sHalnsams SUT3-305-55-12-25

Y
N T

denaulatc

18U IVY

MIaNA GNENITINN sazUaNTATIHINNV2IANIaNe
U %
2193 1w
(Extraction, Bioactivities, and Functional Properties of

Thai Radish Extracts)

NasunueanyumsIden

Q Q Q

L

unInendanalulaggsua

Ay d v A 0 Y av ' A Y A
NZN114’3%8!1]1!?131Nﬁ‘iJNﬂ‘liE)‘iJsllEN?‘i’J‘i"mﬂﬂﬁx‘iﬂ1‘J’Ji]El!!ﬂ!WENQ!ﬂU’J



sHalnsaMs SUT3-305-55-12-25

Q93
T

Semnfufa®”

18U IVY

MIANA GNTMTINN tazUaNTITIHINNVDIATaNe
U t%
21
(Extraction, Bioactivities, and Functional Properties of

Thai Radish Extracts)

NasunueanyunmsIden

Q Q Q

unInenaanalulaggsua

Av  d v A 0 Y av ' A Y A
NZN114’3%8!1]1!?131Nﬁ‘iJNﬂ‘liE)‘iJsllEN?‘i’J‘i"mﬂﬂﬁx‘iﬂ1‘J’Ji]El!!ﬂ!WENQ!ﬂU’J



sHalnsams SUT3-305-55-12-25

;T3
N T

anafufat’

18U IVY

MIANA GNTNTINN tazUaNTATIHINNVDIITaNe
U %
21n¥
(Extraction, Bioactivities, and Functional Properties of

Thai Radish Extracts)

VA
AMZAIY
Y] %
HIrNlA3INg
HA.A5. 530 INs QuAdlad
v U 11 lage1vig
d1in s una lulagmMsnyas

w1 Ineaoma TuTaggsuts

Y a
33N

IA.AT.OUNY (MATUNN

A

IasunuganyumsIvennumIngnaumaluladgsuns Yewiszana 2555

AV & v A 0% Y av ' A Y A
Ni';]Q1M'Jfﬂﬂl‘ljuﬂ'J]Ni‘ijwﬂ‘lfﬂ‘llﬁll@\‘l‘}’n‘}’iuﬂﬂiﬁﬂ"lS'J‘i]ﬂ!lﬂl‘WfNQlﬂﬂ'J

AA1AY 2555



paanssnsema

aw v Ao & ' Y A Yaow Y] Y A 0 S A A
msa%&muuuﬁmﬂqmﬂm&m N’J fJ"lJE]GUE)'i_IﬂiLlLﬂ?ﬂu1%ﬂ58§nﬂuﬂm5@ﬂn@ 3ua 10

= 1

winanendoma Tuladgsutinnmuideaazinat Ifanugiemae tagsiwieanudzaInun

a

I g A
HIYAIYAATDAN

a o 3‘; dy Yo ao a [ = A A
ﬂﬁ’Jﬁ]Elﬂiﬂullﬂiﬂ‘lflu@ﬂ‘ﬂuuﬂﬁ?ﬁ]EﬁﬂﬂﬂJWTJ‘V]EﬂﬁﬂW]ﬂTuIaEl’qilﬂi teutlseunm 2555

q Q a



UNAAEID

]
v AA [

@ Y 3 1 [ a dydzv S A = £
W lahidudndiguamiaisomsvaiseds aulteiiiinglseasdiiodnyigns
= v o y oA g 4 Y 0o w 7q ¥ =

neFImvesansanani lyh ieitluesdanuilsznoudmsumsiszgndldlumsdny
= o v a v 4 4 {

Psmamshlldvesarsanai lani lundasusionnsiioguniwigndesazimungay

Yo = £ =~ o ¥y q Yy = = o

TagldhnsAnyignsniedanmeeaia lsh Taun msdnuianzimunzanlumsana

a a A o 9 a I A . . = = = a ¥
FNTUFINT It ez N5 13121 US U ascorbic acid UsualFunaiusdnnivnua

a

I a < J I '
(Total phenolic) Matfludismueyyasdsy mailuarsdugaunis uvazmsitluasdaumsne

J @ ]

V4 Y o Y o . . . .
NAYNUT Tael4%1 1wh1 2 @109UT 3 @29819 Chinese Everest hybrid, Tainsan t181& Chinese

a

LA . ' o A o [ o )
Everest hybrid N11gniiu1 organic 9InmMsfnImuMasanaiiiana 3 asennaoniia la
= a a =} = 2 Y A A a a =}
uﬂ?mmmmquaqﬂ f® 50 mg/100 g of RM S Es AL IV AR ER VS EE R TR IR I 48 mg/100

v @ 9 o J . . A L2 A = a

g of RM ?15anan2 1M 1e1eWng Chinese Everest hybrid M1gniuy organic HSunailuedn
g‘/ 4 wa I

NINUAFIFA 7D 16.9120.22 mg GAE /100 g of RM tlofAnyInaantianisiuaisdueyya
a J v v v o

9a32 22975 DPPH assay, FRAP assay 1182 ABTS assay WU a15anaiia lsi1eneus Chinese

. = = Y a a A ¥ ax

Everest hybrid 11gniu organic Ianwannsnlunmsdueyyaddszangalunsanis Tae

DPPH assay 1911 IC,,=35.72+12.85 mg/ml, FRAP assay 111f10.0028+0.01 mmol Fe’/g RM Liag

a

ABTS assay 1¥#i1 1C,=165.49+2.06 mg/ml tiiadnuinaautiamsitluasmugaunidvesans

J

v W ' @ v @
ana lsiid07% Disk diffusion W11 %2 lia oW g Chinese Everest hybrid tag a@1oWus

a

. =3 9 Aa ~ Yy 1 [ o A = A I
Tainsan Mﬂ'ﬂiJﬁ']lﬂiﬂiuﬂWiﬁTuﬁ}ﬁu%ﬁfﬂﬂhlllll@'lﬂ@Nﬂu Llazlll@ﬁﬂHWﬂmﬁNU@ﬂTilﬂuﬁWi

fumsnonaeuinund iaunsoagina’la

o o w YK

% a a A = a g.’l k% a k4
AlaIngY: ensernﬂm"lmm, INTNUY, ﬂ‘%mmwuaanmﬁm, aIMmMuUINNAdaIS, AN

=

a J % v v d
auUNEY, A1IMUNINONAIYNUT

o)



Abstract

Radishes are vegetable that have many nutrients. The objectives of study are investigated
bioactivity of the extracts for useful information could be provide a better understanding of the
determination of ascorbic acid, antioxidant properties, antimicrobial properties, and antimutagenic
properties for further investigation and development into value- added food products and
neutraceuticals. Radish in species of Chinese Everest hybrid, Tainsan and organic Chinese Everest
hybrid were extracted. Ascorbic acid was evaluated by titrimetric method. Radish peel extracted by
water three times showed the highest amount of vitamin C is 50 mg/ 100 g of RM and dry extract
showed amount of vitamin C is 48 mg/100 g of RM. Total phenolic contents were evaluated by Folin-
Ciocalteu method. Organic Chinese Everest hybrid extract showed the highest total phenolic content
at 16.91+0.22 mg GAE /100 g of RM. Antioxidant activities of all extracts were evaluated by DPPH,
FRAP and ABTS assays. It was found that organic Chinese Everest hybrid extract showed the highest
antioxidant activity by DPPH assay at ICy, 35.72+12.85 mg/ml, FRAP assay at 0.0028+0.01 mmol
Fez+/g RM and ABTS assay at IC,, 165.49+£2.06 mg/ml. The antimicrobial activity was evaluated by
agar disk diffusion method. Chinese Everest hybrid and Tainsan extracts were found to responses to
microbial and both of extracts responses to microbial are not different. Antimutagenic activity was
evaluated by Ames assay. Can’t concluded.

Keywords: radish extracts, vitamin C, total phenolic, antioxidant activity, antimicrobial activity,

antimutagenic activity
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(Koh et al., 2009).
I A a 1 1 4 I v Aa a I
Bergamot 1iluwa liosduludlszmasarauazdrulnajdgnimeduigaulumsnaaiu

. LR ~ a 2 a L. A y A v a '
essential oils HIVENUDUHADNNAD bergamot juices 1/]ﬂ’f]ﬂiyﬁ']cluﬂ']uﬁﬁ!ljﬂﬁﬂﬂ!lagﬂq\uﬁiyﬂﬂllﬂ

9
v

o = Y= =2 o .. a 3 9 . A
ATINNITY muum”l@umiﬁﬂmm bergamot juices mmnsl,uuma”ln ( apple 48 apricot) WD
a o 4 o ' ' v {
NALNUMTIANAITTUATIZHAD ascorbic acid 1AL acetic acid TUOATIAIU 10-20% SIUAVHIBIND

o d v 1 A an 9 Y o o =y
1/]ﬂLL‘V]1!f‘ﬁiﬁ\?Lﬂi"lg‘ﬁﬂﬂﬂa"I:]‘V]Iﬂﬂﬂﬂ@llﬂ"lﬁl“lfﬂiSTJ’Juﬂ"ITVI'NQ@]ﬁ"IWﬂiﬁll HaMsIaYsum



10

a

. . . . .. ' g}/ a o < 4
ascorbic acid I11¥ antioxidant activity 3zmwwumuﬂizmumiwammwmﬂiﬂmimuﬁqmwgu
o < @ 4 a < a [ 4 . .. { A
37°C Wuszeznaiu 15 MuielsziliuegmsiNUveINanN M Apricot LAz apple juices NAN

Y
bergamot juice HEAINMANIAVD antioxidant activity ga¥UMazinITaanIsgToliuinves
[l 4 1
ascorbic acid HAIIIANTLVIUNITHAN cTNﬁ’qu,ama1ﬁﬁﬁum§uﬁwm;§mﬁmmsmu bergamot
ES 1 =Y Q'
juices Turiwa 18§50 preserve S U109 ascorbic acid 1115 gades Tasn 1w ounaziny
WA . . .. dy Iy [ dy Yy = 1 a
AMTNUAUDI antioxidant activity 1Nl 181N15M1 consumer test Tuilosdudsaduasuns
a g a o« . .
naaiwa lifidy bergamot juices (Pernice et al., 2009)
MIANEINAINEALIAZANUEDTADANNS OUYDY vitamin C Y04 tamarillo fruit (Solanum
betaceum Cav.) WUNTINITAIOGUDIINNUTWAIINNTZVIUNT IHAINToUTAINS Pasterization
VYDIETN1IT degasses tomato tree nectars TuwazHaueaTuna dissolved oxygen Fudulitinasoms
q ﬂJUL?TEJeUfN dehydroascorbic acid (Mertz et al., 2009)
= A wa < 4 a v
4. msiszneviluealunsnazgaaniamaduamsiueandiaiy
wa A o ] o I
auauianlasuanvaulvedranludagpiuvesmsdsznevilusanemsiuasdiu
a o v % a a
PONFIATU LAZAITAIUNITNAWHUT (antimutagrns) FUNAVINOUNADAT (free radical) 1Az 15 19
o 1 o <
a15iszneuiluealunisilesdulsanie q Tasnawizlsailaviaden uazuzise Tae
= o Y Ao w a ~ 1 a Aaan
msdszneuilueazsiiinivneyyaddszuas looouvesTavzhamsasamsnalfnsel
a ] ) A Y Y 1 a 1 <
pondasuaedlviiuuaz Tuanadu 9 areniliezaonleTasnuunoyyaddszod195aa15)
9
aunserae 111 (Husain azane 1989; Rice-Evans tazame 1997)
ROO  +PPH ——» ROOH + PP --eemeoemv (1.1)
RO +PPH ——» ROH+PP  --remmeme- (1.2)
118 ROO' ‘, RO fio free radicals, PPH Ao polyphenolic compound

a

wemsdszneulusaliezasulalasinuuneyyadase liudr eyyadaszvosas

Y
Y a

=~ i Y A ~ al4]L 1 o aana A i A '
Usznevilueaszaoudieiimdosnin auiudaliiilgasoouas 1l saldniniueyyadaszuea
= a o Y a A Y Y =] [ Y
a1silsznouiluoatisrtiadinsansasnainveyyasaszonlaondie 3 ldarsdszneu
= 1 g‘; o a YR 1 (% Aanan 1 dy
Huoamauaasueyyadaszaslane 2 i duljnsede il
ROO ™~ + PP~ ROOPP --remmeme (1.3)
RO +PP~ —» ROPP --meoeemeee (1.4)
= A 1A wa 3 9 a o & Y '
asilszneuilueangnuunlgaauiailuasdiueendaduiy aunsany 1aludiu
1 A ' < Yy 1o A v a < 9 Y 1 ' Y
A19  voais 1w waa (laun dades arads waade $1auaze) wa (ldun ogu du uaz

a2 3 Yy 1 A 1 ' A [ Y] o &
‘Wiﬂll‘VlEJﬂ"l) Gl,‘]J ("lmm P UALIATOUNFANN ] ) UATAIUDU 9 (“lmm UUNH LAZHIVON) LATHUN



11

v
= (4

g o ] . ' .
Glu?fh'ﬂizﬂﬂﬂﬂuﬂaﬁlﬂuﬂgﬂﬂﬂuaﬂﬁﬂ flavonoids (‘lﬁ}uﬂ flavones, flavonols, isoflavones,
catechins, flavonones (1@ & chalcones) L@ ¢ cinnamic acid derivatives (caffeic acid, ferulic acid,

