Du thio ngay
19/4/2018

QUY CHUAN KY THUAT QUOC GIA
POI VOl CHAT BUQOC SU’ DUNG DE BO SUNG VITAMIN A
VAO THU'C PHAM

National technical regulation
on substances may be added for vitamine A fortification in foods

l. QUY DBINH CHUNG
1. Pham vi diéu chinh

Quy chuén ky thuat qudc gia nay (sau day goi tat la Quy chuén) quy dinh yéu
cau ky thuat déi véi chat va quan ly dwoc sir dung dé bd sung vitamin A vao thuc
pham.

2. Do6i twong ap dung

Quy chuén nay ap dung dbi voi:

2.1.T6 chirc, ca nhan san xuét, kinh doanh, nhap khau, cac chat dwoc st dung
dé bd sung vitamin A (bao gébm Retinol, Retinyl palmitate, Retinyl acetate va B-
Caroten) vao thuc phadm (sau day goi tat 1a td chirc, ca nhan).

2.2. Co quan quan ly nha nwéc co lién quan.

3. Giai thich ttr ngir va chir viét tat:

3.1. M4 s6 C.A.S (Chemical Abstracts Service): Ma sé dang ky hoa chat cua
Hiép hoi Héa chat Hoa Ky.

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

3.3. IU (International Units): 1a mét don vi do lwdng dwoc dung dé thé hién hoat
Iwc cua vitamin A. 1 IU cla Vitamin A twong dwong la 0,3 ug retinol va twong dwong
v&i hoat Iwc cac retinol ester khac nhw sau: 1 IU cda Vitamin A twong duong la

0,344 ug retinol acetat; 0,550 pg retinol palmitat; 0,6 ug beta- caroten.

Il. YEU CAU KY THUAT VA PHUONG PHAP THU
1. Yéu cau ky thuat déi véi chat dwoc str dung dé bd sung vitamin A vao thuc
pham dwoc quy dinh tai cac phu luc ban hanh kém theo Quy chuan nay nhw sau:
Phu luc 1: Y&u cau ky thuat va phwong phap thir déi véi Retinol
Phu luc 2: Y&u cau ky thuat va phwong phap thir déi véi Retinyl acetat
Phu luc 3: Y&u cau ky thuat va phuwong phap thir déi véi Retinol palmitat

Phu luc 4: Y&u cau ky thuat va phwong phap thir déi véi B-caroten
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2. Phwong phap thir déi véi chat dwoc sir dung dé bd sung vitamin A vao thuc

phdm dwoc quy dinh tai Phu luc 1, Phu luc 2, Phu luc 3, Phu luc 4 cGia Quy chuén
nay hoac co thé thir theo cac phwong phap twong dwong khac.

lll. YEU CAU QUAN LY

1. Céc chét duwoc sir dung dé bd sung vitamin A vao thwc phdm phai dam bao
cac yéu cau theo quy dinh tai Quy chuan nay.

2. Viéc kiém tra cac chat duwoc sir dung dé bd sung vitamin A vao thuwc pham
dwoc thue hién theo quy dinh cia phap luat hién hanh.

IV. TRACH NHIEM CUA TO CHUC, CA NHAN

T chirc, ca nhan san xuét, kinh doanh, nhap khau phai tw chju trach nhiém vé
san phadm va dadm bdo sdn pham phu hop v&i yéu ciu theo quy dinh tai Quy
chuén nay va cac quy dinh cé lién quan.

V. TO CHUC THUC HIEN

1. Giao Cuc An toan thwc phdm cha tri, phdi hop vé&i cac co quan chirc nang cé
lién quan hwéng dan trién khai va té chire viéc thwe hién Quy chudn nay.

2. Can cl vao yéu cau quan ly, Cuc An toan thwc phdm co trach nhiém kién
nghi Bo Y té sira dbi Quy chun nay.

3. Trwong hop hwéng dan clha québc té vé phuwong phap ther va cac quy dinh
cla phap luat vién dan trong Quy chuan nay dwoc stva déi hoac thay thé thi &p dung
theo van ban mai.
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PHU LUC 1

YEU CAU KY THUAT VA PHWONG PHAP THU BOI VO RETINOL

1. Pinh nghia

Tén hoa hoc

Cbng thire phan to

M5 sé C.A.S
Cong thtre héa hoc
Khéi lrong phén tor

2. Cam quan

3. Chirc nang

4. Yéu cau ky thuat
4.1. Binh tinh

bo tan

Phan tring mau véi
Antimony Il

Sé&c ky I6p méng
Ti 1é hép thu

4.2 Ham lwvong

5. Phwong phap thor
5.1. Binh tinh

(2E,4E,6E,8E)-3,7-Dimethyl-9-(2,6,6-trimethylcyclohex-1-
enyl)nona-2,4,6,8-tetraen-1-ol

H,C. CH, CH, CH,
A G G N OH
CH,
68-26-8
C20H300
286,4516

C6 thé & dang 16ng hodc ran; c6 thé chra ta dwoc, chat
khang sinh, chat khuéch tan va chét chdng oxy héa.

B6 sung Vitamin A vao thuc phdm.

C6 thé hoa tan trong dau an, Clorofom, Dietyl Ete.

Xuét hién mau xanh khéng bén.

Vét mau xanh xuat hién, gia tri R¢ xap xi 0,1.

- Ddi v&i quy trinh 1: Ti 1€ [Aszs] d& hiéu chinh/Aszs quan sat
dwoc khéng it hon 0,85.

- Péi v6i quy trinh 2: cuwc dai hdp thu trong khodng 325-
327nm. Ti 1& hdp thu nhw sau: [ 500/ M 506 khdng nhiéu
hon 0,60;

B 550 / ] 326 khong nhiéu hon 0,54;
B 570 /] 526 khong nhidu hon 0,14,

Khéng it hon 95% lwgng don vi Vitamin hoat tinh ghi trén
nhan.



bo tan

Phan trng mau

voi Antimony 111

Sé&c ky I6p mdéng
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Kha nang tan cia mdt chat 1a chét thir hoa tan dworc trong
dung mai tao thanh mét dung dich trong, déng nhét, khéng
con nhirng phan t& cha chét tho.

Tién hanh: Cho dung méi vao chét thir & nhiét do 252 °C
trong 30 gidy, clr cach 5 phut lai Iac 30 giay.

Do tan dwoc biéu thi nhw sau:

Do tan S6 ml dung méi hoa
tan 1 g chat thi
R4t tan Dudi 1
Dé tan 1-10
Tan 10-30
Hoi tan 30-100
Khé tan 100-1 000
RAt kho tan 1 000-10 000
Thue té khéng tan | Trén 10 000

Chuan bi dung dich th&: Cha 6 pg/ml Retinol trong
Clorofom. V&i 1 ml dung dich thir, thém vao 10 ml Antimony
Triclorid TT.

Antimony triclorid TS: hoa tan 20 g Antimony triclorid trong
clorofom va dién dén vach 100 ml v&i clorofom. Loc néu
can.

Dung dich chuén: Hoa tan chét chudn Retinyl Acetate va
Retinyl Palmitate trong Metylen Chloride, mdi dung dich
twong dwong voi 0,2 mg/ml Retinol (C20H300).

Dung dich thtr dang I6ng: Hoa tan thé tich mau twong
dwong 5 mg Retinol trong Methylene Clorit thanh 10 ml
dung dich.

Dung dich thir dang rdn: Chuyén luong twong dwong véi 5
mg Retinol vao phéu tach, thém 75 ml nwéc cét, l&c manh
khoang 1 phut. Chiét véi 10 ml Methylene Clorid bang cach
l&c trong 1 phat, ly tam dé& lam trong dich chiét Methylene
Clorid.

Piéu kién séc ky I6p mdng:

- Chét hép phu: 16p Silicagel s&c ky day 0,25 mm

- Thé tich chdm: Dung dich chuén: 15pl; Dung dich thir: 10
i

- Dung méi trién khai: H8n hop clia Cyclohexan va Ete (4:1)
- Thubc thtr phun: Axit Phosphomolybdic TT.

Axit phosphomolypdic TT: hoa tan 20 g axit



Ti Ié hép thu

5.2. Binh lvgng
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phosphomolypdic trong Alcohol dé tao thanh 100 ml. Loc
dung dich va chi str dung dich loc trong.

Yéu céu vé tinh phu hop cia hé théng: Chdm mau dung
dich chuan. Sac ky d6 phai thé hién 2 vét chinh xanh 14 cay
— xanh lyc v&i cac este twong ng. Gia tri Rrsla 0,45 +0,1
dbi voi Retinyl Acetate va 0,7+0,1 dbi véi Retinyl Palmitate.

Tién hanh: Chdm mau v&i dung dich chudn va dung dich
th&r. Cho phép dung méi di chuyén khoang cach 10 cm, lay
tAm sé&c ky ra, sdy khé trong khéng khi, phun véi thubc thi
phun.

