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Abstract:

In this study, serine proteinase inhibitors extracted from Ivy gourd seed and Thai bitter
gourd were analyzed. Ivy gourd seed extracted showed CGTI-I and CGTI-II with trypsin inhibitory
activity 8.21 and 28.07 U/mg. CGTI-II was further analyzed and its molecular weight was 3303.69
Da. Trypsin inhibitors from ivy gourd was tested with common cutworm in concentrations 3, 6, 9,
and 12 TIU/g diet compared with control (artificial without TTs). Larvae fed on diet containing the
9 TIU/g diet and 12 TIU/g diet of CGTIs showed reduction in weight by about 18.59 % and 31.51
% after 10 days of feeding as compared with larvae fed on control diet. Highest larval mortality of
15.0 % was observed in larvae fed on diet containing 12 TIU/g diet. Pupal weight was reduced in a
dose-dependent manner by about 25 % until 9 TIU/g diet. Egg laying capacity of adult females
reduced significantly from an average of 810 eggs/female (control) to 298 eggs/female (12 TIU/g

diet).

Extracted from Thai bitter gourd showed MCTI-1 and MCTI-2 with trypsin inhibitory
activity, another was MCEI-1 with elastase inhibitory activity. Their units were 81, 117 U/mg and
147.80 U/mg, respectively. The MCTI-1 and MCTI-2 showed molecular weight 3270 and 3335 Da,
MCEI-1 showed 3169 Da. In larval feeding studies, Trypsin inhibitors from Thai bitter gourd was
found to retard growth and development of H. armigera. Highest larval mortality of 40 % was
observed in larvae fed on diet containing 6 TIU/g diet. Pupal weight was reduced in a dose-
dependent manner by about 33 % at the highest dose of MCTIs as compared with control. Highest
pupal mortality of 26 % was observed in larvae fed on diet containing 9 TIU/g diet. Fertility was
drastically affected as the egg-laying incidence reduced from 365 eggs/female (control) to 118
eggs/female (9 TIU/g diet). Hatching of larvae from eggs was reduced from 88 % in control to 61 %
(3 TIU/g diet), 26 % (6 TIU/g diet), 1 % (9 TIU/g diet), and 3 % (12 TIU/g diet). Being small
peptides (about 3000 Da), it would be easy to express them in plants to confer protection against

devastating pests such as H. armigera and S. litura.



Executive summary

Serine proteinase inhibitors from seed of Ivy gourd and Thai bitter gourd were identified. Ivy gourd
seed extracted showed CGTI-I and CGTI-II with trypsin inhibitory activity 8.21 and 28.07 U/mg.
CGTI-II was further analyzed and its molecular weight was 3303.69 Da. Thai bitter gourd showed
MCTI-1 and MCTI-2 with trypsin inhibitory activity, another was MCEI-1 with elastase inhibitory
activity. Their units were 81, 117 U/mg and 147.80 U/mg, respectively. The MCTI-1 and MCTI-2
showed molecular weight 3270 and 3335 Da, MCEI-1 showed 3169 Da. Trypsin inhibitors from
Thai bitter gourd and Ivy gourd seeds can cause deleterious effects on growth and development of H.
armigera and S. litura. Experimental data is provided which clearly shows reduction in fertility and
fecundity of insects due to antifeedant properties of trypsin inhibitors. Being small peptides, it
would be easy to express them in plants to confer protection against devastating pests such as H.

armigera and S. litura.
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4.1 M3uen Trypsin inhibitors Memaiia Ton Exchange Chromatography

@8 resin Ndluddufuls £3U70 (Cation-exchanger) 1dun SP-toyopearl column 481g
Carboxymethyl cellulose column (CM52) 1422 Mobile phase: liquid 1&un 10 mM Sodium Acetate

(CH,COONa) pH 3.5 ttag 0-1M Sodium Chloride (NaCl) Lﬂu mobile phase ﬁglﬂg)'j elute @15970819
A5MIATOY Ton exchange chromatography column

1. #14 resin §28 0.1 M NaOH 11mud1edne 0.1 N HCI U5 uaunadae 10 mM CH,COONa

2. 19 resin 8914 column (2 x 21 mm; Tosoh, Tokyo, Japan) iﬂﬂl‘i”uiﬁ’dm’fﬁagmﬂﬂﬂuColumn

3. 19383 buffer A (10 mM CH,COONa) i1ag buffer B (1 N NaCl luesagais10 mMCH,COONa)

E4
=1

! £ !
Lﬁﬂllﬂﬂﬁﬁﬂ%ﬁ?ﬂﬂ@ﬂ%1ﬂ column Iﬂﬂﬁiﬁﬂ1’3$ﬂ15ﬁ1xﬂﬂﬂ]ﬂ%ﬂ§@ﬂ@T\iu

%B
A
100

v

min
0 200 220
Time (min) %A %B Flow rate (ml/min)
0 100 0 3
200 0 100 3
220 0 100 3

4
Taswaw Cation exchanger N buffer (10 mM CH,COONa) miuiilimad column
Yy ¥ Y A v 9 o a °
1Az A998 start buffer 92 18 column ANFouaz 19911 Mendean Ay sample a3y column

M3 elute A28 0-1M NaCl ifasuialas ionic strength U®4 elution buffer Tagii gradient elution



11 continuous LRUFIRE1a ldHABANARG IAINIAAR AoensTilendae SP-toyopearl column
Fudetanasnas 6 ml darms'1aveq elution buffer 111 3 my/min 1122 CMS2 column 11
Fr0819Ma0AaL 2 ml AaA1A31Haued elution buffer 1Al 1 mymin o lda3AAIMT elute
&0 0-1 M NaCl udaihusaznasaiifiudedie 1l Samganauuasii 280 nm uaznadeu
Ronssumsdudaen'las Trypsin ﬂjmmsﬁﬁﬂﬁuﬂﬂﬁ’aﬂﬂﬁﬁ?m BApNA 1i}owuans Trypsin
inhibitors (TIs) ¥nstiudIeg1ananaiinl Tis Taouenan fraction HLAARINGFUUDS Tls 11
@19814 TIs YDIUADE fraction llﬂwﬂmummhﬂmiéTuéTymullcuﬂ Trypsin (TI-Unit) A28

Y

ﬂf]ﬁ?fﬂ BAEE (Ny-Benzoyl-L-arginine ethyl ester hydrochloride) LaNTDIFT f19619978 0.2

4
a =

Lim Cellulose acetate filter Apvfiaztin liluon §remaiia RP-HPLC 1o 1714 TIs Auaniunn
ﬁu duans Tis Amdendarumsuendaemaiia 1EC 1hliusnansazaio NaCl (desalting)
DONAIUINANA Size-exclusion chromatography

