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Tém tat

Nghién ctru nay trinh bay viéc ing dung phuwong phéap dién di mao quan (CE) trong viéc dinh lwong taurin,
choline, axit pantothenic (vitamin Bs), axit ascorbic (vitamin C) va niacin (vitamin Bs) trong nuwoc tang luc, men
tiéu héa va cém vi sinh. Puwong chudn cia céc chat phan tich duoc x4y dung trong khoang 2,0 + 50 mg/L va
c6 hé sé turong quan tét (R? > 0,997). Phuong phép cé dé diing tét véi hiéu suét thu héi cao (89,3 + 98,0%
V6i nén nuéc deion va 94,7% + 108,7% véi nén mau that) va sai khéc < 10% trong phép phén tich kiém ching
dbi véi taurin theo phuong phép séc ky Iéng hiéu ndng cao (HPLC). Céac két quad phén tich cho thay da sé céc
méu c6 nbéng dé taurin phu hop véi gia tri ghi trén nhan (< 8%, trir mdu TP5), trong khi cholin va céc vitamin
c6 s bién déng la I6n khi céc két qua thu duoc va théng tin sdn phdm c6 sw sai khac tuong déi lon (t6i
129,4%).

T khod: Taurin, cholin, vitamin, dién di mao quan, thwc phdm bd sung.
Abstract

This study presented the application of capillary electrophoresis (CE) for determination of taurine, choline,
pantothenic acid (vitamin Bs), ascorbic acid (vitamin C) and niacin (vitamin Bz) in dietary supplements. The
range of the calibration curves were 2.0 + 50 mg/L, and the linearities were good (R? = 0.997). The methods
had good accuracy with high recoveries (89.3 + 98.0% with deionized water and 94.7% + 108.7% with real
samples) and the differences of less than 10% in reference analysis for taurine by high performance liquid
chromatography (HPLC). Analytical results showed that the concentrations of taurine in most samples were
consistent with the label (<8%, except for TP5 sample), while the concentrations of choline and vitamins were
variable when the obtained results were quite different from the product information (up to 129.4%).
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1. Téng quan

Taurin mic du khong ciu tric nén protein nhung
duge coi 14 mot amino axit rat thiét yéu, dam nhiém
nhiéu chtrc ning trong hé thong than kinh trung wong,
thi giac [1]. Cholin 1a mot chat dinh dudng quan trong,
6 mit trong thanh phan c4u tric cua lipoprotein, mang
lipid va 1a tién chéat cua axetylcholin, mot chat dan
truyén than kinh [2]. Axit pantothenic (vitamin Bs),
axit ascorbic (vitamin C) va niacin (vitamin Bs) la
nhiing vitamin quan trong thudc nhém céc vitamin tan
trong nudc [3]. Pong cdc vai tré quan trong trong co
thé, cac hop chét nay thuong dwoc bd sung trong thuc
phim, khong chi trong cac san phim cho ngudi 16n
nhu nude ting lyc ma con trong ca nhimng san phdm
danh cho tré em nhu men tiéu hoa, cdm vi sinh hay
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stra. Sy pho bién cta cic thyc pham bo sung chira
taurin, cholin va cac vitamin dat ra nhu cau phan tich,
kiém dinh chat luvgng cua cac loai thyc pham nay.

Viéc phan tich cac thuc pham bd sung thuong gap
kha nhiéu kho khin do sy phirc tap clia nén mau. Sic
ky long hi€u nang cao (HPLC) c6 thé dugc xem nhu
phwong phép tiéu chudn trong phan tich thu’c pham.
Bén canh d¢, trong nhitng ndm gan day, sac ky long
ghép ndi khéi phd hai 1an (LC- MS/MS) dugc phat trién
nhu mot cong cu manh mé& ding dé dinh lugng dong
thoi cac chat dinh dudng nhu amino axit hay vitamin
trong thuc phim no6i chung va thuc phdm bd sung noi
riéng [4]. Tuy nhién, cac phuong phap nay doi hoi su
yéu cau cao vé thiét bi, chi phi ciing nhu tay nghé cua
phan tich vién. Hién nay, trong linh vuc thyc pham,
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vi€c tng dung phuong phap dién di mao quan (CE),
dac biét la dién di mao quan vung (CZE), dang tré nén
pho bién boi tinh don gian, nhanh chong, higu qua tach
cao va tiéu ton it hoa chit, dung méi [5]. Viéc tmg dung
thiét ké thi nghiém trong hoa hoc phén tich noi riéng
va trong CE ciing giup cho xdy dung cic quy trinh
phan tich tré nén hgp 1y va khoa hoc hon [6].

