong 2- t&i 5-uL dung dich
chuan t&i khi hé sb dap wng twong ddi F khong ddi (tre 13,
thay ddi trong khoang 2%) dbi v&i ba lan tiém lap lai lién
tiép. Néu dung tich phan, diéu chinh thiét bi dé thu dwoc it
nhat pic hexadecyl hexadecanoat nam trong khoang ti da
la 70% thang ghi. Do dién tich céc pic chinh xuét hién tai
thdi gian lwu twong dbi khoang 0,51 (alpha-tocopherol) va
1,00 (hexadecyl hexadecanoat), va ghi gia tri lan lwot 1a Ac
va A1 Tinh hé sb dap &ng twong déi, F, theo cong thirc:
(Ac/A1) x (C1/Cc)
Trong do:
C1 va Cc lan lwot la néng dé chinh xac, tinh bang mg/ml,
cta hexadecyl hexadecanoat va Alpha Tocopherol chuén
ddi chiéu USP trong dung dich chuéan.
Tién hanh
Bom mét thé tich thich hop (2 t¢i 5 pL) dung dich thir vao
hé théng sac ki, va ghi sac dd. Ghi dién tich pic chinh xuét
hién tai thei gian lwu twong ddi khoang 0,51 (alpha-
tocopherol) va 1,00 (hexadecyl hexadecanoat), va ghi gia tri
lan lwot & at va ai.
Tinh khdi lveng, mg, cta dl-alpha-tocopherol trong mau
thér theo cbng thirc:
(10C1/F) x (adau).
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QCVN 4-6:2010/BYT
Phu luc 8

YEU CAU KY THUAT VA PHUONG PHAP THU BPOI VOl PROPYL GALAT

1. Tén khac, chi s6

2. Dinh nghia

Tén héa hoc

Ma sé C.A.S.
Cébng thtre hoa hoc

Céng thire cau tao

Khéi luong phén tor
3. Cam quan

4. Chirc nang

5. Yéu cau ky thuat
5.1. Binh tinh

Do tan

Khoang néng chay
Acid galic

S&c ki I6p méng-tach céac
ester galat

5.2. DB tinh khiét

Mét khéi lwong khi lam
kho

Tro sulfat

Hop chét hitu co Clor héa

Acid tw do
Chi

INS 310
ADI = 0 — 1,4 mg/kg thé trong

Propyl galat, ester propyl cua acid gallic, ester n-propyl cua
acid 3,4,5-trinydroxybenzoic, propyl 3,4,5-trihydroxybenzoat

121-79-9

C10H120s
8] ]
WCHJ
Had OH
JH
212,20

Chét ran két tinh khéng mui, mau trdng hoéc trdng nga.

Chét chdéng oxy hoa

Tan it trong nwéc, dé tan trong ethanol, ether va propan-
1,2-diol.

146 — 150 °C sau khi lam kho.
Dat yéu cau (md ta trong phan phwong phap th).

Dat yéu cau (mé ta trong phan phwong phap th).

Khéng dugc qua 0,5%.

Khéng duwgc qua 0,1%
Khéng duwgc qua 100 mg/kg tinh theo clor.

Khéng dugc qua 0,5% tinh theo acid galic.

Khéng dugc qua 2 mg/kg.
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5.3. Ham luvgng C10H120s5

6. Phwong phap thor
6.1. Binh tinh

Acid galic

S&c ki I6p méng-tach céac
ester galat

5.2. DB tinh khiét

Mét khéi lwong khi lam
kho

Tro sulfat

Hop chét hitu co Clor hba

QCVN 4-6 : 2010/BYT

Khong dwoc nhé hon 98,0% va khong Ién hon 102,0% tinh
theo ché pham khé.

Hoa tan khoang 0,5 g mau tht» trong 10 ml dung dich natri
hydroxyd (TS) va dun séi trong 30 phut dwai ludng khi nito.
Duy tri dong khi nito, lam nguéi hon hop va acid héa téi pH
2-3 bang acid sulfuric (TS). Loc tua qua phéu loc thay tinh
xop, rira bang mot lwong téi thiéu nwédc va sau dé lam khod
& 110 °C trong 2 gi®. Diém chay cua acid galic thu duoc
khoang 240 °C, kém phéan hay.

Dung ban méng trang silica gel G. Chuan bj dung dich th
bang cach hoa tan 10 mg mau thr trong 10 ml ethanol.
Chuén bi dung dich déi chirng A bang cach hoa tan 10 mg
propyl galat trong 10 ml ethanol va dung dich déi chirng B
bang cach hoa tan 10 mg propyl galat va 10 mg octyl galat
trong 10 ml ethanol.

Ch&m 5 pL méi dung dich 1én badn méng. Trién khai sac ki
khoang 15 cm ké tir diém xuét phat dung dung moi trién
khai gdm acid acetic bang, ether dau héa va toluen (1:2:2).
DPé khé ban méng ngoai khdng khi. Phun 1&8n ban méng
dung dich chi thi acid phosphomolybdic 20% (kl/tt) trong
ethanol t&i khi nhudm mau vang bén.

Kiém tra dwéi anh sang thwdng. Sau vai phit, c6 sw
chuyén mau dan thanh mau xanh lo. Sau 5 t&i 10 phat dé
ban méng thdm hoi amoniac t&i khi nén c6 mau tréng.
Kiém tra dwéi anh sang thwong. Vét chinh cta dung dich
thir twong (rng véi vét propyl galat cta cac dung dich ddi
ching. Pd phan giai thich hop gitra vét cha propyl va octyl
galat dwoc xac dinh dwa vao dung dich dbi chirng B.

