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L&i n6i dau
TCVN 7081-2:2010 thay thé TCVN 7081-2:2002;
TCVN 7081-2:2010 hoan toan twong duong véi ISO 12080-1:2009/IDF 142-2:20089;

TCVN 7081-2:2010 do Ban ky thut tiéu chudn quéc gia TCVN/TC/F12 Sira va san
phdm sa bién soan, Téng cuc Tiéu chudn Do ludng Chét lgng dé nghi, B& Khoa
hoc va Céng nghé cdng bé.

Bd TCVN 7081 (ISO 12080) Sxa bt géy — Xac dinh ham luong vitamin A bao gdm

cac phan sau:

- TCVN 7081-1:-2010 (ISO 12080-1:2009), Sra bdt gdy ~ Xac dinh ham luwong
vitamin A — Phuong phap so mau,

- TCVN 7081-2:2010 (ISO 12080-2:2008), Sra bdt gdy - Xac djnh ham lwong
vitamin A — Phuong phép séc ki 16ng hiéu ndng cao.
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Sira bdt gdy — Xac dinh ham lwgng vitamin A -
Phin 2: Phwong phap séc ki 16ng hiéu ndng cao

Dried skimmed milk — Determination of vitamin A content —
Part 2: Method using high-pérformance liquid chromatography

CANH BAO - Viéc ap dyng tidu chudn nay cé thé lién quan dén cac vitlidu, thiét bj va cac thao tac
gay nguy hidm. Tiéu chudn nay khéng dura ra dwrgc tit ca cac vdn dé an toan lién quan dén vige st
dung ching. Nguéi sir dung tiéu chudn nay phai ty thiét 13p cac thao tac an toan va sirc khoé
thich hop va xac @inh kha nang 4p dung céc gi¢i han quy djnh trdc khi str dung tiéu chudn.

1 Pham vi ap dung

Tiéu chudn nay quy dinh phuwong phéap sic ki 16ng hiéu nang cao (HPLC) dé xac dinh vitamin A trong
sira bot gay chira it nhat 10 IU (don vi qudc té) vitamin A trén gam.

2 Thuat ngﬁ va dinh nghia

Trong tiéu chudn nay str dung thuat nglr va dinh nghia sau:

2.1
Ham lwgng vitamin A cla sira bt gdy (vitamin A content of dried skimmed milk)
Phan khéi lvong cta cac chat xac dinh dwgc bing guy trinh quy dinh trong tiéu chudn nay.

CHU THICH Ham lyong vitamin A dwoc bidu thj bing microgam retinal trén gam hodc bang don vi gubc té cva hoat 40

vitamin A trén gam.

3 Nguyén tic

MAu thir dugc xa phong hod va chiét Vitamin A duoc tach ra khoi tap chat bang phuong phap HPLC.
Ham lwong nay dugc xac dinh béng cach sl dung detector UV hoéc detector huynh guang.
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4 Thuébc thir

Chi s dung thudc thi? loai tinh khiét phan tich va st dyng nuéc cat hodc nwdc da khir khoang hoac
nwdc co do tinh khiét tuvong dwong, trir khi coé quy dinh khac.

4.1 Etanol (CHsCH,OH), 95 % phAn thé tich, khéng chira aldehyt.

4.2 Dung djch natri ascorbat, 200 g/l. Néu khéng ¢6 dung dich pha ché sdn, thi chudn bi bing cach
hoa tan 3,5 g axit ascorbic (CgHsOs) trong 20 ml dung dich natri hydroxit (NaOH) 1 mol/l va trén. Chuan
bj dung dich méi nay trong ngay s dung.

4.3 Dung dich kali hydroxit (KOH), 50 % phan khdi lwgng. Hoa tan 50 g kali hydroxit trong 50 ml
nuoe. Tron va lam ngudi dung dich. Chuén bi dung dich ngay trirdc khi str dung.