Trong nhiing nghién ctru trude, cac tac gia da ap
dung m6 hinh phirc hop trung tam (CCD) trong thiét
ké thi nghiém dé t6i vu héa quy trinh phan tich taurin,
cholin va céc vitamin Bs, Bs, C trong thuc pham bd
sung. Bai bao nay trinh bay cac két qua thu duoc khi
st dung cac quy trinh d6 trong viéc dinh lugng cac hop
chat trén nham kiém so4t chat luong nudc ting lyc va
men tiéu hoa, cém vi sinh danh cho tré em.

2. Thwc nghiém
2.1. Héa chit va thiét b

Tét ca hoa chat déu c6 d¢ tinh khiét phén tich va
dugc dat mua tr Tokyo Chemical Industry (Japan)
hodc Sigma-Aldrich (Germany), ngoai trir axit lactic
tir Guangdong (China). Dung dich chuan gbc (1000
mg/L) cua taurin, cholin, axit pantothenic, axit
ascorbic va niacin dugc str dung dé pha cac dung dich
chudn. Cac hoa chit dung dé pha dung dich dién li nén
(BGE) bao gom: axit axetic (Ace), axit lactic (Lac) va
tris(hydroxymethyl)aminomethane (Tris). Nudc deion
dugc dung dé pha cac dung dich chuén va xir 1y mau,
lay tir may loc nudc Simplicity UV, Millipore (USA).

Tét ca cac thi nghiém dwoc thyc hién trén hé thiét
bi dién di mao quéan thao tac bang tay sir dung detecto
do d6 dan khong tiép xuc (C*D) tai Phong thi nghiém
trong diém Cong nghé phén tich phuc vu Kiém dinh
moéi truong va An toan thuc pham (KLATEFOS),
truong Pai hoc Khoa hoc Ty Nhién Ha Noi. Hé thiét
bi str dung ngudn cao thé £30 kV (Spellman, Anh), ghi
dir liéu nhod bo ghi e-corder (eDAQ, Uc). Cot mao quan
silica nong chay duong kinh trong 50 um, dudng kinh
ngoai l1a 365 um véi do dai téng 60 cm va do dai hiéu
dung 49 cm (Agilent, M¥) duoc sir dung dé tach chét.
Tru6e khi sir dung, mao quan dugc xur 1y bang cach
day dung dich NaOH 0,1 M trong 10 phut va bing
nuée deion trong 10 phut, sau d6 bang dung dich BGE.

2.2. Lay mau va chudn bi mau

Mau thyc pham bd sung, bao gdm 03 miu men
tiéu hoa, com Vi sinh va 06 mau nudc ting luc, dugc
thu thép tai cac si€u thi trén dia ban thanh pho Ha Noi.

D6i v6i qua trinh phan tich taurin, cic mau dang
bot (men tidu hoa, cdm vi sinh) duge xir Iy nhu sau:
hoa tan chinh x4c 1,000 g mau bot va dinh muc t6i 10
mL bang nudc deion, sau do loc dung dich thu dugc
qua mang loc 0,2 um. Cac mau nude ting luc duoc loc
truc tiép qua mang loc 0,2 um, pha loang voi hé s6
thich hop bang nudc deion.
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DP6i véi quy trinh phan tich cholin, axit
pantothenic, axit ascorbic va niacin, qua trinh xu ly
méiu duge tién hanh tuong ty nhu phan tich taurin,
ngoai trir khéi lugng mau bot dem hoa tan (0,250 —
1,000 g/10 mL) va hé sb pha lodng khac nhau. Cac mau
sau khi loc (va pha lodng néu can) dwoc phén tich trén
hé thiét bi CE-C*D.

