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Ung dung phwong phap SDS-PAGE trong nghién ciru anh hwéng
cia ham lwgng SDS dén kha nang chiét protein trong gao
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Tom tit:

Trong nghién ciru nay, nhém nghién ciru da tién hanh khio sat anh huéng ciia ham lwgng natri dodecyl sunfat (SDS)
dén kha niing chiét protein trong gao. Dir liéu phan tich phd dién di gel polyacrylamid ¢6 mit natri dedocyl sunfat
(SDS-PAGE), phé UV-Vis va phé Raman cho thay, khi thay ddi ndng do SDS c6 trong dung méi chiét protein gao
(0,05 M tris, pH8, 5 M uré, 5% 2-ME) thi lrgng protein chiét ra tir gao thay déi. Kha ning chiét protein ra tir gao

cao nhit trong dung dich c6 ndng do SDS 3%.
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Abstract:

This article presents how sodium dodecyl sulfate (SDS) affects the ability to
extract proteins in rice. Analysis data of polyacrylamide gel electrophoresis
spectrum available sodium sulfate dedocyl (SDS-PAGE), UV-Vis spectrum,
and Raman spetrum showed the SDS concentration in the rice protein
extraction solution (0.05 M tris, pHS8, 5 M urea, 5% 2-ME) affected the
ability of rice protein extraction. The ability to extract the highest rice
protein content was reached at the SDS concentration of 3%.
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Gao 1a loai luong thuc cung cap
protein chii yéu cho con ngudi, dic biét
1a & chau A [1, 2]. Nhu ciu protein tir
gao duoc du bao tang dan theo su tang
dan sb thé gigi [3]. Vi vay, viéc chiét
tach nhim xac dinh ham lugng protein
trong gao, gitup tuyén chon loai gao c6
ham lugng protein cao la quan trong
va can thiét.

Protein trong gao dugc chia lam
bon nhém dua trén tinh hoa tan ciia
chiing trong cac loai dung méi, gom:
Albumin (tan trong nudc), globulin
(tan trong mudi), prolamin (tan trong
ruou) va glutelin (tan trong axit loang
hodc kiém loang) [4], Trong d6 glutelin
chiém 80% tong lwong protein ctia gao.
Vi vay, ham lugng glutelin thay doi s&
lam thay do6i lugng protein trong gao
va tir d6 gdy anh huong dén chit luong
dinh dudng cia gao [5]. Glutelin trong
gao ton tai & cac dang: Proglutelin,
a-glutelin, B-glutelin, trong d6 dang
o-glutelin quyét dinh chinh dén ham
luong glutelin [6]. Nhu vay, xac dinh
duoc ham lugng a-glutelin trong gao
s€ tim dugc loai gao c¢6 ham lugng



protein 16n va chat lugng dinh dudng
cao.

Dung moéi chira sodium dedocyl
sunfat (SDS) dugc st dung dé chiét cac
protein trong gao, dich chiét thu duoc
dugc phan tach bang dién di trén gel
polyacrylamide véi sodium dedocyl
sunfat (SDS-PAGE). Cac thanh phan
clia protein dwoc phat hién bang cach
nhudm gel su dung thuéc nhudom
coomasive blue R-250 thu duoc cac
dai: Khoang 57 kDa la proglutelin,
khoang 40 kDa la a-glutelin, khoang
20 kDa la B-glutelin, khoang 13 kDa
la prolamin...[5-8]. Néu dién tich an
mau cuia dai o-glutelin 16n thi ham
lugng a-glutelin trong mau cao.

Trong chon tao gidng laa, ky thuat
dién di SDS-PAGE da dugc cac nha
khoa hoc st dung dé chon loc cac
dong, giéng co luong protein cao dwa
trén dién tich an mau dai a-glutelin
trén phd SDS-PAGE. Tuy nhién, dé so
sanh chinh xac duogc luong o-glutelin
trong protein cua gao thi quéa trinh
chiét a-glutelin phai c6 hiéu qua cao,
do d6 nghién ctru nay tién hanh nghién
cttu anh huong cia ham lugng SDS
dén kha nang chiét protein trong gao.