. . A Y, A ' A 1A 1 o
chlorogenic acid itz au ) Tagawnsawy Id luneunndiuvesisuaszlinnuuanasnueen li
Tuauveariiauazilsuna
5. aYyavasY

a . A A Aaa 3 = ' a
@Lﬁllql,ﬂﬂﬁﬁz (free radical) AD Tmaqama%aaummaﬂmmuimmmagiauuammm
H a AR v 1 d A ] = 1 1 a Aaan =
’éJ']fJﬁl!ﬂJWﬂ 10-13-10-10 UM ENﬂﬂ’J']L‘]J’LlIiJLaQﬁ‘ﬂlliJLﬁi]fJ'iLla3’36\11’3%6ﬂ15lﬂﬂﬂ§]ﬂ381lﬂu Iﬂﬂ
v 9 a . A a A g (A Y a
AINITDATIVIANIYNAUA electron spin resonance (ESR) TnLaQaﬂ3a'laaaucvuﬂul,ﬂumﬂ'eﬂmﬂﬂ
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LS”IWTEJEI,%L“U”IUIJJ TITLANLAIDTINT ANTUDINT msmuﬂmﬂ@uiummﬁ ﬂ'?ﬁﬂuﬂuﬂ
A A ~q Y
WIoaaANaN q N1Flumanyas 1a9
v 9
%”Iﬂﬁﬂﬁ?’nﬂ!,!gﬁ’ﬂ ?Jlélga@ﬁizgﬂﬁ%lNgﬁuiﬂﬁﬂﬂﬂig1J’J‘LlﬂTiLNﬁTU@ﬁ%MﬂJ@QiNﬂTﬂL@Q
Aa a 1 A A Y Y a Aa a
Lms“lumawmﬂﬂm LU ﬂTJg511’8]\‘1Ii‘ﬂﬁ5’l’)ﬂTJg‘VISNﬂ"IEJLL’Jﬂﬁ@‘JJﬂ’JEJMﬁWE Tﬂﬂﬂ”l’l%'ﬂﬂﬂ‘ﬂﬂﬂflg
[ Y a a A t%l o gJ/ o A 9 v A
ﬁ\iWﬁ114SNﬂTﬂLﬂﬂﬂTiﬁ%ﬁMﬂJ’ﬂ\i’ﬂHﬂuﬁ@ﬁi%mi\liﬂﬂﬂ]u ﬂ\i‘L!‘L!fl]H‘ﬂ‘lﬁ/]i?ﬂﬂTﬂ@]@\iﬁﬂ/ﬂ\‘]ﬂ@\‘]ﬂu a
1 3 4 o < Aa .
sumeadniuiedniosdesnae szuudueyyadase (antioxidant) ¥asznou lidaedrs
A d A Y Y o < A @ ana a o ~ 1
mamu"l%umq ] NANVIVUVUNT ) ﬂ’s’fnﬂiﬂ5]58a’t’lﬁﬁ’t’]ﬂ'ﬂﬂﬂ“L!‘]JQﬂﬁﬂWﬂ@ﬂGﬁLﬂeﬁuﬂl@\iﬁﬁﬂll’Jﬁﬂ
a Aaaa 1 1 < =1 A A a =1 a A Y
ﬂiilﬂﬂﬂgﬂiﬂ"l Lmamﬂsﬂmu ll"lJNﬂ??%‘ﬂﬂillWﬂ!?Jiélﬂ;l‘ﬁ@ff'izﬂJNWﬂLﬂUﬂUTTﬁSU‘UﬁTHi‘JHQa
a Y v a A A ' . . 2 = ! ' /A Aaa
@ﬁi$%$ﬁ]@ﬂ151@ﬁ]$lﬂ@ﬂ??%“ﬂliﬂﬂ'ﬂ oxidative stress VHUT FIVETINANTENUNDIFAATIUF I
suuselfamsinalsn
e ¢ 2 o & Y R ' v A o v
ﬂ?ﬂlﬂ@uulél‘lelEll,iﬁ]\‘]%HﬂuGIfNi’Uﬂi$°I/ITLJ’EJTﬂ1iﬂlﬂuL!ﬂﬁﬂ%@ﬂﬁ1391uﬂﬂﬂ%m%u Ulﬂ!!,ﬂ
INTY 10 INNY & INNY D aTENANNNY

a

A = dd’ Iy U < (% o w
ﬂmﬁ'llﬂ@]‘ﬂ@\‘]ﬁ"li°]J5$ﬂ’f]‘ﬂV\Iu@ﬁﬂ’lﬂlﬂﬂﬂi%uﬂﬂ’lﬂ'ﬁu’lﬂﬂ’l Lﬂummﬁmmma@ﬁiz
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Y
A

ﬁ'Tﬁﬂi%ﬂﬂ‘lﬁw‘LJﬂaﬁ'HJ'l3‘E]ﬁEJHJﬂ’JHJW3J'lfJGll’BNﬂoTJIW?HiGglj'lL!’f]@ﬂ"?ﬂﬂsﬁluulﬁiﬂﬂfnﬁjﬂﬂawﬂwuﬂ1u 2
9 [ gtﬂ
VD PNUAD
= Y 9 o ¥ v A o a aAna
. NANUVNUVUAT 9 ﬁ15@1x’1¢]uﬂ"ﬂ$ﬁ?uﬁﬂ§]ﬂﬂfzaﬂﬁiﬂﬁ1u1iﬂﬂ®\1ﬂ‘LlﬂﬁLﬂﬂ‘lJQﬂiEﬂ

a % d' 1 a anan 9
poNFATUVeIEsN haomanalfnsonla

'
= o w

2 . Y Yy A =
2. @L‘!yjﬂﬂﬁig (radical) ‘VIE]ﬂﬂ1“’l]ﬂ@@ﬂhlﬂuﬁ’)‘ﬂ%@]ﬁ]\illﬂ’ﬂlllﬁﬂﬂi (stable)
ax a d = I v Y
6. ’Jﬁfnﬁ’J!ﬂi13‘I’i‘]J%N1il‘lﬁ'l5ﬂi%ﬂﬂ‘]J‘I/‘I‘11!ﬂﬁ!!ﬁgﬂ5’J‘ilﬁ?)ﬂﬂ31uﬁ1u1ﬁﬂ1uﬂ1§!ﬂuﬂ3ﬂ1u
20NTWIATY
as a J a
'JﬁﬂTi'J!ﬂﬁ]%T‘i‘]J%N]ﬂﬂlﬂQ@‘léﬂﬁﬂﬁﬁz
ax a I A a I I v 9 a o
'J‘ﬁﬂ'lﬁ’)tﬂﬁ'lgi‘ﬂ‘]Jﬁll'lmsll’E]\i@léliJ“ﬁE]f’fﬁ&ﬂuﬂ’lﬁﬂfl’lllﬁ’lll’liﬂ1Uﬂ15lﬂu@3ﬁ1uﬂﬂﬂ‘;}fl§§]%u

a

vosTutananie losouniisidanaseulamasd Taoishtonld 1aun 2, 2-azobis (3-ethyl-
benzothialzoline- 6- sulfonic acid) (ABTS), 2,2-diphenyl- 1-picrylhydrazyl (DPPH), ferric reducing
antioxidant power (FRAP) a2 the oxygen radical absorption capacity (ORAC) Lo g U | F93n
o Y a 4 I v 9 a @ % Y Aa ]
M lFlumsimngianuansa lumsdudiduesndasu ludnvazna ldrianie o
6.1 2,2-Diphenyl-1-picrylhydrazyl radical scavenging capacity assay (DPPH assay)
I ax a 4 Y a - = 9 A
DPPH assay [T U35mM5uA51eHANNENT0 lumsaueondsasy 3919 reagent Ao 2,2-

Diphenyl-1-picrylhydrazyl (gﬂﬁ 1) 14 stable radical 1UA2I1az @18 methanol FaenTazaretia

& & v & A
m@ﬂﬂauum"lﬂwmmﬂnﬂau 517 nm

ON NO;

NO,
DPPH

g‘ﬂﬁ 1 g A3 In39er319v04 2,2-diphenyl-1-picrylhydrazyl radical (DPPH radical )
(Osman, 2011)
Tag DPPH[ %Lﬁ@ﬂﬁﬁ“%mﬁu antioxidant (AH) N300 radical species (Rj) Idasaunsn

(1.5) wag (1.6)
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DPPH + AH —» DPPH-H+ A —--emememenen (1.5)
DPPH +R"~ ——» DPPH-R  --eeeemen (1.6)
Y o ' = 9 a 7 Y 9 S <
fdedlinnuansnlumsdueendadu lags anudnvesmTazaedLNNIZanaq
= <3| ' . . = == 2 9
992 31091UNAN1ITNAADAUYUAT 50% effective concentration (ECsp) BINNYD USuaaisaiu
pondasunhldanududuves DPPH  mdeng 50% (Brand- William ct al., 1995 1z Gil ctal.,
2002)
6.2 Ferric reducing antioxidant power (FRAP assay)
F A A R Aq Y 9 a o
FRAP assay 1Huonsntenlglumsasnaeuanuamnsalumsausensatsy lag
o aan = 4 a A = a 9 A A
p1dslgnseisaenduazaamunslasunilasavesarsiszneurarsou fe tieaslszney
a v a d a Y
L F9F0U ferric tripyridyltriazine (Fe3+-TPTZ) 1a5UBIANATOUIINA1TAIUBONTIATULEIDE

waeuldegluglarssenoudadou ferrous tripyridyliriazine (Fe2+-TPTZ) NTAU191 13U A3

il 9t

5‘# N
7\

aunig

FD(II 1 +antloxidant . 7 peqinn Y00 -

"\\"'_
N

Ay gfi)

3191 2 1561909 FRAP assay

1 Y H v
3% FRAP enunsoaamuil §aserntiayu Tagdaai absorbance f 595 nm 910 HUFANHA
anuausalumsueongadulua1saiosns TasnmsifFouiieunua15u1A5§14 Ferrous
9y < 1 9 A an dﬂldd = 1 9 9 < ad
sulfate 1182519910 UA1 FRAP value 19200325 HUNAD (o 140181108 d2an 520157 NUUA0U
Tunisnaae ligeorndudou nazll reproducibility @ (Benzie and Strain, 1999; Guo et al., 2003;
Jimenez-Escrig et al., 2001)
6.3 35 2,2’-Azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) cation radical -scavenging
assay : (ABTS assay)
I as a 4 Y a2 v . .
ABTS assay 1142501515 12H AN 10150 TUNITAI1UONFLATY (antioxidant
. % g ¥ . . . . . . . .
capacity) a9 19 reagent Ao 2,2°-Azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt

9

C . .
(319 2) 11 stable radical 11 aqueous solution A15azaIlITAe) ganauuaslaannueIna

U
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734 nm J 19 2 qas Taseadiavol 2,2’ - Azino- bis (3- ethylbenzothiazoline- 6- sulfonic acid)

diammonium salt

Q oH g
O/’S S /N:< O
; "

] 17 3 gas Tasadaves 2,2’-Azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt
Y
ms1nine ABTS cation radical 11144218335 aail
1% enzyme reaction Ao i%jlﬂullﬁﬁﬂlﬁlﬂﬂf]ﬁaﬁmﬂﬂﬂ@msﬁluimﬁﬂ ABTS cation radical
' . .8 Y
1Y peroxidase, myoglobin wWuau
2. 14 chemical reaction Taalda15tA% 11 manganese dioxide, potassium persulfate,2,2’-
<
azo-bis-(2-amidinopropane)(ABAP) 5ludu
OH + ABTS —*» ABTS+ + H20 -—----------- (1.6)
4
antioxidant (AH) 923111038101 ABTS+ @31l
ABTS+ AH —» ABTS + A - (1.7)
IS Y 9 a2 A Y I 1
1]Wﬁ114ﬂ’J”IllLallllﬂJﬂQﬁTiﬁgﬁTﬂﬁ!ﬁUﬂ?ﬂﬂﬁﬂﬂ’Jﬂ Tﬂﬂ%gi”lflx‘nuWﬁﬂ?iﬂﬂﬁ@ﬁlﬂﬂﬂ? 50%
effective concentration (EC,,)) #1109 Usunaarsdueendasunii lvanuiuduves ABTS

A - g S . 2 =2 s £
manoy 50% N3051891UWaI1J1 50% inhibition concentration (ICs) HIV WD USuaaisau

ponFATUNI 1A NUUTUYDI ABTS+ anad 50%
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UNN 3

B uUMIIVY

=~ v v Y o v a da a A

3.1 ﬂ]i!ﬂiﬂuﬁ'ﬁﬁﬂﬂ‘ﬁ’ﬂ‘“!ﬂ]ﬁ]ﬁiﬂﬂ1§3!ﬂ§1$ﬁ?ﬂn~lum
o w 9 o ] = ' F ' A Y W ]
uTﬁ'J"lGIfWHIJ'Iﬁ‘]JLmZUﬂGLWﬁgL’E)f]ﬂ Tﬂﬂ%%uﬂﬂﬁﬂuﬂlﬂﬁluﬂllﬁ%ﬁﬁuﬂlﬂﬂ!ﬂﬁﬂﬂ FINIDYTI

a

y 1 QU g’l o 1 H
Wiin 1 05 291U Test Tube Centrifuge 1AN11a3lUA0E19 (9A51 1:10) MnUUL lwdgaingil

U

a

fo) 2y o ) A A o . P '
25 "C HIU 15 UIN llajuqqﬂﬁULW’JﬂQﬂqmﬂﬂm 4 C Lﬂu53ﬂ3!’)fﬂ 5 UIN PIAIDYWNAIULLINDY