- Th&r theo JECFA monograph 1 - Vol. 4
- sAy tai 110 °C trong 4 gio.
Cha y: Nén cho théng gi6 trong qué trinh sdy.

- Th&r theo JECFA monograph 1 - Vol. 4, Phwong phap |
- Can 2 g mau thir.

Hoa tan 1 g mau thd trong 10 ml natri hydroxyd 0,1 N. Acid
hoa bang acid nitric (TS) va loc 1y tha. Tron tda voi 2 g
calci carbonat, lam khé hén hop va nung. Hoa tan can
trong 20 ml acid nitric loang (TS) va loc. Trén dung dich nay
v&i 0,5 ml bac nitrat 0,1 N. D6 duc cia dung dich nay phai
khéng duc hon dd duc thu dwoc caa 20 ml acid nitric loang
(TS) chtra 0,5 ml bac nitrat 0,1 N va 0,3 ml acid hydrocloric
0,01 N.
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Acid tw do

Chi

6.3. Dinh lwvgng

QCVN 4-6 : 2010/BYT

Thém 5 giot xanh luc bromocresol (TS) vao hén hop gém
50 ml nwéc khéng cd carbon dioxyd va 50 ml aceton,
chudn d6 bang acid hydrocloric 0,005 N t¢i khi mau cta
dung dich giong nhw mau cta dém (pH 5) (TS) co6 clung
lwong chat chi thi. Hoa tan 0,4 g mau thd trong 50 ml
aceton va thém 50 ml nwéc khdng co carbon dioxyd, 5 giot
xanh luc bromocresol (TS) va mét lwong acid hydrocloric
0,005 N nhw da dung trong phép thir trwéc d& dwa dung
moi vé pH 5. Chuan d6 dung dich nay t&i pH 5 bang natri
hydroxyd 0,05 N, déi chiéu v&i dém (pH 5) (TS).

M&i ml natri hydroxyd 0,05 N twong &ng véi 8,506 mg acid
galic.

- Thtr theo JECFA monograph 1 - Vol. 4.

- S dung k¥ thuat hap thu nguyén t& thich hop cho ham
lwong quy dinh d& xac dinh. Lwa chon ¢& mau thir va
phuwong phap chuadn bi mau dwa trén nguyén tic cla
phuwong phap moé ta trong JECFA monograph 1 - Vol. 4
phan cac phwong phap phan tich céng cu.

Can chinh xac khoang 0,2 g mau thlr da siy khd vao céc
400 ml. Thém 150 ml nwéc va dun néng téi séi. Sau do,
vira khuéy manh lién tuc, vira thém 50 ml bismuth (1) nitrat
(TS). Tiép tuc khudy trong vai phat t&i khi tda hoan toan,
sau d6 dé dung dich nguéi t&i nhiét dé phong. Loc tha vang
qua phéu loc thay tinh xbp da can bi, diu tién rira véi acid
nitric 0,05 N lanh va sau d6 bang nudc da, téi khi hét acid.
S4y & 110 °C t&i khéi lwong khéng dbi. Tién hanh nhw chi
dan trong tiéu chuan dbi véi dodecyl galat. Tinh ham lwgng
propyl galat theo céng thirc:

Khéi lwong két tha x 48,63
% Propyl galat = -r---=s-mc-cmostom oo oo
Khéi lwgng mau thir
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QCVN 4-6:2010/BYT
Phu luc 9

YEU CAU KY THUAT VA PHUONG PHAP THIY BOI VO'I NHUA GAIAC

1. Tén khac, chi s6

2. Pinh nghia

3. Cam quan

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

Do tan

Khoang néng chay
Phan teng mau

5.2. Do tinh khiét

Tro toan phén

Tro khéng tan trong acid

Can khéng tan trong
ethanol

Rosin

Chi

6. Phwong phap thor
5.1. Binh tinh

Phan teng mau

GOm Guaiac, Gum Guaiac, Gum Guaiacum, Guaiacum

INS 314

ADI = 0 - 2,5 mg/kg thé trong

La nhya tr g6 cady Guajacum officinale L., hoac cay
Guajacum sanctum L., (Fam. Zygophyllaceae), chira khoang

70% acid alpha- va beta-guaiaconic, 10% acid guaiaretic va
15% nhwa guaiac beta va lwgng nhé guaiac vang, vanilin...

Dang cuc kich thwéc khong déu, kém theo cdc manh mé
thwe vat hodc dang khdi I&n hinh tron hodc hinh trieng, bén
ngoai c6 mau nau den hodc nau sam, khi dé ra ngoai lau co
mau xanh luc, b& mat khéi khi nirt tao thanh khe nhw thay
tinh béng, dang miéng maéng thi trong sudt va c6 mau tlr nau
dén vang nau, chuyén thanh mau nau olive khi d& ngoai
khéng khi. Cé mui thom nhe.

Chét chéng oxy hoa

Khéng tan trong nwérc, tan trong chat béo, dé tan nhwng tan
khéng hoan toan trong ethanol, ether va dung dich kieém.

85 —90 °C.

Dat yéu cau (mé ta trong phan phwong phap thir).

Khéng duoc qua 5%.
Khéng duwoc quéa 2%.
Khéng duoc qua 15%.

