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Sira bot gay — Xac dinh ham lugng vitamin A
Phan 2: Phuong phap sir dung séc ky 16ng hiéu ning cao

Dried skimmed milk — Determination of vitamin A content

Part 2: Method using high-performance liquid chromatography

Canh bao — Khi ap dung tiéu chuan nay cé thé lién quan dén cac chit liéu, thiét bi va cac

thao tac nguy hiém. Tiéu chuin nay khéng dé cap dén cac van dé an toan khi sir dung chiing.
Ngudi sir dung tiéu chudn nay phai tu thiét Iap cac thao tac an toan thich hop va xac dinh kha

nang ap dung cac gidi han qui dinh trudc khi sir dung tiéu chuin.

1 Pham vi ap dung

Tiéu chudn nay qui dinh phuong phap sac ky 16ng hiéu ning cao (HPLC) dé xac dinh vitamin A trong
slfa bdt gay chifa it nhat 10 IU (don vi qudc té) vitamin A trén gam. '

2 Thuat ngir va dinh nghia

Trong tiéu chuén nay ap dung thuat ngir va dinh nghia sau:

2.1 Ham lugng vitamin A cta sira bét gdy (Vitamin A content of dried skimmed milk): Phan khdi

lugng clia cac chat xac dinh dugdc bang qui trinh qui dinh trong tiéu chudn nay.

Chu thich — Ham lugng vitamin A dugc biéu thi bang microgam retinol trén gam ho3c bing don vi quéc t&

cla hoat d6 ciia vitamin A trén gam.
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3 Nguyén tac

Mau thir dugc xa phong hoa va dugc chiét. Vitamin A dugc tach ra khéi tap chat bang phuong phap
HPLC. Ham lugng nay xac dinh dugc bang detector UV ho#c detector huynh quang.

4 Thudc thi

Chi s(r dung thudc thit dat chat lugng tinh khiét phan tich, trir khi ¢ qui dinh khac va chi st dung nudc
cat hoac nudc da khir khoang hodc nudc cb dé tinh khiét tuong duong.

4.1 Etanol (CH,CH,0H), 95 % (thé tich), khong chira aldehyt.

4.2 Dung dich natri ascocbat, 200 g/l

-

Né&u khéng c6 s8n, thi chuén bi bang cach hoa 3,5 g axit ascocbic (CsHgOs) trong 20 ml dung dich natri

hydroxit (NaOH) 1 mol/l va trén. Chuén bi dung dich mdi trong ngay st dung.
4.3 Dung dich kali hydroxit, 50 % (theo khdi iugng).

Hoa tan 50 g kali hydroxit (KOH) trong 50 mi nudc. Tron va lam ngudi dung dich. Chuén bi duhg dich
mdi trudc khi st dung.

4.4 Dung dich nuéc con kali hydroxit, 30 g/l.

Hoa tan 3 g kali hydroxit (KOH) trong nuéc va thém 10 ml etanol (4.1) vao binh dinh mic 100 ml. Pha
loang bang nudc dén vach 100 ml va trén. Chuén bi dung dich mdi trudc khi st dung.

4.5 D3au nhe, c6 dai sbi tir 40°C dén 60°C hoc tir 60°C dén 80°C.

4.6 Metanol (CH;OH), loai diing cho s&c ky 16ng hiéu nang cao (HPCL).

4.7 Pha déng: HOn hgp metanol va nudc, vidu ty 1&é 90 : 10 (theo thé tich), (xem chu y trong 8.5).
4.8 Dung dich vitamin A tiéu chuén

St dung dung dich vitamin A chudn theo tiéu chudn clia US Pharmacopeia " dudc pha ché tur crystalin
all-trans-retinyl axetat trong dau hat béng, tuong duong v4i 30 mg retinol (vitamin A dang rugu,

C,oH30QO) trén gam dau, hoac theo céng bé khi ban.

" Dung dich d6i chimg vitamin A tir don vi qui udc States Pharmacopeia Convention, inc. 12601 Twinbrook
Parkway, Rockville, Maryland 20852, USA, la mét vi du vé san phém, phU hgp sén cé. Thong tin dua ra thuan Igi
cho ngudi stf dung tiéu chuan va khéng an dinh phai sir dung san pham nay.
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C&t mot dau clia vé Gng chita dung dich vitamin A tiéu chudn cho dau chay vao binh xa phong hoa,
Can khoang 20 mg dung dich tiéu chuan, chinh xac dén 0,1 mg. Thém 40 ml etanol (4.1), 10 ml dung
dich natri ascocbat (4.2) va 10 ml dung dich kali hydroxit (4.3).

