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Xay dung phwong phap dién di mao quan
xac dinh ham lwgng cac amino axit tw do chinh
trong san pham sira ong chia
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Tém tét:

Sira ong chiia cé chira nhiéu dudng chéat quy, véi nhiéu loai amino axit quan trong déi véi sy phat trién ciia co thé.
Nghién ciru nay trinh bay viéc xdy dyng phwong phap dién di mao quin (CE) véi detector do d$ din khéng tiép xic
(C*D) dé dinh hrong 5 amino axit ty do ¢6 ham lrgng cao trong sira ong chiia gbm lysin (Lys), alanin (Ala), prolin
(Pro), axit glutamic (Glu) va axit aspartic (Asp). Cic amino axit dwgc phén tich trong mao quan véi chidu dai hiéu
dung 48 cm va chét di¢n ly nén axit lactic 2M. O diéu kién t0i wu, dwdng chun ciia cic chét phan tich duge xiy dung
trong khoang 2,0-100 mg/l va c6 hé sé twong quan tot (R>>0,999). Phwong phap c6 3§ ding tét véi hidu subt thu hdi
trong khoing 93+115% véi nén nwée deion va nén miu thit. Quy trinh di dwgc ap dung thanh céng dé phan tich
cic amino axit twr do néu trén trong mat sé san phim sira ong chia twoi hién c6 trén thi trudng.

Tir khod: amino axit tw do, dién di mao quin, sira ong chua.

Chi 56 phdn loai: 2.4

Téng quan

Sira ong chua c6 thanh phan héa hoc da dang va phong
phi, bao gdm céac thanh phin chinh 1a nuéc, cacbonhydrat,
protein, lipid va axit béo, con lai 1a cac vitamin, amino axit
tw do, mudi khoang... Ngoai axit 10-hydroxy-2-decenoic
(viét tit: 10-HDA) dugc coi nhu mot “déu chudn” - marker,
sita ong chila con 1a mét san phdm tr nhién giau amino axit
rét quan trong d6i v&i con ngudi va dong vat. Siva ong chua
chira it nhat 15 amino axit, quyét dinh t6i gia trj dinh dudng
c&e} san pham. Cac amino axit tr do chiém ham Iuogng cao
nhat 1a prolin, lysin, axit glutamic, alanin, axit aspartic... [1,
2]. Ham lugng céc amino axit trong sita ong chiia thay doi
phu thuéc vao ngudn san xuit nhu chét lugng dan ong, thoi
tiét, mdi truong nudi; vio diéu kién bao quan nhu nhiét do,
thoi gian... Vi déy la nhimg thanh phin dic hiéu va co gia
tri nén ham lugng caa chiing s& quyét dinh chét luong cia
stra ong chia.

Viéc xac dinh ham lugng cac thanh phin nay trong sita
ong chia dugc Ithuc hién tai cac phong thi nghiém béng
phuong phap sac ky long hiéu ning cao (HPLC) hoic
phuong phap sac ky khi (GC). Tru6ce khi phén tich bing
GC,f:én ¢o budc tich chat phan tich ra khoi nén miu, sau
d6 dan xuét hoa chiing thanh cac cdu tir d& bay hoi qua phan
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rng anky]l f}éa, sylyl hoa [3,~4]. Detector ion hoa ngon lira
(FID) ¢4 thé dugc sir dung d€ phan tich thanh phan ciia cac
amjno agcit tw do, con khi dinh lugng s& sir dung detector
khoi pho [3, 4]. Phuong phap HPLC vdi detector do quang
& budc song 215 nm hojc detector khiic xa ké (RID), hodic
hién nay la detector khoi pho kép (MS/MS) dugc sir dung
pho bién hon dé xac dinh 10-HDA ciing nhur cac amino axit
tur do Erong sira ong chua [5-7]. :l‘uy nhién, cac phuong phap
nay déu can giai dqan xur ly mau phirc tap, c6 chi phi cao,
clng vai cac yéu cau ky thuat nghiém ngit, déng thoi tén
kha nhiéu thoi gian.