4.2 M3UENTIIAWINANA Size-exclusion chromatography

NILENA1T Tls 90N INH15ALA18 NaCl Tﬂﬂ@Tﬁﬂﬂ'ﬂNlmﬂ@iW\TSUENGUlﬂﬂIiJL'ﬁQﬂ Tﬂﬂ
stationary phase i membranes (1000 NMWL) ¥u19U933 W31 (Millipore) Iﬂﬂi%m?lﬂﬂ
Ultrafiltration membrane ¥®4 amicon 8400 (76 mm filter diameter Millipore ; Pmax 75 psi, 5.3
kg/cmz‘lﬁiﬂﬁi 400 ml) ttag amicon 8200 (63.5 mm filter diameter Millipore ; Pmax 75 psi, 5.3
kg/em™1/53105 200 mD) Feensfinvinalug (Ts) iannsamugnguves membrane 18 Tvaz
fieshilvnain (Nach) Aud 11 Tugwguves membrane i liarsazate Nacl fitlung
Twanadnnians Tis Aadaldnnmdafisngaeenly Tumsuonansasadl Stationary phase:
LW Y membrane 1000 NMWL @791 Mobile phase: gas fn My T Tasu (N, gas)

Lﬁ@uﬂﬂﬁ’]ﬁﬁ%ﬂ’]ﬂ NaCl 990210 TIs WN@LL%’J'E’H ﬁTfﬂﬁa$a1ﬂﬁﬂﬂé1ﬁqﬂﬁlﬂ§1$ﬁﬂ1
Usunalsaulag Lowry tazasiaaounangsums Sudaon sl Trypsin 1ag1gn3e1 BApNA
fouthas Tis 1 181 freeze dry naziimannageusunieunssiin
4.3 M3uENAIAIUNANA Reverse phase high performance liquid chromatography (RP-
HPLC)

Ta8 Inertsil 5 Wm, 4.6 x 250 mm Column Lfi’f)t’fﬂﬁ?’f)ﬂ'n load 99U U column 1% Mobile
phase: liquid 719 0.1%TFA (Trifluoroacetic acid) + 1% Acetonitrile (L% elute ¢ 0.1 %TFA lu
99% Acetonitrile 111 peak YoIa13AFUNITHENGI8MATiA RP-HPLC 11/ freeze dry trazazans
&8 300 L1 ¥®9 10 mM NH,HCOO, (Ammonium Hydrogen Carbonate) NATOUNININTTUUD

TIs A28 7501 BApNA 11azins1¢ 11 TIU @101fA3071 BAEE 1A peak N1IM3HEAAI000UD4



TIs guruMsIENdemAiin RP-HPLC 303 freeze dry 1AZaza 10478 300 LU Y04 0.1 %
TFA ﬁmwsﬁvlﬁ"lﬂmﬁauwwﬁymﬁﬂimaqaﬁaamﬂﬁﬂ Mass spectrometry
4.4 msm'sﬂaaumﬁmﬁnimaqamm Trypsin inhibitor MEnAiin Mass spectrometry (MS)
Mass spectrometry (Humaiinmininnims e laol¥ndannsasiniauialuanavedd
ooUdd iz"luﬁmagqmuﬂunmﬁq 4 #4938 MALDI (Matrix Assisted Laser Desorption/Ionization) 149
ﬁjiJLﬂ%é’fN Bruker Autoflex III TOF mass spectrometer 119 mmaimaqa (molecular mass) Tag
M3INAI9619 YT1NAT 1 LU HeruiD 1L ¥949 SA (30 mg sinapinic acid 11 0.1% TFA 1 ml)
WSeudeniy 1 I Aminoethyl indole Harmiy 11U ¥04 SA MTua131As§IU Visad1s
WAsgIUIazaseee19aey plate UdoslFuiai lunsaeun MW 10in3eq Bruker

Autoflex III TOF mass spectrometer
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wasrumsiendlemaiin 1EC Imsimizideyavesashana’ld Ao ns1ed
a a [ os/‘ 4 o ] Y] g o
S TysAu Aenssumsdudaen lasd Trypsin uaziuismitemsdudaeu ley Trypsin
5.1 USinamazanaudnduvesldsau
B2
lumsnaasi ld3nzianududuveallsdu mu3smsves Lowry (Folin-
v @ A % I a
Ciocalteu; 1951) TagdaiusznhlIng Adganauues 660 nm Fuilums e lulsinanios
§ v A a a I 1 [ 1 A
TagTilsAunlsiadinsaezi Tuwiia ln Tsdwiludiulsznoy nazmsianimsganauuasi
4 3 ax o a a
A7181IAAY 280 nm 1 UITMIATIIFOUMIHINUVDINTABLH TUunINLe T51NAn Taammiy
a a ara =1 =1 A ~ A &2 3 aadd
ninezil Turiailiinezariu uaz InTsFuganduuaeinnueinay 280 nm Fuiu3snis,
[ 1 ] o 1 Y ] 9 ledd’ wgdo A 9}09/‘ Qddy
aeg1e lignihiaeuasz laa lugnAsanuitou duivdeihimaden s 2 354 lums
A A ] | 1 @ @
asAUANNTNTUYDd TUsAuuveutazaNnuilu T 1dveaTisAunnundamsada Tawil
A v
TUADUMINATIEN 371
Aa P Y 9 A an a A
5.1.1 MsanTEnmaNuIntuve1dsaulaedsmsves Lowry w3ou11sau
v A
11A391U (Protein Standard) A1l 10583 Reagent A 1182 Reagent B audadIu 9101 ua3 o
Reagent C Taeii Reagent A NN Reagent B ludadu 50:1 w303 Reagent D Taodad1uved
folin : 11N&Y (1:1) 4AAT Y Protein Std. NANMYNTY Img/ml Y99 BSA tiadaaIMv04
Protein Std.NAMUAUTU 0, 100, 200, 300, 400, 500 1AL 600 pg/ml ANFATIUAITAWTUADY

E4
[
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Protein Std. U313 100 JU

I

Wil Reagent ¢ 1l so0 0

A o =
FIETUEY 37 C W 10 W

i1 Reagent D 1l 50 LUl

EET LR 37" ¢ W 20 WIR

a1 = =
AT OD VIATETIATY 660 nm.

Angmwiumigiu

iio lAAIMsgaNauuas 660 nm 04 Protein Standard NANUANTU 0-600 LLg/ml 111
an 1@ llhinsunas g ldgasmssnullsduvesasana Ao

Y=0.0013X + 0.1404

o o A a d = ogzl o
hmsanan 1d lanngdmanududuvesTdsduamduaou tazidngasmuimmanuduy

a o Ay y 2 A
voaldsauninenseanai lavinuaaes

5.1.2 msdafiganaundeinnueaau 280 nm ihasananuen lduaazvaen )
o A A A g Y 9 A A P o
FamganauueeainnueIAay 280 nm uaasariuanududuTisAuiuenldonasana
a da o 23 d aaa
5.2 MIIATIZHNINIIUMSTuEUeY I3 Trypsin Iae§3en BApNA
[ 9

Tagdnauduou lad Trypsin inthides Tdsaunsoasasduludiuvesnsame

Y 33 a Ao (L) o ) o . A o aaa @
o5 laifunsael Tunsuiuaesane nanmsiauveson lad Trypsin Nilgnseny

a o J I

BApNA (N-Bezoyl-DL-Arg-p-nitroanilide hydrochloride) war lamandaanilu N- Benzoyl- DL

arginine 1 p-nitroaniline Falriamaes danni 2
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BApNA

