Nghién cutru khoa hoc céng nghé
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1. PAT VAN PE

Vitamin 13 nhimg chat hitu co ¢6 vai tro quan trong va dic biét can thiét doi
VvGi cac qua trinh chuyén héa, dam bao hoat dong binh thuong ciing nhu sy sinh
truong va phat trién cua co thé [1, 2]. Cac vitamin nhom B tan trong nudc co vai tro
quan trong trong qua trinh trao d6i chét cta té bao, bao gdm: thiamin (vitamin B)),
riboflavin (vitamin B,), nicotinamit (vitamin Bj), pantothenic (vitamin Bs), piridoxin
(vitamin Bg), acid folic (vitamin By), cyanocobalamin (v1tam1n B12)... [3]. Trong do,
ba vitamin B, vitamin Bs va vitamin By dugc sir dung phd bién va rong ri. Vitamin
B, gitip dam bao qua trinh trao doi chat, ngan ngira ton thuong than kinh, duy tri hé
mién dich khoé manh [2, 4]. Vitamin Bs gop phan hinh thianh coenzyme A can thiét
cho cac hoat ddng chuyén hoa ning lwong ciia té bao, ¢ vai trd quan trong trong qué
trinh phat trién chirc ning ctia hé than kinh trung wong [5]. Vitamin By gitp giam
kha nang ung thu, cai thién sirc khoe tim mach, ngan ngira dot quy, tai tao té bao
méau, hd trg thai ky khée manh [2, 4, 6]. Tuy nhién, hau hét cac chat nay co thé
khong tu tong hop duge ma can b sung tir bén ngoai vao. Viéc bd sung khong chi
thong qua thyc pham hang ngay nhu rau cu, thit, trimg,... ma con thong qua cac loai
thue phim bao vé sirc khoe. Tuy vao do tuéi, thé trang va gi6i tinh ma co thé mdi
nguoi can bo sung mot lugng chit khac nhau [7]. Do @6, xac dinh ham lugng cua cac
vitamin nay trong thyc pham bao vé sirc khoe 1a can thiét, nham dam bao chét luong
san pham va stc khoe ngudi tiéu dung.

Hién nay, nhidu phuong phép di dugc sir dung dé xac dinh cac vitamin B
trong nguyén liéu, dugc phadm va thyc pham bao vé stic khoe bao gdm: phuong phap
dién hoa [8, 9], phwong phap sic ky 16ng hiéu ning cao (HPLC) [10, 11, 12], dién di
mao quan (CE) [13, 14, 15]. Trong do6, phuong phap CE dugc st dung ngay cang
phd bién do két hop duoc v6i nhiéu loai detector nhu detector do dan, detector khi
phd (MS), detector UV... Hé thiét bi dién di mao quan két hop detector d6 din
khong tiép xuc (CE-C*D) ¢6 cac vu diém nhu gon nhe, hiéu qua tach cao, tén it hoa
chit va mau phéan tich, c6 thé t6i wu hoa dé phan tich tai chd hodc ra hién truong
[16]. Do d6, trong nghién ctru nay, phuong phap CE-C'D duoc sir dung dé xac dinh
ddng thoi ham luong vitamin By, vitamin Bs va vitamin By trong cac mau thuc pham
bao vé€ strc khoe.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru

Trong nghién ctru nay, ham lugng cua vitamin B, vitamin Bs, vitamin By dugc
xac dinh trong cac mau thuc pham bao v¢ suc khde (TPBVSK) dang vién nang cting
va vién nang mém.
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2.2. Héa chét, chit chuin

Céac hoa chét, chat chuan s dung trong nghién ciru nay déu thudc loai tinh
khiét phén tich bao gom:

- Chat chuan: vitamin B; (Chat chuin cua vién kiém nghiém thudc Trung
Uong, d6 tinh khiét 99,8%), vitamin Bs (Sigma- Aldrich, d6 tinh khiét 98%),
vitamin By (Sigma- Aldrich, d6 tinh khiét 97%)).

