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L&i néi dau

TCVN 8970 : 2011 Buwgc xay dyng dya trén AOAC 973.67 lodine-131,
Barium-140 and Cesium-137 in mik and other foods. Gamma-ray
spectroscopic method;

TCVN 8971 . 2011 Duoc xay dyng dya trén AOAC 996.05 Cesium-134 and
Cesi um-137 in foods. ¥ -Ray spectrometric method,

TCVN 8972-1 : 2011 hoan toan tuong dwong véi EN 12823-1 : 2000;

TCVN 8972-2 : 2011 hoan toan tvong duwong véi EN 12823-2 : 2000,

TCVN 8973 . 2011 hoan toan twong dwong véi EN 12821 : 2009,

TCVN 8974 : 2011 hoan toan twong duong voi EN 14148 : 2003 va dinh chinh
ky thuat 2005;

TCVN 8975 : 2011 hoan toan twong dwong véi EN 14152 : 2003:

TCVN 8976 : 2611 hoan toan twong dwong véi EN 14166 : 2009;

TCVN 8977 : 2011 hoan toan twong dwong véi EN 14130 : 2003;

TCVN 8978 : 2011 hoan toan twong dwong véi EN 14131 : 2003;
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2011; TCVN 8973 - 2011 + TCVN 8978 : 2011 do ban ky thuat tiéu chuan
qudc gia TCVN/TC/F13 Phuong phap phan tich va Idy m3u bién soan, Tong

cuc Tiéu chuan Do lvdng Chéat lvgng dé nghi, B Khoa hoc va Céng nghé
cdng bd.



TIEU CHUAN QuUOC GIA TCVN 8974:2011

Thwe pham - Xac dinh vitamin K,

bang sac ky 16ng hiéu ning cao (HPLC)
Foodstuffs = Determination of vitamin K;

by high perfomance liquid chromatography (HPLC)

1 Pham vi ap dung

Tiéu chudn nay quy dinh phwong phap xac dinh vitamin K; trong thyc phdm béng séc ky 1éng hiéu
nang cao (HPLC). Ham lugng vitamin K, dwoc xac dinh bang cach do phylloquinon da bj khir. Phrrong
phap nay da dwoc danh gia dbi voi siva va thirc &n céng thirc danh cho tré so sinh, tuy nhién kinh
nghiém clia phong thir nghiém cho thiy phuong phap nay ciing ¢é thé dp dung dwoc cho cac loai thyrc
pham khac [10).

2 Tailiéu vién dan

Céc tai liéu vién dan sau rét can thiét cho viéc ap dung tiéu chuén nay. Di voi céc tai liéu vién dan ghi
nam cong b thi ap dyng phién ban dwoc néu. Bbi véi cac tai lidu vién dan khéng ghi ndm cong bé thi
ap dung phién ban méi nhét, bao gbm ca céc stra dbi, bd sung (néu cb).

TCVN 4851 (ISO 3696), Nudc dung dé phan tich trong phong thi nghiém — Yéu cau ky thuét va
phuong phap thir.

3 Nguyén tic

Sau khi loai chat béo ra khéi mau béng phuong phap enzym, ham Iwgng vitamin K, ¢6 trong dung dich
mau thich hop dugc xac dinh bang séc ky long hiéu nang cao két hop véi phan (rng khir sau cét, sau
do phat bang do huynh quang. Cac déng phén vitamin K, dwgc dinh lvgng nhw mét pic khéng phan
giai bang cot Cyg [1] dén [4].
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4 Thuoc thir
4.1 Yéu cau chung

Trong qua trinh phan tich, chi sir dung céc thudc thir loai tinh khiét phan tich va nuwéc st dyng 1a nudc
cét hodc it nhat 1 loai 1 ciia TCVN 4851 (ISO 3696), trir khi c6 quy dinh khéc.

4.2 Héa chéat va dung dich

4.2,1 Metanol, w(CH;OH) > 99,8 % khéi lrong.

4.2.2 Etanol, ¢ (C;HsOH) > 99,8 % thé tich.

42,3 Thubc thir ancol, (C;H,0H) = 95 %

Trdén 950 ml etanol (4.2.2) v&i 50 ml metanol (4.2.1).

