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Application of Ethanol Vapor Released Pad on Microbial Growth Inhibition and Quality of Radish
Microgreen (Kaiware) during Storage
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Abstract

Application of ethanol vapor released pad on microbial growth inhibition and quality of kaiware was
investigated. Kaiware was separately packed into the plastic tray sealed with PP film containing 0.6 g ethanol
vapor released pad and without ethanol vapor released pad (control) then stored at 10 °C for 8 days. The result
showed that the ethanol vapor treatments could delay microbial growth when compared with non-ethanol vapor
released pad (control) treatment. The 0.6 g ethanol vapor pad delayed the increase of total bacteria, coliform and
yeast as compared to control during storage. This ethanol pad treatment also maintained phenolic content,
chlorophyll content higher than the control throughout of the storage. The visual appearance of kaiware kept in
package with 0.6 g ethanol vapor pad was revealed better appearance including freshness, greenness than the
control. While as the control set showed the water soaking symptom, yellowing, wilting leaves and fermented smell
of kaiware on day 6 of storage. Moreover, this ethanol treatment also induced antioxidant activity both in DPPH
and FRAP (2.69%, 1.42 umol TE/g FW ) than control (2.23%,1.31 umol TE/g FW) in day 8 of storage.

Keywords: ethanol, radish microgreen (kaiware), microbial growth inhibition, quality
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Figure 1 DPPH radical scavenging activity (A) antioxidant capacity (B) phenolic content (C) and chlorophyll
content (D) of kaiware at 0.6 g. EtOH during storage at 10°C for 8 d compared to untreated (control).
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Figure 2 Total microbial count (A) Coliform (B) and Yeast (C) of kaiware at 0.6 g. EtOH during storage at 10°C for

8 d compared to untreated (control).
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Effects of Laboratory Scale Fluidized Bed Heat Treatment on Maize Weevil, (Sitophilus zeamais),
Red Flour Beetle (Tribolium castaneum) and Milling Quality of Rice cv. Khao Dawk Mali 105
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Abstract

The efficacy of heat fluidized bed (FDB) was studied for controlling stored product insects on rough rice
using laboratorial heat fluidized bed equipment and the milling quality of rice later was examined. Rough rice cv. Khao
Dawk Mali 105 (13% mc wet basis) infested with insects were treated with FDB. The results showed that maize weeuvil,
Sitophilus zeamais Motschulsky (internal feeders) performed higher tolerance for heat than red flour beetle Tribolium
casteneum (Herbst). At the velocity speed 3.7 m/s, 50°C for 90 seconds, the mortality of maize weevil treated by FDB
was significant different (P<0.01). Pulpal stage as an FDB tolerant stage of maize weevil was treated with 50, 55, 60 and
65 °C for 60, 90, 120, 150, 180 and 240 seconds. FDB heat treatment at 55 °C for 150 seconds, 60 °C for 90 seconds
and 65°C for 60 seconds caused 100% mortality. At the velocity speed 3.7 m/s, 40°C for 120 seconds, the mortality of
red flour beetle was significant different (P<0.01). Egg stage as an FDB tolerant stage of red flour beetle was treated
with 40, 45 and 50 °C for 120, 150, 180 and 240 seconds. The result showed that FDB heat treatment at 40 °C for 180
seconds, 45 °C for 180 seconds and 50 °C for 120 seconds caused 100% mortality. The percentage of whole kernels
and head rice was not difference compared with control. In case of the milling quality, the percentage of whole
kernels and head rice was similar to control. However, milled rice was yellow color with the increased of b* value, and
the decreased of L* value and whiteness index. The moisture content and amylose content were decreased.

Keywords: heat treatment, fluidized bed, paddy
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65 °C vinlunaspaiauan iuiEail Pande and Mishra (2013) wudn Aruauuuugdnladiunignmgd 80 °C
a AN o gyYYy o oA Ao s & o = Y e o = a a
19481 60 AN N WAed@eidnsIn19ane 100 wWefidus Tun1sinuiaistiaadunisAnelss@nsninees svuy
v a g d’d Y a d’ 96 daj 1 v o EY [ % -3
pnFauLLungdalafiuanidldlulssdinaldluntsanaonauaguda anatiunldlunisaouauunasdmnglsaiu
sendnaniaivinundnanlaen faanisdnaninzesasinieuaninatinngdaladiuaildironnieaunigne szaziaan
tlaefgn uinalunsiidnunauazinwaun nuanan 1515

ainsaluaziinng

nsAnmszaznisasAulnrasiiininawazianuils Alanunumuiannusausuungdaladiun

maaaaRNB LA EEEg 9

Asaetnalng Lgm\uﬁuﬂ?mm‘luﬁmﬂﬁﬁﬁm? figoungf 28 °C uazALTURNNS 75 % Uity
draeniniy 15-18 % Uassuuadsnfiuds (Aazd) Uszunad 200 69 slzﬁ'@ﬂummwmmﬁﬂﬁmm%’mLﬂ?vgm 3/4
299190 Uaealiunasuaniuguazansla 3 Ju uandafnduesn (Quingd wazanig, 2554) Aniunanautly L'gmﬁfaﬂ
wilagnd Yauin 200 nuretas Udesuuadaifiude (AazWA) Uszanny 100-200 fa taasliunasnaniuguazanala
5 4 wendfudieanuazidesunas g erasld vuau Fnud wazdadude (LURTUNN LAZATLY, 2554)

nsAnmszazmsasaLALlnracwNas AiANNNUMURaANNfauLLuWgdaladiun

drilaeniuganmenuzd 105 AL 13 % tnin 200 nfu hansuaasFeudaniesiledlinliiia
anzlgdnladiunlusAuiesdjiinng (Christison Scientific, UK) Tdunasszazla viueu dnud uwazsamisde lugedn
11 100 Fasteszey Fasadnlie naseufiszduAuEan 3.7 mis gugll 50 °C 19an 90 Aunit uazuemutl
yageLTisEAupAMIEIAN 3.7 mis ﬁ@mmﬁ 40 °C 1987 120 3UN7 TUANERINIIANVBIUNAY UAIRINNTNAAS 5-6
Flawi uBauifeuiudanlAengarsuauildifiuaniuteu thandunlefifusmsnialanld Abbott's formula
(Abbott, 1925) AlAgnzsiAuLLTL U (analysis of variance) LB ARAnENe least significant difference
(LSD)

nsAnmauualLazsEaz A VAT ANl A29929T19 T waznanuilsmeatraguysal

11699399019 e wazneauilszaENUNIU (H8AINNNIMNARBITN9FL) neaeUHuANFauaINgBalad
i Tugaanan 60-240 Aunfl Ususziunanudeu saus 50-65°C ieunazazinauazguug R I zan lunatingo
rﬁw’qqmﬁm‘iwmm:mmLLﬂﬂm:mﬁ'wumuﬁ@m SrunuunAYInAgeL 100 Fasiadn 41uam 4 91 ATuN1MARe
uReRiuNmaaesdnesy

ﬁﬁqqLﬂ'ﬁﬂﬂﬁﬁhumw’éﬂumm\@%mimsfmmiuazﬁuﬁmﬂﬁﬁﬁmﬂﬂmq@muammwmqmﬂmw ADLNIN
158 wazpman Al Ladsznis Tiun panadu qrungiindn 41940 saiaauane fudng waziunnes
lulaa udatindeyalidimsnzinanuuisilsau (analysis of variance) wazifFauidlauaaandan least significant
difference (LSD)

WA
nsAnmszaznsasRularasnentnlnanaznanwils AANINUNURaANNSRRLLLNgAAladLA

8RIINIIA8RIA999T 9T ATE e ld uueu Anws wazFAaANTe ek uANNFaUNTTAUAINNIEIAN
3.7m/s 9NN 50 °C 3xa1z19an 90 3UNT AFRINTIA1uaANENTuet 19l Tud ATy Beanneadia (P<0.01) winiu
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36.75 + 7.63un% 100 + 0.00 iwlefifud audnsu dwiinueautl fgnugfl 40 °C szaziaan 120 Fundt F6mannsans
merfmﬁufamqﬁﬁm‘hmﬁqmmﬁﬁ (P<0.01) winfiu 7.25 + 3.59, 32.25 + 14.57, 100.00 + 0.00 way 12.75 + 7.27
wWesidud mudnsy Feiudasaasdnaing srazdnud waznanuilszazldduszaziinusenanieuangdnlnd
WwANANTIgN

NMSANHIAUUNNUATZASIANUANIZANNTINLNA29999019 TN A Ltaxuﬂmuﬂqmﬂmhmuuszﬁ
posnsdnalnaszazdnug (szaenuni) Adnsnisanaatineanysn 7 i 55 °C 150 qm'w 60 °C 90 W7 waz
65 °C 60 U7 ANANAY uaznaauilszazla (szaznuniu) Hdnsnisanaetinaanysnl 7l 40 °C 180 3unfi, 45 °C

180 A1 WAL 50 °C 120 AN ANNANFL (Table 1-2)

Table 1

Average mortality of pupal maize weevils after exposed to fluidized bed heat treatment at combination

of temperature (50, 55, 60 and 65 °C) and exposure time (60, 90, 120, 150, 180 and 240 seconds)

Time (seconds)

Mortality of pupal maize weevil (%) + SE* at various temperature (°C)

50 55 60 65
Control 450+1.73¢c 9.00 £ 3.56 ¢ 7.75+£3.10b 7.75+£330b
60 0.00+£0.00 ¢ 0.00+0.00d 0.50£0.58 c 100.00 £ 0.00 a
90 0.00+0.00 c 96.00+4.76 b 100.00 + 0.00 a 100.00 £ 0.00 a
120 0.00+£0.00c 99.00 £ 1.41 ab 100.00 £ 0.00 a 100.00 £ 0.00 a
150 58.75£13.15Db 100.00 +0.00 a 100.00 £ 0.00 a 100.00 £ 0.00 a
180 68.50 £ 12.45Db 100.00 + 0.00 a 100.00 + 0.00 a 100.00 + 0.00 a
240 85.50 £ 5.45 a 100.00 £ 0.00 a 100.00 £ 0.00 a 100.00 £ 0.00 a
CV (%) 23.13 3.21 1.64 1.44

* Means followed by the same letter within column are not significantly different from each other at P<0.01 according to least
significant difference (LSD) Test

Table 2 Average mortality of egg red flour beetle after exposed to fluidized bed heat treatment at combination
of temperature (40, 45 and 50 °C) and exposure time (120, 150, 180 and 240 seconds)

Mortality of egg red flour beetle (%) + SE* at various temperature (°C)

Time (seconds)

40 45 50
Control 3.00+1.63¢c 8.00+4.55¢ 8.00+2.16 b
120 6.50+4.65¢c 95.00+2.58 Db 100.00 £ 0.00 a
150 84.75+10.63 b 98.50 +1.29 a 100.00 £ 0.00 a
180 100.00 £ 0.00 a 100.00 £ 0.00 a 100.00 £ 0.00 a
240 100.00 £ 0.00 a 100.00 £ 0.00 a 100.00 £ 0.00 a
CV (%) 8.90 3.00 1.18

* Means followed by the same letter within column are not significantly different from each other at P<0.01 according to least
significant difference (LSD) Test

AunwaasinldaniiuanusaulnaiaiasiaiinliiinanizWgdnladiualussduiasl fiienns
*ﬁmm'ﬁ@ﬂ‘ﬁ'mumw%’@mmm\m%m”l,msfmmﬁ'ammﬁivmw 40-50 asrniTaidea fipnaduliuansineiuga
AILIAN u,mLm@mmummmmmmumqLﬂa@m”@mmmqmuﬁmﬂmmmam (P<0.01) Lu@mﬂummw wudn
wmwmmmmnw snmfammmﬂum L* (Avmadng) uasiatinaingng fanauiileguugigeiu luanziien b
(@wideq) inTumuguvniifigeiu dauBunmedilaganas WeRansnnamnimnisdnudy wefifufadumdn

aa A

WAFUTNR IHANFANAUNNATE HANszudnedesasy 41-44 %mgﬂm:ﬁuﬁ (Table 3)
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Table 3 Moisture content, grain temperature, color values (L*, b*), whiteness index, whole kernels and head rice
and amylose content of rice cv. Khao Dawk Mali 105 when exposed to fluidized bed heat treatment at
various temperatures and exposure times for completely killing pupal maize weevil and egg red flour

beetle.
. grain Color values** . Whole kernels
Moisture Whiteness i Amylose
Treatment temperature . and Head rice
content (%) . L* B* index (%)
(°C) (%)
40C180S 11.90 abc 35.33d 69.50 a 10.49 bc 67.72 a 43.14 "™ 14.45c¢
45C180S 12.00 ab 4167 c 68.81 a 10.93 b 66.92 a 42.28 "™ 1453 ¢
50C120S 11.83 bc 46.67 b 69.49 a 10.27 bc 67.78 a 42.65™ 1492 b
55C150S 11.70 c 53.67 a 65.63c 13.43 a 62.85 bc 42.02"™ 14.78 bc
60C90S 11.73 ¢ 54.67 a 65.26 c 12.98 a 62.69 c 42.62"™ 14.45c¢
65C60S 11.83 bc 56.67 a 67.14 b 13.52 a 64.20 b 41.51™ 15.02 b
Control 12.07 a 29.67 e 68.83 a 9.64 c 67.35a 44.07™ 15.39 a
CV (%) 1.02 3.03 1.25 4.62 1.26 2.29 1.39

* Means followed by the same letter within column are not significantly different from each other at P<0.01 according to least
significant difference (LSD) Test

Ja150iNA

v £ o v 1 G| ‘ﬂl 1 % a 6 dl

poswendnatnwaszazinug uazneautlszasla ussacinunusaansfeunuungan ladiun 1Wesanszas
lduazinusrasunaailuszazninanssuuaznisalanindisrazau Aaiunisgoyidesinasanas (Chapman, 1998)
NANTINAADIATINADAARDIAUINE1UIDY Tafine wazAnLy (2553) NNUINILeLiAN 109899919 Innda UL se

£ % 1 d‘ % a I8 U = d‘ U al @) E% Aﬂl °

ANFaUNINNINsz AU ANFauansruUngBaladiunTunsaudiaaenidawsnidnTssdidunanuieui 42-65°C
2281210 AN9T NN 5-10 WNT ANNITDNIRA9T1 A 1FAHEATUNINISALNAINAANIANN WU RINARNANEUAS
ANgULAEn L

ag
Fasansdnalnaluszosinud uaznanutlluszazls numuseauiauuugdnlediununiige feasmnag
peetnednysnl 7 55 °C 150 3un7l, 60 °C 90 3UNT uaz 65 °C 60 U7 WAz 40 °C 180 FWNT, 45 °C 180 3Tl uay
50 °C 120 3unfl awasy uazdsnalinnnmdinnfsuulandndes

ANBUAT
1929uA1 Auduinnssumatuladndsnisafiuifes nsenaenisganfAneg Inanaans Idauazuinns
A mFunisatiuanuyuAnEade

LANA19D19DY

wiang nung, wednsal dunfune uarlan ysuwofiniug. 2554, dsrAnininaesinglelawlunisaauaudasassdialudnaans.,
213413 INYIANGRATINERT 42 (1 NeAE): 410-413.

