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NATRIAMNLLUNTAANADANUTEANENITHLIITEUNINUNI N UL AZUIUDIRISAN AN
Cratoxylum formosum Dyer
Effect of pH on Oil-Water Partition Coefficient of Extract from Cratoxylum formosum Dyer

a 1 a a aH
was lungnaana’ uas lues gnsana
Maisuthisakul, P." and Suttajit, M.”

Abstract

The effect of pH (2, 3, 4, 5, and 6) on the oil-water partition coefficient (log P_,) of extract from the Thai
vegetable Teaw (Cratoxylum formosum Dyer.) was studied by reversed-phase high performance liquid
chromatography (RP-HPLC). Partitioning between soybean oil and water solutions of plant leaf extract were
studied. The P values were estimated from the concentration of phenolic compounds in the water and oil
phases. The radical scavenging activity of Teaw extract and chlorogenic acid after partitioning at different pH
values was evaluated using the 2,2’-azinobis (3-ethylbenzothialozinesulfonic acid) radical cation (ABTS™) assay.
The results showed that the pH had a significant effect on log P_ . At higher pH, log P_ values were reduced for
the phenolic components of the Teaw extract. The ABTS radical scavenging activity confirmed the effect of pH on
log P_,. Moreover, change in pH had a similar effect on log P of chlorogenic acid. Log P_, value of chlorogenic
acid was decreased more than that of Teaw extract. The results showed that pH had different effects on oil-water
partition coefficients depending on the polarity of the compounds.

Keywords: pH, oil, Cratoxylum formosum Dyer., partition coefficient

unAnga

NN9ANEHATEIANNLTUNTARAIY (2, 3, 4, 5, LAY 6) ﬁifﬂéﬁ”mﬂi‘vaw"ﬁfnﬂiLLﬂqsvudNﬁﬂﬁuLmVﬁﬂ (log P,,) 189413
@ﬂmmrmﬂmmaﬂmﬂ (Cratoxylum formosum Dyer.) Imﬂh‘immimnmmmmmammu mLW’&NuﬂﬂU (RP-HPLC)
LLWﬂm:mMiLL‘u\mwmmeNmuummamu@vmmmmnhmnmw%mlﬂumm ATANETATAN P, ATUINIATN
mmmeumquﬂ@ﬂ’ngmmmu@vmuu mumﬂﬁumim@mﬂuumm‘”mmm'mnmmnmu@vmmmmiimun
PAIANENUNTE mummmivqugmmmummvm finonuilunsasnesnaiv Aimrziingldeayyagaszans 2,2-
azinobis (3-ethylbenzothialozinesulfonic acid) cation (ABTS™) aMnuan193aanLI[an ANiunsAfNe i nasaAn log
P, %ﬂﬁﬁmwmﬂunmﬁm@q A log P, vesansaindnaauazninnaelaaiiniiAranas Ieen log P, 12an3nAaels
\aln AAAININNGIAN log P, Raansafinandnan %‘\1@hﬁqnaaumiﬁﬁmw@%mx ABTS \iuafiaanakesi a1n
HANNINAREIHE A AnaTlunsasnsTluasieduL sy AU sE ST TLAs T AT U AL E a0 9ans
AdAtY: ANLluNIAAIg vinsfy Cratoxylum formosum Dyer. §x1/5vAn3n13utla

Introduction
A number of attempts have been made to measure antioxidant (AO) distributions in emulsions, primarily by
separating the phases and analyzing the AO concentration in each phase (Standahl et al., 1999). Normally, AO
concentration usually measures AO activity or phenolic content of each separating phase. Phenolic compounds,
which is a majority of substances of natural AO, shows AO capacity. The distribution of AOs between the oil and
water phases depends on their chemical structures and their polarities. The more nonpolar of the AO, the more

soluble in oil was shown. Hence, the objective of this research was to determine the effect of pH on phenolic

'AUEANENAERS NNINNALNANITATINE 126/1 AUN AN1IATIRA AULAT NTUNN 10400
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distributions of C. formosum by measuring log P, and the free radical scavenging activities of samples in

soybean oil in water emulsion model.

Materials and Methods

Materials. Three batches of Pak-Teaw leaves (C. formosum Dyer) were purchased from a farm at Saraburi
province, Thailand, during 2007. Fresh plant leaves (80 g) were blended for 1 min with cold ethanol (kept at -20
°C), and the containers were then flushed with nitrogen and shaken for 4.5 h in the dark at 25 °C. The supernatant
was filtered through cheesecloth and Whatman no. 4 filter paper, and the solvent was evaporated under vacuum.
The residue was dried in a freeze-dryer and stored in aluminum foil at -20 °C after flushing with nitrogen.

Preparation of Stripped Soybean Oil/Water Emulsions. Stripped soybean oil (2 g) was weighed into a screw-
capped centrifuge tube containing plant extracts dissolved in HPLC water (2 g). A coarse emulsion premix was
prepared by homogenizing using sonicator (Sonic and Materials model 50 watt, United Kingdom) in ice bath for
15 min. The sample was vortexed three times for 20 s with a 20 s interval. All emulsions were made up to pH 2-6
by using 0.1 N HCI before homogenization.

Determination of Oil-Water Partition Coefficient. The partition coefficients of the plant extracts and chlorogenic
acid partitioned between stripped soybean oil and water were determined. The emulsion samples were then
centrifuged at 6000 rpm for 30 min at 20 °C in a refrigerated centrifuge (Sorvall model RC5B, USA). The lower
layer was removed from the centrifuge tube with a syringe. The concentrations of the phenolic components in the
aqueous phase were determined quantitatively by reversed-phase HPLC.

Determination of Free Radical-Scavenging Activities. The total free radical scavenging capacity of the aqueous
layer of each antioxidant after partition was determined by using the ABTS++ methods according to Re et al.
(1999).

Results and Discussion

Effect of pH on Oil-Water Partition Coefficient. The partitioning of C. formosum (500 mg. I'W) leaf extracts
between phases was determined to clarify the effect of pH on its antioxidant mechanism in stripped soybean
oil/water emulsions. For the C. formosum extract, the oil-water partition coefficient was calculated by summing the
areas of the five phenolic peaks (approximately 94% of total peak area) in the HPLC chromatogram of an aqueous
solution of the C. formosum extract compared with the areas of the five peaks in the aqueous phase after
preparation and breaking of an emulsion. The relative areas of the HPLC peaks of the C. formosum extract in the
aqueous phase at pH 6 before and after partitioning with oil changed as shown in Figure 1. From a previous study
showed that chlorogenic acid was the main component in the C. formosum extract at a concentration of 60% of
the extract and three minor phenolic components were present at a level of 12%. They were dicaffeoylquinic acid
and ferulic acid derivatives, which were less polar than chlorogenic acid (Maisuthisakul et al., 2007). The data
from antiradical activities obtained from ABTS++ assay confirmed this aspect (Table 1).

The distribution of phenolics of C. formosum in aqueous phase after partitioning decreased with increasing pH
in stripped soybean oil/water mixtures (Figure 2). The more of polarity, the higher change of phenolics distribution
was obtained. The pH influenced on phenolics distribution of peak 1 of C. formosum more than the others (Figure
2).
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Figure 1 HPLC chromatogram of phenolic compounds in the  Figure 2 Effect of pH on concentration of phenolics
C. formosum leaf extract (a) before and (b) after partitioning  in aqueous phase after partitioning from each peak

into oil (Gal = gallic acid added as an external standard). of C. formosum leaf extracts (500 mg. I'W).

Table 1 Oil-water partition coefficient (log P,,) and free radical scavenging activities of C. formosum extract and

chlorogenic acid.”

ABTS'» scavenging activity

(mmol of Trolox/g sample)

compound log P, ] -
Stock solution Aqueous phase after breaking
emulsion
C. formosum extract -0.67°+0.00 2.71°+0.06 2.33°+0.16
Chlorogenic acid -0.77° 0.00 3.06° +0.04 2.92° +0.04

* Data followed by different letters within each column are significantly different according to Duncan's multiple range tests at

P < 0.05. Data obtained from at least ten replicates for the oilwater partition coefficient and three replicates for the DPPH+ assays.

Effect of pH on Free Radical Scavenging Activities. To better understand the effect of pH on distribution of
AOs, the free radical scavenging activities of aqueous phase after partitioning needs to be evaluated in stripped
soybean oil/water emulsion. The redox potentials of AOs need to be determined to confirm the amount of AOs in
each phase of emulsions.

Initially, pH did not affect to the antioxidant activity of antioxidants in stock solution, but the antioxidant
activities measuring by ABTS+e« assays were affected by pH after partitioning (Table 2). As can be seen,
antioxidants tends to concentrate in the water phase for the lower pH values and to transfer to the oil phase when
pH is increased. In fact, if the calculated log P, = O, it indicates that the concentration of phenolics in the oil
phase is equaled to that in the water phase. It is known that the smaller Ka of an acidic, the larger is the positive
value of its pKa and the less acidic it is (Standahl et al., 1999). The transfer of the component from oil phase to
aqueous phase corresponds with the pKa value. In fact, phenolic compounds are weak acids, and their pKa
values are wide range, for instance; pKa = 3.96 for chrologenic acid; pKa = 2.86 for kaempferol-3-xyloside; pKa =
6.93 for kaempferol. It is expected that the transition of phenolics of C. formosum, which contained 60%
chlorogenic acid, from the oil phase to the water phase was observed starting at pH ~4 (Table 2). These data was
consistent with Standahl et al. (1999). They found that all the partition coefficients of substances are found to be

closely related to the dissociation constant of the components.
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ABTS'» scavenging activity

(mmol of Trolox/g sample)

compound pH
Stock solution Aqueous phase after breaking
emulsion
C. formosum extract 2 2.68 ° +0.03 2.52° +0.06
3 2.70° +0.04 2.49%° +0.04
4 2.71%+0.02 2.43" £0.05
5 2.70° +0.03 2.35°+0.06
6 2.71° £0.06 2.33°+0.16
Chlorogenic acid 2 3.00 “ +0.03 2.72° +0.08
3 3.01° +0.04 2.79%° +0.07
4 3.06" +0.05 2.90% +0.02
5 3.06° £0.01 2.91° +0.04
6 3.06™ +0.02 2.92° +0.03

*Data followed by different letters within each column are significantly different according to Duncan's multiple range test at

P < 0.05. Data obtained from at least three replicates for the ABTS « and DPPH- assay.

The ABTS+- scavenging activities of C. formosum was same as chlorogenic acid (Table 2). Conventionally,
phenolic compounds in plants can act as AOs. This may be the reason why ABTS++ scavenging activities of

C. formosum was similar to that of chlorogenic acid.

Summary
The present study demonstrates for the first time that pH affects on phenolic distributions of C. formosum. The

higher of pH value, the lower of log P, was obtained. The ABTS++ scavenging activities confirmed this aspect.
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Effect of pH and Temperature on the Stability and Visual Color of Roselle and Butterfly Pea Extracts

AT LTNIUATA' ALSTAN afTensnE 4571500 AIEY” uaz grwn Julssna’

Chaovanalikit, A.1, Apichayaluk, sz , Kongtong, s.?and Chuprathum, s.

Abstract

Changes of the visual color and stability of roselle and butterfly pea extracts have been evaluated over pH
range 1-12. The color of roselle extract was red color over pH range 1-3 and 10-12 while the color of butterfly pea
extract were red at pH 1-2, purple at pH 3-6 and 10-11, and green at 7-9 and 12. After that, the red colored
roselle extract at pH 2 and 10 and the various colored butterfly pea extract at pH 2, 4, 6, 8, and 10 were heated at
80 and 90 C for 2 hours. The results showed that temperature has a significant decrease the stability of the pH 2
and 10 roselle extracts and only the pH 8.0 butterfly pea extract as well as the increase of the percentage of
polymeric color.

Keywords: butterfly pea, roselle, pH, temperature
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Imﬂmmﬂmmwwﬂﬂummw pH 1-3 Uaz 10-12 Tummvwmmnmmmuiummw pH 1-2 @m\m pH 3-6 way 10-11
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¥
=

NsTIAEILIT pH 2 U4z 10 uay mmnmmymu‘w pH 8 ateltiadnAry Imﬂmeqmu@‘quu%ﬁﬂﬁﬁhm‘?ﬁﬁf‘immLL@u‘Eﬁ
lenAuluansainNANaAAILA TR AT RARUDIND A LNB FUANANNINT L
AdAy: tydu nsviaey Anudungn-rne gungi
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waulelzeniuilusendngilidune ddoe wazdindu wusnnlunandamienianens uasdaudRlunaduans
FUBLLABATE uaziinasensanAdERazinWRnlsanzSs Tsanazdedniau Traala uazwaenden Anuns
frassdannuenlslaenfiuaziuiy Taseaing ANt UIRasaAdnn  ArAonndlunga-Ae gauunR Aonndnuas
Tavy ewlms? eendiau ascorbic acid uaziiina (Mazza uay Miniati, 1993) Kirca uazani (2007) wudnidleld
mm%’auﬁfqmuqﬁgwxmmﬂiﬁmmmﬂrﬁfmmLmu‘lﬁﬁ”l,snmﬁusluﬁwmmiﬁtﬁmmn‘%u Torskangerpoll WAz Andersen
(2005) 97891190 Imm%’ﬁwmLLﬂuiﬁimﬂwﬁuﬁcmm'fammmﬁwmmﬂﬁﬁLﬁfﬂﬁmiﬂ%ﬂﬁﬂgﬂuﬁw 1-10.5 way
(l:mdmwm‘flu acylated anthocyanin QeH@NALsanNgn nonacylated anthocyanin

ﬂi”mﬂmm\i (H/b/scus sabdariffa L.) Lay 'ﬂmﬂm (Clitoria ternatea L.) Lﬂuwmwﬂ@ﬂimuﬂi”mﬁiml um\lmiﬂmu
dnfuinerRuuuashdndy Waunuazsihe freanszirauuarydunandeswenlsloeniy  ansuday
lsznaugae Delphinidin-3-xylosylglucoside fil Cyanidin-3-xylosylglucoside (Du Wag Francis, 1973) waaydu
lsznaudae ternatins %38 Delphinidin fiinssiefurnaaLasnIAaneTa (Terahara wavAnLY, 1990) TAsaadna
uAnFneiuazin WaTAa ey snAdeifRsldfnmanssmues pH uazgngfineATNAITITESANTATTA
annaziaty uasdndu Lﬁfﬂ%lﬂu‘*ﬁfauﬁLﬁﬂmaﬁmm?ﬁﬁiimﬁmnmammmmﬂizmﬁiﬂﬂmm

" AnzmalulaEuaz uinns SRR MR NSINEAT NNINNAEATUATUNSITSM 114 FUNAN 23 LWATRILN NTINNY 10110
1Faculty of Agricultural Product Innovation and Technology, Srinakharinwirot University, 114 Sukhumwit 23, Wattana, Bangkok, 10110
ANEANINAERS NAINENABATUASUNSALSAL 114 UNIN 23 LUATRUL NFIUNN 10110
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ansaluazisnisg

NITLATANFITANA

ﬁﬁﬂ’ﬂﬂﬂi‘xlﬁﬂ‘uLLﬁQM?‘ﬂﬂﬂﬂﬁmﬁuLLﬁd Tumdaeieiasua (Moulinex, OPTIBLEND 2000, France) awldtaazifan
wileuutle dasnaehanaildan 2 ndu llunaeaumusiiadawnn 50 mi FnfaRnazans 80% Acidified Ethanol (80%
Ethanol : conc. HC! lugnsndau 1000 : 1) 13unms 15 mi uazsinluidieies sonicator (Eima, D-78224 Singen/Htw,
Germany) Aigaanni 40 eernimaidea uaan 10 Wit arnduiinldmudvafed? 3000 g 1fluiaan 15 wndt (Sanyo,
Falcon 6/300, UK) wenansazansdaulaldiininesauin 100 mi tinanliladaindaaansazans 80% Acidified
Ethanol Y3169 10 ml 614NN9 sonicate WAL centrifuge waztihgnsaiaRldsanAudaud 1 uaztihllssimedaaieias
rotary evaporator (Buchi, R-124, Switzerland) ﬂﬁﬂiﬁ’f@ﬂmmﬂﬂqumﬂ ﬁﬂqmﬂqﬁ 50 a4ANLTIALTEIA A1 Ethanol 3ELiAel
e LL@zv‘iwmﬂﬁu%ﬂmmmﬁm%muqﬁ -40 asrnimaiiea iawtudmunmaaessield
NANSEVUURY pH fia Auaz Amax TRIRISAAANSEIRE LA AT

ﬁwmmﬁmmmﬁﬂuLmzﬁmﬁumﬁu pH Foeansazanetiinesi pH IHiwindu 1,2,3,4,5,6,7,8,9,10,11 LAz 12
pua1au (Table 1) Taglddnmdaussudnsansanauazarsazaatiinasluisas pH lw 1.2 :100(vAv) Fapalan
g Rredliiinaniazannaifuinan 15 wii antuilamadarnd wazlssdiudy anuadng (L) Anadi (©)
AINgAT C = ~/a’+b> WATANRAR Hue angle (H) = arctan b*/a* uaztlnsaadnen Amax Lﬁ’ﬂ@mﬂﬂgﬂuuﬂm
mﬂqﬁﬁlﬂﬂﬂg ﬁfmm?‘m UV-spectroscopy (UV-160A, UV-Visible recording, spectrophotometer, SHIMADZA,

Japan)
Table 1 Buffer solution preparation at pH 1-12.
pH 0.1 M 02M 0.1M 0.2M 0.2M 0.1M 0.1M 0.1 M disodium hydrogen
HCI HCI NaOH NaOH KCI acetic acid Sodium acetate phosphate
(ml) (ml) (ml) (ml) (ml) (ml) (ml) (ml)
1 - 134.0 - - 50.0 - - -
2 - 13.0 - - 50.0 - - -
3 - - - - - 982.3 17.7 -
4 - - - - - 847.0 153.0 -
5 - - - - - 357.0 643.0 -
6 - - - - - 52.2 947.8 -
7 244.0 - - - - - - 756.0
8 44.9 - - - - - - 955.1
9 45.0 - - - - - - 955.0
10 - - 33.6 - - - - 966.4
1" - - 34.7 - - - - 965.3
12 - - - 12.0 50.0 - - -

o o

NANTENLURIAUUYNADANAIAIVDIE LUAITANAAINNTEIRLLUNATYTUN pH A9 9

o

hansafanssiReUN5y pH il pH 2 waz 10 waztiatsanaayduniUiu pH iu pH 2, 4, 6, 8 uay 10 1u
Fadausneging: e Wiy 1.2:100 (vA) Tne pH AdALAenANEI pH ﬁﬁﬁﬂﬂﬂgﬂ&hﬁmw antuinans
afavanualillsfaanugouy ?{ﬂmuﬂﬁ 80 auANLTALTA ViTe 90 agALTaLEad uszaziaan 120 Wi Tﬂﬂﬁd"mmnni
LﬂﬂﬂuLLﬂﬂwm % polymeric color (Wrolstad, 1975) Was mmi\imm (Kirca LLlay AUy, 2006 1/m j 10 ¥ mm\imm
(t%) mmiﬂmmn In (C JC)=kxt WAy tls=-1In0.5/k mel C, An mmmmﬂ@mmw Amax # me 0 W7 uaz Cm
mimmﬂ@uumm Amax e t wid
NN5AATIZUNNE DA

Anzideyanieaiifnfaeds  Analysis of variance (ANOVA) wul factorial IneldTilsunsn SPSS version 11.5

waziFauaumNLANANTaALaan Ineda Duncan’s New Multiple Range Test NiszautiadnAty 0.05
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NALAZANTUNANITNARDS

NANSENLURY pH fia @ WA Amax 1R9ANTANANSHIAEULAZATY

ilerinansafnnsyiAsLaz U3y pH Faust 1-12 W mmﬁmnizlﬁﬂuﬁ%ﬁﬂmngﬁ@ Auna 7 pH 1- 3
LAY pH 10 - 12 LaLRArNAaT pH 4- 9 (Figure 1) Tuanizd ansafindoyduliuansiand Ae Auaedl pH 1 - 2@sag
7 oH 3- 6 Uaz 10 - 11 UAZRATeNT pH 7-9 uaz 12 (Figure 2) Hathansataranualfinmzinisiaeuulaaes
mmmqﬂ?ﬁlu”Lumi@mﬂﬁuLmeudw il pH Ay mmmméugmﬂLLMM@@mn%mmwmmmﬁﬂmmgﬂuLLm
ﬁmﬁui’fmﬂ?\i‘ﬂum (Figure 2) Lf‘imman Huasalpsaadraraawenls loaniiy Nﬂiﬁ]qﬁLLmﬂuni:LgﬂuLL@zﬁmﬁuﬁﬂﬁ
mmm@mnﬁmmﬁﬁmmmm?{mﬂ?\'ﬂuuﬂmiﬂ ImmzLﬁuvlﬁfiﬁmiqmn'ﬁuummmmmﬁmmzL‘%ﬂuLLmﬁmﬁuﬁu
WANFNL Lﬁmmmnmmﬁﬂume'é”zy%uﬁmﬁm‘umLL'auTﬁ%mﬁuﬁLLmnﬁmﬁu weulslaeniulunszideulszneudag
Delphinidin-3-xylosylglucoside il Cyanidin-3-xylosylglucoside (Du Wag Francis, 1973) %I\‘il,ﬂu non-acylated
anthocyanin wewlslrenfiufilasiairalszneudastinna dauneulslaenfivlusnduilsznaudae tematins vise
Delphinidin fTnssefninmauaznsavaeiio (Terahara WazAnLy, 1990) 9dm 1y acylated anthocyanin wauls
o fuinlnseadaszneudetinnauaznse

Cevallos-Casals Way Cisneros-Zevallos (2004) 7iMn1sAN®IA218AEaTas@anagunas d1alna@uag fTuel5eR
washazdsng  wudn  @rsaiaandalna@dasuazeduuns feflanssznevueulsloeniuiidu  non-acylated
anthocyanin Wdaulnnj@azansasiletsu pH flu 4-6 wanzlnseaanlaeuan flavylium cation ed@uadiily
carbinal  39liTA  dougnzaRmeansunARLASLATLATaNEasE IR aN s sznaunaulslmen Ay acylated
anthocyanin atlfandimainuans pH ‘ffi\iLﬂuﬁ@ﬂiTﬂuﬁqmm@ﬁuiﬂNm’éwﬁﬂﬁtﬁmmnﬂ?ﬁlﬁuuﬂmmmﬂﬁiﬂnw@mnﬁu
wisuLaaiuld Uv-Spectra Aulaeulil &4 Figure 1 ua Figure 2
HANTENUTDIDUNANAAANAIRITIF lUaTARRANNSIAEULA ST pH Fne 9

dlerhansatanssisuuassydusndiu pH ﬁﬂmngmﬂ%ﬁm 1 LLmﬁW”Lﬂslﬁmm%’@u%muqﬁso uaT 90 B4AN
LalEea  Wud @muqﬁﬁm@ﬁiﬂmmmﬁwmLmu‘l:ﬁ”lfﬁmﬁuslummﬁmmm%ﬂuﬁ' PH 2 waz 10 wazansaindoydun
pH 8 lagazlinnsaanada waz polymer iy g wiivlanndn Degradation Index anas L& % polymeric
s B ldAnAs@inanas f Table 2 wenaniuAveansatadty i pH 2 6 uay 10 AATNAage
Cevallos-Casals Waz Cisneros-Zevallos (2004) $1891%491 AR NN AR LASLATLATENNTI A 29a3 1910

waulsloenfiwilunon acylated anthocyanin  HAaueAssageazinisulasunlasduansisznan polymeric e
wntlaavasannidiaonuFauiunan 2 dalus daluansadndnyduaaduanslidnaasdneuasimunasanns oydulsd
Wuanslidnusssuananldlugaavnssuamnssialyl
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Figure 2 Color change and absorption wavelength of butterfly pea extract at pH 1-12.
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Table 2 Degradation rate of anthocyanin, half life and % polymeric color of roselle and butterfly pea extracts.

Temperature Degradation Index %Polymeric color
SVl pH o - - - - t1/2(h)
ansd (C) 0 U 120 UM 0 U 120 WM
80 0.94+£0.03 0.83%x0.04 51.18+4.45 5481 +1.29 9.26 + 0.52
2
90 0.96 £0.02 0.75%0.01 47.90 £0.75 55.55 +£0.90 494 +0.44
neTiasIL
80 0.92+0.01 0.80%0.01 47.43 £0.06 60.27 £ 2.42 8.89 £ 0.00
10
90 0.92+0.03 0.71+£0.04 4585+244 63.30 £5.16 481 +1.36
80 0.60+0.01 0.47+0.05 53.65+2.78 55.02 £0.43 8.43+1.70
R 8 64.89 +
90 0.56+094 0.41+0.05 61.07+15.63 5.64 £0.20
11.95
agilua

al

ANMTUNIA-AN (pH) HuasaANAEITesaIsainaInnIzeuiazdydu uazns iAo uFeungungigenin i

o

ANAINASNTasRTaLauls lrenulaeanizansaiansziasy lunrehluaiaudnteusaasannaydu ana

Wz Tassaireuaulslaafivaasnsziaauidu  nonacylated anthocyanin T9sin9anayduid  acylated
anthocyanin LuasAtsznauan

ANUIBUAM
ao X Vo a o a ¥ a o A a a ts a
nuAdeilAFunue anyuniTdeansudssinRunglduninendudsuasunsiton Ussinmyuaudannuduian
NATINNT “AUTIREUASTIN UGN AIMNITNBIMTUAZRING” UszanT] 2552
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U3unouans Epigallocatechin Gallate (EGCG) wazayWusuaq Catechins Iutnaunazmaadn

Compositions of Epigallocatechin Gallate (EGCG) and Catachins Derivatives in Chinese and Assam Tea

unnsol wId' asiu RTEW waz aigg iaunaans

Sae-Lee, N.", Kerdchoechuen, O.', and Laohakunijit, N.

