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Executive summary
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Problem and Rationale

Non-communicable disease (e.g. CVD, Hypertension, cancer) is one of the
most concerning health problems in many countries around the world including
Thailand. It is well documented that types of food consumed and the eating pattern
are largely contributed to its cause. Recently, there is an idea of using food in
prevention and perhaps control these diseases. The word ‘Functional Foods’ therefore,
was introduced. It means “the foods that provide a health benefit beyond the
traditional nutrients it contains”. Thai food is not only well-known for the delicacy but
also known to have physiologically health benefits due to its ingredients; local
vegetables, herbs and spices. These ingredients are usually used in a mixed-form
called “‘Curry Paste’. However, there is still a lacking of scientific evidence supporting
the health benefits of Thai foods or Thai food products as commonly consumed. Thus,
to reassure and convince the consumer for health benefits of Thai food, there is a need
for the research to determine whether there is any functional property in these
products. In 2006, the research team conducted the study on functional properties of
Thai curry pastes and their coconut curry dishes. It was found that some Thai curry
pastes showed high potency in a particular functional property against diet-related
chronic diseases. Therefore, the reviewer and collaborating company (Nittaya Curry
Paste Co. Ltd.) wish to extend the scope of the study to another type of commonly
consumed Thai, non-coconut curry paste and their ready-to-cook products (curry soup
without meats and vegetables). The information about health benefits of these Thai
food products would be beneficial for opening the new market for Thai food business
and industry.

Objectives:

To determine the functional properties of 4 Thai curry pastes and their ready-
to-cook non-coconut soup together with ready-to-cook Tom Yum soup by using in
vitro model.

Methodology (in Brief):

Four commonly consumed Thai curry paste selected by the manufacturer for
this research are Gaeng Pah, Gaeng Liang, Gaeng Som and Gaeng Leung curry paste.
Each curry paste was prepared three times using different batch of raw materials. A
portion of each curry paste was taken for preparing ready-to-cook curry soup while
the rest was kept at -20 °C until extracting for the analysis. Six functional properties
of interest were determined using in vitro techniques as follows
1. Anti-thrombosis activity: A Thrombin Time (TT) assay which is a measurement

of the time elapsing until the fibrin is formed by using Coagulometer, a device
specially design for this purpose.

2. Fibrinolytic activity: Using Fibrin Plate technique to observe if food sample can
break the fibrin gel formed in the Petri-dish by measuring the diameter of clear
zone formation.

3. Antioxidant activity: Determining radical scavenging activity of food sample by
use of stable free radical, o,,a- diphenyl -p- picryhydrazyl (DPPH). This method is
widely acceptable for the anti-oxidant screening test.

4. Anti-hypertension: Angiotensin | converting enzyme (ACE) is the enzyme that
plays the major role in the renin-angiotensin system which regulates blood



pressure. Therefore, the anti-hypertension property of food samples can be
determined by the ACE inhibitory activity.

5. Anti-ageing activity: Tyrosinase plays the major in melanogenesis by converting
tyrosine to DOPA Quinone. The tyrosinase inhibitory activity of food samples is
therefore a good indicator for predicting the anti-ageing property.

6. Apoptosis induction in Leukemia cell line: After incubation Leukemia cells with a
medium containing test solution, apoptotic cells will be labeled with protein
Annexin V attached with fluorescent dye. The percentage of apoptotic cells
occurred can be measured by using Dual Parameter Flow Cytometry (FACS).

Expected outputs

Provide useful information on functional properties of selected Thai curry
pastes and their non-coconut curry dishes for manufacturer and general consumers.
The information gained from this study could be used for selecting Thai curry
pastes/dishes with high potential for further in depth study.

Results

The functional properties of Thai curry pastes extracts as well as the changing
of their properties after cooking was observed. In summary, the buffer extract from
Gaeng Liang curry paste showed distinctive potential in both anti-thrombosis and
fibrinolytic property. The ethanol extract of all four curry pastes had great antioxidant
activity. Both water and ethanol extract of Gaeng Som and Gaeng Leung curry pastes
completely inhibited the ACE enzyme activity regarding to the anti-hypertension
property. For anti-ageing property, the ethanol extract from Gaeng Leung curry paste
also showed better Tyrosinase inhibitory activity than the other three curry pastes.
The study of ready-to-cook curry soup showed the lost of potency in some functional
properties. For example, in contrast to its curry paste, Gaeng Liang had neither anti-
thrombosis nor fibrinolytic property. Some properties could remain the same potential
whereas some showed greater potency in functional property after undergone the
cooking process. The antioxidant property of curry soups was almost as potent as that
of the extracts. For anti-hypertension property, the great potential of Gaeng Liang in
the inhibition of ACE activity still remained the same. On the contrary, for anti-
ageing property, Gaeng Pah curry soup showed almost twice as much of the
Tyrosinase inhibitory activity compared to its extract. Tom Yum soup showed the
highest Tyrosinase inhibitory activity. For Apoptosis Induction, which tested only
curries, it was found that Gaeng Liang showed the greatest potent compared to the
other curry soup. Besides, Gaeng Liang also showed the minimal necrosis rate among
the group.