Iijj;N\ﬁg_QfNoz
0

HN? “NH,

Trypsin
g ©
N S < )
0 HN NO,
0
p-nitroaniline
NH
® Yellow dye
H,N® "NH,

y o 4 .
2 2 uaasmsiauveaen oy Trypsin

@

o @ o @ o o a ¢
Trypsin inhibitors 9¢8U&an391911v090U 93] Trypsin ¥ ¥ InAa T uiTo8a

o 1 a a Y] 4 o Y [} Y] 1 A ~ YA (aaa
ﬂuﬂﬁ%ﬂﬂﬂ’]‘ﬂqﬂlﬂﬂWﬂﬁﬂmcﬂmﬂ 1/]11?71%?(1“15ﬂ?ﬂﬂ1ﬂ1§ﬂﬂﬂaullﬁﬂﬂ 405 nm "l,ﬂ ll‘]_lg]ﬂﬁﬁl'l

g ©
N

N NO,

3 H
BApNA
NH
®_L
NH,

H.N

4
=

At (n 1NN 3)

Trypsin + Trypsin inhibitors

 ©
N ©
o H,N NO,

p-nitroaniline

M 3 UEAAINTRIIUYDY Trypsin inhibitors
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vhansadafiuenld smageufonssumsduduoula] Trypsin 22011301 BApNA
(Dwijendra and Srinivasa, 2006)1@ gUnYAT1Ia2a189 0.05 M Tris-HCI (LaiJ 0.02M CaCl,) pH 7.5
(Buffer) 8911 micro plate 1fina1sfiafiald (Inhibitor solution) aelaudad iz ay iy
tou T3 Trypsin (Trypsin solution) ﬁw"lﬂﬁuﬁqmﬂgﬁ 30 ° C 1w shake plate WU 5 W mﬂﬁ?u
Auansaaduie BApNA (S-2) ﬁﬂﬂﬂuﬁ'qmwgﬁ 30 ° C T shake plate 11 10 W17 ¥ign
"

Avnssumsiiauveueulsidae 30% Acetic acid (Stopping solution) 111 113as1msganau

9

HANANUIATY 405 nm AIVLATOY micro-plate reader IaslidaaIUVIENTANATO VAT

LAY Buffer UTUNGT 70 - 3 (inhibitors saln.) [l

M Trypsin seln, UGS 20 4

Uiy shake plate 7 30 " C WTH 5 U

Fn s-2 1500 150 0

1y shake plate 7 30 ° C W 10 U

Y Stopping saln, UFUAGT 90 W

ar

AANAANAULEIT 405 nm.

o 1 Ao 1y Y a A v o oA Y a o 3 A a
uim“l/l’mulﬂllﬂl,ﬂiEJ‘IJ!,‘I/IfJ‘lJmJ@]’JE)fJN“I/Illullﬂmll’dﬁ’dﬂﬂmmllaﬂ‘W% LEANNINTTY

v v
[

véamsauveasu lasd Trypsin mnensaianiuen'ld
a d Y, d aaa . .
5.3 MYIATIZHHUIE (unit) Sudaeulaal Trypsin Jae 381 BAEE (Atiwetin et al., 2006)
v
TupdUMIAATITHAD LAY Trypsin solution (T-2) aalu Cuvette MuAIBTITAAAN

wAaN (Inhibitor solution) ttag 0.05M Tris-HCI Ay 0.02 CaCl, pH 8.0 (Buffer) waru ldn i

o

i l11n Ty water bath gavgd 30 ° C WK 4 WIT 1AVA1TAZA1Y BAEE (Substrate) Heru 1d1dniu

@ 1

Fasmsganauudsi 253 nm AI81A504 spectrophotometer AAMWURATEMN 5 U I 60

v
o 1 [

v 1
I NAUUAUIUMINUIIM TV Trypsin YOIE15ANA U standard curve ¥4 liiAua1sana

1 A Slwdy
1

ﬁﬂﬂlllﬁﬂﬁ‘lf Ndadiuvesasildaail
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1613 Buffer UTUIRT 500 - 3T finhibitars saln)

Y

Wisl Teypsin sl UF46T 500 W

)

paslidindy

10311 water bath # 30 ° C W 4 W1H

h 4

WY Bubstrate UTFUET 50

Y

paslidnfy uas Tadmenduuadi 253 nm

H v Y
hmganauuasinnmaaaaulasensudunal§aserdugauea standard curve taz
[ o ] o 3 4 . @ Y
drsana (Tls) Aaivilemsdudaueu o Trypsin Aedl

Abs control — Abs sample

Trypsin- inhibitory activity (U) =
Abs control x trypsin (mg)

U 61A3UNAIDEINNAAZNATOV Trypsin inhibitors ABMIWAUIVBIHUOUNIZYANIAZ
nueuzanaihe
awv Y o Y o dy Y = & o
m3ave larhvueunszfin waznuewnzavethe videsdrsersiion Feaauilag
a aa 1 @ [ 1
gATUININ NTVAFIMINBAT ANYINITTIAVDIMUDY LAz nadoU TIs Nana lAvinaaiseo
MINAUINTAADAINITTIANUBUNTZAN

Y

=< aa Yo A Y ~
6.1 ANHIINVITFIAVDNNUBUNTENHNNLAYIAIYDIHTLN Y

6.1.1 inou anuilasininyasng sy wilasdnaszgansudr wilasaena1iies
v o 3 Y ~ a o Y
ulasnailnen ulasdnTne iudu widesludesiniuaguguugi 25 + 2 ° C 1AeIRI801115
= o <3| Y 9 v 8 o 9 v Jdo '
o ywiadludnud nazandnde ldnauiugiunazaly

a

6.12 ionuouilneennly @odediseniisiioy Tavdnmanuldsumnlas
szoznaveILeuIaay TouazSinao oo uiurua luisas ureanuouita 5 3o
uazﬁgﬂmmmmaqm%%wuauclu;;'uﬁ 1 Lﬁyﬂwuauﬁaamwmﬁamummwa%ﬁmﬂuiuﬁ
4 itel¥iAaamuusanivesvewnueunszdfin sveznawewsianueuuazSinams iy

21M1INUUUDU
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6.1.3 onvueuis 2 Tujuil 4 Mmadeunuo M sieuN UdUNANYD Trypsin

inhibitors Nafia ldanuaanyeae 1)

