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SUMMARRY

SIMULTANEOUS DETERMINATION OF VITAMINE B1, B6, B12 IN MILK
AND FRESH MILK DIELAC GROW PLUS, DIELAC ALPHA GOLD
BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY METHOD

In this paper we announce the survey results of the optimum conditions to simultaneous determination

of vitamine Bl, vitamine B6 and vitamine B12 by high performance liquid chromatography (HPLC)

method and simultaneously quantify vitamine B, vitamine B6 and vitamine B12 in milk and fresh milk
DIELAC GROW PLUS, DIELAC ALPHA GOLD by HPLC method. The results showed that the error
when determining vitamine Bl, vitamine B6 and vitamine B12 are less than 3% with the recovery of
vitamine Bl from 91.35% to 100.81%, of vitamine B6 from 90.446% to 99.12%, of vitamine B12 from

92.38% to 100.68%.

1. MO PAU

Vitamin B1, B6, B12 c¢6 tac dung hd trg qua
trinh san xuat ning luong trong co thé ciing
nhu trao d6i chit va chuyén hoa ning luong
trong té bao. Vitamin Bl, B6, B12 1a thanh
phan chinh trong c4c loai sita bot hay sira tuoi.
Viéc xac dinh chinh xac ham lwgng vitamin
Bl1, B6 va B12 duoc bd sung rat co y nghia
trong viéc dam bao quyén lgi va sirc khoe cua
nguoi tiéu dung. Co rat nhidu phuong phap
phan tich di dugc nghién ciru va 4p dung dé
xac dinh ham luong vitamin B1, B6, B12 trong
thuc pham nhu phuong phéap dién hoa, phuong
phap dong hoc huynh quang, phuong phap sic
ky 16ng hiéu nang cao [1, 2]. Trong bai bao
nay, chiing t6i thong bao két qua xac dinh dong
thoi cac vitamin B1, B6, B12 trong sira bot va
stta twoi DIELAC GROW PLUS va DIELAC
ALPHA GOLD bang phuong phap séc ky long
hiéu nang cao.
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2. THU'C NGHIEM

2.1. Thiét bi va héa chit

Thiét bi

Méy may sic ky long hiéu ning cao HPLC -
Acquity Arc (M¥) két ndi may tinh, Detector
DPA, cft C18 (duong kinh hat pha tinh 1a 5
um, chiéu dai ¢t tach 250 mm va duong kinh
¢t 6,1 mm); may rung si€u dm; Can phan tich
Scientech SA 210 d¢ chinh xac 0,0001g; May
do pH va cac dung cu pha ché khac.

Héa chat

Na,HPO,4, H3;PO4, axetonitril, vitamin Bl
chuin (d% tinh khiét > 97,5%), vitamin B6
chuén (d6 tinh khiét > 98,8%), vitamin B12
chuén (d6 tinh khiét > 98,5%) cua Merk.

Stra bot va sira tuoi do cong ty Vinamilk san
xuat: Sita bot DIELAC GROW PLUS s 16:
E7, ngdy san xuét: 26/02/2019, han st dung:
26/02/2021; Sita bot DIELAC ALPHA GOLD
s6 16: R3, ngdy san xuat: 26/02/2019, han st



dung: 26/02/2021; Sira twoi DIELAC GROW
PLUS sb 16: OE72GPG15, ngidy san xuét:
28/6/2019, han st dung: 27/12/2019; Sira tuoi
DIELAC ALPHA GOLD sé 16: 0D72GPGO03,
ngay san xuat: 28/6/2019, han su dung:
27/12/2019.

Dung moi pha miu: dung dich dém photphat
(pH=3): dung dich axetonitril ti 1& 80:20 vé& thé
tich.

2.2. Quy trinh phéan tich

- Pha cac dung dich chuén vitamin B1, vitamin
B6 va vitamin B12.

- Khao sat cac diéu kién t6i uu cua phuong
phuong phép sic ky 1ong hiéu ning cao dé xac
dinh ddng thoi vitamin B1, B6, BI12.

- Xéac dinh déng thoi vitamin B1, B6, B12
trong sita bot va sita twoi DIELAC GROW
PLUS va DIELAC ALPHA GOLD.