4.4 Dung dich cén nwéc kali hydroxit, 30 g/l. Hoa tan 3 g kali hydroxit (KOH) trong nuéc va thém
10 ml etanol (4.1) vao binh dinh mirc mdt vach 100 ml. Thém nwéc dén vach va trén. Chudn bi dung

dich nay ngay trwedc khi st dung.

4.5 DAu nhe, co dai séi tir 40 °C dén 60 °C hodc tir 60 °C 6én 80 °C.

4.6 Metanol (CH,OH), loai dung cho séc ki 16ng hiéu nang cao (HPLC).

4.7 Pha ddng: H8n hop metanol (4.6) va nwéc, vi dy: 90 + 10 (phan thé tich), (xem Chua y trong 8.5).

4.8 Dung dich chudn vitamin A. S dyng dung dich chudn @&i ching vitamin A cia US
Pharmacopeia " dwgc pha ché tir crystalin all-trans-retinyl axetat trong ddu hat béng, tiong duong voi
30 mg retinol (vitamin A dang ruou, CxHsO) trén gam dAu, hodc theo cong bd khi sén pham duoc ban.

Cét mot ddu clia vo éng chira dung dich chuén vitamin A cho dAu chdy vao binh xa phéng hoa. Can
khodng 20 mg dung dich chun, chinh x&c dén 0,1 mg. Thém 40 m| etanol (4.1). 10 ml dung djch natri
ascorbat (4.2) va 10 ml dung dich kali hydroxit (4.3).

Tién hanh xa phong hoa va chiét nhw quy dinh trong 8.3.2 dén 8.3.6. Chudn bj dung dich chuén dbi
churng theo quy dinh trong 8.4.

4.9 Butylat hydroxytoluen (BHT).

5 Thiét bj, dung cu

St dung cac thiét bi, dung cy cla phong thir nghiém théng thwerng va céc thiét bj, dung cy cy thé sau’

Y San phAm thich hop c6 ban sdn. Thang tin nay dua ra tao thudn tién cho ngudi sir dung tigu chuln. tiéu chuln nady khéng
An dinh phai sir dyng san pham nay.
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5.1 Sic ki ldng, cé detector UV
Cac didu kién van hanh dién hinh:

detector UV c6 thé do duoc do hap thy & budc song 325 nm, hodc detector cb dinh budc séng
trong khoang tir 300 nm dén 360 nm v&i 49 nhay cua detector Ia 0,128 AUFS (don vi hap thy trén

1

toan thang do);

tbc d6 dong rira giai 2 mi/min (khodng 10 MPa);

nhiét 4@ moi trvéng;

thé tich bom 20 pl;

tbc ad vé dd thj 10 mm/min.

1

Khi st» dung detector huynh quang, thi dat & budc séng kich thich & 325 nm va buc’rc'séng phat xa &
450 nm.

5.2 C4t sac ki, bing thép khéng gi, 250 mm x 4,6 mm, duoc nhdi bang vat liéu C8 hodc C18 c& hat
10 um, duroc lién két hoa hoc thanh cac hat microsilica x6p hoac ¢t co tinh nang twong duong.

5.3 Céc cé md hoidc binh nén, dung tich 250 mi.
5.4 Binh xa phong hoa, dung tich khoang 200 ml, dwoc gén véi bd ngung hdi v,

5.5 Binh dinh mirc mdt vach, dung tich 100 ml va 200 m!, phu hop va@i loai A quy dinh trong
TCVN 7153 (ISO 1042)P!.

5.6 Pipet mot vach, dung tich 10 mi, 25 mi va 50 ml, phu hop véi loai A quy dinh trong TCVN 7151
(1SO 648)".

5.7 N&i hoi, ndi cach thuy c6 thé dun dén sdi hosc bép dign.

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 Ia loai cé nut day bang polytetrafluoroetylen (PTFE).
5.10 Thiét bj siéu am.

