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Abstract: The optimized capillary electrophoresis (CE) was applied to separate and detect the
10-hydroxy-2-decenoic acid (10-HAD) in royal jelly products. The method only requires that
the sample solution need to be centrifuged and filtered before analyzed by the home-made
capillary electrophoresis system. Firstly, 10-HDA was separated in a fused silica column with
a diameter of 50 um using 20 mM Tris/Acetic buffer (pH 8.5) as a background electrolyte and
a separation voltage of -17kV. Then, 10-HDA was detected by capacitively coupled contactless
conductivity detection (C*D) with the migration time less than 8 minutes. Nine commercial
products of royal jelly with Vietnamese and imported origin including pure royal jelly cream,
lyophilized royal jelly (powder and gel) and honey with royal jelly were collected for analysis.
The results of this study showed that content of 10-HDA were detected in the range of 0.5 mg/g
to 23.1 mg/g. Using paired t test showed that the difference between results obtained from CE-
C*D method and from HPLC method as a reference method was not statistically significant.
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Tém tat: Ham luong axit 10-hydroxy-2-decenoic (10-HAD) trong cac san pham sita ong chiia da
dugc phén tich bang phuong phép dién di mao quan st dung detector ¢ dan khong tiép xuc. Phuong
phap nay chi doi héi loc dich hoa tan mau da ly tim va sau d6 thyc hién phan tich dién di mao quan.
10-HDA duoc phén tach trong cot fused sillica duong kinh trong 50 um véi dung dich dém dién ly
Ia Tris/axetic (20 mM, pH = 8 ,5) va phat hién bang detector d6 dan khong tiép xuc vai thoi gian di
chuyen nho hon 8 phiit. Chin mau san pham chira sita ong chiia ciia Viét Nam va hang nhap khau
bao gbm sita ong chua tuoi, sita ong chia dong kho (dang bt va gel), mat ong stta chia da dugc thu
thap va phan tich. Ham lugng 10-HDA phat hién duoc trong cac san phim néi trén & khoang 0,5
mg/g t6i 23,1 mg/g. Sir dung chudn t cho thay cac két qua nay dugc xac nhan la sai khac khdng co
¥ nghia khi so sanh véi két qua phén tich dbi chirng bang phwong phép sic ki 1éng hiéu ning cao.

Tir khéa: 10 ~HDA, san phim chira sita ong chua, CE-C*D.

1. Giéi thiéu nghi¢m nhu kha nang ngan ngura ung thu, ngan
L, ngira 1io hoa lan da, ting cuong kha ning mién

Axit 10 - Hydroxy - 2 - Decenoic (viet tat: dich va chdng lai mét loat vi khuéan, ... Do chi ton
10-HDA) con duoc goi la axit sita ong chia, la tai trong sira ong chda tu nhién, chir khong c6
axit béo chua bao hoa c6 ham ,luqng cao nhat trong cac san phﬁm khéc cua ong nhu mat ong,
trong sita ong chtia (thuong chiem khoang 1,5 - phan hoa, sép ong..., nén 10-HDA dugc coi nhu
2,0% trong lugng). 10-HDA c6 cac hoat tinh mot “dau chuan”- marker cua sira ong chtia [1, 2].

sinh hoc dic hiéu da duogc kiém chiing bang thuc
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Cac san pham chira sira ong chda hién nay
nhu sita ong chia tuoi, sita ong chtia dong kho,
mat ong sita chua ... thuong it ghi nhan vé ham
luong 10-HDA ma chi ghi ty I¢ thanh phan sira
ong chia. Mot s québc gia nhu Thuy sy, Thé Nhi
Ky, Nhat Ban, Han Quéc, An do, ‘Trung Quéc da
¢6 quy dinh vé ham lugng t6i thiéu cia 10-HDA
trong stra ong chua tuoi la 1,4% [3], voi Brazil
gia tri quy dinh nay trong sira ong chua tuoi la
2,0%, va trong sira ong chtia dong kho 1a 5,0%
[4], Thai Lan va Tho Nhi Ky c¢6 quy dinh ddi véi
cac san pham khac chira sira ong chlia véi ham
lwong 10-HAD téi thiéu 1 0,16% [5]. Viéc xac
dinh ham luong thanh phan nay trong sira ong
chtia dugc thuc hién tai cac phong thi nghiém
bang phwong phap sic ki léng hiéu ning cao
(HPLC) hoic phwong phap sic ki khi (GC).
Trudc khi phan tich bang GC voi detector khoi
phd can c6 budc tach chat phan tich ra khoi nén
mau, sau d6 dan xuat hda ching thanh céc cau tir
dé bay hoi qua phan ung ankyl hoa, sylyl hoa [6].
Phuong phap HPLC véi detector do quang &
buéc song 215 nm hoic detector khic xa ké
(RID) duoc str dung phd bién hon dé xac dinh
10-HDA trong sita ong chua [5, 7-11]. Ngoai ra
c6 mot sb it nghién ctru da sir dung phuong phap
dién di mao quan véi detector quang dé phan tich
10-HAD [11, 12].