Abstract

Compositions of seven catechins, epigallocatechin gallate (EGCG) and its derivatives; gallocatechin (GC), (-)-
epigallocatechin (EGC), (-)-epicatechin (EC), gallcatechin gallate (GCG), (-)-epicatechin gallate (ECG), and (-)-
catechin gallate (CG), from Assam tea (Camellia sinensis var. Assamica) and Chinese tea (Camellia sinensis var.
Sinensis) were conducted. Seven EGCG and its derivatives were found in Assam tea at concentration of 3.07-
12.43 mg/g (db). GC was abundant at 12.43 mg/g (db) and ECG was less at 3.07 mg/g (db) from Assam tea.
Chinese tea comprised of seven catechins at 0.20-6.14 mg/g (db). The EGCG was found the most at 6.14 mg/g
(db) and ECG was the lowest at 0.20 mg/g (db). However, six catechins except EGCG in Assam tea were greater
than from Chinese tea.

Keywords: Assam tea, Chinese tea, epigallocatechin gallate (EGCG) and derivatives

uUnAnga

ANNM9ANENLENINIENS catechins 7 Filn il epigallocatechin gallate (EGCG) wazayiusues catechins 6
T0n An gallocatechin (GC), (-)-epigallocatechin (EGC), (-)-epicatechin (EC), gallocatechin gallate (GCG), (-)-
epicatechin gallate (ECG), Wa¥ (-)-catechin gallate (CG) luaneadn (Cameliia sinensis var. Assamica) WAZTINAL
(Camellia sinensis var. Sinensis) W1 Iuiumnﬁmﬁuﬁmﬁwﬁry%\i 7 wiin J1lFunnuszndng 3.07-12.43 molg vinuiin
e Taewuans GC Tuﬂ?uwm@;q‘ﬁ'qm Winiu 12.43 mg/g ST mewﬁlwuﬂ?mmrﬁ'wﬁqm A @19 ECG lnany
Wwinfu 3.07 mg/g viuvinudis goulilumnAn WuANTAATYRLFUN UIZIINg 0.20-6.14 mg/g Vst Iy EGCG
ﬂ?mm@;a‘ﬁ'@‘m WAl 6.14 mg/g swiinusie wazwLas ECG ﬂ?mmfﬁ‘wﬁzﬁm Wiy 0.20 mg/g swiinusie eenala
AINNLAN TdAdNHLTIUaed Aty 6 18im gandnlugnau andu iNnns EGCG wudnluanaugandn uandadu
AANATY: T8AAN T1AU epigallocatechin gallate (EGCG) WAvaURUS

AN

gfhurtesnudlfumaionedaunsnaeralan  desnlusiiiinngs  caffeine A uaziang
polyphenolic compound (1fluans antioxidant) madlansilinauven nsuTuenanninlsasuudadanunsg
anAidelumnialsanziSaazizaila dafunannein tea polyphenols (TP) Taaanzans EGCG lulseine
Ineiimsnlgnanlusousmianawilewind laadszmalnefuiign 97,355 15 ududuit 14 sedan duanan
33,961 FAudn 1190 6,600 AL (anntfugn wmanedaudiona) dugiugdaduiesar 80 uasiflunauienay
20 uinmsdgnanlwdenisdndoulunillugnau (Cameliia sinensis var. Sinensis) atindlafinugdadn (Camelia
sinensis var. Assamica) ysamiudiouitatntiniFunaans polyphenols ganN3191au usidsanAa ULy i
1ﬂLﬂuﬁﬁﬂumﬂqﬁjﬁ‘Eﬂm mmﬂ,ﬁiwmmmmﬁmﬁuﬁmamgmdwﬁu (luganiugdadn 8-14 um/Alanin lugiauan
50-100 wn/Ataniu luguieiugaadu 150-300 uw/mlaniu uazlugnauwia 1,000-3,000 un/iltaniy) (dayaann
ANINWATHINANNTNEAT NIENIMINERTUAZaUnId) uitlaqiuans polyphenol Tntamiy catechin 1F5umINa
aulannn Lﬁ'ﬂﬂmﬂﬁ@m@uﬂﬁﬁm antioxidative, antibacterial Waz antiallergic activities (Yen Waz Chen, 1995;
Kumamoto WAz Sonda, 1998; Yang uavAniy, 1998) feruAiinsarim catechin anluan wnldlugnanmnssn

'amzninennsiamwuazmalulad sninendznaluladinszaauinaisuy’ 83 wy 8 auwfisunzia wurevidns laneywifisy ngann 10150
'School of Bioresources and Technology, King Mongkut’s University, 83 Mu 8 Tientalay Rd., Thakam, Bangkhuntein, Bangkok 10150
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NANUANE L1 ”Lufaqmmumaum%m?nmq Tneiin catechin 8Han TuATuLwAR @1 FINRLTN NARAUTIINgeRe Tu
aARMNIINE HARugluALgadmiuingaganm Lmﬂ%ﬂumﬁmﬁmsﬁﬁluj ViYW antiflu air purifier, antiflu masks,
catechin candy waz@1m9dnd Lusiu (Fennema uazAnse, 2001) ﬁqﬁumur‘ﬁﬂﬁﬁngLﬁuﬁﬂmﬁqﬂ?mmmm‘hﬁm
catechins 7 wialumauuszadaduielfiduteyalunisdasinlidimahmsaduuazaaull Wi Tomilud
wdduniu LLmLﬂumaLﬁ'uHacﬁhauﬁnmwm paaaauiIfinEAsnstieg i

ansaluazisnisg

i lugnanandugiauazadadueny 3 U auuieft 65 seTaiig 48 dalie A fhednslumeuua
@mﬁuﬁfm@ﬁm@w’wﬁwﬁﬁmwmuhmm’a{iw 1 n3W ;40 NaRARST ﬁqmuqﬁ 80 evAuTAEEg W 2 Falue  uaz
AATziinlTun EGCG Lmzméﬁuﬁfmm catechins fngl lnATA High Performance Liquid Chromatography (HPLC)
(Li3M Agilent Technologies 314 LC 1200 series) ABRNIA1Y ZURBUAX Eclipse XDB-C18 reverse phase (4.6 mm x
150 mm, 5 km) Wag condition ﬁiﬁmﬁxﬁ v isocratic elution system 1 mobile phase 2 1t tme mobile phase
A A8 0.05 M ortho-phosphoric acid ka2 mobile phase B 14 acetonitile (ACN) wazlddndquaas A: B windu 87:13
(Iefzsnns) 19 flow rate winriu 0. 5 mL/min Wk 60 w1 TneaadaetneuFann windu 20 ML 7 felunstnneild
UV-visible diode-array A2MEN9AAL 231 nm uwardiAseitF N uALa1sNIA9gIY catechin ¥4 7 aila

HALAZAIANTUNANITNARDY

ANNIANEIUIN0LENT catechins meauwuﬁ 7 wia lHuA EGCG, GC, EGC, EC, GCG, ECG,uaz CG lu
Tady uavsAw WeuReudfietans catechins 1 7 wiia numammammimwimmelu Figure 1 WUNATBY
GC, EGC, EC, EGCG, GCG, ECG and CG EL‘LA@’]?J\IWIﬁW‘LA 1/1 Retention time mumm‘umu 4.80, 6.11, 12.31,
13.33, 15.87, 37.54 WAz 40.79 Wit Taeill Retention time Indifesiuluansadud 4.81, 6.21, 12.71, 13.78, 16.50,
38.85 UAY 42.62 W7 ANNANAL LAYINALT Retention time 4.89, 6.53, 14.34, 16.12, 19.91, 44.99 Uax 49.06 117
ANNANAU (Table 1) HaganAdeaiumuAdae Baptista, WarAy (1998), Yang warAnly (2007) LAy Wang WAL
Aniz (2008) Fnuilasunlaunsnaes catechins 11 7 sialuamndndu #il GC, EGC, EC, EGCG, GCG, ECG Uy
CG uazlundaduilsznaumoniffuimuans EGCG, GC, EGC, EC, GCG, ECG uaz CG Wy 6.03, 12.43, 5.85,
11.16, 6.05, 3.07, 3.07 mg/g PmTinu AuAEY uaz3unaiEns EGCG, GC, EGC, EC, GCG, ECG uay CG Tt
Ay Wiy 6.14, 2.96, 5.54, 3.76, 6.14, 1.06, 0.20, 3.28 mg/g {imﬁml,ﬁq ANNAIAL (Table 2) aziiudn Usunnd
adndny 6 1l luidadugeninlundu endu Yinnn EGCG wudnluandugaindrlumdady Svsanpdesiy
33981999 Chu WAY Juneja (1999) findnadn adadnlsznaudnaans polyphenols g43a81ay 20-35 WATNINNGIEN
au (C. sinensis L.)

agilua
UFnntuans catechins wazayius 7 #8n 16un EGCG, GC, EGC, EC, GCG, ECG,uaz CG wuldlutiugiaadu
wazgnau Teanuliunuasdidny 6 ain luandadugandilugnau endu dsunm EGCG wudnlugnaugandnlu
TNEAEN
ANIBUAM
1978 UAMATINUNBYUATLAYUNNIINE (4n9.) ﬁiﬁmmﬁuwunuﬁﬁﬂimmmi Lﬁmﬂ@mmﬁm‘?’maumﬂﬁu
Lﬁﬂﬂﬁﬁ@’]i‘ﬂ‘ﬂﬂﬂ%g epigallocatechin gallate (EGCG) WavaUHUTE4

1aNA19A19D S
A01TUT1 NUAINENALLNHINA9 [AUAW], www.mfu.ac.th/division/tea/index_history.html
A1INIULATHFNANINEAT NTENTINBATUAZAUNTDL. 2548 [AUAW],

http://www.kasetonline.net/newsite/index.php?id=48
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Baptista, Jose A. B., Da P Tavaresa, Joaquim F. and Carvalho, Rita C. B., 1998, Comparison of Catechins and
Aromas Among Different Green Teas Using HPLC/SPME-GC, Food Research International, 31(10): 729-736.

Chu, C.D. and Juneja, L.R., 1999, Chemistry and Applications of Green Tea; General Chemical Composition of
Green Tea and lIts Infusion, CRC press, Boca Raton, NewYork, USA., 19 p.

Fennema, O.R., Karel, M., sanderson, G.W. and Whitaker, J.R., 2001, Green Tea; Health Benfits and Applications,
Marcel Dekker, Inc, USA., 252 p.

Kumamoto, M. and Sonda,T., 1998, Evaluation of the Antioxidative Activity of Tea by an Oxygen Electrode Method,
Bioscience Biotechnology Biochemistry, 62: 175-177.

Wang, D., Lu, J., Miao, A., Xie, Z. and Yang, D., 2008, HPLC-DAD-ESI-MS/MS Analysis of Polyphenols and Purine
Alkaloids in Leaves of 22 Tea cultivars in China, Journal of Food Composition and Analysis, 21: 361-369.
Yang, C., Yang, G.Y., Landau, J.M., Kim, S. and Liao, J., 1998, Tea and Tea Polyphenols Inhibit Cell

Hyperproliferation, Lung Tumorigenesis and Tumor Progression. Experimental Lung Research, 24: 629-639.
Yang, X. R,, Ye, C. X,, Xu, J. K. and Jiang Y. M., 2007, Simultaneous Analysis of Purine Alkaloids and Catechins in
Camellia sinensis, Camellia ptilophylla and Camellia assamica var. kucha by HPLC, Food Chemistry, 100:
1132-1136.
Yen, G.C. and Chen, H.Y., 1995, Antioxidant Activity of Various Tea Extracts in Relation to Their Antimutagenicity.
Journal of Agriculture and Food Chemistry, 43: 27-32.

Table 1 Retention time of catechin and its derivatives in Standard, Assam and Chinese tea.

Peak Compound Retention time (min)
Standard Assam tea Chinese tea

1 (+)-Gallocatechin 4.80 4.81 4.89

2 (-)-Epigallocatechin 6.11 6.21 6.53

3 (-)-Epicatechin 12.31 12.71 14.34

4 (-)-Epigallocatechin gallate 13.33 13.78 16.12

5 (-)-Gallocatechin gallate 15.87 16.50 19.91

6 (-)-Epicatechin gallate 37.54 38.85 44.99

7 (-)-Catechin gallate 40.79 42.62 49.06

Peak numbers and retention times corresponding to Figure 1

Table 2 Contents of catechin and its derivatives in Assam and Chinese tea (mg/g of dw)
Content (mg/g DW)
GC EGC EC EGCG GCG ECG CG
Assam tea 12.43 5.85 11.16 6.03 6.05 3.07 3.07

Sample

Chinese tea 2.96 5.54 3.76 6.14 1.06 0.20 3.28




12 T 40 RTTUT 3 (WA Aeneu-funAN 2552 2. MANARFINEAT

mau
200
2 4
700 o
a
500 ]
S00 3 6
<00 o 1
5
200 7
200 ]
100 o
o T
10 z0 20 40 50
192 4 5
mau
800 b
700
&S00
s00
400
300 3
200
6
100 o 7
o T T T
10 20 20 40 50
2 4
mAl
200 o
C
F00 o
600 —
a00 +
400 o
1
300 o
200 o 3 7
6
] L'M U\_»J\J .
0 . _/\

T T T T
10 20 30 &0

Figure 1 HPLC Chromatogeams of tea catechins (a) standard (b) Assam ;;a and (c) Chinese tea at 231 nlm.
Peaks: 1, (+)-gallocatechin (GC); 2, (-)-epigallocatechin (EGC); 3, (-)-epicatechin (EC);
4, (-)-epigallocatechin gallate (EGCG); 5, (-)-gallocatechin gallate (GCG);
6, (-)-epicatechin gallate (ECG) and 7, (-)-catechin gallate (CG).
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n153LAsIzidsUsEnan polyphenolics wazdsli@anly Tiliacora triandra (Diels)

Identification of Polyphenolic Compounds and Colorants from Tiliacora triandra (Diels) Leaves

thuding yoyds' aingn eunaamns’ was asiu g’

Boonsong, P.1, Laohakunijit, N." and Kerdchoechuen, 0.

Abstract

The purpose of this study was to investigate polyphenolic compounds and colorants from fresh leaves of
Tiliacora triandra (Diels) extracted by 3 organic solvents; acetone, methanol, and ethanol for 24 hours. Acetone
extraction gave the highest yield at 15.5% and ethanol and methanol extraction gave the lower yield at 14.2% and
13.3%, respectively. The extracts of three solvents were fractionation by column chromatography and their
absorbance were monitored by spectrophotometry. It was found that the absorbance from all extracted fractions
by three solvents absorbed both UV spectra at 200-274 nm and visible spectra at 400-665 nm. These spectra
were the absorbance of polyphenolic compounds and colorants. Acetone extract was further separated with
water:ethyl acetate (1:3) and the ethyl acetate fraction was identified by liquid chromatography-electrospray
ionization-mass spectrometer (LC-ESI-MS). The major compounds represented polyphenolic compounds and
colorants were p-hydroxybenzoic acid, minecoside, flavone glycoside cinnamic acids derivative, and monoepoxy-
betacarotene.

Keywords: polyphenolic compounds, colorants, Tiliacora triandra (Diels), LC-ESI-MS

UNANED

ndeifilsqusrasdiiednmanssznauinaituen wazansldid (colorant) Aafimannluan Tilacora triandra
(Diels) lagldsvinazane 3 40A Ae BYELAY WNIUEA LATENILEA Lunan 24 Falue nannsAsEwLdn ansain
Aeaz@lnuli %yield g94m WAL 15.5% F89AINIAR LANTUEA UATNNIUER T %yield Wil 14.2% uay 13.3%
PNENEL FetinansataTildannnnsaiadaesavinazanaia 3 wanauan fraction lateeduilasanlasns Wil uaz
1nl9nAn absorbance naailninsininfimas wudaluyn fraction veaansafindndivnazanei 3 1ia fiA
absorbance #elutaa UV (200-274 nm) ua=4aq visible (400-665 nm) #aifluAn absorbance @nstsznauinaniuea
uazansWid Wathansarafiaindasesdlnunafnueandaeninngy « winesdinn (1:3) uavtidurenfiaesimmn
AAzisag liquid chromatography-electrospray ionization-mass spectrometer (LC-ESI-MS) Lﬁ'ﬂﬁmiﬂzﬁm
aslszneuTnaiuea uwazdnslWa wugassznauvan 1w p-hydroxybenzoic acid, minecoside, flavone glycoside
cinnamic acids derivative @ monoepoxy-betacarotene

Adany: asilsznauTnaiuans anslWa Tilacora triandra (Diels) LC-ESI-MS

AN

Tiliacora triandra (Diels) %s0t1119 ag/luaed Menispermaceae (lunaayulnsiinstiuzeding Hanwmzidunnld
j =3 t:ll = o 1 a A ¥ 1 a a [ a [ 1
LAREUUINLAN 11.IL®EI’JL§‘ENLL‘LI1.I@@1.I LLNHSL‘LI?‘JE‘ argady  wuluwvassssnanAvsnulasruwazaTdselunia
Iﬂ"”]uﬂﬂm’aﬂ\imu’ﬂ LL@"’ﬂ’]ﬂﬂu”] (Smitinand Waz Larson, 1991) mmqmmm LO’]LL@"’SLLIﬂ’]u’]ﬂuﬂmi‘ﬁﬂi‘”ﬂﬂu%’]ﬂ’]i‘
VL@M@’]?;I‘TJ‘LM u@nmnuummm@uumwmmuL‘fluwmmuuiwﬂmnm‘lﬁmimimﬂmﬂhLLf’ﬂ%’lmwnmum i‘QJJV]\iJJE]‘V]ﬁ[?H‘LA
lﬁjfﬂmmm_l (Wiriyachitra k&g Phuriyakorn, 1981; Fumio WazAndy, 1990) ummnmmmwrﬂu Tiliacora triandra
(Diels) WUINHENT alkaloids Taglanizanswan bisbenzylisoquinoline alkaloids loun tiliacorinine, tiliacorine LAY

'gnedgmalulagdael ansninennstanmnuazimalulad sninenazmalulaginszaaunaisuys

83 ¥y 8 AUULNNYWALUTIENZIA WUIVINTIN LUALNIYWTARY NV, 10150

'Division of Biochemical Technology, School of Bioresources and Technology, King Mongkut's University of Technology Thonburi
83 Moo 8 Thakham, Bangkuntien, Bangkok 10150
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nortiliacorinine (Wiriyachita Waz Phuriyakorn, 1981) uﬂﬂ@ﬁﬂﬁfuﬁﬂwumﬁiwaﬂ polysaccharides, beta-carotene, Way
w3879 (LhaFeuuazndn) fan widdldfinnsmanuannlaznenTnafluealu Tilacora triandra (Diels) danangaln
ﬁ?\lumLﬂumal,ﬂﬁﬁﬁqw%rmﬁqnwwﬁwumwnﬂuﬁm awnsnsiasiuizetlesiulsauaiinld Tnadeguanaaiin 1un
tannins, lignans, 8z flavonoids Teansngusananaunssiaiuaslid (colorants) 1w anthocyanins MAuasaaing
theaflavins WAz thearubigins RPN aLnLE (Cheynier, 2005) mu%’”ﬂﬁﬁfﬁmqﬂizmﬁLﬁaﬁﬂmmiﬂimauiwﬁW
uen uazanslid (colorant) Raimanluan Tilacora triandra (Diels) Taeldfvinazans 3 ain waztinansafaiily
ﬂ?mmmmmﬁﬁﬁm@ﬁﬁ@;mmaLmﬁxﬁﬁw liquid chromatography-electrospray ionization-mass spectrometer (LC-
ESI-MS)

s aa
adnsaluazisnng

afnansd1Atyanluan Tiliacora triandra (Diels) Imﬂhmm@vmﬂ 3 99p AR AEIAN INNUEA LAZIENTUAA T
anndau 1 s 4 iuna 24 m(l:mwamuﬂuwm amiunsesuazsTivafinazangeanlngld rotary evaporator
(Buchi Rotavapor R200, Biichi Labortechnik AG, Switzerland) mmmnmvﬂ,mmﬂmmnmmﬂmm@vmﬂm 3 qilm
NIANUIDUNIAN %yield wazdnalasld the Royal Horticultural Society (RHS) Color Charts mﬂuummuﬂﬂ fraction
Iﬂ?;lmﬂﬁﬂﬂ’ﬂﬁmﬂﬂiuﬂmmﬂﬂﬂ 4 Silica gel 60 (70-230 mesh ASTM) (Merck, Germany ) 1Ju stationary phase
wazld 60%methanol it mobile phase WWAaz fraction ”Lﬂammmmmmum@uu@q (absorbance)lngaining
IWimEieas (UV-1601, Shimadzu corporation, Japan) (scanning visible range: 190 nm - 800 nm, range: -3.99A —
3.99A) thansaranatadasesalaumald %yield zﬂwgmmﬁﬂmmimmﬁmLLﬂﬂ%ué’fmﬁwmfu S eNARTRR (1:3) LAY
vhdusedefiaesdinnuninmsidos liquid chromatography-electrospray ionization-mass spectrometer (LC-ESI-
MS) (VARIAN ProStar, Varian, Inc., USA) ieatnsnsvvnanslsznayinaiues uavansWianazanelélusminazane
Buvae Tneldradnd Pinnacle Il C18 (150 x 2.1 mm i.d., 5|m) (Restek Corporation, PA, USA) ldan19za89 HPLC
il gradient Tnel% water (solvent A) waz acetonitrile (solvent B) 111w mobile phase G'uﬁwm 0-1 min, 5-10% B; 1-
30 min, 10-70% B; 30—40 min, 70% B; 40-43 min, 70-100% B; 43-50 min, 100% B; 50-55 min, 100-0% B; 55-60
min, 0% B M flow rate 0.3 ml/min, injection volume 10 LI, wazlf detector 10U mass spectrometer ion trap $aNfL

electrospray ionization (ESI) ag/lfifl1 negative mode: [M-HT

NALAZIANTUNANITNARD

nnsannasdAtyainluan Tiliacora triandra (Diels) tngldsiavinazany 3 4tn A arE AU LN IUDA LAZIONIUASR
e 24 Falas wudn ansadadanesElald %yield 49qn WL 15.5% 909A9N1A8 1BNIUBA UAZINNIWEA T
%yield WiniL 14.2% uwaz 13.3% MINAIAL ann13dnaansanaiaeld RHS Color Charts WA AR P AT
azaneia 3 40alHA black 202A uaziiedne absorbance mﬂqmiﬁ@ﬁmmnﬁqﬁmvmw%\i 3 @i wudiAINIg
mmmummmﬂﬁummma AT B0 du uazuAg BRTIIENIsONBITILANaNsaiaTa 3 TaRe AAes u uan
LAe 13U uazidEn (Table 1) egenAdesin anthocyanins mmmmmn@umuumimummLmﬂfameammm Anu
chlorophyll a Haz b mmm@mﬂ@um@uumimummLLmmeumu WAz carotenoids mmm@mmumumﬂm
ludasdsinsuaz@in@u (Davies, 2004) uansinansaradissndnquraniliuesdlznatagfng uazilerhansarniild
anMsafadaesaviazaei 3 alianiuen fraction Tneldinefinneduillasunlnansilly 7 fraction uaziiusias
fraction Tﬂffmﬁwmi@mﬂﬁuﬂ?{ul,l,mzﬂm;mimﬂ%@Lﬂn‘Em‘EW‘EmﬁLm% (Table 2) wudnluusiaz fraction Tesansiiaiin
fapesdlauilen absorbance lwias 200-203, 401413, uar 664-665 nm dauTedANITATAARLINILEARAN
absorbance 199 200-206, 272-274, Uz 451 nm WAz absorbance Tasasfiaiadasieniuaaiat lugas 201-
207, 268-272, 400 UAY 662-664 nm Baiien absorbance Hilugaa UV (200-274 nm) WAL visible (400-665 nm) e
il absorbance m@a@ﬂ@ﬂ@mau‘lﬁmﬂum uazanslWia (acyes, 2548) mnuummmnmmmmmﬂawzj‘tmwﬁﬂu
%yield mmmmmﬂ‘mmimﬂmmLLﬂﬂmumﬂmﬂ@u . efiaesden (1:3) uashduzeeiaesianuianziite
FimszianstszneuInaitues uazanslidnazans ldlusvasaneduriaddan LC-ESIMS wugnsUsznauvan léun

p-hydroxybenzoic acid (white), minecoside, flavone glycoside cinnamic acids derivative, monoepoxy-
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betacarotene, santonin (yellow), protopseudohypericin, 3-O-methylluteolin glucoside malonylated, 3-demethoxy-

9a-hydroxyligballinol-O-glucoside, kay flavanone glycoside (Table 3 way Figure 1)

Table 1 %Yield, color, and absorbance of extracted from fresh leaves of Tiliacora triandra (Diels) with different

solvents.
Plants Solvents %Yield Color Absorbance (nm)
Ya-nang acetone 15.5 black 202A 380, 395, 405, 445, 475, 505, 535, 560, 610, 660, 675
(Tiliacora triandra methanol 13.3 black 202A 380, 405, 425, 475, 505, 535, 565, 615, 675
(Diels) ethanol 14.2 black 202A 365, 380, 395, 425, 450, 530, 555, 605, 660

Table 2 UV-visible absorption data of fractions from fresh leaves of Tiliacora triandra (Diels).

Total No. of Absorbance (nm)
Plants
Fractions Fraction Acetone Methanol Ethanol
7 1 202 200 201
2 202, 413, 665 201 201, 271, 663
3 202, 412, 664 201 202, 271, 664
Ya-Nang
4 203, 401, 664 204, 272 207, 271, 663
(Tiliacora triandra (Diels))

5 200, 665 206, 274, 451 202, 272, 662
6 201, 665 201, 273 202, 664
7 201, 664 201 201, 268, 400, 664

Table 3 Characteristic data and contents of polyphenol compounds from fresh leaves of Tiliacora triandra (Diels).