Short Description of the Project Relevance to Industry and Expected Return

Since the food samples used in this project were prepared from the collaborating
company, Nittaya Curry Paste Co. Ltd., the information obtained will be directly
beneficial to the food manufacturer for future development of any food products base
on this finding. Functional properties found in the food products can be used to
promote the health benefits of the food products in the extent of the research condition
and under the agreement between the manufacturer, TRF and the researcher. In



addition, the finding from this study will also serve as a preliminary data which
guiding us to the further in-depth research on the health benefit of Thai food.

Intellectual Property Rights Arrangement : owner and sharing of benefits

Key Words : Curry pastes, non-coconut curry soup, Anti-thrombosis, Fibrinolytic
activity, Antioxidant, Anti-hypertension, Anti-ageing, and Apoptosis induction.
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Abstract

Functional properties of selected Thai non-coconut curry pastes
and their ready-to-cook products

‘Curry Paste’ is the unique way of Thai cooking. The combination of fresh herbs
and spices not only provide aroma and flavour but also health benefits against some diet-
related chronic diseases. However, this claim has never been proved scientifically.
Therefore, this study aimed to determine the functional properties of water and/or ethanol
extracts of 4 Thai curry pastes namely Gaeng Pah, Gaeng Liang, Gaeng Som and Gaeng
Leung and their ready-to-cook non-coconut curry soup together with Tom Yum soup by
using in vitro model. The water or ethanol extract of these curry pastes and soups were
tested for 6 functional properties. They were Anti-thrombosis, Fibrinolytic activity,
Antioxidant, Anti-hypertension, Anti-ageing and Apoptosis induction. It was found that
Thai curry pastes and their products showed various functional properties. The buffer
extract from Gaeng Liang curry paste showed distinctive activity in both anti-thrombosis
and fibrinolytic property. The ethanol extract of all four curry pastes had great antioxidant
activity. Both water and ethanol extract of Gaeng Som and Gaeng Leung curry pastes
completely inhibited the ACE enzyme activity regarding to the anti-hypertension
property. For anti-ageing property, the ethanol extract from Gaeng Leung curry paste
showed the highest activity in Tyrosinase inhibitory activity. The study of ready-to-cook
curry soup showed the lost of potency of some functional properties. For example, in
contrast to its curry paste, Gaeng Liang had neither anti-thrombosis nor fibrinolytic
property. Some properties remained the same potential whereas some showed greater
potency in functional property after undergone the cooking process. The antioxidant
property of curry soups was almost as potent as that of the extracts. For anti-hypertension
property, the great potential of Gaeng Liang in the inhibition of ACE activity still
remained the same. On the contrary, for anti-ageing property, Gaeng Pah curry soup
showed almost twice as much of the Tyrosinase inhibitory activity compared to its curry
paste extract. Tom Yum soup had the highest Tyrosinase inhibitory activity. For Apoptosis
Induction, which tested in curry soup only, it was found that Gaeng Liang had the
greatest potent compared to the other curry soups. Besides, Gaeng Liang also showed the
minimal necrosis rate among the group.

Key Words : Curry pastes, non-coconut curry soup, Anti-thrombosis, Fibrinolytic
activity, Antioxidant, Anti-hypertension, Anti-ageing, and Apoptosis induction.
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Mechanism of the Renin-Angiotensin System
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FITC Integral

Pl and Annexin V-labeled
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from the bottom row to the top row.
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Sunendumisazasi 5000 rom Hunan 5w
Aa Ethyl acetate (f’f?uuu) 2000 2000
semeauntalug1hdon 100 °C
azanedaoninau 3000 3000

Fammsganaunaai 228 uTuwas

Inhibitor = @13aza18 Captoprill UM

o 3 3 o L4 LY Y
o Sunumsdudimshnuveseoulad Tasldgasaeae lui

% MIFEVETINITNINU = (Rx Control — Bl Control) — (Rx Sample — Bl Sample) x 100

Y '
* Control Ao 1AAU

(Rx Control — BI Control)

Positive Control fia @151 1% lumsaannudulatia Captopril i9uU 1 uM
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3.3.5) pMaNliArzasnIN¥I1 (Anti-ageing)

@ Y IS A

v Y o
msAnIguauliaszaon NI Il wonldnszurumsiinertosnumsadiadad

E4
vAay o

. o ' 4 o .
(I\/IelanogeneSIS) c‘fiqLﬂuﬂa"lﬂmuwﬁwmmmmw Iﬂﬂ@lii%ﬁﬂuﬁiiﬁﬂﬂm‘ﬁﬁﬁﬁﬂmﬁmﬂﬂ e

q

Lo

o J . A . - a d A dy
mM3nrauveaon lal Tyrosinase 1138 Tyrosinase Inhibitory assay Tuannzdnaeu lydwsiiadl
£ i

~ < & ~Na o o @ a
mmsmﬂaau L-DOPA Glﬁ’ﬂmmﬂu Dopachrome Gd]ﬁllﬁuWﬂflﬂﬁ1 UAZTINITDINNTINAVDY

4
a o 2 Jd a ay Y

nannuwiaiildlas  Spectrophotometry finnwemnau 475 wluwas (31 3.3.4) U5
Aa o s A A o Y] o [ o 4 =® ﬂld' =
HANUNNNATANVFUIUT IaeasanuaNuawse lumsiianuve ey la v lgneanu
Y
ANNANNTaVRITIanaR108190 T lumsdudimathnuveseulwild  Tasieusunainnig

