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Thwe pham - Xac dinh vitamin Bs,
bang phwong phap sic ki 16ng hidu ning cao (HPLC)

Foodstuffs — Determination of vitamin B,
by high-performance liquid chromatography (HPLC)

1 Pham vi ap dung

Tiéu chudn nay quy dinh phuong phap xac dinh ham lugng vitamin By, trong thye pham béng sic ki
Iong hiéu nang cao (HPLC).

Phwong phap nay da dugc danh gia xac nhan trén cac miu thire 3n céng thirc cho tré so sinh va san
ph&m b sung vitamin B, danh cho nguéi Ion. D& cé thém théng tin v& cac di liéu da duoc danh gia
xac nhan & trén, xem Phuy luc A.

2 Nguyén tic

Vitamin Bs, dugc chiét ra khoi mAu thtr bing dung dich dém natri axetat (pH 4,5) va kali xyanua &
105 °C. Dich chiét dwgc tinh sach va cé déc bang cot chiét pha rén (SPE) C8 hoac C18, sau do duoc
phén tich bang séc ki ray phan t& va séc ki pha ddo. Vitamin By, dwoc xac dinh bing sic ki 16ng voi
detector kha kién & buéc séng 550 nm.

3 Thubc the

Chi st dyng thubc thir logi tinh khiét phan tich va chi st dung nwéc b dién tré sudt khéng nhd hon
15 MQ-cm, trir khi €6 quy dinh khac.

3.1 Axetonitril, logi ding cho HPLC.

3.2 Canxi sulfat, khan, c& hat 8 mesh, s dung lam chét hat dm, vi du Drierite .

" Tiéu chusn nay khéng &n dinh sir dung san phim nay, c6 thé sl dung cac san pham tuong ty néu cho cac két qua tuong duong.
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3.3 Dung dich etanol. 25 %
Pha loang 50 ml etanol bing nwéc dén 200 mi.
3.4 Dung dich dem natri axetat, 0,1 M

Hoa tan 16.4 g natri axetat khan hodc 27,2 g natri axetat ngam ba phan tl nwéc trong khoang 1 800 m!
nwéc. Chinh pH dén 4,50 béng axit axetic dm dic. Pha loang bang nwéc dén 2 000 ml.

Dung dich & pha c6 thé si¥ dung trong véng 3 thang.
3.5 Dung djch kali xyanua, 0,4 %

Hoa tan 0,02 g kali xyanua (do tinh khiét > 97 %) trong dung dich dém natri axetat 0,1 M (3.4) va pha
loang dén 5 ml.

Chuan bj dung dich ngay truéc khi st dyng.

3.6 Dung dijch kali xyanua, 1 %

Hoa tan 0,25 g kali xyanua (46 tinh khiét > 97 %) trong nwéc va pha loang dén 25 ml.

Chuan bj dung dich ngay trurdc khi st dung.

3.7 Dung dich Taka-diastaza, 6 %

Hoa tan 0,6 g Taka-diastaza 2 trong 10 ml nwéc. Chudn bj dung dich ngay trwée khi str dung.
3.8 Dung mdi pha déng A

Pha loang 4,0 ml trietylamin (TEA) bing nwéc dén 1 000 ml va chinh pH dén gia trj tie 5 dén 7 béng axit
formic dam dac.

3.9 Dung médi pha dong B

Chuyén 4,0 ml TEA vao 250 ml axetonitril, pha loang bing nwéc dén 1 000 mi va chinh pH dén gia tri
tir 5 dén 7 bang axit formic dam déc.

3.10 Dung méi pha dong C

Chuyén 4,0 ml TEA vao 750 ml axetonitril, pha loang bing nwéc dén 1 000 ml va chinh pH dén gia tri
ttr 5 dén 7 bang axit formic dam dac.