No. RT Compounds [M-H] (m/z)
(min)

1 0.8 santonin 244

2 1.5 unknown compound 648, 564, 448, 431, 372, 243

3 2.1 protopseudohypericin 766, 548, 519, 499, 389, 204

4 4.1 unknown compound 644

5 6.8 3-O-methylluteolin glucoside malonylated 547,503, 475, 445, 371, 204

6 10.2 unknown compound 700

7 1.2 monoepoxy-betacarotene 620

8 11.5 3-demethoxy-90L-hydroxyligballinol-O-glucoside 665, 472,431, 306, 285, 271, 181

9 12.0 unknown compound 416

10 12.9 unknown compound 747,613, 513, 500, 448, 327, 270, 220, 192

1M 15.5 unknown compound 731,526, 379, 340, 312, 297,178

12 19.2 flavanone glycoside 576, 552,427,392, 347,317,277, 221

13 20.7 minecoside 537.2

14 22.8 unknown compound 739, 701, 573, 551, 537, 501, 420, 375, 198

15 24.9 minecoside 5371

16 27.2 unknown compound 699, 627, 537, 503, 489, 415, 375, 317, 291, 239, 194, 171, 149, 131

17 29.5 unknown compound 757,601, 551, 527, 307

18 30.9 flavone glycoside cinnamic acids derivative 559, 513, 277

19 32.1 unknown compound 673, 541, 441, 352, 295, 271

20 33.1 unknown compound 539, 436, 317, 277

21 42.3 unknown compound 577,345,277
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Table 3 Characteristic data and contents of polyphenol compounds from fresh leaves of Tiliacora triandra (Diels)

(continued).

No. RT (min) Compounds [M-H] (m/z)
22 44.5 unknown compound 653, 401, 361, 323, 281
23 45.8 unknown compound 578, 345, 277
24 46.3 unknown compound 279
25 48.3 unknown compound 379, 347,279
26 49.0 p-hydroxybenzoic acid 355, 281, 255
27 49.9 p-hydroxybenzoic acid 281
Intens. x10 5
26

3]

2.5]

2.0] 24

13
7
15] 1 21 2
4 6] °
1.0 18 4
2
0.5] 19
Ma f w0 o 12|\ i 17) Py 2
0_ Al
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Remark: 1-27 were identified compound numbers from No. in Table 3

Figure 1 LC-ESI-MS chromatogram of polyphenol compounds from fresh leaves of Tiliacora triandra (Diels).

agilua
ansarinanuan Tilacora triandra (Diels) fiarindaeazdlnuly %yield gugn savasmAaansaiafiaindasiend
uea WazmILea UL 1A black 202A wazanusnganaunauuadlilugaading asu lee & wazues thans
afaTiafndafnazaneta 3 TANALEN fraction WUANEAN absorbance Wdas UV uazdad visible uansinansi
afalaTiaaflssneuiugsliznennaiiuen uavansWid Wethansafniadadaaesdimmnaiauandoeinng
ONARSTAN (1:3) LavtihfureqefiaasBimnuaineidas LO-ESI-MS wugstlssnauman Téun p-hydroxybenzoic

acid, minecoside, flavone glycoside cinnamic acids derivative LLAZ monoepoxy-betacarotene

ANUIBUAM
[N o o = o = aalg o
§IdEr929UAMANINUANMENITNNNINNIGANANEY  (AN.)  wazAEnIneEInsTannLasinATulaEn vinng

al Q

AULAYUNTIAY

LANR19D19DY

foyes langnaana, 2548, msiameiansdszneuinaiueanasiguuslva aefiarsnnnsganauaauuasgagn
Tudaganiiloleidn, Msansiginisunianendevenisfnlng, 3: 47-65.
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Yield and Quality of Agar from Gracilaria spp. from Pattani Bay

- 1 aa o o 1 ar a 1
BNN LUYAINS ATTAU LITNK UWAS WIENW NIAUN

Benjama, 0.', Wetchakul, S.", and Masniyom, p.

Abstract

Yield and physico-chemical properties of agar extracted from Gracilaria fisheri and G. tenuistipitata, harvested
from Pattani bay for 4 months were investigated. Yield, gel strength, gelling temperature, melting temperature,
3,6-anhydrogalactose and nitrogen content of agar from two species varied significantly among harvested months
(P<0.01). The agar yield of G. fisheri and G. tenuistipitata was maximum in March 2006 (48.1%) and in October
2006 (43.7%), respectively. Gel strength, gelling temperature and melting temperature of agar from two Gracilaria
fluctuated from 110.6 to 341.7 g.cm?, 37.3°C to 45.8°C and and 53.9°C to 89.2°C, respectively. The maximum
gel strength of agar from G. fisheri and G. tenuistipitata occurred in December 2006 and January 2007,
respectively. Agar yield of G. fisheri resulted in a negative correlation with gel strength, gelling and melting
temperature but gel strength of agar from two seaweeds showed a positive correlation with melting temperature.
The quality of agar from two seaweeds were similar to other agarophytes, thus, both seaweeds would be a
potential for commercial sources of agar production.

Keywords: Gracilaria spp., agar, yield, quality

UnAnga

nefnEnarARLazaNTEN AT men nsasfuaiaanawite Gracilaria fisheri wax G. tenuistipitata ML
Aenanndnatiaail dwdatamil Sruau 4 deu wud1 wardn Auudiusienas U UM NARA waTNIg
NARNLUAI 151108 3,6-anhydrogalactose wazlulnsiau mﬂadfumnmm'w%q 2 9iin wlsmuAeuRIALANa e
(P<0.01) Tnsifuarinann G. fisheri uaz G. tenuistipitata MU luidieudunan 1 2549 (47.1%) uazidiaugaau I 2549
(42.6%) WNaNANgIgn ANAIAL  douAdNudansreaas g lunsiARaLazNIInAa A28 uannaIn
anwinena 2 1ila fiAnduusagszudng 110.6 - 341.7 g.om?, 37.3° - 45.8°C uay 53.9%- 89.2°C muddL iy
an G. fisheri Mfuluieusunan T 2549 uaz G. tenuistivitata MU wieusnsAN T 2550 Apauudusagagn
mﬁme:ﬁ@mﬁ”uﬁ’uﬁ’iwdwm@mﬁmmﬁuﬁ@ﬁmmﬂ G. fisheri wugnHpNdniusidulfnmunfuiuauudaus
28990 HUUNN IUNNSNARALAZNIUABHNINAY LwimmLL°‘1’]\1memmafjumnmm'm%q 2 wilp uwdsmngunginig
NAAULNAITBILAA f’g’u@ﬁmmnmuéwﬁq 2 1l ﬁ@mnwwiﬂ&’lﬁmﬁuf’g’u@ﬁmmnmm'w%:umﬁm%‘w,l,mﬁﬁﬂﬂmwLﬂu
LLmi\ﬁmqauyLuﬂﬁmam%;uﬁﬁsﬂ@ﬂ'w@qurﬁmfj
ARATY: NINTAETY JU NANAR ADININ

AU
P | Ie a e o Wy | = - ¥
AWUNTABZNNT (agar) Wuweawanan lasnanalaannainsiadnng (red seaweeds) WA Rhodophyceae A
am3uana Gelidium, Gracilaria Waz Pterocladia spp. ®nnfsznausing 2 dou Ae axnilea vise a1niusu i
douniduiaaldn  uazdiuresermisnaruazidunafiasnidamn 1ﬁL@@ﬁﬁmQﬁmLL°ﬁaLLiQﬁﬁﬂdﬁ (Lahaye Uaz
Yaphe, 1988) Tuﬁ%uumwﬂivﬂﬂm‘imuiuammmﬁumqn] Iun m@mnmmmmi N 1AAedNBNe NN
TIINLLAT NTUNNE wﬂuLﬂummmmwummmwwmw (Armisen, 1995) mummmwmmf;uwmamwmﬂmmm
AHLdNLINIRgae  antTAnannuazeasflsznaunisaiinesiu @mmwmmfgummumunuﬁ@fw laun ofinves

'madrn walulaguaznisgeaiunssy AusAnenmansuazmalulad amdngassaaiuasuns ngaailami srnafias Aamdnilnail 94000
1Department of Technology and Industry, Faculty of Science and Technology, Prince of Songkla University, Pattani Campus, Muaeng, Pattani, 94000 Thailand
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a Mg gANIAiLAEY anTwuanaden Aanisanaiu aastanLazniaasyRLlnvesamiadag (Marinho-Soriano
waz Bourret, 2003) fraimpiasinisAnsaNifvesarsinlnaeasees  (phycocolloid) atineunsuanene iy
deelemilunailldszgnsld duwivludsenalneg wuda Rawdaana Gracilaria Uinamziadanziueanludmdn
= 9n‘// dg/ a d‘ a 1 = 4 1 . . . . 3 QI
avauazilnantl  slaieannuninluidonuenteniid 1Hun G. fisher waz G. tenuistipitata Uszansluiiasiu
Hunthamireaiaiunfudsenuiudgvisednaonassmen  wideldlironudrdnylunisldlsslomdannisanngu
\Wasanndayadunnninaesiuainaina e Gracilaria spp. WRudwdndnaidallmngegties  Aniuly
NUIRHARIRYUsra AN NaNAR  aNTRNIaNIEnINuaTIARLNLsTNsesiuaninan  Gracilaria fisheri uas
e de 4 X 44 4 X o o4 a e d .
G. tenuistipitata MALNEIANLNTNHEVReTRTudnaresiungadnmiil wasAnwnazeuneuniuiaa e
plaAUNIMeeeil Haann1mdaani o Miludeyaduiuniswmuignininduuas sy Temisialy

ansaluazisnisg

ANine G. fisheri War G. tenuistipitata Lﬁi_llﬁﬂ’m’ml,l,ﬂ{i’]ﬂxﬂé‘d fafudouniiassntdamil damdalnanil
Sruan 4 e Tae G. fisher Fuifaslwieuiiunay Asnan nadniau was Sunau I 2549 was G. tenuistipitata
e ludeudiunay Aa1AN fuan T 2549 uazungAN U 2550 TsNANNNANATEIARINLARAUAINIIENIA
dpvin ldevuuwiauaziivlugananasin %umummﬁmiu Mg wiausielugnmdau 20 n5u et 1 das 1799 1290
NuANNFaU @ﬁm‘lﬁmﬂﬁuﬁﬂﬁqmmé{uﬁfﬂmunﬁ 121°C ilwaan 15 uh LNﬂiﬂ@ﬁi@V@wquuwuwniaqLLﬂﬂmﬂaaﬂ
Imﬂhmmqmq m’LmﬂuLWﬂmumma nfulududalugrinmnuifiugumni 20 C AnthsieTnazaeLas
Lenietneen mfgu”l,ﬂmLmﬂu@ammqmmuqu 60°C wu 24 dalus auflAnudutesas 7.040.5 WAuluge
agiannend ﬁm:nmmamﬁ;’uimﬂﬁwmml,ﬁﬂuﬁu%’ﬂmmmﬁmﬁnmuémLLﬁ\i wazdinzvianFsne 18
Tun nedarnnuudeusaresaaesasazatsfuanududuiesas 1.5 chunw,%wﬁaLﬂqu@ﬁfqmuqﬁﬁ@q (30+2°C)
{Thuan 24 Falus Faelaaed texture analyzer (TA-XT2, Stable Micro Systems Ltd., Surrey, UK) Anmsgmumgilunis
NALRALAZNNIABNIMARA (Murano WAZANNE,1992) AAszsfiunns 3,6-anhydrogalactose wazdanm Imeids
Infrared spectrophotometry Imﬂﬁwuqmﬁmwdquﬁuﬁméﬂmﬂ'wmi@mﬂﬁuumﬁmmmm?{u 930 fim 2920 cm”' uaY
1250 fim 2920 cm” AMNANAU (Lahaye WAz Yaphe, 1988) LaziiasziiBuinilulngiaumnuianiszes AOAC (1990)
WHANNIANHINNAATIZFA UL (ANOVA) LLI?‘EULﬁﬂwmuu,mnm'wwmm'wLaﬁﬂmuu“ﬁm@ﬁumnmnuénﬂﬁLﬁu
WAAZLAAUALEAE Duncan's new multiple range test wazAAZFaNANNUSsznIran1Ttmes Inaldlilsunsu SPSS

for Window

HAKAZIANTUNANITNARDS

cmmammeuﬁammiumﬁmmmm’wfﬁ 2 gil PlEFanmafuReaa e 4 mézq (table 1) wuITAlnALAsN
ﬁ’u%:u@ﬁ’mmﬂ G. tikvahiae (Lopez-Bautista W8y Kapraum, 1995), G. eucheumoides (Villanueva WazAMy, 1999),
G. vermiculophylla (Mollet WazAne, 1998) war G. bursa-patoris  (Marinho-Soriano Wae Bourret, 2003) 119
AAmziANLl sl (Table 1) mﬂqmuu“mﬂqiu@ﬁmmnmm’wﬁLﬁmﬁﬂfﬂmﬁfﬂuﬁmj LT HANAR AINNUTNTS
294198 HUUYHIUNTAARALAZNIIUAINIAY 131104 3,6-anhydrogalactose waziulngian  wudn HAvnduuls
paLAeuRLAEa e (P<0.01) dowlsannidawaiinnuiuudsluiuainainain G. tenuistipitata (Tablet) ms
ApszdanduiugszndaantAnInIEnINuaziAiiFa 19 29931 wandli table 2 uaz 3

Lﬁfﬂﬂf%imwmmwiumm'w%\i 2 1A WudN Juainan G. fisheri fiAuAeslwieuiiunan 1 2549 Iuanan
q9gn (Sasaz 47.1) uazingn (Gesaz 32.2) Wideungadniau T 2549 daufuiiatinann G. tenuistipitata Huarde

a94n (Faeaz 42.6) TuLﬁfﬂummm 1l 2549 wazangaludeuunmean 3 2550 (Gewas 21.3) %ﬂﬁlﬁmmnimﬁﬂu
funpafludaangieu guugiivenindings zd\m@mrmmmmvmuiummﬁfﬂ,mmmﬂum@u@uj wmmmumm
N4 (Marinho-Soriano waz Bourret, 2003) wsinuidn Juaipann G. fisheri fifuiAasluieusuanax ﬂ 2549 et
Tugaeg el HANHLIILITDURARA I NTRININADNINATBAAGIgA WL 337.1 g om® war 83.9°C
Indidsafuduainann G. tenuistipitata MfuRzYAauINTAN T 2550 inudndanuudausmesaanazgnugiizes

nInaeNinafTedaagegauiy TnadA 341.7 g cm® uaz 89.2°C MNANAL N1T3LAIHANANAUSIENINIRNANER



o

2. MYANARFINEAT T 40 RTTUTN 3 (WA Aeneu-fuAN 2552 19

mﬁuﬁmﬁmmn G. fisheri wudnHpNANTusdul i AunfuiuANuisuseeas gumnilunainaanaznis
NABNLNAY Lwimwmv‘ﬁqmeml,%f’gumnmm'w%\i 2 1iln wUImNg NN ANIINARNINAITRIAR L0 3,6-
anhydrogalactose %qﬁamunmunmﬁmm@LL@‘Vmimaumm’Lw’mﬁ@ﬁmmn G. fisheri ﬁmﬂamuﬂ?wm1u‘£mmu
mmmnmmnmmeﬂumum cmmammvmuummfguummmuuﬂﬂunmummmmm m\mmmfaqmmaw
fuieasming uazaniavdeusndesiuunaain feaenndesiumunuaes Bird (1988), Lahaye Uz Yaphe (1988),
Villanueva lazAtLe (1999) LLlay Marinho-Soriano Las Bourret (2005)

Table 1 Agar yield and some physical and chemical properties and ANOVA results for 4 studied times

Mean + S.D. (n=12) Range ANOVA
(Min-Max) F Probability

Agar from G. fisheri

Yield (%) 38.3+5.84 31.6-48.1 176.93 <0.001
Gel strength (g Cm'Q) 226.2 £ 76.87 110.6-337 247.81 <0.001
Gelling temperature (OC) 43.3 + 3.61 37.3-45.8 1680.47 <0.001
Melting temperature (OC) 74.7 +12.61 53.9-83.9 8748.02 <0.001
3,6-anhydrogalactose 0.728 + 0.060 0.665-0.837 10.36 <0.05
Sulfate 0.784 £ 0.047 0.741-0.889 1.86 0.214
N (%) 0.870 £ 0.327 0.413-1.304 1772.80 <0.001
Agar from G. tenuistipitata

Yield (%) 31.5+8.33 20.7-43.7 79.33 <0.001
Gel strength (g Cm'Q) 245.2 £ 82.46 117.7-341.7 176.60 <0.001
Gelling temperature ‘c) 40.0 £1.18 38.7-41.9 3080.67 <0.001
Melting temperature ‘c) 81.7+5.82 73.3-89.2 5965.80 <0.001
3,6-anhydrogalactose 0.73 £ 0.0625 0.654-0.830 139.70 <0.001
Sulfate 0.76 £ 0.048 0.691-0.823 50.46 <0.001
N (%) 0.96 £ 0.271 0.644-1.380 848.33 <0.001

Table 2 Correlations coefficient between yield, physical and chemical properties of agar extracted From G. fisheri.

GS GT MT AG SO, N
Yield -0.802** -0.880** -0.885** -0.226 -0.207 -0.574
Gel strength (GS) 0.852** 0.911** 0.644* 0.548 0.515
Gelling temperature (GT) 0.991** 0.228 0.251 0.856**
Melting temperature (MT) 0.339 0.325 0.797**
3,6-anhydrogalactose (AG) 0.697* -0.121
Sulfate (SO,) 0.041

** * Correlation is significant at the 0.01 and 0.05 level, respectively.
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Table 3 Correlations coefficient between yield, physical and chemical properties of agar extracted From G. tenuistipitata.

GS GT MT AG SO, N
Yield -0.392 0.529 -0.505 0.456 0.180 -0.518
Gel strength (GS) 0.549 0.986** 0.615* 0.791** 0.421
Gelling temperature (GT) 0.445 0.979** 0.906** -0.117
Melting temperature (MT) 0.5622 0.721** 0.495
3,6-anhydrogalactose (AG) 0.917** 0.039
Sulfate (SO,) 0.149

** * Correlation is significant at the 0.01 and 0.05 level, respectively.

a9ilua
aminy G. fisheri U8y G. tenuistipitata umﬂﬂmwLﬂul,mmqmmﬂumamm%uwummmwwmmﬂ TN
mqrgumnmwi@ﬂmmmﬂ‘uqumnmmnmmwmumumau vailnandnuazantiveciulianmiuulsiuiy  1ilsses
awie  daananitengmaiiiufeaamie  Asmasiinisdneisufuiudulasefideadennnmduiaznig
o % ‘ﬂl k3 ol
WA nguie 1 s Tanisialy
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Effects of Six Crude Extracts from Zingiberaceae on Growth of Chinese Kale

ATR gIEANTAY’ uaz 25991 Uangh

Sawatdikarn, s." and Plumrudeel, w.'

Abstract

Rhizome of six Zingiberaceae: chinese keys (Boesenbergia pandurata), greater galangal (Alpinia galangal),
cassumunar ginger (Zingiber cassumunar), turmeric (Curcuma longa), bastard cardamom (Amomum xanthioides)
and ginger (Zingiber officinale) were extracted by ethanol and used at 0, 10, 20, 30 and 40 mg/ml. for a
biological activity test. The six Zingiberaceae extracts were tested on the growth inhibition of chinese kale
(Brassica alboglabra). Stem height, leaf width, leaf length and number of leaves were recorded. The results
showed that crude extracts at 40 mg/ml of greater galangal, turmeric, bastard cardamom and ginger reached the
highest inhibition of growth on chinese kale. For inhibition of chinese keys and cassumunar ginger crude extracts,
the concentration at 10, 20 30 and 40 mg/ml inhibited the chinese kale, and there were not significantly different
from control treatment, whereas the bastard cardamom and ginger crude extracts at 30 and 40 mg/ml had
inhibited the growth of chinese kale significantly different compared to control treatment. A raise of concentration
of bastard cardamom and ginger crude extracts resulted in the decreasing on growth of chinese kale.
Keywords: Zingiberaceae, growth, chinese kale, crude extracts

UNARED

° < = o °o v ya = a & .

NINIMARBUNENITINMNLLIANIaTAANasUlARuIesNTNATe 6 olm AB  n3zane  (Boesenbergia
pandurata) U1 (Alpinia galangal) na (Zingiber cassumunar) UNW (Curcuma longa) 39vaN (Amomum
xanthioides) WazdN (Zingiber officinale) afamaeian uaanimnudndy 5 szAu Aa 0, 10, 20, 30 Uaz 40 NN./u4.
sannsfiuganissniulanesaztin Tnanisdanissymnls 4 dnenie Ae ANEY Anundely Avnenaly uas
AU HANINARBINLGN @N3aiAAINTY ANW Waven uarde dAdNdu 40 wn/ua. @mnsndudenng
wsnyiiuTnaesazthldunnign  dounnsdiudenisasyiivinaesansainannszaouazlng  wudn  ansafinann

A v v = s v o a a 9 ' '

nszaeuazlng nRAMdndu 10, 20, 30 uar 40 un/ua. Aanslunsdiudimnisasaiuinresazinliuansimtg
annannisldlansana douansainaasvennazsnszduaududis 30 uay 40 wn/ua. @Nnsndueanig
wangiAuTamasaztild  wanssannnisldldiansana  naiuAmudndusesansatnainisaneanuazdwinlinasnis
WwsryiALInInsAztinanas
AAIATY: N9ATN Nastastyliu e Azt ansaipaniv

A

waaalanng (allelopathy) 2e9RaRNsANEBE19NI19TneielulszmAlnanazinadssna InafinnsAnen luneg
dgnuazdananddnaninlunisailasueadlauniinaaninarinldinamaseugndudanisen  waznisasyiuls
o o A d‘d =S al a A o A A % o % 1 ¥ 1 k73 o
AmiuNanEnsAnsueaatanissentl gnuasdanaivatacaddaniu iun 29w (Poaceae) i nisldansarin
anugdeenanasedTINTuaiTlgn 6 BHA (AT, 2552) nsldansatinannilasnwaadasianairdnaun (Chung,
2004) ngldansanipaInuiunsnuazciaeudusienitlgn 2 9l Ae Erauazdalne (Vasilakoglou wazmAne,
2005) uaznsldansainaindalsdiientuacuandainaluulaclgnuzideama (Smeda waz Weller, 1996) A

o A A d} d‘d =2 = = 1 k% 1 o

Munziu (Asteraceae) LluiadneAMIaIinIIANEueaATaNIE aeNand19299 Wl ansainaanlugesaLnan
(Fans uavagu, 2537) a1sannainluauide (Sahid uaz Sagau,1993) uaransainanluaiuuieaiuni (Nakamura

'auzAneneansuazmalulad awidnegnausnipgnszunsasag s SanianszuasAIag sen 13000
1Faculty of Science and Technology, Phranakhon Si Ayutthaya Rajabhat University, Phranakhon Si Ayutthaya, 13000
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uar Nemoto, 1993) WATANIANAANILYEY Pluchea lanceolata (Inderjit uay Sakshini, 1996) m@mﬁnmmwudn
mﬂmmmnmmﬂmmwmqﬁmumuwnmum wﬂuwmﬂanmemwmmﬂummmﬂnLL@WmimimLmuTm uenani
mumimn‘mme‘lﬁ@wwmmmwmaﬁumwmeHmwummummuhmamu@mmwm downy brome Saiflufaiaiil
pndAtylunislgndnngnd  wudn  WavisaessAdainisndudinissenuaznisiasnyiuinges  downy  brome
% =3 v A =) = = 1 b4 = U o 10 o
16 (Machado, 2007) aztwiulddndnisAneuasdlanigatendaaslungasimmgnuazasfiunyiu  udduiu
NMIANHILEARIANTUA NATBIANTATRANNTNATY  (zingiberaceae) FanTssanuaznIsastyALinvesiTgnuas
o A o Ay ' = = o P ~ = | aa o @ =
Jrnadaivies daulvaiidunisAinennesiunisldnaasdtanenauanlsaia 1y n1spruANlsANRANIALINAR YiTe
Tsaudsniafiviien nameasetidnglsraidineAnsnalesansainaniaaedts 6 stasensiasyiuinesnzin
dl v ¥ o o = o A '
wazive ldifludayaunisimunansainaniassddalunspouandanasely

ansaluazisnisg

mﬁnmmﬁﬁwLﬁumiﬁ@uﬁwmm@m‘ummﬂiu‘iaﬁ NUNAINENFITITAY NI UATATEEEN FausiAeusnapu e
\PauiuNeY 2551 Lﬂumiwm'ﬂummmmmﬁmmnﬁmqoﬁq AU 6 TR AR NIvaNY (Boesenbergia pandurata)
21 (Alpinia galangal) ) lwa (Zingiber cassumunar) mmu (Curcuma longa) iau (Amomum xanthioides) LL@""‘IN
(Zingiber officinale) afindasenueaiarsdidy 5 sz Ae 0, 10, 20, 30 WA 40 Wn./uA. mmiﬂumma
m?tylﬁuimmmﬁmmq 14 Jundsfinandn Inanneuuun1sMaaeLL Completely Randomized Design & 4 g1 1ide
pztinieny 14 Jundalgn Sanavaseydule 4 dneni Ae ANEIAU AUty Aund ey uazaNendly nng
WwangAuTrrasastiBeuieunan1maaadfoeds DMRT dmiunimagaunisasafuinaasasiiandunimng
35999 AOSA (2002)

HALAZIATOINANITNARD

MamARELANsERARINRTNeATs 6 1lin Ao nsvany 41 e 1Rw Wwen szl r;ifamaﬁug\mwm?tylﬁuimm
AZTN AU0Y 4 Anwnue A ANEISW AUty Avundelu uazaNedly wudn arsaiaduau 4 1le Ae 1N
230 Waven uazds FinWArNgeIesfuAs AN AN AR ATLAN HALANTINAY11ge 15.73 Ta. Taeansainann
dnuazaiufiszauAadndu 40 un.ua. Idundnfinaugs 10.50 uaz 8.16 1. ML luanifiansainannida
wanfisziuanududu 30 uaz 40 unjua. IFuNATANGY 8.15 LAz 8.00 TN, ANIFL doudnsaraaINTana
AR 30 uay 40 un/ua THFUNA1HAYINEI10.40 waz 7.70 ANNAIAD douiadn 2 Tiln e nszanuuaslna la
ﬁm@m'famngwmfé’funéhmﬁw‘lﬁmmﬂﬁmmﬁ’mmﬂi'vé’w’ummL%’u%’uiﬁfé’fuﬂé’wﬁmmmiu’LLmﬁmmmﬁﬁﬁmmw
AILAN (Table 1) dlefansninasnyidunlududundlusesnsihildsuansataaniias 6 ain WU pzTing
Fsuansainannaiiufiiinonadud 40 un./ua ansarpannuaternnsziuAdidy uazasainandeiisziiu 20
30 waz 40 un./ua SSuauluuAnsrTNeERRTUanINAILAN (Table 1) uazfanudn Aztind lEFuansafina NIz
1 uarlwannszdumuiduduiinnugeliunnsimatififuanwaAN Landan ansafinannaiin saven ua
winduRduavn Washildualuuanmrsananmeauan lurnsfiansaingn 3 1in hiflnaresiuauly Ae asain
annszang 41 uazlwa (Table 1) uazidledamaasyiiulnzasazidua 2 dnvuzie aundeluuazaanues
WildFuansanasieiy wud massgiinlnaesnsiluduaaandeluduld e aReafudusmwawlufians
affpannaiiy e LL@:%wiwﬁuﬁv‘iﬂﬁmwmf’hﬂuLLmﬁmmmﬁﬁﬁ’uamwmuQM dwsunrudaduiiinldaans
nfeluresaziianasananwAsLAl Ae ansataainTiuuazaen it adidu 30 uaz 40 unJua. wazas
AN TeT RAn g 40 un./ua. aquniaiasiAulnAuauenaly waen e lEsuansatinansaven LAzl
nnszduAnudnduiianealuuanimeatAtuanwacuAN  (Table 1) AnMmeaesENLY @1safinannin
iU 13veN LAzl Anasanisasnyrasnztin dauansaniaannnszaauas waliinasanisasyipuinuesastin
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o

2. MYANARFINEAT T 40 RTTUTN 3 (WA Aeneu-fuAN 2552 23
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2. ANUNANARSIN LIRS

of Burmudagrass and

Table 1 Plant height, Number of leaves, leaves width and leaves length at 14 days after transplanting of chinese

kale as affected by different concentration of six zingiberaceae crude extracts.