6.2 NAAB1 Trypsin inhibitors ABNMIRAUIVOINUBUNIZ AN
° .. . A o L4 S A a =
6.2.1 U1 Trypsin inhibitors Ranaldnnwaadiy 1 e wwayluemsioy
Y v
(artificial diet) FANTVIRBMUBU NANMTUTU 0, 3, 6, 9 1A 12 trypsin inhibitor units/g (TIU/g)
o A 2w Y o o Y ' a
6.2.2 vidannnnusuaonasuude 2 1a 1 54 dhweneen 3 lundsanarann
[} 1] o QB/’ ] ] ] Y] [ = A
Tag luleinsidlunal 1 51 amiunenvueude 2 ldnded 10 d/nane Tagliormsmeun
~ Y Y ° 2 o v A A v W Y 9
WAy TI NANUITUTUA1 11 6 519782 10 69 Te sl TIs TudFunammsunnanududy
1] o 3 1 ] a a
Wunat s Ju nnfunennueuldadrsvinadurugudnais 4 wudas an 2 wudmas lu
a Y = a A R . ] o
s 1 @i Temsiiew)nd Tag lalidaunauves trypsin inhibitors tAudayamIwAILN
vosrueuludun 6 naaldsuemsniaiunanyea Tis
6.3 1fudoya
6.3.1 52UZAIMUDU
- 1nUNUUOUAINATBUNY TIs (mg/lavae)
- WAIINTUBIAIHUBUIIA1 (TU)
- NUIUMTNGVDINUDU (%)
° o A { o 3w
- uud U asundI LW UARLA (%)
6.3.2 52OLANUA
g’ o [ Y [
- hilnveednud (mg/fa)
[ Y
- 91gANUA (1)
- SIUIUMTANBVDIANUS (%)
o Y] ~ ~ [ I v I o
- S1udnuanlasunndnudidududute (%)
6.3.3 SrozdNRALY
a a v & o
- ANVUANLNATDIA AR Y (%)
- 91 lin119 (Wea / uw)

o g d' 1
- mmumwuauwﬂﬂoaﬂmﬂ% (%)



15

AHaN1INAadN

1. M3IANA trypsin Inhibitors AUAAEIA

v

@ @ o =2 A g Ay o 1 ] y
HAINNTUUNHAGTAITUAINTAUNANNAIGUIUIU 48 h llﬂﬂlﬂqﬁﬁuﬂlﬂ\ilﬂaﬂqﬂ:ﬂu

2 1 A tg <} 1 S o =R A 1 A
a21089 LNV LUaRNILAZIHOIMNEAA WU IAAAIAT 100 g Hauveuaon 41.03 g uay

= A

! A ° S o o 0o q ¥ a vy ¥ .
dauveuilomwda 43.59 g Wnunaadiag 28 g manauaz i fusgnse 19 18 Trypsin
inhibitors a13afa 219 ml 7 1A&99115 pH 3.5 @28 HCI (1514 1) 118 Tryipsin inhibitors
#10mATIA Ton Exchange Chromatography (IEC) tiiohansdiedaiiundeig IEC inadey
a o os/‘ o . aaa Aq ¥ < os/‘ Y
nanssumsduduou lad Trypsin Taelnseniild BApNA iua1sasdu amnsoasionuy

Y 1
a [ o . 7
nnssuMIsudeveueu laal Trypsin aataaslunni 4

16 Vit — 1.0
e
7
CGTI-Il ‘
L -
:

- ]
2 <
B L. = -~
- L] e
: 1
F z =
o ] =
3 rd = =
: oL os 2
é § 0.5 §
Z re g s
= F o
Z 3
2 +, < z
19
[_,

1

-0 — 0.0

Fraction Number

4 1 [y 3 4 1 A @
Ml 4 mmsganauuauazauamnsalumsdudauen lad rypsin vouaaz fraction Nann
v & o = o o ¢ '
Ilﬂ‘mﬂmﬁﬂ@ﬂﬁ\? (m uﬁmmmﬁmwaiumsﬂummu"lcm Trypsin YDA fraction

(A) 1aaImIMIPANAUIAINAINEIIAAY 280 nm
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{ @ 3 o a 1 3 4 . o [l
INNINN 4 ’(,’ﬂﬁ’(,’fﬂﬂi]']ﬂ!,llﬂﬂg‘l']ﬁﬂﬁﬂi]ﬂi53Jﬂ15811lﬂ\1l@1!11°1$u Trypsin 2 ALK U 5en

< o Z @ i a J ] 9 os/‘ L4 . .
1y CGTI way CGTIFIT 14 2 dreene T Amsedivvitemsdudaen Tasd Trypsin (Unit)

A [ [
1% N-benzoyl-L-arginine ethyl esther (BAEE.HCI) (Juasfadu nan ladaaaslunmi 5

4 gl 1 — swd.2 % CGTII - cGTID & Non-Absorb

o
F-
I

e
<«
1

e
-
1

Absorbance at 253 nm
o
N

CGTH

CGTI-II

o
--

T I

0o 5 10

16 20 25 30 35 40 45 50 55 60

Time (sec)

2NN 5 naaannuansalumsdudaeu'lad Trypsin Y99 CGTI- uag CGTI-I nfFsueuii

standard curve (Std.118 Std. 2) Haga@15ana Non-Absorb

v
[

o ' 7 ' o { o 1 J
INMIMUIU NUNTTTNA CGTI-I itag CGTI-II ﬁ‘ﬁ’L!’Jﬂﬂ1iﬂﬂﬂ\1ﬁ%1lw1$ﬂﬂlﬂu1%3~l

trypsin 79 8.21 L% 28.07 U/mg MUEAY (91519 1)

M1319 1 1AAININTTUVRY TIs Nana lAnnNaAd183 (CG; Coccinia grandis integrifolim)

Amount Specific
Volume of Inhibitory inhibitory  Purification Percentage
Sample
(ml) protein activity (U) activity fold yield (%)
(mg) (U/mg)
Crude
219 808.11 2,625.61 3.25 - -
extract
SP
CGTI-I 36 54.42 446.85 8.21 2.53 17.02
CGTI-II 72 52.78 1,481.32 28.07 8.64 56.42

SP: pooled fractions from SP-toyopearl
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sniuhasadia 2 dufte CGTI iaz CTIT Wi TiSansdaeinsed reverse
phase high performance liquid chromatographic (RP-HPLC) (UV detector aju -8020 (TOSOH),
pump HPLC L-7100, column Inertsil 5 um, 4.6 x 250 mm) [RURI0E19V09ATARATHIL RP-
HPLC 909 peak 11111 freeze-Dry 1azaza1oaie 300 LU ¥4 10 mM NH,HCO, il
NATOU Trypsin Inhibitory Activity a8 1% BApNA Fuaisaadu Taoldasasa 5o LLL WU

1INan1zYed RP-HPLC 14 luas il i11d CGTI uaz CGTI-T 13gnT gnazosniniinan

34-36 11N 1A 38-40 UIN MUAIAY AININN 6 LaE 7

_— 53

CGTI-I -

rypsin Inhibitory Activity
-] - omk omh ok
PO R U

<02

Concentration of Acetonitrile (%) (—)

Elution Time (min}

H { o g o a .
MM 6 Msuenans CGTEH Ranaldnnuanadiasdremain reverse phase high performance

liquid chromatographic (RP-HPLC), () waanuangalumsdudaen laf trypsin

Yy 9 .
1uag (---) LAAIANUUNUUUDY acetonitrile



18

CGTI-lI -

ot = o o= o=
w0 =R ®
| I N N I R— |

0.6 -
0.4 -

Trypsin Inhibitory Activity

Concentration of Acetonitrile (%) (—)

Elution Time (min}

MNN T MIunans CGTII Nada ldanmaadiasdiamaiin reverse phase high performance
liquid chromatographic (RP-HPLC), (4 ); uaasnnuannga lumsdudaen ol trypsin,