Xa phong hoa va chiét nhu mé ta trong 8.3.2 dén 8.3.6. Chuén bi dung dich d6i ching tiéu chuan bang
cach tién hanh nhu trong 8.4.

4.9 Hydroxytoluen da butylat hoa (BHT)

5 Thiét bi, dung cu

St dung céc thiét bi phong thif nghiém théng thudng va dac biét nhu sau:
5.1 S&c ky Iéng, dudc gan véi detector tia cuc tim

Cac diéu kién thao tac dién hinh:

- Detector UV loai c6 thé thay d6i d€ khéng ché dugc do hap thu & budc séng 325 nm, hoac loai c6
budc séng tr 300 nm dén 360 nm vdi d6 nhay cila detector [a 0,128 AUFS (don vi hdp thy trén
toan thang do);

- toc do rlta gidi 2 ml/min (khedng 100 atm):

- nhiét @6 méi trueng :ung quanh;

thé tich bam 20 pl;

t6c dd vé d6 thi 10 mm/min.

Khi sr dung detector huynh quang, thi dat & budc séng 325 nm d&€ kich thich bifc xa va dat & budc séng
450 nm dé phat xa.

5.2 Cdt sic ky, bing thép khong gi, 250 mm x 4,6 mm, duoc nhdi bang C8 hodc C18 véi cd hat

10 pm, dudc lién két hoa hoc thanh cac cac hat microsilica x8p ho#c cét cé tinh niing tuong duong.
5.3 Cd&c ¢6 mo :o0dc binh nén, dung tich 250 ml.

5.4 Binh cau xa phong hoa, dung tich khoang 200 ml, dudc gén véi bd sinh han ngudc.

5.5 Binh dinh murc, dung tich 100 mi va 200 mi.

5.6 Pipet mot vach, dung tich 10 ml, 25 mi va 50 ml.
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5.7 B6n hoi, bép cach thuy hodc hodc bép cach khi ding dién.

5.8 N&i cach thuy, c6 thé duy tri nhiét d6 dén 40°C.

5.9 Phéu chiét, dung tich 500 ml, thich hop la loai c6 nut day bang polytetrafiuoroetylen (PTFE).
5.10 BE siéu am.

5.11 Giay loc, dudng kinh 9 cm.

6 Lay mau
Viéc |8y mau khéng qui dinh trong tiéu chuan nay. Nén I8y mau theo TCVN 6400 : 1998 (1SO 707 ) [1].

biéu quan trong la phong thi nghiém nhan dugdc ding mau dai dién va khéng bj hu hdng hoac khdng bi

bi€n ddi chét lugng trong qué trinh van chuyén ho#c bao quan.

7 Chuin bi miu thd

Trén déu mau thir bang cach lién tuc xoay va lat ngudc vat chita mau nhiéu lan. Néu can, chuyén hét

mau thit sang vat chia kin ¢é dung tich vita du.
8 Cach tién hanh
8.1 Khai quat

Chu thich — Néu can phai kiém tra su thod man vé gidi han do Iap lai (10.2), thi tién hanh hai phép xac dinh
don theo 8.2 dén 8.5.

Dai vai tat ca cac thao tac, thuc hién trong anh sang diu hosdc st dung d6 thuy tinh c6 dé quang

hoa thap.
8.2 Dung dich thir

Can khoang 20 g mau th{r chinh xac dén 0,001 g cho vao trong céc c6 mé hoc binh non (5.3) va hoa
tan chung trong 50 ml nudc néng & nhiét do thap nhat Ia 80°C. Dung dao trén hodc st dung bé siéu am
(5.10) d€ pha v3 cac cuc bj vén thanh tang. D& ngudi dén nhiét d6 phong. Chuyén toan bd Iugng nay
sang binh dinh mitc 100 ml (5.5). Pha lodng bang nudc dén vach 100 mi.
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8.3 Xa phéng hoa va chiét

8.3.1 Dung pipet (5.6) chuyén 25 ml dung dich thif da chudn bi (8.2) sang binh xa phong hoa (5.4).
Thém 20 ml dung dich kali hydroxit (4.3) va 10 ml dung dich natri ascocbat (4.2). Thém 50 m! etanol

(4.1) va lac déu.