Bai bao nay trinh bay viéc st dung phuong
phap dién di mao quan véi detector do dan khong
tiép xtc nhu mot ki thuat phan tich don gian, yéu
cau chi phi thap cho viéc tach chiét va phan tich
cdng cu dé xac dinh 10-HDA trong c4c san pham
sira ong chlia. M6t s6 miu thuong mai nhu sita
ong chtia tuoi, stra ong chuia dong kho, mat ong sira
chuia dang ban trén thi truong Viét Nam da dugc
thu thap va phan tich bang phuong phéap noi trén.

2. Thuc nghiém
2.1. Hoa chat, thiét b

Céc hoa chit duoc sir dung bao gdm: chat
chuin 10-HDA 1g- Lot. RIQQM-1J > 97% tur
Tokyo Chemical Industry (Nhat Ban), tris
(hydroxymethyl) aminomethane (Tris) > 99,8%,
axit axetic glacia (Ace) > 99,8% tu Sigma-

Aldrich, metanol cho sic ky 1ong Merck, nuéc
cho sic ky long Merck, axit orthophotphoric
98% Merck, NaOH dang vién > 98% Merck.
Nuéc deion dugc dung dé pha cac dung dich
chuan va xu 1y mau, lay tr may loc nudc
Simplicity UV, Millipore (USA) véi chat lugng
nudce dau ra siéu tinh khiét loai 1 c6 do cach dién
tai 25 °C 18,2 MQ.cm, ham lugng TOC < 5 ppb.
Mang loc nilon 0,2 um Whatman duoc sir dung
trong qua trinh xir Iy mau.

Dung dich chuan gbc (1000 mg/l) cta 10-
HDA dugc pha bang cach can chinh xac 0,05 g
10-HDA, chuyén vao binh dinh mtc 50 mL,
thém nudc deion dén vach va lic ki. Dung dich
chuin gbc nay bén trong vong 6 thang néu bao
quan & 4°C. Dung dich chuin gbc duoc sir dung
dé pha dung dich cac dung dich lap dudng chuan
(5 t6i 100 mg/l) trén co s pha lodng bang nudce
deion véi ty 1é thich hop, cic dung dich chuin
nay bén trong vong 1 thang néu bao quan & 4°C.
Dung dich dém dién ly (BGE) la Tris/axetic 20
mM pH 8,5 duoc chuin bj nhu sau: can chinh
xac 0,242g Tris chuyén vao binh dinh mirc 100
mL, thém nudc deion dén vach va lic ki, chuyén
ra cdc sir dung axit axetic bang chinh pH t6i 8,5,
dung dich BGE su dung trong ngay. Metanol,
nude cho sic ky 16ng va axit photphoric duoc sir
dung dé chuin bj pha dong cho sic ky 16ng. Hon
hop metanol/ nudc duoc pha véi ty 16 55:45 vé
thé tich, duoc didu chinh dén pH 2,5 bang axit
photphoric, trudc khi sir dung can siéu am.

T4t cé cac thi nghiém dugc thyc hién trén hé
thiét bi dién di mao quan thao tac bang tay (CE)
sir dung detector do do dan khong tiép xuc (C*D)
tai Phong thi nghiém trong diém cong nghé phan
tich phyc vu kiém dinh moi trudng va an toan
thuc pham (KLATEFOS), Truong Dai hoc Khoa
hoc Ty Nhién, Dai hoc Quoc gia Ha Noi. Hé thiét
bi st dung ngudn cao thé +25 kV (Spellman,
Anh), ghi dir liéu nho bd ghi e-corder (eDAQ,
Uc). Cot mao quan silica nong chay duong kinh
trong 50 um, duong kinh ngoai 1la 365 pm véi do
dai tong (Lir) 60 cm va do dai hiéu dung (Ler)
48 cm (Agilent, My) duogc sir dung dé tach chat.
Trudce 1an phan tich dau tién ctia mdi ngay, mao
quan duoc 6n dinh hoa bang dung dich NaOH
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0,1 M trong 10 phat, sau d6 1a nude cleion trong
10 phut va BGE trong 30 phit. Sau moi phép do,
mao quan dugc rira bang BGE trong vong 3 phut.

