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BINH LUONG VITAMIN B6 TRONG GIAM CHUOI
BANG PHUONG PHAP SAC KY LONG HIEU NANG CAO (HPLC)

DETERMINATION OF VITAMIN B6 IN BANANA VINEGAR

BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC)

TOM TAT

Nghién cttu da dugc thuc hién dé dinh lrong vitamin B6 tan trong nudc, mot
loai vitamin ¢6 trong gidm chudi. Phuong phap phén tich vitamin B6 béi HPLC
duoc thiét Iap thong qua cac diéu kién: Column: ZORBAX XDB-C18; Detector:
UV-DAD (210nm); Thé tich tiém méu: 30uL; Pha dong: methanol/ phosphate
buffer solution pH = 2,5 (Sodium 1-hexanesulfonate 0,05M) = 38:62; Tc do
dong: 0,6 mL/phit. Phuong trinh hdi quy tuyén tinh véi hé s6 R? = 0,9998 va gidi
han phat hién (LOD), gidi han dinh lvgng (LOQ) tvong tng 1a 0,015; 0,047mg/L.
Phurong phép da duoc & dung dé dinh luong vitamin B6 nhdm kiém soat chét
lwgng ctia gidm chudi trong qua trinh [én men gidm.

Tur khoa: Vitamin B6, phurong phép s&c ky 1ng hiéu néng cao, gidm chudi,
gidi han dinh lugng.

ABSTRACT

Research has been done to quantify the water-soluble vitamin B6, a vitamin
found in banana vinegra. The analysis method of vitamin B6 by HPLC is
established by the following conditions: Column: ZORBAX XDB-C18; Detector:
UV-DAD (210nm); Sample injection volume: 30pL; Mobile phase:
methanol/phosphate buffer solution pH = 2.5 (Sodium 1-hexanesulfonate
0.05M) = 38:62; Flow rate: 0.6mL/min. The calibration curve was experimentally
defned with regression coeffcient R = 0.9998 and limit of detection (LOD), limit
of quantification (LOQ) were 0.015, 0.047mg/L, respectively. The method has
been applied to quantify vitamin B6 in order to control the quality of banana
vinegar during the vinegar fermentation.

Keywords: Vitamin B6, High Performance Liquid Chromatography (HPLC),
banana vinegar, limit of quantification.
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1. MG BAU

Gidm duoc san xuat tir qud trinh 1én men t rvgu hodc
ttr nhiéu loai ngudén nguyén liéu khac nhuv gao, nho, tao, cl
cdi duong, khoai tay, va mot s6 loai khac trai cay nhiét doi
nhv dia, cha la, cam, buéi, hoac chudi [1]. Ngoai thanh
phan chinh la axit axetic, gidm san xudt tir hoa qua con cé
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thém thanh phan cac chéat dinh dudng khac nhu axit hiru
co mach ngén; céc axit amin; vitamin B1, B2, B6, B12; cac
nguyén té kim loai vi lugng tuy thudc vao tirng loai hoa
qua. Vi cac thanh phan chéat dinh dudng phong phd, giam
da duoc st dung nhiéu trong doi sdng con nguoi. Trong
thuc pham, giam duoc ding lam chét diéu vi, tao hwong va
bdo quan. Trong y hoc, gidm cé tac dung diéu hoa huyét
ap [2], dai thao dudng [3], kich thirc sy them an, tiéu hdéa va
hap thu canxi [4].

Qua chudi chin 1a mét trong nhitng loai qua pho bién &
Vit Nam, voi thanh phan dinh dwdng phong phu
carbohydrat, dwdng, cac khoang chét kali, sit, magie, kém,
vitamin C. Chudi chin con chira ham lwgng cao vitamin B6
gilp chéng nhiém tring va rét can thiét cho viéc téng hop
heme trong co thé ngui [5]. Bdi vay, chudi chin dugc xem la
ngudn nguyén liéu chat lwgng dé san xuat gidm chudi. Viéc
kiém soat thanh phan chat dinh dudng, khoang chat, dac
biét la vitamin B6 trong qué trinh |én men gidm la can thiét.

Cac ky thuat dinh lvgng vitamin B6 dua trén céc
phwong phap nhv quang phé UV-Vis [6], phuong phap
dién héa[7],... Phwong phép st dung pho bién hién nay la
phuong phap HPLC pha ddo v6i cac detector phat hién
huynh quang (FLD) va quang phd diot mang (UV-DAD)
duogc dung dé dinh lugng vitamin B6 trong cac déi twong
nhv ngd coc [8], thie phdm ngudn gbc dong vat, thuc vat
[9, 10], thuc pham chitc nang [11], duvgc pham [12]. Trong
bai bdo nay, vitamin B6 trong gidm chubi dwgc dinh lvgng
bang phuong phap HPLC pha dao sir dung dau do UV-DAD
nham danh gia thanh phan dinh dudng trong qua trinh Ién
men gidm tai phong thi nghiém.