2.3. Phwong phdp phan tich

Quy trinh phan tich taurin ciing nhu cholin va cac
vitamin dugc tdi wu hoa theo mé hinh CCD. Két qua
thiét ké thi nghiém cho cac diéu kién phan tich nhu
sau: i) Pinh lugng taurin véi BGE 1a dung dich Tris
150 mM duoc diéu chinh toi pH 8,96 bang axit lactic
(Tris/Lac), sir dung dién thé tach -10 kV va thoi gian
bom méu 60 gidy; ii) Pinh lvong dong thoi cholin, axit
pantothenic, axit ascorbic va niacin bang BGE la dung
dich dém Tris 150 mM dugc diéu chinh t&i pH 9,50
bing axit axetic (Tris/Ace), dién thé tach -10 kV va
thoi gian bom miu 60 gidy. Luu y ring, qua trinh tach
chét str dung ki thuat phan cuc nguoc, trong do dién
cuc ¢ dau bom mau duge ap thé duong con dién cuc
phia detector dugc ndi dat. Muc dich cua ki thuét nay
1a loi dung dong dién di tham thau (EOF) & pH cao
(8,96 va 9,50) dé 16i cudn cac chat phan tich dudi dang
anion (taurin, axit pantothenic, axit ascorbic va niacin),
cac chét nay s& xuit hién sau vi tri cua EOF. Riéng
cholin dugc phat hién dudi dang cation do 1a muoi
amoni hitu co bac IV va xuat hién trude dong EOF.

Trudce khi phan tich mau thuc, phuong phép dugce
thim dinh lai thong qua cac thong so v€ duong chuin
va do dung. Puong chuan dinh luong taurin duge xay
dung bang cach phan tich 13p 3 lan dung dich chuan
taurin & 6 muc nf”)ng do: 1,0; 2,0; 5,0; 10; 20 va 50
mg/L. Puong chuan phan tich dong thoi cholin va cac
vitamin dugc thiét 1ap bang cach do lap 3 1an dung dich
chuin hdn hop céac chét phéan tich & 6 mic ndng do:
2,0; 5,0; 7,5; 10; 20 va 50 mg/L. P dtng dugc danh
gi4 qua hiéu suat thu hdi bang phuong phép thém
chudn trén nén nudc deion va nén mau that; dong thoi
v6i viée phan tich dbi ching nbng d taurin trong mau
thét bang phuong phép tiéu chuin HPLC theo [7]. Tét
ca cac mau that déu dugc do 1ap 3 lan.

3. Két qua va thaoluin
3.1. Danh gia phwong phdp

Trong qua trinh phat trién phuong phap, quy trinh
phan tich da dugc danh gia chi tiét qua cic thong s:
gi61 han phat hién (LOD), gi6i han dinh lugng (LOQ),
khoang tuyén tinh, do 1ap lai va hiéu suét thu hoi. Cac
két qua thu dwoc cho thiy cac quy trinh da phat trién
¢6 LOD kha thép (0,27 mg/L v&i taurin va 0,22 — 0,45
mg/L v&i cholin va céc vitamin), khoang tuyén tinh
rong (thdp nhat tir 1 — 200 mg/L) va do lap lai cao
(RSD cua thoi gian di chuyén va dién tich pic < 4%),
dap tmg dugc muc tiéu kiém soat chat lugng thuc
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pham bd sung chira taurin, cholin va cac vitamin Ba,
Bs va vitamin C. Trong nghién ctru nay, phuong phap
phan tich dugc tham dinh lai thong qua cac thong sO
ctia duong chudn (khoang duong chuan, hé sb twong

quan R?, kiém tra su sai khéc cta }}é sb chgln so véi vol
0) va do dang (thong qua hiéu suat thu hoi va so sanh
v6i phuong phap HPLC).