Y v
Unansonguaruguaihnay)

Inhibitor

Tyrosinase
L-DOPA Dopachrome

(OD 475 nm)

A aaa o 4 .
E‘II‘VI 3.3.4 ﬂgﬂﬁEﬂﬂﬁ‘ﬂﬂﬁ@ﬂﬂ?i‘ﬂ%‘ﬂuﬂlﬂﬂmuhl%ll Tyrosinase

Funeumsmaaen

o aou'lel Tyrosinase 100 mide/ua. 1Usuas 0.3 va. uazensanAdI081991¥13 0.3 Ua. Hay
lunaoanaasuelIny

o hihivd 37 °ciflunan 10 wd

o wdmiuindy 0.15 % L-DOPA 151193 0.3 ua. Tasiluanzidy (Gl,umﬂfiym%a)

o hhivd 37°c iflunan 20 wd

° "’JjﬂﬁmﬁﬂﬂﬂﬁuumﬁMSnm ﬁj’wmém UV-visible spectrophotometer

o o o 0 J Y v 1 e
e dunamsdudimsiavveuen sl Tasldgasasaelii

%inhibition = OD,,, control - OD,,. sample x 100
0D, control
* Control fin 1hnau

Positive Control fio Sodium Benzoate Fuiluansiudeiu/yadudu 5 mv
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wAa H o a d . .
3.3.6) @m@mUﬂmimﬁmuﬂﬁ'mﬂmsﬂmmmwaamﬁaaﬁmﬁemn (Apoptosis Induction)
= wa A o aqya s 3 & A o Y &
miﬁﬂymmﬁummsmumuﬂwmﬂmimammwaamgmmmamn m"lﬂiﬂﬂmimmam
¢ & & 4 ¢
raauzisala@eav1 Jurkat cells clone E6-1 (catalog No. TIB-152, ATCC) A8 1MT A EAS
a dy I Y] 1 = = @ J 1
ﬂﬂmlagﬂwﬂiLaEJ\?LG]faa‘V]NﬁﬂJﬁWiﬁﬂﬂ@’Jﬁ]ﬂNmWﬁlﬂifJ“]JL‘I/]EJ‘]JﬁJGlﬁﬂﬁGHEJ"UENL%aaii‘.ﬁW’JN’fJWﬂi 2
=\ 1 e A =5 ] J <3 a
Huy Tﬂﬂmﬂqummu (Positive Control) ﬁﬂﬁ”lﬁ Etoposide 10 ug/ml) muqmﬁiuﬂ1im1gmaau$LSQGﬁu@

F4

a A A . . o A, . o
1 msfemuaaning Apoptosis %38 Necrosis M111a835 Annexin V staining Assay itag Dual
4 ' P A s ,
parameter flow cytometry (FACS) tilautiaugnilsemnnsaanizin uazisaanaedie Apoptosis
%350 Necrosis
YUROUMINATOU
= P 4 v )
®  MIINIZABUFAR AIPDINT RPMI 1640 $31/52n0uA8 10% fetal bovine serum, 2 mM L-

glutamine 1182 1% penicillin-streptomycin Tuanizdu 1 5% CO, m qmwgﬁ 37°C Tumwyue

=1

dy 4 2 PPN a < Yo [
IAYAUFA[UUIA 25 BU. waam%iiymﬂﬁmmwm"lmumﬁ subculture NN 2-3 71U
J A @ | 5 J tiy da/ a
® qayan Jurkat NITAVANUUUULIUY 3x10™ 1¥aa/ua. luemsiaeade RPMI 1640 151105 950
UA.A. A IUUAAZHQUUDINIA 24 1QN (24 —well plate)
a 1 a a 1 A Jd .
o udisazareIrIsuAaz¥ialsuIes 50 wAa. aﬂmmazﬁqummmaa@g Tag ¥ negative
Y
1 4 a V. a .
control Huaomsaeaaalng tay positive control 110 UAQ./UA. U3 of etoposide UNU
A2081901113
1 < o a A 4 ~
o uaailunal 24 9l o QYN 37 °C NANILHU 97% 1) CO, 5%
4 1< d y H a I 1<
L Aﬁaﬂimamm‘umamma$ﬁquu1ﬂuﬁ 13,400 rpom & gU¥U 25 °Cc Wunar 1 i hiuad 13
Y
nemsazarediula

Y I

o Huwadao PBS 15U USuas 1 wa. vluiludi 13,400 rpm a1 gaingd 25 °C ifunan 1 i

Y k4
o o

MBI 0IAT.

o Wuwad liuviuasedrvaisazaetied s uilfnsen (1X assay buffer) U3uas 100
una. udronelavaea flow cytometry

® audIsazaly Propidium lodide (PI) WU 0.05 uaa/ua. USHas 1 uAa. uag Annexin V-FITC
y 9 a
WY 0.02 vaa./va.U5u195 0.5 una.