? Cé thé st dung san phdm clia Accurate Chemical Co. Théng tin ndy dua ra tao thuén ti¢n cho nguéi siv dyung lidu chudn va
khéng 4n dinh phai stv dung chiing. C6 thé sir dung cac san pham frrong ty néu cho cac két qua trong duong.
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3.11 Dung dich axetonitril trong nwéc. 2.5 % (dung méi pha dong D)

Pha loang 50 m! axetonitril bang nwéc dén 2 000 ml

3.12 Dung dich axetonitril trong nwoc, 10 %

Pha loang 150 ml axetonitril bAng nwéc dén 1 500 ml.

3.13 Dung dich axetonitril trong nwéc, 25 % (dung maéi rira giai SPE)

Pha lodng 25 ml axetonitril bing nwdc Gén 100 ml.

3.14 Dung djch axetonitril trong nwéc, 30 % (dung méi rira giai SPE)

Pha loang 30 ml axetonitril bAng nwéc dén 100 ml.

3.15 Dung dich axetonitril trong nwéc, 50 % (dung mdi bao quan va lam sach cot)
Pha loang 500 ml axetonitril bing nwéc dén 1 000 ml. Dung dich da pha cé thé s dung trong 6 thang.
3.16 Dung djch chuén vitamin B;,

Chuan bj cac dung dich chun tai noi tranh dwoc 4nh sang UV. Bao quan cac dung dich chuén & nhiét
b tir 2 °C @én 8 °C trong binh dinh mirc cé nép day kin khi.

3.16.1 Dung dich chudn géc vitamin By, 10 000 g/l

Can chinh xac khodng 1 mg chat chuén vitamin B,, (khéi lweng can phy thude vao dd chinh xéc cia
chét chuan). Hoa tan trong etanol 25 % (3.3) va pha loang béng etanol 25 % dén 100 ml. Dung dich da
pha cé thé st dung trong 6 thang.

Khéi lwgng chat chudn vitamin By, ¢in lay, S,, tinh béing miligam (mg), dwec tinh nhu sau:
S, =10000 x 0,1 x 1/P
Trong do:
10 000 1a ndng d cin dat clia dung dich chuén géc, tinh bing microgam trén lit (ug/);
0.1 la thé tich pha lodng, tinh bang lit (I);

P la do6 tinh khiét clia chat chudn vitamin B,,, biéu thj theo cyanocobalamin, tinh béng

microgam trén miligam (pg/mg).
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3.16.2 Dung dich chuén trung gian vitamin By,. 1 000 pg/l

Pha loang 10 ml dung dich chuan gdc vitamin B,; (3.16.1) bang nwéc dén 100 ml. Dung dich da pha
bén trong 1 tuan.

3.16.3 Dung dich chuan lam viéc vitamin By, tir 2,5 pg/l dén 25 pg/l

Pha loang 0,5; 1; 2; 3; 4 va 5 ml dung dich chuén trung gian vitamin B, (3.16.2) bang axetonitril 10 %
(3.12) dén 200 ml. Dung dich da pha bén trong 1 thang.

4 Thiét bi, dung cu
| St dung cac thiét bi, dung cu clia phong thir nghiém théng thudng va cy thé nhw sau:
4.1 Hé théng HPLC

Hé gradient v&i khda dbi chigu, bom déng dong va detector UV-VIS dwoc trang bj dén volfram, c6 thé
hoat dong & buéc song 550 nm va cé bd ldy mau ty dong cé thé bom 2 ml mAu.

4.2 Coétray phan tov

C6t co c& hat 4 um, kich thuwdc 250 mm x 9,4 mm  hodc c& hat 5 ym, kich thwéc 300 mm x 8 mm ¢

hodc twong dwong.
4.3 Cot phin tich pha dao

Cét phan tich C18, loai c6 c& hat 3 pm, kich thuwdc 100 mm x 4,6 mm * v&i ¢t bao vé c6 c& hat 3 y,
kich thwéc 10 mm x 4,6 mm ® hodc loai twong duong.

4.4 Tu siy, co thé duy tri nhigt dd & (95 £ 5) °C va (105 + 5) °C.
4.5 Dung cu do pH.
4.6 Can phan tich, c6 thé can chinh xac dén 0,01 mg.