Dung dich chuan gdc 500 mg/L: can chinh x4c 12,5 mg vitamin vao cdc va
thém 10 mL nudc deion dé hoa tan. Tién hanh rung siéu am trong 30 phut dé hoa tan
hoan toan. Chuyén toan bo dung dich vao binh dinh mutc 25mL (trang cc it nhat 3
lﬁn) va dinh mtrc t61 vach béng nudc deion. Dung dich dugce bao quan trong ti lanh,
tranh anh sang. Dung dich chuan lam viéc dugc chuan bi bang cach pha lodng véi ty
1¢ thich hop tir dung dich chuan gdc.

- Cac hoa chat khéc: tris (hydroxymethyl) aminomethan (Tris) (Fluka, > 99%),
L-histidin (His) (Fluka, > 99%), arginin (Arg) (Fluka, > 98%), acid acetic (Ace)
(Merck, > 99%), metaphosphoric (PA, Merck), acetonitrile (ACN) (PA, Merck), n-
hexan (PA, Merck), nuéc deion dugc dung dé pha cac dung dich.

2.3. Thiét bi

Thiét bi CE-C'D st dung trong nghién ciru dugc cung cap bai Cong ty 3S
Analysis. Thiét b sir dung ngudn thé cao 1én dén 25 kV; mao quan silica (Polymicro
Technologies, Phoenix), chiéu dai 1a 50 cm (chiéu dai hiéu dung 1a 30 cm), duong
kinh trong (ID) 1a 50 pm, duong kinh ngoai (OD) 14 375 um; detector d6 dan khong
tiép xtic (C*D). Thong tin vé dic diém k¥ thuat cua hé thiét bi c6 thé tham khao
trong cac cong bo trudc ddy ctia nhom nghién ctru [17].

Ngoai thiét bi CE-C'D, nghién ctu cling st dung thiét bi UPLC-MS/MS
(ACQUITY UPLC H-Class; Waters) trong phén tich d6i chimg [10] va mot sd thiét
bi, dung cu khac trong phong thi nghiém nhu: may ly tdm LCEN -200, may rung
siéu am co gia nhi¢t BRANSON 521, mdy do pH HANNA, can phan tich Scientech
(M¥) v6i do chinh xac 0,1 mg.

2.4. Phwong phap nghién ctru

2.4.1. Phwong phdp ldy méu va xir ly miu

04 mau thuc pham bao vé stc khoé¢ dwgc mua ngiu nhién trén thi truong Ha
Noi, bao gdm dang vién nang cing va vién nang mém. Trén co s¢ tham khao tai liéu
[10, 13-15] va khao sat thuc té, quy trinh xir Iy mau dugc lya chon nhu sau:

- LAy 20 vién miu va can khéi luong, tich vo, lam sach phan vo va can khéi
luong vo. Xac dinh khdi luong trung binh cia rudt vién bang cach lay trung binh
tong khoi lugng trir di trung binh khdi lwong vo. Mau duoc nghién min (néu can) va
tron déu.
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- Can mot lugng mau tuong ng VQi khéi luong trung binh vién, thém 10 mL
metaphosphoric 3% va 15 mL n-hexan, tién hanh rung siéu am trong 30 phut cho tan
hét va ly tdm trong 15 phit. Loai bo hét n-hexan va chuyén dung dich thu dugc vao
binh dinh mtc 25 mL (trang coc it nhat 3 lan bang nudc deion), dinh mirc t6i vach
bang metaphosphoric 3%. Dung dich dugc loc qua mang loc ¢6 kich thude 16 0,45
um va pha lodng (néu can) trudc khi tién hanh phan tich trén thiét bi CE-C*D.

- MAu trang dugc sir dung 12 miu thyc pham chic ning khong chira vitamin
B,, vitamin Bs, vitamin Bo.

