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Academic Year 2022

Abstract

The major obstacle in vegetative propagation by grafting in fruit crops is
incompatibility between rootstock and scion. Graft incompatibility may occur sometimes and
possibly reduced growth and yield of the scion, leading to economic losses. Two species of durian
were studied in this research: Durio zibethinus and D. lowianus. The objective was to study the
grafting success of Monthong and Chanee grafted on various indigenous durian rootstocks. The
graft union formation after grafting was observed. The phenolic compounds and lignin content
above, below and at the graft union were compared. The comparison of isozyme peroxidase patterns
and shoot growth of Monthong and Chanee on each rootstock were scored. Monthong and Chanee
monografts were included as controls. In addition, genetic diversity of each durian rootstocks and
scions were analyzed by microsatellite markers. Results showed that at 28 days after grafting
(DAG), the highest successful grafting was recorded in Chanee grafted on indigenous durian
namely Tai Liam, I-som and Lookklom (100%) followed by Chanee grafted on Chanee and Nok
rootstocks (96.67%). The graft union were seen as well formed within 28 DAG and not significantly
differences were found among all grafted plants. At 12 months after grafting (MAG), Monthong
and Chanee grafted on Nok and Khamin rootstocks showed good compatibility. The total phenolic
compounds and lignin content were analyzed at above, below and graft union. Results revealed
significantly higher total phenolic content at the graft union than those above and below graft union
in all combinations, while lignin content at above the graft union was higher than other sites. The

highest phenolic content was observed at 21 DAG and gradually decrease at 45 DAG. In contrast,
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lignin content was getting higher at 45 DAG. The peroxidase profiles were analyzed at 12 MAG
and visualized by native polyacrylamide gel electrophoresis. Some differences of peroxidase
profiles were detected. The identical peroxidase banding patterns from rootstock, scion and at graft
union were observed in 9 grafted combinations: Monthong/Monthong Khamin/Chanee
Khamin/Monthong TailLiam/Chanee Lookklom/Monthong, Chanee/Chanee, Chanee/Monthong,
Nok/Monthong and Tonkeaw/Chanee. Growth of grafted plants was evaluated during 12 MAG.
Results implied that the best combination was obtained when Monthong and Chanee were grafted
on Nok rootstock. Genetic variation of 10 samples of durian used as rootstocks and scions was
assessed by microsatellite markers with 8 primer pairs. It was found that all 8§ primers gave
polymorphic bands. Microsatellite amplification showed 1-4 bands (alleles) from each marker with
a total of 28 alleles. The genetic distance was analyzed using UPGMA clustering system and 3
groups can be generated with similarity coefficient ranging from 0.56-0.93. It is clearly classified
that Nok rootstock is the most genetically distant from other durians used in this study, however

good compatibility was obtained between D. lowianus and D. zibethinus.
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Total phenolic compounds concentration (mg g_l of fresh weight)

Total phenolic
compounds o 7 DAG 21 DAG 45 DAG
Combination
Ungrafted concentration
) (Rootstocks/Scions) Above At Below Above At Below Above At Below
f fresh
(mg g offres graft graft graft graft graft graft graft graft graft
weight) . . . . . . . . .
union union union union union union union union union
Monthong 678.63ab Monthong/Monthong 908.90abc  770.17b 532.75de 775.41ab 1096.73abc 765.88ab 374.00b 532.75b 345.39a
Monthong/Chanee 1056.68ab  1211.15a 687.69b 798.77ab 850.73bc 742.04ab 519.88b 659.56ab 392.11a
Chanee 445.51b Chanee/Monthong 891.26abc  793.53b 650.03bc 677.20b 998.05abc 747.76ab 472.21b 527.03b 404.99a
Chanee/Chanee 714.86bc 704.38b 475.54¢ 566.12bc 1031.42abc 597.59bc 522.74b 792.57a 437.88a
Khamin 771.60a Khamin/Monthong 686.26¢ 786.37b 579.95¢cd 921.77a 1206.38ab 590.44bc 488.42b 611.89ab 414.04a
Khamin/Chanee 111723a  945.60ab 932.26a 987.56a 1460.48a 857.89%a 450.28b 665.28ab 427.39a
Nok 659.56ab Nok/Monthong 779.70abc  676.73b 688.17b 418.34c 676.73¢ 458.86¢ 492.23b 660.52ab 428.82a
Nok/Chanee 695.80c 641.92b 892.21a 637.16bc 725.35bc 689.60abc 746.81a 710.10ab 449.32a
F-test * F-test sk sk * sk ok * sk * ns
cv. (%) 23.23 cv. (%) 15.62 16.62 21.28 12.50 18.35 18.57 16.22 15.50 18.40