4.7 Xyranh, loai dung mét Ian, dung tich 30 ml.

3 Co thé sir dung san phdm Zorbax GF-250, P/N 884973-901. Thdng tin nay dua ra tgo thudn tién cho ngudi st dung tiéu
chuén va khang 4n dinh phai st dung chung. Cé thé st dyng cac sdn phdm trong ty néu cho cac két qua trong duong.

G thé st dung san phdm Shodex Protein KW-802.5, P/N F6989000. Théng tin ndy dua ra tao thuan tién cho ngudi sty dyng
tiéu chudn va khang &n dinh phai st dung chung. C6 thé sir dung cac sén pham trong tw néu cho cac két qua tvong duong.

" Co thé sir dung san pham Thermo Scientific Aquasil P/N 77503-104630. Thong tin ndy dua ra tao thuén tign cho ngudi sty
dung tiéu chudn va khang An dinh phai siv dung ching. Cé thé st dung san pham trong tu néu cho cac két qua trong duong.

1 C6 thé sir dung san pham Thermo Scientific Aquasil P/N 77503-014001. Théng tin ndy dua ra tao thuan tign cho ngudi st
dung tiéu chudn va khéng n dinh phai st dung ching. Cé thé st dyng san pham tvong tw néu cho cac két qua twvong duong.
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4.8 Binh non, dung tich 125 ml.

4.9 Binh dinh mdrc, dung tich 5 ml, 10 ml va 100 ml

4.10 Giy loc, Whatman 2V hoac loai twong duong.

4.11 Phéu loc. bang chét déo. thich hop dé st dung ciing gidy loc.

4.12 Pipet.

413 Cot SPE

Cot C8, 600 mg ; C8, 900 mg ¥; C18, 600 mg ¥; C18, 900 mg ' hoac loai twong duong.
4.14 Mang loc, bang nylon c& 16 0,45 pm.

4.15 B9 chan khong, 24 cBng, c6 van khoa, hodc loai tvong dwong.

4.16 Lo dyng miu.

4.17 Ta hat

5 Lay mau
Viéc l4y mau khéng quy dinh trong tiéu chun nay.

M3u glri dén phong thir nghiém phai 13 m3u dai dién. M3u khéng dwgc hw hdng hodc thay ddi trong
sudt qua trinh bao quan va van chuyén.

6 Cach tién hanh
6.1 Chudn bj miu thir

Thire hién chuén bj mAu thir trong didu kién tranh &nh sang UV. Bdo quan mAu thir da chuén bj & nhiét
dd tlr 2 °C @én 8 °C va str dyng trong vong 14 ngay.

" C6 thé sir dung san phdm Alitech/Grace Davidson P/N 20958. Théng tin nay dura ra tao thusn tién cho ngudi sir dung tiéu chuln,
va khéng 4n dinh phai st dyng chiing. C6 thé st dyng c4c sdn phim twong ty néu cho cac két qua trong dwong.

¥ Cé thé sir dung san phdm Alltech/Grace Davidson P/N 20966. Théng tin ndy dua ra tao thuan tién cho nguéi st dyng tiéu chudn,
va khéng an dinh phai st dung chuing. Co thé s dung cac san phim twong tw néu cho céc két qua twong duong.

¥ Cothé st dung san pham Alltech/Grace Davidson P/N 20934. Théng tin nay dwa ra tao thuéin tién cho ngudi sit dyng tiéu
chuén va khéng 4n dinh phai str dung ching. Cé thé sir dung cac san pham twong ty néu cho cac két qua twong duong.

" C6 thé sl dung san pham Alltech/Grace Davidson P/N 20942. Théng tin nay dua ra tao thuan tién cho ngudi st dyng tidu
chuén va khéng &n dinh phai str dung chiing. Cé thé sir dung cac san pham twong ty néu cho céc két qua luong duong.
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Trén ky va dong hoa mau thtr. Can mot long mau thr thich hop (khodng 20 g 6én 30 g mau thir dang
I6ng hoac khoang 3 g mau thir dang bdt). cho vao binh dinh mire 100 ml (4.9). Thém 25 ml nuwédc dbi

voi1 phan mau thir dang bot va trén k.