1 A g =
L4 Uuwa@ﬂiuﬂjquuﬂlﬂulja'] 15 UM
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aan

a &% J o v o a2
wuensazanetillesdmiuinlgasen (1X assay buffer) Y3uas 400 ua.a.
Ia a . C=)
AIQFAANINA Apoptosis Wufidae Dual Parameter Flow Cytometry (FACS)
a I a . .
mydsziiiugaaning Apoptosis iaz Necrosis
o A s A a . I Y . . 2 [ [ v
nannsfersadiliona Apoptosis (Juwal¥ Phophatidylserine #4aguuNa @y IuMILTUAIL
Tuwd@ninegduuen  deaunsodeanlalagldlils@u  annexinv  NAaasiTewds 15y
. § <} I { o [ 1 [ 4 4 .
Annexin V-FITC daaziiuiluduas Tuvazidnvazainann lilsngiemsadaaonny Necrosis

a o ag o

! - . & aa 1 2 aa 1 a
@ Propidium lodide (PI) iu@hfouaanufiouemeguesdediitia dadiumsdonandvos
£

. I~/ L a 4 =1
Annexin V-FITC tag Pl 33eunso lilusna lumsuenyiiauodsas ail
. - - s a
Annexin V-FITC/PI” 1aaadsadnuaia
i + - = s A . 3 9y
Annexin V-FITC /Pl t@@3Dssaaning ApoptosisUHau
. + + = A [} . 3 9 A . ua/’ a a
Annexin V-FITC /P uammmaamgiu ApoptosisTUFANIEN IO Necroysiumunmgm

A )
Pl+ uammaaﬁmﬂﬁ}w Necrosis

Y
A o o 4 =Y

oy = 9 a - =3 a A Qﬂl‘
(dedyanual + vuedimsdoudndtiug uaz — vuneds liaadiug)

S Aa A . L o 7
FTIINTUAALBAANTOAYIN !!E‘ISVWHEJSS{'JEJ ApOptOSIS ‘H%!f) Necrosis Lﬂu%'aﬂazmmmmm«ﬁaa
Y

NINUA
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d' = a d
UNN 4 NaMIANHILAZIVITUNA

wa Y

4.1) Auany Mumsnoannen (Anti-thrombosis activity)

va A o o J [
MINNISNAToDUANTAAIUNIINoAARAveIdITanad et WilesuazasanadIe 70%
a o a = = q 9 Yy A A ° A Y
5 IURAVOINTALNING 4 ¥l TasnlSeumenszeznanldlunmsaisauaeniians nie iduly
a ~ @ 1 A 0 =S v o ) o [ 0911
Wusulunasanassuisuiunquaruauiedisazaetiiies vuiludhazared sy arsanan
1 1 1 % J a a a 1
apangu mamsanyInuNnquarauEiives)1dnar 30.7 + 1.7 il Tumsinadulelusu dau
@ a osj A v 9 o 4 v 9 3 1 a Y a
asanansnunanananadreinesiazanadisesiuealiy diwarzaenmsnadulelnoiuly
wasanaaes lagldnanuninguaruguedniiisdifny (p<0.05) snduiissstiafedne a1sdna
wWinunudesdIeesIuea (25.8 + 3.7 2ud) NszeznarlumsinaduleTiusulinandennnguy
A = = Y v A A v A ¥
auaw (31U 4.1.1) wenlseumenanuansalumsdiunisneaniaeavecsananI ninIAY
o v [ a 4 J o a 4 o J
iliesfumsanannunedlesIvea nudlagsaumsananinunedeiivivesmunsaszasia
a a 1 @ a < '
Tumsinardulelwosu Iduunhasadansnunsdroesiuea Mnramsnaaswaasldiviuinems
v Aa a A A 1 [ a = o J ]
ananfidszansamgegalumsdumsneandon ldun msananinunudosdretivies Tae'l

Y v
wuannadule lusudulunasanaassusdinaidiulynii 999 Juri arsadanidszansain

9 1 [ a 1 9 o 4 a =1 1 [ a a d' Qﬂl‘
590911 1dun asanansaunahdletivwes (180.8 + 5.9 1) aIuaTaNANTALAIYHADU N

a A

@ 4 ] 1 = [} a a
dreflivesuaziosiueadinaszaonsnoauaoa ld lndinesny Taslanarlumsnadules ldusu
3241719 60 — 80 UM (MANUIN V. A1T1N 1)

' Y Y ' v
dmSumsnagouguaviadumIneauaoaveniwnne 5 wia (3UN 4.1.2) wuaniung
A a a A a Aa a 9 a 1
19 (72.2 + 19.9 3wd) Tlszaninmgagalumsszasnamainaduleliusu uazuand1anin
1 = g’ o a = 1 A v o w 1 2’ A A 9 1 g; 1 c?l
NEUAILANADIINGY (28.0 + 2.4 2ui) eeniivediAn dauiwnsriadus 1aun Wwneth vung
Y

Y
e hunedu nazaudniu ldna lumsmaduleldusulndifesiulaelinedsznine3s - 60

AU (MARUIN V. A151990 1)
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Ay lums

=) a =
aoa un)

a
RGEEN)

999

180 -

160 -

140 A

120 A

100 A

80

60 -

40 +

20 A

)\

Hmsanadotivivlos

Msadadloieanssed

9> a
EON
» )
Q)Q
Q>
&

U

Y

#8

*

Hod

) @ o Jd 3 1
70% o51uea laslidrhazaemsanane ivliwes iunguaiuqguy

@

MNYITENT

1 4 o 7 T A o o
uANAINNGUAIANEIHIT)og19lTTadn

N¥iavesasanan p<0.05 (ANOVA, Post hoc test : Scheffe)