U
b

¥ 1 % 1 1 d' v o g’J v % % %
anaied 1 41 daudleddIunastzana 3 1 Tnsluvuneumsanaasaiaizdeesduiaues
{ <] @ ] aa d o w ] <3 a
Iitdeongauazinudodis 13 uguugiingu udnhaedslhinu13udes Freeze (gaunigii -20
LK 1 Y [] I 1 1 { < { [l { o
°0) udrena 13 1 v wsdredreeendlu 2 @ Tasaiui 110u13N1 09 Freeze aaui 2 viudh
A A o Y v I
IA309 Freeze Dry oy Ivansenaduma
= ~ v A Aa A o Y a ¢ 1a
3.2 msanwaanzimmzanlumsanadmaiudainiialvmi vaznsinsizrdSunaves
ascorbic acid Tuansanaa s
o ' 9 a o Y A a ~
Inmsamsazaeanee1992081502010F Indophenol IUNTENI IATTUWAINUIU 15 T
o X 9 ' g Z A a a
msmmsnageulesau laens InmsaserssiadinenluasusniensivdSmnasarsazarvd
ndoldlaoszuna) AuimafFina Ascorbic Acid ¥9R108199 NGNS
Ascorbic Acid (mg/g or ml sample) =
(Factor x Vol. dye x Vol. sample made up) / (Vol. sample used x Wt or Vol. sample)
= LYY %
3.3 MSAsENEISanAT A 1vIMm

MIsenasanana i @1uI5ue4 Sreeramulu tazAnse (2010) Ao 111172 lanin (19380 1

@ ] o J {
1M1 3 @29819 2 @18WUT AB Chinese Everest hybrid, Tainsan {t81¢ Chinese Everest hybrid ﬁﬂgmm‘u

a

9 o

organic) @audinulauhanuazerauazdy 5 iy vesdlediduuaNzgnana 4 92 Tueh
a 9y 1" 9 a Aaa A 4 ' g’-’ o

gaurniivod Tagwdnie 20 daaaasveunnuea 60% nilsznovlife 0.1% HCl Avainiuiun

Yo 10,000 g 15 W1A 10 DIFYATE LATNTDIAIINTLAIBATOI Whatman  #1 11auf
v Y ~ o a s

nsodldinu 13 20 esmramea I NI 1L

34 mﬁamwﬁﬂ‘%mmmm Total phenolic



16

a J A [ o - .
IAT1EHUT U Total phenolic Tuansanayii i 1ae3s Folin Ciocalteu au3snsues
Oonsivilai et al. 2007) Taslnlaa1sazareaied1a daeg19az 20 W lasans laluvasanaasa

a H A aa a A [
1A 1ANUN DI 1.58 Uaaans Laziana15azane Folin-Ciocalteu 100 lulasans wanlidnidudie

Y
v A 4

4 Qy a 4 a
10504 Vortex 1913 5 119 @ Ta@euasuoa (20% wiv) 300 1uTnsaas wauldididudnnsa
Yy =2 o AA A Ay = & o Y =2 o o 1 A Y
udanu Blundanguugideuilunal 2 ¥1Tue ndsnnmiuiaihunianinsganauuaiie
Lﬂ%@ﬂfﬂﬁWﬂﬁ@ﬂﬂﬁuuﬁﬂ (Spectrophotometer) (Biochrom, Libra S22 S/N 97765, UK) AN
4 3
AAU 765 W1 TUINAT UAZ N1 Total Phenolic Compound 1a81% gallic acid 1T Uu1a5g14 Wan13
a 4 A Aa o
s znIeuluglauyavesiaaniy gallic acid
a d A I YV a
3.5 mydanzigaeuiamaiuasiiveyyadasy
3.5.173%8 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity
a Jd a a a a
NAI1ER TNV I0YYABATEAINATNITVDA Oonsivilai et al. (2008) Tastilaarsazais
Me819 aed1az 100 Tulnsans laluraoanaass La@uaIsazals DPPH 1.90 daaans weru 1w
v v A P Aa A Ay J A o & o o 1 A
AUAIBIATO Vortex a1y 13 luniangungiveuiiuna 15 1i vasnniuhimsiammsganau
HEIAIBIATDIIAAINITAANA LAY (Spectrophotometer) (Biochrom, Libra $22 S/N 97765, UK) in11187172
AaY 515 W TUILAT LAZAIUIUTN % inhibition VNG

% inhibition = (Ayu — Awmoe/ Apian) X 100

sample’
3.5.2 3% Ferric-reducing antioxidant power (FRAP)
R3S U U YYADATEAINITNITVDI Oonsivilai et al. (2008) TariINI5IAT N
#15a¥a18 FRAP 91n@1322a18 acetate buffer (pH 3.6), TPTZ 10 mM 11 HCL Y94 40 mM tiay
71582018 ferrous chloride LﬁlgljiJﬂSJ}u 20 mM luoasiaiv 10:1:1 (v/v) AINAIAY 158218 FRAP
Y G ] g’/ 1 9 o 1 U a d‘ = 1 d‘
wdousson Ininnasenou s nazihllgulusnaivgugungl @ 37 osrusaiBod nouiaz

1l

Y
ad A

Tunaaeudiedsi azldamsanailsua 50 luTasaas ududvesazars FRAP USuag
Aa aa Y Y o <3 A A I A o Y = A
1.5 Haaans wanlidnu o3 luddaduszeznaar 4 wi il damganfunasi 593 1
Tuwas TagihmsufSedieununsuiasgiuvesaisazaie feric sulfate NHANUTUT B
4924 100-2000 M IAE¥IAMINABITIAIUA B WA A URE
n
353735 2,2’-Azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)
a J a a a
AT NTNIUVB YYD ATEAINITNITVD Oonsivilai et al. (2007) NTBUTITAZAY
ABTS' cation radical 1a8n1sHEN®15a2a18 ABTS 14 mM 5 ml 11ag 4.9 mM potassium persulfate

o 3’; 2 { a { I o ' )
(K,S,0,) 5 ml wanlddnu s Angauuginesluniiaiunat 16 ¥11us neuldihaisazaie

Y
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+ A 9 Yy A ] ] A A
ABTS' upasgienuoa ldiininsganauudsog 1usae 0.700 + 0.020 Anue1IAaY 734 w1
Y
Tuwas miutnlaasazais ABTS' 1,900 lulnsans naunuasanadie1awIoa1su1nsgIu
a %’ ) I % 3’, Qy $ I 3’1 o

100 luTnsaas Tasldiinawdlu blank maulidnnu aane M lunsadlunal 6 win aniuii
v 1 A ~ A 9 I kS o
ARINIgANANLEINAINE1IAAY 734 1 Tuwas Tagld BHT iuganiugy a1ntusiuim
mmﬁm1iacl,umiﬁlmmma8m$ (%) MuaunN1s

Inhibition % = (A, Ao/ A

- X
control sample’ control) 1

00
3.6 myannzvgaauiansiuasiugdunid @amlasen Lorian V., 1996)
v ¢ Aa ad
MENUEaUNSY
Bacillus cereus (TISTR687), Bacillus subtilis (TISTR008), Enterobacter acrogenes (bcc6719),
Escherichia coli ( TISTR3436), Pscudomonas aeruginosa ( TISTR781) and Staphylococcus aureus
(TISTR1466).
3.6.1 33 Disk diffusion
A . dy 1 A Aq Y 9 ¥ < dy
139919 suspension VoUTOLAaZYHAN IFUMTNARIAIBINaUlaon¥e Turiaeanaany
9 4 v 9
Uaoa¥o 1oaz 1 vaoa 14NAUYUININY McFarland scale 0.5 3992 IdlSuande 107-10° CFU/
v 9
inaans Taedszuim 9101 spread suspension Y9500 30U MHA 1411nAY (forceps) Ju
4 1 4 [ { 2 <3 ] { A
ueanoaoaudiu lvliiesinye Nalidu AVury paper disk Jaoaaei19asuu MHA Fula 10
a Y ° ' 1 a I <
luTnsaas vesmsananioyanIuANAILY paper disk 1 l1unngungil 37 °C 1fluna 24 31T
o o 1 I
ANuINTUYeIasanaid lyiinldne 12.5 ¢ RM/ml 149 chloramphenicol (16.67 mg/ml) 11w
positive control
9
ATIINANITNAADY 1ABFUNANITINALTUOVEA (inhibition zone) TAtdurIgUINA1IVDS
a o 3’, { a 2 3| a A o 1 g’; g’; %’, 1 1
vInudusiimayu (uiiadmes) Taedanson paper disk 2 ATI NILUILOULAZIUIAY HIAURDY
waziuinma
a 4 A I 9 v v d . . . . aa
3.7 mydnnzhnaanvansiuasmunisnenaieiiug (Antimutagenic activity) 10g3% Ames
assay
° v A 9 wvAa ~ I 9 1 ) 4
asanaf laumagouguanianiediamlumailuaisdunisnonatewug
@ntimutagenicity) 1ns25 Salmonella test (Ames test) mu3IFM5u09 Oonsivilai tazame 2007)
- . v ¢ % 3|
TaglHuuniiiso Salmonella typhimurium a1eyiug TA98 (Moltox; Boone, NC, USA) &uilu
o A . . Aa
MINAFOUNINAIBNUFIINNITEo UYL (Frameshift mutation) Tua g 6 vigu N3
i’u Vogel-Bonner minimal glucose agar (5mL) Gi@ﬁqmmzmmsi’u top agar 2+) 4 1au191n

o g S A % ] d‘ 1 -
Moltox (Boone, NC, USA) HurenuaniFedaiog1anmiz 1311 daslus1v151ma Oxoid#2
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nutrient broth Y3una 10 mL udamiz13iganigd 37°C w1 6 42 Tua vunsziia 1§ optical
density 7! 600 nm 117D 0.8 u§IMTIEIeUa1TnTzquAI8181 T9TUY Mammalian microsomal
activation system (S-9 mix) Tag11A15199919815 Aroclor 1254 ﬁ‘lﬁ’mﬂ‘luiﬂﬂ«nmaw‘fuwg (rat
liver microsomes) (Moltox; Boone, NC, USA) asluasazaie 1.0 mol/L glucose-6-phosphate-NADP
solution ﬁ 4% (v/v), 81392018 2-AA stock solution (100 pg/mL) wienluans dimethyl sulfoxide
(DMSO) Gluﬁmazﬂa@m%a ﬁ]'lﬂf!:uﬁ1ﬁ'l§ﬁfgllﬂﬁﬁhl°]ﬂﬁj'lﬂ'Iflgfﬂﬂclufﬁi DMSO Lléjﬁﬂi'ﬂﬂl!fl_lll
Yasaide msienaiiszauanuduTudaus 0.01 54 0.40 meGAE/MmL 1 nmsnageunsne
ﬂ’dm‘ﬁu‘ﬁ{ (mutagenicity assay) Ta81A3 115 mammalian S9 activation system (S-9 mix) Tagnsive
9913 Aroclor 1254 711891011 TA3 T ad Uy (Moltox; Boone, NC, USA) #2813 glucose-6-
phosphate-NADP ﬁ 4%

MINATOULVY Microscreen 1119 1a811815 2-AA (0.625 pg) U511@5 25 puL, @13 S-9 mix

=1

YFas 100 pL, YSasweuuaiizenmng 13 25 L vazansadari lyivsears DMSO Y3113

a =

25 uL a31uv9a vial vua 2 mL udanhdredeimumsig 1ingavgil 37°C Wi 20 WA Mkew

@

F v
A1U81M133U molten top agar US11a5 500 pL wanlidnuudi IS uuuiuirvesngy 10

v
a 2

e Bgangil 37°C w48 53109 HIMSTHMUNFALIUNITNAABIRIAIUHTUVDIATS
v o v a o ' v & : v o Y v v
anard lsh Teaeunuganeuntini Tasdauwauvesdsanai lnimaignnszduaie 2-AA
=1 dl o VN~ 1 1% d' 1 ] 1 @ g’/ Y 9
wiimanfasumlaslinIiiiuanuuanaisnui lumiveuszrnamsduganinmsnszquaie 2-
a a @ 4 4 o v o
AA W590INMINARAATUH FAN19911 mutagenic metabolic Y 2-AA 9INUUTINITUHVTIUIY
! [ L a ¥ o v
TaTafindunsizddaanu (his) Vuuazldarniuguae DMSO Taslinisulasuulaslaiy

a I 1 @ g’/ !
5330914 udwaaswalilua¥esazu0an135163 (% Inibition, PI 30 % antimutagenicity) H0gas

Y
AMUIUAIY
A-B
Pl = x100
-C
4 A o = YL A 1 U v J
W A Ao 91U Ia Tatinaiewug lurnasanaaeINLUAA1TNOMINABNUFUIATFIY
A o = Y -{ PR Y Y o 1
Ao S1uIaTaiinanewus luvasanaassniiasanaia lsihnuasnemsnate
WufInAsgIu
A o = v A A a o =
C Ao 11U Ia TatinaeWugnnanusIsuea (31uauIaTatinaugy)
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UNN 4

Han1IN3IzTIVoYa

wamsnaastazenlenamsnaaes

=S d‘ v Aa a A Y] Y a d .
1. msananzivnzanlumsanaImiudaInia 1um tazmainzridSanaues ascorbic
acid luansanarialsm

M3197 1 : PSanadmiiudvesasana (mg/100 g of RM) 1aeds Titrimetric Method

Msana TsanauHa
feeaasana (mg/100 g of RM) (mg/100 g of RM)
v o4 VY e O v U
anansan 1 anansan anansan 1 anansan
dy [} 9
1ol 28 44 26 41
nlaonsa lasih 39 50 38 48

a J a a (%
HaM3AATILHUTININNUFURIANTANA (me/100 g of RM) 1A873T Titrimetric Method 18
d‘ =~ (% ?,’ 9 1 [ % Y a A
uaad I3 ua1s1an 1 lumsessuaisanauuuiuaz iy UL nuMasanaaniia lyiilsua
=) =) = 1 (%) 1 =% o U an d‘ = L} ti' =) a =) =S 1]
INUTIANA NN MR NNTsd A YN INaDa tazwanTeumeuanasyealTadaius wun
[ go’ d’ [ 3/./ A v Y A A a a A 1 J [ Y d‘ [
msanainana 3 a5 aaaenia lymilsnadaiug luuanaeanamsanawianana 3
g’/ J (% ?:I A ] 9 d' (% g’; A A a a A A
a59 Tagagnunasanainnalaenia ladiimsana 3 a5e azlilSuaiadudgega ae so
1] ~ a a 4 1 [ g I
mg/100 g of RM taza15anauiianz 115 uadniiud 48 mg/100 ¢ of RM tilosainnensanan iy
msanasuay TurmunszuIumsdu 29 1H023a 10 UFUINANATANALUULUR UATITANALLU
[ 1 3 o ' o 3 4 o ¥ .. 1 v
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M3197 2 : PBanaflueannavinavesansanaiia lasm

Total phenolics (mg GAE /100 g of RM)

Chinese Everest hybrid

Tainsan

organic Chinese Everest hybrid

4.81+0.00"

8.25+0.00"

16.9140.22°

Note: Each value is mean = SD

a,b,c

Data within the same row with different superscripts are significantly different (p<0.05).