Bing 1. Thong s6 dudng chuan phan tich taurin, cholin, axit pantothenic, axit ascorbic va niacin

; A s Khoing dwong chuin | Hé sb twong ; \ 2 ) ,
Chat phén tich (mg/L) quan R? Phwong trinh dudng chuan | Fenn | Foing
. ] y = (0,000922 + 0,00001 1)x
Taurin 1,0-50 0,999 +(0.000046 £ 0,000271) | 1792 | 4378
. - y = (0,001031 = 0,000020)x
Cholin 2,0-20 0,998 _ (0000200 £ 0.000216) 2,221 | 4,378
. . - y = (0,004538 + 0,000089)x
Axit pantothenic 2,0-20 0,998 _ (0001045 = 0,000900) 3,536 | 3,866
_ _ - y = (0,002144 + 0,000034)x
Axit ascorbic 2,0-20 0,999 _ (0000726 = 0,000372) 3,557 | 4,378
. - = (0,003960 = 0,000104)x
Niacin 2,0-20 0,997 _ (0000670 £0.001135) 1,842 | 4,378
Bang 2. Hiéu suat thu hdi (%) trén cac nén mau khac nhau
Nén miu Taurin Cholin AXxit pantothenic AXit ascorbic Niacin
Deion 98,0 89,2 93,9 97,5 93,3
Nuére tang luc 101,3 98,0 98,7 94,7 100,6
Com vi sinh 105,4 108,7 103,3 108,7 106,5

Taurin: nong dg thém chudn trén nén nudc deion, mede tang hee (mau TL2), com vi sinh (TP5) trong dung dich mieée lan heot

la 7,5 mg/L, 10 mg/L va 2,0 mg/L.

Cholin va cdc vitamin: néng dg thém chudn trén nén nwde deion, nude ting lwe (mau TL7), com vi sinh (TP5) trong dung dich

nuée lan luot la 2,5 mg/L, 2,0 mg/L va 2,0 mg/L.

Céc thong sb duong chuin duoc trinh bay trén
Bang 1. Co thé nhan théy rang tht ca cic dudng chuan déu
¢6 hé sb tuong quan t6t (R2 >0,997), the hién tin hi¢u do
duoc (dién tich pic) tuyén tinh tot v6i ndng do chat phan
tich. Cac hé¢ so chan (a) trong phuong trinh dudng
chuin (y = a + bx) déu rat nho. Phép danh gla su sai
khac ciia hé sb a voi gia tri 0 theo chuan thong ké
Fisher (f.= 5, f2= 6, P = 0,95) cho thay cac gia tri Fun
thu dugc (1,792 + 3,557) déu nho hon so v6i Frang
(3,866 voi axit pentothenic va 4,387 véi cac chit con
lai). Pidu nay ching t6 hé s a trong phuong trinh
dudng chuén cua tit ca cac chit phan tich va gia trj 0
khéc nhau khong c6 nghia, hay c6 thé xem nhu a = 0.
Nhu vy, c6 thé két luan ring duong chuin cta phuong
phép khong mic sai sb hé thong va hoan toan cé thé
duogc sur dung dé dinh luong cac chét phéan tich.