Tadined @VL'i*nu 84931 IN3TR LaznIAng qmamuuw 2553. mamurﬁmmqmwmiwm Sitophilus zeamais Motschulsky (Coleoptera:
Curculionidae) ﬁ[?l?‘ﬂ’]’m@\‘]mllLﬂﬂﬂﬂ')ﬂﬂ’]il‘]]ﬂ’ﬁﬂ?ﬂu ﬂ’ﬁ‘ﬂ%‘]]NV]’]\‘]'J’]]’\TY]?‘]J@QNWYJWF;I’]Z\]?;ILﬂi&fﬁ]?ﬁ’]@lﬂi‘ m\m 48. Vu’] 54-
64.

WATUAN ATARNAN, 1wnoanend Aunfune wazlan ysnuwallawug.. 2554, dse@nininzesanssiunasunatiauaznisldsaniuauwnly
AsnndaNasuiannlsafuda g, ansansinems 27 (2): 155-164.
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Uses of Diatomaceous Earth of Thailand for Controlling Maize Weevil and Red Flour Beetle in Rice Grain
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Patcharadanai Jaikhum', Wornwimol Wangspa®, Siriya Kumpiro', Korrawat Attasopa' and Yaowaluk Chanbang"®

Abstract

Maize weevil (Sitophilus zeamais Motschulsky) is the primary stored product insect pest of rice infested
inside rice kernel and red flour beetle ( Tribolium castaneum Herbst) infested on damaged grain. The damage
from those 2 species caused quantity and quality losses. The objective of this experiment is to study the efficacy
of diatomaceous earth (DE) from Nam Jo Subdistrict, Mae Tha District, Lampang Province to control those insects
in organic paddy. The contact toxicity of DE (250 microns) on maize weevil was examined by mixing with paddy
(14% mc) at the ratio of 250, 750 and 1,000 mg/1 kg. The experiment was done for 3 replications. Results showed
that 100% mortality of maize weevil was found in the treatment of 750 and 1,000 mg/1 kg on day 7 compared with
0% mortality in untreated control. For contact toxicity on red flour beetle, DE (125 microns) was mixed with water at
0,10 and 20% (w/v) and then painted on filter paper. The test was done on 12-day-old larvae and pupae for 3
replications. The result showed that mortalities of 12-day-old larvae were 4.17+2.71, 9.17+1.54 and 10.83+2.39% ,
respectively whereas mortalities of pupae were 7.50+1.12, 16.67+4.21% and 26.67+4.01%, respectively. Then eggs,
young larvae (6 days old), pupae and adults were tested again in the same pattern with 5 replications. The mortalities
of young larvae were 0, 92.00+3.39 and 61.00+£15.68% , respectively while mortalities of other stages were less than
20% after day 3. In conclusion, DE at 750 mg/kg was enough as the grain admixture for control maize weevil and DE
at 10% (w/v) was appropriate for painting on the surface to control young larvae of red flour beetle.

Keywords: diatomaceous earth, seed mixed, contact toxicity, stored product insect

UNAREa

psaaedinalng (Sitophilus zeamais Motschulsky) L‘fluLLm\mmmmmmLﬁmmmﬂmﬂimmmW'J’lu‘mmu
uazaenwils (Tribolium casteneum Herbst) LﬂuLLumwmmmmw m@mmmmLLumwmmmumummMmem
ArY AT UATADIN N mmwummﬂ?vmmweﬂﬂmﬂivmwﬁmwmmmmmmmuwmmmh BUNDUNNE
Amdnanis ‘LumimmuquqmﬁwmLmvufamﬂﬂumqLﬂ@@ﬂfaumﬂ WATNAFBLNENNANTARBA9999919 e
Tnaagndnanlaen (14% mc) wmmmwﬁmu 14% AUAULLN 2W1A 250 luAsaw §m31 250, 500, 750 uay 1,000
Aaansa/ draden 1 Alaniu S1uau 3 49AenssnAs wudn neaAEldANILNTUAA 750 WAz 1,000 RaANN/
draulden 1 ilanin wunnsmesesiasarsdietnadu 100% waslddudaduunduna 7 u ulaudauiugy
paLANT ININIANE RIS daunsmaaauiumedndasienanuils Inaldauwn auin 125 lupseunantniany
dard 0, 10 AT 20 % (W) MASLIUNTZAENTAY A1U3U 3 TNFaNTTHAT Aunuauany 12 JuuazAnud wudi vuau
818 12 414 AN19A8Y 4.17+2.71, 10.832.39 AL 9.17+1.54% AINANAL A9UANUANAATINI9ANE 7.5041.12,
16.67+4.21 UAY 26.67+4.01% ANAAL wazienagenluinuaaieaiuiy seauilezesld vusuSudau (g 6 )
Fnud wazFoufinde s1uau 5 91AensTNAE Wud lawzuueudugeufinisnng 0, 92.00+3.39 waz 61.00+15.68%
PN uRsFNdaRwUTwaan 3 Tu anzfineautlsrasiy Aneaendn 20 % ajulddn Auwndnsn 750
fadniy/ Alanfu Wswelunisagnindailesiuftsnsdinlng uazhiunantiiasdudunous 10% mmazanly
nanmuiinflesiuueuitaeunenuily
ARNATY: AL AQNNAR NN NANEa uNasARgNanua lulsaAL

" madefiginenuazlsafi Anzinumamans ianendedodiual Weslusd 50200

! Department of Entomology and Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai, 50200
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ANUN

maftﬁu%ﬂmLuﬁmﬂi’mwﬁqmmﬁuLﬁlmﬁmJamuﬁmmmm’hﬁﬁmwmLLumFTm‘ENLﬁu‘imm@wwv #9999
mf;‘l}wm (maize weevil: Sitophilus zeamais Motschulsky) ARAULNAR WAL maﬂuﬂmﬂumﬂﬂﬂﬂium@m uaznanauil
(red flour beetle: Tribolium castaneum (Herbst)) V]?vﬁlwﬁuﬂuLL@vﬁlQL[FI%J'J?;INT]L?JWV]WZ\]WE]SHWIHNZ\]EJ'Z\]MVWVJ\T\?'J\?’H’]QIW@
NANBNINBU LLummnmqmm‘l,umqmmmmmwmmmqmmﬁmmu@ ADUNIN mmuuamﬂuﬂmmmmm’]
mmwmmnmma@ummﬁmewmﬂm Y3908 LANKAY miwam@mwmﬂmﬂmaumuu (WaAneuazAY,
2548) mi‘ﬂmnum@mme@1mg‘llmmumu‘l,mym‘meﬁwmmimummmm mmmml,mﬂm'azgmmwmmt;ﬂml,l,@x
Funden LAz svn LA RN Eunuseasiaild wniinnsldlusrazinaiuny mﬂ%ﬁum%ﬂu%n
<vmL@faﬂuquumﬂmmmmmmﬂm‘ENmmqmmﬁmi@u Tmﬂmu‘l,umm‘l,%iumm@ﬂmem BTN
LL@“’W‘LAN’JINLHU (Stathers et al., 2004) mumnﬂumawimmﬁﬁmﬂm"l,mo,mﬂm sznaudadann 60-93%
A lszanns 2-6% Tialn umwﬂmmnﬂmuuwmemmmmmmwu finnsinandiienissndaunamig
N191NEAT (Losic and Korunic, 2018) mmnmmmmmﬂivmwammmmmvmmmﬂLmumﬂmmmmﬂmﬂu
MRLT NIV LL@uﬁJ‘ﬂﬂLl,ﬂﬂﬂﬁ]g”ﬂ@\‘m’)flﬁ‘uﬂﬁ’]\‘iﬂ%‘l,ﬂ‘]_liﬂ‘]ﬂ’]

ainsaluazisnig

NMSLATEANAULLN

hAauRuN A AR UAnAUatn TS S1neusng damdaaning uaflueasiEen aannuinanseusnunzus
sauuenaung 250 uaz 125 lulaswmns e ldlunismaass

Mz e ANLENNA99299 9 TN Ak Nanwtle

rﬁw’qqmﬁwiwml,m”mmLLﬂ\iﬁ"l‘*ﬂumimmm\ﬂﬁmﬂﬁmﬂgummmmmmﬂu‘mm‘u mmmngqmmmﬁm
et AMZINEATAIARS F uvnanandedeslud mmlwmﬂgummiﬁ@mmm 28 - 33 uATATEd ANNTUANTNS 75
LﬂmmumL@mmqmwmiwm‘Emﬂ"meLﬂ@@m@mmummi auifludafinduangldifiu 2 &lanil douneautls
nziAeEEaedandesLnaziBen nisaniusauuensyayld (81213-5 Tunag9 ) wuaw (ane 6 uaz 12 ) svaiy
Anud uaziasinde (i 2 e senuanuenuililuszazsing ) Windesqanssriawile 7 FnnslieinatinauLa
FLHLHN | WJT-‘_IWﬂ‘LLLW@LLF;Iﬂﬂ‘ﬂﬂNﬂ“ﬂuﬂ’ﬁ‘Wﬁ@'ﬂ\‘i

1lsz@NENTNURIRUILNIUNNTANRA9929T12 TN A

TNUNUNITNARBILLLLUUZNANY 0] (CRD) 41191 3 1 Imﬂﬁﬂﬁuﬁ'ﬁﬁﬂﬁmmammﬁﬁmﬂﬁuﬁq@ﬂ'ﬁﬁm
AU 5 N93NAD Iaanistndialaaniugananenusd 105 mﬂ%"umw%ummmﬁmlﬁfaﬁﬂi:mm 14% 44
F19ulaeniBu1ms 200 N5 A1wAK 15 NFTLan Lﬁ@mqﬂﬁuﬁmmﬁﬁwmmmm 250 TulAsiums dman 250, 500, 750
waz 1,000 Aaaniusa 410mlden 1 Ataniu widamindadasesdnaTnaeigladifiu 1 FlpnaT S8 40 fa Ugeaaclis
mqLﬂ@@ﬂwmﬂmmmmmmium UANWANGRANLAY mmemquiﬂwmwmmmu 28 - 33 auALTalte
AMNTUETNE 75 Wafdud Fantsasatiunisansressafutadasinsininafisrazioan 1 way 7 S uinwunng
aelugantuANiINIsUFuAlafiduin 1A fiae Abbott's formula (Abbott, 1925) Fiag1eiA Nulslsau uay
1 ReLIeL AN ILAN A8 9AN AR IANEIEIEAR Least Significant Difference (LSD)

sz@nsnneasnuiunlunismanuanuile

ﬁﬂamm“ﬁ'ﬁwmmmm 125 lulAsns fuduansusauaesfuunfinosdndu 3 nsused 30 fadans
(10%) uaz 6 n3umat 30 fAAARS (20%) '1/1’1m‘uuni:mi:mifa\‘ﬂ'fifnﬂﬂumw,tﬁwmmLﬁum@uﬂ’nmq 9 [IURNAT
I daeslfudadung 3 falus udatihldinniamaaes 2 g0 Inanamasesadl 1 naaeuiusfueuiians 12 Su
ey ﬁaﬁuimmmml,ﬂqﬁmﬂ 1 &A1Y 219UHUNTNAADIULIL CRD 4119% 3 97 mimm@@wmﬁ 2 mmﬂuﬁuw
muuﬂumw 6 1 ANUA LAy mmmwmmmﬂwmﬂ 1 §1A"97 919UHLNNINARBILLIL CRD 41191 5 91 97911y
N32ANENIDTNANTUIILADL AL WAz AT d A UL A S19u 20 mm@mu THinduninszanmn ey
TAAILAN ‘]JmhLme\ﬂﬂwmﬂgummimu@muqu 28 — 33 Q9ANLTALTER AILTURLTNE 75 e fidus sinnsmaaa
JUNNTA8TRIM U ULATAALA NI 1aINea AL Amaudnn1sineanannla wazszifiunsWaunannanua s
WNTe )N 7] 24 dlus luinan 3 51 ﬁﬁﬂgmﬁiﬁiﬂﬁLm’]zﬁmﬁmmmg‘qu (analysis of variance) wazllFauiiey
Wefifusinemnalneidsd Least significant difference (LSD) minwunisanglugamauan vinn1sdiuanefifiusinag
A1eIGne Abbott's formula (Abbott, 1925)
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HA
152@NENTNURIRULLNIUNNTANRA9929T12 TN A
FasanedalneludnanldeniingniasAuunitleunia 250 lailasimns 1w 0 (gaaauAw), 250, 500, 750
waz 1,000 Raansusadaasn 1 Alandy A8RIN1IANLLANANNAENNNETR (P<0.05) uﬁwnﬁmﬁm%mﬂﬁ@ﬂﬁm@ﬂ
Fuinn 15U waznismedinawluiud 7 uAnAeeeNiadAtyneana (P<0.05) amsnieanenilu 0, 45.8419.1,
85.0+34.0, 88.3+35.4 1Ay 100.0+0.0% ANNANAL (Table 1)

Table 1. Percentage mortality of Sitophilus zeamais adult after 7 days of exposure with four dose rates of 250

microns diatomaceous earth (DE)