4.2.4 Diclometan, w(CH,Cl,) = 99,5 %.

4.2.5 n-Hexan, w(CgH,4) 2 97 %.

4.2.6 DAau nhe, c6 diém sbi trong dai tir 35 T dén 60 T, lo ai tinh khiét phan tich.
4.2.7 Kali hydroxit, w{(KOH)= 85 %.

4.2.8 Dung djch kali hydroxit, ndng d6 chit c(KOH) = 10 mol/.
4.2.9 Kali dihydro phosphat, w{KH,PO,) = 99,5 %.

4.2.10 Kali cacbonat, W(K,CO;) > 99,9 %.

4.2.11 Natri axetat, khan, w(CH;COONa) 2 99,5 %.

4.2.12 Axit axetic, wW{CH;COOH) > 99,8 %.

4.2.13 Kém clorua, wv(ZnCl,) = 98 %.

4.2.14 Kém dang bat, c& hat < 63 um, w{Zn) = 97 %.

4.2.15 Dung dich dém phosphat, pH tir 7,9 dén 8,0

Hoa tan 54,0 g kali dihydro phosphat (4.2.9) trong khoang 350 ml nwéc, chinh pH 7,9 dén 8,0 béng
dung dich kali hydroxit (4.2.8) va pha loang dén 500 ml béng nwérc.
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4.2.16 Dung dich kém chlorua-axetat

Can 13,7 g kém clorua (4.2.13), 4,1 g natri axetat khan (4.2.11) va 3,0 g axit axetic (4.2.12) cho vao
binh dinh mirc 50 ml, hda tan trong metanol (4.2.1) va thém metanol dén 50 ml.

4.2.17 Lipaza loai VI

Vi du. san phdm tir Candida rugosa, cé hoat 6 1000 U/mg hodc loai thay thé khac phu hgp"; céc
ngudn enzym khac tir cac loai Pseudomonas va Rhizopus nhung cén xem xét dén hoat do ctia enzym.

4.2.18 Pha déng dung cho HPLC

Trén 100 ml diclometan (4.2.4), 900 ml metanol (4.2.1) va 5 ml dung dich kém clorua-axetat (4.2.16).
Loc qua bd loc ¢& 16 0,45 um.

4.3 Chat chuan vitamin K, (phyllochinon, 3-phytylmenadion), w{CsH.s0.) 2 99 %

Vitamin K, ¢6 thé cé dwoc t&r cac nha cung cap khac nhau. D9 tinh khiét cia chat chuan phylloquinon
c6 thé khac nhau. Vi vay, cin phai xac dinh ndng d6 clia dung dich hiéu chudn bang do phd UV (xem
phép thir ndng do & 4.4.4).

4.4 Dung djch géc
441 Chuy

Vitamin K, r&t nhay véi anh sang. Do d6, khi do can chi y bdo vé chét chuén va dung dich twong &ng
trong sudt quy trinh, vi dy: s dung cac dyng cy thuy tinh mau niu.

4.4.2 - Dung djch géc | cua vitamin Ky, ndng d6 khéi lvgng p(CsiHes02) = 1,0 mg/ml

Can chinh xac khoang 100 mg chét chuan vitamin K, (4.3) cho vao binh dinh m&rc 100 ml, hoa tan
trong metanol (4.2.1) va thém metanol dén 100 ml. Dung dich nay c6 thé bén dén 3 thang khi duoc
bao quan duéi dong nite, & noi i, nhiét 6 —20 T.

CHU THICH Vitamin K; c6 thé kho hoa tan trong metanol.
4.4.3 Dung dich géc Il vitamin K,, p(C3:H402) = 50,0 pg/ml

Dung pipet lay 5,0 ml dung dich géc | vitamin K; (4.4.2) cho vao binh dinh mi¢c 100 ml va pha loang
b&ng metanol (4.2.1) dén vach. Dung dich nay co thé bén dén 1 thang khi dugc bao quan dudi dong
nito & noi téi, nhiét dd —20 C.