Hiéu suét thu hoi cua phu'ong phap duogc danh gia
theo phuong phap thém chuan ket qua thu dugc dbi
v6i ca nén nuGe deion va nén miu that duge thé hién
trong Bang 2. Trén nén nude deion, hiéu suat thu hdi
dbi voi tat ca cac chat phan tich déu t6t (H% nam trong
khoang 89,3 —98,0%). Dbi voi mau nude ting luc (pha
lodng) va mau cdm vi sinh trong dung dich nuéc, hiéu
sut thu hdi nhan dugc cling tot tr 94,7% t41 108,7%.
Céc gi4 tri hiéu sudt thu hdi nay la chép nhan dugc theo
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AOAC [8]. Bén canh x4c dinh hiéu suét thu hoi, do
dung cua phuong phap con duoc danh gia dbi véi
taurin bang cach phan tich 02 mau thyc (nudc ting luc)
bang ca phuong phap CE va phuong phap tiéu chuan
(HPLC). Két qua phén tich bang CE-C*D va két qua
thu dugc tor HPLC-DAD c6 d6 chéch nhd hon 10%
(Bang 3), cho thay két qua phan tich ctia hai phuong
phap 1a twong dong, hay néi cach khac, phuong phap
CE c6 thé dugc sir dung dé thay thé phwong phép
HPLC tiéu chuén trong viéc dinh lwong taurin (va rong
hon 1a ca cholin va cac vitamin) trong nudc tang lyc
(cling nhu thyc pham bd sung).

Bang 3. Két qua so sanh v6i phuong phap tiéu chuin

Miu CE HPLC Ponvi  Djchéch
TL2 412 38  mg/100 mL 6,7
TL5 434 446  mg/100 mL 2,7

3.2. Phén tich méu thuc

Sau khi xdy dyng duong chuén va_ thim dinh
phu’ong phép, 09 mau that (bao gdm 03 mau men tiéu
hoa, com vi sinh va 06 mau nudc ting luc) da dugc
phan tich nham dinh lwgng taurin, cholin, axit
pantothenic, axit ascorbic va niacin. Luu y réng, ki
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thuat phan cyc ngugc duge ap dung ddi véi tat ca cac
chit, tuy nhién, quy trinh phan tich taurin sir dung BGE
(h¢ dém Tris/Lac) khac vdi cholin va cac vitamin (hé
dém Tris/Ace), do d6 mdi mau can duoc phan tich 2
lan, 1an 1 nham x4c dinh riéng taurin va lan 2 & dinh
lwong dong thoi cholin ciing cac vitamin. Qué trinh xir
1y mau d6i vi ca 2 quy trinh v& co ban 1a gidng nhau,
tuy nhién c6 thé 4p dung cac hé s6 pha lodng khac
nhau. Gian do dién di phan tich mau dugc minh hoa
trén hinh 1 va hinh 2. Cac két qua phan tich duoc trinh
bay trong Bang 4 va Bang 5.

Taurin " -
L/—T\JL Mi TLL

Taurin
T T T T T

300 400 500 600 700

Thovi gian di chuyén (gidy)

Hinh 1. Gian d6 dién di phan tich taurin

Céc két qua thu dugc cho thiy tit ca cac miu
phén tich déu cho ham luong taurin twong dong voi
ham lugng ghi trén nhén, trir mau TP5 (c6m vi sinh, sai
khac -27%). Trong sb 08 mau con lai, c6 5/8 mau cho
d6 chéch nho hon 10% (gdm 01 mau cém vi sinh (TP4)
va 04 miu nudc tang lyc); 03 mau khac gdbm 01 mau co
ham luong taurin dudi MDL (TP13, thanh phan ghi trén
nhin khong cé taurin), 02 mau nudc ting lyc phat hién
dugc taurin voi ndong do cao va phi hop véi khoang ham
luong ghi trén nhin. Két qua nay cho thay thong tin vé
taurin trong cac mau 1a kha tin cdy va phuong phap CE
¢6 thé dép tmg tot viéc kiém soat ham lwgng taurin trong
cac mau thuc phim bd sung. Dbi véi cholin va cac

vitamin, két qua phan tich ¢6 su bién doi kha 16n. Axit
pantothenic dugc tim thdy trong ca 03 mau men tiéu hoa
va cdm vi sinh v6i d9 chéch kha 16n & miu TP4 (-
24,3%) va TP13 (-62,9%) trong khi mau TP5 cho ham
luong twong ddng véi thong tin san pham (chi sai khac
-6,6%). Axit ascorbic dugc tim thiy trong mau TP4 con
niacin ¢6 mit trong mau TP13, pht hop v&i thong tin
mau nhung lai cho do chéch 16n (-55,9% va -81,3%
twong mg). Cac miu men tiéu héa va cdm vi sinh nay
khong chitra cholin va thyc té phuong phap khong phat
hién dugc cholin trong cac mau do6 (duéi MDL).