Weight of
) ) 1 day 7 days
diatomaceous earth (g/rough rice 1 Kg)
Untreated (control) 0.0+0.0b 0.0+0.0c
250 12.5+1.5ab 45.8+19.1b
500 10.0+0.6ab 85.0+34.0a
750 32.5+3.5a 88.3+35.4a
1,000 22.5+3.6a 100.0+0.0a

Means within the column followed by different letters are significantly different at 95% confidence level (P<0.05) by Least Significant

Difference (LSD) comparison.

szAnsnnaasiuiunlunsiannanuile

wasanuanuilieny 12 Judndaiuauuiaweeynia 125 ulasuns fismepradudu o (IAAquAN), 10
LAT 20% TIMNLLNsEAETeIaza i luanuia (petri dish) WU TINANe R T AL LAN AN TN 1A TR (P>0.05)
dqunanimeaaauluszainws wudwﬁmmwﬁlLmeﬁiNﬁu@ﬂNﬁﬂmﬁwﬁnalmmaﬁ AB 7.50+1.1 (TAAUAN),
16.67+4.2 (10% DE) LA 26.67+4.01 (20% DE) AMNaAU (Table 2) LL@ZLﬁ@ﬁ’m’]i‘Wﬂ@’ﬂ\‘i%’] funeauileszesld
LB (818 6 TU) ANUA WATAIFANTE WL sraeliuavinfudavnsanulaiinisnneinng 10% liuanananieain
Tunnnasuntd douszaznuauiaeol (81 6 1) N1IANLTDINUBUWANFINNINATA (P<0.05) Taadinnsane 0, 92.0+3

WAY61.0+15.7% AINAAU (Table 3)

Table 2. Percentage mortality of Tribolium castaneum larvae (12 days old) and pupae after 3 days of exposure

with two concentrations of 125 microns diatomaceous earth (DE)

DE concentrations (%) Older larvae (12 days old) Pupae
Untreated (control) 417 +2.7a 750 £1.1b
10 9.17 +1.5a 16.67 + 4.2ab
20 10.83 + 2.4a 26.67 £ 4.01a

Means within the column followed by different letters are significantly different at 95% confidence level (P<0.05) by Least Significant

Difference (LSD) comparison.

Table 3. Percentage mortality different stages of Tribolium castaneum after 3 days of exposure with two

concentrations of 125 microns diatomaceous earth (DE)

DE concentrations (%) Eggs Young larvae (6 days old) Pupae Adults
Untreated (control) 0.0+0.0a 0.0+0.0c 10.0+6.1ab 0.0+0.0a
10 5.0£3.2a 92.0+3.4a 19.045.8a 0.0+0.0a

20 0.0+0.0a 61.0£15.7b 3.0+3.0b 2.0+1.2a

Means within the column followed by different letters are significantly different at 95% confidence level (P<0.05) by Least Significant
Difference (LSD) comparison.
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wazidlevhamagaufuneauflszes RIGLRED agla uusuiadeu (a1g 6 Tu) LL@mmamummmfaﬂma‘ﬁmmhmu
WTWIAaYN1A 125 Tuasau wummmmmmmm@muwummm fnafunueusudeudinaaeiuansiteeted
Taddyneadilen oo faufmeuilliddudaiu e sueuiadeuiisnmnimegendi 61 wefidusd
U2y Vayias and Athanassiou (2003) Tasnaanuluinueaidaaduinvueuiaaeuwaesnaniils Tribolium
confusum SpangeuLasieALT daifiaufuszuzdafinge Sainnsldhuwnaunn 812 luaseu dafarsuuen
LLﬂqiuizﬂwuﬂuﬁ&'q@gmwﬂnLmﬁmzﬁmimgﬂuiuq panuet lunaslriueatiudig o ldilemailennaiiag
Fudamuinn uazinluesuiliiaanuedilaniasenlétionas idesaniunduaseunaaiewsasdudanazgady
VLmﬁu?{mﬁm"ﬁﬁq*‘umLmeuﬁﬂﬁLﬁmm?‘mmﬁﬁLL@:mﬂ‘luﬁlqm atalsfimuiiiladeiunnioadasiudsz@ninm
VRIAULN LT @mmﬁLL@zmm%uﬁwﬁmﬁm@mmwuaa‘mmﬂﬁmm@lﬁuumiﬁ%um@mzwumnmammﬁmﬁumn%u
lernaduduinsluanininndensnad (Chanbang et al., 2007)

ag
nmsldaunagnindadianlaenludng 1,000 Faaniusae 1 Alaniu awnsalillasiuiidnsasasinatnald
finldigasssdnlnanis 100 wWefifuwiudsandudamdnfingndssfuuidunan 7 fu uaznisldansusausasin
sz fuAadud 10 wafidusniiadaniuanilineautls luszaznueudoseu (a1g 6 4u) An19ne 61
wWefidus nasannisdudaauiuiuiean 3 9
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aNT qVBgYID, Ananu iy uasn il wymuzsie. 2548, wasinLlundnuainemsuaznisileaiuingn. dindseuasimn
ANeIN1T UAINIIRY NeauazulsgUNARNANEAT NINATINITINEAT. NTUNNNMILAT: FUUNaUNsainIsnERsuislsznalne.
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Effect of Radio Frequency Heating Temperature on Rice Seed Quality during Storage

A9 1 Tadou’ §159R SEUNWUE uaz RIIUANR BUITWTHUNIE

Siraporn Chuea-uan', Ratcharangsri Ratchaniphon' and Sa-nguansak Thanapornpoonpong®

Abstract

The purpose of this research was to study the effect of radio frequency (RF) heat temperature at 27.12 MHz
and power of 15 kW on the seed quality of San Pa Tong 1 rice during storage at 10.5% initial seed moisture. The
experimental design was split plot with 4 replications. The main factors were hot air-dried seed (control 1), hot air-
dried seed and fumigated with phosphine (control 2), RF heated seed at 55, 60 and 65 °C. The sub-plots was
storage period (0, 1, 2, 3, 4, 5, 6, 7 and 8 months). Packed 5 kg in plastic sack, size 38 X 48 cm. Stored in a
closed container. It was found that RF heating at 55 and 60 °C had germination, germination index and vigor of
rice seed were not statistically different from control 1 and control 2. The germination of rice seeds was not
statistically different during storage. The germination index was the highest at the 4" month. The vigor test with the
accelerated aging method was not statistically different between the 2" to 8" months. Therefore, RF heating at
55°C to dispose insects can be used without affecting on rice seed quality throughout the storage period.

Keywords: radio frequency, seed, storage

UNAnta

mmwummﬂivmwLW@ﬁm:mwmmmﬁ‘wmﬁm@ummm@ummmm (RF) wmmm 27.12 MHz 526y
WA 15 kW plapmuninudaiuginndutliees 1 luszwinemaiuine ApauiusdaiiugBudu 10.50 wefidus
IUHUNNTNARBILLIL split plot 47171 4 41 TTadewdn A Fan1seu Hun nsauurivsiataNiau (AALAN 1) LAz
nsanuedananFausaniunssudaaresiiu (garaun 2) wAsiugilfianafeudan RF fignuugi 55, 60 uag 65
asATaden Tadores Ae svazinanluninfiuine (0,1, 2, 3,4, 5,6, 7 uax 8 iiew) v¥iwiin 5 Alaniu ussqlu
NIZABLNANGANATUIUIA 38X48 iruRiums iuinEn 1 lunnaugdla wudinsliennafeusan RF fignugil 55 uat
60 aeAAEE A IARRUTT9HANEN ArHiAvaeen uazAHTss lluANANNNATRAINTARILAN 1 UAZTA
pauAN 2 luszndeniafuinwimaaiugdialaonsenliunnsneiunisatis mmumwm@nmmmmium@uw 4
Aaudusslaeiziseng Lifiannauansinefumeaifssinaiend 2 8 dafunislanufeusng RF figniugdl 55
avrngaidas ierdnuasaunan i Iflaelifiuasenninmindaiuginanaenszazioaniafiingm
AEATY: ﬂ?ﬂlummﬁ"%m WARYTUE NRLALFNE

AN

ﬁ?“mumsﬂi"uﬂimmwLuﬁmﬁuﬁ’mmmﬂuﬂ“m'ﬁmﬁuﬁm NIuN19919 NAIRINNAANUFT 19NN
ANNAZANA LAZN1TALARANTULAD Lmm‘wuﬁmﬁq”ﬂﬂu'ﬂﬂmﬂma‘muﬂmﬂu‘imLL@ LLum\uﬂuwmummm@u
U97UAANUTA IUNIZABLNANARNAIUIZUINNTN LN lilasanisdnming awmwhmnLumwuﬁmfﬂﬂfmnu
fndnuNaIRAnNAL wanugdg liun arsaaafindnaa (chiorpyrifos) LL@JLuiymNmimuiﬂmm‘lmmﬁuma
mw\l@m\m (phosphine) Lw'aﬂmﬂuumqﬂm*nm’lu‘ﬂmmumg wsiluil 2563 immﬂsmmmzmqmmmwmm o ity
mmmm@umm (217U 6) Wanidnnsldansnaaslnivies Tnefluariaduldfaursud 1 u1eu 2563 (3191991
Wunw, 2563) awinlinsyuounisiulgsaninmdaiugingldarunsargnansiefidlasiuiidnunas dszneudunig

Wudnewasiugaesgudindaiugdiafivinmluaninde (open storage) unasdngdnaainnsnainsaanidanie
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muvl,ﬂmammﬂm@uumimL@mnaﬂ nldsngaiiussTuiana 2 49 1u luanazeni weluianaaansiicnieses
pauudwaAnfnazifansdusziiou vlfAendsuazandunnufauanmadaanueesiuiana (Nijhuis et al,
1998) FaifnAauieuntgluingetnsndauasiailusrazinandu Sagiitinduesdlszneuasiiapnufeudiaiy
Al wasdeitingsann 70 weifus awnsngadundseuliiFuaznaliinaaanfeuludounadliizandwdn
fraulRendaiapnerdunnninuazmngandy mewmwié’ﬂﬂ'wmmL‘éq‘imﬂﬁLuﬁmﬁﬁmﬁqiﬂmﬁqmﬁLL@”M&?N@
Aiannn e (anhAsematuladvdemaiuien, 2551)u@ﬂ@'mu namad (2552) wudnnisliasnnFeuann RF
A 27.12 MHz grungdl 70 asrnimaiden szezinan 150 uniitull annsnidnueniatlanluszez mmmmvl,m
100 wefdus waznisliaanieusag RF szaznan 220 3undl ludnaWugananenuza 105 arunsaindaiide
dnalaenluszavanus laatneanysnd (Buns uazAnz, 2555) Fatanat uarAy (2557) l@Anw N9 e RF e
prupuNanfiudenludnnansiuganinenuzd 105 wudnfissAuenugd 70 asrgaden Wussazinan 120 funi
Hunn9ld RF funzanfigeiiinlfunasang 100 iwefifus uazlinuuasiugn (F) waznsliaafauann RF
AIUUNH 65 aeAEaTea Hwnan 90 Au? M liFfndureammiiidensatinany sl uaslinuuuasiugn (F)
(neAnal wazAy 2564) TUATUALININIBLNARTUE A9TANA UATANLY (2562) T1e1udnIslfAaaFeudae RF 7
gnuundl 55 asAngaidea Wuszazioan 3 unit biluasienanudu panusen wazAuuiiusresmAniugia
iesanddhifinenunaresnislianaieusan RF ﬁ@mmﬁ@qﬂdw 55 a9ANIAITEA 6OANNINNIIAUTNHINER
Wugd9 et mﬁﬁﬂﬁﬁqﬁﬁ’mqﬂizmﬁlﬁ@ﬁﬂmm@mmmﬂﬁmw?auﬁfm RF fignuunf 55, 60 Uz 65 8461
wadta Aanmun nmdnRuginndulees 1 lussndeniafiuinmm

ainsaluazisnis

wanugiugdunes 1 ?iﬂi’]umm&"uﬂa;mmwLué’mﬁuﬁmmuLLﬁqﬁfm@u?@uwﬁﬂaﬂu%uéuﬁu 105
wofidusl shwntnuatuanann RE Al 27.12 MHz s2Aumdsans 15 kW 1089 19iK113MAABLLL split plot
1unu 4 91 fadaudn wisugauuiedanauieu (gaacunu 1) gyl 40 asAnalies szazionn 48
dlus anuedasanfauiniunissudearlaaiiu (garaua 2) wiarugTifanafeusan RF igumgd 55, 60 uas
65 asrnumaiina Tvaziaan 0 Wit faduses lun szaznanlunnfiuinm (0,1, 2, 3,4, 5, 6, 7 uaz 8 tieu) auniiu
v Enuginasuau 5 Alaniu lunszaeunafainaiuauie 38X48 wuimns Wuine ' lunigusila 7
UUYRTRY UATIAAALAIUNIWINAATUEYN 1 hauRaanTraza LN AU ANNENNAARLE (germination
test) InaI35 between paper (BP) (ISTA, 2019) ATHN1990N1BUNAANUS (germination index) (AOSA, 2002) A2TH
wiausslaedinisisenns (seed vigor by accelerate aging test) (NANAAWUEEY, 2564) ﬂﬁfmﬂ@ﬁimﬂ%mm:ﬁmw
wils1l39u (analysis of variance) LL'Z\JzLLﬁ‘EI‘LILﬁf;l‘]_lﬂ']’mLLﬁlﬂﬁi’ld‘ll'a\iﬁ’]L'ﬂaIEIQMﬂ’]WLuﬁmﬁuﬁ‘ﬁ’]’ﬁmﬂaﬁ least significant
difference (LSD) fafumnudesiu 95 wesifud

NA

n13liAanFausae RF ﬁ@mugﬁ 55 uaz 60 A4ANLIAITA WAATUTI19HAN9EN ATHiAYINIEN LATAIN
wisusalnedfissang lduansinameadAnunisauuissnaaniou (naruax 1) uazauuissaganieusoniunissusan
Waadu (@ancuax 2) Tnadiaonusanindu 94.31, 94.61, 95.92 uay 96.50 wlafiius arua1AU ArtadNsenwiniy
23.78,23.57, 24.25 LAY 24.48 AMNAIAL LATNANNLTIULIVINGY 89.25, 89.78, 91.22 WAz 90.72 iafidus
ANNAAL (Table 1)