MINYINA : * UANUUANANINNADABYIN

IS4

Wded1an, **

o w

= 1 aa 1 A o o 2 1 ' aa A
UANUUANAWNNWNADADY NN UYITIAY YN, ns kliJiJﬂ’JUJLLG]ﬂGH\WﬂQﬁﬂﬁ (PS0.0]) Lyo

[

13

FeUMNeunNNLANA19Y09ARA 1A87T Duncan’s Multiple Range Test (DMRT)

(1974



44

3.2 MSAZANTISANUUMYKAIN ST VDA

1AM5UssiuYS Ve IE1santiL MENAINMTIFEVEBANTLES 0, 7,

Y

@ o S { a
21 e 45 1Y Gums?’fumnﬁﬂuwuﬁwmuﬂm e un LazIIU “ﬁla’ﬂﬂﬂﬂﬂﬁl’]ﬂﬂﬂwwﬂuﬂﬂﬂ

=

wazrzd wud lunngidsvseallsuinveaasaniunusNudINUUIoA gINga

q

a a9

59AIUIADUTNMUIVYAD LAZUTIUAIUANTBIND MUAIAY TaslSuavesansaniiuiiios
Tunnduaendslildidevsen (0 Tundimadeusen) uag lufinnuuanasiunieada dau
N3zez 7 7 tag 21 MW USNaveIdsaniiuaz Ay NI LASINNLINNGA NTze 457U
WAINIITIVA TASNNIZUTNUAIUUUITOEAD
'd' = =) =) o 1 =) 1]
WonlTeumeusunauedansanitiy o @KU USNUIeeNe UL
1 1 1 = Aa a ~ a [ 1 2 g L A v I [
a19508a0 WUNUTuaniunuunigauinudiuuusosas Fuiludiuuesnawuga 1
I A )=\
W UM U UNDINI DV
a a d‘ a dﬁl a 1 1 = 1
1/33NU99@ 15 AN HUNNATUUTNUTIUDUITBEAD WULANVLANAI
aa 1 = d‘ [ =1 a A d' 9 =1 ay
neadasEnINgEsUsen Tasnssoy 7 U TlSmnavesansaniugeangaluduaonisouviiu

A A y A 9 = v a 2 A A y A
UAZUNNIFYUVYDAAIININUDUND 11!@1!@@1{!&581!7‘1!12%31! VN HASUNNITYUYDANIYNT

[
o = o

J A A @ a a 9 = A A 9 A J
UTBSU NISUS 21 TU ’]ﬁiiﬂmﬂl@ﬂﬁ'ﬁﬁﬂuuﬁ\‘]ﬂﬁﬂiuﬁuGI’E]‘I/ILiﬂuuﬂﬂlﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁwu‘ﬁ

U a Q

4 =

R4 g { A o
vuouned uaz ludunenissunugnuounes ¥2il un uazyluMidousoaalronaiugye i

a

A [ D a A A Y =) o J Qy 3’, A a Y a
HasnNIzes 45 1U ﬂsuwmmmmsaﬂuumﬂﬁﬂ“lumummsﬂuwuﬁwummﬁﬂm@ﬂmam

U Q Q

o J =

UTNUDUNDI LS TS U

a a |

H Y
ﬂ§3J1i1!511?Nﬁ?iﬁﬂuu‘ﬁ!’ﬂﬂ%uﬂil’lmﬁﬁui@ﬂ@ﬂ WUTANUUANAI

[ =~

NNADATTHINGTIVIDANTEE 21 uay 45 Tu Tag Nizee 7 T4 Nl5uuvesasaniiuga

ee

¥
A Y to A @

A 9 = a y A 4 = R ' o aa
ﬂ@fﬂﬂlumu@@miﬂuWHUWWUNH‘VILET%J’Uﬂ@ﬂﬂ?ﬂﬂﬂwuﬁﬂfzu LW]llllllﬂ'nullﬁﬂ@nﬁﬂuﬂ’mﬁﬂ@

i
=

@ 7 A J A @ = a a A A
ﬂﬂ‘vﬁ'muu@ﬁu qAIUNTLYL 21 I ﬂimmﬁummiaﬂuumwmiuﬁ’umwGﬂu UNNITYVOA