" Vi dy: L-1754. Sigma Chemical Co, P.O. 14508, St. Louis, MO 63178, My. Théng tin nay dugc ding trong nghién clu
phong thir nghiém. Théng tin nay tao thuan tién cho ngudi sir dyng tiéu chuln va tiéu chudn nay knong 4n dinh phai st dyung
chiing. C6 thé st dyng cac san pham tuong duong néu cho két qua tuong ty.
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4.4.4 Phép thir ndng dd

Lam bay hoi 5,0 ml dung dich géc Il vitamin K, (4.4.3) bing may cb quay du6i 4p suét giam hodc dudi
dong nito. Hoa tan lai can trong 25,0 ml n-hexan (4.2.5) hodc dAu nhe (4.2.6).

Ding may do phd (5.1) do @ hép thy clia dung dich nay trong cuvet 1 cm so v&i n-hexan hodc dau
nhe & buéc séng cyc dai khoang 248 nm. Tinh ndng dé khdi Ivong vitamin K, p, bng microgam trén
mililit dung dich géc Il vitamin K, (4.4.3) theo Cdng thirc (1):

A, x10° x5
Om —238° 1
419 ()

Trong do:

Axs la d6 hap thy cla dung dich & budc séng cuc dai khoang 248 nm;

419  la gia tri A}* cua vitamin K; trong n-hexan (4.2.5) hodc dau nhe (4.2.6) & budc séng
248 nm [5];

10* 13 hé sb chuyén adi gia tri A}, sang microgam trén mililit;

5 la bwérc pha lodng trong qua trinh thay @i dung méi ti metanol sang n-hexan.
4.5 Dung dich chuan
4.5.1 Dung dich chuan trung gian, vitamin K,, p (C31H40) = 2,5 pg/ml

Dung pipet lay 5,0 ml dung dich géc Il vitamin K, (4.4.3) cho vao binh dinh méc 100 mi va pha loang
dén vach bang metanol (4.2.1).

4.5.2 Dung dich chuén vitamin K, dung cho HPLC, p (C3;HeO;) = 25,0 ng/ml.

Dung pipet l4y cac thé tich thich hep, vi dy 1 ml dung dich chuan trung gian vitamin K, (4.5.1) cho vao
c4c binh dinh mirc mau nau, vi dy dung tich 100 ml va bd sung metanol (4.2.1) dé pha loang dén vach.
Chuén bj dung dich nay trong ngay st dyng.

5 Thiét bi, dung cu
St dyng cac thiét bi, dung cy cua phong thir nghiém théng thuéng va cy thé nhw sau:
5.1 May do phd UV

May do phd UV do dwgc d6 hép thy & cac budc séng xac dinh, diing cac cuvet thich hop, vi dy: 1 cm.
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5.2 Hé théng HPLC

Hé théng HPLC, gém cé bom, bd bom mau, detector huynh quang cai dat dwec buéde séng kich thich
& 243 nm va budc séng phat xa & 430 nm va hé théng xt ly s6 liéu nhw may tich phan.

5.3 CotHPLC

Cot phan tich pha ddo, vi dy dwdng kinh t&r 3,0 mm dén 4,6 mm, dai t 100 mm dén 250 mm, dugc
nhdi bing hat ¢& tir 3 um dén 10 pm.

C6 thé s dyng c& hat va kich thwdc cot khac vei quy dinh trong tiéu chudn nay. Cac théng sé tach
phai phU hop véi vat ligu nhéi & dam bao cac két qua twvong duong.

C6 thé stir dung cac hé théng khac (xem Phy luc C) véi diéu kién théa man viéc tach phylloquinon ra
khdi cac chét chiét cung.

5.4 B khir sau cét

Cot thép khong gi hodc ¢t thay tinh dwoc dat vao gitra cft phén tich va detector huynh quang, vi dy
dudng kinh tir 2,0 mm dén 6,0 mm, dai tir 10 mm dén 150 mm, dwoc nhdi bang bot kém (4.2.14).

5.5 Dung culoc
B6 loc mang c& 16 vi dy 0,45 um la thich hop.

CHU THICH Viéc lpc pha ddng cling nhur dung dich mau qua bd loc mang trwée khi sir dyng hodic bom sé lam tang thoi gian
sl dyng cua cit.