8.3.2 Chung cét héi luu 30 phat trén bdn hai (5.7) va thinh thodng khudy. Lam ngudi nhanh dudi dong
nudc chay.

8.3.3 Chuyén dung dich [8ng sang phéu chiét (5.9), trang binh 2 lan méi 1an 30 ml nudc, ti€p theo hai
lan méi 1an 10 ml etanol (4.1) v3 hai 1an m&i Ian 40 mi ddu nhe (4.5). Lac manh trong 30 gidy va dé yén
cho dén khi c6 hai I6p ré rang. Chuyén pha Idng (pha dudi) sang phéu chiét th hai va ¢ véi hén hop
clia 10 ml etanol (4.1) va 40 ml dau nhe (4.5). D& cho phan 16p.

8.3.4. Chuyén pha Idng sang phéu chiét thit ba va dung dich pha dau nhe sang phéu chiét thir nhat.
Rlra phéu chiét thir hai hai Ian, méi I1an ding 10 ml dau nhe (4.5). Cho dich rita vao phéu chiét
th(t nhat.

8.3.5 Lé&c pha Idng véi 40 m dau nhe (4.5) va 10 ml etanol (4.1). Cho pha dau nhe vao phéu chiét thit
nhat. Rifa dich chiét dau nhe ba Ian, méi lan ding 40 ml dung dich nudc con kali hydroxit (4.4) mai
chuan bi, 1&c manh. Sau d6 dung méi Ian 40 mi nudc dé ria ti€p cho dén khi dich rlra cudi cling trung
tinh phenolphtalein. Thao khé hét nudc, cho qua hai tam gidy loc (5.11) dugc cat thanh dai vao phéu

chiét va lc.

8.3.6 Chuyén dich chiét ddu nhe da dugc lam khoé nhu mé ta & trén sang binh dinh mlc 200 mi (5.4).
Trang phéu chiét va gidy loc bing dau nhe (4.5), cho nudc rita vao binh dinh mirc, réi thém tir 10 mg
dén 20 mg BHT (4.10). Pha lodng bing diu nhe dé&n vach 200 mi va I4c.

8.4 Chudn bj dung dich thir va dung djch di chimg

Ding pipet ldy cac phan dich chiét da pha loang (8.3.6) thu dudc tUr dung dich thir (8.2) va dung dich
vitamin A tiéu chuén (4.8) cho vao cac binh day tron riéng biét. Cho bay hai dén kho trong chan khéng
bang cach xoay binh trong néi cach thuy (5.8) & nhiét @ khéng qua 40°C. Lam ngudi binh dudi dong
nuSc chdy va hdi lai ap sudt khong khi, t6t nhat 1a bing khi nitg. Hoa tan ngay phan con lai rong
10,0 mi etanol (4.6).

8.5 Xac dinh

Bom 20 wl dung dich thlr va dung dich déi chimg (8.4) Ién cot va chinh cac diéu kién thao tac cla

detector d& cho cac pic cla vitamin A I8n nhat c6 thé trén thang do. Do dién tich pic cla vitamin A.
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Chu y — Cac chi tiét cta qui trinh sic ky khac nhau phu thudc vao cac thiét bi, ching loai,
thai gian st dung va nha cung cap cét, cach nap dung dich thir va dung dich déi chimng, c&
mau va detector. Ty Ié giita metanol va nudc sé thay ddi theo cac yéu t& nay; viéc ting ham

lugng nuéc cta pha dong sé lam ting thé&i gian luu.

9 Tinh va biéu thi két qua

Tinh ham lugng vitamin A, w, bang microgam retinol trong mét gam (hodc hoat d6 ctia vitamin A, biéu

thi bang don vi qudc té trén gam), theo cong thic sau:

_cANVY,
A V2 Vsm

trong dé

¢ la ndng dd retinol, trong dung dich d&i chimg (8.4), tinh bang microgam trén mililit (hoac hoat

dé clia vitamin A tinh bang 1U trén mililit);

A, |a gia tri bang s8 dién tich pic cla vitamin A trong dung dich th(r (8.5);

A, la gia tri bang sé dién tich pic clia vitamin A trong dung dich d&i chimg (8.5);
V, 1aténg thé tich dich chiét dau nhe (V, = 200 ml), tinh bang mililit;

V, lathé tich dung dich‘ dugc 18y tir V, (8.4), tinh bang mililit;

V, la thé tich metanol dung dé hoa tan phan con lai (V; = 10 mi), tinh b&ng mililit;
V, 1atdng thé tich dung dich thir (8.2) (V, = 100 ml), tinh bang mililit;

V, lathé tich phan dung dich thir (8.3.1) (Vs = 25 ml), tinh bang mililit;

m 12 khéi lugng cla phan mau tht, tinh bang gam.