5.11 Gidy loc, dvong kinh 90 mm.
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6 Liy mau

Viéc lay mau khong quy dinh trong tiéu chuén nay, nén 4y mau theo TCVN 6400 (ISO 707)

MAu gl @&n phong thir nghiém phai dung |a mau dai dién. M3u khéng bi hu hdng hoéc thay débi trong
subt qua trinh van chuyén hodc bao quan.

7 Chuin bj mau thw

Trén ky mau thir bing cach xoay va ddo chiéu hop dwng mau nhiéu 1an. Néu can, chuyén hét mau thu

sang vat chira kin khi co dung tich vira du.

8 Cach tién hanh

8.1 Yéu ciu chung

Néu cAn phai kiém tra sy thod man vé giéi han 13p lai (10.2), thi tién hanh hai phép xac dinh riéng ré
theo 8.2 dén 8.5.

Débi voi tht ca cac thao tac, thwc hién trong anh sang diu hodc sir dung d6 thuy tinh cé dé quang
hoa thép.

8.2 Dung dich thir

Can khoang 20 g si¥a bét, chinh xac @én 0,001 g, cho vao céc c6 mé hodc binh nén (5.3) va hoa tan
chiing trong 50 ml nuwéc néng & nhiét dd thap nhit 1a 80 °C. Dung dao trn hodic sir dung thiét bi siéu
am (5.10) d& pha v& cac cuc bj von thanh mang. D& ngudi dén nhiét 86 phong. Chuyén toan bé lueng
nay sang binh dinh mirc mét vach 100 ml (5.5). Thém nudc dén vach.

8.3 Xa phong hoa va chiét

8.3.1 Dung pipet (5.6) chuyén 25 mi dung dich thir da chudin bj (8.2) sang binh xa phong hoa (5.4).
Thém 20 ml dung dich kali hydroxit (4.3) va 10 ml dung dich natri ascorbat (4.2). Thém 50 mi etanol
(4.1) va lic déu.

8.3.2 Chuwng cét hdi lu 30 min trén ndi hoi (5.7) va thinh thodng xoay binh. La&m ngudi nhanh dudi
dong nuwéc chay.

8.3.3 Chuyén dung dich idng sang ph&u chiét (5.9), trang binh hai 1&n, m&i lan dung 30 mi nwéc, 10 mi
etanol (4.1) va 40 m! dAu nhe (4 5) L&c manh trong 30 s va @& yén cho dén khi tach thanh hai pha r6 rang.
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Chuyén pha nuéc (phia dudi) sang phéu chiét thir hai va lac véi hén hep cia 10 ml etanol (4.1) va
40 m| dAu nhe (4.5). Dé cho tach pha.

8.3.4 Chuyén pha nuwéc sang phéu chiét thir ba va pha diu nhe sang phéu chiét the nhat. Rira phéu
chiét thir hai hai 1an, dung 10 m! diu nhe (4.5). Cho nwéc rira vao phéu chiét thir nhat.

8.3.5 Lac pha nwoc voi 40 mi ddu nhe (4.5) va 10 ml etanol (4.1). Cho pha d&u nhe vao ph&u chiét
thir nhat, Rira dich chiét diu nhe ba 14n, méi Ian ding 40 mi dung dich nwéc cdn kali hydroxit (4.4) mai
chuén bi, I&c manh Sau d6 ria tiép, mdi IAn dung 40 ml nwéc cho dén khi nudc rira cudi cung trung
tinh voi phenolphtalein. Loai bd hét nwoc, cho hai tm gidy loc (5.11) dugc cit thanh dai vao phéu
chiét va lic géu. '

8.3.6 Chuyén dich chiét diu nhe da loai nuoc (8.3.5) sang binh dinh mic mét vach 200 mi (5.5).
Trang phéu chiét va gidy loc bing diu nhe (4.5). cho nudc rika vao binh dinh mirc, rdi thém khoang tur
10 mg dén 20 mg BHT (4.9). Thém dau nhe dén vach.