2.4.2. Danh gida phwong phdp

Tién ‘hanh danh gia phuong phap voi cac thong s6 co ban gom: xay dung
duong chuan, giéi han phét hién \{21 dinh lugng, d§ chum théng qua d¢ lap lai va do
ding thong qua d¢ thu hoi. Cac két qua dugc danh gia so sanh véi cac quy dinh cta
AOAC [18].

2.4.3. Phwong phdp xir Iy so liéu

Xtr Iy cac s6 liéu bang phan mém Microsoft Excel 2019.

3. KET QUA VA THAO LUAN

_3.1. T6i wu diéu ki¢n phén tich dong thoi vitamin B, vitamin Bs va vitamin
By bang phuong phap CE-C'D

Khéo sat mot s6 diéu kién phan tach ba Yitamin By, Bs va By duoc :[huc hién
trén thiét bi CE-C'D sir dung hdn hgp mau chuan véi nong do tuong ing lan luot 1a
100, 60 va 60 ppm. Bom mau st dung phuong phap thuy dong hoc kiéu xi-phong &
dd cao 15 cm so vdi dau con lai cia mao quan. Viéc khao sat dugc thuc hién theo

phuong phap don bién, thay d01 mot thanh phan trong khi _gitr nguyén cdc thanh
phan con lai dé thu dugc thong s6 phi hop dap ing cac yéu cau phén tich.

3.1.1. Khao sat dung dich dém dién di

a) Khdo sat thanh phdn dung dich dém dién di

Qéc dung dich dém dién ‘di duoc h_r‘a chon khao sat bao gérp: Tris, His, Arg véi
cung nong do 10 mM dugc di€u chinh bang acid acetic (Ace) dén pH = 7,5 va thém
acetonitrile 10%. K&t qua thu dugc ¢ hinh 1A cho thay, tin hi¢u cac chat phan tich
khong xuat hién khi do trén dém His/Ace. H¢ d¢€m Tris/Ace cho tin hi€u tat ca ba chat
nhung thoi gian phén tich dai va chén pic bi doang. Trong khi do, h¢ dém Arg/Ace
cho tin hi¢u tat ca ba chat voi hinh dang pic can do6i, tin hi¢u tach twong doi tot, thoi
gian phan tich hgp 1i. Vi vay, dém Arg/Ace dugc lya chon trong nghién ctru nay.

b) Khdo sat pH dung dich dém dién di

Gié tri pH 1a yéu td quyet dinh tryc tiép dén qua trinh phén ly va phén tach cac
chat. Khi gia tri pH thay do6i, do dién di ciia cac chit va tdc do di chuyén cta dong
EOF ciing thay d6i [16]. Viéc khao sat pH duoc thyc hién trong khoang pH tir 6,5
dén 8,5 vdi cac gia tri khé}o sat la pH = 6,5; pH = 7,5; pH = 8,5. K&t qua unC thé
hién trong hinh 1B cho thay, gia tri pH tang thi thoi gian phan tich giam, déng thoi
dién tich pic ciing gidam. Tai pH = 8,5 tin hi€u pic vitamin By thap con tai pH = 6,5
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thoi gian phén tich lau hon. Két qua khao sat thu duoc tai pH = 7,5 cho tin hiéu pic
tuong doi tot, tin hiéu nén 6n dinh, thoi gian phéan tich hgp 1y, dién tich pic 16n. Do
vay, pH = 7,5 dugc lya chon cho cac khao sat tiép theo.