U Q Q

1 £
Y S =} A

FenugNEUNDY azhiszey 45 U WSunavesansaniugiigaluduaenisounuiiu

U Q

De

Qy A Y A v 7 =
VUUNTYVIDAAIINNINUTHS U

E]

v Y
‘]Jilﬂﬂﬁlf]\iﬁ1iaﬂuuﬁlﬂﬂsﬁuﬂiL’Jﬂ!ﬁ’)ua1ﬁiﬂﬂﬁ’€) WULAWY

1 aa T = A a s Y A =
HANANNNADATSUINUTIVYDANNISISNNUNITUNIICHUDY A IG]EJ NIz 7 U H15u



45

v
= =3

a A { A ! A o < 1 §
yosarsantiugengaludunenFounuiusliuidouseaaronawugnuounes aauf

U Q q

2

a Y ~ A

srey 21 Tu USinavesarsaniugengaluduaenSouuniideuseadionaiugrzil uagh

q

a o

[ =3 a A 9 =) g Y Qy A a 9 A
IS8T 45 U ﬂﬁiﬂﬂ!‘ll@\ifﬂiaﬂ1!1!@:\‘]1’1’s:(ﬂﬁluglltlﬂﬂ‘miEJL!“Wu‘U']uGUMUVILﬁEJ‘UEJEJﬂﬂ’JEJﬂQWU

A,

=
A
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AL 45

Lignin content (mg g-l cell wall)

L. L 7DAG 21 DAG 45 DAG
Lignin content Combination
Ungrafted
(mg g" cell wall) (Rootstocks/Scions) Above At Below Above At Below Above At Below
graft graft graft graft graft graft graft graft graft
union union union union union union union union union
Monthong 0.72a Monthong/Monthong 0.71b 0.66a 0.44b 1.58b 0.79¢ 0.68d 1.92¢ 1.46b 0.98¢c
Monthong/Chanee 1.02b 0.65a 0.51b 2.26a 1.32ab 0.75d 2.27bc 1.37b 0.90c
Chanee 0.62a Chanee/Monthong 0.86b 0.71a 0.52b 2.14ab 1.16bc 1.10c 2.24bc 1.75ab 1.20bc
Chanee/Chanee 1.76a 0.90a 0.79ab 2.60a 1.22b 1.18bc 2.58abc 1.42b 1.33abc
Khamin 0.63a Khamin/Monthong 1.69a 0.94a 0.95a 2.17ab 1.47ab 1.45abc 3.18a 1.98ab 1.52ab
Khamin/Chanee 1.41a 1.19a 0.78ab 2.64a 1.33ab 1.53ab 3.38a 2.19a 1.74a
Nok 0.90a Nok/Monthong 1.61a 1.12a 0.75ab 2.56a 1.66a 1.27bc 2.74abc 1.42b 1.07bc
Nok/Chanee 1.61a 1.07a 0.67ab 2.63a 1.58ab 1.70a 2.92ab 1.38b 1.27abc
F-test ns F-test ** ns ** * ** ** ** * *
c.v. (%) 26.94 c.v. (%) 10.31 25.57 21.18 14.35 12.55 11.53 13.41 19.84 20.61

9

Wnemg * Innuuanannanaedlitsdinn, ©* Ianuuanaraneadasdeiivedidyss, ns lilanusanaianeada (p<0.01) enfSouiioy
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1) ¥ENAITMWIUIEBTY FAAII (Formalin Acetic Alcohol)