Tuiwdwﬂmﬁuﬁ*ﬂmmﬁmﬁuﬁﬁﬂfmﬂﬁﬂmﬂmmm%uﬁ@ﬂ (10.90 - 12.11 wlefifus) uardadnusanag]
udag 93.95 - 96.90 tasidus mumﬁm@nummeumzﬁmiumammnmwaum 4 \9inriu 29.25 waziAaainiu
20.13 ‘Lum@uw 8 mummLmLLNTmﬂfaﬁmfa’mmmmwummu 92.70 - 95.15 Lafidus Tuszndnanianuinm
Aewd 2 ARt 8 (Table 1)
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Table 1 Moisture content, germination, germination index and vigor of rice seed during storage

Factor Moisture content (%) Germination (%)  Germination index Vigor (%)
Treatment (A)
Control 1 11.64 b 95.92 a 24.25 a 91.22 a
Control 2 11.98 a 96.50 a 24.48 a 90.72 a
RF 55 °C 1142 ¢ 94.31 a 23.78 a 89.25a
RF 60 °C 11.18d 94.61 a 23.57 a 89.78 a
RF 65 °C 11.08 d 83.67 b 20.00 b 80.81 b
F-test o " . o
LSD.os 0.22 4.28 1.28 2.36
Storage period (B)
0 month 1113 cd 75.15 ¢ 16.51g 76.65 ¢
1 month 10.90 d 94.90 ab 24.99 c 62.75d
2 month 1119 ¢ 95.00 ab 2517 ¢ 94.40 ab
3 month 11.55Db 95.30 ab 26.99 b 93.40 ab
4 month 12.05 a 93.95b 29.25a 92.70 b
5 month 11.98 a 94.15b 21.81¢e 93.25 ab
6 month 12.11a 96.90 a 21.26 e 95.15a
7 month 11.06 cd 96.60 a 22.83d 93.50 ab
8 month 11.19¢ 95.05 ab 20.13 f 93.40 ab
F-test o o o o
LSD.os 0.27 2.29 0.78 2.37
AXB * * * o
C.V.(%) 3.71 3.93 5.34 4.29

Means with different letters within a column indicate a significant difference according to least significant difference (LSD) test

ns = not significant; * significantly different at 0.05 probability level; ** significantly different at 0.01 probability level.

3a50lua
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qrungiiuazazazinanindu waznsliranaieudon RF gyl 80 asrntaiFua Wuszaziaan 5wt duavnls
ANNTINTBINAANUTIN19ABNNER 105 anas WAL 12 wWefidus (e, 2550)
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mmumiﬂ?uﬂimmwmewuﬁ‘Tmﬂ@mmemm@u azinlsfrzaznannieinaaanas fedunaiuinmluiend 1
wRnuEnAsdaausenuazdTiina e fiay uapalifiiudundniugineeenainnisings ednslsfimunaia
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The Possibility of Pesticide Residue Detection in Pulp and Peel of Tangerine Fruit cv. Sai Num Phung
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Abstract

Pesticide residues are one of the major problems in the food supply system within the producing
countries. Tangerine fruit cv. Sai Num Phung was highly found the maximum residue limits (MRL) exceed to Thai
FDA No. 387 (B.E. 2560) pesticides residue in foods. Tangerine fruit cv. Sai Num Phung farm practice of pre-
harvest interval (PHI) of 7-15 days was managed. The result of pesticides residue by GT-test kit of 355 tangerine
fruit samples from the farm during August 2019 to July 2020 referred 56.6% (199 samples) was unsafely products.
For further elucidation, 10 samples of the unsafe result from GT-test kit were separated into pulp and peel of
tangerine fruit. The samples were extracted with QUEChERS, and the extracts were analyzed with GC/ MS
comparing to 116 standard pesticides. Pesticide residue on fruit pulp was not found to exceed the Thai standard
but the residue on the fruit peel was founded. They found pyridaben 8 samples (0.70, 0.76, 0.05, 0.04, 0.03, 0.09,
0.04 and 0.05 mg/kg) ethion 5 samples (19.40, 20.67, 4.63, 3.71 and 11.35 mg/kg), cypermethrin 4 samples (0.40,
1.45, 2.08 and 1.99 mg/kg), tebuconazole 4 samples (1.76, 1.21, 0.17 and 1.27 mg/kg) with the MRL limit at 0.01,
2.00, 0.3 and 0.01 mg/kg, respectively. These referred that the pesticide residues accumulated on tangerine fruit
cv. Sai Num Phung peel than the pulp part.
Keywords: tangerine fruit, pesticide residue, food safety
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mﬂﬂqQNﬂrﬁ\@ @NU?Lquﬂ@ﬂﬂiﬂNqﬂﬂQqU?LquuﬂmﬂqN@@N@qﬂuqEN

mmmuu: @N@’WEI‘LL’]N\? ANINHANAN BTl aansie

" AR lsATiT ALZINERT AUWILAE NNANENALINEAIAIART INSNIATUNIUAN 3. 4ATLIFH 73140

! Department of Plant Pathology, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen Campus, Nakhon Pathom 73140
? guduianssumalulagudiniafivifes nsgnsanisgandnmn Ingnaans 3dauazuinngsu nnu. 10400

? postharvest Technology Innovation Center, Ministry of Higher Education, Science, Research and Innovation, Bangkok 10400.

%4319 gennulAlag AR (NU1T) 1468 DUURAILINIT WUMNRRUINIT LIARIUUAS NNN. 10250

*Siam Makro Public Company Limited 1468 Phatthanakan Rd, Suan Luang, Bangkok 10250



'

2. EAAnFinemT % 52 @1l 2 (Aw) 2564 paiuli/ly 25

AN

fusniuna iR lFFupuianlunnsisinaeslssaaulneviall lunisudndainnudmgdndnuansaiing
sunauNTNAR wu tspsnuintausi@liAnannidasm Phytophthora parasitica, wiat/, launs, wusugewludu fud
(BlWo39tu uavAnLE, 2542; Tnus uazanlnassns, 2546) ansaiilesiunndndngivagninunldiduniaaenlunig
prupuuarilasiuindadpginieliiinandneandfeinainniuninuieanisesduiing flaqiuansfizandndlu
NAHARANEATHNITATLANIALNTINIIAN1TMET HIUNNeLTENIANTENIINANT TG a7 387 WA, 2560 (T84
ansfilansinandng e ldilunmsiauauUiunmasiandeiidudleulunanamnens Tnadogwansis
pndnslududnunandnildsuanuaulaanduilng §anmne nay uazesdnsdastianann Taalull 2563
\saTneReuiaasiAlindnAngii WeamirdusnetiBeandanom 16 fating Andy 81% wugnsfei
smsgufinguanatiuue fadudsinnsineauduld i luneossivanfaluifenazildensesuaduans
thiaitetae s lnaR AR lunsusnadunanlu sz ne L

ansaluazisnig
1 MANUAIRLEHANAR LAZATIAANTARANATNAAE GT test-kit
Uszanuanuneasnsiufinsnandalugnerdne dmindedlul finnsduifusetnanaduifinig fuszey
meldanneiiindadngianaunaiuieaduszas 7-15 Su ludandeuRawau 2562 - nsngna 2563 Thuaduriona
FATeansNEANAIAIEgA GT-test kit (H19a7AN19AN, Tne) A1u3BN19999gHER In1sulanauaziuiinnaniu
Auusiesduan wnfetnaduiidnansinasiegunneibideeaiodieldlunmasasely

2 NFIATIZURITNHANANIAIEIE QUECHhERS

fhagenaduiifuaniinesiansfisandadaege GT-test kit agluinnflidaene utndruzesitouaz
wWaenvesnadueanainiu vinnisainansiieanAnelaetszendldisatnuuy QUEChERS fagl EN 15662 method
(Anastassiades et al., 2003) éjfmﬂgmﬁm QUECHERS extract pouch, EN Method (Agilent Technology, USA) ﬁﬂﬁmgd
nilaugae dispersive 15 mL, High Pigment (Agilent Technology, USA) tinaiaaiasdauuulilszie lduunason N,-
evaporator WAZAZANUNALAYE acetone:ethyl acetate:cyclohexane (2:1:1) LaA AL BN AN IR EAEee Gas
chromatography mass spectrometry 'a;'u Agilent 7000D Triple Quadrupole Mass Spectrometer (Agilent Technology,
USA) ifseuieuiuansianmnsgIuaIuau 116 1iin TuiniBunnansfisandrafing Swiedulaaniusenianiy
LﬁlﬂﬁﬂiﬂLlﬁfsmLﬁﬂuﬁuﬂ?mmmaﬁwmﬁwqq@m (Maximum Residue Limit; MRL) AMNUsENIANTENTINANEITUET
187 387 W.A. 2560 (301 awnshilansiiuandng (377NN, 2560)

HA
anmsAnsiasiEanAeiangn GT-test kit 1asnanAnduiiiussaznisidanniaiiindadngiaieunis
fuiienfiszes 7-15 fu lugaafeudennag 2562 - NINIAN 2563 AU 355 Feeie Nan13IAITinLd1inanis
AnnzidaglunouaflinuasinmnAng 12 faeting W‘uma?ﬁi:rmﬂﬁﬁq@@ﬂm:ﬁuﬁﬂ@mﬁﬂ 144 F788N9 LATWUANTAL
mnﬁwmﬂm:ﬁuﬁiﬂﬂmmﬁﬁ 199 Faaeing Antlu 3.38, 40.56 UAY 56.06% ANNATGL
aNnsTAEaIiEANAFaELATEY GC/MS WisuWeLALATRENIRTINAIUIY 116 Tin Tudiuaes
Weuazildentewwaduiiiuaiinmziag GT-test kitwumiﬂwmnﬁwmﬂmzﬁuﬁiﬂﬂ@@mﬂ“ﬂ AU 10 Aaena
zdfmm'a\‘u,ﬁm%ﬂsiwumaﬂwmﬁﬁqluwnﬁqm’wﬁﬁﬁmﬁLmﬁxﬁ Antlu 100% dauiaandunuasizanAnglunn
AangngAnLily 100% Lﬁ@Lﬂ?‘ﬂuLﬁﬂuﬂmmﬁmm:ﬁﬁuﬂ?mmmaﬁwmﬁwzﬁwgm (MRL) AnNdsen1rngznsng
A8170U4 |27 387 W.A. 2560 384 aWnsiRaNTREANAS nudAendunyans cypermethrin §1149% 4 Faating
(0.40, 1.45, 2.08 WAz 1.99 mg/kg) diazinon A11AU 1 A28 (0.02) ethion AU 5 AAaENS (19.40, 20.67, 4.63,
3.71 uag 11.35 mg/kg) fipronil A114914 1 fiaagi1g (0.01) prothiofos A1191 3 Aaaeing (0.11, 0.06 WA 0.87) pyridaben
47191 8 faatng (0.70, 0.76, 0.05, 0.04, 0.03, 0.09, 0.04 A% 0.05 mg/kg) tebuconazole 4113U 4 Faatng (1.76,
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1.21,0.17 Wa¥ 1.27 mg/kg) WAY tetradifon A11491 2 Aaeng (0.01 LAy 0.02) ANNURARMUA 0.3, 0.01, 2.00,
0.005, 0.01, 0.01, 0.01 uay 0.01 mg/kg ANAAL (Table 1)

Table 1  Analytical report of pesticide residues in peel of tangerine fruit

Pesticide
Sa1 Sa2 Sa3 Sa4 Sab5 Sab Sa7 Sa8 Sa9 Sa10
(MRL in Citrus)
Bifenthrin
ND ND ND ND ND 0.02 ND ND ND ND
(0.05 mg/kg)
Cyfluthrin
ND ND ND ND ND ND 0.09 0.08 ND 0.09
(0.3 mg/kg)
Cypermethrin
0.03 0.03 0.16 0.12 0.40 0.02 1.45 2.08 0.04 1.99
(0.3 mg/kg)
Diazinon
ND ND ND ND ND 0.02 ND ND ND ND
(0.01 mg/kg)
Ethion
19.40 20.67 4.63 3.71 11.35 0.20 ND ND 1.30 ND
(2 mg/kg)
Fipronil
ND ND ND ND ND ND ND ND ND 0.01
(0.005 mg/kg)
Lambda-
cyhalothrin ND ND ND ND 0.09 0.03 0.07 0.07 ND 0.1
(0.2 mg/kg)
Malathion
ND ND ND ND ND ND 1.42 3.27 0.58 1.96
(7 mg/kg)
Metalaxyl
ND ND 0.30 0.24 1.79 ND 0.03 0.03 ND 0.03
(5 mg/kg)
Paclobutrazol
0.03 0.02 ND ND ND ND ND ND ND ND
(0.01 mg/kg)
Prothiofos
ND ND 0.1 0.06 ND ND ND ND 0.87 ND
(0.01 mg/kg)
Pyridaben
0.70 0.76 ND ND 0.05 0.04 0.03 0.09 0.04 0.05
(0.01 mg/kg)
Tebuconazole
ND ND ND ND ND ND 1.76 1.21 0.17 1.27
(0.01 mg/kg)
Tetradifon
ND ND ND ND ND ND 0.01 0.02 ND ND

(0.01 mg/kg)