Phan tich so sanh duogc thuc hién trén co so
phuong phap tham khao tai tai liéu [7], st dung
thiét bi sic ky long hiéu ning cao LC 20AB
Shimadzu véi detector mang diod (DAD), ¢t
phan tich RP-C18 25 cm x 4,6 mm X 5 um, pha
dong sir dung 1a hon hop metanol/ nudc ty 1é
55:45 vé thé tich thém axit photphoric téi pH 2,5,
tbc do dong pha dong 1 ml theo ché do dang
dong, 10-HDA duoc nhén biét tai budc song hip
thu 215 nm.

2.2.Phan tich 10-HAD trong mau thuc

Chin mau san pham chua sita ong chia (ca
san xuat trong nudc va nhap ngoai) bao gdm: sita
ong chua tuoi, sita ong chtia dong kho dudi dang
bot ran hodc gel, mat ong c6 tron 1an sita ong
chua tuoi da dugc mua trén thi truong.

Quy trinh phan tich 10-HDA trong cac san
pham bang ky thuat dién di mao quan da duoc
nhom nghién ctu t6i wru hoa cac thong s6: thanh
phan, nong do, pH cua BGE, di¢n the tach, thoi
gian bom mau, dung mdi hoa tan mau, loai mang
loc. Trong bai bao nay khong dua két qua cac
khao sat xay dung phuong phép phan tich, chi ap
dung cac diéu kién da téi uu hoa dé danh gia
phuong phap va ap dung cho phan tich mau thyc.

Quy trinh phan tich cu thé dugc thuc hién
nhu sau: cin chinh xac mét lwong mau (khoang
1g) hoa mau vao dung mdi metanol/nudc deion
(ty 18 30:70 vé thé tich), dinh muc téi 50 ml, lac,
ly tdm, loc qua mang loc nilon 0,2 pum trudc khi
bom vao thiét bi CE-C*D. Viéc phan tich 10-
HDA trén hé thiét bi CE-C*D dugc thuc hién véi
cac diéu kién: dung dich BGE Tris/axetic 20 mM
pH 8,5, dién thé tach -17 kV, thoi gian bom mau
30 s. Thai gian di chuyén dé dinh tinh 10-HDA
14430 + 1 (s). P& han ché anh huong nén téi viéc
dinh tinh chét phan tich tin hiéu trong mau bom
dugc khang dinh lai sau khi thém chuan vao dich
loc. Buong chudn duoc xay dung theo phwong phap
ngoai chuan (5 diém) véi nong do 10-HDA lan luot
145, 10, 20, 50 va 100 mg/l. Viéc dinh lugng duoc

thuc hién bang phuong phap duong chuan, mau
duoc bom 1ap 3 lan lay két qua trung binh.

Tir két qua phan tich dich bom vao CE-C*D
¢6 thé tinh dugc néng d6 10-HDA trong dich loc
hoa tan mau tly theo viéc ¢ pha lodng dich loc
nay trude khi bom hay khong. Tiép theo tir nong
d6 10-HDA trong dich loc va cac hé sé khi xi ly
mau c6 thé tinh duge ham huong 10-HDA ¢6
trong san pham ban dau theo cong thirc nhu sau:

C10-HDA trong dich loc (#) x0,051

C10-HDA trong mau (MQ/g) =
9 Mmiu ban dau(9)

2.3.Ddm bdo va kiém sodt chdt heong phdn tich

Gia tri IDL (giGi han phét hién cua thiét bi)
dugc tinh bang nong d6 chat phan tich trong
dung mai cho tin hiéu gap 3 lan nhidu nén. Gia
tri gigi han phéat hién, giéi han dinh luong cua
phuong phap (MDL, MQL) cua 10-HDA dugc
tinh tir gia tri IDL va cac hé s6 quy doi tuong ting
vé6i hoa tan 1,0 g mau trong 50 ml dung mai.

