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TOM TAT: Phan tich thanh pin axit amin (AA) & cach duy nhdé danh gia thanh ptin dgm
dinh drong (@em thit) trong miu thec phim. Tuy nhién, quy trinh phan ticheting phic tzp va tn
kém nhéu thoi gian. Gii tién ki thugt nay ladiéu aan thiét gép plin ngin chin tinh tzng lem ding cac
chdt dam khong dinh déng (@em gid) trong thec phim hién nay. Gi tién quan tpng nhit trong nghién
ciu @ia chang téi bao @m: (i) Poi méi qui trinh dansyl héa cac AAihg cach & dung hé dém borat,
dé co duoc mpt quy trinh ko dan xuit don gian vaeén dinh cho it ca cac AA pha bién; (i) Cai thién se
phan tach cac AA dmg K thuit ghép @p ion ¢ pH thip s¢ dung pha thh déac biét (“bidentate
bonding”) trong sic ky phadao. Nhy do, két qui dat dwoc khdng chla sy phan tach cac AA phbién
ma con dng arong théng 8 lieu giir (k') cia axit aspartic (Asp), axit glutamic (Glu) va asitsteic; (jii)
Tim diroc méi tweong thiy phan nhanh va cé éhbio vé mach nhanh ga cac AA, bao @m 5 % axit
thioglicol (TGA) va 0,2 % phenol trong,80Q, 3M. \wi diéu kién nay, quy trinh iy phan 6t hiéu qui,
don gian va chi mdt khaing bon gio.
MG PAU Viéc xac dinh thanh phn AA cua
polypeptit va protein la Gt qua trinh phan tich

Viéc thém cac cit gia dam nhr melamine rit phitc tap, Bn kém nhéu thoi gian va chi

vao thrc pham dé danh Ira ngroi ti€u dung an phi. Qua trinh nay baodg hai hréc, thiy
duoc ngin ngra. Boi vi khong & dy doan cac phan hoan toanua cHit nén dé sinh ra cac AA

chit gia dam dé gidm sat, nén cac thanhiph
dam dinh drdng phii duoc kiém tra dinh ky

dbi vé6i cac lai thuc pHim théng aing. Cac
thanh pén dam dinh drdng bao gm protein,
polypeptit, va cac axit amin (AA). &t du, fon

100 AA khac nhaud dugc phéan dp tir cac \at

liéu sinh ke, nhrng cH cé 25 lai AA trong &

nay throng duoc tim thly trong protein va
polypeptit @a thrc pram. Vi vay, thanh phn

dam dinh drdng aia thrc phim cé tié duoc

kiém dinh théng qua 25 AA ghbién [3].

tr do, tép theo 1a phan tachis ky va dinh
lwong cac AA wra duoc sinh ra [2]. Vi @y, dé
phan tich thanh gim dam dinh drdng dinh ky,
qué trinh phan tich thanh jh cac AA é@n
dugc giam thiéu vé thoi gian thrc hién va tinh
phirc tap trong @ hai congdoan aia qui trinh.
Mot s5 luong kon cac cong trinkia cong
b vé linh wic phan tich AA [5]Tuy nhién, tai
nan melamine trén qui md toariwc vira qua
cho thiy trong Enh wrc nay \dn con nhéu kho

khian khong @& cai tién. Bai bao xin trinh bay
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cac Kt qua nghién &u gop pln khic phic
mot sb khé khin ar ban aia inh wre phan tich
AA, bao m: (i) Tao din xuit bén va nhy cho
cac AA plo bién; (i) Nang cao kh ning phan
tach AA aia ¢ sic ky phadao; (iii) Giam thiéu
thoi gian va céngtoan cho qué trinh tky phan

protein va polypeptit&AA.

VAT LI EU VA PHUONG PHAP
Thiét bi

Thiét bi HPLC Agilent 1100: hai &m va
dau do UV-Vis hroc séng bén doi.

Cot HPLC Zorbax Extend C18: 250 mm x
4.6 mmx5 pum.

L6 COD VELP ECO16 F.

Hoéa chit va thudc thir

Phadong A: 5 % ACN (Merck), 5 % IPA
(Merck) va 90 % 6a 0,10 % (v/v) TFA
(Merck) da chnh pH king TEA (Merck) &i
pH 2,7.

Phadong B: 40 % ACN (Merck), 40 %
IPA (Merck) va 20,0 % @a 0,14 % (v/v) TFA
(Merck) da chnh pH king TEA (Merck) &i
pH 2,0.

Hé dém borat: 0,2 M, pH 8,5ugc chuin
bi tr Na2B407 (Merck) va HCI (Merck)

Thuc thr dansyl clorua: 0,50 % (w/v)
dansyl clorua (Merck) trong aceton. Dunghd
nayduoc chuin bi ngay tiréc khi dung.