=N | a gl.: v o a J Y . .
Sunaasiszneuiusannanualuaisanasialyi 3ni1z Iaens 19 Folin-Ciocalteu

Y 1 [l
reagent IagtTinailueanisnuavesasanalauan3luaisei 2 ¥sanmsnaasslalaia 1y

9 o i v J . . . . . {
N3 A998 2 MINUD A9 Chinese Everest hybrid, Tainsan Lie¢ Chinese Everest hybrid ﬁﬂgmm‘u

1T W ] @ @ Y o {
organic W’U’JWI’JE]‘(’JNﬁﬁﬁﬂﬂWQll“m‘ﬁHﬁwwu‘g Chinese Everest hybrid ﬁﬂgmmu organic 1l

Psuafluednnuuagega Ao 16.91+0.22 mg GAE /100 g of RM a1u@1e d1sanawa lyiiane

ﬁuﬁ Tainsan (8.25+0.00 mg GAE /100 g of RM) i8¢ Chinese Everest hybrid (4.81+0.00 mg GAE

/100 g of RM) #ua1al

a d a LYY
3. fni’J!ﬂﬁ‘]g‘ﬁﬂ'J‘]NET‘IN‘ﬁﬂG!‘Hﬂ]5%11—!9%%3\0@'53%3\1ﬁ]ﬁﬁﬂﬂ?’nﬂ“ﬂ!ﬁ‘l

M3197 3 : ANNENIATUMSAIUYYABAIZAIY 1,1-diphenyl-2-picrylhy-drazyl (DPPH), Ferric

Reducing Antioxidant Power (FRAP) Assay #a¥ 2,2’-Azino-bis (3-ethylbenzothiazoline-6-sulfonic

acid) VdIANIANAN Iy

Types DPPH FRAP ABTS
IC,, (mmol Fe''/ g RM) IC,,
(mg /ml) (mg /ml)
Chinese Everest hybrid 241.4742.09° 0.0019+0.00° 237.99+3.04°
Tainsan 237.8340.13" 0.0020+0.01° 218.41+1.07°
organic Chinese Everest hybrid 35.72+12.85" 0.00280.01° 165.49+2.06"
BHT 0.18+0.00 2.6159+0.02 0.0891+0.00
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Ascorbic acid 0.06+0.00

Note: Each value is mean = SD
*>° Data within the same column with different superscripts are significantly different (p<0.05).
1IANsIATIERANanTalumsdueyyadaszale 1,1-diphenyl-2-picrylhy-drazyl
(DPPH), Ferric Reducing Antioxidant Power (FRAP) Assay (i8¢ 2,2’ - Azino-bis (3-ethylbenzo
thiazoline-6-sulfonic acid) vesasanani lui lanaaselasldialuni 3 @069 2 aresiug Ao
Chinese Everest hybrid, Tainsan 4{01& Chinese Everest hybrid ﬁﬂ’gmm‘u organic
a d a
3.1 MIAATZHANNABNIDIUMINUOYNADA308 1,1-diphenyl-2-picrylhy-
drazyl (DPPH)
MIAATIEHANNEINTD lUNTA U YLAdATEAY 1,1-diphenyl-2-picrylhy-drazyl (DPPH)
I =® a a o v o ~ ' a ~ = ~ 1
Aumsanylszansnmuesasanalunssiuaany DPPH neglugieyyadassiiadesnoglu
A a ~ =l v a g 9 A Yo
d1502a10 Iag DPPH Ao oyninodszidnesuazainisnsuoianasould e lasuszaou
4 o ! < { 1 a3 a
leTasnuainluanaduazsiliaswiluluagan luilueyyadase
Tumsanp ldinszianuansavesasanalunisilianududuves DPPH
3| o ! '
anaag 50% (IC,) 1aeld BHT tag Ascorbic acid tHudaniunulanans13luarsiei 3 Tagwuan
arsana luiia1oWug Chinese Everest hybrid N1/gniuw organic Inauaiunsalunisain
PUNADATLGIFA (35.72+12.85 mg/ml) AWA28 a15ana¥ia lyi1e189WHE Tainsan (237.83+0.13
mg/ml) 482 Chinese Everest hybrid (241.47+2.09 mg/ml) MNa19Y
3.2 MRS ITHAINAINDIUMIA U YUABAIYA Y Ferric Reducing Antioxidant
Power (FRAP) Assay
I 1
Ferric Reducing Antioxidant Power (FRAP) Assay Lﬂuﬂwimmmmmm”lumsﬁ’mawa
a gJ/ 2 a aAa J 9 a g <3 a 3+ @ .
ETTNINUATFUNANINNITIAW Lasl¥a1sdsenoumesouveunannesn Fe'' nU TPTZ (ferric
. . . . k) a g <3 @ 24 @ R A %’ a A
tripyridyltriazine) laa15isznouiBatsouvounanosa Fe' nu TPTZ Falidiktu uazganan
HaainNUeINAY 593 U1 TULAT
TumsAnrauialumsdueyyadaszvesasananiedds FRAP wanisane lauaas’ld
Tuasneh 3 Tasasanawa lsia1eWus Chinese Everest hybrid 1lgnuu organic Haueunsa
Tumsdueyyadaszgaga (0.0028+0.01 mmol Fe’ /g RM) a1uade asanaia laiiaionug
Tainsan (0.0020+0.01 mmol F e’/ g RM) (tag Chinese Everest hybrid (0.0019+0.00 mmol Fe’'/ g RM)
RETSRLEM)

a d a
3.3 MIAATIZHANNAINIAIUMINUDYNADA3ZAY 2,2°-Azino-bis (3-ethylbenzo
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thiazoline-6-sulfonic acid)
< Y Y a o = <
Wunisdaanuauso lumsdiueyyadaszveaisana 1ag ABTS vzgnilasiilu
a 9 a = x> A ~ 2
ayyadaszAlM A lsReulosvama (K,8,0,) tazganauuaannnueninay 734 w1 Tumwag
I 4 % I o
Tumsanulaimizianueansovesasana lagld BHT iHludaniugu Tduaas1ilu
~ 1 o ) 9 ] 4 . . A .oA
A13519% 3 Tagnu ’dﬁﬁﬂﬂﬁ]llﬂfmiﬁ1ﬂwu‘§ Chinese Everest hybrid ‘VI‘ﬂQﬂLL‘]J‘]J organic U
anuasnlumsmueyyadasgaga (IC,=165.49+2.06 mg/ml) Awaie drsanai lsiae
[ 4
WHT Tainsan (IC;;=218.41+1.07 mg/ml) 1A Chinese Everest hybrid (IC;;=237.99+3.04 mg/ml)
ANAIAY
= 9 a (% % 9 9 Aax
MINMIANBIANUA T IUMIA U YYD AT URIET AN 111 A2975 DPPH assay,
U o ] J {
FRAP assay 1ag ABTS assay #1371 2 15191819315 Chinese Everest hybrid M1/gnuuy organic 1
anuamsalumsdueyyaddszgege iinfSeuwfiounua1suasgIune BHT uag Ascorbic
9 [
acid wunmsana lyhnsaudiedsidseaniammnnasnasgiu uazanuamiio lu
MIMUBINFIATUVRITITANAIZADAAARINUUT U1 VB Total phenolic N IUAIBE1 ¥INANT
analafilSuraved Total phenolic ¥1EHANNE 1152 TUNITAIUBNFATUNIAFUNY B9
Y o = 1 4 a = a o I 9y
goAnaoINUMsANEIANNFUNUTVesUSadveannuanua s lumsiduaisaiu
DONFIAFUVDI Jacobo- Velazquez azAm(2009)

a d a Jd YY)
4. MIAAZHANNABNSDIUMINUGAUNSIVBINsaNAT |

d' Y a G VK'Y Y ad . . .
AN 4 : ﬂ'ﬂ&l@l’]?ﬂiﬂiﬂﬂ13?]1H@ﬁuﬂiﬂﬂlﬂﬂﬁ1ﬁﬁﬂﬂﬁ3\1‘ﬁ!ﬂ1 iﬂEI’Jii Disk diffusion

Strains Inhibition zone (mm)
Chinese Everest hybrid Tainsan Chloramphenicol
(12.5 g RM/ml) (12.5 g RM/ml) (16.67 mg/ml)
Bacillus cereus 9.93+1.01" " 10.08+0.80"™ 25.87+0.82"
Bacillus subtilis 9.33+0.76"™ 9.00+0.50™™ 14.83+0.41°
Enterobacter aerogenes 11.33£0.29"™ 11.33+2.08"™ 30.08+2.67"
Escherichia coli 10.50+1.32%™ 10.10£1.15%™ 13.33+1.37°
Pseudomonas aeruginosa 11.60+0.69"™ 10.33+0.58"™ 30.25+1.21"
Staphylococcus aureus 10.67+0.76"™ 10.83+£0.58"™ 33.92+2.56"

Note: Each value is mean + SD
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*® Data within the same row with different superscripts are significantly different (p<0.05).

™ Means not significant.

a

=< Y ~ J v W Yy v ad . . .
iﬂﬂfﬂﬁﬁﬂﬂ1?’1’3111?11%']5%!]‘11!?!15G]1uﬂauﬂiﬂﬂlﬂﬂﬁ1iﬁﬂﬂ‘ﬂ?1"]ﬂﬂ1 #8737 Disk diffusion

1duaaa13luasnan 4 1énaasalaelsiilsi 2 @19813 2 a197WUE A Chinese Everest hybrid

q

' @ o o ¢
1Az Tainsan WU W2 Tt eewug Chinese Everest hybrid 1ag eeWg Tainsan Hanwaimsnlu

SIS

v
a Y] v O [] 1 [ 1 o o ana

MImuaunIdld TasnanmsAnuiveansgesmeius hitandsiuedeiisdirymeada win

I~ ~ @ A . 1 o @ 9y ¥ Y o
1Wieuifeunua1su1ATgIuAe Chloramphenicol WUAA1ITANAR LA INIdDIT1OWUT ]
UszansmmwaInNaTnIgIu

a d v d

5. MIIAIZHANNAINTDTUMIMUMINBNAIWHE (Antimutagenic activity)

< 1 o J o
N1TNATDVUDI Ames lﬂuﬂ'lﬁcﬂﬂﬁ'ﬂcﬂﬂ']ﬁﬂ@ﬂa]ﬂwu‘ﬁuuusﬂ]}@uﬂﬁu (backward or reverse

q

'
A o

. A . . ' A 9 [ Y v J
mutation) 1uHUANIEE Salmonella typhimurium 1131z 1muaRGenhu ldgnri dnarerug lou

' o o a a A ) A A 1A o A a a2 A
ulilﬁ'nﬂﬁﬂﬁﬂlﬂi']%ﬁﬂﬁﬂ@zlljuﬂﬁ“l/lﬂullﬂ LL‘Uﬂ'VILiﬂﬁ]gllmﬂﬁﬂJcluWJﬂa']\WIalﬂﬂﬂﬁﬂﬂziJIu?Jﬁ"ﬂﬂl!

o

A ) o Y A A L4 9 a S as Y 2’, =
ﬁ’”l31/]L!"I‘Jﬂ'i/]ﬂﬁ@‘ﬂﬁ’ﬁﬂifﬂ’lﬂﬁu‘umﬂLiﬂﬂawwuﬁllﬂﬁiNﬂiﬂ’ﬂmﬂu%ﬁ‘ﬂﬂullﬂﬂﬂﬂiﬂﬁuﬂ N7

s ¥ v\ 2 D

Y] A dyd I 9 1Y) Aa A g A A
AAINUFASINTIUINTUNITIOUNAVVDINITNA NN UTATILT N LL‘Uﬂmiﬂmﬂumsemacluﬂﬁ