6 Cach tién hanh
6.1 Chay

Vitamin K, r4t nhay v&i anh sang. Do dé, khi do c&n chi ¥ bado vé mau va dung dich twong &rng trong
sudt quy trinh, vi dy: str dyng cac dung cy thly tinh mau nau.

6.2 Chuén bi mau the

Péng hoa mau thir. Nghién m3u bing may nghién thich hgp va trén déu lai. Can c6 cac bién phap nhw
lam lanh so by dé mau khdng tiép xGc véi nhiét dd cao trong khoang thoi gian dai.

6.3 Chuan bj dung dich mau
6.3.1 Chiét mau

Can mét lugng miu thich hep, chinh xac dén miligam, vi dy 1 g miu dang bdt hodc 10 g mau dang
16ng cho vao éng nghiém hodc binh nén c6 thé day kin. Trén ma3u dang bdt véi 15 ml nwéc & 40 C,
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ding may vortex, déi véi cac mau dang 16ng thém 5 ml nwéc & 40 C. Cho ¢ hay mau tréng véi cac
thuéc thr nhwng khéng ¢6 méu thir (xem 6.5).

6.3.2 Xir ly bing enzym

Thém 5 ml dém phosphat c6 pH 7,9 dén 8,0 (4.2.15) va tron ddu. Thém 1,0 g lipaza (4.2.17), trén béng
méay vortex, day nap va Iac dé phan tan trong khodng t» 2 min dén 3 min. U hdn hop & nhiét 46
37 T + 2 Ttrong 2 h. C (¥ sau mét khodng thoi gian, vi du 20 min, thi Iic manh hédn hop béng tay.

6.3.3 Chiét

Dé ngudi dén nhiét do phong, thém 10 ml thubc thir ancol (4.2.3), 1,0 g kali cacbonat (4.2.10) va tron
déu. Thém mét lwong xac dinh Ve clia n-hexan (4.2.5), vi du 30 ml va I&c manh. Dé yén cho tach pha &
noi téi hodc cho ly tdm, vi dy & 2 000 g trong 10 min. Dich chiét n-hexan cé thé bén qua dém néu dwoc
bao quan & noi t6i, nhiét d6 4 C d wéi dong nito.

6.3.4 Chuyén pha va pha loing

Dung pipet 4y mot lugng dich 16ng Vi cua pha n-hexan (6.3.3), vi dy 0,5 ml mau da bd sung vitamin K,
ho&c 5,0 ml m&u chwa bd sung vitamin K, vao trong lo nhd. Loai bd dung méi duéi dong nito va hda
tan phan con lai trong thé tich V xac dinh cba metanol (4.2.1), vi dy 1,0 ml. Day la dung dich m&u thi
cudi cung dwoc dung dé phan tich HPLC.

6.4 Nhan biét

Nhén biét vitamin K, béng cach so sanh thoi gian lwu cla pic trong cac séc dd clia dung dich thir
(6.3.4) va théi gian Iwu cla pic trong dung dich chuan (4.5.2). Viéc nhan biét pic ciing c6 thé thyc hién
bang cach thém cac lvgng nhd cba cac dung dich chuén thich hop vao dung dich thi.

Viéc tach va dinh lvgng da dwoc chivng minh 1a théa man néu tuan tha cac diéu kién thir nghiém sau
day (xem thém Hinh A.1 @én Hinh A.3). Bi v&i c4c diéu kién HPLC thay thé, xem Bang C.1.

Pha tinh: C18, vi dy cét phan tach C18, c& hat 5 um, kich thwéc 150 mm x 3,9 mm

Pha dong: Trén 100 ml diclometan (4.2.4), 900 ml metanol (4.2.1) va 5 ml dung dich kém
clorua axetat (4.2.16).

Téc do dong: 1,0 ml/min
Thé tich bom: 20 pl
Cét khir: Cét bang thép khdng gi kich thuéec 20 mm x 4 mm dwoc nhdi bang bét kém (4.2.14).