Hién nay, trong linh vyc thyc phim, viéc img dung
phuong phap dién di mao quan (CE), déc biét 1a dién di mao
quan ving (CZE) dang tré nén phd bién béi tinh don gian,
nhanh chéng, hiéu qua tach cao va tidu tn it hoa chit, dung
mdi [8]. Phuong phdp nay con 1a mét ky thudt phan tich
huéng t6i héa hoc xanh. Bai bao trinh bay cac két qua xdy
dung quy trinh phan tich mot sé amino axit tr do cé ham
lwong cao trong sita ong chiia gdm lysin (Lys), alanin (Ala),
prolin (PFO); axit glutamic (Glu) va axit aspartic (Asp) bang
phuong Pha}? dién di mao quan sir dung detector d¢ din
khong ti€p xtic. M6t s6 miy sira ong chtia tuoi ciia Viét Nam
da duoc thu thp va phan tich bang phuong phép da ti wu.
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Abstract:

Royal jelly contains a lot of valuable nutrients with
several kinds of amino acids which are important to the
development of human body. This study presented the
development of the analytical method based on capillary
electrophoresis (CE) using capacitively coupled
contactless conductivity detector (C*D) for determination
of five major free amino acids in royal jelly products
including lysine (Lys), alanine (Ala), proline (Pro),
glutamic acid (Glu), and aspartic acid (Asp). Five amino
acids were separated in a capillary with an effective
length of 48 cm and in 2M lactic acid electrolyte. At the
optimised conditions, the linear ranges of calibration
curves were from 2.0 to 100 mg/l, and the linearities
were good (R*>0.999). The method had good accuracy
with the recoveries in range of 93+115% for deionised
water and real sample matrixes. The procedure has been
successfully applied to the determination of five major
free amino acids in commercially available royal jelly

products.
Kepwords: capillary electrophoresis, free amino acids,
royal jelly.
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Thuc nghiém
Héa chit va thiét bi

Tat ca hoa chit déu 6 do tinh khiét phén tich va dugc
cung cip tir Tokyo Chemical Industry (Nhat Ban) hoic
Sigma-Aldrich (Dlrc). Dung dich chuén goc (1000 mg/1)
cua Lys, Ala, Pro, Glu va Asp duge su dung dé pha cac
dung dich chuan. Cac hoa chit dung dé pha dung dich dién
ly nén (BGE) bao gom axit formic, axit axetic, axit lactic,
axit succinic va axit citric. Nudc delon duge ding dé pha
cdc dung dich chudn va xir 1y mau, lay tur may loc nudc
Simplicity UV, Millipore (USA).

Tét ca cac thi nghiém duge thuc hién trén hé thiét bi dién
di mao quan thao tic bing tay (CE) st dung detector do do
din khéng tiep xtc (C*D) tai Phong thi nghiém trong diém
cong nghé phén tich phuc vu kiém dinh moi treong va an
toan thuc pham (KLATEFOS), Truong Dai hoc Khoa hoc
Tu nhién, Dai hoc Qudc gia Ha Noi. Hé thiét bi st dung
nguon cao thé +25 kV (Spellman, Anh), ghi dir li¢u nho bo
ghi e-corder (eDAQ, Uc). Cot mao quan silica nong chay
dudng kinh trong (1.D) 50 pm, duong kinh ngoai 12 365 um
voi dg dai lono (L) 60 cm va do dai hiéu dung (L, ) 48 cm
(Agllent M¥) duoc sur dung dé tach chét. Truac lan phén
tich dau tién cua méi ngdy, mao quan dugc 6n dinh hoa
bang dung dich NaOH 0.1M trong 10 phut, sau d6 1a nudce
deion trong 10 phut va BGE trong 30 phut. Sau mdi phép
do, mao quan dugc rira bang BGE tr ong vong 3 phat.

Toi wu héa quy trinh phin tich cdc amino axit trén hé
thiét bi CE-C'D

Dung dich hén hop chudn cua 5 amino axit & ndng do
40 mg/l dugc st dung dé khao sat cac didu kién phan tich.
Trong céc thi nghiém, dién thé t'lCh dugce gitr ¢ dinh ¢ gid
tri -15 kV va thoi gian bom mau 30 s: trir cac thi nghiém
khio sat diéu kién dién thé va thoi gian bom. Dleu kién
phén tich dugc lua chon trén cho co so dudmg nén 6n dinh,
tin hi¢u cua cic chét phan tich ¢o dién tich 16m, hinh dang
sic nét, do phan giai giira cac pic canh nhau ¢6 gia tri Ion
hon 1.5.

Nghién ciru lya chon dung dich dién ly nén: qua tham
khao tai liéu, mot s6 loai BGE tai pH thap (<2) trén co so
cdc axit hitu co vaéi cac nong do khac nhau duoc lua chon dé
nghién clru quy trinh phén tach cac amino axit bao gdm: 1)
axit formic (0,1M t6i 2,0M); 2) axit axetic (0.1 t&i 4,0M);
3) axit lactic (0,1 t&i 5,0M); 4) axit succinic (0,1 t&i 0 SM)
va 5) axit utnL (0,1 to1 2 OM) Sau khi lua chon dugc dung
dich di¢n ly nén thich hop, tlcp tuc nghién ctru lya chon dién
thé tach va thé tich bom mau.