Q q

P
9 = wa A

A @ a a A Y o A o Y A A 1
nagaul UeNIINABIDIAINIARL IUBdNALLAITINANaNTAD Y g ﬂﬂ?iﬁllﬂﬂﬂliﬂuﬂ’l”lmul’lﬂﬂ

q

a o Y 1 y A o q ¥ A A a A A
MINANAINWUE 1AL rfa mutation Ao M3y IRuuaRGevIams lald Tnausamlsaimdouuu
o./ s A A o v R 1 =< ) s Y o
missaavowuaiine mildamsnaeiugnii Tuanalvaamunsoduriumiayadg T luan
A [ . A o ] A A ' A d AAa A
uuAfize'’ld, uvrB mutation Ao MM IRLUARG s ATEDUSRULENAD WO NAAUNA (loss of DNA
.. .. o & A Aaa g v da dﬂg 1 ] Y A a o Y
excision repairing system) A9l WONMERUTINATY 32 lignyouuan ldamiouani 1A
a3 a ng; o 1 9 Y = a a a A
awweralnatigmirtlloienoald uazgaiie R factor Ao MaauwalIaia ¥iia pkKM 101 3o
a A 4 [ A A 1 { 1 o J
pAQ1 i I lumuadiGeesneliuuaiizeiinnu lhaomsgnilasunilaslasasnenateviug 14
2
WINUU
= 9 1 Y4 % Yy 9 ax
namsanIANuaEsalumsMmumsnenatewuivesasanan lmi 42675 Ames
1@uenInanIsnNAaoY mutagen LA antimutagen H411A1519% 5 uag 6 Taenun luaIuveans

g’/ =~ a dy A a = (% 9y ' dy = a
NATOY mutagen UU nﬂm%myumwammﬂmu'lﬂ G]fﬂﬁ11l1’iﬂﬂﬂ1§'l,l,ﬂ’ﬂuﬁ’3uuﬂ$llﬂﬁ'l,%if,y"lJfN

k4 ¥
woripeun wazludIuueIN1INATOY antimutagen Daudazlinssyay TnvouFoauranns

1 A (2 ]

~ a vy 9 A X X a a 9 = T A A o X
NMINYBAIDYNNAITNLUVNVULWNUU IBDISUNITLITIYUDYIAINATY LALNDWITTUTIIIUIULTDUDN

blank wuNHswumanu 1l lidlu ldamrdanms vld luenunsosimnduanily %inhibition
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] k4
ulﬁj %QﬁWH’JHL%@ﬂI@Q blank ﬂ’)ﬁ%gﬁﬁWH’Juﬁ}ﬂﬂ MINUTIUIUNIN DIUNAINMT reverse NALULOIVDI

~ = =

¥ [ I~ 4 ¥ i o ]
Wwouvuanise ¥aluuraziullldiiiosnnmyouuanFeniiulslunianaaey Tar1uns
wa 3 Aa 9 Y 1A wa 9 o ° Y
asnaeuguantailunSeuiesudiniiguaniagndesmumanmsuazasorhwnlgdluns
A A, @ [ I R .
nanodla lag'lanaaeunuaniianaloisalenu 1ui1921ilun13@379 histidine requirement, N3
. KX o Y 1 Y dy a
A3 rfa mutation 11AZN15ATI R-factor 39 19 lieunsoas ldwansnadeuiiinaainaunsg

v 9
10 o199zdeaasuIsmIinaasslnivsowsuuaiizeluulumsnaaow

A15199 5 : MINATOY mutagen VOIATANAT 11N

Mutagen ames assay
Concentrations of Tainsan TA98 (colonies/plate) Mean SD Corrected with DMSO
(mgGAE/ml) 1 2 3
Blank >200 >200 >200 * * *
0.031 38 63 4 35.00 | 29.61 *
0.062 34 26 21 27.00 6.56 *
0.125 24 22 24 23.33 1.15 *
0.250 23 44 35 34.00 10.54 *
0.500 10 >200 >200 10.00 * *

Note: Each value is mean = SD
" Means can’t calculate.

A15197 6 : MINATDU antimutagen VOIAITANAN 119

Anti-mutagen assay

Concentrations of Tainsan TA98 (colonies/plate) Mean SD Corrected with % Inhibition
(mgGAE/ml) 1 2 3 DMSO
Blank >200 >200 >200 * * *
0.031 73 2 >200 37.50 | 50.20 *
0.062 22 5 7 11.33 9.29 *
0.125 5 11 6 7.33 3.21 *
0.250 6 8 9 7.67 1.53 *
0.500 8 7 5 6.67 1.53 *

2-AA (3 ug/25ul) >200 >200 >200 * * *
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Note: Each value is mean + SD

" Means can’t calculate.
a
UNnn s

unagl

asilwamsive
= A [ a A @ Y a d A
namMsanEIanzimzanlumMsana Il Um0 I nazns izl
Y
V04 ascorbic acid Tuasanayialwi 418733 titrimetric method a8 suasadALUVL ALV
1 (%} 4 % 1 Q EDI { L% g}/ (%3
uite lgdrog1anldenia lsmiaziiio lai wu asanaihnada 3 aseanaasnyialy
Y A A a a A A v 9 S A a a A
iSuadaiudgega Ao 50 mg/100 g of RM azd1sdnaniaaziilsuaiaiiug 48 mg/100
= £ = v W 9 Y I 9 a
g of RM 1182010 M3fAn1gnsn s immwvesasanad Iy ludumaiuaisdueyyaddse,
I 9 a ~ J I Y ' 4 ~ v Y
matlumsdugaunse tagmaitlumsdumsnonaleiug laomsond13anaaIeuMIuea 60%
1 o Y] a a3 a o
mlszneuliare 0.1% HCl dvisumsAneSinailueanuazmsilumsiueyyadass 14140
o [] Y] o {
lani1 3 @29619 2 @197WUT A0 Chinese Everest hybrid, Tainsan 118% Chinese Everest hybrid #11/gn
1 [y ] [} 4 {
UV organic mﬂmiﬁﬂyWWUQTﬁWSﬁﬂﬂﬁQVL%LVBﬁﬁWWH‘Q Chinese Everest hybrid ﬁﬂgmm‘u organic

g A

T5mailuedniaunagaga fie 16.91+0.22 mg GAE /100 g of RM ilefintamaytiamsiilues
MUBYYAdATE A2875 DPPH assay, FRAP assay g ABTS assay Wi a1sanana lshanenus
Chinese Everest hybrid f11/gnii11 organic ﬁmmmmm“l,uﬂﬁﬁ'm@mq”a%ﬁiz?}ﬁqﬂGluﬁzmm?%
Tae DPPH assay 1411 1C,=35.72+12.85 mg/ml, FRAP assay 1111 0.00280.01 mmol Fe’ /g RM
1oz ABTS assay WA11C,~165.4942.06 mg/ml uazilenyaaauiamadiuaisdngdunssve
arsana 1181035 Disk diffusion 181917 19171 2 @185 A Chinese Everest hybrid 11ag
Tainsan W1 %2 Tti a0 U g Chinese Everest hybrid g @10Wus Tainsan Hnuannsalunis
fuyaunidla T@ijamiﬁmgwmv‘?’mmamﬁuﬂmmﬂ@iNfTuasiNﬁﬁﬂﬁﬁaumwﬁﬁa 910

=

I Y 1 v v w 9 Y ] Y
ﬂ'liﬁﬂ‘kﬂﬂ'liL“]Juﬁ'liﬁ'luﬂ'liﬂ@ﬂﬁ'lElWH‘ljeU’fNﬁ'liﬁﬂ@W'Jul‘]ﬂﬂ'l meﬂummmﬁgﬂwa%



26

UFIIMUNIN

a a 1 a o a 4 a
NUNDI BUNIINFY. 2549. AloUPiaMImsTnTIzrioms. a1 isunalulagerws.

=

yINeaema lu lagasuis.

Q

a @ d 4 U a o @ @ % 4 o a o R
‘ﬁmmu”l‘wTiﬂuam%uazﬂmz. 2549. mm%auazwwmmiﬁﬂﬂmﬂwmﬁamgﬂuwamﬂmmmaw

ﬁ’smﬁu. Uligfﬁnﬂ httn://librarv.car.chula.ac.th:82/searchll¢91)°’l]1ﬂ

http://pcog.pharmacy.psu.ac.th/thi/Article/2547/01-47/foodmed2.pdf

Adrian A. Franke et al. 2003. Vitamin C and flavonoid levels of fruits and vegetables consumed. Food

Composition and Analysis. Available : www.sciencedirect.com

Bae, S., and Suh, H. 2007. Antioxidant activities of five different mulberry cultivars in Korea. LWT -
Food Science and Technology. 40 (6): 955 - 962.

Chandra, A. K., Mukhopadhyay, S. Ghosh, D., Tripathy, S. 2006. Efect of radish (Raphinus savitus
Linn.) on thyroid status under conditions of varying iodine intake in rats. Indian journal of
experimental biology. 44(8): 653 - 661.

Dixit, Y. and Kar, A. 2009. Antioxidant activity of some vegetable peels determined in vitro by
inducing liver lipid peroxidation. Food Reserch International.
D0i:10.1016/j.foodres.2009.06.011.

Ee, K. Y., Rehman, A., Agboola, S., and Zhao, J. 2009. Influence of heat processing on functional
properties of Australian wattle seed (Acacia victoriac Bentham) extracts. Food Hydrocolloids.
23:116 — 124.

Fabri, R.L., Noguerira, M.S., Braga, F.G., Coimbra, E. S., and Scio, E. 2009. Mitracarpus frigidus
aerial  parts exhibited potent antimicrobial, antileishmanial, and antioxidant effects.
BioresourceTechnology. 100: 428 — 433.

Koh, E., Wimalasiri, K. M. S., Chassy, A. W., and Mitchell, A. E. 2009.Content of ascorbic acid,
quercitin, kaempferol and total phenolics in commercial broccoli. Journal of Food
Composition and Analysis. Doi: 10.1016/].jfca.2009.01.019.

Kusamran, W. R., Tepsuwan, A., and Kupradinun, P. 1998. Antimutagenic and anticarcinogenic

potentials of some Thai vegetables. Mutation Research. 402: 247 — 258.


http://library.car.chula.ac.th:82/search
http://www.sciencedirect.com/

27

Lennette, T. H., Barilows, A., Hausler, W.J., and Shadonay, H.J. 1991. Manual of Clinical

Microbiology (Sthed). Washington, DC: American Society for Microbiology.

Lorian, V. (1996). Chapter 1: Disk Susceptibility Test. In Antibiotics in laboratory
medicine 4th ed. pp. 14-32. New York: Maple Press.

Martinez, A.J., Vicario, I. M., and Heredia, f. J. 2009.Effect of ascorbic acid on deterioration of
carotenoids and color in ultrafrozen orange juice. Journal of Food Composition and
Analysis. 22: 295 — 302.

Mertz, C., Brat, P., Caris-Veyrat, C., and Gunata, Z. 2009. Characterization and thermal lability of
carotenoids and vitamin C of tamarillo fruit (Solanum betaceum Cav.). Food Chemistry.doi:
10.1016/j.foodchem.2009.07.009.

Netzel, M., Netzel, G., Kammerer, D.K., Schiebe, A., Carle, R., Simons, L., Bitsch, I., Bitsch, R., and
Konczak, I. 2007. Cancer cell antiproliferation activity and metabolism of black carrot
anthocyanins. Innovative Food Science & Emerging Technologies. 8(3): 365-372Melendez-

Nojavan S., Khslilian, F., Kiaie, F. M., Rahimi, A., Arabanian, A., and Chalavi, S. 2008. Extraction
and quantitative determination of ascorbic acid during different maturity stages of Rosa canina
L. fruit. Journal of Food Composition and Analysis 21: 300 — 305.

Oonsivilai, R., Cheng, C., Ningsanond, S., Bomser, J.A. and Ferruzzi, M.G. 2006. Induction
of quinone reductase activity in murine hepatoma cells by extracts of Thunbergia Laurifolia
Lindl. Presented at EB 2006. Moscone Convention Center, April 1-5, San Francisco, CA.

Oonsivilai, R., Cheng, C., Bomser, J. A., Ferruzzi, M.G., and Ningsanond, S. 2007. Phytochemical
profiling and detoxification properties of Thunbergia Laurifolia Lindl (Rang Chuet) extracts.
Journal of Ethnopharmacology. 114: 300 — 306.

Oonsivilai, R., Ferruzzi, M.G. and Ningsanond, S. 2008. Antioxidant activity and cytotoxicity
of Rang Chute (Thunbergia laurifolia Linn.) extracts. Asian Journal of Food and Agro-
Industry. 1(2): 116-128.

Osman, A.M. 2011. Multiple pathways of the reaction of 2,2- diphenyl- 1- picrylhydrazyl radical
(DPPH[ ) with (+)-catechin: Evidence for the formation of a covalent adduct between
DPPH  and the oxidized form of the polyphenol. Biochemical and Biophysical Research

Communications. 412: 473-478


http://www.sciencedirect.com/science/journal/14668564
http://www.sciencedirect.com/science/journal/0006291X
http://www.sciencedirect.com/science/journal/0006291X

28

Prior, R.L., Cao, G., Martin, A., Sofic, E., McEwen, J., and O‘Brien, C. 2007. Antioxidant capacity as
influenced by total phenolic and anthocyanin content maturity and variety of Vaccinium species,
Journal of Agricultural and Food Chemistry 46: 2686 — 2693. Pernice, R., Borriello, G.,
Ferracane, R., Borrelli, R. C., Cennamo, F., and Ritieni, A. 2009. Bergamot: A sorce of natural

antioxidants for functionalized fruit juices. Food Chemistry. 112; 545 — 550.

Punchard, N.A and Kelly, F.J. 1996. Free radicals, a practical approach, IRL Press, Oxford.
271-285.

Sreeramulu, D., and Raghunath, M. 2010. Antioxidant activity and phenolic content of roots, tubers
and vegetables commonly consumed in India. Food Research International. 43: 1017-1020.

Taniguchi, H., Kobayashi-Hattori, K., Tenmyo, C., Kamei, T., Uda, Y., Sugita-Konishi, Y., Oishi, Y.,
and Takita, T. 2006. Effect of Japanese radish (Raphinus savitus) sprout (Kaiware-daikon) on
carbohydrate and lipid metabolism in normal and streptozotocin-induced diabetic rats. Journal

of Nutritional science and vitaminology. 53(3): 261 — 266.