Ethanol 70% 90.0 Haaans
Glacial acetic acid 5.0 Uoaans
Formalin 5.0 yoaans

A o %

S dy A A I Aa 9 v 3 a A Y =<

WA TNTINUDIIDONY FAA Lﬂuﬂuﬂﬂi%ﬂ’lﬂﬂﬂ?u’lﬂ’l%uﬂ@u LW?W&’iﬁﬂﬂﬁ?Wiﬂﬂ?iﬁﬂH'l
A [ 9 g’/ |Q91 1 A %’ a til 9 [
Neny Inseaseninielutaznieuen ﬁmTimm%umuwﬂﬂumﬂwuﬂu%muTﬂﬂ"laJ

o w "o o 1 Ady A A
mﬂm’mmaz"lmmauwsmmueLﬂ’awm

2) anl¥eion & Safranin

Safranin 2.0 nIu
Methyl cellusolve 100.0 Nadans
Ethanol 90% 500 iaaans
Sodium acetate 2.0 n3u
Formalin 4.0 Hanans

3) anl¥dion & Fast green

Methyl cellusolve 100.0 Nadans
Absolute ethanol 100.0 Naaaas
Cove oil 100.0 Haaaas

Fast green 1.5 1iERY
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91

feud AN 1T

1 Water 95.5 iadnns
Ethanol 95% 5.0 Nadans
Butyl alcohol 0.0 Hagans

2 Water 90.0 Waddns
Ethanol 95% 10.0 Uadans
Butyl alcohol 0.0 Hagans

3 Water 80.0 aaans
Ethanol 95% 20.0 Hadans
Butyl alcohol 0.0 Hagans

4 Water 70.0 Haddns
Ethanol 95% 30.0 Hadans
Butyl alcohol 0.0 Hagans

5 Water 50.0 adaNs
Ethanol 95% 40.0 Jadans
Butyl alcohol 10.0 anans

6 Water 30.0 adans
Ethanol 95% 50.0 Uadnns
Butyl alcohol 20.0 Jaaans

7 Water 15.0 Naddas
Ethanol 95% 50.0 Uadnns
Butyl alcohol 35.0 daaans

8 Water 5.0 Haaang
Ethanol 95% 40.0 Hadans
Butyl alcohol 55.0 daaans

9 Water 0.0 aaang
Ethanol 95% 25.0 adans
Butyl alcohol 75.0 daaans

10 Butyl alcohol + eosin

11 Pure butyl alcohol

12 Butyl alcohol 50.0 Haddns

Paraffin oil

50.0 Hadans
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14.

15.
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o v & Yy a ¢ A
AR UTUapUNsdeNaX NS 1 UazhaanI U
o o 2 . Y 2 o %,
VIAMTINUONINFUV1 1AL 1Y xylene 2 A5I ATIAL 2 W WA INHULE U
absolute ethanol : xylene PRI 1:1 2 U0
o 1 o 1 g’/ g‘/
rindngirad laoualu absolute ethanol 2 A59 ASIAL 2 W ethanol 95% LAY 70%
: 2 2 -
98198% 2 AT9 ATIAL 2 UIN
A ] O’Qy a I =1
dgouan 1 Tasuva laswuuralusnsidwddunal 30 win
9°l g‘/ 1 o aol ]
299181108 2 159 Tagunded laa linaung

<Y 1 I 2 . . .
1@’aﬂmﬂmmamamifgMﬁ"lawﬁuaﬂummzmﬂ picric acid 0.5% Glu ethanol 95%

)
£o
:o&

a = '
10 3177 (10 3N)
' 5’49! . . a ~
wd laAaruaslud1592a18 ammonium hydroxide 114 ethanol 95% 10 3u1d
[ c’ds! a =
ﬂqm"laﬂmuaﬂu absolute ethanol 10 14N
9 a A Y . @ 2 9 [
gouaN 2 AIUNITHYA used clove oil fast green ‘vmawu%ummmmaaﬂiaiumﬂ
used clove oil fast green 1A
=S d A Y Qy 9 a =

ﬁﬂﬂﬁw'lﬁﬁﬂiuﬁlﬁﬂjhﬁlfuﬂ1ﬂ Elf])’lf)'ﬁ'l 10-15 UM

= I A J 9 & . Y 1 2
mavhadansuuualaneen niounavea used clove oil fast green 1¥ laruzuuia
aaluv2a used clove oil fast green ULAL