Concentration of Plant height Number of
six zingiberaceae (cm) leaves Leaves width Leaves length
crude extracts (cm) (cm)
(mg/ml)
Control treament 15.73° 8.00° 6.00° 7.60°
chinese keys at 10 mg/ml 13.46™ 7.66™ 5107 6.00"
chinese keys at 20 mg/ml 13.73% 7.00™ 5.36™ 6.36"
chinese keys at 30 mg/ml 13.40™ 6.337°% 5.26"°% 6.03"°
chinese keys at 40 mg/ml 12.76™ 5.66"°% 5.73% 5.93"°
greater galangal at 10 mg/ml 11.93°¢ 7.00% 5.75° 6.40%
greater galangal at 20 mg/ml 13.00° 6.50°°% 4.60°7° 5,25
greater galangal at 30 mg/ml 13.35%" 6.50°°% 4.63°7° 5.06"%
greater galangal at 40 mg/ml 10,50 5.66°°" 4.60°7° 5.00%
cassumunar ginger at 10 mg/ml ~ 15.65 7.30%° 5.55" 6.20%°
cassumunar ginger at 20 mg/ml ~ 14.35 6.50°°% 5.53%° 6.33%
cassumunar ginger at 30 mg/ml ~ 12.16™ 6.50°°% 4.76°7° 6.35"
cassumunar ginger at 40 mg/ml ~ 12.00™ 6.00°° 4.96°7 5.00%
turmeric at 10 mg/mi 13.60°° 7.00% 5.25°%°% 5.15%°°!
turmeric at 20 mg/ml 11.63°™¢ 7.30%° 4,667 5.73%
turmeric at 30 mg/ml 12,237 5.66"°" 3.66°°" 4,53
turmeric at 40 mg/mi 8.16% 4.66™ 3.20° 3.33'
bastard cardamom at 10 mg/ml~ 12.00°° 5.50"% 5.05°°% 5.60"
bastard cardamom at 20 mg/ml~ 11.00°° 5.00° 4.33°7°% 5.36"
bastard cardamom at 30 mg/ml ~ 8.15% 5.00° 3.36" 3.66°
bastard cardamom at 40 mg/ml  8.00% 3.66' 2.83' 3.40"
ginger at 10 mg/ml 12.00™° 6.50" 5.107° 5.45°%
ginger at 20 mg/ml 11,257 5.50°" 4,907 5.35°%
ginger at 30 mg/ml 10.40° 5.50°"" 4,507 5.25°%
ginger at 40 mg/ml 7.70° 4.50” 3.00' 3.75°
C.V. (%) 15.63 16.84 18.96 18.45

In the same column, Means followed by the same letter are not significantly different at the 5% level by DMRT
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Audntp lunsllussiuayyad dszuasdnsannann Gracilaria fisheri

Antioxidant Capacity of Extracts from Gracilaria fisheri

ATNITOU LEANAANA' BINFT LRIUNAARE LAz BSAY LA ATTHY

Selamassakul, 0.1, Laohakunijit, N.' and Kerdchoechuen, o.

Abstract

This study aim to evaluate nutrition and antioxidant capacity of extracts from Gracilaria fisheri that was
commercially, available and consumed in the south coastal area of Thailand. Determination of nutrition for G.
fisheri show that it consisted of protein, lipid ash carbohydrate and fiber at 6.66, 0.11, 23.97, 64.41 and 4.84%,
respectively. The extracts were prepared with boiled water and 80% ethanol at various extraction time. The total
phenolic content of the extract was determined according to the Folin—Ciocalteu method. The water extract for 60
min showed the highest total phenolic content at 46.49 mg/100g (P>0.001). The 1, 1-diphenyl-2-picrylhydrazyl
(DPPH) scavenging activity assays was used to determine antioxidant activity of extracts, the result show that
ethanolic extract for 36 h exhibited the highest antioxidant activity at 58.70 % (P>0.001). The total phenolic
content and antioxidant activity showed positive correlation. There was a strong correlation (R2=1.OOO and
R220.647) between the antioxidant activity and the total phenolic content of both water and ethanolic extracts,
respectively. The results show that G. fisheri could be potential rich sources of nutrient and natural antioxidants.

Keywords: Gracilaria fisheri, antioxidant activity, DPPH, total phenolic content
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MafuszLaIneuanlisiuinsslnasuiedanaRsiagann (Burtin, 2003) amiedszneudaaanfiulamsm
Tuspu neeeziilusniiu nealesfud iy (-3 waz @-6) ials 3miiu uaz ussn defiFunnigendaitavialyl (Burtin,
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amino acid efiguuanRiduaiafiueyyadasy (antioxidant) uazaNTFUNILLNITREASLLE (antiproliferative)
(Yuan uaz Walsh, 2006) Hsea1udnansaind@nusiaduna Porphyra sp. (Ismail wag Hong, 2002) way Gracilaria
edulis (Devi UAZATWE, 2008) FaziasuaalnuaNtFRALeyyadas: atglsiniunisAnstsz@ninmluniesiu
@uua%mvmmmmﬁwvmﬁwﬂuﬂrmﬂimmﬁﬁmmn aeduasiionisinaaaunuiniseutsgifluenmseiin
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amﬂuw@mmu 60 aeraldea flunan 48 $alue ualaziden anuainausedsfariazaiAein fay 100
paraldea Wunan 30 uaz 60 i WRsuieufunsaingas 80% wsueailunan 12, 24, 36 uax 48 Falue Tu
Samdauanusnareiavnazas 1:10 (W) el 200 rm HUN)A 30 svALTalTEA udailusriesdl 6000 rpm iy
1987 10 417 LANIBHIUNTZATENIDNLDS 1 s mefnTnazaNtaendan pies rotary evaporator A 175 1ng
ol 40 esAaiFua uasaialuandniiguugil 4 asnisadus
ApgzriasAlsenauniaall

Ainseasmlaznaumnainfinesanigeuusi e annwau Tsiu lasi ¥ ardflulanes uazidels (fiber) Tng
AATzinNNA U89 Associaton of Official Analytical Chemists (AOAC, 2000)
n93LAsIERLFNN L Total phenolics

AAPzALTaNe total phenolics 189ANTARAANAMINEMI8AT Folin-Ciocalteu MM1ATa84 Singleton WAZADLE.
(1965) AUtULFNN total phenolic compounds Lﬁﬂmmﬂmmqmﬁmmm gallic acid (20-100 mg/ml)
msaaszianuasnsalunaluasaiiuayyadssy (antioxidant activity)

mﬁLﬂmzﬁm'mm34ﬁmslumuﬂumirﬁmfa%@%maz (antioxidant activity) #e/33 1,1-diphenyl-2-picrylhydrazyl
(DPPH) scavenging activity method fauiladizas Devi kazanie. (2008) Inananansaia 3 ml fiuaisazane DPPH
(0.1mM) 1 ml rﬁT"ﬁﬂ%‘lﬁﬁmﬂﬁﬁ?m’LuﬁﬁmLﬂuwm 30 WA u,ﬁqd“mﬁ'ﬁmi@mﬂﬁuumﬁmmmamﬁu 517 W lusms
EoenpsesailalasTindines wazAn1IL % DPPH scavenging effect A9ANN3

DPPH scavenging effect (%) = A

cont Atest

x 100

cont

A

Wa A, ABAINIIAANAUUANTBIULAIA (FRvinazane + DPPH')

cont

A, PBAINNIRANAULANLEIFRRENT (A1967R + DPPH)

mifamsﬁuwnfaua fsLﬂmmmmuﬂaﬂmqumam (ANOVA) lay mmumnmqmmmmmmLfaaﬂ (LSD) 194
m@m mmummmmm@ﬂ@w 95 ginaililsunss SAS (1997)

HALAZIATUNANTNARDY
amieuiveuseganFauauiinna uriniuienar 9.46  HANTIATITAUAIMNNEINTNLGY G, fisheri X
Pasnaulsiin lasdu in anflulawen wazidiely (fioer) Andufeaazinetinvinusiawiniy 6.66, 0.11, 23.97, 64.41
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Table 1 Chemical composition of Gracilaria fisheri.

Moisture Ash Protein Lipid Fiber Carbohydrate

9.46 23.9 6.66 0.11 4.84 64.41
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Figure 1 Total phenolic contents (a) and antioxidant activity (b) of G. fisheri extracts
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Figure 2 Correlation between the contents of total phenols of seaweed extracts and their antioxidant capacity.
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ANENRUTDIUINUNANTZLULARNSELETRST Rhizopus stolonifer, Cladosporium herbarum wag Penicillium sp.

Efficacy of essential oil for antifungal Rhizopus stolonifer, Cladosporium herbarum and Penicillium sp.

AgAUuv B3y’ asiu iagdu’ uas tipgn LWIUNSARs’

Hiran, P.1, Kerdchoechuen, 0." and Laohakunijit, N'

Abstract

Efficacy of Essential oil (EOs) from Thai herb; citronella, lime, clove and cinnamon for antifungal was
conducted. Various concentration of Eos were varied at 0, 10, 30, 60 and 100 ppm and dimethyl sulfoxide was
used for dilution to particular concentrations.Tested fungi were Cladosporium herbarum , Rhizopus stolonifer and
Penicillium sp. Paper used in this study was the paper without any chemical fungicide an antifungal activity was
the disc diffusion method. It was found that citronella and cinnamon oils could inhibit the maximum growth of
Cladosporium herbarum compared to the inhibition zone from lime and clove oils. However citronella oil (60
ppm) and cinnamon oil (100ppm) could also inhibit the growth of Cladosporium herbarum at 100 percent. For
inhibition of Rhizopus stolonifer, result showed that oils of cinnamon and clove at 100 ppm inhibited the maximum
growth of this fungi. It was also found that cinnamon at 100 ppm inhibited the growth of Penicillium sp. At 100
percent and lime oil at 100 ppm showed the inhibition effect after cinnamon ail.

Keywords: essential oils, citronella, lime, clove, cinnamon, fungi, paper
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WAINUANE SANTINTH mmmmwmmamwmiaaﬂqmmw (Maryam wazAndz, 2007; Velluti uwazAnu, 2003;
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LU miﬁum@mu@ummﬁymmmamLmzLﬂuLLua‘wNslumim”l,ﬂﬂizqnﬁﬂﬂuﬂqmmmﬁum’m

atnsaluazignng
nauaintuvenszme: tldiunenssmenslaiven uzum nung wazeuweipadudu 10, 30, 60 100
fifEn dae dimethy sulfoxide (DMSO) antumunansazanefisiesildammnszanesitlilGinansind] (FurinuAuTna
15 {aaLung) 30 ulnsans

MIAFTENTE ; WIHNARNZNTBUAILFHU 5 ml HNazaenTes Rhizopus stolonifer, Cladosporium herbarum A
Penicillium sp. N9YLUDMIAENITD  Potato dextrose agar (PDA) gauta WiasanaiutnnAwas tween 20 anoaifivly

et ineaermnlssdnanmludumausel)

MINARaLLANTNINU89aNTaNA AQeRT disc duffusion method Imﬂmiuwumwmmmmm spread T
Ta@auu Potato dextrose agar (PDA) v 71913 15 UnT anmiunnenszanEineAT e mmma‘wmm’amwmuu
AWNIREN wumaag uﬂﬂum@mmu 30 avAmadeAliaan 7 5u AN clear zone NAABS 3 91

HALRLA NSUINANSNARDY

an  Table 1 wudntnmenszmaanplef meumjﬂﬁﬂizam%mwiumif;Tu{”Tqmm?rymmL'%mw
Cladosporium herbarum zﬂmdwﬁwﬁummzmwxmaLmeuWQ Fainuvenstmenglafidudu 60 ppm LAz
vaNszmeaLimadudis 100 ANEN mmmﬁu&mwm’%mmm‘%ﬂ Cladosporium herbarum ¥¥eeaz100 Geaenades
f191A%EU89 Tzortzakis WATARLE (2007) LAY Matan WATATLY (2007) Ainudntndumensimaannaslafuazaises
UszAngnwlunsdudadesingl4a {iwﬁummuumulﬂmLmzmuwQﬁﬂixﬁv@nwwiumaﬂ’ué’qmm?tymmL’"%'am
R. stolonifer léAndntnsumenstimaannuzing Tngldniumensimaauimendadi 100 AfSx ﬁu&mm’%mmm‘%@
R. stolonifer l#Hau1A clear zone Winriu 60 mm %‘\ﬂu’LLmﬁmﬁuﬁwﬁummuuﬂmuwgLiuiu 100 WG Tilwn
2194 clear zone Wi 64 mm @vLiEa Penicillium sp. WL IMEANNNEINY LAY BULTEANANIDEIE
derlinitlATnefiaauidindu 30 RSN anunsdufadesiaiflélandl clear zone Winf 44.16ua%73.66 mm WA
Ay 100 BN NS FeTintlE  Setar 100 SsaennkeaiUaNuAdeUed  Matan UATATLY, 2005
a‘?wm”uﬁwﬁummxmmmaumﬂwudmnmmL%u%’ummmﬁuéqL’%mwﬁmﬁimmﬂﬁ 30 AN Haue clear zone
Winfiu 38.66 mm uasfimanadiudu 70 ALEN Saunnaes clear zone WAL 73.66 mm wazRAd ML 100 ALEX
sunsadfudadas C. herbarum way Penicillium sp. M5aeaz100

agilua

u’]J\IuWﬂJ\Ii‘”LMﬂm‘”VLm‘MﬂNLL@”'H‘LIL‘TJEI mmmﬁummu%mmmme’] C/ao’osponum herbarum Vmemﬂumuwau
i“”Lﬂﬂ@’mﬁJ‘”u’]'}LL@"’ﬂ’]uWWN‘LAWN‘LAMﬂNi‘”LWF.II?]‘”VLM‘HIWII‘LA 60 W‘WL’HN LL@”H’WNHM@N?”LME@ULTH L“lm‘llu 100 W‘WL’HN
mwmaumm@mmmmm@ Cladosporium herbarum I#%aaaz 100 4115y mm Rh/zopus stolonifer Wi.l’nuﬂuuwﬂm
ErANEEITap TR ] LL@"’ﬂ’]u‘W@ ‘Vlmmmmu 100 AL mminﬂummﬂ%mmmmjfai’mumﬂmmmmLL@”WU'J’]u’muu@N
i‘”mm’mm_llfnﬂwmwmumu 100 WLEN mminﬂ‘umlﬁj@ Penicillium sp. 16 % ﬁ"ﬂEI@"’ 100 ifa\'m\‘m'n,ﬂuuwuuﬂu
i‘”l,um’lnu‘”u’mwf'ﬂfa’ml,mmmu 100 AALEN muuma‘m’aﬂ’lﬂju’muu@m”m'ﬂLW@ﬂummimimLmuimﬂ\immﬂma
L@’ﬂﬂi‘ﬁu’muu’ﬂma‘”ma@’mﬂuL“]]F;ILu’ﬂ\‘lﬂ’]ﬂu’muﬂ'ﬂui“”LME‘Hu@qu%ﬁIuﬂ’]ﬁ‘ﬂUﬂﬂL“ﬁﬂL“ﬁﬂiﬂmﬁ@ﬂﬂu@’]ﬂﬂ]uﬁﬁm
mﬂmﬂuﬂNuwam‘vmmmwmum@mm mﬂﬂjmuumm”mmumuwmmwmumnmﬂ 100 AWLEN LNBLAN
UsyanBnmlunsdudaden
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Table 1. Antifungal of essential oil from Lime, Clove, Lemongrass and Cinnmon bark for antifungal Rhizopus

stolonifer Cladosporium herbarum and Penicillium sp.

Inhibition zone of antifungal (mm)

Essential oil Concentrate
C. herbarum R. stolonifer Penicillium sp.

Control (DMSO) 0 0 0 0
Lime oil 10 31.67°¢ 30.00° 15.00°
30 35.33° 41.33° 44.16™
60 43.67° 47.33° 75.00"
100 40.33"° 45.33% 90.00°
Clove 10 29.66° 31.67° 15.00°
30 51.33° 48.33"° 15.00°
60 66.00° 56.00° 15.00°
100 69.33° 64.00° 15.00°
Lemongrass 10 41.67° 23.667 " 15.00°
30 64.00° 23.98"° 15.00°
60 90.00° 25.67 15.00°
100 90.00° 27.33° 15.00°
Cinnamon bark 10 42.67° 41.00° 38.66°
30 63.33° 50.33° 73.66"
60 74.33° 54.33° 90.00°
100 90.00° 65.00° 90.00°

“" Different superscripts in the same column indicated that means were significantly different (p<0.05)

(a) (b) (c)

Figure 1 Appearance of (a) control (1) and Inhibition zone of antifungal C. herbarum from Lemongrass oil 60 ppm (2),
(b) control (1) and Inhibition zone of antifungal R. stolonifer from Cinnamon oil 100 ppm (2), (c) control (1) and Inhibition

zone of antifungal C. herbarum from Cinnamon oil 60 ppm (2)
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Fwn Bunanyiinend, 2545, nsmsaaaauuazainuanasdIAnyanieayulng, AuzndaA1ans nuAneduniaaen
\RANNTZINETR, Wi 77-95.
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Clove Essential Oils Against Aspergillus flavus in Liquid Medium and Tomato Paste, Food Control, 18, 1518-
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UseAnsnnrasssananenuan LU UAa nAan1sE UL EasT Fusarium sp. WAL
Lasiodiplodia theobromae #WRALSALIWILUIIBINAE
Efficacy of Crude Extract from Cassia siamea (Lamk.) Leaves to Inhibit Fusarium sp. and

Lasiodiplodia theobromae, A Causal Agents of Banana Crown Rot

A9 ansuna’ aish giesauna’ AN 29885 uaz dauiy Anan3dsmd

Chatkaew, A.1, Uthairatanakij, A.1, Wongsheree, T.2and Jitareerat, P

Abstract

Banana cv. Kluai Hom Thong is the agricultural commodity that is widely accepted by the wide consumer, but
one of the major problems during transportation and storage is a rapid decay of the crown, caused by Fusarium
sp. and Lasiodiplodia theobromae. Thus, the objective of this study was to determine the efficacy of crude extract
from Cassia siamea leaves to control the mycelial growth and spore germination of both fungi. The mycelium and
spore of pathogens were cultured on potato dextrose agar amended with the crude extract at 0 (control), 500,
1,000, 5,000 and 10,000 mg/L. The data showed that the maximum dose of 10,000 mg/L was not able to inhibit the
mycelial growth of both pathogens, while at this concentration inhibited the spore germination of Fusarium sp. and
L. theobromae by 100 and 64.36% respectively. This data indicates that crude extract from Cassia siamea leaves
at 10,000 mg/L had the effect to suppress the spore germination of both fungi, but there was no effect on mycelial
growth. Therefore, this result suggests that controlling of the crown rot on banana should apply crude extract of
Cassia siamea leaves before pathogen infection.

Keywords: Cassia siamea (Lamk.) leaves, Fusarium sp., L. theobromae

unAnsa
v [~ a lﬂl Yo o Y a :// 1 1 lﬂl o o
ndnanenneiuunanaanianianeasilaiunisaesiuanngusinanaluuazsisdszma watloymnddnylu

FEMINNNPIUALAZLALINHAD NNTUNAeNTauINNARINNTdNINan889L a5 Fusarium sp. Wae Lasiodiplodia
theobromae At luAnIATIHAIIRUszasAinanaaoulssansninaasansainueruainlugimanlunisacuau
mm?mmmﬁmw Fusarium sp. WAz L. theobromae wialdiduuuonislunisasuanlsandsnisifiuineresndaaves
nes Inennassduloszatefidauuaing Potato dextrose agar (PDA) Ananansaiaveuanlulmanfiaany
Wind 0 (gPAAx) 500 1,000 5,000 UAZ 10,000 mg/L wudiaa 10,000 mg/L 1ummmﬂummimim
saadiladaiageinild lurnsifanududu 10,000 mg/L aunsndiusanisanaesatlesides Fusarium sp.
WaY L. theobromae MinAL 100% WA 64.36% AINANAU aNHan1aaaindnalifiudnaisainnaiuannly
AuannANdudy 10,000 mg/L Husz@anininluntsdudannseenaevalefidesivaasaials wildaunsndues

a £ Ii/ Y o 2’/ o o dy [~ L :’/ = ] v U
masgyreaduladen i duiwmnazinaisadananuarnluawmanldldlunisacuanlsadanduinassndon aqsld
Aeunariniadnnansaegdesiedesaiiail
AdAgy: TUAWMAN Fusarium sp. L. theobromae

‘gzAmimalulaiivasmsiiuien augninennsiaomuuazmaluladl amAnendzmalulaginszaauinansuy3 nganws 10150
'Division of Posthavest Technology, School of Bioresources and Technology, King Mongkut's University of Technology Thonburi, Bongkok, 10150
‘Frinddauazudmsinenemansuazinaluladl sndnendzinaluladinszaannaisul ngamnw 10140

*Institute for Science and Technological Research and Services, King Mongkut's University of Technology Thonburi, Bangkok, 10140



o

34 T 40 RTTUTR 3 (WA Aeneu-funAN 2552 2. YANARTINEAT

A

mmquqm%fam Fusarium sp. uaz L. theobromae anvnlsadaviniresndaaveunasiasldansiaiidundn
ieeananunsadiudades1dedrasniia win1sldansiainaliiindoyuasiie) idu ﬁm;m?ﬁ'\mqmﬁ'au leyun
410U7NBR9ELFINA wazmsldanneibinniivluAasefudunaueiai Widesifansdunuseansiaii 1
nsmuaa s ldennty luilaqiiulddnnsAneasauguidesdanansaiaainsssuand un arsataannazian
unsdnAuazazlaiuesdsliuanimeaeia (adasens Fezne, 2541; adarss yyes, 2542) detuluaniideds
@u%ﬁ'%ﬁnmmwmmﬂ%m‘mﬁwmumnh%mﬁniumamu@uﬁ?m'} Fusarium sp. 8% L. theobromae Iaeidl
f;"mqﬂi:mﬁlﬁfﬂ@mﬂ?mmmﬂ%@ﬁmﬁ ARFUYUNITLRR @mﬁummﬂ'Lﬁmmﬂﬂ'm?ié’ﬁ?umﬂ,ﬂﬁmmﬁju?‘inmmz@mam
Lmzﬂ”\iLﬂunmﬁmﬂmﬂﬁﬁuh%mﬁn

ansaluazignig
msws3aaasanaanluliugn
ilutwanandnelazenaieauuisaindiuou 20 nfu sniuldas@oauda  Fueniues 50% SinRs 150
Hadans ﬁﬂﬂLmﬂ'ﬂﬁfmmdi‘mmﬂ'nﬁfqmuqﬁﬁm w3 Fu nsasnzneusenudaiinaadiduesasaiaveann
ELU'%mﬁnﬁfmm’i‘a‘mnﬁumuﬂqmmnmﬁ (rotary vacuum evaporator) fiA9NaG 45 mbar frUNYH 40 “C ANLEITRL
100 rpm aunswiiclaififaazansszmeeanunan Wasaialuaandsfigumnd 4 °C iesamsinesidely

nsnagallsz@nsnwaasgnsananenuanludiivansanisiasyaasdulaias
14 Cork borers 1u1aduWENAUENAT9 0.5 WwuRwmg AatTnndaeduloaesdas ey 10 44 uaztiannanuy
819113 PDA Ninanansanavenuainuamanfisyauaududu 0 (aauan) 500 1,000 5,000 waz 10,000 mg/L 10l