LOD = 0.01 mg/kg, ND : not detected

3150

nspauANANLaeaianea s lukaanIeNanEas feuridaiagusinalinisieAuldunnsnigsinge mn
AnNIBIuMaINsTar AW iy nsnszansdudnllaadmitagunainan viieranatia adunaie
a mﬁ‘lﬁﬂmzﬁ'ﬁ'mwﬂ@ﬂmﬁﬂmqmmquﬂ@:mﬂiﬁ Tugniziniesmier e sie e gy Fedlan
(super market) fiaein1sAILANAAR AN TTHANAR Faulaanan LAZEIILTINNANARFIRMNE z’%quﬁﬁﬁﬂuqﬂmm
Tumﬁmmmmm'ﬁmmqm?mwmﬁ@m?wummﬂé"}ﬂummamﬁ'Lﬁumﬂ?mmmiﬁﬁmﬁﬁmmm (MRL) pudgznne
NILNTNANDITUGY \aafl 387 W.A. 2560 z’mL'ﬂum@mmumuwm@mmummwuiuﬂmmnmﬂmm (iAzRtneLFian
AuaraainIdndmngive, 2564) nsmsaanLanTanAsludnudaziuli daanauansnefuiesainanmnisdanig
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Angia uavdeuandanlunisu@n Julianto (2019) lawudinisuanduluiunnuaisand1saia profenofos Mlaiifiuen
wmsguininualy lusnsiseauaniaTednemeuiaa sl SnARINT (2564) ATIANLANTNHANAINTIGIDY
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a . o 4 ey a .« ey A e o o
29304 lanansindnunasiilaenaesgnund adusinaaiunsoiinn lieanlanianistuitlewld dwhnaadu 4
s uazAY (2564) Tnudraninnisannisulaslagianiznisfussaznisaaniuainilunan 28 4u ddouannis
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ag
dl o o ] a 3 ] = v a 9 k%3

neRINsLlszasmindananandugnainnmuninazinisnsmaasuaisaninalunanandy Tnaldgansasau
Nanunsonmagauareaini lunadunuazafumidunusiduiunisdaduneiuinaanadun Inanisldezazinan
Uaanans 7 -15 du i iguanilemafiunananduianainis 56% Milunadulitaande uazainnisquasasey
wenilaenuazitielaeld GC/MS Wrsuiiauiuansindndngie 116 9in nan1amsalinuanindndnginannAned
Wedu uadruiuidaendunuansniilantannAannnlaun pyridaben, ethion, cypermethrin sa9aaun Lo wn
tebuconazole, prothiofos &1115U diazinon, fipronil WaE tetradifon nuldtian

ANUBUAT
1e38UANRIIRNNIATTINENdulsANT NARTNTIANT ATULINEAT AMURILAW HIINENAENHATANART
dwsumnigeeani wazguUnnilunisinaeey LLax@uﬁuiﬁmﬁumﬂiu‘imﬁﬁﬁmmﬁuLﬁ'm NITNINNIIYANANEN
NEANART ITUUATUIANITH NTUNNNUIUAT

L ANA19B19DY

witetheReufaannaiidndngie. 2564, Whnufauansieandeludnualy ddn waskdaluszme drudlaiuiif. feaulal,
meﬂﬁlm: https://www.thaipan.org/data/2333. (28 A 2564).
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NUINLNAEUNBRIANARNT m\‘m 59 "Ju‘Vl 10-12 ;Jmﬂm 2564, NNINEFLUNEAIAVART, NTIANWEL. TN 354-361.
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Effect of Harvesting Index on Physico-chemical Qualities of Date Palm cv. Barhi
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Pavalee Chompoorat'*®, Pimnaphat Chaowuttiphat', Wutthikorn Onta', Sukanda Saeheng', Kal Kalayanamitra"*and

Prawphan Jomngam'?®
Abstract

Effect of harvesting index on physico-chemical qualities of date palm cv. Barhi was investigated. Fruit
samples were weekly harvested during 17-27 weeks after pollination. Fruit size and, weight, as well as the
changes of appearance, total soluble solids, and level of astringency were measured. The results revealed that
physico-chemical qualities of date palm were significantly different during 17-27 weeks after pollination. The
samples could be grouped into 3 harvesting ranges; namely, 1) 17-20 weeks after pollination 2) 21-24 weeks after
pollination and 3) 25-27 weeks after pollination. Herein, date palm harvested at 25-27 weeks after pollination had
higher total soluble solids (28.66-34.25% ) than the fruit harvested at 17-20 weeks after pollination (5.30-7.90% ).
The fruit harvested at 17-20 weeks after pollination; however, had higher level of astringency than those harvested
at 25-27 weeks after pollination. Nonetheless, harvesting at 17-27 weeks after pollination had no significant effects
on size and weight of date palms (0>0.05).

Keywords: harvesting index, after pollination, date palm
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BUNUANAUGLNE
ansaluazisnig
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Lﬁmﬁlmmﬁumﬁmmﬁ”ﬂmﬁlﬂummﬁwm 11 fai TneBusauAdilnniii 17 Seddawi 27 ndanas
Nas Lﬁ'aﬂmﬁme:ﬁf&”ﬂwmzmqmmmwLL@:@mmwmqmﬁ‘Lunﬂﬁﬂmﬁ%qm%uwmﬁuﬁgmﬁu Reafisveznnsugs
inasi indiAesii arnutlaslgneesnensng o snuaududnlua s1nadunss dmdadaslua laevinnsinszd
AU NNILNINIDIBUNNANNAGR druFunsias L ingasnadunuan Inanisdnauna (ndnauazena) uazd
ﬁw'ﬁﬂm@ neut A sianeaientaal &T\ﬁﬁ 1) M3 ATIUUIEAUANNENA Aaanisuanmesnaanlsduasdaunm
mailasuulasdinnnaresus wdatssiiudasaeauas iz uuunutasisualis o = lifaaude, 1 =
AMNENA 1-25%, 2 =HANNHNA 26-50%, 3 =HANEA 51-75% Las 4 =HANNHA 76-100% way 2) TaLFun
mQQLL%\if”}’\mumﬁ@ maﬁﬂﬁ total soluble solids; TSS) ﬁfmmém Digital Hand-held Pocket Refractometer (model
PAL-1, Atago Co., Tokyo, Japan) mnuum*’uﬂmmaLmﬁmmwLLﬂaﬂmummnmm LU LA NLANFGT 8
mm@ﬂmﬂf;ﬁ Duncan’s new multiple range test (DMRT) mmummm@uu 95%

HALAZAANTUNITNARDY
mmnﬂ?{ﬂuuﬂ@wmmLL@z{iwﬁnmmm%uwmﬁ”ﬂw,wimmﬂmilﬁuL'ﬁ'm NUINNTAHNA BRI
20 fAAWAT ATNENRRLINTL 25 RaRwAT waztminaAewiniL 8 nin (Table 1) A Lﬁuiﬁ'j’nﬂ?ﬂlﬂuuﬂ@dﬂ’ﬁ
winyiuTnueaasdunndnnaanliianuuansgetinalta Aty (p>0.05) faludaurespanundng enauazinuiin
Lmanmmmmmwnmﬂmw 17 audta 27 side luazaznafufeaf 1-11 wanslfifiuinludaedlens 17 aufls 27
NAIHANNEST m\mLﬂumwmityLmu‘ﬂmw@ummwmmmmmmm@ﬂl,mm'avl,ﬂ A lnsuasuulamianiann
Taiumnsineiuaeneliiladn Aty

Table 1 Width, length and weight of date palm cv. Barhi recorded weekly from 17 to 27 weeks after pollination.

Maturity stage (weeks after pollination)
Parameters

17 18 19 20 21 22 23 24 25 26 27

Width (mm) 2217 22.9° 2247 22.0° 223" 225° 226° 2253° 2257° 2265 2272°
Length (mm) 26.2°° 258%° 265 26.0* 258" 26.7° 27.25° 27.34° 26.91° 2522° 26.44%
Weight (g) 8.4%° 7.9™ 77 83" 81™ 85  7.92°° 847 843 778  7.92%°

Different letters in the same column denote significant differences at p<0.05.
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z%wu%umﬂﬂ?i'ﬂuuﬂmﬂ?mmmmLL%;TWMmﬁ'@:mﬂﬁﬂé’u@:mwr:Jwmmm%umﬁmmmlmwimmqmi
Lﬁmﬁ'mﬁu mmmLmqmjuﬁfmﬂwiﬁ%\mm 3 14 Aa 1) ﬁQQﬂﬁf;qlﬂﬁiLﬁllLﬁIﬂQﬁ 1-4 (zﬁ“ﬂmﬁﬁ 17-20 VRINANLINAT) 2)
ﬁqqmﬂmﬂﬁmﬁmﬁ 5-8 (zﬁ”ﬂmﬁﬁ 21-24 VAINANNET) LA 3) ﬁQQQﬁﬂnﬁiLﬁuLﬁmﬁ 9-11 (z'ﬁ”ﬂmﬁﬁ 25-27 NAIHAN
inas) TneBannuesudafiazanarinlé ﬁuﬁuﬁmgmilﬁmﬁmﬁ 1-4 FJFu0uinfiu 5.30-7.90% LL@ZL'WIN%H@:@EI"]
aealtEdAny Tmmuﬁu%umﬂ;ﬁLwimqmatﬁuLﬁ'mﬁ' 9-11 Tutasdlaifl 2527 ndsuamings Fefliunnecuds
Tazaneinl@iniy 28.66-34.25% (Figure 1) AT esuiaianafiazanenin (TSS) 1y mmwmﬁqm
annsztaunsela RnnslasuuaseutllUifhisinaa (Abd Elwahab et al., 2019) annsdananisulaeud
m@qmmummuwmﬁLﬂ@ﬂﬂmmmLﬂ@ﬂumﬂmL°nmLﬂumm@m’lumamimumafm 5 (f1lpn9ii 21 ndsugunas) (1
wanadnya) sanndesiiFunesuidiazaeindlaefiBunniifiniu nfeudussdunanudnfianag (Figure 2)
Feygenberg et al. (2010) Vmemiﬂi:mmmyzgﬂmemNﬂfauwmuwuqma‘lﬁmﬂmmmmmﬂﬂ@ﬂuuﬂmmmaﬁmm
NNINAGLATAY WudﬁmﬂﬂﬁﬂuuﬂmﬁmﬁmﬁLﬁ'u%uﬁmmﬁuﬁuﬁﬁuﬂ?mmmm%mL@ﬁauﬁ'mmmm%umﬁuﬁuﬁ
und FensudmefiauluBnnuiigugaiunuidenaddindesuaziiunn TSS f winfu 17 % aan Figure 2 Tudau
m@amﬂﬂﬁ'ﬂuuﬂmmmmmm%uwmﬁuN@m‘l,ul,wiavmﬂmﬂﬁuﬁm aziiulidrazuuupun luusazangnig
FURENAAAIRILA 3 ATLLY WAS 1 ATLUY LN@@’]EIﬂ’ﬁ‘Lﬂ‘LILﬂEI'W] 9-11 (lugnedilanvid 25-27 wdananINas) 14
Lummmwvmmzﬁﬂmemmmumm@wL‘wmummﬂm'ami@mmmmmﬂﬂﬂmmumu (Procyanidins) W@ INANUNY
D1 i linnssnsaneiAndiavesanstlsloendRuruTlsauliinanaanas 3edenaseanisfsam A aduaany
NAamnad (Hammouda et al,. 2013)
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Figure 1 Total soluble solids of date palm cv. Barhi measured weekly from 17 to 27 weeks after pollination.

Means with different letters are significantly different at p<0.05.
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Figure 2 Astringency ratings of date palm cv. Barhi conducted weekly from 17 to 27 weeks after pollination.

Means with different letters are significantly different at p<0.05.
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m‘a‘L‘iJaiiluLLﬂman'l‘wLLazmi'ﬁ'lﬁmmmuzﬂ’mﬁ”maﬂﬁﬁmﬁaur;f':ﬂ Chitosan-based Multicoating
FLUINNNIFINNNUNE
Changes in Quality and Bioactive Compounds of ‘Nam Dok Mai’ Mango Coated with Chitosan-based
Multicoating During Retailing
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Nanthawan Hadthamard'?, Piyasak Chaumpluk®, Mantana Buanong'*, Panida Boonyaritthongchai'* and Chalermchai Wongs-Aree'

Abstract

Rapid physiological changes during retailing of ‘Nam Dok Mai’ mango ( Mangifera indica L.) lead to
deterioration and nutrition value loss. In postharvest fruit management, chitosan was used widely to be coating
materials integrated with other solutions for maintaining the quality of many fruits. This research investigated the
suitability of the molecular weight and concentration of chitosan, bound with a layer of 0.5% (w/v) polystyrene
sulfonate (PSS) coated on mango fruit a multilayer coating. Chitosan solutions (CTS) were prepared from the high
molecular weight (500-700 kDa; H-CTS) and medium molecular weight (310-375 kDa; M-CTS) at 2 concentrations
of 0.5% and 1% (w/v). Mature green ‘Nam Dok Mai’ mangoes were coated layer by layer as CTS/PSS/CTS and
then incubated at 2500, 65-70% RH. The results showed that the concentrations of chitosan affected mango
quality more than the molecular weight. Mango coated with 0.5% M-CTS/0 .5 % PSS/0.5% M-CTS effectively
maintained the fruit quality, especially weight loss, and firmness loss. Increasing total soluble solids, peel and pulp
color changes, disease incidence, and reducing antioxidant compounds (phenolic content, flavonoids content,
and DPPH activity) were significantly high in uncoated fruits.