1]
o A

Ay p<0.05,

o

{ { A . . @ a a % J
510 4.1.1 namlFlumsnedauasa (Thrombin Time) voaensanansnund 4 sila areiinmesuas

Ny Uz UANAIIAULEAIDIANULANA1IDE130]
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120

100 A
* c
-
=
S 80
«<
g
G
2 a,b,c,d
3 60 |
& ab.d I
e [ ab,cd
=
E ab.d J .
-%ﬂ 40 l -
= i
c a,d I
20 |
0
Y 5 " 5 a 5 v 5 A T
Hinau siwnath ITIGRIGN] Hunaau GGG Winne

[ v v v
11 4.1.2 nanldlumsneanidena (Thrombin Time) ¥9411A4 5 %ia Taslidiiiazaieansanane

W]

M) I '
nau 1Wunqualuaw

* ﬁ“ee

1]
o A

' ' o I o o o { "o ' '
LLﬁﬂﬁNﬂ'lﬂﬂE‘!ﬂJﬂ'JUﬂll(UV‘ILWB?)@EJ'NS?UEJE‘T'I?]‘EUVI p<0.05, Wﬂiy‘ﬁu%ﬁuﬁﬂﬁNﬂuuﬁﬂﬂﬁﬁﬂ'ﬂNuﬂﬂﬂ'NE)EJ'NfI

o

@ '

Hod Ay szninstiavesasanain p<0.05 (ANOVA, Post hoc test : Scheffe)

~ o % 4 [ a a =1 Y] = a a
msnasanaastiiesuazasanadisosiueaveanI nunaria@ediy Jilszansaimlu

9 A A - [ o 2/’ v A Y o o A o 913 I 1
NITATUNITINDANUADANUANANNUUU 61%@1’1!”‘]9@11!hlﬂ’)"l?ﬂﬁﬁ?ﬂﬂ]yWﬂﬂﬁﬂﬂ@@ﬂﬂ?qﬂuulﬂuﬁTﬁﬂN

Q

=) =

a A 1 1 [ = d” v Y o o a Aa a 1
FHanseaNNguiu Mnwamsanticsataaiillesveansnunudesiidszansnmgaga Tagly
=1 a a 4 4 o @ a = A 1
tidulelwnsunatiuasaasaszeznaininaaes esdlszneudiiyuoansnunudesiuiinz dawa
[ 1 1 | ay & ' a { a a A =
asnainazilunzldadieglunsnunede 28.6% (manuan n.) Tuvazininunasiaduiingtiie s-

gj o a Y] =1 a 4 1 4 a A Jd
14%y9011M1In520 neilitluorisisznnniin T51eaumsAnyInIIngImans wueauns d

Q

v
~ X Y

Tunzlazilaseeulaiooninluens ewlmindgns lumsdesaaradule Iusu'ld (Mine et al.,

a

2004) 1uRenunny luemsviinaessiadua nieyus Tnalunauieie 19y Natto (§nasanin,

Y o [

87111) Tofuyo (181¥iwsin) Skipjack Shiokara (e InzianinAu) (Sumi et al. 1995) uenainiudal

U
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Kimchi (finag4) Douchi (8tmaeaniin) (Peng, et al., 2003) duilul1d3weulaiainnzlluans

]
A A

anatilesTuddauna il wulmiThrombin AllwihfadelioTuian1d wieorndullla
deulesinnnzldesaamoduleliusuluvazienlad Thrombin sidwihau Sahldlgnsenl

A 2 gy 22 , o 2 9 a Y <
aunsomnadu ldedvanysaiae iamnsadunamudule Iiusuluvasanaaoald odralsnaw

@ ~ a

=\ 9 1) ) = A 1 v A VoA
wu'lminnngllonn: hilndumsdrvyiissriafoiidimadenuauiadumsnoauidon ruiiny

g

=1

[ o 4 a 1 3 [ 1 a 4 [ Aa
Tuasanafdimesvoansnunathdalidadiuveanzlndosnaa (8%)nauldnarlumsinadule

a

o =

a [ a a 1 A o o I o 1 o
TuFuldurunit wsnunsduuazwsnununaes egeiitodAn seeradunarinmstiausuniu
o o A A 4 a 1 a =1 o
yosmsdingnayu Insuaziniounaiiiuesdsznouvoans nune 1y Win nazifion nazia
I 1 Y] 1 s a 1 A '
HOULAUTUAY UONIINANUUANANVDITATIUVDDIRUTzNoUTUNT NUNARZFIA ANUANAT
a ] 9y Aa 9 a da/ 1 a 3 I = [ & A [
yosyuadyu lns 1wunslgnsnuia windvylunaazninuns nidudniledenilafidanane
Uszansnmaesmsanansnunalumsdumsnoduion

= 31 qﬂz’ 4 a o 9 9 1 :} = ]
nsdivouiwnaiu eulsinnnzdl swgaihmedisanuiougaluszriamsigaiung 39l

] I @ o A 1 9 a 9 a < 1 ~ 9 1
unzuilasendnnadswanomsdrumanaduleliusy awamsnaassazmivimarnldlumsne
Q' A 9 a ] [ 1 A :’ 9 gj A d‘ =\
awdon (dulelvusy) lusendwnnnquadtugu Aeth  enduwbwnurdes  venainezl