¢) Khao sdt ty 1é thanh phan acetonitrile trong dung dich dém dién di

Acetonitrile (ACN) dugc thém vao dung dich dém dién di da lua chon
(Arg/Ace) dé lam thay doi do phan cuc ctia dung dich dém, hoa tan tdt hon céc chat
phan tich. Két qua khao sat ty 18 ACN thém vao dung dich dém dién di Arg/Ace
dugc thé hién ¢ hinh 1C cho thay, khi khong thém ACN (ty 1¢ 0%), cac pic cé dién
tich pic nhé va thoi gian phén tich rat dai. Khi thém ACN véi cac ty 1& 10-30%, tin
hiéu cac pic 16n hon va thoi gian phan tich ngin hon. Trong d6, hé dém Arg/Ace
thém ACN 10% cho tin hi¢u t6t, thoi gian phén tich hop 1y, duong nén 6n dinh hon
nhiéu so véi khi thém ACN 20% va 30%. Do do, hé dém Arg/Ace pH = 7,5 thém
ACN 10% dugc lua chon 14 t6i wu nhat.

d) Khao sat né‘ng do dung dich dém
Viéc khao sat anh huong cua néng do6 dung dich dém dién di Arg/Ace/ACN
10% duoc thuc hién vdi cac gia tri Arg 10 mM, 12 mM va 15 mM.
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Hinh 1. Dién di do khao sét anh huong cta A) Thanh phan dém;
B) pH dém; C) Ty 1€ ACN; D) Nong do dém

Két qua khao sat thé hién ¢ hinh 1D cho théy, néng do dém 10 mM cho tin
hiéu pic 16n nhung duong nén khong on dinh va bi gian chén pic, thoi gian phén tich
dai. Dbi voi nong do 15 mM thoi gian phén tich ngan, tuy nhién dudng nén khoéng
6n dinh va bi dang rat nhiéu sau khi xuét hién dong EOF. Cé thé thay rang, & nong
d6 dém 12 mM cho hinh dang pic can ddi, tin hiéu tach twong ddi tdt, thoi gian phan
tich hop li. Vi vy, Arg 12 mM duogc chon trong nghién ctu nay.
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3.1.2. Khdo sdt cdc diéu ki¢n khdc

Thé tach 1a mot trong cac yéu to quan trong, anh huong dén sy phan tach cac
chat. Vi vdy, can phai lya chon thé tach phu hop trong sudt qua trinh dién di. Tir két
quéa khao sat & hinh 2A cho théy, khi thé tach cang ting thi thoi gian phén tich cang
ngin va dién tich pic giam. Khi thé & gia tri 15 va 20 kV pic cta chét ra khong déu
va can d6i nhu & gia tri thé bang 17 kV. O thé tach 15 kV dién tich pic 16n nhung
thoi gian phén tich lau va chén pic bi doang. Tai thé bang 17 kV, cac pic thu dugc
can dbi nhat, tin hién nén 6n dinh, dién tich pic 16n, th0r1 gian phan tich hop ly. Vi
vay, thé tach 17 kV duoc lya chon cho cac khao sét tiép theo.

Viéc bom mau duoc thuc hién trén co s¢ phuong phap thiy dong hoc kiéu xi-
phong. Két qua thu dugc ¢ hinh 2B cho thay, thoi gian bom mau 1a 30 s cho tin hi¢u
va duong nén twong dbi 6n dinh, tai thdi bom mau 1a 40 s chan pic bi rong. Ddi véi
thoi gian bom mau 20 s duong nén nhiéu va tin hiéu pic khong on dinh. Do d6, thoi
gian bom mau duoc lya chon 1a 30 s cho céc thi nghiém tiép theo.
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Hinh 2. Dién di d6 khao sat anh hudng ciia A) thé tach; B) thoi gian bom miu
3.2. Danh gia phwong phap
3.2.1. Xdy dwng dwong chuin
Cac dung dich dung dé xay dung duong chuin duoc pha lodng tir cac dung
dich chuan goc. Mdi dung dich duoc phan tich 3 l1an, dién tich pic trung binh thu
dugc s& 1a s0 liéu dé dung dudng chuan su phu thudc ciia dién tich pic vao nong do.
Tu 4o, duong chuan 5 diém dbi v6i mdi loai vitamin dugc xay dung trong khoang

nong dd tuong ung nhu the hién trong bang 1. Ket qua cho thdy dién tich pic va
ndéng do cac vitamin c6 mdi tuong quan tuyén tinh tt voi R* > 0,9993.