UngumRreduaziiunnnisasyrentas nednaunduirgudnanaedalaiyniuuasiuinuadumufiumng

m'a‘wm’d’au1J'a‘yR1/|°ﬁmwmmmmﬁ'mumumﬁluﬁymgn@iﬂm'a‘é’fuﬂ%anﬂemnm@mﬂaéﬁam
wRenaefI0T0I Fusarium sp. Uaz L. theobromae ANy 10 atlef/HaRiuns gann 0.1 Hadams e
AUURIMTNI8981117 PDA TignasaianeLanlLamEnTissduAnu ity 0 (AILAN) 500, 1,000, 5,000 WAz
10,000 mg/L 1°nmememmmmﬂmmmmmal,mﬂlmﬂfmna”mgmmuum'anmauﬂﬂuummunwmmu 24
Falug mﬂuuummqu@ﬂmmannwﬂmnmw@mimmmvmuqmn@‘uLﬂummmummiﬂummi\mnmmﬂm

NANISNARDY
navrasEsafaveuanludmandanisiaiyraadulada

ﬂ’]i‘lﬂ?‘ty‘llﬂ%ﬁuiﬂl,%’ﬂi"] L. theobromae uuesTinaNasafianeuanlugmdnassdudu 500-10,000 mgiL
fawnaduriugudnanseslalaidesiadownis 900 wuRwns dvlifiasuuansaiuneadaiugaALa
(A 0 mg/L)  Pidaunaduriugudnansedialaiiefowindy 8.42 wufiwas (Figure 1A) daunnsasoytes
laidas Fusarium sp. Aderluanssaugnsatavenuan T imanT pan Lty 500, 1,000, 5,000 waz 10,000
mg/L ﬁmmmLﬁucjwu@uﬂ’nmwmim‘lﬁ@ﬁmﬁﬂwhﬁu 6.78, 7.26, 7.48 WAY 7.32 \HURLNAT AINAIAL Tummzﬁﬂ;m
pauAnSinnaduruguEnansaslelaiinduwini 6.54 wwuRums (Figure 18)

naaREsanAEnUan lud A nAanissanslasuadas

nnvanvesallefagesTting aaemu A idLiuIessnsaiaveUan WA wmANTINGY  Taansatanenuannly
T dnimnuddu 500, 1,000, 5,000 wag 10,000 mg/L sunsodufanssenuesalesides Fusarium sp. lHwinfu
34.90, 66.86, 92.93 uaz 100% ANAAU (Figure 2B) WATHANNLANANATUNINADA LazaNendianIseenaeg
@ﬂfﬂﬁ%ﬂﬂ L. theobromae W#winfiu 21.36, 37.34, 52.33 uaz 64.26% ANNANSLU (Figure 2A) WATHAHNLANFANGTT
NNENH
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3a150iuA

mmﬁmummmh%mﬁniﬂmmmé’ué’qmnﬁmmqLéfuslmmt,%@m L. theobromae WAz Fusarium sp. & Ws
nﬁuﬁm@m:éjumm?tyLﬁu‘l:mmt%mw Fusarium sp. Wity lunmeassfudnuansafaneiuanlofivgn
snsadfudnnssenvesatlefidesia 2 0nld Inenlsyananwlunstiudinnssentesalofasifinaunassfuaany
aduanssnsafnfifindy wenanimudngteftesdas Fusarium sp. flAudeuuedaansaiaveNUanlLamEn
mﬂﬂd%’%mw L. theobromea Lmeaﬁmmﬁmumumniu'%mﬁnﬁizﬁummLiuiu 10,000 mg/L mmmﬂ”u&qm@
senesatefidesasestinld  enadiesanlulimdnianman quinone compounds LT benzoquinone,
naphthoquinone, anthraquinone %Qﬁqméﬁiﬂgﬁut,%ﬂﬂauw?ﬁ (Chairungsi kazAne, 2006) mﬂmﬂmimmﬂm‘ﬁm@
naaldn ansataneuanludmantianansnldauilsadavinihaeandanldvnnidesmenilddninaneieuds
uienaas il lunsdiidavivesndaeieGuiinisuilonesalofieaden  iensslfansafamauiihafidaniig
uﬁqmngﬂﬁmaﬂnmmﬁu%\iLL&iTuLLﬂ@qﬂqn

a9ilua
mmnmummwﬂmmmm‘vmummmmu 10,000 mg/L aansnduiannsseniesalefdam Fusarium sp. 167
mm AL 100% 2890987 Aeadeasdas L. theobromae Winfu 64.26% usnsldansafavenuannludimgny
srAUANNdY 10,000 mg/L ”Lummmﬂummimzymmmuimmmwm@mmumu’l,m

LaN&1981989

adarsns yyiFes, 2542, madnenssiuemaduduresansaiauaednenfidualunisaaunu Colletotrichum musae,
1@NANINN9LsTNANNWINIITINNG annTiunalulagsTung pSal 15: 1wl 1 ananfteanans, amranende
WATKIAEITHIAAGITTUN N TNENUANTZUATATOYFLN TIUATI, WITUATATRYFEN, YN 95-101.

2999904 WITINA, 2541, NATBIANIAAAANNTANWINTLNITHA (AziAn uHeANAT uazpzlaine) TunWiﬂaumuiiﬂLLﬂu
unsaluaeINdneneN, 1BNAINILsEgNANNLINIREINIg annTumaluladsaueng A%eAl 15: 16T 1 anan
WaAnans, anntumaluladsnTaena anTuRRBLATAENLI, NTIWMN, U 75-81.

Chairungsi, N., Jumpatong, K., Suebsakwong, P., Sengpracha, W., Phutdhawong, W. and Buddhasukh, D. 2006,
Electrocoagulation of quinone pigments, Department of Chemistry, Faculty of Science, Chiang Mai
University, Chiang Mai, Thailand, pp. 63-68.
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Figure 1 Effect of crude extract from Cassia siamea leaves on control the mycelial growth of L. theobromae (A)
and Fusarium sp. (B)
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Figure 2 Effect of crude extract from Cassia siamea leaves on inhibit the spore germination of L. theobromae (A)
and Fusarium sp. (B)
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Effect of Mushroom Protein Hydrolysates by Acid on Physicochemical Properties and Volatile Compounds

NAAN SUGAUS TINFY LAIUNRARA AN NATTW was Ullan ussasRuAs”

Thanasukhon, M.1, Laohakunijit, N.1, Kerdchoechuen, O.1 and Bunjongsinsiri, P.2

Abstract

Mushroom protein hydrolysates from Shiitake (Lentinula edodes) and Nangrom (Pleurotus ostreatus (Fr.)
Kummer) mushroom by hydrochloric acid (HCI) at 1 and 6 N and hydrolysis time 12 and 24 h. Results showed that
the best condition to produce mushroom protein hydrolysate from Shiitake and Nangrom mushroom was the
hydrolysis treatment of 6 N HCI for 12 h gave the highest percent of degree hydrolysis (%DH) at 60.0% and 66.0%
and salt content at 22.6% and 22.8% respectively. Volatile compounds of both mushrooms protein hydrolysates at
the highest percent degree of hydrolysis were identified by dynamic headspace gas chromatography mass
spectrometer (DHS GC-MS). The major volatiles compounds found in Shiitake and Nangrom mushroom protein
hydrolysates were 2-pentyl-furan, nonanal, E-2-nonenal, 3-octanaone, (E,E)-2,4-decadienal, 2-dodecenal Wag
(z,2)-9,12-octadecadienoic acid.
Keywords: Shiitake mushroom (Lentinula edodes), Nangrom mushroom (Pleurotus ostreatus (Fr.) Kummer),

protein hydrolysates, acidic hydrolysis

UNANED

nstlesaanallsiuanniinves (Lentinula edodes) Waskinunass (Pleurotus ostreatus (Fr.) Kummer) #nginsm
lalnspaeinfiannandudn 1 uas 6 wefla Wwinan 12 uax 24 dalus wudh anazivansaufigalumsdenaais
Tulsfiuannifiavenuazifinunasy Ae nsldnsslalnsnaesnidude 6 Tuans Whioan 12 dalus deldAnszdunisdes
@mmﬂﬁ@mwﬁﬁu%’aﬂm 60.0 waz 66.0 ANAAL TnadiSunnunaewiniuiesas 22.6 uay 22.8 ANAIAU WAzt
Wsiilalaslasmannidians 2 win ﬁ@mquﬁumiﬂaﬂ@mﬂ@q‘ﬁ‘zﬁmm%Lmnzﬁmwramzmaimﬂ% dynamic
headspace gas chromatography mass spectrometer (DHS GC-MS) wudn Tushulalnslamnanniinnenuazisina
TOREE Gty 2-pentyl-furan, nonanal, E-2-nonenal, 3-octanaone, (E,E)-2,4-decadienal, 2-dodecenal Wag (z,z)-9,12-
octadecadienoic acid iuasAlsznaunan
mANATY: Wiavan (Lentinula edodes) WinUNTN (Pleurotus ostreatus (Fr.) Kummer) Tushulalnslaiim nisdas
AaYAENIA

AN
Tdsaulalaslamn (hydrolysate vegetable protein: HVP) Lﬂumamﬁm%ﬁﬁlﬂumiﬂgqLwiqn%?{uizﬂummwmﬂ
e 1 ausudeg aun meaiyess gudew avnnaziles s A9 HVP Aaanmstesaanelusiuluielfidu
nanazdly willng LL@Z@’]ﬁ‘ﬂi‘zﬂ’ﬂU%‘uj du inde Teerlllumeudn HVP dnsalunistesaanalusiuluiie
lesanndiunusn Woanduussiinausaiia lnelealdnsalalnsraeinpanududu 46 uefifa fignmnd 100-130
asrnadug unan 4-24 Fali wasrinWidunansdoalnieslansenlad (Dzanic uazaniz, 1985) SeimgAuld

'gnedrunaluladduedl anzniwennsamnuazinalulad sminensumaluladnszaauinaisuy3
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Tumsuan HVP Snuluussilsiugeuaziisnagn du dawdes dadien 419lne 419 d10a8 sy venandagau
wasllsiugeiinananudadeiidngAuihaulalunswdntlsiulalaslamm e Wisdaduisanuasianlunnmien
Usznavamns annedainmAmislngunmsgs anndenudn Winilllsiuge Genaz 10.5-43.0) WewRauidian
ﬁuﬁnﬁluj uaeinsnesAlufianily 9y leucine, lysine, methionine, cystiene, phenylalanine (g AN
wunsangadindedae Winausafia uazitlastusin annadindelassanmneninelsn wu Wiaen wodhilnuaua
lunsfudagaditfesen (Manzi uaz Pizzoferatto, 2000) waznialuansFnueyasase (antioxidant) (Cheung uaz
Az, 2003) isdawnzlunmianindulsilalalamm  Gvinglsrasdresmiduililednsnarasmides
aanalilshudindaansafiflsienmninadl manwuazansueuszive

ansaluazisnisg

UNAANDNUATITIAUNTNNIUAS BUFSY hot air oven ﬁ@muqﬁ 60°C 1981 14 dalue uplaziden wazds
iavenLAzIRiauNINRLINaz B Aetnea: 10 n3u 1luanRunauiunsn HCI 100 Radans Tnawlsaonuidadunse
71 uay 6 uefla M 12 uax 24 dalue Migouund 95°C LLmﬁﬂﬁLﬁuﬁfqmuqﬁﬁm W ldFuliiunanedian
ssavanelnfenlansanlafmnududy 5 Wans Tnalsiifenlssunn 6 antunsesuennineandensy Asnses
No. 1 Lmzﬁwmmmwﬁﬁmﬁmexﬁ@mmwmqmﬂmwLmzmqmﬁ Toun  dunounaelaeld  salinity
refractometers Arftiaaloeld pH meter AnAlneldiA3asind (Minolta color reader fu C-10) agaznisasaan
(%degree of hydrolysis, %DH) 1aed3 trichloriacetic acid method meﬁﬂnmfgzﬁﬁﬁzﬂmm‘lﬁﬂiﬁuia‘tmﬂwnwmﬂ
WIAMENUAZLAAWINTNNA Tz a e NTzive Iag 14 dynamic  headspace gas chromatography mass
spectrometer (DHS GC-MS) padnytia HP5-MS (30 m length x 250 pm 1D x 0.25 pm film thickness) NuAag Az
{lu carrier gas MR lnansil 1 et Tnedeguugfines oven @ 50°C ASA 2 wiit Wiy 180°C Adnm
8°C/min AT 5 Wil uazifiandly 220°C #dA 8°C/min AIR1Y 10 wnf Suunaiseesdnsineld NIST-MS uay
Wiley library uwazA WAl R teeifinuann alkane standard C,-C,, Fan10rlunInAn MPH inudazaiiagng
BHUNITNARBNLLU 2X2 factorial in completely randomized design NNINARDY 3 %W LI e A Lo R PRI LSBT K]
&5 (analysis of variance, ANOVA) waziif3eiifieanuuansinasiedsdaeds Ducan’s New Multiple Range Test
(DMRT) énaililsunsu SAS (1997)

HALAZAIANTUNANITNARDY

rannsldnsalunnsaantisiulalaslammanniianenuazifiounesy finnududuasinsalalasaaesn 1 uay 6
wesila deenfiungn 12 uay 24 Falus (Table 1) Wudn Wisvendeadaenss HCI Wadi 1 wesia finan 12 4ol
uaz 24 dalua S¥esaznistesaans (%DH) Winfiu 37.5 uaz 42.9 muaIAL LazlUTunmnae (%NaCl) waiu 7.0
LAz 8.1 ANAFL WinvenTidesdnanse HO Wudu 6 wesiia Aaan 12 dalus wa 24 dalua & %DH Wi 60.0
UaT 45.4 ANAIAL LazNUTNNNGAD (%NaCl) Winfu 22.6 uaz 21.3 AMNATAL drufaunesufitigdnansa HCl
dind 1 wesia Maan 12 dalus uaz 24 dalua 3 %DH WinfU 46.16 uay 45.32 Amwddy uasiiBunnunie
(%NaCl) Wil 7.0 Uy 8.1 AUENSY Wiauasufideadaanse HCI Wadi 6 uafila e 12 4ol has 24 Falug
Y # %DH me_l 66.0 uaz 50.7 ANNANAL WazHUTNNDNAD (%NaCl) Winfiu 22.8 uaY 20.0 ANNANRY EaAdnududy
HOI s %DH iy Lummnwmmmmwmmnimmnmummmmwwuﬁ%wﬂhm“Lu‘EﬂamuLm‘vmmﬂiwnﬂu
%'uj i sl lanen waylasidldaenethlesd@nanm wifiauidindu HOl 7 6 vefiia Wenafindy %DH anas
(p<0.01) LﬁmmnmalﬁuLf.;@ﬂﬁmu‘%uﬁﬂﬁnmmﬁiumwﬁmgnﬁwmfﬂ,ﬂ fanszuaumstieslsiudaansanderii
inlinsnerituaiavsUinmu uasdanugninanelfetnanysnl Tummxﬁmmmﬁumwﬁmgnv‘hm&mqmu el
HBunuanasdesas 5-10 wiu Inlsdiu 370 uazndladin (Fountoulakis waz Lahm, 1998) aaflunald %DH anasfae
TudauaenFunnunaerestlsiulalaslamm wudn @Weanududureansei Fluntsdesfindn vlfldBunaunae
e (0<0.05) desannindefiiniulunssuaunisaminluduneunisliuiiering 19 den laasanled Feinly
paalasaaenIanae (HCI) nufiseniulnmanlansanlas (4891, 2535) sofudlerudiduzensalunisdenan
31 NaOH Al lunstlfufieriennniugas wanainiites oH AlsufnasietBunnunAedastuiy dounFaeslilsiiv
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lalnslamnannifiavesiiaaududunas 1 uas 6 wadiia Maan 12 uaz 24 Falus HAnAliuAnsNaY (p>0.05) Taed
A L* 8EeidnN 35.5-35.9 AN a* BEjIzudng (-1.4) - (-1.7) wAzAY b* agjszudng 5.1-5.8 daurndzedidsiulalaglaim
anFaLNTiAId NI UNIe 1 uaz 6 wasTa Tilaan 12 uaz 24 Falue BANAlduAnsnafy (p>0.05) {A1 L* 3511914
35.6 - 35.8 A1 a* BEITUING (-1.2) - (-1.4) UATA1 b* BEITNINN 5.7 - 5.9 (Table 1) ANHATY %DH WL anagi
wanzauigelunsdesaaatilsiuanidievenuaziiouncen e mslnsalalnsnaeindudu 6 uefifa iWunan 12
dalua ilesannil %DH geiige Wathldsiulalaslammannufients 2 9iin 7 %DH gefigaudinmziansuenszvalos
14 cc-ms wudn Tsaulalnslamannifiaentiansvanssive 8 i waziinu1esuNasuenszivie 7 1in liun 2-
pentyl-furan (green, earthy), nonanal (fatty, citrus), E-2-nonenal (fatty, green), 3-octanaone (mushroom, sweety),
(E, E)-2,4-decadienal (fatty, green), 2-dodecenal (green, fat, sweet) Was (z,z)-9,12-octadecadienoic acid (fatty)
#nid3 decenal (soap, orange peel) WuluinnaNiNeaENgLALD Taeignafimannlufiavesuazifinunesy Aa 3-

octanone wae (E, E)-2,4-decadienal # % relative peak area winfiu 38.19 waz 31.17 ANANSL (Table 2)

agilua
A A a a < @ B ¥ a ¥ ¥
anngianzanigalunisuanllsivlalnslammaindisnenuazviaueen Aa nsldnanlalnsaagsndudu 6
Tand lunan 12 dalne GeliAnszdunistiesasugengn uasidiunounaenazadindipeaiy Inalanwenau

WU green, earthy, fatty, sweet, citrus @z mushroom

Table 1 %Degree of hydrolysis, salt content and color of Shiitake and Nangrom mushroom protein hydrolysate at 1
and 6 N HCI, 12 and 24 h.

WAaN WAAUNGTH
AN
. o AN
GIEARIEN . color value color value
el (9 o%pH %NaCl %DH  %NaCl
L*NS a*NS b*NS L*NS a*NS b*NS
12 375"  70° 357 16 52  46.2° 5.8° 356 -1.3 59
1N
24 429° 81" 355 15 53 453° 8.5 358 12 57
12 60.0° 226° 358 -14 56 66.0° 228° 35.8 -1.2 5.7
6N
24 455° 213 359 17 56 496 20.0° 356 -12 57

" Mean in the same column with not significantly different (p>0.05).

ab.c

Mean in the same column with different letters are significantly different (pS0.0S).
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Table 2 Volatile compounds in Shiitake and Nangrom mushroom protein hydrolysate at 6N HCI 12 h.

Y%relative peak area

odor description

compound RI Shiitake Nangrom
mushroom mushroom
2-pentyl-furan 1002 11.87 19.75 green, earthy
nonanal 1115 7.82 3.24 fatty, citrus
E-2-nonenal 1155 14.67 18.22 fatty, green
decanal 1230 187 ) soap, orange peel
3-octanone 1322 38.19 3.67 mushroom, sweety
(E,E)-2,4-decadienal 1403 0.83 31.17 fatty, green
2-dodecenal 1496 19.83 17.69 green, fat, sweet
(z,2)-9,12-octadecadienoic acid 1871 4.93 6.26 fatty
ANIBLAM

wer0uAmlATNsaFINIATIda U sRARINANEsEAL By -len  anntiuddeanenmansuazmalulat
wiitlszinalng uazamuzninensioninuazinaluladl auianendumalulatinszasindnsuys Aldnisaduayuly
A lumieil

LANR19D19DY

489 1@nanAd, 2535, mﬂ%ﬂiﬁmﬁmnmﬂﬁqﬁmsl,ummamﬁﬁsﬁ@aﬂﬁ;\im, ANLANUTINEVANARTNULTUTR
a2 mnAlulagianuns NN AL AN AUATUNS.
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ANAINITOAIUNUBYYABATUATONEMULLATISENalsAluasaNAINNA UAaNtaga A luua
Antioxidant Capacity and Antibacterial Activities of Petal Extracts from

Nymphaea capensis var. zanzibariensis
anin Budas adish aniesauna’’ aingn \wunaans wIaad LTlssAnE * o uwde TnAsil’ uaz wANTE s

Yimyong, S.1, Uthairatanakij, A.1'5, Laohakunijit, N.z, Wetprasit, N.3, Chansilpa, N.N.* and Wongs-Aree, c.'®

Abstract

Nymphaea capensis var. zanzibariensis, a tropical day-blooming waterlily, distributing widely in natural ponds
across Thailand, acquires various colourful flowers due mainly to sexually open pollination of its breeding. The
objective of this study was to investigate antioxidant and antibacteria activities of petal extracts from 2 different
colour flowers of N. capensis var. zanzibariensis-pink and N. capensis var. zanzibariensis-blue. There were
significant differences of phenolic and anthocyanin contents (P < 0.05) in petal extracts between the both related
to antioxidant activities from both 2, 2-Diphenyl-1-picrylhydrazyl Radicals (DPPH) and Ferric Reducing Antioxidant
Power (FRAP) methods. Nevertheless growth of some bacteria was inhibited by both petal extracts as more
effective to gram positive bacteria when evaluated by minimum inhibitory concentration (MIC) technique.
Furthermore N. capensis var. zanzibariensis -pink’s extract showed higher inhibitory efficiency in term of wide-
rang of bacterial species (11 out of 19 tested species).

Keywords: Nymphaea capensis var. zanzibariensis, antioxidant, antibacteria
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o

au
vannvaneifiasannanunsnzeneiugidiesunnan e mwnmm‘ﬁﬁffmqﬂixmﬁlﬁaﬁnmﬁ@ﬂﬁumiéfmmua%@
8@y 2 35A8 ferric reducing antioxidant power (FRAP) WasAs 2, 2-diphenyl-1-picrylhydrazyl radicals (DPPH) @15
afpannnaunengsndluua 2 Ae MirRusazAuy wazmAAaduRiange (minimum inhibitory concentration:
MIC) Tunnsdudiideuuniie 19 @wﬁuﬁffawrmniwm@m'%slﬁl,ﬁufjnmmﬁmmnﬂﬁumfﬂﬂﬁqzﬂmmuuﬂﬁmum HfFunou
anslszneuilues waztFunnuueuinlaeniiu upnsnetaltiudAyneads (P<0.05) ﬁunﬁumanﬁq@;mmumﬁﬁw
N zmmmé’mﬁumﬁmﬁ@ﬂiiunwﬁwuauu@%m‘V%\i@ﬂﬁ% u@nmn‘ﬁﬂ"\iwudwmmﬁmmﬂﬂﬁumaﬂﬁqﬁuﬁf@mmumﬁ
muwmmmﬂummaLL‘um‘wLiﬂimmmwmmnmmnmumﬂnmmﬁmiuumumu Tnedudadeld 11 oiia anide 19
St ummnummﬂmmm‘u&mnmmmmwuﬁuqmﬂumiﬂummmLLumeiﬂLLﬂiuuqnimmﬂQﬁLL‘J_lmmiﬂLmimu
AdnATy: ge1ATuua Aenssudnueyyadasy qrasuLLATGe

'‘wangmsmalulafindaanmaifiuies anzviwensanmuazimalulad suninendamaluladinszaauinansur? menaaunsguiiiay nganws 10150
'Postharvest Technology Program, School of Bioresources and Technology, King Mongkut’s University of Technology Thonburi, Bangkhuntien Campus,
Bangkok 10150, Thailand

‘vangasnalulaggdanail angniwensionwussinalulad suninensemaluladingsaauindnsuys IeALIeuTiau NganNN 10150
*Biochemical Technology Program, School of Bioresources and Technology, King Mongkut’s University of Technology Thonburi, Bangkhuntien Campus,
Bangkok 10150, Thailand

‘gnegdtimalulad@omw angdnenAians annAngnaasmEILme waseianinn wawnenzil nganwe 10240

3Department of Biotechnology, Faculty of Science, Ramkhamhaeng University, HuaMark Bangkapi, Bangkok 10240, Thailand

‘@I ARS ANZINHATAARSLAZNTNENNTESTNTIR NwidInenatmaluladsngasnanziuaan a.A35191 2. 9843 20110

4Department of Plant Science, Faculty of Agricultural and Naturalresource, Rajamangala University of Technology Tawan-ok, Sriracha, Chonburi 20110,
Thailand

‘guduinnssumalulagindinisifiuien amanenaamalulafinszaasuindisuy? nganmwe 10140

*Postharvest Innovation center -KMUTT BangkhunThian, Bangkok 10150, Thailand



o

42 T 40 RUTUN 3 (WAt Fusneu-FuNAN 2552 2. MYANARFINEAT

AN
qindluuaduilunguauatd dudiunludszmalneluadeianiah 5 aendauialvg) usrindurenuwly
VAINANTU NALRERNATEY NALABNHAILARLNIRY Afndon Auind LATATNILAY A1NTDUNINTEAERUTUATHAN

-

wug i anluiugineaiusanandsiug (nsunde, 2549) wuldvinlumuunasinessuand (Master, 1974)