Detector: Huynh quang, bwéc séng kich thich: 243 nm; bwéc séng phat xa: 430 nm
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CHU THICH 1 Céac ddng phan vitamin K (cis va tran) duoc rira gidi vao mét pic khdng phan gidi, st dyng cac pha tinh clia
6t C18 (6, 7). Thir nghiém méi @Ay cho théy, viéc tach cac ddng phan trong cac méu thyc phdm cé thé thye hign dugc béng
cach dung cdt C30 [10]. Tuy nhién, cac ddng phan trong cac chét chuin va cac chét co dic c6 thé tach duec bing sic ky pha
thuwéng, dung detector UV [8, 9].

CHU THICH 2  Theo kinh nghiém phéng thir nghiém cho thiy, trong qua trinh phén tich HPLC c6 thé 1am néng cdt khir dén
40 °C dé qua trinh khir nhanh hon.

6.5 Xac dinh

Bom cac thé tich thich hop bing nhau, vi dy 20 wl dung dich chuén (4.5.2) ciing nhw dung dich mau
thir (6.3.4) vao hé théng HPLC.

Tién hanh xac dinh bing phrong phap ngoai chun, tich phan dién tich pic hodc xac dinh chidu cao pic
clia mAu va so sanh cac két qua véi cac gia tri twong wng ddi véi chét chuan.

Néng dd vitamin K, trong dung dich mu cudi ciing 1a rét thap. Vi vay, can stk dung cac dung cy thiy
tinh sach dé tranh nhiém ban. Thyc hién phép thir trdng, si» dung cung quy trinh nhing khdng ding
mau thir d& khang dinh khéng cé sy nhiém ban.

7 Tinh két qua

Tinh két qua dya vao dwéng chuan hodc st dung cac chwong trinh tich phan twong tng hodc theo
cong thirc gian lwec sau day:

Tinh phan khéi lwong cta vitamin K, w, bing microgam trén 100 g mau, theo Céng thiic (2):

_AsxpxVx Ve x100

W= Ast x mxV 4x1000

()

Trong do

As la dién tich pic hoac chidu cao pic cuia vitamin K, thu dwgc ti dung dich mu the (6.3.4),
tinh bang don vi dién tich hodc don vi chiéu cao;

Ast  la dién tich pic hodc chiéu cao pic clia vitamin K; thu dwoc tir dung dich chun (4.5.2),
tinh bang don vi dién tich hodc don vi chiéu cao;

P la ndbng do vitamin K, cua dung dich chudn (4.5.2), tinh bang nanogam trén mililit (ng/ml);
v la tdng thé tich ctia dung dung dich mau thir (6.3.4), tinh b&ng mililit (ml);

Va la thé tich dich I6ng ctia dich chiét dwoc dung cho chuyén pha, tinh bang mililit (ml);

Ve  lathé tich clia chét chiét n-hexan (6.3.3), tinh bang mililit (ml);

m la khéi legng mau, tinh bang gam (g);
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1000 14 hé sb chuyén dbi tir nanogam sang microgam;
100  1a hé sb chuyén ddi sang phan khéi lgng trén 100 g.

B4o c4o két qua vitamin K;, tinh béng microgam trén 100 g.

8 Do chum
8.1 Yéu cau chung

D liéu vé do chum ddi véi phép xac dinh vitamin K; dwgc thiét 1ap vao nam 1998 do mét nghién clru
phong thir nghiém tién hanh theo cac hwéng din québc té AOAC trén cac mau stka da bd sung va chua
bo sung vitamin K, khac nhau [4], néu trong trong Phy lyc B. D@ liéu thu dwec tir nghién clru cdng tac
nay cé thé khong 4ap dung cho cac dai ndng dd phan tich va céc chét nén khac véi cac dai ndng do
phan tich va cac chét nén da néu trong Phy lyc B.

8.2 Polaplai

Chénh léch tuyét ddi gira cac két qua cua hai phép thir don 1& trén vat ligu thir gibng hét nhau, do mét
ngudi thyc hién, st dyng ciing thiét bi, thirc hién trong mét khodng théi gian ngdn, khéng dwec qua
5 % cac trevong hop Ion hon giéi han lap lai r.