Bang 1. Phuong trinh duong chuin cua vitamin B, Bsva Bg

Chi:cll)lhﬁn Kl&(:}ﬁ(l;)gpl;f))ng Phwong trinh dwong chuin H(léuiﬁnt(l;’;r;;g
Vitamin B, 1,0 - 100 Y=0,0363X - 0,035 0,9993
Vitamin Bs 2,0 - 100 Y =0,6878X - 0,2019 0,9994
Vitamin By 2,0-100 Y =0,3958X + 0,4222 0,9995

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 26, 12 - 2022 141



Nghién ctru khoa hoc c6ng nghé

3.2.2. Gidi han phit hi¢n (LOD) va giéi han dinh lugng (LOQ)

Pé xac dinh gia tri LOD, tién hanh pha lodng dan dung dich chuin cho dén khi
thu duoc tin hiéu gép 3 1an so véi nhiéu duong nén (S/N = 3), gidi han dinh lugng
(LOQ) ung vé1 S/N = 10. Tu do, gia tri LOD thu duoc tuong tng véi vitamin B Bs
va By lan luot 1a 0,30; 0,50 va 0,60 ppm, gia tri LOQ thu dugc twong Gng voi
vitamin By, Bs va By 1an luot 13 0,99; 1,65 va 1,98 ppm.

3.2.3. D¢ chum

Dé danh gia d6 chum cua phwong phap, tién hanh khao sat do lap lai cua
vitamin B;, Bs va By 1an lugt & 3 muc néng d6 20, 50 va 100 ppm thém viao mau
tréng, mdi murc nﬁ‘)ng d6 duoc tién hanh véi 5 1an doc lap. T két qua thu dugce cho
thdy, ca 3 mirc ndng do c6 d6 1éch chuin twong ddi (RSD) déu nhé hon 2,47 %. Nhu
vay phuong phap c¢6 d6 lip lai dap tmg yéu cau theo AOAC [18].

3.2.4. D} ding

b dung dugce danh gia qua hiéu suat thu hoi ctia phuong phéap phan tich. Dé
danh gia hiéu suat thu hoi cua phuong phap, hon hgp vitamin B, vitamin Bs,
vitamin By dugc them vio mau trang trudce khi xtr ly mau ¢ 3 muc nong do: 20, 40
va 60 ppm, sau do tién hanh xur 1y mau nhu trong quy trinh 2.4.1. Két qua thu dugce
d6 thu hdi ctia cac vitamin B trong nén mau tir 94,9% dén 105 ,0%, dap ing yéu cau
cho phép ctia AOAC & cac mic nong do tir 10 ppm (80-110%) dén 1000 ppm (95-
105%) [18].

3.3. Phin tich miu thue té
3.3.1. Két qua phan tich bang phwong phdp CE-C'D

Bang 2. Két qua phan tich ham lugng vitamin By, vitamin Bs, vitamin By
trong cac mau thyc phim bao vé sirc khoe bang phuong phap CE-C*D

Ki Chét phan Ham lugng phan |  Ham lugng Sai
STT | hiéu | Dang vién ticl; tich bang CE- cong bo trén khac
mau C*'D (mg/vién) | nhin (mg/vién) | (%)
1| A1 | Viennang |y B, 1,89 2,00 5,50
meéem
2 | a2 | Vennang | minB, 1,95 1,80 18,33
meéem
Vitamin B, 1,45 1,50 -3,33
30| A3 | VIennang f s min B, 15,54 15,00 13,60
meém
Vitamin By 0,45 0,40 +12,50
Vitamin B, 1,35 1,50 -10,00
4 | A4 | VieODNANE s min B, 2,65 3,00 11,67
cling
Vitamin By 0,92 1,00 -8,30
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Phuong phap di dugc ap dung dé phan tich 4 mau thuc pham bao vé stic khoe
(A1 - A4) thu thap ngau nhién trén thi truong Ha Noi. Cac mau sau khi xir Iy nhur &
muc 2.4.1 duoc tién hanh phan tich xac dinh ham lugng vitamin B;, vitamin Bs,
vitamin By bang phuong phap thém chuan. Két qua dugc thé hién trong bang 2 va
hinh 3.