Thém 1 ml dung dich taka-diastaza 6 % (3.7) néu mau cé chira ham lwong tinh bot dang ké. Dé cho

taka-diastaza phan (rng v&i mau trong it nhat 30 min trwére khi tiép tuc chiét mau theo 6.2.
6.2 Chiét miu

Thém 30 ml dung dich dém natri axetat 0,1 M (3.4) vao mdi phan mau th& va lac binh @& trén. Dua
binh vao ti hut (4.17), thém 1 ml dung dich kali xyanua 1 % (3.6) m&i chun bj vao mai binh va l4c binh
dé tron.

Pun nong mau & nhiét dd 105 °C trong tu sy (4.4) it nhat 60 min va khdng qua 120 min (nhiét @3 tu
s&y gidm mbi khi m& cira tu, théi gian dun duoc tiép tyc tinh khi tl sdy dat nhiét dd 105 °C). Sau dé,
lAy mAu ra va lam ngudi ngay trong bé& nuéc da.

Pha loang méu bing nwéc dén vach 100 ml. Trén ky.
Loc mau qua gidy loc (4.10) vao binh nén dung tich 125 ml (4.8) hodc dung cu thly tinh twong dwong.

CHU THICH: Néu phin mAu thir cé chiva stra va chira mot lugng nhé cac hat khéng héa tan thi ly tam mau va chuyén 1op
chét 16ng vao phéu.(4.11) qua gidy loc (4.10).

6.3 Co dic miu

V@i mbi phan mau thir cdn [am sach va ¢d dic, duwa cdt SPE (4.13) qua voi khéa cla bd chan khéng
(4.15) va I3p than xyranh ding mét 1&n dung tich 30 ml (4.7) vao dinh cét SPE. Théng thwéng, cét C8
hoac C18 loai 600 mg @t dung tich cho hiu hét cac san phdm nhwng néu mau thirc phdm an lién chira
ham lwong protein cao (I6n hon 5 %) hodc ham lwgng protein thly phan cao (Ién hon 4 %) thi can
dung c6t C8 hoac C18 loai 900 mg.

CHU THICH: Cac cot C8 va C18 co thé sir dung hoan ddi nhau.
On dinh cét bang it nhat 20 ml axetonitril (3.1) va trang mai cét béng it nhat 10 ml nuwéc.

Dung pipet (4.12) chuyén dich loc Ién cot theo quy dinh trong Béng 1. C6 thé st dung chan khdng dé
dung dich mau dan déu trén toan bd cét. Loai bo dich rira giai.
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Bang 1 — Thé tich dich loc dworc tai lén cot SPE theo ndng dé vitamin By, du kién *

| Nong do vitamin By, dw kién, pg/l

; | : .
Thé tich dich loc dwoc tai | Thé tich pha loéng cuoi

- 1én cdt SPE, mi cung, ml

; Nho hon 1 80 5

| Tir 1 dén 10 Tir 70 dén 80 10
Tir 11 dén 20 Tir 50 dén 60 10
Tir 21 dén 50 Tir 20 dén 40 10

C8 hoac C18.

2 Khéng si¥ dyng nhiéu hon 60 mi san phim dinh dudng bd sung vitamin B1z diing cho ngudi lén 18n cjt

Sau khi toan bd dich loc chdy qua cét SPE, trang ¢t bang 5 ml nwéc va loai bd dich rira gidi. Lam khd
cot bang cach hit chan khong dén khi khdng con dich rira gidi chay ra rdi khéa van.

D4t binh dinh mirc 5 ml hodc 10 ml (4.9) phia dwéi ¢dt. Thém 4,4 ml axetonitril 25 % (3.13) vao cac cdt

SPE 600 mg va 4,4 ml axetonitril 30 % (3.14) vao cac ¢t SPE 900 mg. M& van khéa va cho nuéc rira

gidi vitamin B,; vao cac binh dinh mirc.

Sv pha loang cubi cling la:

Déi véi dich loc m3u dyng trong binh dinh mirc 10 ml, pha lodng bing nwéc dén vach.