N&'"”en cuu lea chon dién thé tach: anh huang cua dién
thé tach dén thoi gian dj (.huw.n su phén tach gitra cac tin
hiéu chat phén tich duoc khao sat voi cac gia tri thay doi tr
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-10 t&i -20 kV.

Nghién ciru lira chon thoi gian bom mdu: anh huéng ciia
thoi gian bom mau dén dién tich va hinh dang tin hiéu ctia
chit phan tich dugc khao sat véi thoi gian bom mAu thay
dbi tir 10 t6i 60 s.

Ddnh gid phwong phdp

Pudng chuin dugc x4y dung theo phuong phap ngoai
chuan (7 diém) véi ndng d6 timg amino axit trong khoang
tir 2 tdi 40 mg/1. Gia tri LOD va LOQ d6i v&i céac chat trong
dich chiét dugc tinh bang 3 va 10 14n ty 18 tin hiéw/nhidu
nén, twong (ng. Gi4 tri giéi han dinh luong cia phuong
phap theo mg/g clia cac amino axit dugc tinh bang LOQ/20
(hé sb quy dbi trong (mg véi hoa tan 1,0 g miu trong 50 ml
nudc). Trong nghién ciru nay, do 1ap lai cua }?huong phé’p
dugc xac dinh thong qua gia tri d§ léch chuan twong df‘)i
(RSD) cua 7 phép phan tich 151[3 lai d6i véi dung dich chuan
danh gia qua thoi gian di chuyén va dién tich pic. D6 chinh
xac duoc xac dinh bang hiéu suét thu hdi cia mau thém
chuin céc amino axit & nfmg dd 5, 10, 20 mg/1 vao nén nuéc
deion va nén méu sita ong chua tuoi.

Chudén bi va phén tich méu

Méu dugc xir ly nhu sau: can mdt lugng chinh xac
(khoang 1,0 g) méu sita ong chua tuoi, hoa tan miu va dinh
mirc t6i 50 ml bang nudc deion, sau d6 loc dung dich thu
dugc qua mang loc 0,45 pm trude khi bom vio thiét bi CE-
C*D. Dich loc dugc phan tich bang quy trinh d3 téi wu &
trén. Thoi gian di chuyén dé dinh tinh cdc amino axit dugc
xdc dinh lai sau khi thém chuén, viéc dinh lugng dugc thuc
hién béng phuong phap duong chuin. Két qua phan tich
ham lugng céc amino axit trong miu san phim duoc tinh
dya trén két qua phan tich dich loc bing CE-C*D va céc hé
s6 khi chuén bj miu.

Két qua va théolugn
Xay dung phwong phdp

Lyea chon dung dich dién ly nén: cic amino axit chira ca
nhém chirc cacboxyl va amino, do véy tily vao pH ma chiing
¢6 thé ton tai trong dung dich dudi dang anion hoc cation.
Dura trén cac s6 lidu vé pKa va pl ciia cac chit cin phan tich
trong bang 1, c6 thé thiy ring, viéc sir dung phuong phap
dién di mao quan dé tach cac amino axit néu trén c6 thé thuc
hién dugc tai moi truong kha axit (c& pH<2), lic nay céac
chét can phan tich ton tai chi yéu duéi dang cation, hoic tai
mdi trudng c6 pH>11, khi d6 cac chét cin phan tich tdn tai
chii yéu dudi dang anion. Dé thuan tién cho viéc thuc hién
phuong phap dién di mao quan, tranh anh hudng cia dong
EOF, phuong 4n mai truong axit dwoc lua chon va céc chit
duoc phan tich duéi dang cation.
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Bang 1. Pac tinh ciia cac amino axit cin phan tich.

Chétphintich  pKa, pKa, pKa, p!

Lysin 2,18 8,59 10,53 9,74
Alanin 234 969 ' 6,00
Proin 109 1096 ' 6,30
Axit glutamic 219 967 4,25 3,22
Axitaspatic 188 960 3,65 2,77

Chi thich: pKa,: nhém a-cacboxyl, pKa,: nhém a-amonium (axit lién
hop cda nhém a-amino), pKa,: nhom axit trong mach.

Cac axit hiru co véi kich thudc phan tir nho dugc lya
chon dé khao sit lam BGE gém axit formic, axit axetic,
axit lactic, axit succinic va axit citric. Vi detector sir dung
14 C*D, nén ndng d cua cic axit nay trong BGE ciing dugc
lya chon & ¢& 0,1 mol/I t&i vai mol/l dé tranh s anh hudng
clia nén do din cao.