Vat liéu va phuong phap nghién ciiu

Nguyén liéu, héa chit, thiét bi va
dung cu thi nghié¢m

Nguyén liéu: Gao gidng Q2 (ngudn
gidng do GS.TSKH Tran Duy Quy
chon tao) tréng tai Dan Tién - Khoai
Chau - Hung Yén vy xuan nam 2015.
Dic diém: Cung cay, chiu siu bénh tdt,
nang sudt 6,6 tan/ha.

Héa chat: Tris base, acid clohydric,
urea, SDS, 2-ME, glycine, CBB-R250,
TEMED, acid acetic, methanol,
bromphenol blue (Merck); acrylamid,
bis acrylamide, BSA (Sigma); protein
chuan P7703S (M).

Thiét bi va dung cu thi nghiém:

- Micropipet cac loai; pipet 10 ml;
ong facol 1,5 ml va ong facol 50 ml.

- May lic, may ly tim, may khudy
tur, nguon dién di cosort EV2002, binh
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dién di gel dimg loai mini do hang
Cole Pamer cung cap.

- Thiét bi doc anh gel va ph?m mém
phan tich anh gel Multidoc.it 3Dr
(hang UVP - M¥).

- May do UV-Vis Jasco V630 (Nhat
Ban).

- May phan tich phd Raman
(LabRam HR).

Chiét protein trong gao

Protein trong gao dugc chiét bang
cach: Can chinh xdc 60 mg mau di
nghién vao 6ng facol 1,5 ml, thém 120
ul dung dich chiét tich c6 thanh phan
tris 0,05 M, pH=8, uré 5 M, 2-ME
5% (thé tich/thé tich) va khao sat ham
luong SDS bang cach thay d6i ham
luong tir 1,8 dén 4,2% [9]. Bé yén
mau qua dém & nhiét do phong. Sau d6
mau duoc khudy tron roi ly tim voi toe
doé 15.000 vong/phut trong thoi gian
10 phat ¢ nhiét d6 phong. Liy dich
chiét dem phén tich bing SDS-PAGE,
UV-Vis va Raman.

Phwong phap SDS-PAGE

Phuong phap SDS-PAGE dugc tién
hanh ¢ nhiét d§ phong, sir dung 12%T
acrylamid gel tach va 5%T acrylamid
gel ¢0. Dién di ¢ dién thé 20 V trong
1 h, r6i ting thé 1én 40 V trong 2 h,
sau do tang thé dén 60 V cho dén khi
prolamin cham tén cung gel.

Binh dién di dimg, tdm kinh kich
thuoc 11,3x10 cm, chay cung mot
lac 10 giéng, trong d6: Giéng 1 nho
5 pl dung dich BSA ham lugong 0,28
mg/ml; giéng 10 nho 5 pl dung dich
protein chudn P7703s; giéng 2 dén 9
tuong tng nhé 10 ul mau dich protein
chiét duoc & trén véi ham luong SDS
thay déi tir 1,8 dén 4,2% (m/v) theo
bang 1.
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Nhuom mau gel va rica nhuém:

Gel dugc nhudm mau trong dung
dich: acid acetic (10%), methanol
(50%), coomassie brilliant blue R-250
(0,3%) trong 1 h. Sau do, rua gel da
nhudém bang dung dich chtra methanol
(10%) va acid acetic (5,5%) trong 1 h
hodc cho dén khi mat mau nén gel va
cac dai protein dién di hién ro [9].

Phan tich anh gel:

Sau khi rira nhudm, ban gel dién di
SDS-PAGE dugc tién hanh phan tich
anh gel, str dung phan mém phan tich
anh Doc-It LS (P/N 97-0185-02). Can
ctr theo dai protein chuan P7703s va
ham luong BSA chuén c6 thé xac dinh
trong lugng phan td¢ va ham luong
tung dai protein.