(--); ANVITUIUUD acetonitrile

a J ] o us/‘ a J . ' a
i]]ﬂﬂ]i’)mi?%ﬂ'ﬁ]'ﬂu’)ﬂﬂ?iEJ‘]JfNﬂi]ﬂﬁill"U’E)\u@uUl“ﬁll Trypsin WY1 CGTI-II UNINTTUV0I TI

=2 Y A a J 2‘ g o 1 = 3 [ A
g IdienmdmszinnimiinTuana Taevi CGTI lasu RP-HPLC 9nn3a dan1ni 8

1.8 - CGTI-II a—55

Acrtonitrile (%)

Trypsin Inhibitory Activity

1 6 1M 16 21 26 31 36 41 46 51

Elution Time {min}

MNN 8 MIuenans CGTI-I Nada ldanwaadiaedramaiin reverse phase high performance
1 9
liquid chromatographic (RP-HPLC) s9UN 2,(®); wanannua s lumsdudaou ol

. Y 9 ..
trypsin, (---); ANUNVUUDY acetonitrile
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< @ 1 iaa o
NUAI8E19EN3NTNINTTHUDI TIs 11101 freeze Dry HAIAZA1BAI0 300 LU 493 0.1 %
Y
Trifluoroacetic acid (TFA) 111 1/ Ams1z¥vnimiin Tuanadao mass spectrometer W31 CGTI-II

nihwiin Tuanaminy 3303.69 (MW 9)

=1

v 9

y :’ o o 3 o { 4
ﬂ]Wﬁ 9 u’lﬂuﬂilllaf;la CGTI-II "1]’]ﬂﬁ']5ﬁﬂﬂlllaﬂ@na\1ﬁ ﬂﬂjﬂ!ﬂ?ﬂ\i mass spectrometer

E4
2. MIana trypsin Inhibitors ‘D'Iﬂllléﬂ%%i%%uﬂ

< A \ < y a . < g
LNﬂﬂNZiZﬂZL‘ﬂ'I&TJa@ﬂE]'E]ﬂ Llflﬂl,f]'lﬁﬁu"llf]Qlﬂﬁﬂqﬂﬂuﬂglﬂﬂﬂ NUN LUAANSIZUUDN

k4
=1

100 g Heuveuden 51 g wazduveiionda 49 g Tunded Idihnsvendauzszaun 13 g
mnana Trypsin inhibitors a15anadiunas 195 ml nIUMsIENAIBMATA jon exchange
chromatography (A13197 2) nuhasafannwEaNs s U TRINTTNYed I oy 2 Aniia Ao
MCTI- 1182 MCTI-2 8niadsamnsansavaeimufionssumsiuiaou'lad clastase §26 1

N9 Ao MCEI-T #90WH 10
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25 MCEI-1 +--- 05
0.4
= 03 _
¥ S
3 =
- 3
= Z
3 0.2
7]
2
<
0.1
0
0 10 20 30 40 50 60 70 80 90 100 110 120
fraction number

MNN 10 MINENANITANANAUAANLTZVUNAILINALIA jon exchange chromatography, (¢ );

o & P . o & P
m3dudaou Tud Trypsin, (A ); m3sdudaon lad Elastase, (---); ANWTUTUYDI NaCl

{ ' { va o 3 J . '
INNIWA 10 WU 2 peaks NliAuautialunsduas ou el Trypsin 5091 MCTI-1 1o

= ~ [ 3 4 ~ [ o
MCTI-2 iag9n 1 peak ‘I/]lLﬁﬂxiﬂ’ﬂiJﬁﬂJﬁﬂ"UENﬂﬁﬂ‘]JfNLE]’LJUl“]ﬁJ Elastase 138131 MCEI-1 ‘Lﬂllﬂ

s Y
an

1S BatudomAiia reverse-phase HPLC nuhmoldanzildluasei MCTI-1,
MCTI-2 1182 MCEI-1 §n%¢00n01nAoaul Frenafiuandaiufie 304, 33.0 uag 38.0 117
AN (mwﬁ 11) wmamﬁﬁugmullmﬂ Trypsin ¥99 MCTI-I 1162 MCTI-2 111U 81 uag
117 U/mg wiemsdudaenlad clastase Y04 MCEIT /1) 147.80 Ulmg (M54 2) 1@

Tu1aNaved MCTI-1, MCTI-2 tiag MCEI-1 1M1 3270, 3335 1182 3169 Da mua1aL
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30.4 min —\

1 40

¥
=

2B buffer
230

38.0

(=]
=

110

50 20.2 min 273 min

min

N

|_-—'_|—'_""{| 1 1 M
0 | )

L
1

10 10 30 40 50 0 10 10 30
Retention time (nin) Retention time (min)

M 11 TasnTaunsuvedansaia MCTI-1, MCTI-2 8¢ MCEI-191008a1e 553 UANR1Y Reverse-phase HPLC

40

50

140

o
=

2B buffer
230

(=]
=

110

33.0 min

TN

)

10 10 30

Retention time (nin)

40

50

140

o
-
2o B buffer
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=

110



y a . . . . . . . ! v/ d J . 3
A9 2 LAAININTTUUD trypsin inhibitors LL01% elastase inhibitors Nanaldnnmaauzszaun (Thai bitter gourd)

Total 1A (U) IA (U/mg protein) specific activity Inhibitory Yield (%)
Powder Volume Protein
Protein
(2 (ml) (mg/ml) Trypsin Elastase  Trypsin Elastase Trypsin Elastase Trypsin  Elastase
(mg)
13
Tris- HCI 240 2419.00 10.08 55569.00  38875.00 22.97 16.07 23.00 16.00 100.00 100
Heat 100 °C,
- 195 2811.00 14.42 51877.00  26885.00 18.45 9.56 18.00 10.00 93.00 69
10 min
pH 3.5 HCI - 195 1825.00 9.36 38915.00  22023.00 21.32 12.07 21.00 12.00 70.00 57
IEC
MCTI-I - 59 79.00 1.34 6399.00 - 81.00 - 12.00 -
MCTI-2 - 91 130.00 1.43 15197.00 - 117.00 - 27.00 -
MCEI-1 40 62 1.55 - 9164.00 - 147.80 148 - 24
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NIMINATUYTLANTAINUDS Trypsin Inhibitors ADMIWAMUIVOIMUDUIIZANOHY

Y
@

E4
uaznueUnIZRANTIU nansnaapInil

1 a a < Y 1 a a @
15199 3 OnFnaves proteinase inhibitors iﬂﬂLﬂJaﬂ1]%5%%‘L!ﬂ@]ﬂﬂﬁLil’iEUULG]‘]JTﬁlLLE]%‘WG’JJL!Wﬂﬁ"llﬂ\i‘ﬂuﬂulmgﬁuﬂéhﬂ

Parameters Control 3 TIU/g 6 TIU/g 9 TIU/g 12 TIU/g
Larval weight (mg/larvae)