Két qua khao sat cho thiy: véi axit formic duong nén
khéng on dinh, cic pic cia Glu va Asp doding; véi axit
axetic duong nén thing, xut hién ca S tin hidu chét cin
phén tich, tuy nhién théi gian phan tich dai (>2000 s); sir
dung axit lactic trong khoang 2-3M lam dung dich dién ly
cho dudmg nén thing n dinh, cac pic ciia chit cin phan tich
sic nét tach khoi nhau véi thoi gian phan tich <500 s; voi
axit succinic cac tin hiéu cia Pro va Glu khong tach dugc
hoan toan va thdi gian phan tich >3000 S; VOi axit citric
khéng tach dugc céc pic Glu va Asp. Hinh 1 14 dién di d6
phan tich 5 amino axit khi sir dung cac dung dich dién ly
khéc nhau (d6i véi timg loai BGE, ndng d¢ cho tin hiéu tbt
nhét trong khéo sat dugc Iya chon). Trén co sd két qua khao
sat néu trén, axit lactic véi néng d% 2M duoc lya chon 1am
dung dich dién ly nén.
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Hinh 1. Dién di dé phan tich c3
dung dich dién ly nén khac nhay,
A) Axit formic 2M; B) Axit axetic 2M; C) Axit succinic 0,5M; D) Axit
citric 2M; E) Axit lactic 2M. Cac didy kién phén tich khac dugc git &

dinh: dién th& tach -15 kV: thy; gian bom mau 30 s; mao quan silica ng
. ; anon
chdy 1.D=50 pm, L,=60 cm, L,=52 cm. ! ’

C amino axit khi sit dung cac
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Lura chon dién thé tach: khi ting do 16n cua dién thé
tach, cudng do dién trudng ting lam cho céc ion di chuyén
nhanh hon, cac pic thu gon lai va c¢é hinh dang sic nét hon,
dong thoi dién tich pic ciing nhoé hon (hinh 2). So sanh cac
yeu to vé dién tich tin hiéu, d phan glax va thoi gian di
chuyen cho thay, tai thé tach -16 kV cac gia tri thu dugc 12
phti hop nht. Vi vay -16 kV dugc chon lam dién thé cho
qua trinh téch tiép theo.
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Hinh 2. S bién ddi ctia d phén giai va thai gian phan tich clia
cédc amino axit tai cac dién thé tach khac nhau.

Thai gian phan tich dugc xac dinh sau tin hiéu cla pic cudi ciing (Asp).
Cac didu kién phan tich khac dugc git ¢d dinh: BGE axit lactic 2M; thoi
gian bom m3u 30 s; mao quan silica néng chay 1.D=50 um, L =60 cm,
L,=52cm.

Lua chon thoi gian bom mdu: khi ting thoi gian bom
mau, lwong miu di vao mao quan nhiéu hon, dén téi dién
tich cac pic ting dén, hinh dang pic tr& nén doéng ~r<f)ng nhu
tai hinh 3. Trong nghién ciru nay, thoi gian bom mau 12 40 s
duoc lwa chon nham dat két qua tt v& ca dién tich va hinh
dang pic.

lys Al ProGluAsp
__fL__J\___I\_I\.f\_ws

| | AA_A_20s
'__l A A A A 105
'fl | ' 1 T | -1
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Hinh 3. Pién di dé phén tich cic amino axit véi thoi gian bom
mau khac nhau.

Cic didu kign phan tich khac dugc gid cd dinh: BGE axit lactic 2M, dién
thé tach -16 kV: mao quan silica néng chay 1.D=50 um, L =60 cm, L

=52 cm.

eff
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Ddnh gid phwong phdp

Két qua danh gia phuong phap phan tich dﬁ xdy dung
dugc trinh bay trong bang 2. HE s6 hOl quy tuyén tinh cua
céc dudng chuin thu dwgc co gia tri rdt tdt, véi R2>0,999.
Do lap lai coa dién tich pic va théi gian di chuyén duoc thé
hién duéi dang d6 léch chuin twong ddi (RSD) trén nén
nuéc deion déu nhé hon 2% khi phan tich Iip lai 7 1in. Hiéu
suat thu hoi dat dugc tir 93 dén 115% khi thém chudn céc
amino axit vao nén nudc deion va nén mau sira ong chua.
Cac gia tri hiéu sudt thu héi nay 13 chdp nhdn duogc theo
AOAC [9]. Cac gia tri LOQ thu dugc trong khoang 0,04-
0,09 mg amino axit/g sira ong chua tuoi.