Dung dch axit
thioglicol: Can 0,1 g tinh th phenol (Merck)

vao @c¢ 100 ml. Hoa tan cac tinh&hrong 30

sulfuric-phenol-axit

ml nu6c cit. Trong khi khidy déu, thém 50 ml
dung dch axit sulfuric 6M (Merck) va 20 ml
axit thioglicol (Merck).

Qui trinh th wc hién
Dansyl hoa

Mau hay chén trongdng c6 rp vin dugc
hoa tan ¢i 0,5 ml dém borat. Saui6, 0,5 ml
thusc thr dansyl cloruaduoc thém vaodng.
Vian rap 6ng nghém that chat. Cui cling, dng
nghiém dugc G nhigt trong 30 phitdi 60 °C
trong k& 6n nhigt dé dansyl hoa AA.

Phan tach dc ky

Cac AA plb bién duoc tach trén ét-C18
Zorbax Agilent Extend (250 mm x4.6 mm x 5
um) va ét bao v (10 mm x 4.6 mm x um)
vé6i phadong gdm pha A va pha B.¥1é pha A
va pha Bduoc bién dbi theo chrong trinh trong

Bang 1.

Biang 1.Chuong trinh fra ghi cho cac AA pb bién

T(phut) % A % B Bc do dong (ml/phit)
0,00 100,0 0,0 1,00
20,00 85,0 15,0 1,00
25,00 59,0 41,0 1,00
30,00 50,0 50,0 1,00
33,00 0,0 100,0 1,00
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36,00 0,0

100,0 1,00

37,00 100,0

0 1,00

Quy trinh thizy phan nhigt-axit véi chat bio é
axit thioglicol-phenol

Can ndt lwong miu c6 chira khaing 1dén
10 mg protein/polypeptit khé tronfng thiy
phan. Thém 10 ml axit sulfuric -phenol-axit
thioglicol vaoéng thiy phandé hoa tan ru.
Pay nap cacong thiy phan sau khi kg khong
khi bing argon.bun néng cadng thiy phan
trén 10 COD¢ 13C°C trong 240 pht.

Lam szch sin pham thiy phan

Sau khi Kt taa anion sulfat &i bari clorua,
ldy 3,0 ml dch thiy phan vaodng ly tam va
chiét véi cloroform. Thém 2 ml cloroform va
vortex trong 1 phut, sado ly tam 2 phat vadp
cloroformdugc hat ra ngoai. Sau khi éhivai
cloroform 3 &n, lay 1,0 ml dung ith thiy
phan trongdng ly tam va 1 ml aceton v&ing
nghiém khéc. Lam khéing hing dong argon
néng. Saudd, phtin cin dugc pha lodng va
trung hoa i khoang 2,5 ml dung ith 0,01 M
natri hydroxit. Cac AA trong dungich nay 8

duogc dansyl hoa.

808 =bicarbonate 30 min

= bicarbonate 60 min
o bicarbonate 120 min

Dan-Tau Dan-Asn  Dan-Gin Dan-Arg Dan-H-

o'borate 30 mine

KET QUA VA THAO LUAN
Dansyl héa cac AA plé bién

CAac nghién €u treéc V& dansyl héa céac
AA thuong sr dung ke dém bicarbonat pH @é
hd trg cac pln Gng gira AA va thiéc thr
dansyl clorua [7]. Trong bai naynh hrong
cia mot b hé dém trén ptin tng dansyl héa
cac AAduoc khao sat. Kt qua cho thiy cac &
dém borat la &t nhat. Véi kha ning hinh thanh
lién két hydro, cac ion borat c6 &Ham ting
tinh thandién tir caa thibc tr DNS [1]. Dodé,
hé dém borat cho & qua tt hon so \6i hé dém
bicarbonat (t& hign trén Hinh 1).Ddi voi
tyrosin va histidin, & dém borat 1§ trg qua
trinh dansyl héaah thi hai (Hinh 2b), gitp
khic phuc tinh tang @o thanh hai i trén sic
ky dbd caa cac AA naybdi véi cAc AA con 4i,
véan tbc cia qua trinh dansyl héa trong &ém
borat nhanh én bbn lin so i hé dém

bicarbonat.