Dat yéu cau (md ta trong phan phwong phap th).

Khéng duwgc qua 2 mg/kg.

Thém 1 giot dung dich sat (I1l) clorid (TS) vao 5 ml dung dich
mau thiy trong ethanol (1/100). Dung dich c6 mau xanh lam
Va dan chuyén thanh mau xanh luc cudi cuing chuyén thanh
mau vang xanh.

Hén hop gém 5 ml dung dich mau thé trong ethanol (1/100)
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5.2. D tinh khiét

Céan khoéng tan trong
ethanol

Rosin

Chi

QCVN 4-6 : 2010/BYT

va 5 ml nwéc sé chuyén thanh mau xanh lam khi l&c véi 20
mg chi peroxyd. Loc dung dich va chia déi dich loc. Mét phan
dem dun séi, dung dich s& mat mau nhuwng néu lac véi chi
peroxyd thi mau lai xuat hién. Thém vai giot dung dich acid
hydrocloric lodng (TS) vao phan dich loc con lai, dich loc sé
mét mau ngay.

Can 2 g (chinh xac dén mg) mau thir da dwoc nghién min
cho vao mét éng 16t khd, da can bi (chuyén dung dé chiét),
tién hanh chiét bang thiét bj chiét lién tuc véi dung moi
ethanol trong 3 gi dén khi da chiét dwoc hoan toan. Sy
khé phan can con lai trong éng 16t tai 105 °C trong 4 gid,
can. Khoi lwong can con lai khéng dwgc qua 300 mg.

Dung dich mau thtr 10% trong ether dau hda khéng c6 mau.
Khi l&c dung dich nay véi déng lwong dung dich déng (1)
acetat 0,5%, hon hgp c6 mau xanh luc, nhwng mau khéng
dwoc dam hon mau cia hén hop gdm dung dich déng (Il)
acetat twong tu trong ether dau héa.

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

- Xac dinh bang ky thuat hap thu nguyén t& thich hop cho
ham lweng quy dinh. Lwa chon c& mau thlr va phwong phap
chuan bi mau dwa trén nguyén tac cta phwong phap moé ta
trong JECFA monograph 1 - Vol. 4 - phan cac phuwong phap
phan tich cong cu.
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Phu luc 10

QCVN 4-6 : 2010/BYT

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOI

1. Tén khac, chi s6

2. Pinh nghia

Tén hoéa hoc

M& sé C.A.S.
Cébng thire hoa hoc

Céng thirc cau tao

Khéi luong phén tor
3. Mo ta

4. Chlrc nang

5. Tinh chat

5.1. Dinh tinh
Do tan

Diém nong chdy
Céac phenol

5.2. DB tinh khiét

t-Butyl-p-benzoquinon

2,5-Dibutyl-hydroquinon

Hydroquinon
Toluen

Chi

5.3. Ham
C10H1402

tert-BUTYLHYDROQUINON

Tertiary butylhydroquinone; TBHQ

INS 319

ADI = 0 - 0,7 mg/kg thé trong

Mono-tert-butylhydroquinon; t-butylhydroquinon; 2-(1,1-

dimethylethyl)-1,4-benzendiol

1948-33-0
C10H1402
OH  CH,
e,

|
CH;

CH
166,22

Tinh thé mau trdng cé mui dac trwng nhe.

Chét chéng oxy hoa

Thuc té khéng tan trong nwérc, tan trong ehanol.

Khoéng thap hon 126,5°C.

Dat yéu cau (mé ta trong phan phwong phap thir).

Khéng dugc qua 0,2%.

Khéng dugc qua 0,2%.

Khéng dugc qua 0,1%.

Khéng dugc qua 25 mg/kg.
Khéng dugc qua 2 mg/kg.

lwong Khong thdp hon 99,0% C10H1402.

24



6. Phwong phap tho
6.1. BDinh tinh

Céc phenol

6.2. Do tinh khiét

t-Butyl-p-benzoquinon

Hydroquinon va 2,5-
dibutyl-hydroquinon

QCVN 4-6 : 2010/BYT

Hoa tan 5 mg mau th trong 10 ml methanol, thém 10,5 ml
dung dich dimethylamin (1/4). Hon hgp c6 mau dé dén hong.

Thiét bi:

Sk dung may quang phd hong ngoai hai chum tia. Cuvet co
ctra s6 CaF2 v&i chiéu day I&p mau 16ng 1a 0,4 mm.

Thubc thtr va cac dung dich:

Chuén bj dung dich chuén: Can chinh xac 10 mg mono -tert-
butyl-p-benzoquinon chuan tham chiéu USP va chuyén vao
trong binh dinh mtc 10 ml, hoa tan trong cloroform, pha
loéang va dinh murc dén 10 ml bang dung moi trén roi trén
déu.

Chuén bi mau tht»: Can chinh xac 1 g mau da duwoc nghién
thanh bdt min trong may nghién cao téc rdéi cho vao binh
dinh méc 10 ml, hoa tan trong cloroform, pha lodng dén du
10 ml bang dung méi trén réi trén déu. Loc dung dich qua
mang loc Millipore (UHWPO 1300) hoac twong dwong truwéc
khi tién hanh the.