29

1. %0 we. 03 Jugms quAilad
Asst. Prof. Dr. Ratchadaporn  Oonsivilai
2. fiag v maluladens dindvmaluladmsinums sviinendomaluladasuts
JMTAUATINVEU 30000
Insfni 0-4422 - 4232 Tnsens 0-4422 - 4387

Email address: roonsivi@sut.ac.th

3. UsziAnsAne
USeyaws @i imenanansiudio (we1uia)
A4010U  ATNYIUIAMIEAT UWNINYISUVDULAY
Ufiduda 2530
USga i @191 InenFansnIsennis
an1uu Dalhousie University, DalTech, Canada
Ufidusa 2543
W9 nus: “The Effect of Beta-Glucan Polymers on the Rheological
and
Filtration Properties of Wort”
unaauilésy : yugftneddy NSERC Canada
Usgayen a@nwnismalulagenms
G uwninendomaluladasund Uiidsa 2549
W MeIWUS : “ Neutraceutical and Functional Properties of Thunberga
Laurifolia Lindl (Rang Chuet) Extract”
unaeuilesy : uitannenanssuImInede
4. duvsdagiu
AYI8MEns13158 Ussanvdymaluladenms drindvimalulagnisinuns
W Ingaemalulagasus
5. Uszaumsaln1sineu
Aug 2017- Current : Lecturer, Department of Food Technology Institute of
Agricultural

Technology Suranaree university Nakhon Ratchasima, Thailand


mailto:roonsivi@sut.ac.th

30

April 2015 - July 2017 : Assistant Rector for Planning
Oct 2011 - Sep 2013 : Assistant Rector for Administration
Jan 2007 — Sep 2011 : Lecturer, Department of Food Technology Institute of Agricultural
Technology Suranaree university Nakhon Ratchasima, Thailand
Jan.2002 - Dec 2006 : Ph. D. candidate, Suranaree University of Technology
Oct 2000 - Dec.2001 : Lecturer Department of Food Technology Institute of Agricultural
Technology Suranaree university Nakhon Ratchasima, Thailand
Sept.1997 — Oct. 2000 : Research Assistant Department of Food Science and Technology
Dalhousie University DalTech Halifax, Nova Scotia, Canada
Oct. 1993 - Aug.1997 : Register Nurse, University Infirmary, Suranaree University of
Technologydl Nakhon Ratchasima, Thailand
May.1987 - Sept.1993 : Register Nurse, Intensive Care Unit, Srinakarin Hospital, Khonkaen
University Khonkaen, Thailand
6. MATBiILETILED

1. enidsatuanysailasenisuseandly neural network dusumenanudutuings

luansagany beta-glucan

WA U avIngnsemaluladgsuns NudTeenansdivg 2543: imtlasang

2. 1A5an13 IRPUS: Msw3euansaningausiednndudaniluwin vuidy anq. 2550:
Wnilasang
TAsams UBI: mswaunndnsasinsesmuderdraiy nuide SUT-UBL: sfmiileasenis
A543 ITAP: n3ieTeslssnuilorenssusesseuy GMP : wanihlasenns
1A59A73 ITAP: MINaLINaASMTEInTIBEULAD: Fnrtdilasanas
1A59113 UBL: n158ne1gnisiiunansiasianvsieiduii: iamtlasanig

TA59N1T ITAP: TASIN19A5ANEUSE AV NMMUedtnedaA3esdngn « shanrilasenis

© N o koW

a &

lassmsnis@nwinsusuusanssurunmmiinde simunzaulagldprofilevesgumaiivlu
fafrun: Wavtlasens

9. 1AT9NNS UBI: MSWAIUINARN LA IwNw: sutnlasenig

1 (%
a a L% v

10. 159715 UBI: Mswmunndnsineiinangn: imtlasenis
11. lasanmsguanisdnnniasanaudRidmtnveansaingean giuauay iesenues :
Winilasens

12. 159NN AN IR BN L ELE1IVIETANASTINAN WINTUILATINNG



13
14
15

16

17
18
19
20

21
22
23

24

25

26

27

28
29

31

Tessnstinmmeulduasnisinluldma@anmeesansaingneda : Hmtlasenis

- T5ans ITAP: mswimumandusivinfsdisagy: smhlasens

TesanmsgyvnatiamiagauautRldamihivesfundesuarfniiiunsusdin: i
1A5aN3

Tasans msada quismatinm wazauansRidmihiivednaleledainnszusamnysuay
§an98: Fmtlasanis

asimawdsnansadaiiusdaviofiudeisatabu: suthlasans

 1A5en1g iTAP : msndniasesnudmthiianansainiiléansssusa - QL%WW

Tassmsthanmferlduagnniluldnmstnmuesansadndaun: wanthlasanis

- Tasen1s msaie qrismetinmuszauanRidanhiivesansataanniialui : sl
1A5IN3

 TAsans ITAP: maitamnanfasiasuemanewnaies Stem Cell: sntlasins

Tassmsniswenidelnslulefnanmnifudivends shmdlasenis

 TAsn1sqvisniedanm Frusunmesngns uasnsdnddnmuesesatanszueanes:
WantlAsanis

- 139715 Science Park SUT: nsuanuazfnwanantivestnniuimiousulssmuia
Synbiotics: fifeaays

- TA59n13 ITAP: mssimuneseshvasulng : ey

- 1A59715 ITAP: ML manAnsiadesdendasulng : fideuy

. 1A9M3 ITAP: miﬁﬂmqm‘éw%amwLLazmaaU@mamﬂaL%W“L’hﬁmmﬁmﬁﬂmmm:
ﬁLsTisJ'aﬂmy

Tasans wandasiiasuevnaionisauaudminnansaiasssumni: Fuilasing

 TAsans mswaiunansugianvisaululefndannnindudivuzvae: wntalasanig

7. UAYNN1AI9NTUNS

1.
2.

1AS9N15E81MSEAYUINITAINNNNLU: FINTNLATINTS

139715 AavantRanseangnsn1sTinInvesansainlusenilng: ¥ntilasenis

1A59A15 ITAP : NSnaaauUseansualuseau Pre-clinic ¥99a15Usenauilusdnly
=~ A o o A a ana s v A '

iwsashualyainNHAnlaeIBBUN3E | dlaBIvysw

TASINTT MSHAIUINAR D UNLASUDIMNTAN NS VLN W UTLLANNUNIY: FINTNLATING

lasens Msiwusdnduniasie v sdmiugiunsen: simdlasanig


http://nrpm.nrct.go.th/Common/ViewProjectDetail.aspx?ProjectID=118394
http://nrpm.nrct.go.th/Common/ViewProjectDetail.aspx?ProjectID=118394

32

6. 1a39n1s lnvuiugnssuuazaunassuuiAuiuvenandugiemsgululefingd: Wi

¥
q

1ASINS

7. 1A5an15 wavesansnqueelnialidsudseAnsamdnfwdelagumansiugnssy: vt

1AS9NT

8. Peer-Reviewed Publications:

1)

Nawong, S., Oonsivilai, R., Boonkerd, N., and Hansen, L. T. 2016. Entrapment in
food-grade transglutaminase cross-linked gelatin-maltodextrin microspheres
protects Lactobacillus spp. During exposure to simulated gastro-intestinal
juices. Food research International. 85: 191-199.

Kachenpukdee, N., Santerre, C. R, Ferruzzi, M., and Oonsivilai, R. 2016.
Modified dietary fiber from cassava pulp and assessment of mercury
bioaccessibility and intestinal uptake using an in vitro digestion/Caco-2 model
syatem. Journal of Food Science. 81(7): T1854 - T1863.

Kachenpukdee, N., Santerre, C. R., Ferruzzi, M., and Oonsivilai, R. 2016.
Enzymatic digestion optimization of dietary fiber from cassava pulp and their
effect on mercury bioaccessibility and intestinal uptake from fish using an in
vitro digestion/Caco-2 model. International Food Research Journal 23(2): 660 -
666.

Singthong, J., Oonsivilai, R., Oonmetta-aree., and Ningsanond, S. 2014.
Bioactive compounds and encapsulation of Yanang (Tiliacora Triandra) leaves.
African Journal of Traditional, Complementary and Alternative Medicines. Vol.
931-932: 76 — 84.

Chaicharoenaudomrung, N., Oonsivilai, A., Oonsivilai, R. 2014. Chlorophylls
contents in Echinocactus grusonii extract. Advanced Materials Research. Vol.
931-932: 1507-1511.

Samruan, W., Gasaluck, P., and Oonsivilai, R. 2014. Total phenolics and
flavonoid contents of soybean fermentation by Bacillus subtilis SB-MYP-1.
Advanced Materials Research. Vol. 931-932: 1587 — 1591.

Chirinang, P., Oonsivilai, R., and Kulrattanarak, T. 2014. Ultrasound assisted
extraction for preparation dietary fiber from cassava pulp. Advanced Materials

Research. Vol. 931-932: 1502 -1506.



33

8) Oonsivilai, R. and Oonsivilai, A. 2010. Differential evolution application in
temperature profile of fermenting. WSEAS TRANSACTION on SYSTEMS. Issue.
ISSN: 1109-2777. Issue 6(9): 618-628.

9) Oonsivilai, A. and Oonsivilai, R. 2009. A genetic algorithm application in natural
cheese products. WSEAS TRANSACTIONS on SYSTEMS. Issue 1, Vol 8, January,
ISSN : 1109 - 2777, pp: 44 - 54.

10) Oonsivilai, A. and Oonsivilai, R. 2008 Parameter Estimation of Frequency
Response Twin-Screw Food Extrusion Process using Genetic Algorithm. WSEAS
TRANSACTIONS on SYSTEMS. Issue 7 Volume 7, July, ISSN: 1109 — 2777

11) Oonsivilai, R., Ferruzzi, M.G., and Ningsanond, S. 2007. Antioxidant activity and
Cytotoxicity of Rang Chuet (Thunbergia laurifolia Lindl.) Extracts. As. J. Food Ag-
Ind. 1(02): pp 116 — 128.

12) Oonsivilai, R., Cheng, C., Bomser, J.A,, Ferruzzi, M.G., and Ningsanond, S. 2007.
Phytochemical profiling and detoxification properties of Thunbergia
Laurifolia Lindl (Rang Chuet) extracts. Journal of Ethnopharmacology 114: 300-
306.

13) Oonsivilai, R., Cheng, C., Ningsanond, S., Bomser, J.A. and Ferruzzi, M.G. 2006.
Induction of quinone reductase activity in murine hepatoma cells by extracts
of Thunbergia Laurifolia Lindl. FASEB Journal. Vol. 20, no. 4, Part 1: A154

14) Speers, R. A., Patelakis, S.J.J., A. T. Paulson, and Oonsivilai, R. 2004. Shear rate
during brewing operations. MBAA TQ vol. 41, no. 3, pp. 241-247.

Conference Oral Presentations:

1. Chirinang, P., Thaiudom, S., OOnsivilai, A., and OOnsivilai, R. Response surface
method for promeganate seed oil preparation. International Conference of
Pharma and Food (ICPAF 2016). Kyoto, Japan, September 19.

2. Chirinang, P., and Oonsivilai, R. 2016. Cholesterol-lowering properties of dietary
fiber from cassava pulp in Wistar rats. International of Food Properties (iCFP2016).
May 31th — June 2th. Anantara Riverside Bangkok Resort, Bangkok, Thailand.

3. Chaicharoenaudomrung, N., and Oonsivilai, R. Phytochemical, Antioxidant Activity,

Digestive Stability and Bioaccessibility of Golden Barrel Cactus Extracts Using an In



10.

11.

34

Vitro Digestion. International of Food Properties (iCFP2016). May 31th — June 2th.
Anantara Riverside Bangkok Resort, Bangkok, Thailand.

Prasongdee, P., and OOnsivilai, R. 2016. Total phenolic, flavonoid contents and
cellular antioxidant activity of Thai basil (Ocimum basilicum L.) International of
Food Properties (iCFP2016). May 31th — June 2th. Anantara Riverside Bangkok
Resort, Bangkok, Thailand.

Thaiudom, S., Pichayajittipong, P., and Oonsivilai, R. 2016. Value-added red
colourant from red-peel of dragon fruit (Hylocerecus polyrhizus) and its bioactivity.
International of Food Properties (iCFP2016). May 31th — June 2th. Anantara
Riverside Bangkok Resort, Bangkok, Thailand.

Samruan, W. Oonsivilai, A., and  Oonsivilai, R. 2012. Soybean and fermented
soybean extract antioxidant activities. World Academy of Science, Engineering and
Technology Journal. 72: 1169-1172

Oonsivilai, R., Oonsivilai, A., and Piwondee, A. 2012. Effect of Rang Chuet Extract
on Rat Liver Xenobiotic-Metabolizing Enzyme. World Academy of Science,
Engineering and Technology Journal.. 72: 1142-1144.

Singthong, J. Oonsivilai, R., Oonmetta-aree., and Ningsanond, S. 2011.
Phytochemical profile, antioxidant activity and cytotoxicity of Tiliacora triandra
(Colebr.) Diels. (Yanang) extracts on Caco-2-cells. The 5 Thailand Congress of
Nutrition 2011. September 5-7. Oral Presentation.

Posridee, K., Sripa, B. Jitsomboon, B., and Oonsivilai, R. 2011. Acute oral toxicity
study of Thunbergia laurifolia Linn. Extracts. Asean Food Conference 2011. June,
16-18. Bitec Bangna, Bangkok, Thailand.

Manatwiyangkool, J. Oonsivilai, R. 2011. Modification of method for phaseolamin
extraction from white kidney beans (Phaseolus vulgaris.). Asean Food Conference
2011. June, 16-18. Bitec Bangna, Bangkok, Thailand.

Oonsivilai, R., Chanphuak, C., Srisutor, P., Kulrattanarak, T., Sutheerawattananond,
M., and Oonsivilai, A. 2011. Dietary Fiber Prepared from Cassava byproduct. World
Academy of Science, Engineering and Technology Journal. 60: 1120-1123.



12.

13.

14.

15.

16.

17.

18.

19.

20.

35

Oonsivilai, R., Manatwiyangkool, J. and Oonsivilai, A. 2011. Extraction Condition of
Phaseolus vulgaris. World Academy of Science, Engineering and Technology
Journal. 60: 382-385.