Dan-Thr Dan-Ala Dan-Aba Dan-FPro

Dan-Met Dan-Trp Dan-Val Dan-Phe Dan-Cys Dan-lle Dan-Le Dan-Orn Dan-Nle Dan-Lys Dan-His Dan-Tyr

Trang 29



Science & Technology Development, Vol 14, No.T6- 2011

Hinh 1. Sy thayddi luong sin pHim tao thanh trong pin ang dansyl hda AA theo #hgian va tn chit hé dém
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Hinh 2b. Qua trinh dansyl héa cho tyrosimthr hai 4i nhém phenol

Phan tach cac dn xuit dansyl AA trén cpt
C18 Zorbax Agilent Extend

Trong Hiu hét cac torong hyp tao dan xuit
truge oot cho AA, cac qua trinh phan tachnig
RP-HPLC theo saujéu duoc thyc hién trong
khoang pH 5-7. Trong khing pH nay,dién
tich thec cia cac dn xuit cia AA < nhan cac
gia ti khac nhaubiéu nay B tro RP-HPLC
phan tachdt hon cac dn xuit cia AA [5]. Tuy
nhién, khé kin con 6n tai la théng $ luu con
quéa thp ddi véi cac axit cysteic, Asp, Glu.
Giai phap cho tinh &ing nay la gim pH aia
phadéng. Tuy nhién, pH tip lam cho 8 phan
tach trén RP-HPLCap kho khin hon, thé hién
trong Bang 2.

Tré ngai nay dugc giai quyét trigt dé boi
ky thuit ghép @p ion, king cach thém céc
cation nhr triethylammonium (TEA) vao pha
dong [6]. Hinh 3 cho thy do phan gii cua cac
dan xuit DNS-AA duoc nang cao khi c6 TEA

trong phadong. Sau khidi uvu héa cac thanh
phan aia phadong, pH arc thap la ©t nhat: 2.7
cho pha A va 2.0 cho pha B. phiaccthip la
diéu cn thiét d&é tang arong théng é luu vado
phan gii cho cac dn xuit AA don dansyl hoa
nhe DNS-Asp, DNS-Glu h#c axit DNS-
cysteic, vadé giam thoi gian kru giir cia cac
dan xuit AA d6i dansyl héa nin DNS2-Tyr,
DNS2-His. Dod6, pha Inh phadao “bidentate
bonding” dugc ar dung vi tinhdn dinh i pH
cuc thip cia nd. Nib vay, nghién ¢u mang i
mot két qua tot hon trong phan tach cac AA
phd bién (Hinh 4).

Mot thanh cdng ta aia qué trinh phéan
tach cac AA l1a co thdiéu chinh thanh phan
pha dong, dé¢ phan tachdong thvi nhiing
chuyén hoéa chit caa cac AA do b oxy héa
(axit cysteic va cystein) hay cééng phan D,
L-isoleucin, gidpdanh giado tuoi cua thrc
phim ché bién (Hinh 5).
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Biang 2.D6 phan gii cia mjt sb dan xuit dansyl-AA theo Gea cia phadong

. bg phan gii (Rs)
STN° | Nongdo TFA trong phaiong
Glu & Asp Met & Val
1 0,01 % (VIV) 0,53 2,10
2 0,05 % (VIV) 0,85 0,31
3 0,10 % (VIV) 1,20 0,23
7 Ala
3 -
5 Glu
Asp
1 4 Ser
E| -
-1 -
25 25 45 55 &5

Hinh 3. Sic ky dd phan tach 9&h xuit DNS-AA véi pha A (10 mM TFA + 9.5 mM TEA) va pha B (20% IPA
80% ACN). % Bduoc ting tuyén tinh trong 80 phut.

I'I'I.H\U_ ;
o F
120 m o = T
g = oL
100 = % =
> *
80 4 @ 8]
- e
£ o DE_ i
T
L
T T T T T T T T T T T T T T T T T T T T T
15 20 % 30 35 min

Hinh 4. Sic ky dd phan tAch cAcit xuit DNS-AA cia cac AA plb bién voi phadong ¢dm pha A va pha B. % B
duoc tang theo Bng 1
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Hinh 5. Sic ky dd phan tach cac AA ghbién va cac chudn héa clit do oxy hoéa ¥i phadong gom pha AF va pha
BF: AF(10,5 % ACN (Merck), 1,0 % IPA (Merck) va 88&aia 0,10 % (v/iv) TFA (Merck)da chinh pH king
TEA (Merck) ©i pH 3,0), BF=B
dé bao v& cac AA, dm TGA 5 % va phenol
0,2 % trong axit sulfuric 1,5 M (Hinh 6).

Bio vé cac AA trong qua trinh thiay phén
protein va polypeptid

Sau khi kido sat plrong phap tic hign Sau khi, klao sat dng d¢ cua axit sulfuric
cho thiy rang axit sulfuric 3,0 M lad wu cho
thiy phan BSA (Bng 3). Hbn nira, nhét do tot

nhat cho qua trinh thy phan nhit Ia 130C. O

phan ung ko v trugc khi thay phan va
phrong phép thém cac éhbao v vao moi
truong thiy phan [4], chang téi #y ring
huéng thém cht bao vé giip gam thiéu thoi nhi¢t 46 nay, BSAduoc thiy phan hoan toan
gian va congloan cho qua trinh iy phan. trong 4 gb. Két qui p ding moi trong thiy

phan ndi tim dwoc vao nmau that, miu Ca

Két qua cua viéc i wu héa plrong phap

dung chit bao vé cho thly méi tnrong 6t nhit Ngya, dwoc trinh bay trén Hinh 7.