Tién hanh:

Cho cloroform vao cuvet so sanh va cho dung dich chuan
vao cuvet do mau thr. Pat 1an lwot cac cuvet nay vao vij tri
do cta may. Ghi lai phé héng ngoai ttr s séng 1600 dén
1775cmL, Trén phd, vé duwdng nén tr 1612 dén 1750cm va
xac dinh do hap thu (d3 trir nén) As cta dung dich chuan tai
s6 séng 1659cm™, xac dinh d6 hap thu Au cla dung dich
mau tai sé6 séng 1659cm.

Tinh két qua: Tinh ham lwong (%) clia t-butyl-p-benzoquinon
trong mau thir theo cong thirc:

(%) = 100 x Au/As x Ws/ Wu

Trong dé:

Ws:,khéi lwong chinh xac cia mono tert-butyl-p benzoquinon
chuan (mg).

Wou: khéi lwong chinh xac ctia mau thir (mg)

Thiét bi:

May sac ky khi thich hgp ghép ndi voi detertor dan nhiét
(loai 810 F, M hoac twong duong) gom cot thép khdng gi co
kich thudc 0,61 m (2ft) x 6,35 mm (dwong kinh ngoai). Chat
nhoi ¢t gom 20% silicon SE-30 va 80% la diatoport S (60/80
mesh) hoac cac vat liéu twong dwong.

Diéu kién van hanh:

Céc thong s6 van hanh co6 thé bién dbi tuy thugc vao tirng
thiét bi. Tuy nhién c6 thé st dung cac diéu kién sau dé thu
dwoc sac ky do phu hop:
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Nhiét do cét: lap chwong trinh tlr 100 °C dén 270 °C, v&i tbe
doé gia nhiét 15 °C/1 phat
Nhiét d6 buébng bom mau: 300 °C
Khi mang: He, téc d6 dong la 100 ml/phit
Dong cau do: 140 mA

D6 nhay: 1x dbi véi tich phan ké (Infotronics CRS-100), 2x
cho may ghi

Thudc thtr va cac dung dich:

Dung dich géc: can chinh xac 50 mg hydroquinon (HQ), 50
mg 2,5-di-t-butylhydroquinon (DTBHQ) va 50 mg methyl
benzoat (chat ndi chuan) réi chuyén vao 3 binh dinh mirc 50
ml riéng biét, pha loéng dén da 50 ml bang pyridin va trén
déu.

Day dung dich chuan: Lay 0,5 ml; 1 ml; 2 ml va 3 ml dung
dich goc HQ vao 4 binh dinh muc 10 ml riéng bi§t, cho thérp
2 ml dung dich methyl benzoat (chat ndi chuan) vao moi
binh, pha loang cho dd 10 ml bang pyridin roi trén deu.
Twong tw, pha 4 dung dich chuan DTBHQ. Chuan bi dan
xuat trimethylsilyl cho méi dung dich nhw sau: lay 9 giot dung
dich chudn vao syring khi 2 ml, thém 250 pL N,O-
bistrimethylsilylacetamid, dun néng & 80°C trong 10 phut.
Chay séc ky hai 1an, mdi lan 10 ul cia méi dung dich chuan
va vé do thj bieu thj twong quan gitka ty 1€ nong do cua HQ
trén nong do chat ndi chuan (truc X) voi ty Ié dap ¢ng cua
HQ trén dap ¢ng cua chat ndi chuan (truc Y). Twong tw, vé
do thi bieu thi twong quan gitba DTBHQ va chat ndi chuan.
Tién hanh th:

Can khoang 1 g (chinh xac dén mg) mau roi chuyén vao
binh dinh mirc 10 ml, cho thém 2 ml dung Sjjch noi chuén goc
methyl benzoat, pha loéng t¢i du 10 ml bang pyridin roi tron
deu. Chuan bi dan xuat trimethylsilyl giong nhw trong phan
chuan bi day dung dich chuan & trén. Sau do6 chay sac ky hai
lan, bom 10 uL. méi lan dé ghi sac ky do. Thoi gian lvu gan
dung cua cac pic: methyl benzoat: 2,5 phut; dan xuat TMS
cta HQ: 5,5 phut; dan xuat TMS cua TBHQ: 7,3 phut; dan
xuat TMS cua DTBHQ: 8,4 phut.

Tinh két qua:

Xac dinh dién tich pic (dap (ng). Tinh ty s6 dap tng cla HQ
va DTBHQ so v&i chét ndi chuén.

Tw duong chuan,’xac dinh ty 1& néng dé ctia HQ va DTBHQ
trén chat ndi chuan va tinh % cda HQ va % DTBHQ trong
mau theo cong thirc:

A=Y x1x10/S

Trong do: A 1a ham lvong (%) HQ hoac DTBHQ trong mau.
Y la ty 1& ndng dé (truc X trén dwong chuén).