6DAT 5.3+0.19 4.4+0.15 3.540.17 2.8+0.14 3.840.19
8DAT 28.1+2.15 26.5+1.52 18.5+1.28 18.6+3.15 21.3+£2.15
10DAT 37.343.15 34.942.45 31.443.45 | 23.4+43.18 | 21.4+3.17
Larval period (days) 18.0+0.65 18.0+0.87 17.0+0.54 17.0+1.19 17.0+£0.60
Larval mortality (%) 0.0 0.0 40.0 10.0 10.0
Pupal weight (mg/pupa) 309.4+1.19 | 303.6+2.15 | 270.3+1.25 | 244.3+0.98 | 240.7+2.06
Pupal period (days) 15.0+0.65 14.0+0.87 16.0+0.70 15.0+0.80 14.0+0.72
Pupal mortality (%) 1.0 0.0 22.0 26.0 2.0
Malformed adults (%) 0.0 0.0 1.8 0.0 0.0
Fertility (eggs/female) 365.0+3.50 | 315.0+4.12 | 176.0+2.18 | 118.0+3.78 | 126.0+1.50
Fecundity (hatching %) 88.71 61.94 26.77 1.00 3.58

TIU= trypsin inhibitor unit, DAT= days after treatment

1 @ @ <] Y o g’ o
W']_l'ﬂﬂ']ﬁ“lﬁgl}ﬁ'll TIs NATANANAANL TZIUN mﬁlﬁ}umuﬂwuaumgﬁmﬁmaﬂm

E4

1 < Yo Yo Y o P = < =
@ﬂ1\1lﬂullﬂ‘lfﬂ ﬂ’]ﬁhlﬂﬁ']_lﬁ1§5$ﬂl| 6 TIU/g ﬂqiﬂuﬂuﬂuﬁqﬂﬂq 40 % @13 TIs NNNAANSTZUUN

Y 9 2 o9y o v Y o o A Yo Y 9
mm!fummqwuwﬂﬁmwuﬂmmﬂmmaﬂmmumﬂu mwuau"lmumimmmmu 12
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TIU/g shlvimiindnt

152378 33 % AIUMIAGVDIANLA

v
v

HUNU

y v
1ANWVNUVY 6

24

TIU/g wag 9 TIU/g M IHanUAMY 22.0% 1ag 26.0% MNE1dD a5 TIs ANMTUTY 6, 9 1Ay

12 TIU/g s 1¥ims e livesiidoanad 51.78 %, 67.67%, 1az 65.48 % muday galilniniu

o lvimsilnesnainlvanaied1aun fie 69.82 %, 98.87 %, 1AL 95.96 %MNSIHU

1 a a 3 o 1 a a o
5139 4 onFnaves proteinase inhibitors mﬂlilﬁﬂ@nﬁﬂ@’f]ﬂﬁ!ﬁliﬂlumuTWLLQ$W¢MH1ﬂ1§ﬂIﬂQWH@Mﬂ5$ﬁ

Parameters Control 3 TIU/g 6 TIU/g 9 TIU/g 12 TIU/g
Larval weight (mg/larvae)

6DAT 9.342.05 9.0+0.52 7.5+1.17 7.840.54 6.4+0.49
8DAT 59.1+1.15 58.5+3.52 51.5+4.28 51.6+1.15 50.3+3.15
10DAT 139.3+18.15 | 132.9+12.05 | 130.4+21.45 | 113.4+23.18 | 95.4+13.15
Larval period (days) 17.0+0.75 18.0+£0.95 18.0+1.04 18.0+£1.95 18.0+0.50
Larval mortality (%) 0.0 8.0+0.45 11.0+1.25 11.0+0.85 15.0+0.92
Pupal weight (mg/pupa) 295.4+43.0 | 285.6+40.15 | 256.348.25| 220.3+11.98 | 220.7+21.16
Pupal period (days) 16.0+0.55 17.0+1.87 18.0+1.70 18.0+0.80 18.0+0.82
Pupal mortality (%) 5.20 11.20 23.0 26.0 32.0
Malformed adults (%) 0.0 0.0 5.0 11.0 16.0
Fertility (eggs/female) 810.0+13.65 | 756.0+41.22 | 325.0+52.02 | 310.0+23.08 | 298.0+£23.50
Fecundity (hatching %) 85.51 70.19 110.70 82.40 93.50

TIU= trypsin inhibitor unit, DAT= days after treatment
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o =2 o o o

1 @ . . < o o
WUNASANA Trypsin Inhibitors (TIs) M1nwaadas shldihminnueunsgfinTuiu

N
=y

6 ez 8 ¥aams lasuans luuanaraiuunin ualudun 10 ndams lasuas Mminnueu

@

anasediurinldda Tasmmiznanududu 9 TIU/g uaz 12 TIU/L 1minrueuanad 18.59 %

o w 3 o 4
uag 31.51 % a9y viuoun1g 11.0 % iuae 15.0 % @13 Tls %']ﬂluaﬂgnﬁ\‘iﬂj']ul%jueﬁjuqqéﬁu

v 9

o Y o o g 9 oo o v @ k4 A Yo
mliihminvesanudaaasmudiay iminanuaanaslszinm 25 % Werueu lasuds
Y 9 [ 913 = d? Y 9 [}
AU 9 TIU/g uaz 12 TIU/g MIABYIANUATUTININYUAINANWANTUYDIAT DY
2
5EUIN 11-32 % 13 TIs ANududu 6,9 uaz 12 TIU/g i ldmsneldvesiidoanasediann
A0 59.88 %, 61.73 %, wag 63.21 % aud vy daumsilnoensin luiunuiiinegszning

70.19 % 94 110.70 %

Y

A dy 1o 3 o o = a ~ 4
msnAdezanso@med lsnunn lddusuiludealF Tdsdullsnanmmnzay o
. . ' o ° ] ' A o ~
N3ZUIUMS protein metabolism gnsunIuluzicTonueui Iiunasliansoliwmuinisi

a ] a ] o . . W <
Undld demansznudalsunm naznunmuedly mMs1é50 Trypsin Inhibitors NanavINLAR

Aa

dy I o =X o 1 Y a @ d' a o ] ]
uzsziunuazwandiaaludevueun dwaliinaiannmsiialnd vazaadiuouluul
aaeaIuMIilneennly &4 Telang uazaniy (2001) AnEInuNMIazanTysanluagiede

v 1
v q a an . . ] '
ﬂu@uuulﬂuﬂﬂﬂﬂﬂﬁﬂ@ﬂﬁg‘].l')ufnﬁ vitellogenesis (ﬂizujumiﬁnglﬂlum) @fﬂ\iﬂﬁ\i 1NNIT

9 1

FIBNUVDI Atiwetin LAZAYL (2006) NUMIAUNLIN trypsin inhibitor NAHAANAAVDI wax
gourd (Benincasa hispida) ) §1J (form) alasundaslain’ld (cis-trans isomers) F9019a9Ha

' ” A ' P’ " o y A a 9 x4 A
ﬂi$°VI‘]JG]’E]LL3Ja\1ﬁ€51§_W‘Mmﬁ$%uﬂ LWIﬂG]NﬂuUlﬂ L'LlEN‘DWﬂLl,llﬁ\‘]iJﬂﬁﬁﬁNLﬂullclﬁJ"UuiJHW@