800 - Dién tich (mAU)
700 4 O 0.0%TGA
600 + B 0.5%TGA
500 - O LO%TGA
400 | O 5.006TGA
B 10.0%TGA

300 O 15.0%TGA
200 - B 20.0%TGA
100 -

0 -

Cys-TGA Met Trp Phe His Tyr Amino acid

Hinh 6. CAc plan con hi cia 6 AA,c6 day nhanh&bi hu trong thiy phan, theo % TGA khi gia ntibang 16 nung
COD
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Hinh 7. Sic ky dd phan tach cac AA ghbién duoc thay phan & mdu Ca Ngra Do vai thanh plin dung dch thiy
phan gm TGA 5 % va phenol 0,2 % trong axit sulfuric 3,0 M

Bang 3.Hiéu suit thu i cua cac AA theo éngdo axit sulfuric

% (w) AA 1 trong H,SO,1,5 M HS0O,3,0 M
AA N°ciaa AA i B,SA _ , Hiéu st
(co ke dén arcong | % (w) AA | Hiéu suit (%) | % (w) AA %)
Nnuéce)

Asn 14 2,54 0,00 0,00 0,0d 0,00
Gln 18 3,61 0,00 0,00 0,00 0,00
Arg 21 5,02 5,00 99,6 5,00 99,6
Ser 30 4,33 4,05 93,5 4,1% 95,9
Asp 39 7,12 (9,66) * 11,60 120,1 11,44 118,
Glu 59 11,90 (15,51) * 15,10 97,3 15.0( 96,7
Gly 15 1,55 1,72 111,0 1,72 111,0
Thr 31 5,07 4,03 79,5 4,53 89,3
Ala 48 5,87 6,10 103,9 6,10 103,9
Cys 34 5,65 3,85 68,2 3,65 64,6
Pro 20 3,16 4,00 126,6 3,8( 120,
Met 5 1,02 1,11 108,8 1,11 108,8
Trp 3 0,84 Vét ** KX b Vét ** KXD
Val 37 5,95 3,46 58,2 5,46 91,8
Phe 26 5,89 4,02 68,3 3,92  66.6
lle 11 1,98 Vét ** KX D 2,01 101,5
Leu 61 11,00 6,52 59,3 10,4 94,5
Lys 55 11,00 10,50 95,4 10,5( 95,4
His 13 2,77 3,53 127,4 3,33 120,2
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Tyr 15 3,73 3,39 90,9 3,29 88,2
AA 555 100,00 87.98 87.98 95.47 95.47

Ghi chi: (*)Trong qua trinh tly phan Asn va Glnih luot bi chuyén thanh Asp va Glu, ddé gia ti trong ngdc don thé hién
phin tram khéi luong ng dng aia Asp va Asn hay Glu va Gln. (**) “8f” biéu dién gid ti nho hon LOQ dia phrong phap

. R tén thoi gian nhr truée. Vi vay, phan tich thanh
KET LUAN Hitg c VIV, P
phian axit amin cé th tro thanh K thuat phan
tich ©t nhit dé xacdinh thanh phn dam dinh

dudng aia mau thrc pHim.

Vé6i cac s cai tién trong nghién eu cia
chdng tdi, phan tich thanh jh AA trong thrc
phim khéng con 1a @t ky thuat phic tap va

IMPROVEMENT OF AMINO ACID DETERMINING METHOD

Nguyen Huy Du,Nguyen Van Dong, Nguyen Thi Hong Nhung,
Nguyen Thi Thuy Luyen, Nguyen Anh Mai
University of Science, VNU-HCM

ABSTRACT: Analysis of amino acid composition is the only wayevaluate the nutritional
value of food. The analytical procedure is oftermpticated and time-consuming. Improving the
analysis is, therefore, necessary to control the osnonprotein nitrogenous constituens in foode Th
main contributions of the study on the analysi@®protein AAs are: (i) The use of borate buffeich
facilitated the dansylation of AAs; (ii) The impesnent of liquid chromatographic separation using
ion-paring technique in reversed-phase mode atgblwith “bidentate bonding” column. Not only the
resolutions of the AAs were improved but the ré@entactors of aspartic acid (Asp), glutamic acid
(Glu) and cysteic acid (Cys) were also enhanced; The discovery of a medium consisting of 5 %
thioglycolic acid (TGA) and 0,2 % phenol in$0, 3M for the hydrolysis of BSA, a model protein.Hwit
this medium the fragile side chains can be proteclhe developed hydrolysis procedure was very
simple, efficient and fast (only 4 hours).
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