L YA S A A a = .
non new clove oil aNFThadnsUNMINIAUNDOON IaBMTad1UVIA used clove oil fast
1 =S v

green KYUIRYINU

Y a v 9 J 1 I Y L Y
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mlvlalaeuylua1sazaie absolute ethanol:xylene 8A518IU 1:1 1-2 WA

) y ¢ a
l,vﬂu xylene 2 173 AT3IAL 2 UIN
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maninlFlumsnsrnaeumsazanmsdsznevilludniavua
= a2 an
1) M319383 Methanol 80% 1331015 300 Haaans
Methanol 80% 240.0 a3
90‘ Q'/ a aa
Wnau 60.0  Naaans
2) M51A384 Sodium carbonate (Na,Co,) 7% U331015 200 Aanans
o [ v o so’ ) A aa
W21 Na,Co, 14 N5 Tudavhazate (nau) 200 Hadans
=
Mata3eunINNAIFIU

1. 16383 stock solution YDIANTALAY Gallic acid N ANUIUTU 100 HaanTunoans
51105 200 Haaans TaemI¥Ias Gallic acid 0.02 NFY ALAWAE 80% methanol
A Aaa Y I dy =y o
200 Haaans aulvasazaneduiio@edIny

2. 1399724 stock solution 1HHAMMITUAY 80 60 40 20 LAz 0 HaansuAOAAT
o . d‘ Y 9 1 9y 9 Aa aa 1
3. 17 stock solution NANMANYUAE ANVAINTUAL 0.2 Hadans ddasluriasn
= a an a %} Q‘J a A
naaedrnaeIvuIa 15 Haaans NINaulINIas 0.8 Haaans

a a a 4 a aa 1 1
4. @uTWaugTounaniuaud 0.1 adans laluvasanaasuaaznaoa weulidn

9
g U A A

AA g A A
fu aa B lundiadlunar 5 ui @Gvesansazaneidvenla)

A a = o Y 9 A Aaa
5. WeAsunaNANEITaza1e lsAsNAIT UBIUAANNITUIY 7% U195 1 Yoaans

vy ¥ 4

Usu1511as 1714 2.5 iaaaas arerihnau weaulddnu 1aviasaluniia #

< dso’a

a gy A A = I
gauvgNvieuilunal 90 N (@vesmsazarenasuiluminam)
v d 4 A g 4
6. IAAINIQANAUIAINANNIIAAY 750 W1 THwaT AensesalnTas Tu Ta

a 4
BT
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Abs. 750 nm
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0.2 - ¥ o
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y =0.0087x +0.0163
R?=0.9982 .."'®

O ‘.. T T T
0 20 40 60

ANNLINTH gallic acid (ppm)

100 120

MUMARINT 3 N5 1W1ATTIUEITAZa19 Gallic acid d1vsumuInlsuadslsznouil

uoaninalugues GAE (gallic acid equivalent)

dd‘ a A
'msmmﬂ“ﬂumsmnm)umiazaumsamm

1) M3IA38N 0.1 M Potassium phosphate buffer (pH 7.0) 33103 1,000 Fadans

a. 1 M Potassium phosphate anhydrous (K,HPO,)

M.W. = 174.18 g/mol : 500 Uadans

Potassium phosphate anhydrous (K,HPO,) 87.09

thind 500
b. 1 M Potassium dihydrogen phosphate (KH,PO,)

M.W. = 136.09 g/mol : 500 Uadans

Potassium dihydrogen phosphate (KH,PO,) 68.04

thind 500

yaaans



2) MSA383 50 mM Potassium phosphate buffer (pH 7.0) Y331a5 1,000 3iagans

0.1 M Potassium phosphate buffer 500 Hanans
nau 500  UaAAns

3) MSIA38N 1% Triton X-100 Y331035 50 Naaans

Triton X-100 0.5

50 mM Potassium phosphate buffer (pH 7.0) 49.5

4) M35M3834 1M Sodium chloride Y33105 50 Naaans

Sodium chloride 2.92

50 mM Potassium phosphate buffer (pH 7.0) 50

5) M58 25% Acetyl bromide U33103 25 faaans
Acetyl bromide 6.25 danans
Glacial acetic acid 18.75 Haaans
6) M35A383 2 M Sodium hydroxide Y3315 30 3iaaans
Sodium hydroxide 2.4 n3u
y g A aa
UInau 30 Hanansg
7) M3IA38N 5 M hydroxylamine-HCI 13311015 20 diadans
hydroxylamine-HCI 6.95 1ERY

v
o

9
HImnau 20 uaaang

b

yaaans
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M31A38H 2M NaOH 3311035 50 Naaans