2. THUC NGHIEM
2.1. Héachat, thiét bi

Cac hoéa chat st dung CH,OH 99,99%, H,PO, 85%,
NaH,PO, 99,99%, Sodium 1-hexanesulfonate monohydrate
>99%, c6 ngudn gdc tir Merck (Ptrc). Chat chuén vitamin B6
dugc cung cdp bdi Vién Kiém nghiém thuée Trung wong.
Nudc cat dé ion tai phong thi nghiém Khoa Céng nghé
Hda, Truwong Pai hoc Cong nghiép Ha Noi.

May HPLC 1260 - Agilent Technologies (My) tai Khoa
Cong nghé Hoa, Tredng Bai hoc Céng nghiép Ha Noi.
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2.2. Dung dich dém photphat pH
1-hexanesulfonate 0,05M

Dung dich dém phosphate pH = 2,5 chira sodium
1-hexanesulfonate 0,05M dwoc chun bi nhu sau:

- Lay 10mL natri 1-hexanesulfonate (dung dich 0,5M) va
2,4g sodium dihydrogen phosphate khan, hoa tan trong
nuéc cat dé ion thanh 1lit dung dich 1

- Lay 10mL natri 1-hexanesulfonate (dung dich 0,5M) va
2,319 acid phosphoric 85% hoa tan trong nuéc cat dé ion
thanh 1lit dung dich 2

- Tron dung dich 1 véi dung dich 2 thu dwgc dung dich
dém phosphate pH = 2,5 chi*ta sodium 1-hexanesulfonate
0,05M. Bem loc dung dich qua bd loc chan khéng thay tinh
v6i mang loc PTFE 0,45um, dung dich st dung cho pha
dong chay HPLC.

2.3. Dung dich chuén vitamin B6

Dung dich gdc chuén vitamin B6 ndng dé (100mg/L) thu
duoc bang cach hoa tan 0,1g vitamin B6 trong nwéc cét dé
ion va binh dinh méc¢ 100mL. Cac dung dich chuan lam viéc
(0,1 - Img/L) duoc chuén bi tir dung dich géc bang cach pha
lodng va dinh mitc bang hdn hop dung dich pha dong.

2.4. Chu&n bi mau phan tich

MAau phan tich dwoc chudn bi nhu sau: 2mL gidm chudi,
réi dinh mic thanh 10mL bang hén hop pha dong, sau do
hén hop duoc rung trong bé siéu am 15 phat. Dung dich
duwoc loc qua dau loc PTFE 0,45um truéc khi dugc tiém vao
hé théng HPLC.

3. KET QUA VA THAO LUAN

3.1. Kiém tra phuong phap dinh lvgng vitamin B6 bang
HPLC

3.1.1. Cacdiéu kién séc ky

Ti 1é thanh phan dung méi pha dong c6 anh huéng lén
dén qua trinh rira giai cac chat mau ra khoi cot. Ti 1& thanh
phan dung méi thay d&i dan dén lam thay d6i kha nang
phan tach cula cac chat trong hon hgp. Theo tai liéu tham
khao [11, 12] va qua kh&o sat so b9, chung toi lwa chon va
tién hanh thwc hién HPLC & cac diéu kién sau:

- Pha ddng: Methanol/dung dich dém phosphate pH =
2,5 (sodium 1-hexanesulfonate 0,05M) = 38:62.

- Cot: ZORBAX XDB-C18.

- T6c d6 dong: 0,6mL/phut.

- Detector: UV-DAD, buéc séng 210nm.

- Thé tich bom méau: 30L.

- Nhiét do cot: 30°C

K&t qua sic ky do ctia mau chudn va mau gidm hinh 1
cho thay, thoi gian luu cta vitamin B6 trén mau gidm (hinh
1b) twvong dwong véi mau chuén (hinh 1a) khoang 2,453
phut, dong thoi pic ctia vitamin B6 tach tvong d6i ro rang
voi cac chat khac cé trong mau giam. Nhu vay, cac diéu
kién s&c ky da lva chon o thé dung dé dinh tinh, dinh
lvgng vitamin B6 trong mau giam.