[

Alszneuves WSn nszfen Wvew 1 azlad durunSnunariadug wdrdalidiuilseney

v
@

2 2 4 A ¥y 1 &2 o 9 = ' & A 9 o 1o Aa
IuALEn 2 e Tdun wudy vazduuun Feamanayu Insisaewsiaonliamsdiguised il
va Y VA A Y & < 9 =y = 1 o a Y
Auaviadiumsnoaudenld  dverwwiuldannmsnSeuiisunassnieasanavoans nineaie
o J [ 1 3’ osj a 1 1A
lwles (31 4.1.1) fudiwvenuimns (31 4.1.2) M9 4 wila wunanuawsolumsdumsneay
A 2’ = 1 d' d' A v 1 2’ = a A g} 1 2’
oaveuiunarass lunldsunlas vasiguamiaainanvewuiunedn 3 vila Ae 1hwnaih iung

v
Fu uaziiuna@satiuun Iuanag
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4.2) amauiamsaaedaaen (Fibrinolytic activity)

= wa A A S yya = o a Y} o %
msﬁﬂymmﬁuummiﬁawama@ﬂu ulﬂlaﬂﬂﬁﬂ‘kl’ltﬂ“l"ﬂgﬁ'lﬁﬁﬂﬂw5ﬂllﬂ\1ﬂ'!ﬂﬂ1/‘ll7\l@i (0.1M

Y 1
Tris buffer saline, pH 8) wiiu Li'lddnwiansananinunedleesuea (Hednuannsaaly

a S I~ [ 3 [ [
Wl oS ugadlus e Tdsausiu vnluldanudou wiearsazaronia-araud Tineatou lasaf

A Aa Z 1 = 1 3 A Y = 9 = A v =2 o
sianlguauiianisdes TlsaumniunszaaaduleTsaula vazninmsdnyinadiondsiulag

v v 9 £ 3 2‘ a 9 =)
NAFOUADNIANAAIBIOTINDAVDIDINT INIFITIMTNNINT NAI(AUAT LT AL, W.A.2549)
WU MsanAeTINeaURIAIeg e IMsInadeunnyia lullquauiialumsaaisauidon

4
o

= 1 a2 A v Y o 4 a = a 9 [
HAINMISANEINDIT  WNeeasanan 00 il voans nUAUREILaE NS LNITUINITY

. Sh.

uaeguaviamsaaeduleloiuldedrndanuGl 4.2.1) Taswsnunudesllszd@niami

= 1 [ 9 dy d' d' a d? v 9 & o a =3 1 Y a d'c.v =
AN mmm"lmmwumﬂﬁmﬂmu ﬁTi’dﬂﬂﬂ’JEJ‘U‘V‘IW‘]’f'Ji“U’ENWiﬂLLﬂ\Haﬂﬂﬂ@ﬁlﬁlﬂﬂﬂﬂﬂlﬁﬂ%ﬂﬁ]u b\

] { @ o 4 a U a I
walvg (121.0 + 7.1 v’ vaghmsadaaetiiiesvesnTnunsduneliinatelavunaan
171(31.0 + 4.2 un.%)

o Y o 4 a = a 2’ v.g a 1 = 9
asananetiMesveINSnUNIBNEoITHA LAzl nNaNe 5 wila (LLﬂ\T]J'I UNUAYY LNITY

unuwdes nazdud) ldamnsoaaradulelusuld (31 4.2.2)

EN BN & N
|I'EII---.'--- Il N = M

ﬂﬁ 4.21 (Glﬂfl) ﬂﬁﬁﬁﬁ]"ll’é]\nﬁuiﬂ]h\lﬂi“LlLlJ’E‘J‘I/Iﬂ’ﬁf)“ﬂﬂ’JEJ’(?HEﬁﬂﬂﬂ’JUUWW\I’EJi"UfNWiﬂLLﬂQLaEN

a [ o 4 a
@) Mmyaasveadule s uienageudisasatadisrivimesuoansnunada
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v 1 I 9 9
s 4.2.2 dedrdnvuzidule MuSuda lunamsaaed nlonaaeuiuiiumneia 5 siia

NuAnItesaunn ldnantwnaauiamsdasduaenvesessmanuinasidey

' A da

a < ’a a g a ° o o
vilaaluwoundede  Iudlumaiaineu lsdnmanndegaunssnlddrmsumsminaoseig

o A 9 U =K 9 Y v 9 2 9 1A A 9 ] P =< ]
@N“I/l]lﬂﬂa'I’J’EN‘]JNLLﬁ’ﬂuﬂ’JGUE]ﬂﬂ!ﬁll‘]JGlﬂ"liGnuﬂﬁﬂ’l’)ama’f)ﬂ maﬂmou"lcﬁwumﬁﬂﬂmwu

Nattokinase 11 Natto (fi”;mﬁmwﬁﬂ) (Sumi et al, 1987) Katsuwokinase 11 Skipjack Shiokara
(dainziavdndy) (Sumi et al. 1995) wonmniudaiien lsif g nnseadundeweunnd
Chungkook-Jang Kimchi (Kim et al., 1996) ttaz Kimchi ("naes) (Noh et al.,1991) 1ud) a.¢. 2004
Mine et al. imsane laaSouievdseansomlums aanadulelusuveson lmiluemsmiin
apaniionusInaluniiede wazwuinewlafnin Shimp paste wie nzllszansnwgand