Trong nghién ctru nay, d6 lap lai cia phuong
phap dugc xac dinh théng qua gia tri do léch
chuan tuong d6i (RSD) cua thoi gian di chuyén
va dién tich pic khi thuc hién 7 phép phén tich
lap lai d6i voi cac dung dich chuan cé nong do
10-HDA 12 20 mg/I, d tai lap duoc tinh bang gia
tri do léch chuan twong ddi (RSD) cua cac phép
phan tich lap lai trong 8 ngay lién tiép ciing voi
muc ndng do 20 mg/l. B chinh xac dwoc Xac
dinh bang hiéu suét thu hdi caa mau thém chuan
VA0 nén sira ong chiia twoi v&i mic ndng do thém
twong dwong 20 mg/l 10-HAD trong dich bom
va mau thém chuan vao nén sita ong chua déng
khoé dang gel voi micc nong do thém twong
duong 5 mg/l 10-HAD trong dich bom.

Cac két qua phan tich bang CE-C*D duogc
tinh trung binh dua trén 3 1an bom mau lap. 6/9
mau duoc phan tich so sanh bang phuwong phap
HPLC str dung detector DAD.

3. Két qua va thao luan
3.1. Padnh gia phuwong phap

Két qua danh gia phuong phap phan tich da
xay dung duoc trinh bay trong bang 1. Hé s6 hoi



100 D.H. Anh et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 35, No. 4 (2019) 96-103

quy tuyén tinh caa duong chuan thu dugc 6 gia
tri t6t véi R? > 0,999. Hiéu suat thu hoi dat tir 97
dén 106 % khi thém chuan 10-HDA vao céc nén
mau thuc. Gia tri giéi han dinh luong cua
phuong phép thu dugc 1a 0,13 mg 10-HDA/g san
pham sira ong chtia. Gi4 tri nay phu hop dé xéac
dinh 10-HDA trong sira ong chua tuoi nguyén
chat, cling nhu trong nhiing san pham chwa sita
ong chda vai ty 1 pha tron thong thuong ¢ 10 -
5%. Do lap lai trong ngay cua dién tich pic va
thoi gian di Chuyen duoc thé hién dudi dang do
léch chuan twong d6i (RSD) trén nén nudc deion
déu nho hon 3% khi phan tich lap lai 7 lan. o
téi lap khi thuc hién phép phan tich trong lién tuc
8 ngay voi RSDuien tich 12 8,5% va RSDinsi gian di
chuyén 12 3,2%. CAac gid tri cua do lap lai va do tai
lap ddi véi dién tich pic va thoi gian di chuyén
va cho thay phuong phéap phan tich 1a 1ap lai va
c6 do on dinh tét.
Bang 1. Cac thong s6 danh gi phuong phap
CE-C*D phan tich 10-HAD trong san pham
stra ong chla

10-HDA
Khoang duong chuan (mg/l) 5+100
Hé s6 tuong quan R2 0,9995
Thoi gian di chuyén (s) (n=7) 430+1
IDL*(mg/l) 1,24

MDL**(mg/g san pham sita ong chia) 0,039
MQL**(mg/g san pham sira ong chia) ~ 0,13

Do lap lai: RSDuicn tich (%) (N =7) 2,24
RSDtoi gian di chuyén (%0) (N =7) 0,26
Do tai 1ap: RSDgien tich (%) (8 ngay) 8,48

RSDrnsi gian di chuyén (%) (8 ngéy) 3,18
Hiéu suat thu hdi (%) trén cac nén mau thuc 97+105

* Theo ty I¢ tin hi¢u/nhiéu: S/N = 3

** Tinh dya trén gia tr; IDL va mau san
pham siza ong chia c6 khaoi lwong 1000 mg hoa
tan vao 50 ml dung méi.

Hinh 1 14 dién di ¢ cua mau chuan, mot mau
thuc ~(mﬁu 6 — sira ong chua dong kho dang gel)
va mau thém chuan (dé khang dinh dinh tinh tin
hiéu 10-HDA khi phéan tich bang phuong phap
CE-C*D noi trén).

Ma&u 6 thém chuén
10 mV

Mau 6

M&u chuan 30 ppm

I T T T I T T
0 100 200 300 400 500 600

Thoi gian di chuyén (s)

Hinh 1. Bién di d6 phan tich 10-HDA trong mau
chuén, mau thuc va mau thém chuén
Céc diéu kién dién: di thé tach -17 kV; thoi
gian bom mau 30 s; mao quan silica ndng chay
.D =50 um, L= 60 cm, Lesr = 48 cm.