| 1a % (kl/tt) ctia chat ndi chuén trong dung dich mau thir

S la khéi lwong ctia mau thir ().
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6.3. Dinh lwvong
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Thiét bi:
May sac ky khi ghép ndi voi detector ion hoa ngon Itra (loai
F, M 810 hoac twong dwong) gom cét thép khéng gi co kich
thwée 3,66 m x 3,18 mm (dwong kinh ngoai). Pha tinh la
10% (theo khoi lwong) sillicon SE-30 va 90% diatoport S
(60/80 mesh) hoac céc vat liéu twong duwong.
Diéu kién van hanh
Céc thong s6 van hanh c6 thé bién doi tuy thudc vao tirng
thiét bi.,Tuy nhién c6 thé sir dung cac dieu kién sau dé thu
dwoc sac ky do phu hop:
Nhiét d6 cot: chwong trinh nhiét tlr 70 °C dén 280 °C véi téc
do gia nhiét 1a 15 °C /phut va gilr yén.
Nhiét d6 budng bom mau: 275 °C
Nhiét d6 cell: 300 °C
Pat Hz va O2 (hoac khong khi) : 1,4 atm (20 Psi) cho méi khi
Thubc thir va cac dung dich:
Dung dich chudn: Chuan bj dung dich toluen trong octanol
chra khoang 50 pg/ ml. Tinh néng d6 thwe (Cr) (%, ki/tt)
Dung dich mau: Can chinh xac 2 g mau rdi chuyén vao trong
binh dinh mrc 10 ml, hoa tan trong octanol, pha loang cho
da 10 ml bang dung méi trén va tron deu. Tinh ndng d6 thwc
cua dung dich (Cs) (%, kl/tt)
Tién hanh:
Bom 5 pul dung dich chuan vao trong may sac ky va do chiéu
cao pic toluen (Hr) trén sac do. Thoi gian lwu cla toluen la
3,3 phat. Nhirng pic khac la khéng can quan tdm dén trong
phép phan tich nay.
Twong tw, bom 5 pl dung dich mau va 5 pl mau trang
octanol vao may sac ky roi do chiéu cao pic cua toluen (Hs)
Tinh két qua:
Ham lwong toluen trong mau thlr (mg/kg) dwoc tinh theo
cbng thirc sau
Hs/Hr x Cr/Cs x 106

- Th&r theo JECFA monograph 1 - Vol. 4.

- X&c dinh bang ky thuat h4p thu nguyén t& thich hop cho
ham lwong quy dinh. Lwa chon c& mau thr va phwong phap
chuén bi mau dwa trén nguyén tac cia phwong phap moé ta
trong JECFA monograph 1 - Vol. 4 - phan cac phwong phap
phan tich cong cu).

Can chinh xac 170 mg mau da nghién thanh bét min, chuyén
vao binh nén miéng rong 250 ml, hoa tan trong 10 ml
ethanol. Cho thém 150 ml nwéc cét, 1 ml H2SOs 1 N va 4
giot chi thi diphenylamin (3 mg Natri p-diphenylamin sulfonat
trong 1 ml H2SO4 0,1 N). Chuan dé bang ceri sulfat 0,1N t&i
khi mau dung dich chuyén tlr mau vang sang tim dd. Ghi lai
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thé tich (ml) cta ceri sulfat 0,1 N (V) d& dung.

Tinh ham lwgng (%) cia CioH1402 trong mau, khong hiéu
chinh d6i v&i hydroquinon (HQ) va 2,5 di-tert-butylhydro-
quinon (DTBHQ) theo cdng thirc sau:

(V-0,1ml) x N x 8311/W

Trong do:

0,1 ml : thé tich cla ceri sulfat tiéu hao do cac san pham oxy
hoa so cap cua tert - butylhydroquinon cé trong mau.

N : néng dé thwec cta dung dich ceri sulfat

W : khéi lwong ctia mau (g).

Ghi lai % chuwa hiéu chinh t~|'nh dwoc nhw trén 1a A. Néu HQ
va DTBHQ c6 mat trong mau, chung ciing tham gia vao qua
trinh chuan d6.

Tinh ham lwgng duwgc hiéu chinh (%) cta CioH1402 trong
mau theo coéng thirc sau:

A - (%HQ x 1,51) - (%DTBHQ x 0,75)

S dung gia tri % HQ va %DTBHQ da xac dinh duoc bang
phuwong phap sac ky khi & trén.
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Phu luc 11

YEU CAU KY THUAT VA PHUONG PHAP THU BPOI V&I BUTYLHYDROXYANISOL

1. Tén khac, chi s6

2. Pinh nghia

Tén héa hoc

M& sé C.A.S.
Cébng thire hoa hoc

Céng thire cau tao

Khéi luong 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
Tro sulfat

Chi

Tap chét phenol

5.3. Ham lwong

C11H1602

6. Phwong phap thoy

6.1. Dinh tinh

Butylated hydroxyanisole; BHA
INS 320
ADI = 0 - 0,5 mg/kg thé trong

3-Tert-butyl-4-hydroxyanisol; hdn hop clha 3- va 2-tert-butyl-
4-hydroxyanisol

25013-16-5
C11H1602

OH OH

CCHzk
C(CHzx

UCI—I3 DCH3
DPong phan vi tri 3 Pong phan vi tri 2
180,25

Chét ran dang sap hoac tinh thé mau trdng hodc vang nhat,
c6 mui dac trwng nhe.

Chét chdéng oxy hoa

Khéng tan trong nwéc, dé tan trong propan-1,2-diol va
ethanol.

Pat yéu cau (mé ta trong phan phwong phap th).

Khéng dugc quéa 0,05%.
Khéng duwgc qua 2 mg/kg.
Khéng dugc qua 0,5%.

Khéng thap hon 98,5% Ci11H1602 va khdng thap hon 85% 3-
tert-butyl-4-hydroxyanisol.
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Phan trng mau

6.2. Do tinh khiét

Tro sulfat

Chi

Tap chét phenol

6.3. Binh lvong
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Lay 5 ml dung dich mau th&r 1/10.000 trong ethanol 72%,
thém 2 ml dung dich natri borat (TS) va 1 ml dung dich 2,6-
dicloroquinonclorimid 1/10.000 trong ethanol tuyét dbi, lac
déu. xuat hién mau xanh lam.