=

v 9 A o Ay yo <3| o a A Yo o
AU TONIDNY Tls Vlulﬂﬁ‘]_l GNUJum:immammuwwuau"lmuumm
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ajUmamanasewazdaravenuz aidalueinna

@ <3 Y 3 o ' 3 a
NTaNANI T1 mﬂmaﬂuziﬁuﬂuazmaﬂmﬁq W‘]J'NWA"H“VN 2 BUAATIVTDUNU T

Y
W

vifuou lmilunguued serine Tnoansafamaadias wu Tis og 2 A Sonilu CGTI-I
Hag CGTI-I Fannyremsdudananssuen lad Trypsin Ao 8.21 wag 28.07 U/mg MudI91
9 v
CGTI-I fimiin Tuanamify 3303.69 Da dauRUBIAANLIZIUN HIUMIHENAIBMATIA
Y

ion exchange chromatography WuNMIAfANNNAANLIZIUATININTTUVRA TI g 2 AN US
Femilu MCTI-I uag MCTI2 Snnadaaninsonsivaounuionssumsdudaon Tl elastase
Y ° A A, Y A '
A8 1 AL UN Ao MCEI-I mam'lﬂm’maammﬂimaqammmuﬂ mass spectrometry WU
MCTI-1, MCTI-2 ttag MCEI-1 v Tutana sinuy 3270, 3335 tag 3169 Da MU AL wazll

v
[} v v Aa 4 . (-
Wu’)ﬂﬂ?ﬁﬂ‘ﬂﬂﬂﬂ‘ﬂﬂiﬁlllﬂuvl“ﬁll Trypsin N1y

o o < Y g o I o o
13T NA trypsin inhibitors inﬂmaﬂma‘z%uﬂuazmaﬂmﬁd Lﬁﬂu’uﬂmﬂﬁ@ﬂﬂﬂuuaﬂ
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M31A38N resin column &5V Ton exchange chromatography
1.1 93eue Al dMTUAN resin (CM 52, SP-Toyopearl) taz1l5uauaa
0.1 N NaOH (Sodium Hydroxide, MW. 40)
0.1 N HCI (Hydro Chloric, MW. 36.46 (12 mol/L)
10 mM CH,COONa pH 3.5 (Sodium acetate Anhydrous, MW.82.03)
5 mM Tris- HCI pH 8 (Tris) MW.121.14

12 a1safidealdluduneumsuen Tis 470 IEC
w3ou o5 A A28 10 mM CH,COONa 1/51 pH 3.5
3o irles B #9810 mM CH,COONa 151 pH 3.5 @i 1 N NaCl
FuneuMsuen TIs dremaiia IEC
19303 resin column #1351 Tnan a1sazatsiiadaldainmiadias
1. 814 resin 870 0.1 M NaOH nazdumudaoinnauiannuiiunsadonszaaaa
(WA MTud1eda0 0.1 N HCI Suagnninduiannuiiuadaonszamaaiia (nin)
Usveugadie 10 mM CH,COONa
2. 19 resin 8914 column (2 mm x 21 mm; Tosoh, Tokyo, Japan) mmfuiwaﬂmiazmﬂm
1uColumn ﬁ”mm?m Ton Exchange Chromatography (ECONO PUMP)
3. 19383 buffer A (10 mM CH,COONa) 1a2 buffer B (1 N NaCl lua13503a1910 mM

CH,COONa) 101N e15aza1899n910 column

)

ginsaii ¥ luduneumsadaais Tis aomaiia IEC
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d‘ @ 1 o J A Y QBJI [ d A a
M319n 1 dadiuvestimesaonanlslumsasiuns@oumaila Ion exchange

chromatography
Time (min) %A %B Flow (ml/min)
0 100 0 3
200 0 100 3
220 0 100 3

2. M338) Buffer M1%Sumaiin RP-HPLC
1an Tls ‘]J?’q 1’]#&31} ’JfJLﬂ%é'f]\i reverse phase high performance liquid chromatographic (RP-
HPLC) (UV detactor 1 U -8020 (TOSOH), pump HPLC L-7100, column Inertsil 5 um, 4.6 x 250
mm) Aaa3Tuliuas 2 mi Taelda1sazans Acetonitrile iurivies

4

Y o ! o J o J { a =
M319h 2 uaasdadiuvesmsasomivinles A uaz Tvles B 1l lumsuen Tis uSgniae

RP-HPLC
Solution H,0, (ml) AN. (ml) TFA (ml) Volumn
Buffer (CH,CN) (CF,COOH)
A buffer (1% AN.) 990 10 1 1 litter
B buffer (99% AN.) 10 990 1 1 litter

TagdamueennuE1v0In1snaeun (Chart speed) 5 mm/min., Wave Range 230 nm, Range 1.28

3 o ] o A
C‘I?\Hﬂﬂﬂﬁﬂﬂ1\1m@\1ﬁ']5ﬁﬂﬂﬁw1u RP-HPLC n¢) peak
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mamssnasailumsana TIs NNvEaaNy
M35AToN Tris-HCI Y5105 100 ml of 5 mM
1. 9300 Tris-HCI 1000 ml Tag#a Tris 11 0.6 g azaoluhnduliulsines 1918
1000 ml
2. 151 pH & #18 HCI (Stirrer hlﬂsgllilfl) 18 Tris-HCI ‘ﬁ pH 8 avanelu pellet ﬁ de-fat 1487

10 g @0 Tris-HCI 100 ml

1. mawssnmsmBlumsimizridSinallsau

d' o 1 P a 4 Yy 9 = as
M3199 3 uaasdadivarsimsonlumsinszvanududuveldsaulagdinmsves Lowry

Na,CO, 0.1 N NaOH SDS 0.5% 38N
Reagent A
20¢g 1000 ml S5g 1000 ml
CuSO,5H,0 1%Sodium Potassium tartrate 1938
Reagent B
05¢g 1000 ml 1000 ml
Reagent A : Reagent B e
Reagent C
50 : 1 20 ml
Folin : Distilled water A58
Reagent D
1 : 1 2 ml
BSA(1mg) : Distilled water N3

Protein Std.

1 : 1 0.5 ml




M15190 4 AIN5GANAUIEIVBA Protein Std. N3A TR INAIWE1IAGY 660 nm
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Protein Std.(Llg/ml) a1 OD AN UEIAGH 660 nm

0 0.0919
100 0.2819
200 0.4016
300 0.5789
400 0.7252
500 0.7941
600 0.8691

2.3 nsnlinasguildanmsinszvifSnadilsau

Std.