Tién hanh phép thir nay khi phép th&r dinh lwong st dung
phwong phap héa hoc.

Mau: s dung lwong Vitamin A phu hop. Tién hanh theo
phan dinh lwong Vitamin A, phwong phap héa hoc, quy
trinh 1 hoac quy trinh 2.

. Phwong phap héa hoc:

Quy trinh 1: Xac dinh Vitamin A trong cac thanh phan bb
sung va thanh phan dwoc. Qua trinh tién hanh trong diéu
kién giam téi thidu anh sang, oxy, cac chéat oxy héa khéac,
st dung dung cu thay tinh t6i mau.

Dung dich thi» Can chinh xac lwong mau twong duong
khéng nhé hon 0,15 mg Retinol nhwng khéng nhiéu hon 1
g chat béo. Néu & dang khong thé xa phong hoa hiéu qua,
thém 10ml nwédc céat, hdi luu trong bé cach thiy khoang 10
phut, nghién chéat rén con lai bdng que thdy tinh, lam dm
thém 5 phut.

Chuyén mau vao binh thay tinh borossilicat phu hop, thém
30 ml Alcohol, 3 ml dung dich KOH (9/10). Héi lwu trong
thiét bi thay tinh borossilicat khoang 30 phat. Lam ngudi
dung dich, thém 30 ml nwéc cat, chuyén vao phéu tach.

Thém 4 g bot NaSO4.10H,0, thém 150 ml Ete, lc trong 2
phut (néu tao thanh dang nhii twong; chiét thém 3 1an, mbi
lan st dung 25 ml Ete; gop dich chiét lai; rira dich chiét v&i
50 ml nwéc cat. Lap lai qua trinh rira thém 3 1an, méi 1an
véi 50 ml nwéc cat. Chuyén dich chiét Ete da riva vao binh
dinh mrc 250 ml; thém Ete t&¢i vach dinh mirc.

Lam bay hoi 25 ml dich chiét Ete thanh 5 ml, khéng dung



Bao goi va bao quan
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nhiét, s dung thiét bj c6 dong khi tro hodc may hut chan
khéng, tiép tuc 1am bay hoi t¢i 3 ml. Hoa tan phan con lai
véi lwong Isopropyl Alcohol vira di dé& tao ra néng dd
khoang 3-5 ug/ml Retinol c6 do hap thu trong dai 0,5-0,8 &
325 nm.

Diéu kién thiét bi: may UV, buéc séng phan tich & 310,
325, 334 nm. Cuvet day 1 cm, mau tréng s dung Isopropy!
Alcohol.

Tién hanh: vé&i dung dich thtr, xac dinh d6 hap thu ctia dung
dich thtr & 310, 325, 334 nm. Ham Iwgng Vitamin A dwoc
tinh theo Retinol (C2oH300) theo cbng thirc:

* Trirong hop [Aszsl/1,030< As25<[A325]/0,970 :
Két qua (mg) = 0,549xAs5/(LxC)

* Trrong hop [Az25]<As25/1,030 :
Két qua (mg) = 0,549x[As25)/(LxC)

L la chiéu day cla cuvet do; C 1a nébng d6 mau th trong
dung dich Isopropyl Alcohol (g/100ml) hoac (Ul/100 ml).

[As2s] 1a @6 hap thu hiéu chinh & 325 nm.
Aszs |a d6 hap thu quan sat dworc.
[As25] = 6,815A325 — 2,555A310 — 4,260A334

1 mg Vitamin A tinh theo Retinol twong duwong véi 3333 1U
Vitamin A. D6 tin cay : £8% & P=0,05.

Gilr & noi mat, trong bao bi kin, tranh anh sang, dé trong
khi tro.

Nhan phai ghi dang Vitamin A, ghi ré sw c6 mét cla chét
khang sinh, chat phan tan, chat chéng oxy héa, cac chét
phu gia.
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PHU LUC 2

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VO

1. Dinh nghia
Tén hoa hoc

Céng thirc cau tao

Ma s6 C.A.S
Cébng thure héa hoc
Khéi long phén tor
2. Cam quan

3. Chtrc nang

4. Yéu cau ky thuat
4.1. Binh tinh

bo tan

Phan teng tao mau
voi Antimony 111

Sé&c ky I6p mdéng

Ti 1é hép thu

4.2 Ham luvong

5. Phwong phap thor
5.1 Pinh tinh
bo tan

RETINYL ACETATE

(2E,4E,6E,8E)-3,7-Dimethyl-9-(2,6,6-trimethylcyclohex-1-
en-1-yl)nona-2,4,6,8-tetraen-1-yl Acetate

CH;  CHs CHs, CHs; o
i
NIRRT O-C-CHjs
CHs
127-47-9
C22H3202
328,50

C6 thé & dang 16ng hodc ran; co6 thé chira ta dwoc, chat
khang sinh, chat khuéch tan va chat chéng oxy héa.
B& sung Vitamin A vao thuwc phdm.

C6 thé hoa tan trong dau &n, Clorofom, Dietyl ete
Xuat hién mau xanh khéng bén.

Vét mau xanh xuét hién, gia tri Ry xap xi 1.
- Déi voi quy trinh 1: Ti I& [As2s] da hiéu chinh/ Aszs quan
sat dwoc khong it hon 0,85.

- Péi v&i quy trinh 2: Cuc dai hdp thu trong khodng 325-
327.Cactylé hép thu:

A3oo/ A326 khc“)ng nhiéu hon 0,6
A35o/ A325 khéng nhiéu hon 0,54.

As7o/ Asze khc“)ng nhiéu hon 0,14
Khéng it hon 95% lwgng don vi Vitamin hoat tinh ghi trén
nhan.

Kha nang tan clia mdt chat la chéat thir hoa tan dwoc trong
dung méi tao thanh mét dung dich trong, déng nhét, khéng
con nhirng phan t&r cha chét thor.

Tién hanh: Cho dung méi vao chét th&r & nhiét d6 25+2 °C
trong 30 gidy, c& cach 5 phut lai Iac 30 giay.

Do tan dwoc biéu thi nhw sau:
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Do tan $6 ml dung méi hoa
tan 1 g chat thw

Réat tan Duai 1

Dé tan 1-10

Tan 10-30

Hoi tan 30-100

Kho tan 100-1 000

R4t kho tan 1 000-10 000

Thuc té khdng tan | Trén 10 000
Phan trng mau Chuén bi dung dich thi: Chia 6 pg/ml Retinol trong
voi Antimony 111 Clorofom. Thém vao 1 ml dung dich th®* vao 10 ml

Antimony1 triclorite TT.

Thubc thtr Antimony triclorid TT: hoa tan 20 g Antimony
triclorid trong clorofom va dién dén vach 100 ml véi
clorofom. Loc néu can.

Séc ky I6p méng Dung dich chuan: Hoa tan chat chudn Retinyl acetate va
Retinyl palmitate trong Methylen chloride, mdi dung dich
twong dwong voi 0,2 mg/ml Retinol (C2oH300).

Dung dich thir dang I6ng: Hoa tan thé tich twong dwong 5
mg Retinol trong Methylene clorid thanh 10 ml dung dich.

Dung dich thir dang rén: Chuyén lwong twong dwong véi 5
mg Retinol vao binh tach, thém 75 ml nwéc cat, 1ac manh

khoang 1 phut, lac véi 10 ml Methylene cloride trong 1
phat, ly tam dé lam trong dich chiét Methylene Cloride.

Hé théng sé&c ky: Séc ky 1&p méng;

- Chét hap phu: Silicagel séc ky day 0,25 mm;

- Thé tich chdm: dung dich chudn 15ul; Dung dich thtr 10
Ml

- Dung méi trién khai: H6n hop cia Cyclohexan va Ete
(4:1);

- Thudc tht phun: Axit Phosphomolybdic TT.

Axit phosphomolypdic TT: hoéa tan 20 g axit
phosphomolypdic trong Alcohol dé tao thanh 100 ml. Loc
dung dich va chi str dung dich loc trong.

Yéu céu vé tinh phu hop cia hé théng: Chdm méu dung
dich chudn. Séc ky dd phai thé hién 2 vét chinh xanh 4
cay — xanh luc v&i cac este twong wng. Gia tri R¢la 0,45
+0,1 dbi v&i Retinyl Acetate va 0,7+0,1 dbi voi Retinyl



QCVN 3-7:2018/BYT
Palmitate.

Tién hanh: Chdm mau véi dung dich chuén va dung dich
thr. Cho phép dung méi di chuyén khoang cach 10 cm, lay
tAm séc ky ra, sdy kho trong khong khi, phun véi thudc thir
phun.

Ti 1é hép thu Tién hanh phép th& nay khi phép thtr dinh lwong s dung
phwong phap hda hoc.

Mau: St dung lwgng Vitamin A phu hop. Tién hanh theo
phan dinh lwong Vitamin A, phwong phap héa hoc, quy
trinh 1 va quy trinh 2.