2
al

nszanednagiinlsuing nanvestingsndiuuaiddusine wnuiy lnandunengan@uuadany Ansazanueuinle
g1iugda  delphinidin 1NN cyanidin - daunaumentaiuiqsdluuaduIIulnIsazaNeyius1ed  cyanidin
1NN47 delphinidin (591 wazAe, 2551) Geansdsznauiues 1w woulnlaeniiu damuantFiduaisdiiueyys
BaseNdndty wazlgns lniasunwmeuuanFanelsa (Rodriguez Vaqureo uazAtur, 2007) AINUNWIdEd
FaglszasdinanFauinauacnainnsalunisfiumueuyagaszuazgnasuwuanizenalsaluasainannay

v o a d?; a = dl ¥ da/ k% ¥ s o 1
pentaiugqadiuuaduiRuuazdauy iedugudeyadeviulunislidsslamianntasell lueuan

s aa
AUnsaluazidnng
N7HFENANAENFANNLT

shnaumentihan 10 3y antiufu acidified methanol (methanol lu HCI AnudaduZesas 0.01) 1BuRs 20
Aaaamg (1:2) NTRIALENIZANE Whatman No.1 amuinnnTiAeatingndae acidified methanol 3n 2-3 A%e tndau
arel& sy maiynazanseandsiazos rotary evaporator (BUCHI Rotavapor §u R-205) Fohwiinaesansfiainld
wAAL5uLBNNmIAae acidified water (AmLUagaN Rodriguez-Saona Waz Wrolstad, 2005)
nsLBanaianssznauiuea

AN IATANENINTTIU gallic acid finanadindu o, 50, 100, 150, 250 ,500 NadnfuAedns uazsiatnegsainann
nautia 20 ”L:fllmmm naNAUTANAY 1,58 TaAART ANTANANGs Folin Ciocalteu Anadids 2 N 1Bunas 100
lulnsans wenlfidnfudendld 8 w Lmumm”ma Na,CO, Fums 300 lulasans wanlsdniuan iy
HrUNNT 40 °C W 30 WA memmmmmmﬂ@ummwmm@u 765 unTulumT (Singleton UAY Rossi, 1965)
nsvnLBanadneuln sy

YntFununeuinlaaniiy (monoeric anthocyanins) ImﬂﬁwmmmﬂmmLLmﬁiﬁﬂummmﬂﬁmmwmmmﬁm‘ﬁ'aﬂu
@mf;‘vmmm@’muwmrm potassium chloride ANIENTU 0.25 M 7 pH 1.0 uaziFaueauiuiimes sodium acetate
A 0.4 M 7 pH 4.5 (Giusti WAz Wrolstad, 2005) TneldLAsaq spectrophotometer (Shimadzu §1 UV-1601)
nmagauANaINiInlunailua vinueuaaasy

naaaudsz@nannwluniaiiuanssiuenysdaszaasansainainnaunentany 2 aieWug 2 350 98 DPPH free
radical scavencing method (Brand-Williams wazAtuy, 1995) 431433 ferric reducing antioxidant power (FRAP) SamN3
35284 Benzie LAY Strain (1996)
e P X aa
NINAFALNE WM UN TR ULIATEE

mm’wmmL%’u%’uﬁﬁﬂﬂﬁmmmmmﬁmhmﬁu&iL'%mmﬂﬁﬁﬂ 19 @nesiug (Table1) pnedd agar dilution
(ESCMID, 2000) IaeidieiEaane vnsiiauiis (Mueller Hinton agar) miummmmmmummm Mueller Hinton
broth 2 NaaARA3 Lmemmﬂmfnmuﬂu Mc Farland Standard No.5 #af4nuauidawiniu 1.5x10° CFU/mI sililide
AWEN 1:40 Wi anTusEenansataanTaE AudiuduGEY 10.00, 5.00, 2.5, 1.25, 0.625, 0.315, 0.1563,
0.078, 0.039, 0.00195 RaanIuFAaNadARNT A2el Mueller Hinton broth 1hansarinannila 2 JaaanIHanfAfaa11m1suds
filinda 18 TaRAn seulFid e Unuua ATt Eaude Anudndugainaansainha 1000, 500,
250,125, 62.5, 31.25, 15.62, 7.81, 3.90, 1.95 ”Lu‘tmmummmm vhiFeun AT BaReasiisneyly 10 Tulasans
ummmmumummammm@mummnmmnn@umnmwmmmmumﬂ slilAsanuewnslasaTen ldiFuans
afnnANla (TARILANT) WATANUBIUITIAENTaNNANIazaNaNTA HCI Anndinduieuas 0.01 (@aAtuAN2 wezld
HCI §aeiaz 0.01 lusivinazanaansarinainiia) waza1sa3ue Ampicillin waz Chloramphenicol ﬁmfnwﬁu%’uﬁmj
\lugarmauANLaN (positive control) LLﬁaﬁWLiﬂéﬂML‘%ﬂﬁfqmmﬁ 37 °C fluaan 18 - 24 Falug
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Table 1 Total phenolic content total anthocyanins content and antioxidant activity from petal waterlily extracts.

Waterlily extracts Total Phenolic content Total anthocyanin FRAP Assay DPPH Assay
(GAEmg/100gFW) content (mg/100gFW) TAEC(mM/100gFW) TEAC(mM/100gFW)
N. capensis 616.4° 16.97° 1,290.4° 781.0°
var.zanzibariensis blue
N. capensis 1,116.6° 21.22° 1,432.5° 800.1°
var.zanzibariensis pink
T-Test * * * *

* significant at P = 0.05

Table 2 Antibacterial activities of waterlily extracts by minimum inhibitory concentration (MIC).

MIC (Lg/ml)
Microbial N. capensis var. N. capensis var.
zanzibariensis blue zanzibariensis pink
1. Acinetobacter anitratus DMST 4183 NI NI
2. Acinetobacter Iwoffii ATCC 15309 (DMST 4229) 500 125
3. Bacillus cereus ATCC 11778 (DMST 5040) 500 125
4. Burkholderia cepacia ATCC 25416 (DMST 4205) 1,000 250
5. Enterococcus faecalis ATCC 29212 (DMST 4736) NI 1,000
6. Escherichia coli ATCC 25922 (DMST 4212) NI NI
7. Escherichia coliO157.H7 DMST 12743 NI NI
8. Klebsiella pneumoniae ATCC 27736 NI NI
9. Pseudomonas aeruginasa ATCC 27853 (DMST 4739) 1,000 500
10. Pseudomonas fluorescens DMST 6034 NI NI
11. Salmonella enteritidis ATCC 17368 NI NI
12. Salmonella typhi DMST 5784 NI NI
13. Shigella dysenteriae DMST 15111 500 125
14. Staphylococcus aureus ATCC 25923 (DMST 8840) 1,000 500
15. Staphylococcus aureus DMST 20654 (MRSA) 1,000 500
16. Staphylococcus epidermidis ATCC 12228 (DMST 15505) 500 125
17. Streptococcus agalactiae DMST 17129 1,000 1,000
18. Streptococcus pyogenes DMST 17020 250 125
19. Vibrio cholerae nonO1, nonO139 DMST 2873 NI NI

NI = No inhibition at 1000 pLg/ml

HALAZAIANTUNANITNARDY

ansanmannaunentinganduuadauyilsunnansilsznauiluea 1116.6 GAEmg/1 00gFW uaziiBunnsueuinls
gHUNAY 21.22 mg/100gFW (Table1) memqmnmmr]mmrm@‘umﬂmwuﬁaﬁﬂuummNuﬂmwuﬂmmmmmmm
(P<0.05) LmLﬂ?mummimﬁimu@um'ﬂm”mamw Wm'mﬁmﬂmmﬂﬂ@umnmwuﬁaﬁm‘iuuammwm@ﬂiiﬂumi
mumu@wmmy@qmﬁmmmmm@umﬂmwuqqﬁmiuumumu aanpaednUlTuNLAuea uazuauinloaniiu Ine
ﬂ?mmmﬁiﬂimfau?\lummﬁﬂﬁﬁmqm’mﬁ?mslumirﬁ’humwaum%mwmé’fm (Rice-Evans WazAnie, 1997)

mﬂmiwmmquﬂummummmmﬁmm 19 geug 1esansannainnaunentingandliuuadauy wazgs1Aluuag
mwmﬂ?mumwﬂumﬂmquu Ampicillin uaz Chloramphenicol wudmneoudnduresasainarnnaunentannau
mmuumm%mmwummmmmnLiﬂ”l,mwaﬁmﬁmﬂgmwwm'ﬂu (laluameraniInaaad) LL@mermmnﬂ@umﬂm
mmmwuﬁmqwﬁﬂummmmﬁwLimmiumnimmﬂw,mﬁmimmimu ‘Emmmﬂmﬁﬂﬂ@umﬂaﬁmiuuamuwwmLsnfavl,m
11 A (Table2) ‘Emwmwmmu 125 lulasnsusedns quﬂumiﬂumm@ A. Iwoffii, B. cereus, S. dysenteriae, S.
epidermidis Wa¢ S. pyogenes wmfmmmu 250 1NT®?ﬂiNﬁlﬂNM@ﬁli quﬂuﬂ’ﬁﬂummﬂ B.cepacia muwmwmmu
500 lulasnsudeNanans mmmmummammmmm P. aeruginasa, S. aureus, S. aureus (MRSA ) LL'ﬁuwm’]ﬂJmmu
1,000 lulAsninsiadiadans fuside £. faecalis uaz S.agalactiae (Table.2) mummnmmnﬂ@um@nmzﬁmzﬁ‘ﬁuumm
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a 1 Aa Yy a o o o o = o PN = P ) A
Ruanunsnduduteuuna Guldatianasiuiuaisainainnausentagandiuuadany  endu £ faecalis wintuily
v v ¥
awnsndudald uazdelimnnlasienisdudageldtieand (Taple2) Wuldlfdnlaseaineresansdsznauiluealuaisarin
v
antiagendluuadniRuiiauumylansendatiasndt  MliauainisalunisinatelasaiwesaasuuafiBelfies
1 % = o =l ] o :l/ lil Y v |
ndndng Anainlifiaanladentsdiudagaldtiasnda (Scalbet, 1991)

agilua
o a o a = P = a a P a Y  aa
ansafinannaunentingedluuadauyiinnmiuea  Panueuinloeniiv  uasianssunissiuenyadaszfoeis
v v 7
FRAP uar DPPH unnndnansafinainnausentiagendtuuadimidu wazatsainainnaunentiarisaesiugignalunis
v ¥ v ¥ v
fuduteuuafizaunsuuanlianduuaiFawnsuay tnagsidluuadsuy awimndudaaeld 11 98n uazgodluuadun
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Efficiency of Four Essential Oils on Growth of Aspergillus spp.

Asatudt A5ty a5y ingdu' waz aipgn W@unaans.

Hiran, P.1, Kerdchoechuen, 0." and Laohakunijit, N

Abstract

Efficiency of four essential oils; citronella, lime, clove and cinnamon at concentration of 0, 10, 30, 60 and 100
ppm on antifungal of three Aspergillus spp. was monitored by using disc diffusion method. It was found that clove
and cinnamon oils inhibited higher growth of A. niger and A. terreus compared to citronella and lime oils.
Cinnamon oil at 100 ppm could inhibit the maximum growth of A. niger and clove oil at 100 ppm could inhibit the
maximum growth of A. terreus. For A. fumigatus inhibition, it was found thatcitronella oil at 30 ppm could inhibit
the growth of this fungal at 100%, and cinnamon at 100 ppm could have a greater inhibition on A. fumigates after
citronella oil.

Keywords: essential oil, citronella, cinnamon, clove, lime
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fivugsle maiaypraNedmiINAdaasiuGgaamnsuiiiaades thshumenszmzaniirlulnedegn
dandszgnildtien  wadldduiiney  uiluflaqiiwhfuvenssedailugnsannsssund  SrdaldFpaaien
LﬁmmnﬁwﬁummuuﬂLﬂumaﬁiiumﬁﬁﬁmmmqu%rmﬁqmwﬁumﬂumﬂ iQN%QQﬂéﬁﬁuL%ﬂﬂ@%Wﬁﬁﬂﬂ‘LI°]J"1E
mifafanqw'%fnfﬁw (Matan WazAne 2007; Velluti WazAn, 2003; Cheng WAzAM, 2007) Asilannadluli/|datinadia

"amzninennsiamwuazmalulad sninendzinaluladinszaaninaisuy? 83 wy 8 auwfisunzia wurevidns ey wifisy nganw 10150
'School of Bioresources and Technology, King Mongkut’s University of Technology Thonburi, 83 Mu 8, Tientalay Rd. Bangkhuntein, Bangkok 10150
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\@x §iel dimethy sulfoxide (DMSO) annuuneinansazateiiszenliasuunszaui iinaseil (Eukiugugnans 15
Aaawmg) 30 Winsans
I N I T o an ¥ 4 o
MIPFLNTE WIUNAUNHTBUAIEN 5 NARANT NNAYAEITaTLUWNMIRENITE Potato dextrose agar
(PDA) animnliavaneiLuNaWRN tween 20 @ntieaiivliinetinlunaasumilss@nsnwluduneusialyl
MINARBLLANTNINURIANTATA AQeRT disc duffusion method Imﬂuﬂuwumwmmmmm spread Ty
Ta@quu Potato dextrose agar (PDA) v 713 15007 mﬂummmvmwwmmuummvm#mmmm@mmmmwmuu
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wmmmumm%wﬂmuwa WAZAL LT mmmﬂummimmmmmfa'm A. niger ”memmmummwmﬂmn
PLlAuATIEINIANE FLTsReAARRIT U BLNNTATITes Matan  UATARE (2005) uastnsuMeNstimeaLLTe
W 100 AALBN mmmﬁuéz\imm?mLﬁuimml,%mn A. niger Tﬁmam%aﬁ clear zone Winiu 71.1 NAAWAT
dmiinda Aspergillus terreus wmmmummvmmuLﬁmmeuwmmivawﬁmwiumiﬂummmimﬂmqmjmﬂm
ANty EN AR laF ‘Emﬂmuummwmmmwammu 100 WALEN mmmﬂumm'ﬂmmmmmm
clear zone Wiy 64.33 mmLummamm@mnmmwmm Tzortzakis WAZANLE (2007) wmmmummvmmum
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fumigatus l@¥aaaz 100
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Table 1. Antifungal of essential oil from lime and clove for antifungal Aspergillus spp.

Inhibition zone of antifungal (mm)

EQOS Conc. - - -
A.niger A.terreus A.fumigatus Aspergillus spp.
Control (DMSO)* 0 0 0 0 0
Lime oil 10 24.60° 25.27° 24.00° 15°
30 25.40 25.33° 35.33° 60°

60 29.30% 26.67° 37.10% 90°
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Table 1 Antifungal of essential oil from Lime and Clove for antifungal Aspergillus sp. (continue.).

Inhibition zone of antifungal (mm)

EOS Conc.
A. niger A. terreus A. fumigatus Aspergillus sp.

Clove 10 34.30° 27.6° 26.3° 15°

30 43.30° 47.33° 31.67° 19.66 *°

60 64.70° 60.67"° 42.00° 70.1°

100 67.30° 64.33° 59.67° 73.33°
Lemongrass 10 27.70° 24.00° 49.54° 15°
30 28.60"° 27.0% 90° 15°

60 30.06" 29.00° 90° 31.83°

100 37.00° 29.00° 90° 34.86°

Cinnamon bark 10 31.00¢ 34.00° 43.67° 50.3°
30 44.00° 40.00° 47.67° 59.2°

60 66.70° 54.67° 73.33° 73.53%

100 71.70° 58.67° 81.33° 77.46°

" Different superscripts in the same column indicated that means were significantly different (p<0.05)

Figure 1 Appearance of (a) control (1) and Inhibition zone of antifungal A.niger from Cinnamon oil 100 ppm (2), (b) control (1) and
Inhibition zone of antifungal A.terreus from Clove oil 100ppm (2), (c) control (1) and Inhibition zone of antifungal

A.fumigatus (2), (d) control (1) and Inhibition zone of antifungal Aspergillus sp. (2)
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0-Glucosidase Inhibitor from Moringa oleifera Lamk.

a ] 1 aaw ¢ aa a 1 a A 1
ANANTTU PNNTUN ATTAU ATNTIANR LA ANOA LAENND

Rungprom, W.1, Siripornvisal, s." and Lianthong, s!

Abstract

0-Glucosidase is an enzyme responsible for the hydrolysis of starch and carbohydrates to monosaccharide
substituents. For diabetes patients, inhibition of Q-Glucosidase activity is a way of choice to regulate the elevated
level of glucose in blood. This present study is to screen for O-Glucosidase inhibitors from seven Thai medicinal
plants traditionally used for the therapy of diabetes. Among the sample tested, the methanolic extract derived from
leaves of Moringa oleifera Lamk., belongs to the family Moringaceae, showed 50.84 % inhibition at a
concentration of 1.0 mg/ml comparable to the authentic drug, Acarbose®, which exhibited 58.95 % inhibition at
the concentration of 1.0 mg/ml. Therefore, we also further evaluated the O-Glucosidase inhibitory activity in the
each parts of Moringa oleifera Lamk. The methanolic extract of leaf, seed oil and root of Moringa oleifera Lamk., at
the concentration of 1.0 mg/ml, also revealed the percentage of inhibition as 50.84, 34.21 and 24.74 %,
respectively.

Keywords: O-Glucosidase, Moringa oleifera Lamk, diabetes therapy
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enlmiveaninglating Lﬂumuiﬁnﬂﬁﬁmma?ﬁﬁr:yﬁi'am@ﬁ"aﬁu:flaLLﬂmﬁﬁﬂmmmlﬁﬂuﬁﬁmﬂiuLﬂqmﬁlm
a?mii"uﬁﬂfm‘l:immmm miﬂvuéﬁfaﬂﬁmmLﬂuiﬁnﬁl,m@mn@‘l:m%mLﬂﬁ%ﬂﬁﬂumimuﬂui”ﬁuﬁwmhtﬁfﬂm
drwFemAdaiiuauai Lﬂumimwmﬂ@ﬂﬁmmmmummiﬂfﬁuLL@@Wﬁﬂ@‘tmeﬁmhwmuﬂwﬂmﬁ 7 1l Taipe
Msnulspwuanulaeianuriu mﬂmfamqmmnmwmmﬁnma‘uw\mm W1 ANIANRINIURATEINZTH
(Moringa oleifera Lamk.) Fauuftalunad MORINGACEAE fiannandiudiut 0 mg/ml T¥atarnatiads Wiy 50.84 %4
IndiAeiuaninmlsAu9u Acarbose® meLﬂumniMWiﬁwu Immmmmmm 0 mg/mi Sesaznatudaini
58.95 muugwmqimmmmnmmifmmﬁqumﬂ UBINTIH 1mLLﬂ 1y sfuannindin uaz 310 Famuuea wudn
dlethansataanndauly shiuaniuda waz 1 ”Lﬂwmfaumaﬂ”uézqLfﬂﬂﬁﬁLLfﬂ@Wﬂﬂ@Iﬂ%Lm wudnlfesazaeeng
fuffaini 50.839 34.211 uaz 24.737
AdrAny: weannglatina uzgu n1stndalsAwnmanu

AN
nsasFnnshmaluden  dusuamaildilinadlunsinsliauman TednAnevdanissudsznu
213 Lfau”lfnﬁl,vaamn@‘tﬂ%Lm%mgﬁwmmﬁqLsn@@rmmé'ﬂ,& asiuiidenutiuazanfilamsalidy  thana
Tuanaineadauljisenlalaslatavaseulsd (Johnston, 1994) mstudaienlmiuearinnglading vnlfanansnazae
nsgeaunglasidngnszualaen uazTzAAN TR TR mA lunTT LA Ren maﬁnmqw'ﬁmaﬁu&qmﬂﬁnﬁ
wearlngledioa 1esansianalfanayulng azldnaileneaiininsalnd Lﬁfﬂﬁmmuﬂﬁﬁ?ﬂﬂaimﬂ@eﬁ@Wié?\ﬂé’fuiﬂ
dunansiusisaannns (Ahmed uazmne, 2001)

'auzAneneansuazmalulad amIngnausnrAgnwssunsAag s snanssunsAsagsen 2anIANTzuASASaL SN 13000
1Faculty of Science and Technology, Phranakhon Si Ayutthaya Rajabhat University, Phranakhon Si Ayutthaya district, Phranakhon Si Ayutthaya province, 13000
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Substrate p-nitrophenol glucose
p-nitrophenyl-Ol-D-glucopyranoside (yellow)

. . \Na o v a o aaa A -
p-nitrophenyl-OL-D-glucopyranoside (PNP-G) uansazaraldid nnutihiiu substrate sluﬂ{]ﬂim LN@NL’auiﬁm
waannglatina PNP-G @vmﬂ”l,a‘llmﬂ@sﬁ”l,ﬂl,ﬂu p-nitrophenol Faiflugnsazaneladivaes LL@‘me@ﬂ@‘Em 9611790
praaaUNARTTIRstulae Winala UV-Visible spectroscopy Taedafnnnsganauuasiinainenanay 405 nm &1
nan1aAaesliAINIIganauLAINIn uansdeuladueaningladinaainisonieulfacneidszAnsnan widanag
naaaslipInsganauuaeties uansdnenladuaaringladinalianisarinauldedraiulng duaeeuledgn
gudanainenudasaisiainldainagulnsaiatiu (Kim, 2004) faiunimageufanssnieuladueaninglading A
dudsnsdessiulunimeasuigayulnslfededllsz@nsnan (Narender, 2007) fadsasanlaninisAnene gy
(Moringa olifera Lamk) 2¢/luwagf MORINGACEAE faifluayulnsinenfiauninagluanuzll uaziisnaeiudnaiunsoan
%’ A % = k% dl < % ] v = L8 o o %
wnnahaen b nrgudulfEusiunage nuuds dgndreluanieu Alsylonianunsodinnfudseniulivaadon
Toun o wéas 90 Jassnanly MWoeunwld ufnensenainlsiu uwidnay uiuua dnaeuuanizy duilaainy
floariunziie ananudulaiia antinaluaes aniedvliisnesnddanisdudaeulaiveaningladinanesus guan
o T S 1 - ~ p o W -
naw Auiunisddeluiresiidaduniaiindeyantangninaiizesn gy avazainnsnti i ddselamilunianisunnd
(9, 2540)

ansaluazisnig

uwmumjmmwwimn 0 910 waziudaudhs win ednaas 1 Alansu wadalutassataian Tagld wniues
Hlusinazans vansaiaiiguugil 60 asrnimadaa iunan 24 2l et llansazanaianldliss e
snazanuean Tneldireanduiuannaudualdansafnandausineaeazg hansatnd iflnaseunisdus
ulzluaaviinglafing Tassfandeansain 2.0 Taanfuazanelu DMSO 0.2 Sadans azlfansazarafiday
dudiu 10 Radnsusediadans antuill@eaneliiaonadndu 1.0 0.1 uaz 0.01 fadnin Aediadans Wlinasey
m@ﬁu&amui&ﬁﬁumﬂnngiﬂ%mesﬁ%mm Lebowitz uazAniz (1998) IneiiFeuiie iy a1911R9gU Acarbose®
Fafuensnentsawmn sl fuumiesazassnsduds (% inhibition) tauduansldannannssielil

Ablank - Asample

% inhibition = x 100
Ablank
A is the absorbance of control without test solution
A is the absorbance of sample with test solution

'sample

HALAZIANTUNANITNIARDY
m@mmnmmummmmwmimLm U 10 wazAAud wummmnmmmﬁauhuﬂ?mmmnmm 28.05 Aniu
¥peay 0.2805 Imﬂmuummwmmgu (Table 1) @nmnEU0sEIaRaLTiAILANANTY Wudansiafnaindou
wamiudlossmesinazanseon adliiniudmiedls lwneidnauidnsus fureaaamilnda
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Table 1 Weight of crude extract from different part of M. oleifera.

ansainaInNdIu ANBULURIANTATIA minvesansainsetinninuieuesns gy
lu YRUNAIRARAT 28.05¢
A a o
77N VBUNRINUAGAD 20.07g
AR Wludmaedla 10.20g

LmuﬂﬂwmmumiﬂumLfau”l,snuLmamna‘iﬂmm (Figure 1) Wuin mmnmmnhwmmeqwﬁ’Lummummu’Lmu
waarnglagnalinlunnaonuidudu Taenanefinanudady 1.0 faanfuseiadans m@mvmmmmummﬂﬁnu
LLfﬂ@Wﬂn@‘EMmemu 50.839 InALAeNfiu Acarbose® mtﬂummm‘lﬁmmewuﬂmﬂumammmu fii%eenznng
Sudfaftpnuddu.o mg/ml Winnu 58.95 TR TignsainandauInuaY Wan mfamvmmmiﬂummuimume\h
ng‘lﬁmmmmwmmu 1.0 HaansumAeNafans winny 34.211 Laz 24.737 ANAAL
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Figure 1 Enzyme alpha glucosidase inhibition of crude extract from different part of M. oleifera at concentration
of 0.01, 0.1, and 1.0 mg/ml.
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Inhibitory Effect Against Some Microorganisms by Crude Extract of Manila Palm

uawl pdla’ uaz g581 genfing’

Tangjai N." and Rutatip S.'

Abstract

The inhibitory effect of crude ethanol extract of Adonidia merrillii, Ptychosperma macarthurii, Cassia fistula and
Lagerstroemia floribunda against some microorganisms were studied. The treatment of Escherichia coli and
Staphylococcus aureus with each crude extract showed none of plant extracts could inhibit Escherichia coli.
However, only Manila palm extract could inhibit Staphylococcus aureus. In consequence, the extract of Manila
palm was chosen for further studies. The D-value of Manila palm extract on Staphylococcus aureus was
determined, the results showed that the Manila palm extract at concentration 2,500, 500 and 250 ppm were 55,
120 and 325 minutes respectively. The inhibitory effect of Manila palm extract against the other microorganisms
such as Bacillus cereus, Micrococcus sp., Acetobacter aceti, Pseudomonas aeruginosa and some yeasts i.e.
Saccharomyces cerevisiae and Candida krusei were determined by agar well diffusion method. The extract of
Manila palm showed antibacterial activity against only Staphylococcus aureus, Bacillus cereus and Micrococcus
sp., which are Gram-positive bacteria, by showed the average inhibition zone size 17.50, 16.25 and 19.25 mm,
respectively. In addition, the MIC (Minimum Inhibitory Concentration) of Manila palm extract for Staphylococcus
aureus, Bacillus cereus and Micrococcus sp. was 15,625 ppm or 15.625 mg/ml.