Keywords: mango, chitosan, multicoating
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= > = N o 1 o = L P @
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fUUNH 25 aaAgalied ANTUANTUE aEar 65-70 Nantsadauanslivind ANl nduredlalaauinasie
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aeafivadAyneais
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AN

uzasinenlifdunaliuiinagniigaudanansinueyyadaszér Ay naraaiia anmadadunalifai
yargelilszwmalng (AFuns, 2558) mi‘LﬂgEIuLLﬂmV]’]\mdﬁ‘ﬁVlil’1?3‘1)1'3"1\1ﬂ’1i2§ﬂ1u°ﬁ“3\1ﬂ’]i')’]x‘i“ﬁﬁiﬂlh?_l i lilgniaide
Ao Tnglamizniniinlsauenunsalua deildnmuziuaadauazeiaquussietuinliuzsinande dauald
mmqﬁmqmmﬁﬁﬂm%u (Mattoo & Modi, 1969) VLmIWmmﬂu@gﬁuﬁ’mmiﬂﬁuﬁﬁﬂﬂ%mﬁ@uﬁqﬁmmxmiﬁ
desmniduansiiaunsnizinaliednslaenis anmnsnaugumsunsinuesinuazatnAldn uazilnmanmgw
qawidldvaneeia daqiuininilalnauitdszquanduiuassnesiafidlszqa iedsulzgnaata W
(Armon-Rips & Poverenov, 2018) %Mfms*ﬂwmmmwmmmmq (Djioua et al., 2010) wazlNAaY (Poverenov et al.,
2014) 1§ luanuidra93 Hadthamard et al. (2019) lasazatsinaalszudawiunduaislszqan Wadasilaln
guuandszauasinnuldagay etdlsfimn dezdninmasansidlalnguduegiuiminluanauazaanudd
Amunzaufusuaudundey (Singburaudom & Piasai, 2011; Jongsri et al., 2016) IAseiRadeennsAnmnig
Lﬂﬁ'wuﬂ@mmmwLmzmm?ﬂﬁmiuu:ﬂqqﬁﬂmﬂniﬁ?wdwmmwfiﬁmm WAIRNIARBURINEHAIE chitosan-
based multicoating ﬁﬁﬁmﬁn‘lﬁm@qmLmzmmﬁuiuumnﬁmﬁu

ainsaluazisnisg

1. NSLATANIAYALIIE

laTag11 (chitosan; CTS; Sigma-aldrich) ﬁﬁﬁﬁﬂTNL@Q@Qd (H-CTS: 500-700 kDa) wari1unand (M-
CTS:310-375 kDa) gnazaialuansavasazdanaansidudis 0.5% el Fusazrinminiy anafAudNdu 0.5% uay
1% (Inauaasieisuins) antauliudiaudunsalild 3 doulnaalamiudaliun (polystyrene sulfonate, PSS:
Sigma-aldrich) avaneluinngulilgannududi 0.5% (Ineunasatsunms) wazdsuldiaraanudunse 7

uzsihaimenlifiued 4 21915TH104 95-110 FUNAIAANUIY ANANTALszauATIUS gninunAndenian:
nadtlsiilsn funmuaztnmTnasanetlszanal 350-400 N3N esinanTnAtazeanndaeinsz uluansazane
Tmmwiaiﬂmm%wmmmmu 200 ppm WU 3 W71 LAz m’lmm\a mnuumiﬂ@ﬂumimmummmmﬂn aduldun
CTS/PSS/CTS LLM@”‘HN@N@N@‘“ 20 U9 mumﬂmamﬂumnmu WAY m\ﬂ:wLLmﬂ@uwlumwm@@muaMﬂ PN
wunIaseduLLguany ol Andu 5 gan1maaes az 10 g1 &un 1aldidauia (control) 4m 0.5% H-CTS
coatlng 10 0.5% M- CTS coating 1M 1% H-CTS coatmg azgn 1% M-CTS coating mumymmiﬂ‘lmmmmm Ziny
5917 2543°C PN AUTNE 65-70% @univmmmﬂmm control tNalsAATL 100% fammﬂmmummmﬂm
2. ANMNATRIN1ITIARDLRINEU9AE chitosan-based multicoating

=

AUNTNWANUARTANITNARDINITAIIAINNUATANIAATYNNT 2 T4 THun nsgayBeninwiingn Ao

o
F

widile U3unasaaandanazatasinle (TSS) Usnnaunsailmmmls nsilasunilasdilasnuaziiie 5aaasueanisiin
Tspllanunzainanfqndnneslsaneuunsalualunindi 0.5 1u. Ysunaeniues uavasfuayyadasendAnylu
Nzl lfun Bunnuiluda BunmanTousasd wasfanssunissinuayyasasylugilaes DPPH

)

leuRauiiauiy control lufugaving nudnnnsindeunaneduiliFlalnsuaauidiudu 1% arunsaszas
nalaeuutlastinuiinan (Figure 1a) LAZAIALLLLE (Figure 1b) 1#@ Tmadinnaiialsalune 10% T5uR 8 784
s (Figure 1c) Baufidnnisindeumanaduil ¥l lnauaaudud 0.5% fussansnwlunisaanisgoyde
vvinuaznizasraLuLiiieresatasndins ¥ lalngni 1% uwinnsld 0.5% MCTS/PSS lnunisasasianiuea
TuiBanzaing winzaaeTAdeLEaE 0.5% H-CTS, 1% H-CTS uas 1% M-CTS wulenNLealiu 6 Bandntis lunns
Wl alnaunanududi 1% fauiadnfresdsandan Ae Frealdenuasiediauflud@anaannisfuine
(Figure 1, Table 1)
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Figure 1 Changes in weight loss (a), fruit firmness (b), and disease incidence (c) of mangoes multicoated and
stored at 25+3°C for 8 days. Vertical bars indicate +SD (n=10).

Table 1 Effect of chitosan and polystylene sulfonate multicoating on characteristics of mangoes on day 6.

Treatments TSS (°Brix) TA (%) Hue angle of peel Hue angle of pulp
Day 0 9.78+0.68 2.88+0.37 108.03+2.49 105.13+1.44
Day 6 control 17.20+0.59° 0.99+0.07° 89.49+1.36° 95.50+1.33"
0.5% H-CTS coating 15.48+0.42° 1.76+0.03" 98.73+1.7° 98.64+1.59"
0.5% M-CTS coating 16.63+0.35%° 1.51+0.05> 93.12+2.8" 97.06+2.48"
1% H-CTS coating 10.62+0.89° 2.48+0.06° 102.56+1.48° 103.47+1.72°
1% M-CTS coating 10.57+1.40° 2.25+0.04° 103.79+2.60° 102.52+2.16°
Treatments Phenolic content  Flavonoid content  Antioxidant activity Ethanol content
(ug GA/g FW)  (mg QE/100 g FW) (mg/100 FW) (mg/g FW)
Day 0 616.48+2.37 30.24+2.37 89.12+1.46 0
Day 6 control 524.57+3.85° 24.93+2.48° 78.52+1.36" 0
0.5% H-CTS coating 573.62+3.71° 26.25+2.91° 83.58+2.24° 0.01+9.86
0.5% M-CTS coating 546.83+4.08° 26.77+1.35° 82.10+3.09° 0
’ 1% H-CTS coating 592.46+3.40° 28.39+1.86° 82.56+2.33° 0.05+12.35
1% M-CTS coating 588.92+2.78° 28.48+2.00° 82.97+2.68° 0.03+13.47

Means with the same letters within a column are not significantly different (o = 0.5).
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1#AnIAae (Jongsri et al., 2016) mmmmu fnsnsmnelauay LNLmummmm pasuzalngasgnin idnas nsld
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Aelumagasiaauiu (Baldwin et al., 1999) mummmmLﬁﬂmmmmmm@@ﬂwmm aRAANNNITAANEIFITD
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asaeLEn denalneasssianisinsniinanuazansuiiiletezaiag (Prasad ef al., 2016) uayANITINZEalL
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gapaaURanalsaLauImIaluaianag Lﬂummmmﬂ@mz@uﬂmumiﬁmL‘%@iwmimImmu (Singburaudom & Piasai,
2011; Shiekh et al., 2013) Fotudlafuaududureclalngu ftasanninialsaldaneay atnelsfanu nawy
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NARLENNLEA @uﬂu@quwmmm
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Morphology and Physico-chemical Characters of Musa ABBB Group ‘Kluai Tiparod’

anAn lanse’ Waila Tansqu’ uazgae1am tawn'

Somkit Jaitrong’, Pichayanin Khootlun' and Suchawadee Buapok'

Abstract

Morphological characters of pseudostem, leaves and inflorescence of ‘Kluai Tiparod' [Musa ABBB group
‘Kluai Tiparod’] was investigated. The fruit at physiological mature stage was assessed based on the standard
maturity for banana according to fullness of fingers (no angularity more than 90% ) with number of days from
inflorescence removal. Then the fruit were harvested. The fruit were allowed to ripe at room temperature (30+2°C,
65+2%) . Banana fruit at physiological mature and fully ripe stages (the peel color change to yellow) were
determined of the physic-chemical qualities (bunch weight, hand weight, fruit width, fruit length, peel color, pulp
color, firmness, total soluble solids and titratable acidity) . The results showed that the pseudostem height
318.50+69.78 g, leaf length 179.56+35.27, leaf width 56.38+9.38 cm, inflorescence weight 624.57+30.91 g .
Inflorescence shape was lanceolate with acute apex, heavy waxy, bract roll back .The outside bract color was
reddish-purple, and inside bract red, male flowers pink color with yellow stigma. ‘Tiparod’ banana took 126 days
from inflorescence removal to reach physiological maturity. ‘Tiparod’" banana was 10.40+1.27 kg per bunch,
4.43+0.79 hands per bunch. The hand weight was 2.60+.031 kg and had 11.79+1.18 fruits per hands and weight
271.77+6.819 g per fruit. Fruit width was 5.22+0.30 cm, fruit length was 16.30+0.30 cm and peel thickness
5.17+0.36 mm. After stored at room temperature, it took 4.05+0.50 days for fruit to fully ripe. Fruit firmness at
physiological mature was 48.70+2.84 N, then decreased 7.17+£1.24 N at the fully ripe stage. Total soluble solids
and titratable acidity at fully ripe stage were 28.42+1.4 % and 0.21£0.01%, respectively.
Keywords: ‘Kluai Tiparod’, morphology, ABBB group
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e Bunneeuiaieonuniiazanainlg LaziBununafinmenld) nudn avduifanaeandaafings HA2Ng9
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" azmalulagnnainems Muﬁwmﬁﬂymﬁ meanaszuia dszuia 27160
! Faculty of Agricultural Technology, Burapha University, Sakaeo campus, Sakaeo 27160



'

2. EAAnFinemT % 52 @1l 2 (Aw) 2564 AWMENIY 37

N

AN

néaeildsinelutlaqiu Sdeineaanian Musa accuminata Wugnuanszudinandaataluu diploid 2
T7im A M. accuminata Colla was M. balbisiana Colla %Mﬂuﬂéjwmuu A LAY B ANNANAL (Venkatachalam et al.,
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Funaefitinundnm Lﬂunz’ifmﬁlﬂ?mLﬁuTmﬁMﬂwnizﬁqmnm@ﬂ (eanua) wivdeyadnuniznieduigiu-
Anen Toud Raesn uasudien lu @uasly dvealy 1ﬂﬁﬂﬂﬂﬂu anwnizaesguly) Anwozd (Uil nsfiau
299n111A waatlnagu @muﬂ@muu@ﬂ fulu @ mm@mwmm) waztiudaganianianin ldun acnugeansulias
TaAaNngng Auealy Tduwuﬂﬂ@ LL@”Q@@mﬂme chroma meter (Chroma meter, CR-400, Konica Minolta,
Japan) i’mqmmmﬂum L*, a*,b* Hue (h ) WA chroma u@nmnumﬂﬂwmﬂwmymmmmmwmmewmwmm
N'Z\m@Qﬂﬂ?vﬂinUiMV}Wdﬂ??QV}ﬂﬂ mu ?ﬂmwmmﬂmﬂ Aneuzdanana mmmﬁummmﬂmmmmﬂ ANHNNINKHA
AanNEnanA Yweinaa tviniaen dviinidle Anuruilden wasdnsdauaeslenseiie
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mﬂmam”ﬂvmmmm\imafmmmmmm:rﬂummmwmmn LL@W'}MLMTW@MWW@Q (26+1 B9AN-
“IalEe uazAATLANS Fatas 75+1) LW@FLMN@ﬂ@'J?;IWGNu’]Lﬂﬁ@;ﬂ%u‘)uﬂﬁi@ﬂ FNANDENINIINATITIAUN NN
AeAIN-AR T d”mmﬁ?l,ﬂgﬂuﬁmml,ﬂﬁ@ﬂﬂﬁw AaeLA3ed chroma meter e UBALTIUAN L*, chroma uag Hue
(h) fpAnnuuiuievesiona WHnseanszuan SARILM Y NN FERa S1UIL 10 HaRedN 1 3 51 datAsed
fruit hardness tester (Force Gauge, FG520K, Daiichi, Japan) Lﬁmmﬂj'ﬂ\iLL%Q%WN@‘?{@?;@W&?W ﬁfml,ﬂ??l@\‘i Digital
Pocket refractometer (PAL-1,ATAGO CO.,LTD., Japan) hazil3unminsailninsald daa 0.1 N NaOH a1u33
NIMIFIUUBY AOAC (AOAC, 2006) uazsnenuiulesiduiresnsnnnan

HA
1. ANHUEN AU IUINEUASANHUSNNNLNINURINRILTANT A

ANHUTN AT IUANENTeIR U BTN Aaeina AnEUEAuNENR e HAMNET 318.50£69.78 TN,
o o aa a 1 [~ o U a a 1 =l ] %’/ v 1 1 o
Anwnuzaeandsluidzeoun iWuiusng eddudidesgeuiladnaguiiunais giusesudulurivassdaelaminiu
darenuriaanadne arnenqukuly 179.56+ 35.27 1u. Arundauniuly 56.38+ 9.38 au. Uagiven Uansunas &
waalnAguun Nudadiau nrulasiuuendsiasuas Auluduns penwagasuysies danamaes uiudnda
624.57+ 30.91 N3N T9danARaRUA1ANI R IAaNNATeIdARTeIa AuaN whuly nulAsuuen nudasulu way
m@m‘wmg (Table 1 and Figure 1)



N

38 NitUSNIN

i 52 @

Ui 2 (iAw) 2564

9. INEAABTNTAT

Table 1 Chroma value of psuedostem, leaf, outside bract, inside bract and male flowers

Part of banana L* a* b* Chroma h®

Psuedostem 52.91+6.09 -4.21+1.13 24.57+2.52 25.20+4.27 98.43+6.46
Leaf 31.98+4.89 -11.18+1.81 16.27+3.27 64.33+79.29 125.63+0.98
Outside bract 45.83+4.44 10.17+2.07 4.06+0.80 11.53£1.03 18.96+1.49
Inside bract 40.27+1.93 31.47+3.03 21.29+2.30 38.29+3.26 34.10+£2.69
Male flower 56.65+£3.93 8.21+0.13 21.56+2.50 23.90+£1.90 63.76£8.93

Note: L*, a*, b*, chroma and h° values with an average data from 3 replications with 10 values in each replications.