5.2 Dinh lwong . Phwong phap héa hoc:

Quy trinh 1: Xac dinh Vitamin A trong céc thanh phan bb
sung va thanh phan dwoc. Qua trinh tién hanh trong diéu
kién giam tbi thiéu anh sang, oxy, cac chat oxy hoéa khac,
st dung dung cu thay tinh t6i mau.

Dung dich thi= Can chinh xac lwgng mau twong duong
khéng nhé hen 0,15 mg Retinol nhung khéng nhiéu hon 1
g chat béo. Néu & dang khong thé xa phong hoa hiéu qua,
thém 10ml nwéc cat, héi lwu trong bé cach thiy khodng 10
phat, nghién chat ran con lai bang que thay tinh, lam &m
thém trong 5 phut.

Chuyén mau vao binh thay tinh borossilicat phu hop, thém
30 ml Alcohol, 3 ml dung dich KOH (9/10). Héi lwu trong
thiét bi thay tinh borossilicat khoang 30 phat. Lam ngudi
dung dich, thém 30 ml nwéc cat, chuyén vao phéu tach.

Thém 4 g bot Na,S04.10H,0, 150 ml Ete, 1ac trong 2 phut
(néu tao thanh dang nhii twong; chiét thém 3 1an, méi 1an
sir dung 25 ml Ete; gop dich chiét lai; rira dich v&i 50 ml
nwéc cat. Lap lai qua trinh rira thém 3 1an, mdi lan véi 50
ml nwéc cat. Chuyén dich chiét Ete da rira vao binh dinh
murc 250 ml; thém Ete t&i vach dinh mirc.

Lam bay hoi 25 ml dich chiét Ete thanh 5 ml, khéng dung
nhiét, st dung thiét bi cé dong khi tro hodc may hat chan
khoéng, tiép tuc lam bay hoi t¢i 3 ml. Hda tan phan con lai
véi lwong Isopropyl Alcohol vira di dé tao ra ndng dd
khoang 3-5 ug/ml Retinol ¢ dé hap thu trong dai 0,5-0,8 &
325 nm.

Diéu kién thiét bj; may UV, buéc song phan tich & 310,
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325, 334 nm. Cuvet day 1 cm, mau trdng s dung
Isopropyl Alcohol.

Tién hanh: v&i dung dich thir, xac dinh dd hép thu cla
dung dich th&r & 310, 325, 334 nm. Ham lwgng Vitamin A
dwoc tinh theo Retinol (C20H300) theo cdng thirc:

* Trirong hop [Aszs]/1,030< A3zzs<[A325]/0,970 :
Két qua (mg) = 0,549Az25/LC

* Trirong hop [Asz2s]<As25/1,030 :
Két qua (mg) = 0,549[As2s)/LC

L la chiéu day cda cuvet hap thy; C la ndng d6 mau thir
trong dung dich Isopropyl Alcohol (g/100ml) hoac (Ul/100
ml).

[As2s] 1a d6 hap thu hiéu chinh & 325 nm.
Asos 1a d6 hap thu quan sat dworc.
[As2s] = 6,815A325 — 2,555A310 — 4,260A334

1 mg Vitamin A tinh theo Retinol twong dwong véi 3333 1U
Vitamin A. B4 tin cay : +8% & P=0,05

Quy trinh 2: S& dung dé xac dinh Vitamin A 1a thanh phan
bb sung va céc thanh phan dwoc & dang Retinyl ester tinh
khiét hoac diéu ché tir Retinyl ester tinh khiét cung véi ta
duoc.

Dung dich thir, Hoa tan chinh xac 25-100 mg mau trong 5
ml Pentan, pha lodng vé&i Isopropyl Alcohol dé tao ra dung
dich c6 néng d6 twong dwong 3-4,5 ug/ml Retinol.

Diéu kién thiét bi: May UV, buwéc séng phan tich & 326 nm,
Cuvet day 1 cm, st dung mau trang la Isopropyl Alcohol.

Tién hanh: do d6 hap thu cta dung dich thir.

Tinh toan ham lwgng Vitamin A (mg) tinh theo Retinol
theo cong thirc:

Két qua (mg) = (0,570 x Asze)/(L x C)
Aszs1a dd hap thu & 326 nm
L la chiéu day cuvet do (cm)

C la ndng d6 ctia dung dich thir (/100 ml)

10
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1 mg Vitamin A tinh theo Retinol (CyoH300) = 3333 Ul
Vitamin A.

Il. Phwong phap sac ky:

Phwong phap nay xac dinh Vitamin A & dang thanh phan
dwoc, thanh phan bd sung, hodc la mét thanh phan trong
thwe phdm bd sung hodc duwgc pham.

Trong subt quy trinh nay, dung dich thir va dung dich
chuén nén dé trong méi truéng khi tror va sir dung dung cu
thay tinh t6i mau.

Quy trinh_1: Quy trinh nay dung dé xac dinh Vitamin A
trong nguyén liéu tho.

Pha dong: n-Hexan

Dung dich chuén 1: Dung dich chuén Retinyl Acetate trong
n-Hexan cé ham lwgng 15 pg/ml Retinol.

Dung dich chudn 2: Dung dich chuin Retinyl Palmitate
trong n-Hexan c6 ham lvgng 15 pg/ml Retinol.

Dung dich phi hop hé théng: Tron thé tich twong duong
dung dich chuan 1 va dung dich chuan 2

Dung dich th. Can chinh xac lwong Retinyl acetate twong
dwong véi 15 mg Retinol vao binh dinh m&c 100 ml, hoa
tan va pha loang bang n-Hexan t&i vach dinh muec, trén
déu. Hat 5 ml dung dich nay vao binh dinh mirc 50 ml, pha
lodng v&i n-Hexan t&i vach dinh mc, tron déu.

Diéu kién sdc ky: HPLC; Detector;: UV 325 nm; Cot: 4,6
mm x 15 cm, 3um, C18; Téc d6 dong: 1ml/phat; Thé tich
tiém: 40 pl

Yéu cau vé tinh phu hop cta hé théng: st dung dung dich
phu hop hé théng, dung dich chuan.

Yéu cau: Do phan giai khéng it hon 10 dbi voi All-trans-
retinyl acetate va All-trans-retinyl palmitate, cia dung dich
danh gia phu hop hé théng; Do léch chuan twong dbi
khéng I&n hon 3,0% dbi véi dung dich chuén 1.

Tién hanh: Tiém mau dung dich chuan 1, dung dich thir.

Tinh % Vitamin A so v&i lwgng ghi trén nhan tinh theo
Retinol C2oH300 theo céng thurc:
Ham lwgng (mg) = (ru/rs) x Cs/Cyx 100

11
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Trong do:
r, la dap wng pic cla Retinyl acetate tr dung dich thir
twong wng.
rs la dap ng pic cta Retinyl acetate tir dung dich chuan 1.
Cs (ug/ml) la néng d6 Vitamin A tinh theo Retinol t&r dung
dich chuan 1.
Cu (ug/ml) 1& ndng dé Vitamin A, tinh theo Retinol trong
dung dich th.
Quy trinh 2: Quy trinh nay s dung xac dinh mau c6 chira
lAn Vitamin A, D, E;

Pha déng: n-Hexan va Etyl acetate (ty I€ 99,7:0,3)

Dung dich Axit Sulfuric - Methanolic 3N: Thém 9 ml axit
Sulfuric vao 80 ml Methanol trong binh dinh mirc 100 ml.
Lam ngudi, pha loang v&i Methanol t&¢i vach dinh mdrc.

Dung dich Natri Ascorbate-Pyrogallol: Chuyén 10 g Natri
Ascorbate va 5 g Pyrogallol vao binh dinh mi&c 100 ml,
thém da nwéc cat dé hoa tan. Thém 1,7 ml axit Sulfuric,
pha loang bang nwéc cat téi vach dinh mire.

Dung dich Lecitin: 5 mg/ml Lecitin trong 2,24 -
Trimetylpentan.

Dung dich chuan 1: Dung dich chudn Retinyl acetate cé
ham Ilwong twong dwong Retinol 15 pg/ml trong 2,2,4—
trimetylpentan.

Dung dich chuén 2: Dung dich chuan Retinyl palmitate cé
ham Ilwong twong dwong Retinol 15 pg/ml trong 2,2,4—
trimetylpentan.

Dung dich phu hop hé théng: Tron thé tich bang nhau
dung dich chuan 1 va dung dich chuén 2.

Dung dich thi¥: St dung lwong mau twong tng tir 0,4 -2,5
mg Retinol. Thém 0,5 g Natribicacbonat; 1,5 ml dung dich
Lecithin, va 12,5 ml 2,2,4-trimethylpentane, va tron béng
may voltex. Thém 6 ml dung dich Ascorbat-pyrogalol natri,
l&c cham dé giai phéng khi. Tiép tuc l&c cho dén khi hét
khi, va sau dé lac thém 12 phat. Thém 6 ml Dimethyl
sulfoxid, trén bang may voltex dé tao thanh dang huyén
phu, va lac trong 12 phat. Thém 6 ml dung dich Methanolic
- Axit Sunfuric 3 N, voltex dé tao thanh mét huyén phu, va
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lAc trong 12 phat. Thém 12,5 ml 2,2,4-trimethylpentane,
trén trén may voltex dé tao thanh dang huyén phu, va lac
trong 10 phat. Ly tm trong 10 phat dé pha v& nhii twong
va tach dich trong phia trén. Néu can thiét, pha loang dich
trong trén véi 2,2,4-trimethylpentane dé dat dwoc ndng dd
gan v&i néng dé dung dich chuén.