Keywords: manila palm, D-value, gram-positive bacteria, MIC

UNANED

ﬁnmmmﬂnqwﬁfmmmmﬁmumu5@mfamufam°ﬁwﬁu 95% anniNg 4 aile Bun wNnuwIa (Adonidia merrilii)
PN (Ptychosperma macarthurii) @U (Cassia fistula) Wae pewln (Lagerstroemia floribunda) TAgNNINAADL
mmmmm’mmﬁu&aL%mﬁuvﬁfj Af Escherichia coli Waz Staphylococcus aureus WUINHNENANTATAAINNNNN
wafignansdudadeld Ae Staphylococcus aureus AUNNIANEIMIAT D-value 2B9ANTANANLILANNANINUIAFD
e Staphylococcus aureus WUINGNTANARENLANNUNINWIaANNd gL 2,500, 500 waz 250 ppm A1 D-value 55,
120 uaz 325 UM AINANGL fmnﬁuﬁwmmﬁmummmwwnm@mﬁﬂ‘mLﬁulﬁ:ﬂlmwm@aqu"ﬁfmmmmﬁmmL%fa
LLUﬂﬁﬁmﬁm%‘u”] lun Bacillus cereus, Pseudomonas aeruginosa, Acetobacter aceti W8y Micrococcus sp. LAY
246 sun Saccharomyces cerevisiae way Candida krusi #aeRs Agar well diffusion WUA@1I@RAMETLANNNNNN
u’mmmmﬂﬂﬂqwéﬁuéﬂﬁimﬁﬂ Staphylococcus aureus, Bacillus cereus Way Micrococcus sp. %‘\‘ll,ﬂul,mﬂﬁﬁﬂ
unsaLaninty TaelshBngnda 1 17,50, 16.25 uaz 19.25 AadAmns AuAA uazifietinlinagaumen MIC
WL fn MIC seide Staphylococcus aureus, Bacillus cereus Waz Micrococcus sp. NANWNAKAS 15,625 ppm i3
15.625 NAaANTUAANARAANT
AEIATY: UNINWIA D-value WLATIGEELNTNUAN MIC

'meadtunaluladiaasvnssuinuns Angdnemanslszans suminendenalulaginszaanindwszunsiviia 1518 0. AuasensIn 19da nganme
10800
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AN

méﬁm@%w (antimicrobial drug) ) Wuenlsznmuilefinldfuatnandreanng 5w lanmadelun Sl
Fndeludng Wuansnsesunisiaseyuednd Wuasiudsluemns 4a+ (unau, 2532) LLuaimLﬂu 2 ﬂmnﬂumj Af
mﬂgmuv LAz eaRdanmey 3ilelfluBinafnemanzazanansarinane vise ﬂummmmmmmmaumm
ﬁﬂ\i‘] 16 (Wana waz Ansy, 2528) memuunﬂianmimwmmfmnu,mwLaﬂuu’l,maimnmﬁmmmﬂmumwawnmﬂwwﬂ
mmumwwmﬂmwmﬂmﬂgmuvmﬂ LLmiuﬁqquun@uwuﬁmmmmammmmfmmﬂwLiﬂ En\'muuf;‘lluumulm
Tuluusiaet] (‘ummm 2534) @wnﬁmmmnmfmﬂuummnmmmmuummwmmm a Wrayulng uaz Fsa A
AN wmaﬂummm@umﬂnaim LWfahmemumﬂgmw pratiu mqmqumfnuﬂivmmmvmmﬂivmmmwmm
aNsanAAINe17] mmnmummwmum,wﬂumiﬂummm@u‘wm Weriun e wae WewnliAnyseland Fsena
m”l,ﬂhwmLmumﬂgmuﬂunﬁmmimmmmammqmm uaz neganliluaunamn

ansaluazisnig

74 4 wiia I8 daunenuesnu (Cassia fistula L) dauuatasmsuun (Lagerstroemia floribunda) daunates
WNNIAEY (Ptychosperma macarthurii) Waz &UNATBMNINWIA (Adonidia merrili) ﬁwmauuﬁqé’fméﬂuﬁfqmuqﬁ
50 aerLTAEaA 111 5-7 51 ualazidan Fasaetinaitn 50 ndu wily 95% en1ues Uunms 500 RadaNs WL 4 5
nsasiemnlilutianasadan 95% Laniuen 15uARs 500 TARART WU 2 A1 NIE4NINAAN TNFILENTAYANELN
TUMERAINNATAE8aNALE Rotary evaporator mmﬁmﬁi@fgﬂﬁwmmﬂ'ﬁﬂﬂ%@é’wﬁmﬁuﬂmmL%@Tmﬂﬂi"ﬂmé’mm
dnduresansaingsqn nsasuunnize LLﬁQLﬁU%ﬂHwﬁﬂmunﬁ 4 9ALTATEE

mmmn&mmuLLma"’mummwmmumiﬂumlﬁm S. aureus, B. cereus WAy /\/I/crococcus sp. fineidg Agar well
diffusion Imﬂmﬂ,mmuLsnzmLmummmmfaﬂwmmmwmmiﬂmmmwmumﬂmgmmvmﬂ 0.85% NaCl ﬁ
neaide finuendAaL 600 wiluns WEAWNTL 0.1 ABunnaTeiudulizana 10° CFUmD) udaideanside
wrauaeelila 10° il Pour plate asluamuemsimzide WwriuewnsWidungn udaveaasaiasinns 50
EGERIZENT ﬁuﬁ@qmmﬁ 37 aATaTua wu 24 99l Snauinsdnnduds (clear zone) sty inmmagey
341

A1 D-value T8sansaia TlagtideuneafiGefitanalsassatavauanldluaenansazais 0.85%
NaCl filaaaida 14150104 inoculums 1% i1 serial dilution 1flEsrduALAaasT 102 1az 10° uén spread plate
Wiilaand 0 i mﬂﬁulﬁummﬁmmiﬂumamﬁuﬁ‘lﬁmﬂﬁﬁmmL%M%’ua;mﬁwwhﬁu 2500, 500 WAZ 250 ppm
el 1N WA spread plate Lﬁfﬂﬁuﬁwmul,%ﬂfﬁuﬁﬁﬁmm%’imﬁammwmﬁﬁmum (15, 30, 60 LA 120 W) W1
Al duna AN AU AN D-value

NARALWIAT Minimum Inhibition Concentration (MIC) mqmmﬁmumuﬁqﬁ% Agar well diffusion Tagiinansann
mﬂumﬂm@mmmm@mqu;uu 2-fold serial dilution Tuummwmumm 250,000 - 976.56 ppm WA21NNN
wmaunum S. aureus, B. cereus WAy Micrococcus sp. Uuwﬂmuﬂu 37 A9AATEd W 24 m(l:m NN13
nagey 3 91 Tag MIC @%ﬂummmmmummmwﬂummmwmaummmmiummw 10 NN, (WUNNT UATATIAT,
2545)

HAKAZAANTUNANITNAADS

NNINARALNTE LS L%'afﬁuw""a‘é‘[mﬂ?ﬁ Agar well diffusion

Sevihite 4 9fa Ae wannidn wanuen AzkOn uas AU flarngan 95% mmu@@iﬂwmaqu?ﬁmﬁu&iL’%@
wuATiEe 2 aneiug fe £ col dufluuuaiGeeiiaunsuan uaz S. aureus SufluuuefiBugiaunsunan Faeis Agar
well diffusion WLFNANTATARINUNINTLT AL UAT pzuunlalansnandudaden 2 aneiug dauanIainaINuNINULg
mmmﬁu&amm?rymw,%a S. aureus ImﬂLﬁmu?wmﬁm%\iﬁﬁmmmLﬁumu@uﬁnmq 16.5 NARLNAT
n1sANEIAT D-value

A1 Dvalue Ae waniuniifiaglflunsinanedeqduidifasadl 90 % fdszlemflumadenldaniasi
mmmﬂumiﬁﬁm'ﬂL’%ﬂfﬁuﬁfj TngannnismageLnLdne Dvalue Tesansatpannvannuaaiipaadaduminty



o

2. MYANARFINEAT T 40 RTTUTN 3 (WA Aeneu-funAN 2552 55

2,500, 500 WAz 250 ppm NAWNTL 55, 120 waz 325 W1 mNaau (Figure 1) Tailegnsdnaianudnduanas An
D-value AarRAWANIY e efasldna I uavlunisdnda waz Usz@nsninlunimianeideuasansainann
PUINUIATTUALANNENTY TneEeansanniansduduanasnngnisalun1ssinmafanas
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Figure 1 Amount of survive S. aureus tested with Adonidia merrillii fruit extract at three concentrations for

calculated of D-value; D-value at concentration 2500, 500 and 250 ppm were 55, 120 and 325 minutes
respectively.

NSANEIUSEANBNINURIRNITANAANNUNINUIA LUNITH UL TRAAUNS

mﬂmﬁnmmuwudnfmmﬁmmrmmnuqmﬁqm‘%ﬁuﬁamm’?mmmL% 3 TNM AR S. aureus, B. cereus WAY

o
[
a

Micrococcus sp. %‘\1LﬂuLLUﬂﬁG‘EIuﬂZiNLLﬂiNUQﬂ Lwﬂsiﬁuéz\iL%%uw?ﬂumiw,l,mﬁG‘?mmimu uaz 846 (Table 1)
Fanenndesty Adss WaZNOAEA (2544) vfl,mmn‘j:mqwﬁm\mnamnmiumwmnwmwuﬂmm S. aureus 'l wenannii
WUNNT UAZENIFT (2545) WUdansanANauuIngusaie S. aureus, B. cereus, P. vulgaris uaz P. mirabilis 18 wazil
A1 MIC WAl 62.5, 125, 250 WAz 125 NN./UA. ANNATAL Imﬂmmaanqwﬁﬂummfmmﬂmaﬂ Af Tannic acid
WAN151IAT Minimum Inhibition Concentration (MIC) PAIRITHANAANNUNINUIR

NNINARBIE AT &N TAT AR VN LALTNNTAGE LAY MIC TneRd direct plate assay technique lngAn
MIC agldanepaududuingaiiinlfifsaunsadioula vie wnndudaunn 10 Sadwnstull laanudnans
afAAINMNANLAaTA1 MIC sealde S. aureus, B. cereus Wax Micrococcus sp. NANWINTL 15,625 ppm (Table 2)

Table 1 Antimicrobial activity (zone of inhibition) of Adonidia merrillii fruit extract.

Group of strains Microorganisms Zone of inhibition (mm)°®
Staphylococcus aureus 17.50 £ 0.707
Gram positive bacteria Bacillus cereus 16.25 £ 0.289
Micrococcus sp. 19.25 £ 0.645

Escherichia coli -

Gram negative bacteria Pseudomonas aeruginosa -

Acetobacter aceti -

Yeast Saccharomyces cerevisiae -

Candida krusei -

® The values (average of triplicate + SD) are diameter of the inhibition zone at 250,000 ppm of crude extract.
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Table 2 Antimicrobial activity (MIC) of Adonidia merrillii fruit extract.

Microorganism MmIc* (ppm)
Staphylococcus aureus 15,625
Bacillus cereus 15,625
Micrococcus sp. 15,625

*MIC, minimum inhibitory concentration

a9ilua

asafavenLRaRPd 95% lanuaaaniia 4 ia lEud wann@en weAnwae REuun uazAw N mMAaaL
Hesdufuide S. aureus uay E. coli wuingnsafaremmnnaTiatngan 95% Lfamuﬂ@ﬁqwéﬁuﬂz\imm’%mmmL‘%ﬂ
S. aureus I \ieAnEAY D-value TesssaRPMINNWIRlUNINANEIEe S. aureus wudnmmﬁmumnm@ﬁmm
meummﬂmmu 2,500, 500 uaz 250 ppm AN D-value Wil 55, 120 uaz 325 U ANAIAL yananile
mmmma‘uqumemqwﬁﬂummm@ummuj BN 3 NAN AD WUATIEILNINLAN LUATITELNINAL memm Wi_m
mmmﬂ‘umma S. aureus, B. cereus Waz Micrococcus sp. FafuuuafiGounsuuantd Taelsidn MIC deders 3
FRpiinL 15,625 ppm 3815.625 1n./44.
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Physico-chemical Characteristics and Volatile Components of Papain-Mushroom Hydrolysate

NAAN SUGAUS TINFY LAIUNRARA AN NATTW was Ullan ussasRuAs”

Thanasukhon, M.1, Laohakunijit, N.1, Kerdchoechuen, O.1 and Bunjongsinsiri, P.2

Abstract

To study the effect of mushroom protein hydrolysates from Shiitake (Lentinula edodes) and Nangrom
(Pleurotus ostreatus (Fr.) Kummer) mushroom by papain at the concentration of 0, 5, 10, 15 and 20% (w/w) and
hydrolysis time at 6, 12, 18 and 24 h. Results showed that the best condition to produce mushroom protein
hydrolysate from Shiitake and Nangrom mushroom was the hydrolysis treatment of 15% (w/w) for 18 h gave the
highest percent of degree hydrolysis (%DH) at 72.94% and 77.16% and salt content at 3.2% and 3.0%
respectively. Volatile compounds of both mushrooms protein hydrolysates at the highest percent degree of
hydrolysis were identified by dynamic headspace gas chromatography mass spectrometer (DHS GC-MS). The
volatiles compounds found in Shiitake and Nangrom mushroom protein hydrolysates were 3-octanone, nonanal,
(E,E)-2,4-decadienal, 2-dodecenal Wa¥ (z,z)-9,12-octadecadienoic acid. The primarily volatiles compound in
Shiitake mushroom was 1,2,4-trithiolane (highest % relative peak area = 35.71)
Keywords: Shiitake mushroom (Lentinula edodes), Nangrom mushroom (Pleurotus ostreatus (Fr.) Kummer),
protein hydrolysates, enzymatic hydrolysis

UNANED

Aneuareanistesdanslshiuanniinvas (Lentinula edodes) WazWAAWNNTN  (Pleurotus ostreatus (Fr.)
Kummer) Faenewlmfiulu Tneld Bunauenlsd 0, 5, 10, 15 uax 20 % (wiw) Aaan 6, 12, 18 uaz 24 dalug i
zmmﬁﬁﬁa;mmmw'fammaiﬂiﬁumnLﬁmmwmmﬁmuwiu Ae MBunaueulnl 15% (wiw) a1 18 dalue Tag
Sensziumstenamugefigauiniuianas 72.94 uaz 77.16 Audiy uazihBunaunderihiufenas 3.2 uaz 3.0
pradndn waziilsiulalaslaumanndiers 2 afln Aanasianganiiamsianvenszmelagld  dynamic
headspace gas chromatography mass spectrometer (DHS GC-MS) wudn Tisiulalnslamnanniinnenuazisina
RSty 3-octanone, nonanal, (E,E)-2,4-decadienal, 2-dodecenal Waz (z,2)-9,12-octadecadienoic acid Tmelu
WinneNHa19d1Aty An 1,2,4-trithiolane TnedlAn %relative peak area gagaLiniL 35.71
AmANATY: WA (Lentinula edodes) WinWWNTH (Pleurotus ostreatus (Fr.) Kummer) Tsaiulalaslaimn niselae
aanafnaielbsl

AN
RN ANEN ATYNIALATEFNA LﬁmmnLﬁmLﬂummiﬁ'ﬁmwﬂmmﬁﬂmnmﬂ%mamﬁLmzﬁ@mmmq‘lﬁmmmi
g9 i fildsiiuge Gewas 10.543.0) Snsnezitufidniu wiu Avdu (eucine) Tadu (ysine) umlalaiiu (methionine)
s waziindlladfusin Aailiiiaduiilemnalnamuiall venanilifiadelasmanmiseninelsn gy Wiavesd
mﬁﬁ@m@uﬁﬁLﬂumﬁ’huﬂ%@'ﬁmz (antioxidant) (Cheung uazAnsy, 2003) anisylaminaaiinfanais asinia
Nutlsgthiiunaninieilugtluuusiie i Wianees wiunwia dusi %'qﬁmmqLﬁﬂnuﬁﬂunwﬁwLﬁmmuﬂigﬂﬁﬂ n1g

'gnedrunaluladdundl anzniwennsammnuszinalulad sminenaumalulaginszaauinaisuy3
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nuflulilsiulataslasim (hydrolysate vegetable protein: HVP) wiaiiluanslgausianausalunandusianmnsiadunig
\ANYAAIDUTIABNT DU
nan@s HVP iasnistieaaelisiiulung dedngauinldlunisuan HVP Sniduunasidsfiugeuaziisnangn
o = o o o o @ v v a a P A @ aday o Iy
fawaes e dnlna 410 Wuwiu Iaelunneanisdleunan HVP Taannsldnsailesannidudansuyusn 14
Y v 2 da A aaXs 0y Aa . o 4 e e aa
sravianduiazlinausana wiiiesanndsifesldnsaniaouidudugnasngmaniigs vinliifinans 3-monochloro-
propanediols (3-MCPD) TednLilugnsie fannsanelfinauziialuseneld (sdng, 2544) uazdannliny/sunn
naege (Usznnndesay 40) Astiunisudes HVP andautlamihaulane nsldeulailunistesaanellsaulune Tne
Menlasllsfieaainuuassine (Olsman, 1979) Zaldindlndntaumdnuaznsneriiugasyluffunngs waziiu
mstlaanielfinineildquuse uasidAtyphe Hsunnunaen199uvi9ans 3-MCPD uiiluansnanzialusunuen (s
. < ; . - . . ® ® ®
fnm, 2544) BaeulmimnianisAiftensiiunESwA Flavourzyme , Alcalase  wazNeutrase  1usiu Inefseany
PangeatadAi (Alfonso kazAnLy, 1999) nndaden (AW, 2548) WA wheat gluten (Kong wazmnue, 2007) tng
wulmimisnisdndaulug Ieunsuazdasidiunainsedszina  deaulsfauianuniiunldnauwnuenlad
mqmimmﬂmqmvmmmm@m%ﬂuﬂivmﬂmeﬂummmmuwummamm Lfau”l,snmml,ﬂu (papain) HARHANNIN
FINANNHA NEATNAAL Lﬂumu”lfnuwaﬂun@mmmLmu‘iﬂimmm (cysteine proteinase) ATinsFas NN sneLd

U
o

Twluansreandng (endo-enzyme) nigqi (2550) hﬂwLﬂuiunnim@miﬂamuiaimiiﬂLﬁrmmnmﬂmmm&ﬁﬂummgq

2
a A

1 ta‘ d‘d o s a o = o al al
wNAUIANA IhnlsratfresuidutiineAneAnAnEENIRAR-NEN W wazansreNszimetesllsivlalaglawmm
anniansiasdansfoenais ol

ansaluazisnis

11’1LﬁmWﬂNLL@"’LﬁﬂuNﬁ‘NN’]ﬁ’]LLﬁQ ImaiaLAqe hot air oven ﬁﬂmuﬂﬁ 60°C 131 14 Falus umiﬁa%ﬁm AN
FavenlasiinunsInTilnas B annsnaay 10 nf luaanfunay Fartanses (wmunwmqmmamﬂ autoclave)
1Bums 200 Radans wanlidniuwazdfunealidu 6.0 falnaaulansenlodanudude 0.5 Tuans mmmn
grunni 65°C g 15 wil uasiineulsilulnewls Buoseuladvingu o, 5, 10, 15 uaz 20% (wiw) e
6, 12, 18 uax 24 Gl LﬁamuLqmﬂumiﬂ'ﬂmqumﬂﬁ'ﬁ?mmmLfﬂﬂﬁﬂ@ﬂiﬁﬂ%ﬁ%ﬁfﬂqﬂ;ﬂgﬁ 95 °C s
20 17 anthuenpzneuaanineildnae s TufinuiEasen 10,000 seu/andt 1fliiaan 10 w7 waziinan
N904898N92A1HN784 No. 1 ANASS ﬁwmmmwﬁ’lﬁm’imexﬁ@mmwmqmﬂmwLmzmqmﬁ Aun Seuazuanan
A (%yield) 1Buaunae (%NaCl) Taald salinity refractometers mﬁLfmm;mﬁwwﬁqmiﬂammﬂimﬂ% pH meter
AnAlneld1Asassnd (Minolta color reader 1 C-10) Fewaznistieuaans (%degree of hydrolysis, %DH) 1neds
trichloroacetic acid (TCA) LLazLﬁﬂﬂmfazﬁﬁﬁzgmm‘lﬁﬂiﬁuiaimﬂ@LfmnmnLﬁmwaumeﬁmuwium?ﬁLmﬁxﬁmw@u
sz lne 14 dynamic headspace gas chromatography mass spectrometer (DHS GC-MS) ARANTA HP5-MS (30
m length x 250 um 1D x 0.25 um film thickness) RWRaaAeN Y carrier gas Aémslnansd 1 18 /undi Tmﬂé?mquﬁ
984 oven A 50°C AR 2 it sl 180°C #idnsn 8°C/min AT 5 wift wazifisilu 220°C 7ignsn 8°C/min AT
1 10 w1 Suunatinzesansinald NIST-MS uaz Wiley library wazA1uauAn Rl Ineiiieuann alkane standard (Cy-
C2O)%‘\‘mwﬂummam MPH AALARZIHAINUNUNINARBIWLL 5x4 factorial in Completely Randomized Design 1
MAaes 2 91 IneRlarsiaanuuLlssaunnsaia (analysis of variance: ANOVA) LazldTauiigLanuuLansng
ANlAEA233 Ducan’s New Multiple Range Test (DMRT) @aa1ldsunsn SAS (1990)

HALAZAIANTUNANITNARDY
uaannisuanilsiiulalnslamnandanentaziiaunesuinaldioulailnidy - wudnanududureaeuloivas
nanlunnsdesaanadinvanlilaninaganiusam %yield Aad USNNnnaauazAng (0>0.05) WANENENATINTUGE
A1 %DH (p<0.05) Gsnziinngni s %DH gegawiniu 72.94 Ae Usunomaulmd 15% (wiw) 19an 18 Fala (Figure
1 a) Tneid %yield WAL 78.00 NieTwindy 6.32 t3nnaunaewiniufesas 3.2 wazlAd L*= 35.7, a*= -1.1, b*= 4.0
dauminuesnanuidndursseulnduazinanlunnsdesaanadin luiandnasaniusesn %yield wazAd (0>0.05)
uiflavanasantusesfiies Usunnundeuas %DH (p<0.05) Gsnaziinngaiild %DH geiigawiniy 77.16 e
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Brnasenlmd 15% (wiw) 19an 18 dalus (Figure 1 b) Tneidl %yield winiu 77.40 Mewitdy 6.51 1Banasndewiniy
faeay 3.0 uATHANA L= 35.7, a"= -1.6, b= 4.6 elstulalnslamanifiavenuazifiaunsanfinanietesaais
meuumwmmmm Imﬂ’Lummwauumwvammmimmnmmu (p>0.05) wrilWwifinuesnEAITNET AARILANGINAY
) el
v‘imwﬁuﬁmwﬂwm‘wﬂuwLﬂmmmLummnmjmwmnﬁmiuiﬂimauimw\i‘wﬂuwLmumfmmﬂnmmwﬂumm

(Peterson, 1981) douilBunnnaeredllsivlalaglamnaininge 2 adaindudntesianatwaziB3unnenlasd

(p<0.05) ilenainistesaaneniinau EmmwmemmmmmrmuLLfam\hmmfaquwsLﬁIﬂimau (H

meu‘imﬂummuﬂuumﬂmmnmm‘mu (0>0.05) WA liAuTNRAMANANaRW (p<0.05) (Table 1) AR
Tsiulalnslaimmannifiaa 2 aiia 7 %DH mmmmqLmﬁvumwamwmg‘l:mﬂm DHS GC-MS wudn Tshulalasla
FENAINFANANTANTUANILINE 6 TRA WAZAAWININTANTNaNTZIE 5 15a LA 3-octanaone (mushroom, sweety),
1,2,4-tritiolane, nonanal (fatty, citrus), (E, E)-2,4-decadienal (fatty, green), 2-dodecenal (green, fat, sweet) Waz
(2,2)-9,12-0ctadecadienoic acid (fatty) ani¥u 1,2,4-tritiolane Wilufiavesieetnaien arsvensymefiiunly
WIAANUAZIAAUINTN AR 1,2,4-tritiolane WAz 3-octanone el % relative peak area Winfdu 35.71 uay 51.94
ANNANAL (Table 2)

a9ilua

@mfwﬁmmwmuﬁmhmmﬁm‘lﬁﬂiﬁuia‘llmﬂﬂLﬁmnmﬂLﬁmmmm%ﬁmmwué’aﬂLﬂuiﬁnﬂﬂWLﬂu Aa Usnnodenlasd
15% (wiw) tasaanenflian 18 49l 1§ %DH mmm 49U %yield 12 FANANNINNIITAAUINTN WALTNNMLNGS
wazANAN AN INALAReTY ImlmiWﬂm"’Luﬂﬂmm@m:rmvﬂ@ut,mu green, fatty, sweet, citrus L8z mushroom

ANIBUAM
% al o a a a = o v av a e =
1920uAN AR ATIR U sHARTINAN I sTALL Sy I-len  anntAdeAnenmanfuazimalulat

wiitlszinalng uazamzninensioninuazinalulatl auiamendumalulatinszasindnsuys Aldnisaduanyuly
nuddeTuaiai

v a
LANA1TR1NAY

AIANG auzANALUGS, 2544, ﬂ’]i“lmmu’mﬁ‘i‘u’??ﬁﬂ’]i‘Namﬁﬁﬁﬁ’ﬂ@ﬂg\ii"sﬁ(l:m?_lsﬁl,’ﬂuvl,‘iﬁﬂl,ﬁ’ﬂ@@'&’]ﬁ‘ 3-MCPD, Anenilwug
By INNANAR TN A ANV UIN AN DTG MAINNTTHIN LA ALTHRAINNTTUNNTNLAT
NNINENRELNHATANARS, 11N 106.