i piesidisitim and green petiols

Inflorescence |

R 4 ﬁ =—— Bract

m — Male flowers

" =—Fruit shape
- | straight with

Asymmetric leaf base with
both sides rounded

Figure 1 Characteristics of Tiparod’ banana plant, leaf, inflorescence and fruit
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waxn ibisiunlaenuadudidivaenn (Figure 1) ﬂmwwmumuumﬂm 10.4041.27 NN. 4.43%0.79 %6DLATH
fiain 2.60£0.31 nn.siev3 dua 11.79:1.18 wasiewd vuiin 271. 77+6.19 nFusiaNA AINNTIINA 5.22+0.30 TH.
AIINEIHA 16.30£0.30 Tal. A9TNMULLARN 5.17+0.36 ua. uawiTnilden 165.08+32.23 n¥u vawilniie
118.63+4.99 N§u ndrafinsafifiuiNaaszaztdysainedisinen Aiuinegungiives 14nan 4.05+0.05 4u Tuns
o °» o a = = = o = oA ¥ o a X A o=
Waingszuzgnndantiing Wenagnifenwdouandduadufinties aenndeaiy A1 L* Wisdu isiid h° 8
A18ARIATN 121.10£2.07 lu 90.97£5.00 mwnmLu@mnmamwwummmmm Lﬂ@ﬂmﬂummmmman
(Table 2) mmuumu@mwmmmm 48.70+2.84 faffu anauu 7.17+1.24 Tasufiszargn Vinnnaesudeionand
azanei dintudleszargniiadu e finann 4.76:0.67 1lu 28.42+1.42% Eunaunsafi innsald wasuulasly

sendnsgnianties A1 0.16+0.01 1{W 0.21£0.01%
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Table 2  Peel color at physiological mature and fully ripe stages

Physiological mature stage Fully ripe stage
Part of Banana L* chroma h© L* chroma h”
Peel color 51.28+0.58 24.41+2.07 121.10+2.07 67.46+3.36 48.82+5.33  90.97+5.09
Pulp color 90.05+2.76  18.30+1.79 73.82+3.77  76.05+7.35 26.61+1.74  74.06+2.11

3a50iua

o o a % a % 1o % = ] 1 ] %

Anmroizniednigudneveandoaiinea 1un arsuiienge wdululug uaauialug) (Aorundrens
5.22+0.30 93. 819 16.30+0.30 3.) N1NNFINALUIT (ANNFNNA 3-4 3. 819 11-13 91.) (LUTYANIA, 2558) was
ndagvinan (AIMNNG90a 4.65£0.34 1. 819 15.20:0.31 131) (MY Feuasfinfined, 2651) Faundaangudluy
ABB néatifinsanszaziysaineaisineiddeaduiunatnaquann inlfindudenidudidiessimi duarun
°l'v1m|,u@m@LLuumeummwummmmmmsmwm mmmmmmwmmmLLﬂﬁﬂimﬂu@mam wiidlegnifena
3 Auwiiteanas ansiBinmuaewdiiaranet|dgeu wanddeinenznifedudamioniu ey feai
127U Tan1siANLduies vl naanas lunan1annisulaauulasluniivsasuasduiinifaaiuanignis
wanuulaslaseairsaesisaad (Amnuaysin et al., 2012) Usznauduansweiuaabnliazaaunlaaunieg lugl
o I SN A o X c X Y vy @
Nazarau Nt viniilendaoinau (a3uv, 2541) dounisintuaesFunnresudaianusafazananunls u
anwnuziinluinuldlussndnenisgnaasndos Tnadunauiarnnisiuilenldauliiluiiaiaiisdu (Ferando et al.,
2014) uananniggniadedanasietFuinsesudvimnaiazaetin s wu gauunadliuineesudiazaianinlig
ndngFeunaznar sy (Sangudom et al., 2014) atndlafinn innnesdlsznaunaaizuegiuaninuindes
wazAsnsguaineluutlasilgnéion (niltiuazien, 2548)

a9
Yy a Y Ao 1y \ ' , Y oA A - X o
ﬂmﬂ‘wwmLﬂuﬂmwmnwmvmuml‘wm Tulvny N@mmﬂlum sonieiianauly A11ousvilonagniiled
AFTH 24TV Lu@ﬁmamumuu Talay eﬁamnaﬂwmvmwﬁmﬁﬂmwmLL@ LATUNINNNNIENIN-LARLDINATE
ANga “lmﬂummLummﬂum?@mnw daddunisuinun s el LL@Wqummmiﬂ

ANBUA
nuidailauyuatuayunideann sudssnimuRuneldainduganyuizuns (QuissuiuukuE)

o

dszanthullszanns WA, 2562 IM1ANEIAYINY HNUANTINIUATIENITNNNINITISHUWITN R LaaRdtynyn 27/2562
WATIRUAIUNANARNNA TnEnes uazuieanaangyie Bues dudunisdeefivdeya

LANATANNB

SRl FEwnle. 2541, dasmenuazimatulafudeniniuRadnuazaald. Raingedl 2. dninfamiuminendeinensdnans, NIAUNNE,
396 1.

Feyde AIng uazinfnaf viasini. 2551. navesangndeevinynssanifnsnanImaesandtsuazantEnaaizeutlingas. a19an3
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Comparison of Postharvest Quality of Snack Slim 502 and PC3 (A9) for Promoting New Careers for
Farmers in the Marginal Highland Area; Ban Bor Meung Noi, Nahaew District, Loei Province

Fevimnd naslasan’ §Aun 208575 uazwilen yoygwasalae’
Piyathas Tongtraibhop', Thitima Wongsheree' and Panida Boonyaritthongchai®

Abstract

Tomato cvs. Snack Slim 502 (SS) and PC3 (A9) were developed and bred by the National Center for
Genetic Engineering and Biotechnology and a private sector in order to support new career for the special small
community of marginal highland area Bor Meung Noi, Nahaew District, Loei Province. The objective of this study is
to compare the postharvest quality of 2 cultivars of small tomato fruits for new commercial produced. The
tomatoes were grown during November 2020 — February 2021. Fresh fruits were harvested and transported to
Postharvest Technology laboratory, KMUTT Bankhuntien, Bangkok. Comparison of a difference between means of
independent samples with 4 replications by statistic test (t-test). The both tomato fruits are cylindrical shape, but
the tip of SS fruit is pointed shape whereas PC3 fruit is rounded shape. The color of both tomato cultivars were
expressed as values of tomato fruit, L*, a*, b*, chroma and hue angle showed no significant differences in both
fruit. However, the SS fruits is significantly higher TSS./TA ratio and pH than PC3 variety difference. However,
titratable acidity and firmness were not significantly different (p< 0.05). It was concluded that the two varieties of
tomatoes did not differences in some physical and chemical properties can encourage farmers to grow for
commercial purposes.

Keywords: fresh tomatoes, new career, marginal highland
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2563 — iFaunuNTLE 2564 gUNINaIsAUIAAY 15 asATalaa na1eTuiade 25 asATaldaa szazilgn 50 x 50
diuAlnmg AwduAusulunse pugananysniresiued luszAulunane @unsdding Tuszaulunana A pH
6.5) nswsenAuldilopanuazilaudnsesiungy sunn 2 r?Tu/i@' Im'ﬂﬂLmﬁmmj'fmLfsmﬁ'mmmmm”mmﬁmmi
DI ADLNA naasyiivlagasusnldiugns 15-15-15 uaz Faeanaenauiafuiaananan 4iogas 13-13-21 1
fnnsderugnneiiindadngfisiny WuiRsanandnuzidema ludasiitonaiiduns audlagussg lungasauin 5
Alan3u et lswdildne anin
2. nagavluiasdiiznig

mmmuqmmwm\imﬁmwLLmzﬁfmﬂi:ﬂfﬂuwNmﬁluﬁmﬂﬁﬁ”ﬁmwﬁn@mmﬂTuTaﬁuﬁqmiLﬁuLﬁ'mmm:
ninenstannuazmalulad snnanandemaulatingzaouindouys ueguiiew ngemnwe WisuisuaAIAN
@419 (L*) ANAuA9 (%) ANRmded (b*) AAdsdneesd (chroma) wazAnd (hue angle) peqfanaNziTamATIAnsant
Wuﬁ:?msl%m?:mﬁ@ chroma meter (CR400 Minolta colorimeter Minolta, Japan) L‘iﬁﬂ‘uLﬁﬂuﬂ?mmmmﬁ\i%\mmﬂﬁ
azanetnld (TSS) Usanmnsavavumiinenssls (TA) fa”mm'qmmdwﬂ?mmmmLL%QJTWNmﬁmmﬂﬁﬂé’umﬂ?mm
m‘mmﬁmﬂwmm% (TSS/TA ratio) uazAAmiilunsa-sitae Lm@mﬂmammﬂwuﬁ wazFaUsAIAN
LLuuLummmuwm@mm Tneld1nTes Texture Analyzer (TA.XT texture analyzer Stable Micro System, UK) 1ag
ANUUA ﬂ’]ﬁ\‘iu Pre-Test Speed 1 mm/sec, Test Speed 2 mm/sec, Post-Test Speed 10 mm/sec, Distance 5 mm,
Trigger Force 0.049 N

NA

uzidameAnegeeuiRanyznatunsanszuen (cylindrical) wiwig SS danauafiqnuuaniintesuas
u’?mm’tnéﬁﬁu%@m@mmm d9uiug PC3 Uasinananuu %fam@hmﬂmdwﬁuﬁ’ PC3 Uantuanasuu danalinen
(Figure 1) NaNY meamﬂmmqwuﬁum@ 1mm L*, a*, b*, chroma Wa¥ hue angle 1uLLMﬂWfamquuﬂmmmmmnm
TnananzlamaRug SS fBnnaeadsiuniiazaneinld (Tss) ShmdauszuineSannmeudiouniiazant
tn ez Bunninsanauaeitinmsald (TSSITA ratio) wazAnpanailunge-sng 49n91°Ug PC3 atialtiadAnynis
a0 (p< 0.05) Lwiml,%mﬂ%\mmﬁuﬁﬂ?mmmm%@umﬁimwlimvl,é’ (TA) uazArA LI (frmness) liuansinaiy
(Table 1)
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Figure 1 Appearance of tomato fruit cv. Snack Slim (A) and PC 3 (B) varieties.

Table 1  Peel color total soluble solids (TSS), titrated acidity (TA), total soluble solids/ titrated acid ratio (TSS/TA

ratio), pH and firmness of tomato fruit cv. Snack Slim (SS) and PC3.

Treatments Peel color TSS TA TSS/TA pH Firmness
(%) ratio (N)
L* a* b* c h°
SS 40.63 19.16 24.55 31.17 52.03 8.43° 0.41 21.16° 5.25° 419
PC3 4462 19.38 2597 3244 53.18 7.05° 0.51 14.12°  5.10° 4.87
F-Test ns Ns ns ns Ns * ns * * ns
CV.% 11.75 4.67 5.82 4.76 2.88 1.81 19.62 17.87 1.61 21.67
AA1TOUNA

mﬂm@m'ﬁnmmme”lﬁtﬁudmxﬁﬂmﬂﬁmmﬁuﬁﬁaﬁmmmmLLﬁqﬁquumﬁ@zmﬂﬁﬂrﬁ (TSS) laRe 7 1-
8.4% memmuiwﬁfazgq WA 4.2-4.9 Tofu TeaenpdesiuinninsiideresenTudmiiazdemaiudsznuna
angnuaNNguiteITiuunliEiA1 TSS 1nndn 8.0% (181911,2556) uaziluiirdunmdnuzidemeiug SS flen pH,
TSS uardmandqi TSS/TA gand1wug PC3 Avinldsannifivanundt madnelueunaracfintmageuiszam
Fudaresiiilnalaenisduuazaasiinisinaedansildamninmnelngunnis Wi lalatlu wiualsiiu Anndud
wazantTAnnugnsiueuyadasy saneAnEengnafuinETeNanzdem AT ABIa1 e LS AINN1TMARes
qulutunsTudnandante U3 lsedidlng $ava linuasu@demereswanzdewmaluszninanisauds g
%’Lﬁl,ﬁudwamﬁﬂmm;T\immﬁuffﬁmwwumwﬁifamﬂum LmzmwiﬂfﬁﬁLﬂuﬁmwdﬂuammmuqﬁﬁ'llﬁmﬂ'*nuzdﬂu
sxeznandy (2 F) 'ffiam?ﬁmﬁnmm'aud’mwmuqu‘ﬂm?i'%ﬁﬁr;mr;i'amqmmwiwﬂwLmzammwmaimmmw%ini
WelHinsmensanansndwanans e dvalssnd Gadunsaeednuazee liadediu
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NrilamANvasea g ugRaniRAnIenanweazdoulsznauniaaiuislsynisldunnsineiu J5uno
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HAURLENAULAS 1-MCP Aansidanamneainanguuazaanuiulunaselianannanuguaauu
Effect of Ethylene and 1-MCP on Bud and Open Flower Senescence in Dendrobium ‘Khao Sanan’ Orchid

] = o o
nuARH vinlwg'"” Weews 835uns™ uaz annltyy aspatanwgne'?

Kansinee Thapo'?, Peerayut Sirithanakorn'? and Anchaya Mongkolchaiyaphruek'?

Abstract

The effects of ethylene and 1-MCP on bud and open flower senescence of Dendrobium ‘Khao Sanan’
orchid were studied. The orchid inflorescences were treated with 0 and 500 ppb 1-MCP for 3 hours at 25 °C and
then were fumigated with 0 and 0.4 ppm ethylene for 24 hours. The treated inflorescences were placed at room
temperature (25 + 2 °C), 70-80 % relative humidity for 15 days. The experiment was conducted in Completely
Randomized Design (CRD) with four treatments, ten replications which one inflorescence per replication. The
result showed that the flowers treated just only ethylene were dramatically senescent; the incidence of epinasty,
drooping, yellowing, wilting and dropping of bud and open flowers, as well as the ethylene production and
respiration rate increased significantly higher than those of other treatment flowers (p < 0.05). The severity of
senescence symptoms, ethylene production and respiration rate occurred in bud flowers more than the open
flowers. Moreover, the percentages of flower drooping in the bud and open flowers were 34.2 + 6.6 and 67.7 £ 5.7
%, respectively which were detected within 2 days, and 18.5 + 2.5 % of bud yellowing was shown in a vase after 2
days. In contrast, 1-MCP could prevent and delay senescence of orchid flowers. Fifty percent of senescent
flowers were found in the flowers treated with only 1-MCP, 1-MCP prior to ethylene, and without 1-MCP and
ethylene (control) on day 13, 11 and 6 of experiment, respectively.