8.4 Chuin bj cac dung djch thir va dung djch déi chirng

Dung pipet 4y cac phan dich chiét d& pha lodng (8.3.6) thu duoc tr dung dich thix (8.2) va dung dich
chudn vitamin A (4.8) cho vao cac binh day tron riéng bigét. Cho bay hoi dén khé trong chan khong
biing cach xoay binh trong ndi cach thuy (5.8) & nhiét a4 khong qua 40 °C Lam ngudi binh dudi dong
nwéc chay va hdi lai 4p suét khéng khi, tét nhét 1a bang nito. Hoa tan ngay phan can trong 10.0 ml

metanol (4.6).

8.5 Xac djnh

Bom 20 ul dung dich thi va dung dich abi chirng (8.4) 1én ¢cdt va chinh céc didu kién thao tac cua
detector 8& cho cac pic cua vitamin A 1&n nhét ¢é thé trén thang do. Do dién tich pic cua vitamin A.

CHU Y - Cac chi tiét cua quy trinh séc ki khac nhau phy thudc vao cac thiét bj, kidu loai, thoi
gian sir dyng va nha cung cép cdt, cach nap dung dijch thir va dung djch déi chirng, c& miu va
detector. Ty 1¢ gitra metanol va nwéc sé thay ddi theo cac yéu té nay; vigc ting ham lrong
nwéc cia pha ddng sé lam téng th&i glan lwu.

9 Tinh va biéu thj két qua
Tinh ham Irong vitamin A, w, bing microgam retinol trén gam (hodc hoat dé cua vitamin A, biéu thj

bang don vi qubc té trén gam), theo cong thire sau:

px Ag x VyxVqxV,
- A xVy x Vg xm
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trong do:

p 1a ndng 49 retinol, trong dung dich déi chirng (8.4), tinh bang microgam trén mililit (hodc hoat
d% vitamin A tinh béng U trén mililit);

As la gia trj dién tich pic cua vitamin A trong dung dich thir (8.5),

A, la gia trj dién tich pic cda vitamin A trong dung dich d6i ching (8.5);

Vs latdng thé tich dich chiét ddu nhe (V, = 200 mi), tinh bing mililit (m!):

V, lathé tich dung dich dugc lay tir V, (8.4), tinh bang mililit (ml);

V; lathé tich metanol ding dé hoa tan phan cin (V; = 10 ml), tinh bdng mililit (ml);
V. laténg thé tich dung djch thir (8.2) (V, = 100 ml), tinh béng mililit (ml);

Vs 1a thé tich phan dung dich tht (8.3.1) (Vs = 25 ml), tinh bang mililit (ml);

m 1a khéi lugng cua phan miu thir (8.2), tinh bing gam (g).

10 PJ chum

Cé4c chi tiét clia phép thir lién phong thtr nghiém da tién hanh theo TCVN 6910-1 (ISO 5725-1) va
TCVN 6910-2 (ISO 5725-2) ¥ v& dé chum clia phuong phép da duoc cong bd (Tai liéu tham khéo [6)).
Céc gia tri thu dwgc tir phép thir lién phéng thir nghiém nay cé thé khéng ap dung cho cac déi ndng do
va cac chat nén khac véi cac ddi ndng dd va cac chit ndn da néu.

10.1 D4 lap lai

- Chénh léch tuyét di gitra hai két qua thir doc lap, riéng ré thu duwoc khi sty dung cung phuong phép
tién hanh trén vét liéu thir gibng hét nhau, trong mét phong thir nghiém, do mét nguoi thie hién, su
dung cung thiét bi, trong mét khoang th&i gian ngén, khdng qua 5 % cac trweng hop Ion hon 14 %
trung binh cdng cla.hai két qua.