Két qua cho théy, ham lugng vitamin B, vitamin Bs, vitamin By trong bon
mau thyc phdm bao vé stc khoe phan tich dugc dao dong trong khoang tir 0,45
mg/vién dén 15,54 mg/vién. So véi cong bd trén nhén, ham luwong niy c6 su sai khac
trong khoang tir -11,67% dén +12,50%.
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Izmv
______/“’\/_
[S—— v
A1 Bl — B1
N\'_’\f—_'_—"
A2 B B1
~/
A3 s B9 “\\/——'—‘
Ad - T T~ B1
B9 T T
B1 B 20 25
I I I I [ I
0 2 4 6 8 10 12

Thdi gian di chuyén ( phut)

Hinh 3. Pién di db phan tich cac vitamin B trong cdc mau thyc pham bao vé sirc khoe
3.3.2. Két qua phan tich d6i chirng bang phwong phdp UPLC-MS/MS

Dé kiém ching két qua phén tich biang phuong phap CE-C*D, bén miu thyc
pham bao vé strc khoe dd duoc giri phan tich dbi ching bang phuong phap UPLC-
MS/MS [10] do Vién Kiém nghiém an toan vé sinh thuc phém Quéc gia thuc hién
(s6 hiéu Vilas 203, ma phuong phép xac dinh vitamin Bs: NIFC.02.M.19 (AOAC
2012.16), ma phuong phap xac dinh vitamin Bo: NIFC.02.M.18 (AOAC 2013.13)).
Phuong phap ddi chimg UPLC-MS/MS sir dung cot sic ky long ACQUITY UPLC
BEH C18 (100 mm x 2,1 mm x 1,7 um, 130 A), pha dong A (amoni format 10mM)
va B (methanol), thoi gian luu cua cac vitamin B;, Bs va By lan luot 1a 15,74; 9,40
va 11,75 phat. Két qua dugc thé hién trong bang 3.

Két qua thu duoc sai khac giita hai phwong phap dao dong trong khoang
-10,53% dén +8,66% cho thay phuong phap CE-C*D hoan toan dang tin ciy va c6
tiém nang st dung dé xac dinh ham lugng ctia mot s6 vitamin B trong mau thuc
pham béo vé sirc khoe.
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Bang 3. Két qua phan tich d6i ching bang phuong phap HPLC-FLD

. R A Ham lugng .
Ki £ ~_ | Ham lwgng phan A g pa X Sai
STT | hiéu | Dangvien | CHACPRAN | =y ing CE- | Phan tichbang | (0 o
méu tich C*D (mg/vién) HPLC (%)
g (mg/vién) °
1| A1 | Vienmang | i min B, 1,89 2,00 5,66
mem
2 | A | Viennang |l in B, 1.95 1,80 18,00
mem
Vitamin B, 1,45 1,45 +0,00
3 | a3 | Viennang | min B 15,54 15,60 0,39
mem
Vitamin By 0,45 0,50 -10,53
Vitamin B, 1,35 1,34 +0,74
4 | A4 | Viennang | min B 2.65 2.43 +8.66
cling
Vitamin By 0,92 0,934 21,51
4. KET LUAN

- Nghién ctru da thanh cong trong viée xdy dung phuwong phap CE-C*D nhidm
x4c dinh ham luong vitamin By, vitamin Bs, vitamin By trong mau thyc phém bao vé
suc khoe.