3.2. Két qua phan tich cac mau thuc

Sau khi xay dung dudng chuin va danh gia
phuong phap, 9 mau that (bao gom 3 miu sita
ong chua tuoi, 1 mau vién nang sira ong chla
dong kho dang bot, 3 mau vién nang sita ong
chtia dong kho dang gel, 2 mau mat ong sita
chtia) da duoc phan tich nham dinh lugng 10-
HDA trong thanh phan. Gian d6 dién di phan tich
mot s6 mau duoc minh hoa trén hinh 2.

20 mv

I I T il I I 1
0 100 200 300 400 500 600

Thoi gian di chuyén (s)

Hinh 2. Pién di d6 phén tich 10-HDA trong mot s
mau san pham sira ong chia; mau 1: sita ong chia
tuoi, mau 3: sita ong chla/au tring

Cac diéu kién dién: di thé tach -17 kV; thoi
gian bom mau 30 s; mao quan silica ndng chay
I.D =50 um, Lwt=60 cm, Lerr =48 cm.
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Bang 3. Két qua phan tich ham luong 10-HDA trong san pham sira ong chla

Loai mau/xuat xir Ghi nhan Code mau Ham lwong 10-HDA (mg/g)
CE-C*D (n=3) HPLC Chénh lech (%)

Stra ong chla 100% sira ong chla Mau 1 21,38+0,89 21,52 -0,7
twoi/Viét Nam 100% stra ong chla Mau 2 9,14 £ 0,27 -

100% sira ong chla Mau 9 23,07+£0,99 22,83 +1,0
Vién nang sita ong 450 mg sita ong chlla Mau 3 13,20+0,30 13,77 -4,1
chia dong khoé va au tring ong chda
dang bot/ Viét Nam dong kho, 50 mg ta

duoc
Vién nang sita ong 183,3 mg sita ong Mau4 0,54 +0,01 -
chia déng kho chua déng khd (3:1)
dang gel/Uc, My 6% 10-HAD tuong

duong 11 mg 10-HDA

6% 10-HDA Mau 5 <0,13 <0,036

500 mg (tr 152 mg Mau6 2,58 + 0,07 2,60 -0,7

sira ong chua c6 dac,

tuong duong 500 mg

sitra ong chua tuoi)
Mat ong sira chdia/ 10% sita chua tuwoi, Mau7 1,72 £0,04 1,65 +4,2
Viét Nam 90% mat ong hoa rirng

10% sira chua tuoi, Mau8 <0,13 -

90% mat ong
Loai mau/xuat xir Ghi nhan Code mau Ham lwong 10-HDA (mg/g)

CE-CD (n=3) HPLC Chénh léch (%)

MQL (mg/g)

0,13 0,036 t tinn = 0,551

t bing (p= 95%) =2,776

Ghi cha: - : khdng phén tich

b6 chénh Iéch = {(Cce-cap — Chpic) / Crpic} x 100 %

Cac két qua phan tich mau thuc thu duoc
trong bang 3 cho thay ham luong 10-HDA phét
hién dwoc trong khoang 9,1 — 23,1 mg/g déi voi
sitra ong chua tuoi, cac gia tri nay 1a tuong doi
phu hgp véi khoang gia tri thong thuong tur 1,5 —
2% va tiéu chuin mot sb qudc gia quy dinh la
1,4%. Trong cic mau vién nang sira ong chia
dong kho dang gel nhap khau mac du ghi nhan
hau hét Ia sira ong chiia dong khd theo ty 18 1:3,
tarc 1a ham lugng 10-HDA s€ cao hon trong sira
ong chla tuoi ¢& 3 lan, twong duong khoang 60
mg/g nhung trén thuc té khi phan tich ham luong
10-HDA chi ¢6 0,5 — 2,6 mg/g. C4 biét mau sb 5
khong phaét hién thay 10-HDA (ca bang phuong
phap HPLC) ciing nhu khéng phat hién thay
thanh phan amino axit ty do khi phan tich (khong
trinh bay két qua ¢ day) cho thiy day co thé la

san pham gia mao (san pham nay dugc mua qua
shop online). Trong mat ong sira chda, mac du
thanh phan sita ong chda ghi nhan 1 10% nhung
chi mot mau tim thiy 10-HDA con mot mau
khong phat hién (mau nay c6 phat hién thiy
amino axit ty do).