Piéu kién séc ky: HPLC, Detector UV 325 nm, Cét: 4,6 mm
x 25 cm, 5um chira L24; Téc d6 dong: 1,5 ml/phat; Thé
tich tiém: 40 pl.

Yéu cau vé tinh phu hop cta hé théng: st dung dung dich
phU hop hé théng.

Yéu cau: D6 phan giai khong it hon 8 dbéi voi All-trans-
retinyl acetate va All-trans-retinyl palmitate; D6 Iéch chuan
twong dbi khéng Ién hon 3,0%.

Tién hanh: Tiém mau dung dich chuadn 1 va dung dich
chuén 2, dung dich thi.

Tinh ham lwgng (mg) Vitamin A tinh theo Retinol C2H300
theo cong thirc:

Ham lwgng (mg) = (ru/rs) x Cs/Cy x 100
Trong do:
ry la dap rng pic cla All-trans-retinyl acetate tr dung dich
thr.
rs la dap ng pic cua Retinyl acetate tir dung dich chuan 1.

Cs (ug/ml) 1a ndéng dd tinh theo Retinol ctia chat chuén 1.
Cu (ug/ml) 1a néng @6 danh nghia cha Vitamin A, tinh theo
Retinol trong dung dich thtr.

S dung 26,5 ml 1a thé tich cudi ctiia dung dich thir dé tinh
néng d6 danh nghia.

Quy trinh 3: Quy trinh nay dung xac dinh Vitamin A trong
cac dang ran, 1dng hoa tan trong dau, nuwéc, hda tan trong
dau-nuwéc.

Pha déng: n-Hexane va Isopropyl alcohol (ty 1& 92:8)

Dung méi ly trich: n-Hexane va Methylene chloride (3:1).
Dung dich KOH: 800 mg/ml KOH trong nuéc céat.

Dung méi pha lodng: 10 mg/ml Pyrogallol trong con.

Dung dich chuén: Pha lodng chéat chudn Retinyl acetate

véi dung méi pha loang dé dat dwoc néng doé twong
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duwong 8,5 ug/ml Retinol (C2oH300). Chuyén 10,0 ml dung
dich nay vao binh tam giac 125 ml cé nut day va thém 5 ml
nwdc cat, 5 ml dung méi pha loang va 3 ml dung dich
KOH. Lép chét nép, I&c trong 15 phut trong bé cach thay &
60° + 5, va lam ngudi dén nhiét d6 phong. Thém 7 ml nwéc
cat va 25,0 ml dung méi ly trich. L&p ché&t nép, va l&c manh
trong 60 gidy. Rira thanh binh tam giac bang 60 ml nwdc
cét, va dé yén trong 10 phut cho dén khi tach 1&p. Thu hoi
|&p hiru co dé tiém mau vao sac ky. Dung dich chuan nay
chira 3,4 ug/ml Retinol.

Dung dich thi=. Cho lwong mau twong duwong véi 1,3 mg
Retinol, vao binh tam giac 125 ml c6 nut day. Thém 5 ml
nwdc cat, 15 ml dung méi pha lodng, va 3 ml dung dich
KOH. Lap chat ndp, lac trong 15 phut trong bé cach thay
duy tri & 60° + 5, va d& ngudi & nhiét d& phong. Thém 7 ml
nwéc cat va 25,0 ml dung méi ly trich. Day chat nap, va lac
manh trong 60 gidy hoac lau hon, néu can, dé ly trich hoan
toan. Rira thanh binh tam giac bang 60 ml nwéc cat, va dé
yén trong 10 phut cho dén khi tach I&p. (Khéng lac, bdi vi
c6 thé hinh hinh thanh nhi twong). Thu héi I6p hiru co, va
pha loang néu can véi dung mai ly trich, dé c6 ndng d6 3,4
pg/ml Retinol.

Hé théng sé&c ky: LC; Detector UV 335 nm; Coét: 6,2-mm x
8 cm, L3; Nhiét dd cot: 40% Téc dod dong: 4 mi/phut; Thé
tich tiém: 50 pL

Yéu cau vé tinh phu hop cua hé théng: Tién hanh sac ky
véi dung dich chuan. D6 léch chuan twong dbi khéng quéa
3,0%.

Tién hanh: Tién hanh séc ky véi dung dich chuan va dung
dich thir.

Tinh ty 1& phan trdm Vitamin A so v&i lwong vitamin A ghi
trén nhan tinh theo retinol (C2oH300):

Két qua = (1 / 1) X (Cs/ Cuy) x 100
Trong do:

rm = Téng cac dap ng pic cia Este All-trans-retinyl
Acetate va este 13-cis-retinyl acetate tir dung dich thtr.

. = Téng cac dap ng pic cia Este All-trans-retinyl
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acetate va este 13-cis-retinyl acetate t& dung dich chuén.

Cs = nbng d6 Retinol (CxH300) trong dung dich chuén
(Mg/ml)

Cu = nbng dd danh nghia cla vitamin A, tinh theo Retinol
(C20H300), trong dung dich thr (ug/ml)

Quy trinh 4: Quy trinh nay cé thé dwoc sir dung dé xac
dinh vitamin A trong dich Vitamin hoa tan trong dau-nuwéc.

Pha ddng: Methanol, Acetonitrile, va n-Hexane (46,5: 46,5:
7,0)

Dung méi pha loéng: Tetrahydrofuran va Acetonitrile (1:1)

Dung dich chuén: Dung dich chudn Retinyl acetate pha
trong dung méi pha loang c6 ham Ilwgng 0,33 mg/ml
Retinol (Con3oO)

Dung dich thir dang I6ng: Can chinh xac va chuyén luvong
mau twong dwong 3,3 mg Retinol vao phéu tach 500 ml
chra 10 ml nwéc cat va 20 ml Alcohol dehydrate. Thém
150 ml dung méi hexane, day nép, va lac trong 1 phut.
Thém tiép 150 ml dung méi hexane, day nap, lac, va dé
tach 16p. Bd I6p nwéc va loc dich chiét hexan qua Na2SO4
khan vao binh day tron 500 ml. Lam bay hoi dung dich t&i
khé bang thiét bi bay hoi cd quay trén bé cach thiy duy tri
& 65°. Ngay lap tirc bd sung 10,0 ml dung méi pha loang,
l4c dé hoa tan can va loc.

Hé théng sdc ky: LC; Detector UV 265 nm; C6t 4,6 mm x
50 cm L1 (I&p tw hai cot 4,6 mm x 25 cm); Nhiét do cot:
40° Téc d6 dong chay: 1,5 mi/phat; Thé tich tiém: 20 uL

Yéu cédu vé tinh phu hop cla hé théng: Tiém dung dich
chuén vao may séac khi. Yéu cau do léch chuén twong dbi
khong I&n hon 5,0%.

Tién hanh: Tién hanh chay sac ky véi dung dich chuan va
dung dich th.

Tinh ty 1& phan trdm vitamin A so v&i lwgng ghi trén nhan,
tinh theo Retinol (C20H300), theo céng thirc:

Két qua = (ru/ rs) x (Cs / Cy) x 100

ry la dap tng pic cua Ester All-tran-Retinyl acetate tir dung
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dich thiv.
rs la dap ng pic cia Este All-tran-retinyl acetate tr dung
dich chuan.
Cs = nbng d6 Retinol (CxH300) trong dung dich chuén
(Hg/ml)
Cu = nbng dd danh nghia cla vitamin A, tinh theo Retinol
(C20H300), trong dung dich thtr (ug/ml)
S dung gia tri 0,872 dé& chuyén dbi Retinyl acetate thanh
twong dwong Retinol.
St dung gia tri 0,546 dé& chuyén db6i Retinyl palmitate
thanh twong duwong Retinol.
6. Bao goi Gilr & noi mat, trong bao bi kin, tranh anh sang trong khi
va bao quan tro.
Nhan phai ghi dang Vitamin A, ghi rd sw ¢ mét cla chét
khang sinh, chat phan tan, chat chéng oxy hda, cac chét
phu gia.
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PHULUC 3

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VO'I RETINYL PALMITATE

1. Pinh nghia
Tén hoa hoc

Céng thirc cau tao

Ma s6 C.A.S
Cébng thure héa hoc
Khéi long phén tor
2. Cam quan

3. Chtrc nang

4. Yéu cau ky thuat
4.1. Binh tinh

bo tan

Phan teng tao mau
voi Antimony 111

Sé&c ky I6p méng

Ti 1é hép thu

4.2 Ham luvong

5. Phwong phap thor
5.1 Binh tinh

bo tan

(2E, 4E, 6E, 8E)-3,7-Dimethyl-9-(2,6,6- trimethyl-1-
cyclohexenyl)nona-2,4,6,8- tetraenyl] hexadecanoate
CHg

HsC_ CHs CHg
WO
| CHs HSC(HQC)M/J\’,}
79-81-2
C3sHs002
524,86

C6 thé & dang 16ng ho&c ran; co6 thé chra ta dwoc, chat
khang sinh, chat khuéch tan va chét chéng oxy héa.
B sung Vitamin A vao thyc pham.