3. KET QUA VA THAO LUAN

Tién hanh khéao sat cho thdy cac diéu kién tdi
uu cho phép do 1a: Detector DPA budc song
chon loc ddi véi vitamin: B1 (246 nm); vitamin
B6 (291 nm) va vitamin B12 (361 nm); Tc do
dong chay: 1,0 mL/phat; Pha dong: kénh A:
dung dich dém photphat (pH=3) + kénh B:
dung dich axetonitril ti 1& 80:20 vé thé tich.
Tién hanh quét phd hip thu cia dung dich chira
cac vitamin riéng r&€ B1, B6 va B12 tir budc
song 200 nm dén 400 nm. Cac diéu kién khac
¢ dinh khong d6i gdm kénh A 1a dung dich
dém photphat, kénh B 1a axetonitril vdi ti 1€
80:20 vé thé tich, tbc do dong 1a 1 mL/phut.
Phé hép thu cua viatmin B1, B6 va BI2 thu
dugc ¢ hinh 1, 2, 3; Sic ky d6 cua hdn hop 3
vitamin B1, B6 va B12 & hinh 4.
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Hinh 1. Pho hap thu cua vitamin Bl
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Hinh 3. Phé hdp thu ciia vitamin B12
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Hinh 4. Séc ky do cia vitamin Bl, B6 va B2

Khao sat khoang tuyén tinh cua vitamin BI,
B16 va BI2 trong khoang nong d¢ tir 0.4
(ppm)-2,8 (ppm) trong diéu kién sic ky da
chon & trén. Xéc dinh dwoc su phu thudce tuyén
tinh gitra ndng d6 va dién tich pic bang phuong
trinh hoi quy tuyén tinh va hé s6 twong quan
R2. Két qua khao sat do tuyén tinh cua vitamin
B1, B16 va B12 dugc trinh bay ¢ bang 1.



Bdng 1. Két qua khdo sdt khodng nong dg tuyén tinh cia vitamin Bl, B6 va B12

Vitamin B1 Vitamin B6 Vitamin B12
Néng do Dién tich pic Néng do Dién tich pic N6ng do Dién tich pic
(ppm) (mAuxpht) (ppm) (mAuxphut) (ppm) (mAuxpht)
0,4 69936 0,4 58998 0,4 9312
0,8 95585 0,8 80251 0,8 31498
1,2 117234 1,2 105503 1,2 56114
1,4 129059 1,4 117129 1,4 67932
1,6 140884 1,6 129755 1,6 76829
2,2 176358 2,2 162364 2,2 116153
2,8 211831 2,6 198512 2,8 149576
y = 58779x+47083 y =58276x + 35206 y = 58860x - 14962
R2=0,9998 R2=0,9996 R?=0,9993

Pé xac dinh ddng thoi cac vitamin B, B6 va
B12 trong sita bot DIELAC GROW PLUS va
DIELAC ALPHA GOLD tién hanh nhu sau:

Can chinh xac 5,0000 gam sita bot (hodc hut
chinh x4c 15,0 mL sita twoi) cho vao 6ng nhua
ly tim (50mL), hoa tan thanh 25 mL bing

dung mdi pha mau. Lic déu, rung siéu 4m, sau
d6 ly tam gan liy dung dich sau d6 dem loc
qua gidy loc va mang loc co kich thudc 0,45
pm trude khi bom vao hé thdng HPLC. Két
qué phan tich cua 4 14n 13p lai thu dwoc két qua
& bang 2.

Bang 2. Két qua xdc dinh vitamin B1, B6, B12 trong sita Dielac Grow Plus va Dielac Alpha Gold

Miu Dielac Grow Plus Dielac Alpha Gold
HLLT HLXD %RSD HLLT HLXD %RSD
Sira bt Dielac Grow Plus va Dielac Alpha Gold
Vitamin B1 2,200 2,247 1,25% 1,260 1,266 1,03%
Vitamin B6 2,200 2,252 1,47% 1,500 1,537 0,79%
Vitamin B12 0,004 - 0,003 - -
Sira twoi Dielac Grow Plus va Dielac Alpha Gold
Vitamin B1 0,468 0,478 2,09% 0,668 0,677 2,07%
Vitamin B6 0,668 0,666 2,10% 1,200 1,256 2,31%
Vitamin B12 0,004 - 0,004 - -
Trong do: Nhan xét: Két qua xac dinh vitamin B1, B6 va

HLLT: 12 ham luong 1y thuyét cua vitamin B1,
B6 va B12 trong sita bt va sira twoi DIELAC
GROW PLUS va DIELAC ALPHA GOLD do
nha san xut cong b (ppm)

HLXD: lam ham lugng cua vitamin B1, B6 va
B12 trong sira bt DIELAC GROW PLUS va
DIELAC ALPHA GOLD xac dinh dugc
(ppm). ’ ,