So sanh céc két qua phan tich thu duoc khi
dung phuong phiap CE-C*D va phuong phap
truyén théng HPLC st dung chuan t cho thiy:
tinn = 0,551, thng (0= 95%)=2,776, Gid tri timn<
thang Khdng dinh sai khéc gitra két qua thu dwoc
tir hai phuong phap phan tich (theo tirng cap) la
khong c6 nghia hay noi cach khac cac két qua
thu dugc tir phuong phap CE-C*D va HPLC la
trong duong. Két qua ndy da chirng minh duoc
do tin cay khi st dung phuong phap CE-C*D cho
d6i tuong 10-HDA.
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Bang 4 cung cap két qua nong do 10-HDA
xé4c dinh duoc trong c4c san pham sira ong chla
tai mot s6 qudc gia nhu Y, Rumani, Thd NhiKy,
Chi I8, Trung Quéc va trong nghién ciru nay. Cac
két qua cho thay su c6 mit cua 10-HDA trong
cac san pham sita ong chia twoi co ngudn gbc &
nhiéu qudc gia 1a tuong ty nhau. Tuy nhién ham

lugng caa hop chit nay trong cac san pham da
ché bién nhu sita ong chiia dong kho, mat ong
stra chua, sdm stra chua...co6 khoang dao dong
khé cao, c6 thé phu thudc vao ty 1¢ pha sita ong
chda, vao chat luong nguon sira ong chiia cling
nhu sy thay dbi caa hop chat nay theo thoi gian
sau khi pha tron.

Bang 4. Ham lugng 10-HDA trong san pham sita ong chlia caa mot s6 quic gia

Loai mau Xuat xir Ham lrong Tai liéu tham khao
10-HDA (%)

Sira ong chua twoi Italia (n=8) 0,8-3,2 [11]

Chau Au (n=6) 1,2-1,9 [11]

Rumani - dia phuong (n=19) 1,41-3,08 [8]

Rumani - thwong mai (n=9) 1,54 -2,08 [8]

Thé Nhi Ky (n=10) 0,33 - 2,54 [9]

Chi 1& (n=2) 0,019 — 0,034 [12]

My - dia phuong (n=3) 1,85-2,15 [71

Trung qudc (n=20) 1,26 - 2,21 [9]

Viét Nam (n=3) 09-23 Nghién ciru nay
Stra ong chua dong kho Chi 1é (n=2) 0,019 [12]

Trung Quéc (n=10) 3,01-6,19 [10]

Viét Nam (n=1) 1,32 Nghién ctru nay

Uc, My (n=2) 0,05 - 0,26 Nghién ciu nay
San pham khéc chura sira Thé Nhi Ky (n=7) nd — 0,054 [8]
ong chia MY - thuong mai (n=11) 0,43 - 6,28 [71

Trung Quéc (n=30) nd — 0,98 [10]

Viét Nam (n=2) nd-0,17 Nghién ciru nay

4. Két luan

Phuong phap dién di mao quan sir dung
detector do dan khong tiép xuc dé phan tich ham
lwong axit 10-hydroxy-2-decenoic — déu chuan
trong cac san pham sita ong chia 1a mot ki thuat
don gian, hiéu qua. Qua trinh xir Iy mau chi doi
hoi ly tm, loc dich hoa tan mau va phan tich dién
di tryc tiép voi thoi gian phat hién nho chat phan
tich nho hon 8 phut. Vi gigi han phéat hién va
dinh luvong da xac dinh va khoang ham lugng
thong thuong cua 10-HDA trong sira ong chla
tuoi nguyén chit, phuong phap nay cho phép
phat hién 10-HDA trong nhitng san pham chta
stra ong chla véi ty I€ pha tron ¢ 2% sira ong
chiia. Véi sai khac khong c6 y nghia thong ké khi
so sanh vai két qua phan tich bang HPLC, cling
su tien loi vé ky thuat, tiét kiem vé thoi gian va

chi phi cho thdy tinh canh tranh cta phuong phap
dién di mao quan trong phan tich thuc pham khi
so sanh véi ky thuat sac ky truyen thong.

Loi cam on

_ Nghién ciru dugc thyc hién trong khudn kho
de tai NCKH cép Dai hoc Quoc gia Ha Noi ma
50 QG.18.05, cac tac gia xin tran trong cam on.
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