Céc gia tri ddi véi vitamin K, 1a:

Sira dang Idng nguyén chét si¥a tiét tring (UHT),

chwa bé sung vitamin K; (1) X =0,49 pg/100g r=0,12pg/100g
Bot si¥a clru nguyén chét, chwra bd sung vitamin K, (2) X =6,63ug/100g r=0,60 ug/100g
Thirc an cong thirc danh cho tré so sinh c6 sira,

¢6 nhidu dAu thyc vat, da bd sung vitamin K, (3) X =11807pg/100g r=14,01 ug/100 g
Thirc an cong thire danh cho tré so sinh cé whey,

¢6 mot phan dau thye vat, da bd sung vitamin K, (4) X =3224ug/100g r=4,31pug/100g
Thirc an cong thirc danh cho tré so sinh ¢6 dau nanh,

c6 nhiéu dau thyc vat, da bd sung vitamin K, (5) X =78,6910/100g r=571pg/100g
Thirc an cong thirc danh cho tré so sinh ¢6 whey,

c6 nhiéu déu thyc vat (6) X =49,64ug/100g r=7,11pg/100g
Thire &n cong thire danh cho tré so sinh cé whey,

c6 mdt phan dau the vat, da bd sung vitamin K, (7) x =90,94 ng/100g r=11,32ug/100 g
NIST SRM 1846 ?, thirc an cong thire

danh cho tré so sinh da trdn, dang kho (8) X =94,62pug/100g r=15,05n0/100g

* Gié tri quy v& (94 £ 10) pg/100 g.
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Cac sé trong ddu ngodc don lién quan dén mau trong Bang B.1 (xem Phy lyc B).

8.3 Do tai lap

TCVN 8974:2011

Chénh léch tuyét ddi gitra cac két qua clia hai phép thir don 18, thu dwgc khi tién hanh thi trén vat liéu
giéng nhau, do hai phéng thi nghiém thyec hién, khéng duoc qué 5 % céc tredng hop I6n hon giéi han

tai lap R.

Céc gia tri ddi véi vitamin K, la:

Sira dang 16ng nguyén chét tiét tring (UHT),
chua bd sung vitamin K, (1)

Bot sira clru nguyén chét, chwa bd sung vitamin K, (2)

Thire &n cong thire danh cho tré so sinh ¢6 sira,

¢6 nhiéu dau thyc vat, da bd sung vitamin K, (3)
Thire an cong thire danh cho tré so sinh cé whey,

c6 mdt phan dau thyre vat, da bd sung vitamin K; (4)
Thirec an cong thire danh cho tré so sinh ¢é dau nanh,
c6 nhiéu dau thyrc vat, da bd sung vitamin K; (5)

Thire an cong thire danh cho tré so sinh c6 whey,
c6 nhiéu dau thyc vat, da bd sung vitamin K; (6)

Thirc an cong thire danh cho tré so sinh cé whey,
c6 mét phan dau thyc vat, da bd sung vitamin K, (7)

NIST SRM 1846, thirc &n cdng thirc
danh cho tré so sinh da trgn, dang kho (8)

Cac sb trong dau ngodc don lién quan dén miu trong Bang B.1 (xem Phu luc B).

9 Bao cao thir nghiém

x|

= 0,49 ug/100 g

>

X =6,63 ug/100 g

%

X =118,07 ug/100g

x|

X =32,24 ug/100 g

>

X =78,691ug/100 g

>

=49,64 ng/100 g

x|

=90,94 ug/100 g

X =94,621g/100g

Bao cdo thtr nghiém it nhét phai bao gdm cac thong tin sau day:

a) moi thdng tin can thiét d& nhan biét ddy du vé miu thir;

b) vién dan tiéu chuan nay hodc phwong phap thir da sir dyng;

c) cackét qua va cac don vj biéu thj két qua;

d) ngay va quy trinh ldy mau (néu biét);