Oonsivilai, R. and Oonsivilai, A. 2010. Temperature profiling during fermenting
processing differential evolution. Proceeding of the 9" WSEAS International
conference on energy and environment. February 23-25, Cambridge, London

R. Oonsivilai, N. Chaijareonudomroung, Y. Huantanom., and A. Oonsivilai. 2010.
Extraction condition of Echinocactus grusonii. World Academy of Science,
Engineering and Technology Journal. 70: 366: 369.

Posridee, K., Sripa, B. Jitsomboon, B., and Oonsivilai, R. 2010.The acute oral
toxicity determination (LD50) of Rang Chute extract. 3 SUT Graduate
Conference. November 21-23. Suranaree University of Technology, Thailand.
Oonsivilai, R and Oonsivilai, A. 2008. Apply a genetic algorithm to natural cheese
product. Proceeding of the 8th WSEAS International conference on applied
computer science (ACS’08). ISSN 1790 — 5109, pp: 269 — 274.

Oonsivilai, R. and Oonsivilai, A. 2007. Probabilistic neural network for B—gtucan
suspensions. Proceeding of the 7™ WSEAS International Conference on Simulation,
Modeling and Optimization, Beijing, China, September 15-17.

Oonisivilai, R. and Oonsivilai, A. 2007. Probabilistic neural network for B—glucan
suspensions. Proceeding of the 7" WSEAS International Conference on Simulation,
Modeling and Optimization, Beijing, China, September 15-17.

Oonsivilai, R, Speers, R.A. and Paulson, A.T. 2000. Effects of pH, maltose and
ethanol on the physical properties of model beta-glucan suspensions.
Presented at IOB 2000, Institute  of Brewing, Asia-Pacific Section 26 Convention,
Mar. 19-24, Singapore, SGP.

Oonsivilai, R. Patelakis, S.J.J., Speers, R.A., and Paulson, A.T. 1999. Rheological and
filtration properties of beta-glucan polymers in the brewing process. CIFST Annual

Meeting, Presentation#OR-12, June 6-9, Kelowna, BC.

Conference Poster Presentations

1.

Oonmetta-aree, J., Singthong, J., Oonsivilai, R. 2013. Effects of Krueo Ma Noy

(Cissampelos pareira) crude extract as prebiotic on survival of encapsulated



9.

36

Lactobacillus acidophilus TISTRI 1338 under acidic and bile salt condition. 13th
ASEAN Food Conference. Singapore. September 9-11.

Nawong, S., Boonkerd, N., Oonsivilai, R. 2013. Isolation and Selection of Probiotic
Lactic Acid Bacteria from Cassava Pulp for Cholesterol Lowering Property. 13th
ASEAN Food Conference. Singapore.September 9-11.

J. Singthong, R. Oonsivilai, J. Oonmetta-aree, S. Ningsanond. 2012. Phytochemical
profiles, antioxidant activity, and cytotoxicity of Cissampelos pareira (Krueo Ma
Noy) extract on Caco-2 cells. The 14" Food Innovation Asia Conference 2012.
BITEC, Bangna, Bangkok, June 14-15, Poster Presentation.

Posridee, K., Sripa, B., Jitsomboon, B. and Oonsivilai, R. 2012. The Sub-chronic oral
toxicity study of Rang Chute extracts. IFT Annual Meeting 2012, Las Vegas, USA,
June 23-29, Poster Presentation.

Oonsivilai, R., Singthong, J. Oonmetta-aree, J., and Ningsanond, S. 2012. Bioactivity,
antioxidant activity, and cytotoxicity of Yanang, Kreu-Ma Noy, and Rang Chuet
extracts. IFT Annual Meeting 2012, Las Vegas, USA, June 23-29, Poster
Presentation.

Manatwiyangkool, J. Oonsivilai, R. 2010. Phaseolamin in white kidney beans
(Phaseolus vulgaris.). 4" Thailand Congress of Nutrition. Sep, 5-7.EX-P-11(P33).
Seesan, T. and Oonsivilai, R. 2010. Promote health and well-being with
phytochemical in Thai traditional food The 17th Tri-University International Joint
Seminar & Symposium 2010. Role of Asia in Communities and Sustainable
Development. November 10th-13th, Faculty of Engineering, Chiangmai University,
Thailand.

Oonsivilai, R., Ferruzzi, M.G., and Ningsanond, S. 2007. Antioxidant activity and
Cytotoxicity of Rang Chuet (Thunbergia laurifolia Lindl.) Extracts. Presented at
FOSTAT 2007. BITEC, June 14-15, Bangkok, Thailand.

audnsUng: BuaneudnsUnsisaamswievansainainialuwin iaufid1ve 0801003939

Huanansunsiseen1sesoutiuudaviuiy laanaue 1601006001

10. AWAUNNNITAT: NTTUIBNITHENAMTIIULAY Tudl 19 sanaw 2553

gasuazaUNaNamMIIEULAY Tuil 8 neAIngu 2553

11. wwnasdsenaunisdau Course Notes



37

F9Ims gUATkag . 2553, 91 THarkaIINIg ; NaITUI¥NaUNISARNINIR I THAY

(3 nene)

12. Training Courses:

1. Tassmswannyaannstidugidesng svuu HACCP. anliuotmns 22-24 nsngney 2544
2. IRCA2009/Approved Food safety and Management System (ISO 22000: 2005) Lead
Auditors training course. By National Food Institute of Thailand (NFI), Agro-Industry Academic
Council Association., April 28-30, 2008. Amari Airport Hotel, Bangkok, Thailand.
3. 1502200:2005 Food safety and Management System: Document & Implementation
course. by National Food Institute of Thailand (NFI) , Agro-Industry Academic Council
Association. June 9-11, 2008. Amari Airport Hotel, Bangkok, Thailand.
4. wingmseusiuguiuauUaendeamsuasndninaeifrlumsnane s sgURius syl
AyugnseNd Mg (Primary GMP)  @1iniuAnenIsunITenmskazel  NIensiansIsge
SAVADTTUAUAILALHAN U D11 URINGIN YN UATANEN S LT ELNIALINYIANERS LAY
welulaBormswiesUsenelne Yuil 4-7 flutaw 2557
5. wé’ﬂqmmmﬁﬁaﬂé’mﬂiﬁwmmémﬁmﬁmmi AUNIUANZNTIUNITOIMITUAZEN NTENTA
aesauEy  SwdvanduAualuasnEnfiueieI s uniendeinunsmans  uavauay
Aneraniuazinaluladomnsuislsamnelne Juil 4-7 Turau 2557
6. WANEMITNITUIUITIANITTINAUALINALANITAAIM  (Food Business management and
marketing)  @UNMUANEATIUNITEIMNTUAZET  NIENTIEITITUEY  Saiuanduaunl e
HARAUIMDINIT  UNINBIAENEATAERT  LazaLIALAINEAEnILaziualulad oM TuAsUsEine
Tve Jufl 4-7 Furpw 2557
7. msSusesenanalulsendlng  d@1vivivalulage i ssannudinauangnIsunITnans

daauuwiausewmelng Jun 24 Juiau 2557



38

v a
N3IINIDY

Ay d

A333398303Man 319138 A3, BUTY MANZAD

lsziaaIua

[um—

o oA A a a o A A
1.1 3w @ou 1 e Aadun 12 Koy NINYIAN W.A. 2507
12 01y 481

1.3 MIANMISZALgANANY

GLTELY 3 .. fiou ToamuAnyuazdsyima
1.3.1 PhD (Tropical Medicine) major on 2548 ﬂmZL’J“]imﬁ’WfLW]%}’OH
Environmental Toxicology UMINeIRIUKAR
1.3.20513UGUANAAT LN (913701108 2542 A1UINONTA I FUAN
wazaNuilasany UMINOATY IYNBFITNTIY
Uszmnalne
1.3.30 513 UGUANAATUHITDUNN 2537 AMZABITUGUANAAT
(eunisauNndo) ynIneaeveuuny Uszinalne
1.3.4MNMaAsUudng 2530 AazwenUamand
(WOTAUAYNAIATTH) unIneaeveuuny Uszina lne

2. UszIamssus1wms
Yo v Y2 oy S A ~ P o o a P
185umsuasauiudaiomans 19156 Tua1v1391 91320U 18 FInaNIAINFUAIAAS
1Y 4 a [ 4 9 { a
QAT IMNTTUIAE ANNIAANY AU T ITMGUAAAT UHIINGATYTW B IUN 4 FINIAY WA,
= [}
2543 aUDT91U WA, 2553

3.1 117398

A A aw =
FOLIDINTUIVY aD1US teudszunm IS0

ANUUNST

6)




39

Aa A v A Y1 Ao
1) M3dszmuanudsvedliveannmy {3 1ATINIIY
aogunweuevesdUfuanululs iy
Tuwamnaziueenvosllszme lng
v Ao o Jo o aw
2) Masenduusnumsgapdeons ldouves  Wanihinsamsive
gusznevednluaniulszneumsaaln
ma Tuuadaniaral)s
3) MsfnIanszNUAegUNMEUINBYRY {31 TATINS 90
A Y A o v o A
NEATNINTMI IFmsalmIndagiy Tu

=

INTABAYT aZIUNYT

E]

2538 1
2541 1
2541 1

3 1 ~o -
¥DI30991UIY GORTE Yalszne szeznm
AUIUMT
Q)
= [ 4 a -9 9 Aa v
4) msAnszaueu lainaesiumaosdly Wi Iasiniiog 2542 1
A A A Aa Ia 1
aoa IAgAIouadnNduMAARN Tunqy
nEATNT lwuadunoiios 19rIavals
= [ < A EA a o
5) MsfnpIszauazluaoaveq 371 1A39M5798 2542 1
Y (a oa a s g’a 1
AR Tuussomaveslsanuinateg
Tuadunoiios ariavals
a A Y o Y a v
6) Yszandwave1Usunsumspusun a1 i lasansdve 2549 1
duaTIeINasaiitaznstosnua
mslasunlasnnud Meuaauaznganssu
Tuwiinau TsanugaamnIsuHae
v
a2 U o @ [
FUAIUSTUIUA IUIYATINIAY DL
v Ao v % 9 a v
7) TadenimansznuaogunImIuss Uy Wi Iasansdvg 2550 1

madumelalunguminanulsanu
gad NI SURAArananN lillay

da 4 v
wlostines luwananzIueen

a Y a
3.2 IUUIMINHUIVING



Wuinenns

oo oA
ITHINIUN

D). SuasennmsaluazuInalumsilestu vsnaeudng

1PadADS 311A

2). suaTennmsmnau luTsaneuiatazuuimalumsileany

Tsanenaguiunng

3). suaswnmainululssnugammnssurazuuinmalums

A v AaAA

Hoafu NUTHNEN

Y Y

Y

4). MITAMUWUINNNAUINIATTIUTUAINUAZAFUTIAGUNIN WD
Yszgunsnmugulsn nIensNaIsITugy

A ] = [ tg 9
5). Tsainuuoe1nNM5UsENOUITNUAE AT NHINGI AL DIAY

4 a [

AVENGIVIAMTAT UHIINIABY TN
6). mm;%fﬁ’a"lﬂu,ﬁmﬁ’umimﬁuazﬁumwdaqmmwaum‘”a RLERY
Y Y A ™
RIUUINO U

[ a =3 1 J o
7). MITAMINBINANIATLNAF 019158 1niFeY Tuualseau
QAAINNTIN

@ a =1 1 d o A
8). MIIANINHINATANUNAT 819138 UNiTeU TvanYATNITY
9). MITANINHIINAITAN UAYADINTNINADIUOUINBDINTLHBI U
~
1

10). MITAMINBIINTITAT LAYAAINIMATIHaz LIz

10 QUATWUS 2549
9 YU 2549

15 WUIAY 2549
29 WHIBU 2551

4 NYHNIAY 2551
26 WOHAAY 2551
1 NTNYIAY 2551

2 NINYIAN 2551

4 NINYIAN 2551

13 WU 2551

[ =\
1WuInenns

1w oA
ITHINIUN

11). MIIAMITWHIINETIAN !,Lﬂ'uﬂ’dWﬂi%TﬂﬁQWHGHWﬂ/ﬂﬂ]ﬂigﬂ’ﬂﬂ

=
UN 2

LW

a oA [ o A o a a a 4
12). M3UYUANUADTTIATIUATIY VTENTOINFNY 10aA1UND3
13). ousuTnanulasaselunsiiau v Ineaeysn
9 Y A [ o a o
14). pvsuvhnaNulasanslumsiag unImedeysm
14 a [
15). I3n@3AUMINYAT ALNEIIARTAT UUIINGIABYITN
4 a o
16). I3A@3AUMINYAT ABLHEILIAMANT UHIINGIATYTH
17). susuminanuilasasslumsmau dninusmsdsms