4 a A
Lﬂu“lcmmﬂmmwumuq

¥ Y v
WennsanaIulszaeuveInsnunuaazytialumsanyIATadl Wunsnunudel daaIuued

=\ { [ { o o J a a a
nzilunigade 28.6% 3¢ luiwlanleiasasadetiviesvesminunadssszuanalszanininly

Yo A &£~

v
msamaduleliusu1dangs seaunaeninunsdudadidadivvesnztlogne 13.6% dmsuiiuna

9y

Qa,/ A Y ] Y L4 a2 o ] o Y A
HUIUBIIINABINIUNITAY LEJ‘L!UlGIﬁJi]'IﬂﬂZ‘IJ"l]QQﬂ‘VI'Iﬂ'IEILLE‘]$ulll’C’f’llﬂiﬂﬂ1ﬁu1ﬂ1uﬂ1iﬁﬂ1€l!ﬁuﬁlﬁl

v
v v A

A 9 = [ 1 o,; a =1 wAa A A £ [ U I o =
uh/\l‘]Ji‘Ll"lﬂ ﬁ]\1]111W‘]J’Nlﬂ!mﬂ"]ﬂ!ﬂiﬂﬂﬂﬂ!ﬁﬂﬂﬁﬁﬁ'lﬂﬁﬂm@ﬂ cmwamﬂanaﬂu'lﬂ“lummmmmnuﬂml

9

=2 P £ @ = < = v 9 o
WU lUMSANEIVEIENATIAZANY 2549 FINATDUEITANALANUALY LNUAA LAUVIINITU FINNIANE
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4.3) a@uiANsMuLYadas (Antioxidation activity)

4 4 Y
lumsfnuiniell nadeuauaulansAueyyaddsziuasanadlgos1uoamIiy i'ld
o v 9 % 4 3 dy A A o v W [} A o aan
nagaunumMsanaaletivives siatiiieanniilymimsanazneuvesasanadisgiauiloninlgnsen
@ & A 7 3 v o =2 ] @ A aA
AUszUUMINAdeUYes DPPH Feliueansgadiiluaaiiazats 39 luawnsaianmsnlasuniasvesdn
mavInMItIneyyadasz DPPH 1@
k4
MINMINATOUAITANAAIBIDTIUOAVOINT NN 4 Fila TasnlTeuiioulsz@niamiums
Y a Y 9 2L~ o w a Y=
Auoyyadasy BHA 1udu 1 un/ua. (100 ppm) Falianwamnsalumsiiineyyaddse 1dng 94.2
2
+ 0.5% WUNENTANAYOINI NN 4 siladmnsamineyyaddsy Idaieumnuasdueyya

er5z BHA (3191 4.3.1) Tagw5nunail (87.6 + 5.6%) WINUAUALL (92.6 + 0.7%) WINUNIE (92.6 +

= =

a a @ 1 a a a 1 3=
1.0%) Hlsza@nsnmIndifieaiu daunsnunauwasadilszansnmifesiigalungu uaninnuamise
Tumssdnoyyadease I8gede 77.4 + 2.9% (MARUIN ¥. A15199 2)
] v
Wenaaeuguantamsdeyyadaszveuimne 5 wia ulieuisuduasdueyyadase

v v AN Y oA oA o 9 o A J \ ‘A
BHA yyau 1 un./ua. Wa‘lﬂllﬂL’]J’Ll!ﬁ]ﬂ!mfJ'JﬂTJ‘VlWllGluﬁ']i’s’fﬂﬂﬂ?ﬂl@‘ﬁ'luﬂa uuﬂaummmuiwﬂgu

=

o w a d’d 9 [ [ = 1 [ an d'
anuasnlunsiivaoyyadaszialndifesdy BHA  og19 lilianuuanaisiumeada (Ui
v Y Y
4.3.2) TaorhAudn (91.6 + 1.9%) HlszanTnwgagalungu sesaunae 1hunady (89.5 + 2.7%) 1h
Y v
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Hod iy szninsiavesasanai p<0.05 (ANOVA, Post hoc test : Scheffe)
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4.4) goandAmsmuaNNaulaings (Anti-hypertension)
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NIZUIUMIINNUYDITIMENdImadenuau lariagalnaetuaen  wieluiwnannms
o o’d’d 1 . . . 9 1 a Y a
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P4 9 Y
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1 [ o’j o d Aa o 1 Y A [
Nawsadugimsinuveseu lairiadana lanse i
9 £
HAINMSANKITNTARANT AN 4 slladieuazdis 70% eHIueanuaTanaNNyia
o Qs// o 4 Y = a a ~ ' Y v . £
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a8 A J Y Igl 2 31 A £ =
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Y
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(52.6 + 3.6%) MUA AU (NMANUIN V. miwﬁ 3)
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HodAgsenIgilavesdsanan p<0.05 (ANOVA, Post hoc test : Scheffe)
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4.5) ﬁ;mauﬁ’ﬁ‘vzaammmm (Anti-ageing)
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lead Tyrosinase (% Tyr Inhibition)
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MANUIN V.