15 y = 0.0013x + 0.1404
R?=0.9768

0.8 1
=06
204 1
[=]
o
0.2 1
¢
0 |
0 100 200 300 400 500 600
ug/ml Protein

4 { a Jd a
M 1 udasgasnsmasgiui ldnnmsimsizdilsunaTlsau

2. maessumsmilumsinser
2.1 msgnansminaaevilfnse BApNA
1. 1303 Buffer (B) @36 0.05 M Tris Miifin 0.02 M CaCl, ( U1 pH 7.5 §28 HCI)
2. 93on 1 mM HCI fitay (pH 3)
L. 3. 1A381 Trypsin soln. (T) 1A8aza18 Trypsin 14 1mM HCI pH 3 (20 mg/ml)

2. 4. 19383 Substrate (S)
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(S-1) 19583 BApNA aza18@38 DMSO (43.5 mg/ml)
(8-2) 19 (S-1) azaneae (B) 100 111 (0.435 mg/ml)
3. 5. 19383 30% Acetic acid (A) tiovgananssumsduiuou e Trypsin

v
v

TUADUMIIATIZH
hmsadanuendemaiin IEC uaazrana a1z nmnanssumsdudaen lad

Trypsin A20U§7301 BAPNA 1@ (B) 60 1 Maw (a15 TIs Nana 19) 10 w tazidy (T) 20 w lu

a

micro plate 1111 1iufigangil 30 ° € Tu shake plate UM 5 WA MINTUAY (S-2) 150 i 1i1law

LY

=1

figaungil 30 ° C T shake plate 11 10 W17 ngananssumsdudauenlanidae 30% Acetic acid

a U

11111 9A1 Absorbance i 405 nm A28 micro-plate reader

2.2 mssnansninaaevil{nse1 BAEE

M3 memsfudaey s Trypsin #201/1301 BAEE Stumoums

wionans dade il

1. 1930u Buffer (B) @28 0.05 M Tris (1A 0.02M CaCL,) 1/51 pH 8 410 HCI

2. 19581 Trypsin soln. (T)
(T-1) 19 Trypsin 82@18438 0.001 M HCI (0.4208 mg/ml)
(T-2) ¥ensazans Trypsin (T-1) ¥1azaea2e (B) 20 191

3. 1@38% Substrate (S) 19/ 0.01 M BAEE.HCI azangdne (B) 1l 3.43 mg o3
BAEE.HCI + 1 ml 494 (B)

v
g aaa

wmaumsmaeuﬂgnsm BAEE

2 o

19138) standard curve IagiAy (B) 500 LU ag 1@ (T) 500 L1 i I undiigaingi 30 ° C

LY

A v 1
WU 4 UM MINTUIAY (S) 50 L1 IAA1 Absorbance ﬁmmscﬂﬂﬂﬁu 253 nm A18IAT B4

spectrophotometer A4A1N3IAAUYNTE 60 TN MNTUNATDUNUINITUTI Trypsin VI3

[

v P '
ananiinanssumsduda (1) Ao @13 Tis fana 14 Tagi@u (B) 450 LU 6y (T) 500 LI Laziay

a

(a3 Tls hafald) 50 L ﬁﬂﬂﬁuﬁqmw@‘n 30° C WU 4 117 i (S) 50 LU Fas
Absorbance ﬁ 253 nm ﬁ’amﬂ?m spectrophotometer gﬁﬁimilﬁﬂﬂﬁﬁ?m 30 2110
fMed1am M TIU ae1{d3e1 BAEE
1. 1803 Ta Abs 253 nm,
- AURAEVD Abs stand. 0.24345

- ANAEUDI Abs sample



2. ¥WIAUNAYUDY TI @0 1 unit

(Abs stand - Abs sample)

Tael¥gas 1 Unit =
Abs stand

Y
A1 1 Unit X YSuasaisnaviua

1 Unit 494 Tls = — T
1J5395v09 TI 1%

11 mg U9 TIs = SIEFVRLY! Trypsin X unit
3. ﬁaasiwmsﬁmamm Unit U803 TIs
i1 Abs Y89 CGTI-I 79 0.1397 - 0.0389 = 0.1008

0.24345-0.10080

Taoldgas 1 Unit =
0.24345

= 0.58595

0.58595 X 38 ml

11 Unit 494 TIs

0.05 ml

= 445.322 unit

M1 mg Y04 Tls = 0.01052 mg X 445.322 unit
= 4.6845 mg
4. A08MIRTUINT Unit U9 TIs

f1 Abs Y99 CGTI-II A9 0.0113 - 0.034 = 0.0089

0.24345-0.0089

Taoldgas 1 Unit =
0.24345

0.963442

0.96344 X 72 ml

11 Unit 493 TIs
0.05 ml

1387.36 unit

H1mg YON Tls = 0.01052 mg X 1387.36 unit

14.595 mg
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] . g a <A a o/ QBJI 4 . ] I .
1N Trypsin Inhibitors UTENSD Answnanssumsdudauen o] Trypsin Hvivetlu Unit

H x 9
dueuud 11 freeze dry o 1 Minadeumsdudsmsniyau Tavesnuoudag e
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nupUNIZRANVBINTIAIMMINEAT Usznoudie

8.
9.

. Agar power

. Mung bean

. Dried brewer yeast
. Casein

. Ascorbic acid

. Sorbic acid

. Methyl hydroxyl benzoate

Choline chloride

Formadehyde

10. Vitamin stock

11. Distilled water

12. Streptomycin

Y
wnemig: Ihdmiudniu 800 va.

v
v

3 o oA IS o
2.1 UHNAADUVYI 195 g HJL!L’JEH 24 “U’JT?N 1)

12 g.
195 g.
15g.
45 ¢g.
45 ¢g.
1.875 g.
375 g.
0.75 ml.
3 ml.

15 ml
1125 ml.

0.15 mlL

Y

AL

o

AU
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E4
Ua3gasunnnersnend I umes

JuneumMsni oy osiisuienage iU uoUNTZ AN

Y =
wualiazidea

g & . o
2.2 azad agar 15 g TW1IAAY 800 ml 228 microwave Ul 5 Wi

v v U
2.3 fog o Avdunaniaemudaduniuaasluaisazany agar uaziulidhiu

drensosiumery

v F
2.4 monssunnauiuaudlraslumanaraannunlszana 1 10

4 Y 4
2.5 daia B3idu i l@eanueunszin

3 1
Juapumsnson Tis TuornsfisuiNonaaeuiuruoUnsZHAN

A15ARIUMSIEN TIs A2emaa [EC 11111AUMS desalting A81AT04 Ultra filtration

membrane HA1IMNT freeze dry 1¢ens cGTIUSina 0.1421 g



[

M319h 5 wseuansivenadouiuueUnsE AN Nszauanududu 0,3, 6,9 uag 12 TIU/

Concentration(TIU/g) IN3ENOINIS wand31as TIU B9 TI (g)

1531035 (ml)

0 100 0 0

3 100 300 0.0119
6 100 600 0.0239
9 100 900 0.0358
12 100 1,200 0.0478

3 500 3,000 0.1194
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UN1E1TIMY

E4
Y o o a
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v 4 @ a Aa a aa J ' a a @
luiateiios “wavesasananslsu dusimesnnisaeminTya latagiauInives

o [}
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v
[ o

A 1] A a [ o Aw =y
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a a a o QBJI o = A A A 2
937350 UANAY Az Wi eAnAu. 2010. Msdudueu ladllsfeannie : nalnhinely
[ o a 4 a [
Tumsilosduduesnnuuas. NsansImeenaasuazmalulas yMINedeNIaITAY 29

(2): 88-99.

HaNUIVY

v
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