- Thr theo JECFA monograph 1 - Vol. 4, Phwong phap |.
- Can 5 g mau.

- Th&r theo JECFA monograph 1 - Vol. 4.

- Xac dinh bang ky thuat hap thu nguyén t& thich hop cho
ham lwong quy dinh. Lwa chon c& mau thér va phwong phap
chuén bi mau dwa trén nguyén tac cia phwong phap moé ta
trong JECFA monograph 1 - Vol. 4 - phan cac phuwong phap
phéan tich cong cu.

- Xac dinh bang sac ky 1&p méng: dung ban méng silicagel
G.

Dung dich 1: Hoa tan 0,25 g mau thi trong 10 ml ether

Dung dich 2: Pha loang 1 ml dung dich 1 t&i 10 ml bang
ether va tiep theo pha loang 1 ml dung dich nay téi 20 ml
bang ether. St dung dung dich pha lodng cudi cung la dung
dich 2.

- Tién hanh

Lefm lwot chdm 2 pL dung dich 1 va dung dich 2 trén cac ban
sac ky riéng biét. Dat ban mong vao trong binh sac ky da
b&o hoa dung moi cloroform. D€ dung moi khai trien cach
vach xuat phat 15 cm. Lay ban méng ra khoi binh sac ky,
phun Ién ban méng hon hop gom dung dich sat (lll) clorid
2% va kali fericyanid 1% ma&i pha. Trén ban mong xuat hién
cac vet mau xanh, cac vét nay sé hién rd hon bang cach
phun acid hydrocloric 2 N 1én ban méng.

Bat ky vét mau xanh nao xuat hién trén Sac ky do cda dung
dich 1 (ngoai vét chinh va vét co Rt = 0,35) khong dwoc dam
hon so v&i vét chinh xuat hién trong sac ky do cta dung dich
2.

Phwong phap sac ky khi

Dung dich ni chuan (c6 thé tuy chon Diphenylamin hoac 4-
tert-butylphenol). Can chinh xac 500 mg chat ndi chuan hoa
tan va dinh mirc t&i 250 ml bang aceton.

Dung dich chuan:

Can chinh xac 90 mg 3-butyl hydroxyanisol va 10 mg 2-butyl
hydroxyanisol, hoa tan va dinh m&c dén 100 ml trong dung
dich néi chuan.

Tién hanh:

Can chinh xac 10 mg mau thi, hoa tan va dinh mdrc dén 50
ml béng dung’dich ndi chuan. Bom nhiéu lan dung dich ng‘;ly
vao thiét bi sac ky khi v&i detetor ion hoa ngon Ikra. Diéu
kién lam viéc nhuw sau:
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A: Diéu kién dé chat ndi chuan rira giai ra sau 3-tert-butyl-4-

hydroxyanisol:

Cot: Cot thuy tinh kich thwdc 1,5 m x 2 mm

Chét nhoi: 10% XE-60 c& hat 100 — 200 mesh

Nhiét d6 cot: 155 °C

Nhiét dé detector: 250 °C

Nhiét d6 buébng bom mau: 250 °C

Khi mang: Nite, téc d6 dong 30 ml/phut

B: Diéu kién dé chéat ndi chuan rra giadi ra truéc 3-ter-butyl-

4-hydroxyanisol:

Cot: Cot thuy tinh kich thwdc 2 m x 3 mm

Chéat nhoi: 5% Versamit-900 c& hat 80/100 mesh cromosorb

W-AW- DMCS

Nhiét d6 cot: 170 °C

Nhiét do6 buéng bom: 225 °C

Nhiét dé detector: 250 °C

Khi mang: Nite', tbc d6 dong 30 ml/phit.

Dyng duong chuan biéu thj twong quan gitka chiéu cao pic

2- va 3-butyl hydroxyanisol v&i nong dé chuan.

Bom dung dich mau. Dwa vao duong chuén xac dinh noéng

dd 2- va 3- butyl hydroxy anisol. Tong ham lwgng dong phan

2- va 3- chinh la ham lwgng cia mau thi.

C6 thé sir dung phwong phap sac ky khi khac nhw sau:

Chuan bi mau th: can chinh xac khoang 100 mg mau hoa

tan va pha lodng t&i 10 ml véi dung dich chuan néi.

Hé thong sac ky: Hé thong sac ky khi c6 cot bang thép

khong gi kich thwdc 1,8 m x 2 mm, dwoc nhoi chat mang

tam 10% pha tinh Iéng, cét dwgc luyén trong ché do dang

nhiét & nhiét dé trong khoang 175 dén 185 °C; ghép noi voi

detector ion hoa ngon Ira, khi mang st dung la heli. Bom

dung digh chuan véo' méy,, dO‘ sO lwgng dé qU’ng duc‘)’ng

chuan dé dam bao chac chan rang do léch chuan twong doi

khong vuwot qua 2% voi dong phan  3-tert-butyl-4-

hydroxyanisol va khong vuot qua 6% voi dong phan 2-tert-

butyl-4-hydroxyanisol, ghi lai pic. H& sO phan giai gitra cac

dong phan khéng dwoc thap hon 1,3 va hé s6 doang pic

khéng dwoc vuot qua 2.