- Phuong phap di dwoc tham dinh vé d6 tuyén tinh trong khoang duong chuén,
d6 chum va do dung dap mg yéu cau cia AOAC.

- Phuong phéap da dugc ap dung dé xac dinh ham luong vitamin B, vitamin
Bs, vitamin By trong 4 mau thyc pham bao vé stic khoe cho sai khic v6i nhan cong
b trong khoang -11,67% dén +12,50%. Két qua nay ciing da dugc ddi ching véi
phuong phap UPLC-MS/MS cho sai khéac gitta hai phuong phap nhé hon 10,53%,
cho thdy phuong phap CE-C'D déang tin cy, c6 tiém ning 4p dung dé xac dinh
vitamin By, vitamin Bs, vitamin By trong mau thuc phém bao vé strc khoe.

Léi cam on: Hoc vién cao hoc Pang Thi Huyén My dwoc tai tro boi [Nha tai
tm] thuéc Tdp doan Vingroup va hé tro' béi chuong trinh hoc béng dao tao thac si,
tién si trong nwéc ciia Quy Doz mdoi sang tao Vingroup (VINIF), Vién Nghién cuu
Dir liéu I6m (VinBigdata), ma sé6 VINIF.2021.ThS56.

144 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 26, 12 - 2022



Nghién cutru khoa hoc céng nghé

10.

11.

TAI LIEU THAM KHAO

Satyaranayana U. and Chakrapani U., The vitamins, Biochemistry (Revised
Third Ed), 2006, 7:116-160.

World Health Organization (WHO) and Food and Agriculture Organization of
the United Nations (FAO), Vitamin and mineral requirements in human
nutrition, World Health Organization (WHO), Geneva, Switzerland, Second
edition, 2004.

LeBlanc J. G., Introductory chapter: B-group vitamins, B Group Vitamins
Current Uses and Perspectives, 2018, p. 3-5.

Munsell H. E., Vitamins and their occurrence in foods, The Milbank Memorial
Fund Quarterly, 1940, 18(4):311-344.

Jingsu Xu, Stefano Patassini, Paul Begley, Stephanie Church, Henry
J.Waldvogel, Richard L.M. Faull, Richard D. Unwin and Garth J.S. Cooper,
Cerebral deficiency of vitamin Bs (D-pantothenic acid; pantothenate) as a
potentially-reversible cause of neurodegeneration and dementia in sporadic
Alzheimer’s disease, Biochemical and Biophysical Research Communications,
2020, 527(3):676-681.

Siaw-Cheok Liew, Folic acid and diseases - supplement it or not?, Rev.
Assoc. Med. Bras., 2016, 62(1):90-100.

George Mateljan, The world’s healthiest foods, George Mateljan Foundation,
2016.

Teixeira, Marcos F. S., Segnini, Aline, Moraes, Fernando C., Marcolino-
Junior, Luiz H., Determination of vitamin B6 in pharmaceutical preperations
by cyclic voltammetry at a copper (Il) hexacyanoferrate (IIl) modified carbon
paste electrode, Journal of the Brasileira Chemical Society, 2003, 14(2):316-321.

Westmacott K. L., A. Crew, O. Doran and J.P. Hart, 4 novel electroanalytical
approach to the measurement of B vitamins in food supplements based on
screen-printed carbon sensors, Talanta, 2018, 181:13-18.

Nguyen Quang Huy, Anh Quoc Hoang, Thi My Hanh Truong, Thi Diu Dinh,
Thi Thuy Le, Thi Huyen Trang Luu, Viet Chien Dinh, Thi Minh Thu Nguyen,
Thi Trang Vu and Thi Anh Huong Nguyen, Development of simple analytical
method for B-Group vitamins in nutritional products: enzymatic digestion and
UPLC-MS/MS quantification, Journal of Analytical Methods in Chemistry,
2021, 2021:552-562.