Inau INmangLaT, 2548, ﬂ’]i‘&lam@ﬁiﬂ@ﬂLLﬁiQﬂalui‘zW’mﬂ’mﬁLQL%‘F.IQT@EIT%LQ‘LAHM‘T‘JJ?@L@@, Anenfinugizoynnanen
AnanIuMNIUnn ananagimalulagdond Angninensdaninuasmalulad wwanandemalulaginszaau
NFBULE.
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Figure 1 %Degree of hydrolysis of Shiitake and Nangrom mushroom protein hydrolysate by papain: (a) Shiitake

mushroom and (b) Nangrom mushroom.

Table 1 Characteristic of Shiitake and Nangrom mushroom protein hydrolysate.

Shiitake mushroom

Nangrom mushroom

Time
%enzyme (h) %yield oH %NaCl color value %yield oH %NaCl color value
L a b L a b
6 7290  6.96 2.0 35.9 1.7 55 7060  6.01° 2.0° 35.5 15 4.2
0% 12 7510  6.66 2.0 35.5 1.4 44 7279 5.48: 2.12 35.6 14 4.3
18 7340  6.61 2.0 35.8 1.4 41 7768 524 2.1 36.0 14 4.3
24 7259  6.61 2.0 35.6 -1.1 41 7259 506 2.0° 35.8 1.4 4.4
6 7742  6.70 2.6 36.0 -16 52 7302 671 1.8" 35.8 14 4.2
- 12 7729  6.49 2.8 35.5 -16 42 73.20 6.01f 2.3’e 35.6 1.4 45
18 79.68  6.41 2.7 35.7 1.4 39 7312 578 2.6 35.6 15 4.4
24 78.45  6.41 2.7 35.6 14 43 7845 547 27° 358 -16 46
6 7523  6.58 2.9 36.1 1.7 43 7488 667 2.1° 35.5 1.3 43
10% 12 7724  6.41 29 35.6 1.3 42 7368 6.62;” 2.8: 35.6 15 4.2
18 76.10  6.36 3.0 35.7 1.4 42 7143  6.06 2.6 35.7 1.3 45
24 7278  6.35 3.0 35.7 1.4 42 7278 574" 3.0° 35.9 -15 4.4
6 7576  6.27 3.0 35.8 1.4 45 7442 6647 2.8° 35.7 15 4.3
15% 12 77.08  6.34 3.1 35.6 15 44 7148 6.61;” 3.02 35.9 15 4.2
18 78.00 6.32 3.2 35.7 -1.1 40 7740 651 3.0 35.7 -16 46
24 79.80  6.33 3.2 35.7 15 43 7863 631 32" 359 15 4.7
6 7401  6.56 3.3 35.7 15 45 7632 660" 2.1° 35.7 1.7 4.2
0% 12 78.02  6.30 3.4 35.6 15 41 74.46 6.56:d 3.0; 35.7 -16 4.3
18 7518  6.27 3.3 35.7 -1.8 44 7546  6.40 3.1 35.6 1.4 46
24 7785  6.25 3.4 35.6 1.4 43 7785 657" 3.3 35.8 -15 46
F-test NS NS NS NS NS NS NS * * NS NS NS
C.V (%) 193 263 5.51 047 -1327 893 9.56 0.67 3.47 0.33 1249 3.44

NS Mean in the same column with not significantly different (p>0.05).

" Mean in the same column with different letters are significantly different (pS0.0S).

Table 2 Volatile compounds in Shiitake and Nangrom mushroom protein hydrolysate by 15%papain at 18 h.

Y%relative peak area

compound RI mSu@;]traokéam Nangrom mushroom odor description
3-octanone 905 15.85 51.94 mushroom, sweety
1,2,4-tritiolane 1102 35.71 - -
nonanal 1154 11.26 12.81 fatty, citrus
(E,E)-2,4-decadienal 1324 18.59 19.93 fatty, green
2-dodecenal 1497 13.96 12.42 green, fat, sweet
(z,2)-9,12-octadecadienoic acid 1871 4.63 2.90 fatty
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Effect of Fiber on Mechanical Properties and Water Resistance of Cassava Starch Based Foam

ningwa lauaedd asiu ingdu’ tingn 1wvnaans uaz gwan dssiltunad

Kaisangsri, N.1, Kerdchoechuen, 0.1, Laohakunijit, N.1 and Pratheepthinthong, S.2

Abstract

This work was to develop biodegradable foam tray from natural product by using cassava starch mixed with
two type of fiber; lemongrass and Kraft. The fiber was mixed in starch gel at 4 concentration; 0, 10, 20 and 30%
by weight of cassava starch. Baking in hot mold was used to develop the cassava starch based foam.
Temperature of baking machine was controlled at 250°C and the foam was heated for 3 min. Results showed that
two types of fiber did not affect on tensile strength and water absorption index (WAI) but two fiber resulted in
different elongation and water solubility index (WSI). Foam added with craft fiber resulted in a greater elongation
and WSI than foam with lemongrass fiber. Moreover, it is found that cassava starch based foam blended with 20%
lemongrass fiber and 20-30% Kraft fiber had greatest tensile strength and elongation but their WAI and WSI were
lowest.

Keywords: fiber, starch based foam, kraft fiber, tensile strength
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fignagfl 250°C iWuaan 3 Wi wodnadndulaannaglauazidens il fiuaseAussduniunisieouas
water absorption index (WAI) wsdulasnesfianiuiinanili elongation waz water solubility index (WSI) finariis Ine
naduferidualdnistiag ez wsl aeslrauilgendndulonslad uananiifanudnnautlinasduls
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ANNEITNTIA (Tharanathan, 2003) %‘qyﬂumqLﬁfﬂnuﬁﬂunixmummammﬂqﬁmsﬁﬁﬂaﬂ@mﬂ’lﬁ

Tunsnanussqinidesaanelfdszinninuaimnsninléivaneds u nnsdnsn (extrusion) war ausaeLHLLL
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sesnnd TnemafadulanedlFineuiud s aniRresuutidnainainauduleanuldendning wudanig
Fandulaannilaendnntwasenas 20 anansainlitiadanuudousegely (Guan uay Hanna, 2003) uiReaiiu
Lawton uazAmu (2003) Anwnistliudgenmantimnienazesinuuiledninalaanisiin aspen ficer foaaz 15 HAna
Weuufausageiian uwifiadulogandnfenas 35 Snavnldenuudusmesiuutisanas ForduemAdeiftedinm
miﬁﬁnmmm‘E‘V\Iuﬂ'aﬂmwmwm”@mwnﬁﬁmwﬁiﬁm’m”l,ﬂ%mmﬁ'famwxl‘vf

ansaluazisnisg

Fanau loun uilaiududa densivuazazlefun wianlpeiutlaTudloudedenas 80 nanfulwivefann
aelafuRenfausuiiiansmlilag i andeusavaiiavinfudasay 0, 10, 20, 30 gastnutnuile IneldiAie
homogenizer AYXNIEY 13,000 FALABWITN WU 5 WA WlardaunaN 60 mi ‘%ugﬂimﬂ%mmﬁm baking in hot mold
&aeile3ed baking machine 14 zu-1, Taiwan ﬁfqmuqﬁ 250°C 1funan 3 i Armzdantiinnanavasinautlaiiy
Anlends Tun Aonmmuuliy (density) TaatlszensldiE sand displacement WaNANUNIWNNIANTIA  (tensile
strength) WAZNIEI AR (elongation) (ASTM, 1989) mi@m%uﬁﬁ (WAI) Lmemmw{iW (WSI) (AACC method 56-20)
AUHLNNINARBIULIL 2x4 factorial In 414K 3 41 ALAMEHANLL TN T AL AN NUANFN N AT RS
AnleAilngAE Least Significant Difference (LSD) fiszdunnuidesiudasas 95 Taeld SAS Program (1997)
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anmsAnsmui uuluddended falniue fannazlasilaumnuiugandndenily aaaanamnuiy
saaluutlasiudmisnanlniuesainaslauazifians iy Windu 0.3 wa 0.1 g/ml AMNAAL AIULIIFUNIUNTA
1auaznsgeiatasaudlaiudnlsudminnilueinnazlefuazdenmiilidauuandneiu  Tneilduss
FNUNIUNNTANLIA WL 557 uay 584 kPa LLmﬁmni@m%uﬁw Wil 10.80 waz 11.04 AINAIAL wsinsEinsiauas
naazangtnzesiuutiudlsuddidinnive s nalaiimmndn Mauilsudlsndeiidudonnmi  Tnuiian
natiagia WiniuFenay 1.1 UAY 1.5 UAZANNTAYANET WINTL 11.7 ua 13.5 ANANFU (Table 1)
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ﬂ’]’m‘n‘mLLﬂuﬂﬂﬂIWNLLﬂﬂﬁuéﬁﬂxﬂﬁdLﬁﬂd@ﬂ%u douussdumunsasanuin tautlaTudzudiimniniuefaes
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fafuaedliiuesfiT B amnnifiundifiaznsranesa 1 luudls (Figure 1) FagenAdesty Lawton LazAME (2003) 7
WUIINI3LFAN aspen fiber Lﬁm%uﬁ’ﬂﬁﬂ%’mLLgﬁ\‘iLLNLL@SWQWN@WNW?OSLHHW?I@TN@Lﬁu@ﬂ%u IneInN9LAN aspen fiber
Foraz 15 @ﬂu‘lﬁﬂuLLﬂﬁmeﬁﬂﬁmmLL%LLN@;Q%@ wigFs e funniiuFesar 35 Huann 1A uudausaaes
Wauilsanas nsfasanudniuutlafudlsvdiidn e faaerfininistasafisduile fouiunuutiy
dnlevdaitlalldimnlnues

negadntinudn T uileudlzvaadAnsgadutinanasile i usesiniue fifngeiu Tae ity
dnlevdafinaniviueiannilapsiifasas 30 ﬁmmmm%uﬁmmmrﬁ'ﬂﬁ@m Aa 8.40 dauntsazanarinuiinig
mmﬂ{immmLﬁlaﬂ?mmMmm“@;ﬁu Tnefinuiluiudlzndeinasnivafanazlafasas 30 fAnisazanarin
lﬁ"]‘ﬁ‘%ﬁﬂ winfiu 9.67
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Table 1 Effect of fiber on density, tensile strength, elongation, water absorption index and water solubility index of

cassava starch foam.

Type of Fiber Density Tensile strength Elongation Water absorption Water solubility
fiber content (g/ml) (kPa) (%) index (WAI) index (WSI)
lemongrass 0.32° 557.88 1.12° 10.80 11.76°
kraft 0.14° 584.70 1.46° 11.04 13.53°
F-test o ns o ns o
LSD 0.02 49.97 0.14 0.35 0.56
0 0.13° 175.23° 0.88° 11.01° 15.77°
10 0.27° 573.59° 1.68° 12.23° 12.85°
20 0.26™ 831.02° 1.36" 11.03° 11.73°
30 0.24° 705.31° 1.25° 9.41° 10.23°
F-test o o o o o
LSD 0.03 70.67 0.20 0.49 0.79
lemongrass 0 0.13° 175.25° 0.88° 11.01% 15.77°
10 0.41° 673.25° 1.62° 11.56 11.17°
20 0.39° 865.70° 1.07° 10.20° 10.13%
30 0.35° 517.36° 0.91° 10.42% 9.67°
kraft 0 0.13° 175.23° 0.88° 11.01% 15.77°
10 0.14° 473.95° 1.17° 12.88° 14.53°
20 0.14° 796.35° 1.65° 11.86" 13.03°
30 0.14° 893.26 1.69° 8.40' 10.80°
F-test o o o o o
C.V.(%) 8.99 10.11 12.47 3.69 5.13
LSD 0.04 99.94 0.28 0.70 1.12

“2° Different superscripts in the same column indicated that means were significantly different (p<0.05)

lamomgrass lamomgrass lamomgrass lamomgrass
fiber 0 % fiber 10 % fiber 20 % fiber 30 %

karft 0 % karft 10 % karft 20 % karft 30 %

TR &
ek, L0

e —— ——— e B Tl

Figure 1 Appearance of (a) starch foam with lemongrass fiber and (b) starch foam with kraft.
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Effect of Temperature and Time on Quality of Vacuum Fried Lotus Root

UG FATHAT

a9

Ruijirapisit, P."

Abstract

The Lotus root (Nelumbo nucifera Gaertn.) contains a plentiful of nutrients and also has some medicinal
properties. In addition, the vacuum frying is a new technology in food industry. It is an alternative way to improve
the quality of fried food. Consequently, the main objective of this research was to investigate the suitable frying
temperature and time for producing the vacuum fried Lotus root. The Lotus root was vacuum fried by varying the
temperature at 90, 100 and 110°C for 25, 30 and 35 minutes. To determine the suitable frying temperature and
time, the physicochemical properties and sensory evaluation were evaluated. Water activity (Aw), color (L*, a* and
b*), cutting force (by Texture Analyzer) and 9-point hedonic scale test were determined. From the results, the data
showed that the increase of temperature and time resulted in the decrease of Aw and cutting force. The redness
(a*) and the yellowness (b*) increased with temperature while the lightness (L*) decreased with the increase of
frying time. Besides, the panelists preferred the product that was vacuum fried at 110°C for 25 minutes. From
proximate analysis, It contained high carbohydrate, protein and fiber but it was low fat.

Keywords: temperature, time, lotus root, vacuum fry
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Table 1 Effect of temperature and time on physico-chemical properties of Vacuum Fried Lotus Root.

Temperature(OC) Time(min.) Aw Cutting force Color

(N) L* a* b* Chroma

90 25 0.28° 12.6° 67.25° 3.81¢ 23.85° 24.15°
30 0.28° 11.5%° 66.46 3.85¢ 23.80° 24.11°

35 0.26% 9.9° 65.49 % 3.87¢ 23.78° 24.20°

100 25 0.28° 10.9° 67.18° 3.96° 23.98" 24.30°
30 0.26% 9.7¢ 65.24 % 3.89¢ 24,12 24.43°

35 0.25° 9.8° 64.38% 412 24.41° 24.76°

110 25 0.20° 9.7° 67.37° 4.97° 26.15° 26.62°
30 0.20° 8.7° 63.12° 5.73° 27.21° 27.81°

35 0.19° 8.5¢ 61.84° 6.23° 27.25° 27.95°

*2°9 bitferent superscript letters within column indicate values are significant different at the level of p < 0.05
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Table 2 Effect of temperature and time on sensory evaluation (9 — point Hedonic scale test) of vacuum fried lotus

root.
o . . Sensory score (Hedonic score)
Temperature('C) | Time(min.)
Appearance Color Flavor Texture Overall acceptance

25 6.23° 6.13° 5.66° 5.80° 6.21°

90 30 6.54° 6.21° 5.73°¢ 6.34° 6.40°
35 6.24° 6.18° 6.20° 6.26 6.59°
25 6.19° 6.25° 5.83° 5.93° 6.33°

100 30 6.98"° 7.32° 6.75° 6.46° 6.46°
35 7.18° 7.25° 7.41° 7.23° 7.22°
25 8.13° 8.16° 8.02° 7.85° 8.15°

110 30 8.02° 7.98° 8.10° 7.92° 8.03°
35 7.95° 7.85° 7.98° 7.79°¢ 7.94°

*2°9 bitferent superscript letter within column indicate values are significant different at the level of p < 0.05
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Infrared Drying of Holy Basil Leaves and Its Effect on Sensory Characteristics

WNAUUNIY AAUNUINIA

Apintanapong M.

Abstract

Infrared drying of holy basil leaves was done in comparison with hot air drying. The results revealed that
infrared drying rate (0.42-0.65 kg/kg.min) was higher than hot air drying rate (0.18-0.20 kg/kg.min). In drying
kinetics study, Page's models provided best fit model for both infrared and hot air drying data with higher R’ in
comparison with Newton’s model. A drying coefficient (k) from Newton’s model and an exponent (n) from Page’s
model tended to increase with drying temperature. Sensory evaluation was carried out using 9-point Hedonic
Scale Method. Dried holy basil leaves using hot air drying obtained higher scores in color and appearance
attributes (P < 0.05). Dried holy basil leaves dried at 60°C from both drying methods were selected to prepare the
spicy pork basil (Kra- Phrao Moo). The results demonstrated no significant difference (P > 0.05) in basil flavor and
taste among the spicy pork basil prepared from fresh, infrared dried and hot air dried holy basil leaves. However,
the scores in color and appearance of the spicy pork basil prepared from infrared dried and hot air dried holy
basil leaves were lower than the fresh one, significantly (P < 0.05).

Keywords: holy basil leaves, kinetics, infrared, drying
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Introduction

Thai sacred basil (Ocimum sanctum L.) or holy basil is one of the most popular and useful culinary herbs due
to its specifics volatile/aroma compounds which are used as flavoring agents in many foods in both fresh and
dried form especially for Italian and Thai cuisines. Thomson et al. (2001) revealed that fresh basil can be stored for
maximum time of 7 days. So another interesting aspect in preserving herbs to extend the shelf life could be
dehydration methods. Drying is one of the most common methods used for food preserving and extending the
shelf life by reducing the moisture content to a low level. The typical moisture contents of finished products may
depend on drying methods for different applications. Microwave and infrared drying have been studied for
achieving fast drying and reducing quality loss of fruits and vegetables (Baysal et al., 2004). Compared with hot
air drying, Infrared heating offers many advantages such as greater energy efficiency, heat transfer rate, and heat
flux, which results in reduced drying time and higher drying rate. It has been investigated as a potential method
for increasing heating efficiency and obtaining high quality of dried foodstuffs (Shi et al., 2008). Therefore, the
objectives of this research were to investigate the drying and sensory characteristics of holy basil leaves under

different temperatures using infrared heating in comparison with hot air drying method.

Materials and Methods

Drying: Good quality bunches of red sacred basil were purchased from Huay Kwang Local Market, Bangkok,
Thailand. Bunches of basil were washed and drained. Then, the shoots were separated and only good leaves
were used. Holy basil leaves were uniformly distributed on the tray as a thin layer and were hot-air dried and
infrared dried at temperature of 50, 60 and 70°C.

Mathematical modeling of drying data: Moisture loss was recorded during the drying process in order to
determine the drying curves. For calculating the drying rate of holy basil leaves in both drying methods, initial
moisture content (Mi) and equilibrium moisture content (Me) were determined. Two models, Newton’s and Page’s
models, were applied in this study (Ayensu, 1997; Praveenkumar et al., 2006).

Sensory evaluation: Sensory evaluation was carried out using 9-point Hedonic Scale Method. The panelists were
asked to indicate their preferences in color and appearance attributes of dried holy basil leaves and color,
appearance, basil flavor and taste attributes of Spicy pork basil (Kra- Phrao Moo) which was prepared from fresh

and rehydrated holy basil leaves.

Results and Discussion
The drying curves for thin layer drying of holy basil leaves under hot-air and infrared drying conditions are
shown in Figure 1.

Moisture ratio

1 —e—Hot Air 50°C

—a—Hot Air 60°C
0.8
—a—Hot Air 70°C
0.6 —s<—Infrared 50°C

Infrared 60°C

0.4 —e—Infrared 70°C

0.2

Time (min)

Figure 1 Drying curves of hot-air dried and infrared dried holy basil leaves.
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The infrared drying showed much higher drying rates (0.42-0.65 kg/kg.min) throughout the course of drying
than the hot air drying (0.18-0.20 kg/kg.min) as shown in Table 1. Since infrared radiation directly penetrated into
the leaves and did not heat the surrounding air as that in the hot air drying (Pan et al., 2008). From Table 1, the
drying temperature directly affected on drying rate for both hot air and infrared drying methods as shown from the
increasing of drying rate when the temperature increased. In drying kinetics study, Newton and Page models were
tested for their validity to holy basil leaves under hot-air and infrared drying:

Newton model: MR = exp(kt).......... (1)

Page model: MR = exp(kt") ... 2)
Where; MR = moisture ratio = (M - M_)/(M, - M,); M = moisture content (kg water/kg dry matter) at time t; M_ =
equilibrium moisture content (kg water/kg dry matter); M, = initial moisture content (kg water/kg dry matter) at time
= 0; k = drying rate constant (min’j); nis an exponent of Page’s model; t = drying time in min

Page's models provided best fit model for both infrared and hot air drying data with higher R’ in comparison
with Newton’s model. A drying coefficient (k) from Newton’s model and an exponent (n) from Page’s model tended
to increase with drying temperature.

For sensory evaluation, dried holy basil leaves using hot air drying obtained higher scores in color and
appearance attributes (P < 0.05) as shown in Table 2. This could be due to the browning effect from infrared
drying (Pan et al., 2008; Krokida et al., 2000). Infrared heating resulted in rapid drying and enhanced the color

development, compared to conventional heat treatment (Olsson et al., 2005).

Table 1 Equation parameters at different drying temperatures and methods.

Drying temperatures Drying curves*® Newton model* Page model*
and methods Drying rate ) p ) p )
R k (min )** R k (min )** n*** R
(kg/kg.min)
Hot-air drying
50°C 0.18+0.01 0.88+0.02 0.02+0.01 0.85+0.02 0.15+0.01 0.75+0.02 0.99+0.01
60°C 0.19+0.01 0.93+0.04 0.04+0.01 0.98+0.02 0.04+0.02 1.03+0.07 0.95+0.02
70°C 0.20+0.01 0.96+0.01 0.07+0.01 0.95+0.01 0.02+0.01 1.35+0.05 0.98+0.01

Infrared drying

50°C 0.42+0.01 0.91+0.03 0.09+0.01 0.98+0.03 0.17£0.01 0.82+0.03 0.99+0.01
60°C 0.56+0.08 0.86+0.05 0.14£0.02 0.94+0.03 0.16+0.12 0.90+0.12 0.98+0.02
70°C 0.65+0.05 0.96+0.01 0.14£0.03 0.99+0.01 0.17+0.06 0.94+0.17 0.99+0.01

*Each value is the average of three replicates (mean + standard deviation).

**k is a drying constant, 1/min. ***n is an exponent, dimensionless.
rying

Table 2 Effect of drying temperatures and methods on color and appearance of dried holy basil leaves.

Drying methods and temperatures Color Appearance

Hot-air drying 50°C 7.00+1.29, 6.85 + 1.49,
60°C 6.80 £ 1.10,, 6.95 £ 1.05,

70°C 6.40+1.78,, 6.25+ 1.40,,

Infrared drying 50°C 5.80 £ 1.67, 6.20 + 1.82,,
60°C 6.05+1.70,, 595179,

70°C 5.85+1.92, 5.45+1.98,

*Each value is the average of three replicates (mean + standard deviation).

ab,c..

Mean values followed by the different letters in the same column are significantly different (P << 0.05).
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Dried holy basil leaves dried at 60°C from both drying methods were selected to prepare the spicy pork basil.
The results from Table 3 demonstrated no significant difference (P > 0.05) in basil flavor and taste among the
spicy pork basil prepared from fresh, infrared dried and hot air dried holy basil leaves. However, the scores in
color and appearance of the spicy pork basil prepared from infrared dried and hot air dried holy basil leaves were

lower than the fresh one, significantly (P < 0.05).

Table 3 Effect of drying method on color, appearance, basil flavor and taste of spicy pork basil in comparison with

fresh holy basil leaves.

Drying method Color Appearance Basil flavor Taste
Fresh holy basil leaves 7.55 £ 1.19, 7.40 £ 1.39, 5.95+1.70, 6.40 £ 1.23
Hot air drying at 60°C 6.10 £ 1.29, 6.10 £ 1.51, 5.80 £ 1.54, 5.90 £ 1.51,
Infrared drying at 60°C 6.40 £ 1.35, 6.45+1.63 6.25 £ 1.71, 6.50 £ 1.79,

*Each value is the average of three replicates (mean + standard deviation).

ab,c..

Mean values followed by the different letters in the same column are significantly different (P<<0.05).

Summary
The infrared drying had much higher drying rate compared to the hot air drying. In mathematical modeling,
Page's models gave a better fit over Newton’s model. From sensory characteristics, dried holy basil leaves using
hot air drying obtained higher scores in color and appearance attributes. When fresh and dried holy basil leaves
from both drying methods were used to prepare the spicy pork basil, the results demonstrated no significant
difference in basil flavor and taste. But the color and appearance of the spicy pork basil prepared from dried holy

basil leaves from both drying methods obtained lower scores than the fresh one.
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Change of Vitamin B1, Y-Amino—Butyric Acid (GABA) and Phenolics of Germinated Brown Rice

and Four Kinds of Cereal

asng d1A1 ashu INATEN uaz tingn LeIUNAIAE.
Khumkah, O.', Kerdchoechuen, O." and Laohakunijit, N.

Abstract

The change of phyochemical of germinated brown rice cv Khaw Doak Mali 105, and four cereals, mized cv
Suwan 1, sorghum cv. Hegari, sesame cv Sakonnakorn 60 and wheat was monitored. All seeds were soaked in
controlled water at temperature of 35°C or 45°C and pH at 4 or 6. It was found that soaking condition at pH 4 and
temperature of 35°C or 45°C resulted in a greater vitamin B1 of germinated brown rice, sesame, sorghum, and
wheat. For germinated maize, vitamin B1 was high from soaking at pH 6 and temperature of 45°C. It was also
found that all cereal seeds soaked at 35°C and pH at 4 andy 6 had greater Y-amino-butyric acid (GABA)
contents. In addition, carotenoid contents of germinated brown rice, maize, and sesame were highest when the
seed was soaked in water at pH 4, temperature at 35°C or 45°C but carotenoids of germinated sorghum and
wheat were highest when soaking at pH 6 and temperature at 35°C or 45°C. Phenolic compounds of germinated
rice and cereals were high than those non-germinated cereals.

Keywords: cereals, vitamin B1, Y-amino-butyric acid (GABA), carotenoids, phenolic contents
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