%RSD 1a d¢ 1éch chuan tuwong do6i cua phép
xac dinh.
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B12 ¢ bang 2 cho thdy ham lugng vitamin B1,
B6 trong sita bot va sita twoi DIELAC GROW
PLUS va DIELAC ALPHA GOLD do nha san
xuét cong bd va ham lugng vitamin B1, B6 xéac
dinh dugc khic nhau khong déng ké. Két qua
trén cho thiy do léch chuan twong d6i (%RSD)
cua vitamin B1 va B6 trong stra bot va sira tuoi
déu nhé hon 2,31% .
trong sita c6 ham lugng rat nho dudi gii han

Riéng vai vitamin B12




phat hién cua phuong phép do d6 chung toi su
dung phuong phap thém chudn dé xac dinh.

Can chinh xac 5,0000 gam sita bot (hodc hut
chinh xac 15,0 mL sira tuoi) cho vao 6ng nhua
ly tim (50mL); thém lugng chét chuan vitamin
B1 (hodc vitamin B6 hoac vitamin B12 nhu

bang 3), hoa tan thanh 25 mL bang dung moi
pha miu. Lic déu, rung siéu am, sau do6 ly tim
gan lay dung dich sau d6 dem loc qua gidy loc
va mang loc c6 kich thude 0,45 pm trude khi
bom vao hé thong HPLC.

Bdng 3. Nong dg vitamin B, B6 va B12 chudn thém vdosita bot va sita tuwoi
DIELAC GROW PLUS va DIELAC ALPHA GOLD

MAu 1 2 3 4 5 7 8 9 10 11 12
Nf‘)ng B1 | 0,800 | 1,600 | 2,000 | 2,800 - - - - - -
do B6 - - - - 0,800 | 1,600 | 2,000 | 2,800 - - - -
thém
z | B12 - - - - - - 0,800 | 1,600 | 2,000 | 2,800
chuan

Tién hanh chay sic ky cic mau thém chuan &
diéu kién sic ky da chon ¢ trén. Két qua phan
tich cua 4 14n lap lai thu duoc két qua ¢ bang 4.
Nhén xét: Két qua xac dinh vitamin B1, B6 va
B12 theo phuong phap thém chudn & bang 4
cho thdy ham lugng thém chuén cac vitamin
B1, B6 va B12 va ham luong xac dinh dugc
twong dbi phu hop, d6 thu hdi cia vitamin Bl

tr 91,35% dén 100,81%, cua vitamin B6 tir
90,44% dén 99,12% va cla vitamin B12 tur
92,38% dén 100,68%. Diéu d6 chung to
phuong phap nghién ctru ¢6 du tin cdy dé phan
tich sira bdt va sitta twoi DIELAC GROW
PLUS va DIELAC ALPHA GOLD trong thuc
te.

Bang 4. Két qua xdc dinh d3 thu hoi - Rev (%) ciia vitamin B1, B6 va B12 trong sita bot va sita tieoi
DIELAC GROW PLUS va DIELAC ALPHA GOLD theo phirong phép thém chudn

MAiu 1 2 3 4

Sira bot| B1

Dielac | B6 - - - -

Grow

Plus B12 B B B B

Sira bot| B1

Dielac | g - - - -

Alpha

Gold | B12| - - - -

Sira twoi Bl

Dielac | B6 - - - -

Grow

Plus B12 B B B B

Sira twoi Bl

Dielac | g - - - -

Alpha

Gold | B12| - - - -
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4. KET LUAN

Pi khéo sat va lua chon duge diéu kién ti wu
cho phép xéc dinh vitamin B1, B6 va B12 bing
phuong phép sic ky long higu ning cao; Cac
két qua xac dinh dong thoi vitamin B1, B6 va
B12 trong sira bot va sira twoi DIELAC
GROW PLUS va DIELAC ALPHA GOLD co6
sai s6 dbi véi vitamin B1 (<2,09%), d6 thu hoi
tir 91,35% dén 100,81%; sai s6 cua phép xac
dinh vitamin B6 (<2,31%) va do thu hdi tir
90,44% dén 99,12%; vitamin B12 c6 d¢ thu
hoi tir 92,38% dén 100,68%. Cac két qua xac
dinh cho théy ham lugng vitamin B1, B6 va
B12 trong sita bot va sira twoi DIELAC
GROW PLUS va DIELAC ALPHA GOLD
dap tng cac tidu chuan duogc dung Viét Nam
[3,4,5].
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