DPéi véi cac mau nude tang lyc, niacin c6 mat
trong tat ca cac mau, trong d6 mau TL3 (d6 chéch 3%)
va TL7 (nam trong khoang ndng d 60 — 90 mg/kg) cho
két qua twong dong v6i ham lugng ghi trén nhén, cac
mau con lai cho thdy ham lugng niacin cao hon kha
nhiéu so v&i thong tin san pham (80,9 — 100,1%). Mau
TL1 cho két qua phan tich axit pantothenic rat tring
khép véi gia tri ham lugng trén nhan (sai khac chi -
2,6%) trong khi TL2 cho gia tri hon gap hai lan so v&i
nhan (d9 chéch 129,4%).

21 —
=gl
)

4_\ madu TLL

ﬂr @
@
31
Miu chudn 20 mg/L

{1} Chalin
(2] Axit pantothenic
(3] Axit ascorbic

{4) Niacin

T T T T T T
200 300 400 500 800 700

Théi gian di chuyén (gidy)

Hinh 2. Gian d6 dién di phén tich cholin, axit
pantothenic, axit ascorbic va niacin

Bang 4. Két qua phan tich taurin trong mau thuc

Loai mau Maiu Ham lwgng Ham lrgng Do chéch
do dugc* trén nhan*
Men tiéu héa, com vi sinh TP4 19,4+0,8 20 -3,0
TP5 1,82+0,07 2,5 -27,0
TP13 - - -
Nudrc tang luc TL1 582+ 21 600 -3,0
TL2 4121+£143 4000 3,0
TL3 4110+ 143 4000 2,7
TL4 194+7 210 -7,6
TL6 3268 + 162 2500 - 4500 -
TL7 3581 £ 126 >2708,33 -
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(*): Ham heong chdt phén tich trong men tiéu héa va com vi sinh ¢6 don vi mg/kg; trong nuwdc ting hec tinh theo mg/L.
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Bang 5. Két qua phan tich cholin, axit pantothenic, axit ascorbic va niacin trong mau thyc

Loai miu Miu Chit Ham lugng do Ham lugng trén | D§ chéch
phéan tich dugc* nhan* (%)
Men tiéu h6a, com vi sinh TP4 | Pantothenic 18,9+2,0 25 -24,3
Ascorbic 552+48 125 -55,9
TP5 | Pantothenic 46,7+3,2 50 -6,6
TP13 | Pantothenic 6,96+ 0,70 18,75 -62,9
Niacin 9,33+1,10 50 -81,3
Nuéde tang luc TL1 | Pantothenic 11,0£3,0 11,31 -2,6
Niacin 445+24 24,62 80,9
TL2 | Cholin 106+ 18 200 -46,9
Pantothenic 459+9,6 20 1294
Niacin 158+9 80 97,6
TL3 | Niacin 82,7+3,3 80 3,4
TL4 Niacin 704+29 35,15 100,1
TL6 | Niacin 103 +4 37,5-70,8 -
TL7 Niacin 78,6 £8,8 60 - 90 -

(*): Ham lwong chat phan tich trong men tiéu héa va com vi sinh ¢6 don vi mg/kg; trong mieée ting luc tinh theo mg/L.