C6 thé hoa tan trong dau &n, Clorofom, Dietyl ete
Xuét hién mau xanh khéng bén.

Vét mau xanh xuét hién, gia tri Ry xap xi 1.
Qui trinh 1: Ti 1€ [Aszs] da hiéu chinh/ Asps quan sat duoc
khoéng it hon 0,85.

Qui trinh 2: Cuc dai hdp thu trong khodng 325-327 nm.
Céc ty 1& hap thu:

A300/ A325 khc“)ng nhiéu hon 0,6
A350/ A326 khc“)ng nhiéu hon 0,54

A370/ A326 khc“)ng nhiéu hon 0,14
Lé&n hon 95% hoat tinh so v&i lwgng ghi trén nhan.

Kha nang tan ctia mdt chéat la chéat thir hoa tan dwoc trong
dung méi tao thanh mét dung dich trong, déng nhét, khéng
con nhirng phan t&r chia chét thor.

Tién hanh: Cho dung méi vao chét thir & nhiét d6 25+2 °C
trong 30 gidy, c& cach 5 phut lai I&c 30 giay.

D6 tan dwoc biéu thi nhw sau:

Do tan S ml dung méi hoa tan 1 g chat
th(r
R4t tan Duai 1
Dé tan 1-10
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Tan 10-30

Hoi tan 30-100

Khé tan 100-1 000

R4t kho tan 1 000-10 000

Thuyc té khong tan | Trén 10 000
Phan trng mau Chuén bi dung dich thd> Chira 6 pg/ml Retinol trong
voi Antimony 111 Clorofom. Thém vao 1 ml dung dich th®* vao 10 ml

Antimony1 TriClorite TT. Thubc thir dwgc pha theo hwdng
dan cta nha san xuat.

Antimony triclorid TS: hoa tan 20 g Antimony triclorid trong
clorofom va dién dén vach 100 ml vé&i clorofom. Loc néu
can.

Séc ky Iép méng Dung dich chuan: Hoa tan chat chuan Retinyl acetate va
Retinyl palmitate trong Methylen Chloride, méi dung dich
twong dwong véi 0,2 mg/ml Retinol (C2oH300).

Dung dich thir dang I6ng: Hoa tan thé tich twong dwong 5
mg Retinol trong Methylene Clorit thanh 10 ml dung dich.
Dung dich thir dang rén: Chuyén lwong twong dwong véi 5
mg Retinol vao binh tach, thém 75 ml nwéc cat, Iac manh
khoang 1 phut, lac véi 10 ml Methylene Cloride trong 1
phut, ly tam dé tach dich chiét Methylene Cloride.

Hé théng sé&c ky: Séc ky I&p méng;

- Chét hap phu I6p Silicagel day 0,25 mm;

- Thé tich tiém dung dich chuan: 15ul; Dung dich tha: 10
Hl;

- Dung méi trién khai: H6n hop cia Cyclohexan va Ete
(4:1);

- Thudc tht phun: Axit Phosphomolybdic TT.

Axit phosphomolypdic TT: hoéa tan 20 g axit
phosphomolypdic trong Alcohol dé tao thanh 100 ml. Loc
dung dich va chi str dung dich loc trong.

Yéu céu vé tinh phu hop cia hé théng: Chdm méu dung
dich chuén. Yéu cau la sac ky thé hién 2 vét chinh xanh I&
cay — xanh luc v&i cac este twong wng. Gia tri R la 0,45
+0,1 dbi voi Retinyl acetate va 0,7 +0,1 dbi v&i Retinyl
palmitate.

Tién hanh: ChAm mau véi dung dich chuén va dung dich
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thr. Cho phép dung méi di chuyén khoang cach 10 cm, lay
tAm séc ky ra, sdy kho trong khdng khi, phun véi thubc thiy
phun.

Ti 1é hap thu Tién hanh phép th nay khi phép thtr dinh lwong s dung
phwong phap hda hoc.

Mau: s& dung lwong Vitamin A phu hop. Tién hanh theo
phan dinh lwong Vitamin A, phwong phap héa hoc, quy
trinh 1 va quy trinh 2.

5.2 Dinh lwong I. Phwrong phap héa hoc:

Quy trinh 1: Xéac dinh Vitamin A trong céc thanh phan bb
sung va thanh phan dwoc. Qua trinh tién hanh trong diéu
kién giam tbi thiéu anh sang, oxy, cac chat oxy hoéa khac,
st dung dung cu thay tinh t6i mau.

Dung dich thdw Can chinh xac lwgng mau twong duong
khéng nhé hon 0,15 mg Retinol nhwng khéng nhiéu hon 1
g chét béo. Néu & dang khong thé xa phong hoa hiéu qua,
thém 10ml nwéc cat, héi lvu trong bé cach thiy khodng 10
phut, nghién chat ran con lai bang que thay tinh, lam &m
thém trong 5 phut.

Chuyén mau vao binh thdy tinh borossilicat phu hop, thém
30 ml Alcohol, 3 ml dung dich KOH (9/10). Héi lwu trong
thiét bi thay tinh borossilicat khoang 30 phat. Lam ngudi
dung dich, thém 30 ml nwéc cat, chuyén vao phéu tach.

Thém 4 g bét Na;SO4.10H20, thém 150 ml Ete, lAc trong 2
phat (néu tao thanh dang nhii twong; chiét thém 3 1an, méi
lan st dung 25 ml Ete; gdp dich chiét lai; rira dich v&i 50
ml nwéc cat. Lap lai qua trinh rira thém 3 1an, méi 1an véi
50 ml nwéc cat. Chuyén dich chiét Ete da rira vao binh
dinh mrc 250 ml; thém Ete t&¢i vach dinh mire.

Lam bay hoi 25 ml dich chiét Ete thanh 5 ml, khéng dung
nhiét, str dung thiét bi cé dong khi tro hodc may hat chan
khéng, tiép tuc lam bay hoi t¢i 3 ml. Hda tan phan con lai
véi lwong Isopropyl alcohol vira di dé tao ra néng do
khoang 3-5 ug/ml Retinol cé dé hap thu trong dai 0,5-0,8 &
325 nm.

Diéu kién thiét bj; may UV, buéc séng phan tich & 310,
325, 334 nm. Cuvet day 1 cm, mau trdng s dung
Isopropyl Alcohol.
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Tién hanh: Tién hanh véi dung dich thir, xac dinh dd hép
thu clia dung dich thr & 310, 325, 334 nm. Ham Ilwong
Vitamin A dwgc tinh theo Retinol (CxoH300) theo céng
thire:

* Trirong hop [Aszsl/1,030< A3zzs<[A325]/0,970 :
Két qua (mg) = 0,549A3,5/LC

* Trirong hop [Aszs]<As25/1,030 :
Két qua (mg) = 0,549[As25])/LC

L la chiéu day cla cuvet hap thu

C la ndng dd mau thr trong dung dich Isopropyl Alcohol
(g/100ml) hoac (UI/100 ml).

[As25] 1a 6 hap thu hiéu chinh & 325 nm.

Aszs 1a d6 hép thu quan séat duorc.

[Aszs] = 6,815A325 — 2,555A310 — 4,260A334

1 mg Retinol twong dwong v&i 3333 1U Vitamin A.
Do tin cay : +8% & P=0,05

Quy trinh 2: S& dung dé xac dinh Vitamin A |14 thanh phan
bd sung va cac thanh phan duoc & dang este tinh khiét
hodc dwoc pha ché tir ester retinyl tinh khiét trong ta
duoc.

Dung dich thiw. Hoa tan chinh xac 25-100 mg mau trong 5
ml Pentan, pha loang v&i Isopropyl alcohol dé tao ra dung
dich c6 néng d6 twong dwong 3-4,5 ug/ml Retinol.

Diéu kién thiét bi: May UV, buwdc séng phan tich & 326 nm,
Cuvet day 1 cm, st dung mau trang la Isopropyl Alcohol.

Tién hanh: Tién hanh v&i dung dich thé. Tinh toan ham
lwong Vitamin A (mg) tinh theo Retinol theo céng thire:

Két qua (mg) = 0,57As26/LC
Trong do6 :
Asss 12 d6 hap thu & 326 nm
L la chiéu day cuvet do (cm)
C la ndng d6 ctia dung dich thir (/100 ml)
1 mg Vitamin A tinh theo Retinol (C2oH300) twong dwong
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3333 Ul Vitamin A.