Péi voi dich loc mau dng trong binh dinh mirc 5 ml, dwa vao ti hat (4.17) va thém 0,1 ml dung dich

kali xyanua 0,4 % (3.5) m&i chuan bi.

D3t cac binh dinh mirc vao ti sdy (4.4) & 95 °C trong it nhét 1,5 h va khéng qua 4 h, sau d6 14y binh ra
va lam ngudi dén nhiét d¢ phong. Pha loang bang nwéc dén vach. Loc céc lwgng chira trong binh dinh

mUrc qua mang loc 0,45 um (4.14) vao lo dyng mau (4.16).

6.4 Phan tich bing HPLC

6.4.1 Cai dat hé théng

Cai dat cau hinh clia hé thdng theo Hinh 1 va Hinh 2.
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6.4.2 Didu kién van hanh thiét bj

a) Thai gian chay: 30 min;

b) Thé tich bom: 2,0mi;

c) Céu hinh clia hé thdng:  theo quy dinh trong Bang 2.

Bang 2 — C4u hinh ctia h¢ théng

Théi gian, min C4u hinh cuia van
Tir 0,0 dén 10,5 Céu hinh 1
Tir 10,5 @én 14,5 Céu hinh 2
Tir 14,5 dén 30,0 Cauhinh 1
d) Bom déng dong
- pha déng D: dung dich axetonitril 2,5 % (3.11);
- tbc do dong: dién hinh tr 1,1 mi/min dén 1,2 mi/min; diéu chinh sao cho dich riva gidi

vitamin B;, chay tir cdt ry phan tir trong thoi gian tir 10,5 min dén 14,5 min.
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CHU THICH D& xac dinh téc dé dong thich hop. ndi truc tiép cot ray phan tir véi delector UV-Vis va bom dung dich chuan di

gua. Chinh téc 46 dang sao cho dich rira gidi vitamin Bz chay tlr ¢6l rdy phan (i trong thé gian tir 10,5 min dén 14 5 min
e) Bom gradient

Thanh phan dung méi pha déng:

— dung méi pha dong A (3.8);

— dung méi pha déng B (3.9);

— dung méi pha dng C (3.10).

Gradient dé rira gidi vitamin B, trong 20 min dén 25 min; xem Béng 3.

Bang 3 - Gradient cda cdt C18

Thé&i gian, min Pha ddng, %

A B c
0,00 90 10 0
14,5 90 10 0
14,6 41 59 0
26,0 41 59 0
26,1 0 10 90
28,0 0 10 w0

Téc d6 dong: 1,0 ml/min.

f) Cai dat detector

— bwdc song phat hién: 550 nm;
— béng théng: 10 nm.
6.4.3 Van hanh HPLC

Bom dung dich chudn lam viéc (3.16.3) t 3 1an dén 4 Ian, 8 chinh xac ctia méi lan bom < 3 %.

13
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Néu hé théng hoat dong tét, bom I3n lwot mét day tir 3 dén 6 dung dich chuan lam viéc (3.16.3), mét
mau kiém soat. mot day tir 1 dén 14 dung dich m3u thir va mét day ti 3 dén 6 dung dich chuén lam
viéc khac Mbi day dung dich mau thir can dugc sap xép tuong ing véi cac dung dich chudn c6 nong
do thich hop.

6.5 Dwng dwong chuin

Vi méi ndng dd chét chudn, tinh gia trj trung binh cua dién tich pic cia chét chuan dugc bom dau tién
va dién tich pic ctia cht chudn dwgc bom cubi ciing trong day miu. Dyng dwdng chudn tuyén tinh
biing phrong phap binh phwong nhd nhét clia ndng do chét chuén theo dién tich pic trung binh clia
céc dung dich chuan lam viéc.

Puwéng chudn phai cé hé sé twong quan it nhét 14 0,999.

V&i méi néng d6 clia dung dich chuén 1am viéc, dién tich pic clia chat chudn dwgc bom Gau tién va
dién tich pic clia chét chun dwgc bom cudi cing khdng durgc dao ddng qua 10 %.