2,5 chra sodium
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Hinh 1. S&c ky @0 HPLC clia vitamin B6 trong mAu chuén (a), mau gidm chudi (b)

3.1.2. Buong chudn

Puong chuén duoc biéu dién bang dbd thi sy phu thudc
dién tich pic vao néng dé vitamin B6 thdng qua cac mau
vitamin B6 chuén c¢é nbng dd lan lwot 1a: 0,1; 0,2; 0,3; 0,6;
0,8; 1mg/L. Tir két qua trén hinh 2 cho thay:

Phuong trinh hdi quy & y = 175,89x + 39,901 v&i hé s6
twong quan tuyén tinh R? = 0,9998.

Trong dé: y la dién tich pic va x landng do vitamin B6

Vi hé s tvong quan tuyén tinh 0,995 <R?=0,9998 < 1,
cho thdy duong chuan da xay dwng dat do tuyén tinh cao
trong khoang nong do tir 0,1 - 1,0mg/L, hoan toan co thé
slr dung dé xac dinh ham lvgng vitamin B6 ¢6 trong mau.
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200 R%=0.9998
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Hinh 2. Butng chun clia Vitamin B6

3.1.3. Gigi han phat hién (LOD) va gi¢i han dinh lvgng
(LOQ)

LOD va LOQ duwgc xac dinh dwa vao phuong trinh hoi
quy tuyén tinh:y =ax + b nhu sau:
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Gi6i han phat hién (LODY):
3,3xS,

LOD = 1)
a
Gi¢i han dinh luvgng (LOQ):
10xS
LOQ = Y @)

Trong dé: S,: d6 léch chuén cla tin hiéu
a: hé s6 goc trong phuong trinh hoi quy
Két qua xac dinh gi6¢i han phat hién LOD = 0,015mg/L,
gi¢i han dinh lwvgng LOQ =0,047mg/L (bang 1).
Bang 1. LOD, LOQ ctia phuong phép dinh lrgng Vitamin B6

Chét DAD | Pdléchchuan | LOD(mg/L) | LOQ(mg/L)
(nm) (S)
VitaminB6 | 210 0,826 0,015 0,047

3.1.4.D6diung

Do dung dugc xac dinh bang cach dinh lugng mau
chuén ¢6 ndng dd 0,2mg/L, dem phan tich mau chuén véi 6
lan do trong céc diéu kién séc ky da chon. K&t qua duoc
trinh bay & bang 2, cho thay gia tri d6 léch chuén twong doi
clia mau chuén dat RSD% = 1,6%, nén phuong phap phan
tich dat d6 dung theo AOAC.

Bang 2. Két qua khao sat df diing

MU chus NBng dd chuén thuc | Nong do trungbinh | RSD
auchuan 6 (mg/L) xac dinh duge (mg/L) | (%)
Vitamin B6 0,2 0,199 16

3.2. Ham lvgng vitamin B6 trong gidm chudi

Sau khi danh gia phuong phap phan tich, tién hanh
dinh lwgng vitamin B6 trong mot s6 mau gidm chudi duoc
ldy tlr cac thoi diém khac nhau trong qua trinh 1én men.
DPem phan tich mau trén hé théng HPLC véi céc digu kién
da chon, tr dién tich pic va phuong trinh dwdng chuén xac
dinh ham lwgng vitamin B6, két qua dugc trinh bay trong
bang 3.

Bang 3. K&t qua ham luong vitamin B6 trong mot s6 mAu gidm chudi

MAU Dién. Ham lugng vitamjn B6tinh| Ham Iugng vitzimin B6
tich pic | theo dudngchuan (mg/L) | trong gidm chudi (mg/L)
1 | 98,816 0,335 1,675
2 | 112534 0413 2,065
3 | 115820 0432 2,160
4 | 94,067 0,308 1,540
5 | 553713 0,088 0,440

Cac két qua cho thdy, cac mau phan tich déu I6n hon
gioi han dinh lvong (LOQ) tinh theo duong chuan va céc
mau déu xuat hién sy c6 mat cla vitamin B6 v&i ham luvgng
tir 0,044 - 2,160mg/L.

4. KET LUAN

Pa nghién ctru lva chon cac diéu kién thich hop cho
phép do HPLC xac dinh ham luvgng vitamin B6 v&i detecter
UV-DAD buéc song 210nm, cdt ZORBAX XDB-C18. Khoang
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tuyén tinh dudng chuén tir 0,1 - 1,0mg/L, hé s6 tvong quan
tuyén tinh R> = 0,9998, gi¢i han dinh lvgng LOQ =
0,047mg/L. B4 dinh lvgng vitamin B6 trong mot s6 mau
gidm chubi bang phuwong phap da xay dwng nham kiém
soat chat lugng gidm trong qué trinh 1én men.
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