Il. Phwong phap séc ky:

Phwong phap nay xac dinh Vitamin A & dang thanh phan
duwoc, thanh phan bd sung, hodc 1a mét thanh phan trong
thwe phdm bd sung hodc dang dwoc. Trong subt quy trinh
nay, dung dich th&r va dung dich chudn nén dé trong moi
trwdng khi tro va sir dung dung cu thiy tinh t6i mau.

Quy trinh_1: Quy trinh nay dung dé xac dinh Vitamin A
trong nguyén liéu tho.

Pha dong: n-Hexan

Dung dich chuén 1: Dung dich chuan Retinyl acetate trong
n-Hexan c6é ham lwgng 15 pg/ml Retinol.

Dung dich chuén 2: Dung dich chuin Retinyl palmitate
trong n-Hexan c6 ham lwgng 15 pg/ml Retinol.

Dung dich phu hop hé théng: Tron thé tich twong duwong
dung dich chuan 1 va dung dich chuan 2

Dung dich thd: Can chinh xac lwgng Retinyl palmitate
twong duwong véi 15 mg Retinol vao binh dinh mac 100
ml, hoa tan va pha lodng bang n-Hexan t&i vach dinh murc,
trén déu. Hat 5 ml dung dich nay vao binh dinh mic 50 ml,
pha lodng v&i n-Hexan t&i vach dinh mure, tron déu.

Diéu kién sdc ky: HPLC; Detector: UV 325 nm; Cot: 4,6
mm x 15 cm, 3p cha L8; Téc do dong: 1ml/phat; Thé tich
tiém: 40 pl

Yéu cau vé tinh phu hop cta hé théng: st dung dung dich
phu hop hé théng, dung dich chuan 2. Bd phan giai khéng
it hon 10 ddi v&i All-trans-retinyl acetate va All-trans-retinyl
palmitate, cGia dung dich phu hop hé théng. D6 1éch chuan
twong déi khéng Ién hon 3,0% dbi véi dung dich chuén 2.

Tién hanh: Tiém mau dung dich chudn 2, dung dich thir
twong wng.

Tinh % Vitamin A so v&i lwgng ghi trén nhan tinh theo
Retinol C2oH300 theo céng thirc:
Ham lwgng (mg) = (ru/rs) x Cs/Cyx 100
Trong do:
r, la dap &ng pic ctia Retinyl palmitate tlr dung dich th.
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rs la dap tng pic cta Retinyl palmitate tir dung dich chuén
2.
Cs (ug/ml) 1a néng dd tinh theo Retinol cia dung dich
chuén 2.
Cu (ug/ml) 1& ndng dd Vitamin A, tinh theo Retinol trong
dung dich th.
Quy trinh 2: Quy trinh nay st dung dé xac dinh mau cé
chtra IAn Vitamin A, D, E;

Pha ddng: n-Hexan va Etyl acetate (99,7:0,3)

Dung djch Methanolic — Axit Sulfuric 3N: Thém 9 ml axit
Sulfuric vao 80 ml Methanol trong binh dinh mic 100 ml.
Lam ngudi, pha loang v&i Methanol t&¢i vach dinh mdrc.

Dung dich Natri Ascorbat-Pyrogallol: Chuyén 10 g Natri
Ascorbat va 5 g Pyrogallol vao binh dinh mac 100 ml,
thém du nudc cat dé hoa tan. Thém 1,7 ml axit Sulfuric,
pha loang bang nwéc cét téi vach dinh mire.

Dung dich Lecitin: 5 mg/ml Lecitin trong 2,24 -
Trimetylpentan

Dung dich chuén 1: Dung dich chuan Retinyl acetate cé
ham lwvong twong dwong Retinol 15 pg/ml trong 2,24 —
Trimetylpentan.

Dung dich chuén 2: Dung dich chuan Retinyl palmitate cé
ham lwong twong dwong Retinol 15 pg/ml trong 2,24 —
Trimetylpentan.

Dung dich phu hop hé théng: Tron thé tich bang nhau
dung dich chuan 1 va dung dich chuén 2,

Dung dich thir: St dung lwong mau twong (rng tor 0,4 mg-
2,5 mg Retinol. Thém 0,5 g Natribicacbonat; 1,5 ml dung
dich Lecithin, va 12,5 ml 2,2,4-trimethylpentane, va tron
bang may voltex. Thém 6 ml dung dich Natri Ascorbat-
Pyrogalol, l&c cham dé giai phong khi. Tiép tuc l&c cho dén
khi hét khi, va sau d6 lac thém 12 phut. Thém 6 mi
Dimethyl Sulfoxid, trdn bang may voltex dé tao thanh dang
huyén phu, va lac trong 12 phat. Thém 6 ml dung dich
Methanolic-axit Sunfuric 3 N, voltex d& tao thanh mot
huyén phu, va lAc trong 12 phat. Thém 12,5 ml 2,2,4-
Trimethylpentane, voltex dé tao thanh dang huyén phu, va
l&c trong 10 phut. Ly tam trong 10 phat d& pha v& nhii
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twong va tach dich trong phia trén. Néu can thiét, pha
lodng dich trong trén véi 2,2,4-Trimethylpentane dé dat
dwoc ndng dd gan véi ndng dé dung dich chudn.

Diéu kién séc ky: HPLC, Detector UV 325 nm, C6t: 4,6 mm
x 25 cm, 5um chira L24; Téc d6 dong: 1,5 ml/phat; Thé
tich tiém: 40 pl.

Yéu céu vé tinh phu hop cua hé théng: Tién hanh sac ky
v&i dung dich phu hop hé théng. Pé phan gidi khong it
hon 8 gilra All-trans-retinyl acetate va All-trans-retinyl
palmitate; Do léch chuan twong déi khdng I16n hon 3,0%.

Tién hanh: Tiém mau dung dich chuan 2, dung dich thir.

Tinh % ham lwgng Vitamin A tinh theo Retinol C2oH300 so
vOi lwong ghi trén nhan theo cong thirc:

Ham lvong (%) = (ru/rs) X Cs/Cyx 100
Trong 4do:
re 1a dap wng pic cua All-trans-retinyl palmitate tr dung
dich thiv.
rs & dap (rng pic cua Retinyl palmitate t&r dung dich chuan
2.
Cs (ug/ml) 1a ndéng dd tinh theo Retinol ctia chat chuén 2.
Cu (ug/ml) 1a néng @6 danh nghia cha Vitamin A, tinh theo
Retinol trong dung dich thtr.
St dung 26,5 ml 1a thé tich cubi ctia dung dich thir dé tinh
nong doé danh nghia.
Quy trinh 3: Quy trinh nay dung xac dinh Vitamin A trong
cac dang Vitamin A ran, 1dng hoa tan trong dau, nwéc, hoa
tan trong dau-nuéc.

Pha ddng: n-Hexane va Isopropyl Alcohol (92:8)

Dung méi ly trich: n-Hexane va Methylene Chloride (3:1).
Dung dich KOH: 800 mg/ml KOH trong nuéc cat.

Dung méi pha loéng: 10 mg/ml Pyrogallol trong Alcohol.

Dung dich chuén: Pha loang chét chuan Retinyl palmitate
véi dung méi pha loang dé dat dwoc néng doé twong
dwong 8,5 ug/ml Retinol (C2oH300). Chuyén 10,0 ml dung
dich nay vao binh tam giac 125 ml c6 nut day va thém 5 mi
nwdc cat, 5 ml dung méi pha lodng va 3 ml dung dich
KOH. Lép chét nép, I&c trong 15 phut trong bé cach thay &
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60° + 5, va lam ngudi dén nhiét @6 phong. Thém 7 ml nwéc
cét va 25,0 ml dung méi ly trich. L&p ché&t nép, va l&c manh
trong 60 gidy. Rira thanh binh tam giac bang 60 ml nwdc
cét, va dé yén trong 10 phut cho dén khi tach 1&p. Thu hoi
|&p hiru co dé chay sac ky. Dung dich chuan nay chiva 3,4
pg/ml Retinol.

Dung dich thi= Cho lwgng mau twong dwong véi 1,3 mg
Retinol, vao binh tam giac c6 nut day 125 ml. Thém 5 ml
nwdc cat, 15 ml dung mdi pha lodng, va 3 ml dung dich
KOH. Lap chat nap, lac trong 15 phut trong bé cach thay
duy tri & 60° + 5, va d& ngudi & nhiét d& phong. Thém 7 ml
nuwéc cat va 25,0 ml dung mdi chiét. Day chat nap, va lac
manh trong 60 gidy hoac lau hon, néu can, dé ly trich hoan
toan. Rira thanh binh bédng 60 ml nwéc, va dé yén trong 10
phut cho dén khi tach I&p. (Khéng lac, béi vi cé thé hinh
hinh thanh nhi twong). Thu héi I&p hitu co, va pha loang
néu can, v&i dung méi ly trich, d& c6 néng dé 3,4 pg/ml
Retinol.