UMINGIABYITW

30 NINYIAY 2551

22 AINIAN 2551
25 AINIAN 2551
27HININY 2551
=
5 WUIAY 2552
=
27 WUIAWN 2552

1709UI8U2552

40



Aa A [ PRl Ay 9 4
18). WH'JVIEJWLLa%ﬁaﬂﬂWﬁ@LLaEJTJ'J‘EJL‘U@QGIH T5a5uEN5 52809

19). TsannmMidszneuoIsn UTENAeNLNYATINATIY

20). mﬁﬁ’ﬂﬁwﬁﬁiﬁ”ﬂwaﬂiwwiaqmmwmﬂﬁmmé’au dninlsn
1NMIUIZNOUOITN NTTNTNATITUFY

21). BuATIENAMIINNUTUATIATIaz T Y USENA lod
n5190n

22). duATIENAMIINNUTUATATIazMITeY USENA lod
n519n

23). BUATIWNAMIINNUAVATANIAT AT UTHNIea )
Uszine Ine 199

24). ﬁy"immazwﬁﬂmi@ua;j'ﬂamﬁmﬁ’u Tsausuerans szeeq

a a [ EAl dal 9y J
25). WH'JT]fJ'lllagﬂﬁﬂﬂ'liﬂllaZ\!L]J’JEJLU@\W]‘H Timill?fmi ITYDN

v a o = o ] o
26) S NNYNY NTITIANTOUAD gruﬂvlﬂuazwmmm%w

16 HQUIBU 2552

23 NINYIAN 2552

27-29 NINGIAN 2552
22n301AY 2552

20 @IMIAN 2552
16NU818Y 2552

19 WOAINIBU 2552

26 WOADNIBU 2552

12 QUATWUS 2552

INBATNITUIAYIAUTIITITWITUNIING OUHDINIDINNTZT IS

3.3 NIUUIHS

41

a o v o v
un AU Aaue R
o v [y} d
AU Flandi
12502542 gwoeaniuarenaupuazian  18iueeU 2540 - 14 0.6
e NUYIGU 2542
12502542 Fo9AUAR18US 1S 220U 2542 - 31 1
AAIAN 2543
1 1 a % v J
0824/2548  Ranenmiuarhedmadunus 2WOHNIAN 2548 - 31 1
NYHAAY 2550
1261/2550  soenauarhenanmIsNAY 110U 2550 - 9 1
=\
WAL 2551
Y s a o A =
0621/2551  A¥I8AMUAReINATUNUS 10 HUIAY 2551 - 31 1

FUNAY 2551




A A g
3.4 NUBUYNNYIVDI

3.4.1 MIUUTUONANUNIIITING

42

ToizesmiaueNaIHMA malszyn sgahedufi daluade
31M3 Falansi
1) Challenge of Migrant Workers to  The Annual Council on Thai 23-27 October 0.2
the Thai Medical System Studies Conference. The Northern 2009

[llinois University, USA
2) Respiratory Symptoms ICOH 2009 ,The International 21-27 March 0.2
and Rubber Trees Wood Dust CongressOn Occupational Health, 2009
Exposure among Furniture Cape town ,South Africa
Manufacturing Factory Workers in
Thailand
3) Rubber Tree Dust and Lung The 3rd International 21-23 Oct 2008 0.2
Function among Thai Furniture Occupational and Environmental
Manufacturing Workers Health ,Vietnam
4) The influence of Occupational ICOH 2009 ,The International 11-16 June 0.2
Exposure to CongressOn Occupational Health, 2006
ChlorpyrifosandCPOase on Plasma  Milan, Italy
Cholinesterase Activity among
Orchard Workers in Thailand
5) Blood Plasma Cholinesterase International Conference on 8- 12 July 2002 0.1

Level By EQM Test Kit Among
Agricultural Workers in

AmphurMuangChonburi Province.

Pesticide Exposure and Health.
Natcher Center National Institutes
of Health Bethesda, Maryland

USA.

3.4.2 M3AnMGNY a A)szime

HANGAI0INMTOUITN/GIIY

U

a8 =
ADIUN/HKUIYIIUN

ABUIN/QNU

FTHNOIUN (14)




43

SOUTH EAST  ASIA PUBLIC
HEALTH EDUCATION
INSTITUTIIONS NETWORK
(SEAPHEIN) Moving SEAPHEIN to
Influence Public Health Policy and

Action

Jaipur, India

September 25-28,

2007

HANGAI30INTOUIN/GIIY

A Ao
tmmwmmmmmmmu/gam

szrNaTun (14)

Tdwsnanusuiionadxag

PHINeDeLN ALY Uszime

a A 4
HIABLLAUA

5EHI199UN 10-19

WOHHNIAN 2549

AIIUANNIIVHBNIIINATAY

a @ 4 a ~ A
UNMINYIAYIUDINGTUINGT ﬂuiﬂul“lﬁ’l

a @ 4
UN1INYIAYUDINTUINI

a =S A
ou latliae

20 -23 WY AINEGU

2548

5OUS10I% Occupationalepidemiology

UHIING108I0FIA Y, USA

26 11.9. 2547- 26

118  toxic chemicals L@ 1.9, 2547
Toxicology

i38151873%1 Occupational and UMINY1AI0FIAY, USA 2 3.9, 2546- 28
Environmental Health 1.9, 2546

DUINUALTUUAUDNAIIUN

%15 G’ 4 International Conference

Natcher center, National Institutes

& N.f. 2545- 12

of Health, Bethesda, Maryland, N.A. 2545
on Pesticide Exposure and Health USA
AUIUAUDIFIU B AZ A UM INEAGIDIAY, USA. 13.A.2542 -2
avany N.0..2542
DUTUNWITING Ldi‘m “Indoor Air Northwest Center for Occupational 4 N.N. 2542

Quality School at School and Home

Health and Safety, University of

Washington”, USA.

Uszpimmsduerdiounionaz

ANulaeany

Research Triangle Park, North

Carolina, USA.

17-22 N.N. 2542




44

AuIUAUDITIO U BIAZ AN UMINABIDBIAY, USA. 50.0..2541 - We.
avany 2541
Primary and secondary prevention of ! National Institute for 5-10 Wa. 2540

silicosis Occupational and Environmental
Health, Hanoi, Vietnam.
UNANUMIIVING
A g A A A A A dJ
YORLA POLIO ¥9I13d13 Unanam

[ =
1) oUNY INANT NN

[ =
2) OUNY INANT NN

[ =
3) DUINY NANTZNN

o =
4) UINY INANSNN

o =
5) DUINY (NANTNN

o =
6) DUINY (NANTND

] A Y
"Unmnmmmaﬂuulwﬂumu
= Y 2 Y
DIWIDUINYLUASTIULIAAD

Nansznuaen1aurielan

’Jﬁﬁﬁﬂ’JH\Iﬂﬁ@ﬂﬁl‘c’luﬁz’LjGUﬂWW

’Niﬁﬁﬂ’JH\Iﬂﬁﬂﬂﬁl‘c’luﬁz’LjGUﬂWW

mssududadu lifnnmsau

] A Y
ell'l'gﬂi'nﬂj'lﬂlﬂa@u]lﬂjclu@'lu

'e)”n%amﬁmmz?mmﬂé'an

[l A Y
GlJnﬂinmmmaﬂu“lﬁﬂumu

m%’;amﬁﬂuas?{mmé’ﬂu

ﬂ?]iJL%ﬂﬂéﬂ@iTﬂﬂJ@Qﬂ?iﬁN?ﬂ
lunsueine.

v & )

NYNIYD Legionella d1U1TD

foanu'ld

nsasanulasanouazguaIw,
waneaeg lune

FITVTIY
NIAIANVYa0ANBIATUA N,
w1y lune

FITUNTINP.

’stﬁwagﬁeﬂawuﬂaaﬂﬁ’ﬂggaz

aunislumsmauvesdannlne.

A o =
Nymsmeanulasans azes
e lumsihau ves

Faau'lne

7 3, 21U 92553
:86-93

7 2, Ui 82552 - 6-
18

7 2 21Ut 5 2552:
105-108.

]
v A

39 2 21599 5

D.

FIMIAU-

71NN 2551: 96-100.
29 W.A.-1.8. 2547: 22-
23.

20 UNFINY —AUATHUT

2545 :22-23.


http://202.28.69.49/Wu/Opac/BibItem.aspx?BibID=b00077582
http://202.28.69.49/Wu/JNID/BibListB.aspx?SearchText=%u0e1c%u0e25%u0e01%u0e23%u0e30%u0e17%u0e1a%u0e15%u0e48%u0e2d%u0e17%u0e32%u0e07%u0e40%u0e14%u0e34%u0e19%u0e2b%u0e32%u0e22%u0e43%u0e08%u0e08%u0e32%u0e01%u0e01%u0e32%u0e23%u0e23%u0e31%u0e1a%u0e2a%u0e31%u0e21%u0e1c%u0e31%u0e2a%u0e1d%u0e38%u0e48%u0e19%u0e44%u0e21%u0e49%u0e08%u0e32%u0e01%u0e01%u0e32%u0e23%u0e17%u0e33%u0e07%u0e32%u0e19+%2f+%u0e2d%u0e19%u0e32%u0e21%u0e31%u0e22+%u0e40%u0e17%u0e28%u0e01%u0e30%u0e17%u0e36%u0e01.&SearchType=3TITLE
http://202.28.69.49/Wu/JNID/BibListB.aspx?SearchText=%u0e1c%u0e25%u0e01%u0e23%u0e30%u0e17%u0e1a%u0e15%u0e48%u0e2d%u0e17%u0e32%u0e07%u0e40%u0e14%u0e34%u0e19%u0e2b%u0e32%u0e22%u0e43%u0e08%u0e08%u0e32%u0e01%u0e01%u0e32%u0e23%u0e23%u0e31%u0e1a%u0e2a%u0e31%u0e21%u0e1c%u0e31%u0e2a%u0e1d%u0e38%u0e48%u0e19%u0e44%u0e21%u0e49%u0e08%u0e32%u0e01%u0e01%u0e32%u0e23%u0e17%u0e33%u0e07%u0e32%u0e19+%2f+%u0e2d%u0e19%u0e32%u0e21%u0e31%u0e22+%u0e40%u0e17%u0e28%u0e01%u0e30%u0e17%u0e36%u0e01.&SearchType=3TITLE
http://202.28.69.49/Wu/Opac/BibItem.aspx?BibID=b00077582

o =
7) DUNY INANTNN

o a 4
8) oU1NY §53 159U

o a 4
9) 8UY T53 159U

gUAmgnInMIwnala
p8145.

% =
DUATIWINMTUTLNBUDIFN

<
IMNAITULEYU

= [ " =
msAnpIszaueu i Tnau

wamosdludon Tagly
A = a Aa Jd Ia
1ATRINDYUABANDNINAARAN
lunquinyasnsluwadune

= [ (2 =
Y WHINTALT

4
NIATAULNIIL A AN
UMINABYTN

~ o
B IFFAAT LA
Faadon 1 2000 uaz
quaraisssluy, lums

J

UsegnoFnymans
HAZTUNARDUUKITIA

y 4
ATIN 9.

NIANITUNIINGIABYTIN

45

A v t:' v
U 9nifun 3nueneu-
FUNAN 2544: 48-56.

2543 :121-132.

= d' Y d'
U 4 pafun 2, nInYAw -

FUNAY 2542: 11-17.

A

Ay
BOHUAI

A A
§RIPGN]

A
¥OINIAI

v

S aAa a d
Unanun

10) oUNY T3
5nd
11) ®UINY 55
5nd
12) ®UINY 53
5nd
13) oue 35
5nd
14) auie 35

MNsanl

15) 9UNY B3

MNsanl

16) 8WNY F5

MNsanl

ANUIATEANMTTENOU
=

1IN

90’ [+%) -7 1 %)’
Hymasuindunuurai
Tne.
ANUAUUITTMANHAUNA ... T
HANTENUAD YNNG |5

w30 Isnga Indanumnes.

ANUAUALNOUIINNITIINNL..

UHaADFUN N 0819 15

Biological control MmadonHnil
Y

VoINIAIVANYNIIGINIHEIN

Tsaludlszna'lng

Ay 1y
"ll’élxill,ﬂlJﬂthGI’éNﬂﬁ

NIANTUNIINGIAYTIN

NG UIAVUL
4
AMBIIUFUAITAT

NITTUNIINGIAY TN
NIANITUNINGIABYTIN

NFATFUINTANE
. 4

Ao1ilDg

U ANdovoULAY

NINTUMIINGIABYTIN

NN UIAVL

ﬁ?‘ﬁ1iﬂ!’c:("llﬁ1’ﬁﬁ§

=) d' Y d‘
3 U 4miuh 2n3ngiaw

[

— FUNIAY 2542 : 57-68.

37 291509 6, UnF1AW -
v J

AUAHUT 2541,

@

3RUUN 1, UNTIAY -

=
=L

Z)

AUIYU 2541: 53-56.

a4 o &
1 3aijun 2, NINHIAY -

[

TUIAY 2541: 31-36.

D.

%

= d' v
1 11jun 3, DUYIIU -

FUIAN 2540.

A o A A
1 201U 1, IABUUNTIAY -

NQUIBY 2540.

v d’ IS)
AUUN SUUIAY - LURIYU

2539.



Y =
17) ®UNY 55
a 4
MNsau

18) oUNY T3

uiuanINvezLazdIlYna

aunauansldognals

ANVILVNADUE
AFTUTUANAAT

NIATUNIINGIABY TN

46

4 4
#1917 4unAw -
AT 2539

1 12109 2, YNTIAY — IB1YU

sl 2539: 5-9.
3.4.4 UNAIIY
Aialer Toi30 5015 i NaTIUTIUIIN
Tumside
1) AnamaiThetkathuek, Rubber-Tree Dust and The Jan-March 2010 : 69-74 70
TanongsakYingratasuk, Lung Function among  International
Paul A Demers, Thai Furniture- Journal of
PhayongThepaksorn , Factory Workers. Occupational
SastriSaowakhontha, and
Keifer M Environmental
Health.
2) AnamaiThetkathuek, Respiratory Journal of (Accepted July 27, 60
TanongsakYingratasuk, Symptoms Science, 2009 : In press).
PhayongThepaksorn , and Rubber Trees Technology,
SastriSaowakhontha Wood Dust and
Exposureamong Humanities.

Furniture



47

Manufacturing

Factory Workers in

Thailand.
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Kaewkungwal J,
PadungtodC,Wilson

BW, Mankhetkorn S’

Plasma and red blood
cell Cholinesterase
activity of 53 fruit
farm workers pre- and
post-exposed
chlorpyrifos for one

fruit corps
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