10 D6 chum

10.1 Phép thir lién phong thi nghiém

Cac chi tiét cla lién phong thit nghiém tién hanh theo TCVN 6910 : 2001 (ISO 5725) vé d6 chum cla
phuong phap da dugc xuét ban [4]. Cac gia tri thu dugc tir phép thir lién phong th nghiém nay c6 thé
khéng ap dung dudc cho céc dai nong dd va matrix khac Vi cac gia tri da néu.
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10.2 Db lap lai

Cheénh léch tuyét déi giita hai két qua thit nghiém don doc Iap, thu dugc khi st dung cting phucng phap,
tién hanh trén vat liéu thir giong hét nhau trong mét phong thé nghiém, do mét ngudi thuc hién st dung
cung thiét bi, trong mét khodng thdi gian ngan, 16n hon 14% trung binh cong clia hai két qua trong

khoéng qua 5% céc truong hodp.
10.3 D6 tai lap

Chénh léch tuyét dai gilta hai két qua thr nghiém don doc 1ap, thu dugce khi sif dung cting phudng phép,

tién hanh thi trén vat liéu giéng nhau trong cac phong thr nghiém khac nhau, do cac nha phan tich

khac nhau stf dung céc thiét bi khac nhau, 16n hon 42% trung binh cdng clia hai két qua trong khéng
. qua 5% cac truong hop.

11 Bao cao th nghiém

Bao céo thlr nghiém phai chi ra dugc

moi théng tin can thiét dé nhan biét day d0 vé mau th(;

|

phuong phép I8y mau da st dung, néu biét;

phuong phap th( da diing, vién dan tiéu chuan nay;

tat ca cac chi tiét thao tac khong qui dinh trong tiéu chuén nay, hoac tuy v lua chon cling véi cac

chi tiét bat thudng khac c6 thé anh hudng tdi két qua;

— két qua thu dugc va néu kiém tra dé I3p fai, thi néu két qua cudi cling thu dudc.
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Phu luc A
(tham khao)

Hoat d& dugc biéu thi bing don vi quéc t& (1U)

A.1 Hoat dd cua vitamin A

Hoat do cla vitamin A dudc biéu thi bang don vi quéc t&. Ngudi ta da xac dinh dudc ring 1 U cla
vitamin A tuong duong véi hoat A6 0,344 pg all-trans-retinyl axetat [5].

Hoat d6 clia cac hgp chat vitamin A khac duge tinh theo phép dinh lugng hoa hoc sao cho 1 1U tuong
duong véi hoat do clia 0,300 pg all-trans-retinol, 0,359 pg all-trans-retinyl propionat hozc 0,500 pg all-
trans-retinyl palmitat tuong (ng.

Diéu d6 cb nghia la hoat d6 clia 1 g all-trans-vitamin A dang rugu tinh khiét va este, biéu thi bang don vi

quéc té, bang:

3 333 000 U Vitamin A dang rugu (retinol);

2 907 000 1U Vitamin A axetat;

2 785 000 U Vitamin A propionat;

1 818 000 U Vitamin A palmitat.

A.2 Phan tich chat chuan vitamin A (vitamin A dang este, tinh khiét hoc hoa tan trong dau) [5]

Can tir 25 mg dén 100 mg vitamin A dang este chinh xac dén 0,1%, cho vao binh. Hoa tan khéi lugng
can dudc trong 5 ml pentan va pha lodng bang 2 — proponal dé thu dudc néng dé tir 10 [U/ml dén 15
|U/ml, thuy thudc vao s6 Iugng can. Kiém tra xem d6 hap thu t&i da, A, cla dung dich da nam trong
khoang tir 325 nm dén 327 nm hay chua, diing 2-propanol lam dung dich mau trang. Do do hap thu, A,,
d budc séng 300 nm, 326 nm, 370 nm. '

10
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Tinh ty 1& A /A, ddi véi ting budc séng néi trén. Néu ty 1& nay khdng vugt qua cac gia tri 0,593 3 budc
séng 300 nm, 0,537 & budc séng 350 nm, hodc 0,142 & budc séng 370 nm tuong Ung, thi tinh ham

lugng vitamin A, w, theo don vi quéc té trén gam, bang céng thirc:

_Am.V.d
100m

trong dé
A, la gia tri s6 hoc clia d6 hap thu cuc dai thu dudc & budc séng 326 nm;
V la t8ng thé tich vitamin A dang este da pha lodng dé c6 néng dé tir 10 IU/ml gé&n 15 IU/mi;

d 1a hé s& chuyén ddi tir d6 hap thu cu thé cla vitamin A dang este thanh don vi qudc t& trén

gam (d = 1 900);

m 1a khéi luong cla vitamin A dang este can dugc, tinh bang gam.
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