7 Tinh két qua

Kidm tra séc ki dd ctia dung dich chuAn va dung dich mau thr va kiém tra d§ phan giéi cla vitamin By
clia cac pic trén sic ki @b (xem Phuy lyc A).

Tinh dién tich pic vitamin By,. C&n @3m bao ring dién tich pic clia dung dich mau thir nam trong dai
dién tich pic clia cac dung dich chuén lam viéc.

Tinh phan khéi lwgng cla vitamin B, trong mau thir, X, bang microgam trén kilogam (ug/kg), theo cong
thirc sau:

=Ci"Ds>‘Dz

X Vxw

Trong d6:

C. landng dd vitamin B, trong dung dich mau th& duwgc bom vao thiét bj HPLC (xem 6.4.3),
dwoc xac dinh tir dwdng chuén, tinh béng microgram trén lit (ug/l);

D, lathé tich dung dich pha long thi nhat, tinh bang mililit (D, = 100 ml);
D, lathé tich dung dich pha lodng cudi cuing, tinh bang mililit (ml);
V  lathé tich dich loc dugc dwa Ién cdt SPE, tinh bang mililit (ml);

w  la khéi lwgng mau, tinh béng gam (g).

14



TCVN 8514:2012
8 Bao cao thl nghiém
Bao cao thtr nghiém phai bao gém cac thang tin sau:
a) moi thdng tin can thiét vé nhan biét day dui vé mau thi,
b) phwong phap [y m3u da s+ dung, néu biét;
¢) phuong phap thir da st dung, vién dan tiéu chuan nay;

d) maoi chi tiét thao tac khong quy dinh trong tiéu chuén nay, hodc dwoc xem |a tuy chon, cung v&i moi
tinh hudng bét thuéng cé thé anh huwdng dén két qua;

e) két qua thtr nghiém thu duorc.

15
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Phu luc A

(Tham khao)

Di¥ liéu vé két qua danh gia xac nhan phwong phap

D liéu vé két qua danh gia xac nhan phwong phap trén cac nén mau thirc an cong thirc cho tré so

sinh va san pham dinh dwdng duwgc néu trong Bang A.1.

Bang A.1 — Di¥ liéu v& két qua danh gia xac nhan phwong phap

Miu Phwong phap HPLC Gia tri trung | Ti |2 gia tr] trung
Sélwgng | Giatrj |[Déléch chudn biahcda: |bink cla phitolvy
phwong phap HPLC so
miu  |trung binh, | twong déi, : =5
I % phép visinh,| vé&i phwong
Ha'Kg Ha/kg phap vi sinh, %
Thirc an cong thirc khdng chira
chét gay dj irng, dang bét 12 51.4 4,00 536 95,9
Thirc &n cong thire tir ddu nanh,
dang bt 15 47,8 5,30 48,5 98,6
Thirc &n cong thirc nang lurgng
cao tir stra, dang bt 12 59,5 5,19 61,2 97,2
Thirc &n cong thtirc. tlr sra, dang
l6ng 9 4,30 4,42 4,20 102
Thirc &n cdng thire khong chira
lactoza, dang bot 12 42,9 4,70 456 94,1
Thiec an dinh dwdng cho tré nhé 9 7,04 527 7,80 90,2
Thirc an dinh duedng cho ngudi
I&n 12 51,7 5,66 476 109
96 ubng dinh duéng cho ngudi
lon 21 11,2 4,85 10,8 104
Bét dinh du&ng da chuyén hoa,
danh cho tré nhd/ngudi I&n 9 48,0 8,88 49,5 97.0
Pé ubng dinh dwdng cho ngudi
I&n bj bénh dai duwdng 9 21,7 0,76 23,2 93,5
Bt dinh dwdng da chuyén hoa
cho tré nhé/ngudi lén 14 89,8 4,85 87,7 102
D6 ubng dinh dwéng véi myc dich
chira bénh cho nguwéi Ién 9 16,6 5,10 18,3 90,7
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