Pha tinh I6ng: 25% 2-cyanoethyl va 75% methyl-polysiloxan

Chat mang: dat silic dung cho séc ky dwgc nung chay bang

cach tron hon hop diatomit voi Na2COs nung chay va nung &

900 °C. bat silic dwoc rita bang acid, sau dé dworc rira bang

nwoc cho dén khi trung tinh nhung khéng dwoc rita bang

kiem. Bat silic dwoc silan héa bang cach xt ly voi tac nhan

nhw dimethyldiclorosil dé che pha cho bé mat nhém silanol.

Tién hanh:

Bom lan lwot (khoang 5 pl) dung dich chuédn va dung dich
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chun bi thir vao may sac ky khi, ghi lai séc ky do. Do dién
tich pic cia méi déng phan va chuan néi trong méi sac do.
Tinh két qua:

Khdi lwong (mg) cla méi déng phan trong mau thir dwoc
tinh theo cong thirc: 10 x Cs (Ru/Rs)

Trong doé

Cs: ndng dd ctia ddng phan trong dung dich chuan (mg),

Rs: ty s6 dién tich pic clia m&i dong phan so v&i chat noi
chuan trén cung sac ky do chuan.

Ru : ty s6 dién tich ciia méi dong phan so véi chat ndi chuan
trén cung sac ky do mau thir.

Tinh khoi lvong (mg) clia Ci1H1602 trong mAu thir bang cach
lay tong khoi lwgng cliia 2 dong phan.
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Phu luc 12

YEU CAU KY THUAT VA PHUWONG PHAP THU POI V&I BUTYLHYDROTOLUEN

1. Tén khac, chi s6

2. Pinh nghia

Tén hoéa hoc

M& sé C.A.S.
Cébng thtre hoa hoc

Céng thirc céu tao

Khéi luong phan tor

3. Cam quan

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

Do tan

Khoang néng chay
Quang phé

Phan teng mau
5.2. D0 tinh khiét
Nhiét do déng dac
Tro sulfat

Chi

Tap chét phenol

BHT
INS 321
ADI = 0 - 0,3 mg/kg thé trong

2,6-Ditertiary-butyl-p-cresol; 4-methyl-2,6-ditertiary-butyl-
phenol

128-37-0

C15H240
OH

(H;CkC GCHs)%
OCH,

220,36

Chéat ran dang vay hoéc tinh thé mau trdng, khéng mui hoac
c6 mui thom nhe dac trwng.

Chét chéng oxy hda

Khéng tan trong nwéc va propan-1,2-diol, dé tan trong
ethanol.

69° - 72°C
Pat yéu cau (mé ta trong phan phwong phap th).

Dat yéu cau (mé ta trong phan phwong phap th).

Khéng duoc thdp hon 69,2 °C.
Khéng duwgc qua 0,005%.
Khéng duwgc qua 2 mg/kg.

Khéng dugc qua 0,5%.
Xem hwéng dan trong phan phwong phap thir

5.3. Ham lwong CisHz2:0  Khdng thap hon 99,0%.
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6. Phwong phap tho
6.1. Dinh tinh

Quang phé

Phan teng mau

6.2. DO tinh khiét

Tro sulfat

Chi

Tap chét phenol

6.3. Binh lvong
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Do dd6 hép thu cia I&p day 2 cm dung dich mau thi
1/100.000 trong ethanol da loai nwéc trong vung bwéc séng
tr 230 nm dén 320 nm, chi cho duy nhéat 1 cwc dai hap thu
tai 278 nm.

L4y 10 ml dung dich m3u tht 1/100.000 trong methanol,
thém 10 ml nwéc cat, 2 ml dung dich NaNO2 (3/1000) va 5
ml dung dich dianisidin dihydroclorid (Can 200 mg 3,3-
dimethoxy-benzidin dihydroclorid hoa tan trong hén hop gébm
40 ml dung dich methanol va 60 ml acid hydrocloric 1N).
Trong 3 phit dung dich sé& xuét hién mau dé cam. Thém 5 ml
cloroform va lac déu. Lép cloroform xuét hién mau tim hoac
dé hoi tia, mau nay bj phai dan khi dwa ra anh sang.

- Thtr theo JECFA monograph 1 - Vol. 4, Phuong phap |.
- Can 20 g mau.

- Thir theo JECFA monograph 1 - Vol. 4.

- Xac dinh bang ky thuat hap thu nguyén tl thich hop cho
ham lwong quy dinh. Lwa chon c& mau th&r va phwong phap
chuan bi mau dwa trén nguyén tac cla phwong phap mé ta
trong JECFA monograph 1 - Vol. 4 - phan cac phuwong phap
phan tich cong cu.

Xac dinh bang sac ky I&p méng: dung ban méng silicagel G.
Dung dich 1: Hoa tan 0,25 g mau tht trong 10 ml ether

Dung dich 2: Pha loang 1 ml dung dich 1 t&i 10 ml bang
ether va tiep theo pha loang 1 ml dung dich nay téi 20 ml
bang ether. S dung dung dich pha lodng cudi cung la dung
dich 2.

Tién hanh

L:fan lwo't chdm 2 pL dung dich 1 va dung dich 2 trén cac ban
sac ky riéng biét. Dat ban mong vao trong binh sac ky da
b&o hoa dung moi cloroform. Bé dung moi khai trién cach
vach xuat phat 15 cm. Lay ban mong ra khoi binh sac ky,
phun Ién ban méng hom hgp gom dung dich sat (lll) clorid
2% va kali fericyanid 1% ma&i pha. Trén ban mdng xuat hién
cac vét mau xanh, cic vét nay sé hién rd hon bang céach
phun acid hydrocloric 2 N |én ban méng.