NaOH

¥ 4
HINAU

(%

6.0 NI

50.0 daaans

1

8) M3tA38UNTINMIN3F14V09 Lignin, alkali Ba¥n1 d = 1.3 g/ml

1. 19383 stock ANUTNTY 8 TaanTuneiiadans 1AeHaas Lignin, alkali 0.312 N3y

A¥a19@28 2 M NaOH 10 aa

a

311b]

2. 9 serial dilution NANUVNTY 1, 0.5, 0.25, 0.125, 0.1, 0.05, 0.01 Haansuaviaaans

3. WANNUAIIaZaIY

2 M NaOH

5 M Hydroxylamine-HCI

Glacial acetic acid

4. IAMIQANAUIAIN 340 nm

WNavdy Standard curve

1.40

1.20

1.00

0.80

0.60

0.40

Absorbance ( 340 nm)

0.20

0.00

0.9 yaaan
0.1 yaaan

5.0 Yaaan

] ..
. "y =2.4445x +0.0012
] R2=0.997
. e
o.0
-’. T T T T T 1
0.00 0.10 0.20 0.30 0.40 0.50 0.60

Y Y a a
ANUVNVUNUU (mg/ml)

MUMARUINT 4 NTINNIATFIUEI1TA2010 Lignin content 145 U IFTINmanIY
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= d‘ Y v < d A
MsniNFanaeu s Inny

1) Extraction buffer (pH 7.0) Y331a15 100 %adans

0.1M Tris-HCL 1.58 N5y
PVP-40 3.0 N5
Triton-x 025 daaans

Y Y 1 a
11 Tris-HCL azareluiinau 100 Jaaans auaza1ovua DY 1N PVP-40 91

a

Y a @ 3 o {
Aza1wWNA MINUUAN Triton-x YTV pH 1714 7.0 A28 3M NaOH 1D uFnufigaivinil 4 09

U

Rl (m‘%ﬂﬂmjnﬂﬂ%zmﬁaﬁ’mmiﬁﬁ’@ﬁaaén)
2) M35M38 3M NaOH 1331a35 50 Hadans
NaOH 6.0 NI
vhndu 50.0 danaas
a ﬁlﬂﬁ‘m‘mumiﬁ1 Gel electrophoresis
1) 0.5M Tris-HCI (pH6.8) Y531a15 100 dagans
Tris-base 27.3 N3N
DI-water 80 Uaaans

[ ¥ v a aa @ 3 o { a
Ysu1Sunasareinaulild 100 daddas U5u pH 1914 6.8 @2 6N HCl inuSnuguvgl

4 DIRUB DT E
2) 1.5M Tris-HCI (pHS8.8) 33105 150 Nagans
Tris-base 6.0 N3y

DI-water 60 yaaans
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a

o ¥ v a aa @ S o .
Ysuinasmeniinaulila 150 Hadans USu pH 1714 8.8 @28 6N HCLINUS NI NQungil

U

4 p9A AT

3) 6N HCI 311015 20 Hadans
HCI (12N) 10.03  Naaans
Yhnd 9.97  Uadans

4) 10x Electrode (running) buffer (pH 8.3) 331n5 1,000 jagans
Tris-base 30.3 NIy
Glycine 144.1 n3Y

¥ Y 1 %
11 Tris-base + Glycine ¥azareluiinautazlsulsuas 1 1a 1,000 adans (lidesdsy
[l k2 Y
pH) 1111139911350 91717431 10x Electrode (running) buffer Y33105 100 §adans M Hauny
S < a aa Y I . a aa o [ o
Wnau 900 Jaaans 92 1Al 1x Electrode (running) buffer U31105 1,000 Hadans d1m5uim

gel electrophoresis

5) Sample buffer (loading dye) U331015 10 Nadans

0.5M Tris-HCl (pH6.8) 125  Uadans
Glycerol 3.0 Hanans
Bromophenol Blue 0.5% (w/v) 0.2 yaaans
thindu 555 Uaaans