10.2 DO tai lap

Chénh Iéch tuyét dbi giira hai két qua ther riéng ré thu duoc khi sty dung cung phuwong phap, tién hanh
thir trén vat liéu gibng thir hét nhau, trong cac phéng thi nghiém khac nhau, do nhirng ngudi khac
nhau thyc hién, st dung cac thiét bj khac nhau, khéng qua 5 % cac trwang hop I&n hon 42 % trung

binh cdng cua cac két qua.
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11 Bao cao thir nghiém

Bao cdo th» nghiém phai ghi ré:

a) moi thdng tin c&n thiét @é nhan biét ddy au vé miu thi;
b) phuong phap 1dy miu da dung, néu biét;

c) phuong phap thir da dung, vién dan tiéu chudn nay,

d) tAt ca cac chi tiét thao tac khéng quy dinh trong tiéu chudn nay, hodc tuy y !ua chon cung voi cac
chi tiét bat thwérng nao khac co thé anh huwéng téi két qua:

e) két qua thu duec hodc nédu kidm tra d6 13p lai, néu két qua cudi clng thu duec.

11
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Phuy lyc A

(Tham khao)

Biéu thj hoat 4§ bing don vj quéc té (1U)

A.1 Hoat d¢ vitamin A

Hoat d6 cla vitamin A dugc bidu thj bdng don vi quée té. 1 IU cua vitamin A dwge xac dinh 1 trong
duong voi hoat A 0,344 ug all-trans-retinyl axetat (xem Tai lidu tham khao [7)).

Hoat dé cua cac hgp chét vitamin A khac duoc tinh theo phép dinh lvgng hoa hoc sao cho 11U twong
dwvong voi hoat d§ cua 0,300 pg all-trans-retinol, 0,359 ug all-trans-retinyl propionat hodc 0,500 ug

all-trans-retinyl palmitat twong wng.

Diéu d6 cé ngha la hoat d6 cla 1 g all-trans-vitamin A dang nrou tinh khiét va este, bidu thi bang don
vi quéc té, sé bing:

Vitamin A dang rugu (retinol) 3 3330001U

— Vitamin A axetat 2 907 000 IU
— Vitamin A propionat 2785 0001U
- Vitamin A palmitat 1818 000 I1U

A.2 Phan tich chit chudn vitamin A (vitamin A dang este, tinh khiét hosc hoa tan trong dau)

Xem Tai liéu tham khao [7].

Can tir 25 mg @én 100 mg vitamin A dang este, chinh xac dén 0.1 %, cho vao binh cAu. Hoa tan lwong
can duoc nay trong 5 ml pentan, phy thudc vao lvgng céan, va pha loang bing 2-propanol dé thu dwoc
néng dé tlr 10 IU/ml &én 15 1U/m.

Kiém tra xem d6 hép thy téi da, A, cla dung dich da ndm trong khodng t&r 325 nm dén 327 nm hay
chva, dung 2-propanol lam chét Iong bu (dung dich tréng). Do d¢ hép thu, A, & buéc séng 300 nm,
326 nm, 370 nm.
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Tinh ty sé AJAn, dbi vdi tirng budc séng ndi trén. Néu ty sé nay khdng vuot qua 0,593 & budc sdng
300 nm, 0,537 & bwéc sdéng 350 nm, hodc 0,142 & budc séng 370 nm twrong rng, thi tinh ham lweng

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

Ap xV xf
100xm

trong dé;

A, lagid trj @ hap thy cye dai thu dwgc ¢ budc séng 326 nm:;

la tdng thé tich vitamin A dang este da pha lodng c6 ndng dd tir 10 IU/mI &én 15 IU/mi;

V
f 1a hé sé chuyén ddi tir o hap thy cu thé cla vitamin A dang este thanh don vj qudc té trén
gam (f= 1 900),

m 13 khéi lwgng cua vitamin A dang este can dugc, tinh b&ng gam (g).
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Thw muyc tai ligu tham khao
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