Hé théng s3c ky: LC; Detector UV 335 nm; Cot: 6,2mm x
8 cm, L3; Nhiét do cot: 40% Téc dd dong: 4 ml/phut; Thé
tich tiém: 50 L.
Yéu céu vé tinh phu hop cta hé théng: Tién hanh séc ky
v&i dung dich chun. D6 léch chudn twong dbi khéng qua
3,0%
Tién hanh: Tién hanh séc ky v&i dung dich chuan va dung
dich thiv.
Tinh ty 1& phan trdm so v&i lwgng vitamin A ghi trén nhan
tinh theo Retinol (C20H300):

Két CIUé = (I'T1 / rTz) X (Cs/ Cu) x 100
Trong 4do6:
rr1 = tbng cac dap (ng pic cha Este All-tran-retinyl
Palmitate va este 13-Cis-Retinyl palmitate ti* dung dich
thr.
rr = tbng cac dap (ng pic cha Este All-tran-retinyl
Palmitate va este 13-cis-retinyl Palmitate ti* dung dich

chuan.

Cs = nbng d6 Retinol (CxH300) trong dung dich chuén
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(ug/mi).

Cu = nbng dd danh nghia cla vitamin A, tinh theo Retinol
(C20H300), trong dung dich thr (ug/ml).

Quy trinh 4: Quy trinh nay cé thé dwoc sir dung dé xac
dinh vitamin A trong dich Vitamin.

Pha ddng: Methanol, Acetonitrile, va n-Hexane (46,5: 46,5:
7,0)

Dung méi pha loéng: Tetrahydrofuran va Acetonitrile (1:1)

Dung dich chuén: Dung dich chat chudn Retinyl Palmitate
pha trong dung méi pha lodng c6 ham lwgng 0,33 mg/ ml
Retinol (Con3oO).

Dung dich thtr dang Iéng: Chuyén chinh xac lwong mau
twong dwong 3,3 mg Retinol vao phéu tach 500 ml chira
10 ml nwéc cat va 20 ml Alcohol dehydrate. Thém 150 mi
dung méi Hexane, day nap, va l&c trong 1 phat. Thém 150
ml dung méi Hexane, day nap, lac, tach |&p. Bd 1&p nuwédc
va loc dich chiét Hexan qua Na;SO4 khan vao binh day
tron 500 ml. Lam bay hoi dich loc t&i khé bang thiét bi bay
hoi cd quay trong bé cach thay duy tri & 65°. Ngay lap tic
bd sung 10,0 ml dung méi pha lodng, I&c dé hoa tan can
va loc.

Hé théng sdc ky: LC; Detector UV 265 nm; C6t 4,6 mm x
50 cm (lap tir hai cot 4,6 mm x 25 cm) chra L1; Nhiét do
cot: 40°. Téc dd dong chay: 1,5 mi/phut; Thé tich tiém: 20
uL
Yéu cau vé tinh phu hop cda hé théng: Tiém dung dich
chuén vao may séac khi. Yéu cau do léch chuén twong dbi
khong I&n hon 5,0%.
Tién hanh: Mau tiém v&i dung dich chudn va dung dich
thr.
Tinh ty & phan trdm so v&i ham lwong vitamin A ghi trén
nhan, tinh theo Retinol (C2oH300), theo cong thirc:

Két qua = (ry/ rs) x (Cs/ Cy) x 100

ry la dap ng pic clia Este All-tran-Retinyl Palmitate tw
dung dich thi.

rs la dap rng pic cia Este All-tran-Retinyl Palmitate tw
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dung dich chuén.

Cs = nbng d6 Retinol (CxH300) trong dung dich chuén
(Mg/ml)

Cu = nbng dd danh nghia cla vitamin A, tinh theo Retinol
(C20H300), trong dung dich thr (ug/ml).

S dung gia tri 0,872 dé chuyén dbi Retinyl Acetate thanh
twong dwong Retinol.

St dung gia tri 0,546 d& chuyén dbéi Retinyl Palmitate
thanh twong duwong Retinol.

6. Bao goi Gilr & noi mat, trong bao bi kin, tranh anh sang trong khi
va bao quan tro.
Nhan phai ghi dang Vitamin A, ghi ré sw c6 mat cta chét
khang sinh, chat phan tan, chat chéng oxy héa, céac chét
phu gia.
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PHU LUC 4

YEU CAU KY THUAT VA PHUONG PHAP THU BOI VOl B-CAROTEN

1. Dinh nghia
Tén hoa hoc
Cong thtre héa hoc

Céng tharec phan tir

Khéi long phén tor
CAS

2. Cam quan

3. Chtrc nang

4. Yéu cau ky thuat
4.1. Binh tinh

bo tan

Phé hép thu tir ngoai

4.2. Do tinh khiét
- Tro con lai sau nung

Ham lwong nuwéc

Ham lwong Alpha
Caroten:

Ham lwong ting thanh
phén tuong duong khac

Téng ham luong céc

thanh phan tuong duong

B-Caroten
C40H56

l.| i
- _ CH, CH, [’“‘x
/\1 /ﬁ‘?::uf'l*}tw/‘:tru/ B xw/l\;r"“:\v/ﬁ/’h/ ’Q
s
. H, CH, H

. CH
. I}

| N
\v < L “’_|.";

536,88
7235-40-7

CH,

Dang ran hoac Idng.

B& sung Vitamin A vao thuwc pham.

Khéng tan trong nuwoéc, axit; kiém. Nhung tan trong
Cacbon disunfit va Clorofom, tan it trong Ete, Hexane;
dau thyc vat; khong tan trong Methanol va Ethanol.

- Phé hép thu UV clia dung dich thir c6 vai & 427 nm,
dinh hap thu cuc dai & 455 nm, dinh hap thu cuc dai
khac & 483 nm. Ty 1& A4ss5/A483 & gilba 1,14 va 1,18.

- Thoi gian Iwu cda pic cye dai cla dung dich th&r twong
&ng véi thei gian lwu cha dung dich chudn, xac dinh
trong phan phwong phap thtr ham lwong B-Caroten.

Khéng nhiéu hon 2%.

Khéng nhiéu hon 8% dbi véi ché phdm rén, khéng nhiéu
hon 1% dbi v&i ché pham léng.

Khéng nhiéu hon 1%.

Khéng nhiéu hon 1%

Khéng nhiéu hon 5%
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khac.

4.3 Ham lvong Khéng it hon 95% va khéng nhiéu hon 130% lwong B-
Caroten téng ghi trén nhan tinh theo CsHss trong ché
pham khan.

Chwra khéng it 95% All-trans-B-Caroten so v&i tdng ham
lwong B-Caroten.

5. Phwong phap thor

5.1. Binh tinh
Do tan Kha nang tan cla mdt chat 14 chat thr hoa tan dwoc
trong dung médi tao thanh mét dung dich trong, déng
nhéat, khéng con nhirng phan t&r cla chét thir.
Tién hanh: Cho dung méi vao chéat thir & nhiét do6 25+2
°C trong 30 gidy, cl cach 5 phut lai Iac 30 giay.
D6 tan dwoc biéu thi nhw sau:
Do tan S6 ml dung méi hoa
tan 1 g chat thi
R4t tan Dudi 1
Dé tan 1-10
Tan 10-30
Hoi tan 30-100
Khé tan 100-1 000
Rat kho tan 1 000-10 000
Thuc té khong tan | Trén 10 000
Quang phd A. Dung dich thiz. Chuyén 5 ml dung dich thir gbc A va

dung dich thtr géc B chudn bi nhw phan phwong phap
thr & phan xac dinh ham lwgng Carotenoid téng vao
binh dinh m&rc 100 ml, pha lodng bang cyclohexan t&i
vach.

Ghi phd UV-VIS tir 300-600 nm. Xac dinh d6 hép thu
cla dung dich B & 455nm va & 483 nm.
B. Tién hanh nhw phan xac dinh ham lwgng B-Caroten.
5.2. D6 tinh khiét
Tro con lai Nung chén nung (bang silica, plati, thach anh ho&c x&) &

sau khi nung 600°C + 50° trong 30 phut, lam nguéi trong binh hat 4m,
can khoi lwgng. Can chinh xac 1 g mau vao chén nung.
Lam dm mau véi 1 ml Axit Sulfuric, dun cho t&i khi mau
bi héa than, lam ngudi, thém 1 ml Axit Sulfuric, dun cho
t&i khi khong con khéi trdng bay ra, nung & 600°C + 50°
cho t6i khi mau bj dét hoan toan (khéng tao thanh ngon
ICra trong qua trinh thi nghiém). Lam ngudi trong binh hut
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&m, can va tinh phan tram tro.