Daniela Hampel, Emily R. Yorka, Lindsay H. Allen, Ultra-performance liquid
chromatography tandem mass-spectrometry (UPLC-MS/MS) for the rapid,
simultaneous analysis of thiamin, riboflavin, flavin adenine dinucleotide,
nicotinamide and pyridoxal in human milk, Journal of Chromatography B,
2012, 903:7-13.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 26, 12 - 2022 145



Nghién ctru khoa hoc c6ng nghé

12.  Jin Tan, Rong Li and Zi-Tao Jiang, Determination of thiamin (vitamin B;) in
pharmaceeutical tablets and human urine by titania- based ligand- exchange
hydrophilic, Anal. Methods, 2011, 3:1568-1573.

13. Fotsing L., M. Fillet, I. Bechet, Ph. Hubert and J. Crommen, Determination of
six water-soluble vitamins in a pharmaceutical formulation by capillary
electrophoresis, Journal of Pharmaceutical and Biomedical Analysis, 1997,

15:1113-1123.

14. Franco Marina, Jasionowska Renata, Salvatore Elisa, Application of CZE
method in routine analysis for determination of B-complex vitamins in
pharmaceutical and veterinary preparations, International Journal of
Analytical Chemistry, 2012, 4:592-602.

15. Matthias Schreiner, Ebrahim Razzazi, Wolfgang Luf, Determination of water-
soluble vitamins in soft dvinks and vitamin supplements using capillary
electrophoresis, Nahrung/Food, 2003, 47(4):243-247.

16. Lé Thi Héng Hao, })ham Thi Ngoc Mai, ngyén Thi Anh Huong, Nguyén
Véan Anh, Pham Tién Btc, Vi Thi Trang, Ung dung phwong phdp dién di
trong phan tich thuc pham, Nha Xuat ban Khoa hoc va ky thuét, 2016.

17. Thi Anh Huong Nguyen, et al., Simple semi-automated portable capillary
electrophoresis instrument with contactless conductivity detection for the

determination of f-agonists in pharmaceutical and pig-feed samples, Journal
of Chromatography A, 2014, 1360:305-311.

18.  AOAC Official Methods of Analysis, Appendix F: Guidelines for standard
method performance requirements, 2012.

SUMMARY

SIMULTANEOUS DETERMINATION OF SOME B-GROUP VITAMINS IN
DIETARY SUPPLEMENT SAMPLES BY CE-C'D

The simultaneous determination of vitamin B, vitamin Bs, and vitamin By in
dietary supplements was investigated by using capillary electrophoresis with
capacitively coupled contactless conductivity detection (CE-C*D). Optimal
conditions included: fused silica capillary inner diameter (ID) 50 um and total length
of 50 cm (effective length of 30 cm); electrolyte solution of 12 mM Arginine/Acetic
acid/ 10% Acetonitrile; pH = 7.5; hydrodynamic injection at height of 15 cm in 30 s;
separation voltage of 17 kV. Calibration curves were constructed over the range
from 1.0 to 100 ppm (vitamin B;) and 2.0 ppm to 100 ppm (vitamin Bs, vitamin By)
giving good linear correlation coefficients (R* > 0.999). The limits of detection
(LOD) for vitamin B, Bs and By were 0.3, 0.5 and 0.6 ppm, respectively. The
recoveries were ranging from 94.9% to 105.0%. The developed method was applied
to simultaneously determine vitamin B, Bs and By in 4 dietary supplement samples.
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The results of these vitamins in the samples differ from their labels by -11.67% to
+12.50%. The CE-C'D results were compared with those obtained by reference

UPLC-MS/MS method, showing good agreement between the two methods (relative
error < 10.53%).

Keywords: Vitamin B, vitamin Bs, vitamin Bo, CE-C*D, dietary supplements,
thuc ph(fm bdo vé suvrc khoe.
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