Bat ky vét mau xanh xuat hién trén Sac ky do clia dung dich
1 (ngoai vét chinh va vét) khdng dwoc dam hon so voi vét
chinh xuat hién trong sac ky do cta dung dich 2.

Phwong phap sac ky khi (JECFA monograph 1 - Vol. 4)

Dung dich néi chuan: (chat ndi chuan tuy chon diphenylamin
hoac 4-tert-butylphenol). Can chinh xac 500 mg, hoa tan
trong aceton va dung aceton dinh mc dén da 250 ml.
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Dung dich chuan: Can chinh xac 100 mg butyl hydroxytoluen
hoa tan trong aceton va dung aceton dinh mdc dén da 50 ml.
Tién hanh:

Can chinh xac 10 mg,méu thir, hoa tan vao dung dich ndi
chuan va dinh mrc dén da 50 ml. Bom dung dich nay vao
may sac ky khi vé&i dieu kién sau:

C6t thuy tinh kich thwéc 1,5 m x 3 mm nhdéi 10% XE-60 trén
100 - 2000 mesh, hoac twong dwong;

Nhiét do ctia budng bom mau va cda detector twong rng la
225 °C va 250 °C. Nhiét do cot la 155 °C.

Khi mang 1a nito’ v&i tdc dd 30 ml/phut

Detector ion hoa ngon Itra (FID)

Dwng d6 thi chuin biéu dién ty sé chiéu cao pic bytyl
hydroxytoluen/chleu cao plc ndi chuan tai cac ndng do xac

dinh khac nhau. Nong‘do cta butyl hydroxytoluen dwoc xac
dinh bang ndi suy ttr do thi chuan.
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Phu luc 12

YEU CAU KY THUAT VA PHUONG PHAP THU

1. Tén khac, chi s6

2. Pinh nghia

Tén hdéa hoc

Chi sb C.A.S.
Cbng thirc phén to

Céng thirc céu tao

Khéi luong phéan tor
3. M6 ta

4. Chlrc nang
5. Tinh chat

5.1. Dinh tinh

Do tan

Piém déng dac

Chi sb xa phong héa
5.2. Do tinh khiét
Acid

Chi

5.3. Ham lwgng
C30Hs5804S

DPOI VO'I DILAURRYL THIODIPROPIONAT

Dilauryl thiodipropionate
INS 389
ADI = 0 - 3 mg/kg thé trong

Ester cla acid thiodipropionic va lauryl alcohol thwc pham

Didodecyl 3,3'-thiodipropionic; Ester Dilauryl cua acid B,B'-
thiodipropionic

123-28-4

C30Hs5804S

CH,— CHy— COO(CH ) (CHs
]

':I:Hz— CH,— COX(CHZ)n CH,
514,86

Tinh thé dang vay mau trdng, c6 mui dac trung gidng
ester ngot.

Chét chéng oxy hoa.

Khéng tan trong nwéec, tan trong ethanol va ete.
Khong thap hon 40°.
205 - 215.

Khéng dugc qua 0,2% (tinh theo acid thiodipropionic).
Khéng duwgc qua 2 mg/kg.
Khoéng thap hon 99,0%.

6. Phwong phap thor

6.1. Do tinh khiét
Tinh acid

Thém 5 giot dung dich phenolphtalein (TS) va 50 ml hdn
hop gdbm 1 phan methanol va 3 phan benzen, trung hoa
hén hop bang dung dich kali hydroxyd trong ethanol. Can
2 g (chinh xac dén mg) mau thr, cho vao hén hop da
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6.2. Binh lvong
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chuén bi & trén, khudy déu cho tan hoan toan va chuan
doé v&i dung dich kali hydroxyd trong ethanol 0,1 N.

M6i ml dung dich kali hydroxyd trong ethanol 0,1 N twong
dwong véi 8,91 mg CsH10SOa.

- Th&r theo monograph 1 - Vol .4.

- Xac dinh bang ky thuat hap thu nguyén ttr thich hop cho
ham lweng quy dinh. Lwa chon c& mau thlr va phwong
phap chuan bi mau dwa trén nguyén téc cia phuwong
phap md ta trong JECFA monograph 1 - Vol.4 phan céac
phwong phap phan tich cong cu).

Can 700 mg (chinh xac dén mg) mau thir, cho va binh
non 250 ml, thém 100 ml acid acetic va 50 ml ethanol,
dun néng nhe hén hop dén khi mau thkr tan hoan toan.
Thém 3 ml acid hydrocloric va 4 giot dung dich p-
ethoxychrysoidin (TS) va chuan d® ngay véi dung dich
bromid-bromat 0,1 N (TS). Khi gan dén diém twong
dwong (dung dich c6 mau héng) thém tiép 4 giot chi thj va
tiép tuc chuin d6 cham (trng giot), dén khi dung dich
chuyén t» mau dé sang mau vang nhat. Tién hanh lam
mau trdng song song va hiéu chinh két qua néu can.

M6i ml dung dich bromid-bromat 0,1 N (TS) twong dwong
v&i 25,74 mg C3oHs8SO4. Tinh ham lwgng % va trie di
ham lwong acid dithiopropionic (két qua phan th&r acid)
thu dwoc két qua ham lwong CaoHssSOa.
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