Néu lwong tro con lai vwot qua gidi han quy dinh, 13p lai
mau, lam dm v&i axit Sulfuric va nung, thoi gian nung 30
phat, cho dén khi hai 1an can tro lién tiép khong chénh
léch nhiéu hon 0,5 mg hodc cho dén khi ty I& phan tram
tro con lai phu hgp véi gidi han trong chuyén khao.

Tién hanh nung trong ta hat.

Thir theo TCVN 2309:2009 (ISO 760: 1978)

Ham lwong Alpha CarotenPha déng, dung dich phu hop hé théng, dung dich thi
va céc thanh phén tvong va hé thdng sac ky tién hanh theo quy trinh xac dinh

dwong khac.

5.3. Dinh lwong

Ham Iwong B-Caroten

ham lwgng B-Caroten.
Tién hanh: Tién hanh dbi véi dung dich thir, thé tich tiém
la 20ul.
Phan tram a-Caroten va cac thanh phan khac theo céng
thire:

Két qua = (rJ/r)x100
Trong 4§6:

ru la dién tich pic cia a-Caroten hodc cac thanh phan
khac.

ri 1a tbng dién tich pic cua tat ca céc pic.

St dung dung cu thay tinh tbi mau.

Pha dong: Can 50 mg Butylate hydroxytoluen vao binh
dinh mirc 1 lit, hda tan v&i 20 ml 2-Propanol. Thém 0,2
mi n-Etyldi-isopropylamin, 25 ml dung dich
Ammonium acetate 0,2%, 455 ml Acetonitrile, 450ml
Methanol. D& & nhiét d6 phong, thém Methanol t&i vach
dinh murc, tron déu.

Dung méi pha lodng: 50ug/ml Butylat hydroxytoluen
trong Alcohol.

Dung dich pht hop hé théng: Chuyén 20 mg B-Caroten
chuan vao binh dinh mérc 50 ml. Thém 1 ml nwéc cat, 4
ml Tetrahydrofuran, va siéu am trong 5 phat, lam ngudi
t&i nhiét dé phong, loc qua mang loc 0,45 um.

Dung dich chudn gbc: 60ug/ml chét chuan B-Caroten
trong Tetrahydrofuran.
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Dung dich chuén A: Chuyén 5,0 ml dung dich chuan gbc
vao binh dinh dinh m&dc 100 ml, thém 5 ml
Tetrahydrofuran va pha loang v&i dung méi pha loang
dén vach dinh mrc. Néng do All-trans-B-caroten trong
dung dich nay dwoc xac dinh bang quy trinh do quang
st dung dung dich chuén B.

Dung dich chuén B: Chuyén 5 ml dung dich chuan géc
vao binh dinh mirc 100 ml, pha lodng bang Cyclohexan
t¢i vach dinh mrc. Chuén bi 3 1an mau.

* Xac dinh ham lwgng B-Caroten tdng (mg/ml) tinh theo
All-trans-B-caroten (C4oHs6) trong dung dich chuén B:

Diéu kién thiét bji: May quang phd, buéc séng phan tich
& 457 nm, cuvet day 1 cm, st dung Cyclohexan lam
mau tréng. Tién hanh do véi dung dich chuén B.

Ham lwgng B-Caroten téng (mg/ml) tinh theo All-trans-B-
caroten (CyoHsg) trong dung dich chuén B:

Két qua = AJF.
Trong do:
A |a d6 héap thu trung binh cia 3 mau dung dich B.

F 12 d6 h4p thu cua All-trans-B-caroten tinh khiét trong
Cyclohexan = 250,5.

Dung dich thir gbc A (d6i véi dang rén): Chuyén luwong
mau twong dwong véi 10 mg B-Caroten vao binh dinh
muc 250 ml, thém 250 mg Butylat hydroxytoluen, 0,5 ml
Protease kiém R, thém 15 ml nwdc cit. Nghiéng binh
déu dé 1am wét toan bd cac chat. Siéu am dung dich &
50° trong 30 phut, 1ac dich trong 10 phat. Thém 100 ml
Alcohol, 1dc manh. Thém 135 ml Methylene Cloride, l&c
lai. D& hén hop trong tbi cho t&i nhiét do phong (khoang
2 h). Pha loang v&i Methylene Cloride t&i vach dinh
murc, l&c manh, dé dich & trong téi.

Dung dich thir géc B: (d6i véi dang dich 16ng trong dau):
Chuyén lvong mau twong dwong véi 20 mg B-Caroten
vao binh dinh mic 250 ml. Thém 250 mg Butylate
Hydroxytoluen, 120 ml Methylene Cloride, va 100 ml
Alcohol. L&c binh cho t&i khi m3u hoa tan hoan toan. bé
hén hop trong téi cho t&i nhiét dd phong (2h). Thém
Methylene Cloride t&i vach dinh murc, 1dc manh lai.

Dung dich thi Chuyén 5 ml dung dich th gbc A hodc
dung dich th&r gbc B vao trong binh dinh mirc 50 ml, hoa
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tan v&i hdén hop Methylene Cloride va dung méi pha
loang (1:1) t&i vach dinh mc. Loc qua mang loc 0,45
pm.

Diéu kién sac ky: Mode: LC ; Detector: UV 448 nm; Cot :
4,6 mm x25 cm, 5um chira L68; Nhiét do cot 30°% Toc do
dong 0,6 ml/ phat; C& mau tiém: 20 pl.
Yéu cédu vé tinh phu hop cla hé théng: Thdi gian lwu
twong dbi cia cac thanh phan trong dung dich phu hop
hé théng duoc liét ké trong bang sau:

Chat phan tich Théi gian Hé s6 dap
Iwu twrong rng twong
doi doi
All-trans-a-caroten 0,93 1,1
All-trans-B-caroten 1,00 1,0
9-Cis-B-caroten 1,07 1,0
13-Cis-B-caroten 1,17 1,2
15-Cis-B-caroten 1,21 1,4
Yéu cau:

- 6 twong dong séc ky d6: Séac ky dé clia dung dich phu
hop hé théng twong tw v&i cac sac khi d6 tham chiéu.

- Do phén giai: khéng it hon 1,5 gira B-Caroten va o-
Caroten; gilra p—Caroten va 9-Cis-B-caroten ciia dung
dich phu hop hé théng.

- Hé sé dbi xirng: khéng nhiéu hon 2,0 dbi véi pic B-
Caroten cta dung dich chuén A.

- D6 léch chuén tuong dbi: khéng nhiéu hon 2% dbi voi
pic B-Caroten tr c4c Ian tiém 13p lai ca dung dich chuén
A.

Tién hanh:

Tién hanh dbi v&i dung dich chuédn A va dung dich thir.
(Hé sb dap wng twong dbi dbi cta 13-Cis-B-caroten va
15-Cis-B-caroten la 1,2 va 1,4).

Ghi céc sac ky dd, xac dinh cac pic clia cac chat phan
tich trong sac ky dé cta dung dich thir bang céch so
sanh v&i pic trong séc ky dd ctia dung dich phu hop hé
thdng. Xac dinh céac dién tich pic.

Két qua: Phan tram B-Caroten tbng trong mau theo cdng
thire:
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K&t qua = (ru/rs) x (Cs/Cy) x 100

rs = dién tich pic ctda All-trans-B-caroten tlr dung dich
chuén A.

r. = [(dién tich pic cta All-trans-B-caroten) + (dién tich
pic cua 9-Cis-B-caroten) + (dién tich pic ctia 13-Cis-f3-
caroten x 1,2) + (dién tich pic cia 15-Cis-B-caroten x
1,4) + tbng dién tich pic cla cac dang ddng phan cis
khac cta B-Caroten)] trong dung dich tht.

Cs la ndng dd cha All-trans-B-caroten trong dung dich
chudn A duwoc xac dinh bang quy trinh do quang
(mg/ml).

Cu la néng d6 danh nghia ctia dung dich tht (mg/ml).

Tinh toan % All-trans-B-caroten trong mau theo cdng
thire:

Két qua = (ru/rs) x (Cs/Cy) x 100
Trong 4do:
Rs = dién tich pic cta All-trans-B-caroten tlr dung dich
chuan A.

Ry = dién tich pic cua All-trans-B-caroten trong dung dich
thr.

Cs la ndng dd cha All-trans-B-caroten trong dung dich
chudn A duoc xac dinh bang quy trinh do quang
(mg/ml).

C, la néng dé danh nghia cta dung dich thir (mg/ml).
Pon vi tinh:

1 Ul Vitamin A = 0,6 mcg 3-Caroten

1mcg Retinol = 1 mcg RAE

1 mcg RAE = 2 mcg supplemental B-Caroten

1 mcg RAE = 12 mcg B-Caroten

1 mcg RAE = 24 mcg a-Caroten

RAE viét tt cla tir Retinol Activity Equivalen.

6. Yéu ciu bao goi va bado Bdo quan trong vat chta kin, tranh oxy. Lwu kho & noi
quan mat.
Nhan ghi tén va ham lwong cla cac chat mang, chéat
chéng oxy héa, ham lwong Carotenoid tbng theo B-
Caroten.
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