Phuwong phap UV-Vis va Raman

Dich chiét protein dugc pha lodng
roi dem di phan tich phé UV-Vis
bang may Jassco V-630 trong khoang
350+700 nm.

Céc dich chiét ciing dugc pha lodng
3 1an r6i dem phan tich pho Raman tai
budc song kich thich 632,81 nm; thoi
gian do mau 5 s, trong khodng budc
song tir 400 dén 2.200 cm' trén thiét
bi LabRam HR.

Keét qua nghién ciiu va thao luan

Két qua phin tich dich chiét
protein biang phwong phdp SDS-
PAGE

Protein cta gao chiét bang dung
moéi voi ham lugng SDS khac nhau
dugc phan ly bing SDS-PAGE sir
dung thuéc nhuom CBB-R250. Két

Bang 1. Thanh phan cac miu trong giéng.

Tén giéng 1 2 3 4 5 6 7 8 9 10
Ténmdu BSA Ml M2 M3 M4 M5 M6 M7 M8 M
% SDS 18 2 24 28 3 34 38 42
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qua thuc nghiém duoc thé hién trén
hinh 1.

Két qua cho thdy, ¢ tt ca cac mau
déu thu dugc cung s6 dai protein dic
trung cho protein gao nhung muc do
an mau thudc nhuém CBB-R250 khac
nhau. Diéu nay c6 thé duoc gii thich
do SDS 1a mot tac nhan lam bién tinh
protein va tich dién 4m cho cac phan
tr protein. Anion cua SDS két hop voi
phan tir protein bang day hitu co ky
nuée pha v cdu trac ba chidu cua phan
tir protein lam chung dudi ra, dong thoi
lam cho cac phan tir protein tich di¢n
4m bang vo s dién tich am cta SDS.
Vi vy, khi thay d6i ham luong SDS
thi kha nang chiét tach protein s& khac
nhau.

Mau cho phé dién di co dai
a-glutelin ddm hon va dién tich lon
hon thi ham lugng protein thu duoc
cao hon, chimg t6 khi ning chiét
protein ciia dung dich chiét cao hon.
Miic d tach protein quan sat bang mét
thudng cao nhit & mau chiét bang dich
SDS 3% (dich chiét M5). Diéu nay co
thé giai thich do tai nong d6 SDS =
3% vira du bién tinh protein. Khi ham
lwong SDS > 3%, luwgng SDS du sé
chiém mot phan thé tich ciia protein da
bién tinh, vi vdy lam giam ham luong
protein dugc hit vao giéng va lam
giam d§ an mau véi thude nhudm.

Pé dinh luong timg loai protein
chinh x4c hon, ching t6i tién hanh
phan tich anh SDS-PAGE bang phan
mém phan tich anh Doc-It LS. Két qua
duoc thé hién trong hinh 2.

Két qua phan tich tir hinh 2 cho biét
khdi lugng phéan tir cac dai protein va
ham luong tuong ung dugc trinh bay
& bang 2 va bang 3. Két qua ¢ bang 2
cho thiy xuit hién cac dai a-glutelin
tir 36,65 kDa dén 38,01 kDa va dai
protein waxy 58,73 kDa dén 61,19
kDa [6, 10, 11]. Két qua bang 3 thé
hién ham luong tung loai protein ndi
suy tir trong lwong giéng s6 1 v6i ham
lwong BSA di biét.
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250 KDa
120 kDa

100 kDa
80 kDa

waxy
60 kDa
Pro glutelin | 50 kDa
a-glutelin 40 kDa
Globulin
I 30 kDa
p-glutelin 25kDa
20 kDa
prolamin 15 kDa
10 kDa

BSA Ml M4 M3 M2 MS M7 M6 M8 M

%SDS 1,8 28 24 3 38 34 4 2

Hinh 1. Phd SDS-PAGE ctia protein chiét trong cac dung méi véi ham lugng
SDS khac nhau.
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Hinh 2. Phan tich phd SDS-PAGE bing phan mém phan tich anh Doc-It LS.