14 Sample buffer (loading dye) sios0e19 Tsau ludadiu 1:2 AuFnfigungiives
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6) Ammonium persulfate 10% (w/v) 1331a5 1 Nadans

Ammonium persulfate 0.1 n3u

aol ] Aa Aaa 9 = 1 g’/ d‘ =
azaneluinaudsuiag 1 Yaaans (ﬂﬂﬁmiﬂuiﬁunﬂﬂiﬁluﬂlﬂiﬂm%a)

mnailFlunmsniueaduuy (Stacking) (§1%5D 2 ueiv)

30% Acrylamide 1.7 Uadans
0.5M Tris-HCI (pH6.8) 2.5  Uadans
TEMED 100 lulnsans
10% APS 500 lulasans
vhndu 58  danans

msmanFlunsniueaduars (Resolving) (§1%51 2 1ein)

30% Acrylamide 33 danaas
1.5M Tris-HCI (pH8.8) 2.5  Uadans
TEMED 50  lulasaas
10% APS 500 lulasans
vhndu 42  Uadans

prpm Yy A d d A
msainFumsiionadulasimeseondiaa
1) Staining I 1331A5 200 Nadan3 (Av10a 1 UK (AS83ipRINI01Y)
0.1M Potassium Phosphate (pH 7.0) 1511035 200 Uaaans

Guaiacol 372.3 Tulasans
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H,0, 6129 lulasans

2) Staining IT (Coomassie blue solution) U331175 100 3iaaans (Ao1va 1 UNY)

Coomassie blue R-250 0.5 1FY

Methanol 400  daaang
Acetic acid 10.0 dadans
thindu 50.0  UaAans

3) Destaining solution Y3313 200 3adans (Aetaa 1 uHY) (A3eaieneImsazly)
Methanol 50.0 yaaans
Acetic acid 20.0 Uoaans

9 v
HINau 130.0 wWaaang
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1) CTAB 15 5395 100 Jadans

PVP-40 1.0 niu
NaCl 8.12  nju
0.5M EDTA (pH 8.0) 40 03y
1.0M Tris-HCI (pH 8.0) 10.0  Nadans

103

1) Y g < I Y a aa g/J a @ @ 3’1 1 {
UsuSuasaretinaulila 100 Jaaans 1@y CTAB 1510w 2 nFU eI N uLLR

a = 1 9 o & 1 dal a
UNNY 60 DIAUFALTYE ﬁ]uﬂ')']ﬁTﬁﬁZﬁ']fJulﬂ‘Wllﬂ m"lﬂmmwa U9 B—mercaptoethanol

ity 2% noutii 114

2) TE imes Y3303 s00 3adans
1.0M Tris-HCI (pH 7.5) 500 lulasans
0.25M Na,EDTA (pH 7.0) 200 lulnsans
Ysuizinasdaerhnau?ld so0 Haaans udanih b
mimﬁ‘m‘mumiﬁ1 Agarose gel electrophoresis

1) TBE tivlilo3 iindiu 5 1m

Tris Base 216.0 NIy
Boric acid 110.0 Haaaas
0.5M Na,EDTA (pH 8.0) 80.0  Uadans

o y ¥ L gqymy a A Yy 9 o ' Y o L 0 A
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maemanund 2 smariinnulndFamanugnisuvesnFounuiu niseuun uazniEou

o o Y dquad 9 A o da o o ) a g
WugmId nlsdudunsuaznaiuga 149 10 19613 Taglguovady

Ay ¥ a 7Y A 7
N 1dnmidnizialensoviane luTasusnmalan

1 2 3 4 5 6 7 8 9 10
1 1.00
2 0.93 1.00
3 0.86 0.86 1.00
4 0.75 0.75 0.82 1.00
5 0.75 0.68 0.82 0.86 1.00
6 0.93 0.86 0.86 0.68 0.75 1.00
7 0.50 0.57 0.50 0.54 0.54 0.57 1.00
8 0.86 0.86 0.86 0.82 0.75 0.86 0.57 1.00
9 0.89 0.89 0.75 0.71 0.71 0.82 0.54 0.82 1.00
10 0.75 0.82 0.75 0.71 0.64 0.82 0.68 0.89 0.79 1.00
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