Cholin dwgc tim thdy trong mau TL2, giéng nhu
thong tin vé san pham, nhung cho sai khac -46,9%.
Axit ascorbic khong c6 mat trong nudc tang lyc, vi
hau hét cac hang san xuat déu sir dung axit citric dé tao
d9 chua thay vi vitamin C. Sy sai khac kha 16n gitta gia
tri do dugc theo phuong phap CE va gid tri cho trén
nhin cho thiy: i) Su phure tap cua nén mau thuyc pham
khién viéc xac dinh dong thoi nhiéu chat gap kho khan;
ii) Can c¢6 thém cac phan tich ddi chimg dé xac dinh
phuong phép va kiém tra gia tri ham luong ghi trén
nhan. Méc du vay, viéc co thé dinh luong dugc cac déi
tuong phan tich khac nhau trén nhitng nén miu khac
nhau, cho théy phuong phap CE la mét hudng trién
vong trong kiém dinh chat lwong thyc pham thay cho
céc phuong phép tiéu chudn phirc tap va ton kém nhu
HPLC, dic biét 1a trong truong hop taurin khi cac két
quéa ddi chimg sai khac < 10%.

4. Két luan

Trong nghién ctru nay, phuong phap CZE két
hop Véi detecto C*D da dugc sir dung dé phén tich
taurin va dinh luong dong thoi cholin, axit
pantothenic, axit ascorbic va niacin trong cic mau
thuc pham bo sung. Sau qua trinh t6i uu héa quy trinh
phan tich bang thiét ké thi nghiém st dung mé hinh
CCD, phuong phap phan tich da dugc thim dinh lai
thong qua cac thong sé vé duong chuan va do dung.
Cac quy trinh nay da dugc ap dung dé ° phan tich 03 Mmau
men tiéu hoéa, com vi sinh va 06 mau nudc ting luc.
Cac két qua thu dugc cho thay phuong phap CZE-C*D
két hop voi thiét ké thi nghiém 1a huéng di hop 1y, dap
g duoc muyc tiéu kiém soat chét lwong thuc pham b
sung thay thé cho cac phuong phép tiéu chuan nhu
HPLC.
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Loi cam on
Céc tic gia tran trong cam on sy hd tro vé tai

chinh tir Quy Phét trién Khoa hoc va Cong nghé Qudc
gia (NAFOSTED, ma s 104.04.2016.50).

Tai liéu tham khao

[1] H.Ripps, W. Shen. Review: Taurine: A “very essential”
amino acid. Molecular Vision 18 (2012) 2673-2686.

P. M. Ueland. Choline and betaine in health and
disease. Journal of Inherited Metabolic Disease 34
(2011) 3-15.

Ronald R. Eitenmiller, Lin Ye, Jr. W. O. Landen.
Vitamin analysis for the health and food sciences 2nd
(2008) CRC Press.

Leo M. L. Nollet, Fidel Toldra. Handbook of Analysis
of Active Compounds in Functional Foods (2012) CRC
Press.

(2]

(3]

(4]

[5] M. Y. Pifero, R. Bauza, L. Arce. Thirty years of
capillary electrophoresis in food analysis laboratories:

Potential applications 32 (2011) 1379-1393.

M. A. Bezerra, R. E. Santelli, E. P. Oliveira, L. S. Villar,
L. A. Escaleira. Response surface methodology (RSM)
as a tool for optimization in analytical chemistry.
Talanta 76 (2008) 965-977.

TCVN 8476:2010. Sira bot va thic an dang bt theo
cong thtrg danh cho tré so sjnh - Xéc dinh ham luong
taurine bang phuong phép sac ki 16ng.

(6]

[7]

[8] AOAC. Guidelines for Single Laboratory Validation of
Chemical Methods for Dietary Supplements and
Botanicals (2015) achieved on May 19th. 2015,
http://www.aoac.org/aoac_prod_imis/AOAC_Docs/St
andardsDevelopment/SLV_Guidelines_Dietary_Suppl

ements.pdf



	Ứng dụng phương pháp điện di mao quản trong phân tích hàm lượng taurin, cholin, axit pantothenic, axit ascorbic và niacin  nhằm kiểm soát chất lượng thực phẩm bổ sung
	Application of capillary electrophoresis for determination of taurine, choline, pantothenic acid, ascorbic acid and niacin to control the quality of dietary supplements
	Nguyễn Thanh Đàm, Nguyễn Mạnh Huy, Vũ Minh Tuấn,  Dương Hồng Anh, Phạm Hùng Việt
	2. Thực nghiệm