Bang 2. Khéi lugng phan ti (kDa) cac dai protein.

Diai  BSA M1 M4 M3 M2 M5 M7 Mé M8 M
1 68,83 127,54 136,09 13832 1339 13832 129,63 142,88 131,75 250kDa
2 110,22 106,7 106,7 104,99 104,99 108,45 112,02 108,45 150kDa
3 92,11 88,92 89,97 88,92 88,92 89,97 91,03 92,11 100 kDa
4 61,19 59,79 58,94 58,73 58,73 59,15 59,79 60 80 kDa
5 56,87 55,46 54,48 54,48 54,48 54,87 55,07 54,48 60 kDa
6 38,01 37,14 36,79 36,65 36,65 36,65 36,86 37,19  50kDa
7 25,48 24,91 24,56 24,13 24,13 24,13 24,74 2482  40kDa
8 24,04 23,21 22,88 22,56 22,56 22,72 23,13 23,54  30kDa
9 13,95 12,88 12,61 12,52 12,25 12,52 12,52 12,7 25 kDa
10 20 kDa
11 15 kDa
12 10 kDa
16
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Bang 3. Anh huéng ciia ndng do SDS dén ham lugng cac dai protein. Két qua thu dugc cho thiy, ham
A i i o . ws e s luong protein dugc chiét ra tir cac
i X102 x102  x107  x102  x102  x10%  x10%  x107  x10? anlr(:ff' dung dich giam dan theo thir tur M5
(mg/  (mg/ (mg/ (mg (mg (mg (mg (mg (mg oo, > M6 > M4 > M3 > M2 > M7 > M8 >
g/ml)
mb mbmbmbmb o mb o mbmb o mD M1 (véi dai s6 6 twrong tmg ham lugng
SDS (m/v) 1.8 2 24 28 3 34 38 42 o-glutelin) i
1 0,14 003 005 005 005 007 006 006 005 002 & ’
2 0,04 007 006 006 008 007 008 005 0,02 Mbi quan hé¢ ham lugng protein
3 005 008 009 008 009 007 009 007 003 va ndng do SDS trong cac dich chiét
4 007 015 017 0,1 02 014 019 008 004 duoc thé hién trén hinh 3.
5 0,08 0,17 0,17 017 025 0,19 0,2 0,11 0,02 T ’ )
6 035 055 0,54 054 0,64 0,5 061 043 0,03 Két quéa cho thay, khi ham lugng
7 0,06 009 008 009 0,1 0,08 009 007 003 SDS tang tir 1-3% thi ndng do protein
8 026 035 034 035 04 034 047 031 002 tach dugc ciing ting va dat 2,22.10°
9 021 039 036 032 039 031 039 015 003 mg/ml tai 3% (m/v - SDS 0,1 M). Khi
:‘1’ ggi ham lugng SDS 16n hon 3% thi ham
0 0’03 luong protein tach ra gidm xuong.
, A s A ~ o
Téng 014 1,15 19 18 176 222 176 2,18 132 028 Nhu vay, ta nong do SDS 3%, luong
protein dugc chiét ra dat cuc dai, phu
hop voi két qua dugc quan sat bang
E madt ¢ trén. K&t qua nay cling phu hop
'%3 25 - = Ham lvong Protein voi nghién ciru trude day cua Andrew
Yo Lee [12], khoang nong do SDS tur 10-
v . 100 mM thi tc d6 dudi gip nép véi S6
T 50 cta protein tang tur 10° dén 10*s™.
o -
o - - Két qua phdn tich dich chiét
§, s protein bang phwong phap UV-Vis
= . Dich chiét protein duoc pha lodng
T 500 lan r6i dem phan tich UV-Vis
o bang may Jassco V-630 trong khoang
' 20 % o 20 350+700 nm, toc do quét 400 nm/pht.
SOS(%) Két qua duoc thé hién trén hinh 4.
Hinh 3. Su phu thugc ctia ham lugng protein chiét dugc vao nong do SDS trong . L oaa 1k
dung méi. 'Iq{1nh’4 c’ho thay, do Elap t{ll_l cuc
dai 6 budc song 395 nm tiang dan theo
thtr ty: M1 <M8 <M7 <M2<M3 <
Q2-M2 (2,0%) M4 < M6 < M5, nhu vay khi thgy doi
016 1 395 Q2-M3(2.4%) ham lugng SDS thi kha nang bién tinh
0,14 - ggm;gff? protein ciing thay d6i [13]. Khi ham
0,12 - 1 Q2-M6(3,4%) lll;()'l’lg SDS tél’lg tur 1,8 dén 3% thi d6
- w7 \ Q2-M7(3,8%) hap thu tang, tirc 1a ham lugng protein
£ O N Q2-M8(4,2%) tach duoc tang 1én va dat cuc dai tai
F 0,08 4 _ 3%. Khi ham luong SDS 16n hon 3%
8 0.06 NAL thi d6 hap thu giam xubng, luong
' e \ protein tich ra giam xuong. Nhu vy,
0,04 7 = ket qua nay phu hop voi két qua phan
0,02 tich bang phuong phap SDS-PAGE.
0,00 - o Két qui phén tich dich chiét
0,02 i . : . : i , protein bang phwong phdp pho
350 400 450 500 550 600 650 700 Raman
ChiSu daibuge song (nm) Pé kiém chimg chinh xdc céc
Hinh 4. Phd UV-Vis ctia cac dich chiét protein tif gao. két qua phan tach protein trong gao,
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Hinh 5. Sy phu thudc ctia ham lugng protein chiét dugc vao nong do SDS trong