R =0,15pg/100 g

R =1,08 ug/100 g

R=18,19 ug/100 g

R =598 ug/100 g

R =953 ug/100g

A=10,65ug/100 g

R=11,60ug/100 g

R=17,95pg/100 g
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e) ngay nhan mau;

f) ngay th&r nghiém;

g) céc diém dac biét quan sat dwoc trong khi tién hanh thir nghiém;

h) moi chi tiét thao tac khéng dwoc quy dinh trong tiéu chudn ndy hodc nhirng diéu dwoc coi la tuy
chon c6 thé anh hudng dén két qua.
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Phuy lyc A
(tham khao)

Céc séc do

150}
125 F

100 |

S0 f

5 F

0 2 4 6 8 10 12

CHU DAN
A Cuong do tin higu, mV B Théi gian, min

Hinh A.1 - Vi du vé viéc tach vitamin K, ra khéi miu 1 bing HPLC [s(ra dang léng nguyén chét
tiét trung (UHT), chia bd sung vitamin K]

150 -

s F

100 -

K

S0 F

25

CHU DAN
A Cudng dé tin higu, mV B Théi gian, min

Hinh A.2 — Vi du v& viéc tach vitamin K, ra khéi miu 1 bang HPLC (bt sira clru nguyén chét,
chwa bd sung vitamin K;)
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150 -

125

100

K

50

25

Coaalanalonalonalonalanel o
0 2 & 6 8 10 12
B

CHU DAN

A Cudng a6 tin hiéu, mV B Thdi gian, min

Hinh A.3 — Vi dy vé viéc tach vitamin K, ra khéi 5 mau bang HPLC [Thirc &n cdng thirc danh
cho tré so sinh cé diu nanh, nhiéu dau thc vat, da bé sung vitamin K]

Pha tinh: Cot C18, vi dy: Cot phan gidi C18, ¢& hat 5 um, kich theéc 150 mm x 3,89 mm
Pha dong: Tron déu 100 ml diclometan (4.2.4), 900 ml metanol (4.2.1) va 5 ml dung dich k&m clorua axetat
(4.2.16).

Téc dg dong: 1,0 ml /min
Thé tich bom: 20 pl
Cot khir: Cét biing thép khdng gi, kich thwéc 20 mm x 4 mm dugce nhéi bdng bot kém (4.2.14)

Detector: Huynh quang, buéc séng kich thich: 243 nm; bwéc séng phat xa: 430 nm
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Cac di liéu sau day da duoc xac dinh trong nghién ciru cong tac quéc té [4).

Bang B
(tham kh&o)

D@ ligu vé d chym

Bang B.1 - Di¥ ligu vé d§ chum

TCVN 8974:2011

$6 lgng méu | 1 | 2 3 4 5 6 7 8
Chét phan tich Vitamin | Vitamin | Vitamin | Vitamin | Vitamin | Vitamin | Vitamin | Vitamin
K| K] K! K| Kt K| K1 K1
| Nam tién hanh phép thir lién
phong thir nghiém 1998 | 1998 | 1998 | 1998 | 1998 | 1998 | 1998 | 1998
l S6 lugng phéng thir nghiém 33 34 34 34 34 34 34 34
| 86 lvgng mau 2 | 2 2 2 2 2 2 2
Sé lvgng cac phong thir nghigm i
con lai sau khi trir ngoai 1& 32 | 29 34 34 34 34 33 34 |
S6 lugng cac phong thir nghiém I iT
ngoai 1& | 1 5 0 0 0 0 1 0
Sé luong bd di liéu | 62 | 56 66 66 66 66 64 66
Gia tri trung binh, X, ug/100 g | 049 | 663 | 11807 | 3224 | 7869 | 49,64 | 90,94 | 94,62
D9 léch chuan 13p lai, s, ug/100g | 0,04 | 021 5,00 1,54 2,04 2,54 4,04 5,38
D4 léch chuan trong dbi l3p lai, . i
RSD, % 9,03 | 323 4,24 477 2,59 5,11 4,44 5,68
Gidi han I3p lai, r[r=2,8 x 5],
pg/100 g 0,12 0,60 | 14,01 | 431 5,71 7,11 11,32 | 15,05
| 6 léch chudn tai l13p, ss, ug/100g° | 0,05 0,39 6,50 2,14 3,40 3,80 4,14 6,41
| Dg léch chuln twong dbi tai 13p,
| RSDg, % 10,94 = 581 5,50 6,63 433 7,66 4,56 6,78
| Gioi han tai 1ap, R[R=2,8 x sg),
pg/100 g 0,15 1,08 | 1819 | 598 9,53 | 10,65 | 11,60 | 17,95

| Cac mu:

| 2 B6t sva ciru nguyén chat, chura bd sung vitamin Ki:

['3 Thucan cong thirc danh cho tré so sinh ¢6 sira, ¢6 nhidu dau thyrc vat, da bd sung vitamin Ki;

! 4 Thuc an cong thirc danh cho tré so sinh ¢ whey, c6 mét phan diu thyc vat, da bd sung vitamin K,

|'§ Thire an cong thire danh cho tré so sinh ¢6 du nanh, c¢6 nhidu diu thye vat, da bd sung vitamin Ki;
& Thirc an cong thirc danh cho tré so sinh ¢é whey, ¢6 nhiéu dau thyc vat, da bd sung vitamin Ki;

l 7 Thirc an cong thirc danh cho tré so sinh cé whey, cé mdt phéan dau thyre vat, da bd sung vitamin Ki;

| 8 NIST SRM 1846, thirc &n cong thirc danh cho tré 5o sinh 03 duoc trgn kho (94 + 10) ug/ 100 .

1 Sira dang I6ng nguyén chét tiét tring (UHT), chura bd sung vitamin Ki;
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Phulyc C
(tham khao)

Céac hé théng HPLC thay thé

Viéc tach va dinh lvong da dwoc chimg minh 12 thda man néu 4p dung [4] cac didu kién thir nghiém sau day.

Pha tinh Dwirng kinh cot Cot khiv Téc do dong
(mm x mm)* (mm x mm)* (ml/min)®
Alltima® C18, 5 pm 150 x 4,6 20x 4 15
Novapak® C18, 5 um 100 x 8,0 20x 4 1,5
I Lichrospher® 100 RP18, 5 um 250 x 4,0 125x 3° 1,5
Resolve® C18, 5 um 150 x 3,9 20x 4 1,0
L-Column® ODS, 5 um 250x 4,6 20x4 0,8
L-Column® ODS, 5 um 150 x 4,6 10x6 08
Capcell Pak® C18, 5 um 250 x 4,6 20x2 1,0
Econosphere® C18, 5 um 250 x 4,6 30x4,6 1,0
| Vydac' C18,5um 250 x 4,6 20 x 4 1,0
| Nucleosil® 120 C18, 5 um 250 x 4,0 30 x4 1,3
Spherisorb” ODS2, 5 um 250x 4,6 20x 4 1,5
Varian® C18, 5 um 250 x 4,6 20 x 4,6 1,2
Pickering® C18, 5 um 150 x 4,6 20 x4 1,0
Hypersil® BDS C18, 3 um 150 % 3,0 40x2 0,5
ChromSpher” C18, 5um 100 x 3,0 40x3 06
Hypersil® ODS, 5 um 250 x 4,6 20x 4 1,0
Vydac' 201 TP54 C18, 5 um 250 x 4,6 50 x 2,1 0,8
Partisil® ODS3, 5 um 250 x 4,6 20 x4 1,0
Supelco® C18, 5 um 250 x 4,0 30x4 1,5
YMC Pack®™ ODS-AM, 5 um 250 x 4,6 150 x 4,6 1,3
Zorbax” Rx C18, 5 um 150 x 4.6 20x4 1,0
Zorbax® ODS, 5 um 250x 4,6 20x 4 1,5
_&Bondapak‘ C18, 10 um 3_00 x3,9 20x 4 1,0
Prodigy® ODS3, 5 pum 150 x 4,6 20x4 1,5
YMC*® C30, 5 um® 250 x 4,6 20x4 15

* Thép khbng gi.
® Thuy tinh.

¢ Thanh phan cua pha déng dugc néu trong phwong phap.

Cét nay tach cac déng phan (cis va trans) vitamin K;. Cac két qua thu dwgc bing cbt nay da duoc loal trir tir cac di lidu

théng ké.
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