Bang 2. Cac thong sd danh gia phuong phép.

Lys Ala Pro Gln Asp

Khoéng dudmg chudn (mg/l) 2100  2+100 2100  2+100  2<100
HéséRZ' | 0;;996 0,9997 0,99987 | 0,9994 095;4'
Phuong trinh dwdng chuin {;?_;;7‘ );,26“;7‘ fozg‘;“" {;?1325" ﬁzﬁ'zh
LOD (mg/l) 7 | 02 026 (;;50 . 045 _ossﬁ
LOQ (mg/l) 7 70,778 0,577‘ 71,77”7 7»71,5 - 3
LOQ*(mg/g stra ong chia) 0,039 | 0,044 0,0;5 ) 0,075 ) 0,696
sowm(%)r(:;f)r | 1,07 12 1,;1 7 7771,3 i,s 7
D %) (n=7} ‘ 09 0 ‘1,(; *170 6,9
Thigamdichyla) (=7 4T85 677 8578 039 99340
Higusult thubdi)nén g, 1o 006 gii0p spet0r 97112

nuéc deion va nén mu thye

y la dién tich pic chat phén tich (mV.s); x 13 néng do chdt phan tich
(mg/l).

*tinh toan dya trén mdu sita ong chiia c6 khdi lugng 1000 mg hda tan
vao 50 ml nudc.

Sau kh1 xdy dung duomg chuan va danh gia phu'orng
phép, 4 mau that (bao gom 3 mau sira ong chua troi - miu
1,2, 8 va | méu sira ong chiia non tuoi - miu 9) da dugc
phén tich nhim dinh lugng 5 amino axit tl.r do néu trén trong
thanh phan Gian db dién di phén tich miu duge minh hoa
trén hinh 4,

Céc két qua phén tich mu thyc thu dugc trong bang 3
cho thay sur ¢O mét cua ca nim amino axit o do trong mau
sira ong chia tuoi. Pro ¢ ham lugng cao nhat trong khoang
1,90 t6i 4,69 mg/g. Lys 13 amino axit thiét yéu cho co thé, c6
ham lugng cao tiép theo trong khoang 1,01 téi 3,87 mg/g.
Glu va Asp co mit trong mét s6 miu & khoang ndng do tir
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Hinh 4. Dién di dé phan tich cic amino axit: (1) lysin, (2)
alanin, (3) prolin, (4) axit glutamic va (5) axit aspartic trong cac
miu sifa ong chda.

Cac diéu kién phan tich gbm BGE axit lactic 2M; dién thé tach -16 kv:
thai gian bom méu 30 s; mao quan silica néng chay 1.D=50 um, L, =60
cm, L =52 cm.

0,20 t6i 0,72 mg/g. Ala chi xuét hién trong miu sita ong
chiia non & ham luong gin gi6i han dinh lugng 0,05 mg/g.
C6 thé nhan thdy méu sita ong chiia non cé ham lugng cac
amino axit, dac biét 1a Lys vuot tréi so véi cac miu con lai.

Bang 3. K&t qua phan tich ham lugng 5 amino axit ty do trong
m{t s6 miu sita ong chia.

Ham lugug cic amine axit ty do (mg/g)

Mia JOPEN et S oSSR
: Lys Ala Pro Glu Asp

Stra ong chia twoi

Méu | 274 <LOD 3,04 0,72 0,23

Mﬁéi i,m <LOD 1,0 0,77 <LOQ

Miu 8 2,51 <LOD 3,93 <LOD <LOQ

Sira ong chaa non tuoi 7

Miu 9 ' 3,07 0,05 4,69 <LOD 0,20

LOD 0,011 0,013 0,025 0,023 0,028

LOQ 0,039 0,044 0,085 0,075 0,090
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Két luan

Trong nghién ciru nay, quy trinh phén tich sir dung CZE
két hop véi detecto C*D da duoc xay dung dé dinh lugng
5 amino axit chinh trong sira ong chtia. Phwong phap phén
tich da dwgc dénh gia théng qua cac thong sé vé duomg
chuin, d 1ap lai, d§ dung va thu nghiém phén tich mét
s6 mAu sira ong chua tuoi. Céc két qua thu dugc cho thiy
phuong phap CZE-C*D dép (mg dugc muc tiéu kiém soat
chit lrgng thuc phém.

L01 eAM ON

Nghién ciru dugc thuc hién trong khudén khd dé tai
nghién ciru khoa hoc cip Pai hoc Quoc gia Ha Noi ma so
QG.18.05. Céc tac gia xin tran trong cam on.
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