dung mai.

cac dich chiét M1, M4, M5 va M7
dugc pha loing 3 lan va tién hanh
phan tich bang phwong phap phd
Raman tai 632,8 nm, trong khoang
400-2.200 cm™! thoi gian chd mau 5 s,
két qua thu duoc thé hién trén hinh 5.

Két qua tir hinh 5 cho thiy, cuc dai
tan xa tai budc song 997,5 cm! ndm
trong ving tan sé ddc trung cho lién
két peptid (890-1.060 cm™) [14] va
tang dan dbi véi dich chiét theo thi ty
M1 < M7 < M4 < M5, ching to6 lién
két peptid thu dugc cao nhat ¢ dich
chiét M5. Nhu vay, phuong phap phd
Raman cho két qua tuong ty phuong
phap SDS-PAGE va UV-Vis ¢ trén.

Nhoém tac gia da tng dung thanh
cong phuong phip SDS-PAGE dé
nghién ctru anh hudng cia ham lugng
SDS dén kha ning chiét protein trong
gao. Két qua nghién ctru cho thdy, tai
ham lugng SDS dat 3% trong dung
mdi chiét protein tur gao chua tris 0,05
M, pH = 8, uré 5 M, 2-ME 5% thi kha
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nang chiét protein trong gao cao nhit.

Két qua phan tich ham luong
protein trong gao bang phuong phip
SDS-PAGE c6 sy tuong dong véi két
qua phan tich ham lugng protein trong
gao bang phuong phap UV-Vis va
phwong phap phd Raman.

LO1 CAM ON

Nhom nghién cru chan thanh cam
on sy hd trg cua dé tai “Ung dung
cong nghé sinh hoc dé chon tao giéng
laa ning suét cao, chit lugng tt cho
Hung Yén va Pong bang Bic By, ma
s6 DTPL.2012-G36.
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