318AZIBUAVBIVOYANAM AN INUANTAUTIGUNN

a = wa ¥ 1 a A ) . o v A
M1919N 1: HANIIANHINUANUANIUNITINOANIADA (Anti-thrombosis act|V|ty) VIANFIANANIN

o ¢ :‘ a . .
IHN (ﬁ?ﬂﬂw!wﬂillﬁ$70% 1951400) !!ﬁzﬂl@ﬂu‘l!!ﬂﬂiﬂﬂ!ﬂﬂuﬂ Thrombin Time assay

Thrombin Time (3111)
fothe (1=3) NRNAILAN msafandoung | msafandn | shunanden
aediviivles uNaeIE 70% IpE
GERWET
msazaneiilinles” 30.7 +1.72
vhnau” 28.0 + 2.4
et 180.8 £ 5.92 80.8 +15.6 446 +9.5
LNGEN > 999 25.8+3.7 37.2+2.2
nady 81.8+10.2 60.6 + 6.0 515495
UAINADY 65.7 + 2.9 68.6+7.8 | 72.2+19.9
dud 442 +15

¥ Thrombin Time = na1nlglumsneauasa, mean + SD

* nquanuandmsuasanansnung

b ' 1) o o
ARNAIUANTIHITUUIN
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M15199 2: wamsAnpIgaaNANIIMURYYAdAS (Antioxidation activity) YeImsANANINUN

A870% 19511e0) tazveuinaamaiin DPPH assay

.I.
Radical Scavenging Activity (%)

Meee (n=3) NENAIUAN asadawdnunedae | shunandentse
70%105110a
BHA 1 wn./ua. 942+05
unath 87.6 + 5.6 73.4+10.0
LA 92.6 + 0.7 86.7 + 1.3
unadw 926+ 1.0 89.5 +2.7
HANABY 774429 83.0 +5.9
A 91.6 +1.9

t . ) - o o a
Radical Scavenging Activity = mmmmm“lumsmmawgaaﬁsz , mean + SD

d' = wa Y % a . . [ a
M159N 3: Nﬁﬂﬁﬁﬂ‘lﬂﬁ}mﬂﬂﬂﬂﬂﬁﬂ1uﬂ313~1ﬂuiﬁﬁﬂq\‘l (Anti-hypertension) Y99@13aNANIN

Y] d H a e
!!ﬂﬁ(ﬁ?ﬂﬂﬂ!ﬂ@ﬁ!!ﬁ$70% 1951199) !lﬁ%m@ﬂu“!ﬂﬂiﬂﬂ!ﬂﬂuﬂ ACE Inhibitory assay

Inhibition of ACE activity (%) T

S0t (n=3) NANAILIAN msaﬁ'ﬂw;%n asanANnIn ung

NP N8 70% 3oy
1P51UDA
Capropril 1 uM 88.5+0.3

unah 842 +26 939 +6.8 52.6 + 3.6
THNGIR 85.7 + 0.4 83.1 +4.0 84.3 + 6.1
Lnady 98.3 + 1.8 100 72.3+1.3
NN 96.7 +2.8 100 82.7+3.5
aué 56.1+1.3

Ed
T Inhibition of ACE = anua1unsa lumsdudainmsiauues Angiotensin-I converting enzyme , mean + SD
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d' =3 A . . [ a kY U d
AN 4: NANIANHINUANVATS AN ININY I (Antl—agelng) VDNIANIANANINUNI (ﬂ'JEJ‘]J‘I/\I!‘V\l?)i

1az70% o5 110a) tazvearunalaamatia Tyrosinase Inhibitory assay

Inhibition of Tyrosinase activity (%)

e (n=3) ngu asaiandnung | msadandaunsdae | sunandenlye
AILAN e 70%1051100
Sodiumbenzoate
26.1+24
1 mM
unaih 15.0+ 1.3 21.9+1.0 54.8 + 4.1
ILNGEN 0.0 0.0 29.8+0.4
LUNdY 0.0 49+43 3.8+24
UNINADY 175 +7.2 43.3 +11.0 33.7 +6.9
Aud 61.2+17.0

t . o J o B )
Inhibition of Tyrosinase = anvanngalumsdudamsiianuvesou lasd Tyrosinase , mean + SD

a = v a o Y a d s & A
M990 5: NﬁmiﬁﬂHW}ﬂ!ﬁN°1Jﬂm‘i!‘P‘i‘In!El’J‘Mﬂ“r‘i!ﬂﬂmiﬂ18%60!%%1%1%3!33!“9]!%169151113 — Jurkat

cells (Apoptosis Induction) ¥@9H N4

da Aa da v da v
o , FaaNIDAY IN (%) tsaanNen g ryaanegnIg
M79819 (N=3)
Apoptosis (%) Necrosis (%)
P1T1ABTAa C-RPMI 93.1+20 57 +26 1.0+0.5
Etoposide 14.0 + 12.6 70.8 + 20.3 11.4 + 6.0
unath 446 +12.0 450 + 4.2 104+ 7.8
NGEE 500+64 47.0+6.9 3.0+1.3
uAadY 29.0 +5.5 43.6 +2.2 27.3+6.5
AN ADA 30.7 + 15.6 242+ 26 451 +13.7
Auén 466 +55 335+ 1.0 19.0 + 3.4

mean + SD