Keywords: senescence, orchid inflorescences, ethylene

uNAnga

ATANENATRAR AR Lazdns 1-Methylcyclopropene (1-MCP) r;ifanm%fammwmmm@n@mmmanmﬂu
néalfanaveniuganaun Tasthdenenndalfunsudanans 1-MCP asududiy 0 ppb uaz 500 ppb figamni
25 peA T a 1unan 3 Falue antusudasiafian Anudadu o ppm Laz 0.4 ppm Huan 24 dalus faw
thantinuafufigounnfitias (25 + 2 aspigaiia) A iuRaNE 70-80 wefifus Tuszazionn 15 fu aneununis
naaesuLduanysnl dsznaudas 4 nasuia nesaidaaz 10 9a 418z 198 annisAnsamud aanndasldilétuie
fiRuieetnuAenAansdanannatndaiay Ao 2N194 A3 WiAes Wen UAZINVBINBNANUATABNLY e
r;mmLfamul,t,mfamwmwwl@Lwmumnmfmfannmsﬂﬂunﬁmﬁauammuﬂmmm‘mmmm (p<0.05) JCHELRH
ammmm@’mmmmmw AsNARERALLALE mmmﬁ‘mﬂ%ﬂmﬂg‘lumﬂmumﬂm’]mnmu YENANNLE NN
mwmm@ﬂ@mmm@nmu 34.2 + 6.6 WAz 67.7 + 5.7 Wefdud Auddu neluiud 2 LasnueinisaeTednen
AN 18.4£25 WesiFud Anendaandudi 2 a09n1stinuaiy luniensaiudiunissaudag 1-MCP g1un0ilasiu
Lazazaanisdenaninaesnanndanlsl Fanunindenanimaesaen 50 wefidusd lunanndaeliilés 1-Mcp
Wieaatnaiden aanndaelsildsn 1-MCP dewldiuefiau uazaanndae i lal1d50 1-MCP uaziefiau (IARILAN)
Tusud 13, 11 WA 6 289N19LINUANTE ATNAIAL
Fdndty: nsdenanin nanndaelsl e fian
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! Department of Horticulture, Faculty ‘of Agriculture, Kasetsart University, Bangkok 10900
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”ﬂﬂmﬂ?:mmhﬂ Hyarnsdeasnuazainaldlidsamealnauinndn

néaldidiulinanissgiad
3 Wuduumsed way NLLuQTuNLWIN%uL?'ﬂEI”] etlazunifenas 80 Wlundanlddanan lnundaaldana
w318 (Dendrobium) luanaiiinsdeaanuiniign (mummmsmmmwm 2564) mnmﬂmmmwwuﬁ
2198U1U (Dendrobium ‘Khao Sanan’) Lﬂuﬂ@fm”l.wﬂzﬂm@mm Wnauani panflaunnlug) aendanauazinau
nau 13enau LL@Z?’%/QLﬂuﬂﬁ’)ﬂiﬁﬁﬂﬂ'ﬂﬂﬁ@'sﬂxﬂm %ﬂﬁﬁmﬂ’]ﬁﬁﬁmﬂumim@@ﬂﬂ’ﬂ\mﬁfmiﬁﬁq@%Qﬂﬂﬁuiﬁl’]fmuﬁu Aa &
mﬂqmﬂ%\‘ﬁuz%u wazinnisidenaninednemmniia TA8UAAIANTUZBINNTFNS7) LT panfldnenizAi nauAang
naunenidtnma dsnndenaniwdenanadunasnainiadasine Wun n1sdansudanafufeailimanzas
mf;zmu@mmﬁﬁ nswala gl uaziefiau (a1eaa, 2531)

lfiau (ethylene) Wusefluufaifianusifluuta Tunumsenisdensninaesnanls (senescence)
Tngnannuseseiauazinausnilsiuiaiy andudededny o raliilsfuiivwiniifuadesunisnensvia
deualfifanisugnsnantesfuiineuauasioiniiae (@NLL‘V] 2553) tlaqiiuiianldans 1-methylcyclopropene (1-MCP)
‘LumﬂwaammﬂLmvmimammwmmmmmmwumﬂmu f9 1-MCP lugnaeiiiansnsounnsaet lugluffa anwns
mumma‘mmummmmu Tnenisueleduiiusinniiaiuefiau (receptor site) Iatinefiazananm (Tawn uazaulngd,
2563) muummwmqmLuuﬂﬂmmmmL'amu uaz 1-MCP dannaidenaninvasnenguuazaanuiilundas s
ANANINERUUIAUIU

ainsaluazisnisg

ihdenenndatlfananeiuganaunidannmg adiane Umaainlsauazias Tnafinauenade 45-
50 WUALNAT HABNHNAIUIU 8-9 ABNUATABNLIUANUIN 5-6 ABN A ndaundaeldraanemIng a1nea uneu
FmdnuAslgn N1NA98a1s 1-MCP A udindu 0 ppb waz 500 ppb 1uwan 3 Falua antiusugasiafannany
|Wud 0 ppm waz 0.4 ppm 1Huaan 24 Falug neliguuniies (25 + 2 asAmaldiad) 019LHBNINARBIULIL
guanysnf (Completely Randomized Design; CRD) taaiutiaiilu 4 n9suas nesudsay 10 4a leun panndaelid
1§50 1-MCP vidalefiduilesasinaden nanndaeliilasn 1-MCP feuldsuefiau uazaanndae 157 ld145u 1-McP
WATLOAAY (TAAILAN) N1EUAINITINANTINTananndae lduaiin wafiuluinngu Tennenenndae AR nugives
(25 + 2 B9ANIALTEA) ANTLdNTNE 70-80 wWefidus Tuinuanindeuanin lEud n12adn nn9g nnailasudes
NAUAANANUWATABNLY NMTNARTABLAZERIINITUIElaTeInanaNLazAonUuTadnanndoald vn 2 du 1
Frezingn 15 Ju

HA
) dl ] U £ o '8 1 v Wd‘ Vo

anuanistlssduniaidenaninaesdenanndoe lianananaiugannauiu wusn aennaqsldnlasuie
fauAdind 0.4 ppm ievatnuman nenguiidesidusinisuiuiinauliaandt gaufiaineIN1sAanauAIILAL
wiaeanInndaenndon i lunssudsaustaldsdAtynisalia (p < 0.05) (Figure 1A) IAEWLBINITAINUBIABNEN
34.2 + 6.6 lafidus n1aludun 2 aeenisiinuaiu (Figure 1B) Ua¥aINN9IMABITA9ABNEN 18.4 £ 2.5 1 afifus
Mendeandui 2 a9n3tinuaniu (Figure 1C)

o o dl 1 U SJdI Yas aa U U = ] =

AVFUNNTRBNANINTBIABNLNYL WL ABNLNWIeIndae L I FLeAauAuNdNdY 0.4 ppm WieeasinaRen
UsngeansndnuaraInIeg il ueteenss InEWLeINIALATaINIgg 67.7 £ 5.7 way 51.7 + 7.7 wafidus udun
2 uazdud 3 2e9nstinuaiu aanatau lwansinannala ldnldfuans 1-MCP A ududu 500 ppb Wavatng
waa wazaenndas i laFuans 1-MCP feuldiuieiau Usngeinisad 8an19g uazensivasszeanenuiuiuay
o LA a o Y oA va ad o ' = o ¥ £ A a
feandn WewFaumsunuaenndqelinldfuefauiaetdianon uaznanndosldgaacunu FaulaRaisuinis
d’ °I T @ s 1 v ﬁ/d‘ Yo = 1 a v ﬁldl Yo
@ANANINAINEIN1TAN129ABN 50 Wafidus wudn aanndqelsnlasy 1-MCP Wiaatinafan aanndasldnlasy 1-
MCP reuldfuiefiau uazaanndae i lalafy 1-MCP waziefau (gnAtuAx) Usngainisludui 13 11 uaz 6
293n1987NUATUW AMNAIAL (Figure 1D, E way F) Iegenndasiuanwuzlsnguesdenanndoe ldnuandlsiiing aan
nane i lASUIeRAWNENasN9AE LAAIBINITEANANIN A ARNLNUAINBENaTALlaLAe ludun 3 1aan1stinuaiy
(Figure 2)
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Flefiansnnisnaneiaunazdnanimngla wudnnenndae lSilER wiiduiesetnafes Inedaulunjnen
puuazaenunuiinisuaniefiduuazdnsnsmelagandinenndasliflunssudsau Meilnnsldfy 1-MCP rieuldiue
faudalinenauuarnanuiussandae liinsuaneiauuardnsnismalaanas wanainiuanisAnsdanudn
panguaesnda i suAneiauardnI NI lagandiaenui (Figure 3)
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Figure 1 Senescence symptoms of bud (A, B and C) and open (D, E and F) flowers. Inflorescences were treated
with 0 ppb 1-MCP + 0 ppm C,H, (control) (——), 0.4 ppm C,H, (—0—), 500 ppb 1-MCP (—A—) and
500 ppb 1-MCP + 0.4 ppm C,H, (—C—).

Control

Pre-treated

Figure 2 Drooping incidence of Dendrobium ‘Khao Sanan’ orchid flowers treated with 0 ppb 1-MCP + 0 ppm
C,H, (control), 0.4 ppm C,H,, 500 ppb 1-MCP and 500 ppb 1-MCP + 0.4 ppm C,H, on day 0, 3, 7, 11
and 15.

€,H, prodiuctian (niighe)
o
Respiation rete (mg COya.hr)
e wed ¥HBawid kiR

L] 1 2 ¥ L] L ] L4 ¢ 13 15

Figure 3 Ethylene production and respiration rate of bud (A and B) and open (C and D) flowers. Inflorescences
were treated with 0 ppb 1-MCP + 0 ppm C,H, (control) (——), 0.4 ppm C,H, (——), 500 ppb 1-MCP
(——) and 500 ppb 1-MCP + 0.4 ppm C,H, (—0—)
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nadenanmaesndae iFpneninRnttasnmememinuaza e AN soaiaeiaudiiea
anNNARALALNAYER AT IAN nan AR eNR lalmEnzay naannnns e RauA Lt 0.4 ppm Aunenndae sl
WU mfaﬂ@mmefaﬂmummﬂﬁaﬂiﬁl,mmmmﬂﬁ'fammwaﬂqﬁmmu Melusui 2 uar 3 nevdansléiuefiau
Tnanunisunuannanautiasag mﬂﬂ@ume@ﬂmummmmméﬁ g LazAeNWABALANNTL TAtaNNTASILAE
29U luABNLUNINNTABNAN Tunisiennisnenans nanasanauLazdnsnsnelanulunenguuinnda
ABNLU (Figure 1-3) ﬁﬁl\m@mﬂﬁmﬁmﬁﬁﬂmmmmm@m (2553) Famendn ﬂé’qﬂﬁmamwﬁuﬁﬁﬂﬁmu ?ﬁlaLﬂuﬁuhf
filaseraiau uamennianauneng Anendnatnedniay visanliiuiefiau 24 4ol ieiinalnnisinnuseseiiay
Tuﬂﬁiﬂizﬁun’mﬁ@mmwmmmnnﬁfmiﬁﬁ'mmL@ﬁauﬁuﬁu‘iﬂiﬁuﬁﬁu mnﬁumz‘ﬁymwmlﬁ‘lﬁﬂsﬁuﬁﬁwﬁﬁmu
NNINTLAUNNINAATIA danaliiinnsuansaanaesiiufineuauessieefiau 1y Suiifandestunisdenannaesnay
ABN WATN1TNQATIY LIUFU (A79uW, 2553) n1glvians 1-MCP Funannanelfianunsnazaanisidangannld Waadae
1-MCP fudamsvineumeaefian Ineausadufufasiefian mlenauliamnsaiinudednyonlUsilsmunsdunns
nansvid AslifinnsuanseentesiufiRendestunsdenann (Trun uazanlnml, 2563) annisAnswuen aenndaellsl
anavmaugIauui a5y 1-MCP Avmidindu 500 ppb rewulifuiefidu uansanisdenanmanasadednian
Tael 1-MCP anansngzaansidenaninaasnanndag liilasueiauann 2 §u il 11-13 $u (Figure 2) iaRansain
nsuaniauLazdnsnisuglasesnanndasldanananeiuganoauiu wudd mﬂmuﬁmmamLaﬁﬁw,mwa"mmmi
pglanInnanaenuIu (Figure 3) R ALNNUASE8Y Ketsa et al. (2001) wag Uthaichay et al. (2007) s’mmmm
31 manndasldananoneluszezaanguiinisuaneiiautazdnsnisuslaninninluszezaanuiu Faiuidanen
ﬂmﬂiﬂmummumfaﬂ@mqmumummammum:mmmmmammw NABINTTIUARY LazAansNatnedalan
NINNINAANLNU

ag
iefiduaududu 0.4 ppm sransnnszfunisdenanmansnenguuazaanuiundasianananeiugann
aunw Tagpanguazeuauasseefiduuazifanindananimuinndiaanuu nnslk 1-MCP aamidindiu 500 ppb
ausnTzaensdenanwassnenndngldianavaneiuginaauuilldFueRauls

ANBUATY
nuddeilAFuNsaTuaywulszanm Useantl 2561 anndududanssumalulagundsniaifiuias nsenng
N3gANANTT AnenAans IAauaTUIRNITN

1aNA19B19D9
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AT GEais 2553. Fongmdanaiuieauaznimisveite. Tnefinrgudduainuasineusunisineasuiea
NUAINENAEUNHATANERAT, UATLFN. 453 1. 3
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7ANTINILAZ RN ITINANeNANdR TuaznATulaE 1:10-26.
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AU UdNsaasATlungs Qol uaz DMI 1@3idas Colletotrichum siamense &W1ASA
wauunsalugranzsiniiunusassiallungu benzimidazole
Cross-resistance to the Qol and DMI Fungicides in Benzimidazole-resistant Colletotrichum siamense;
Causal Agent Mango Anthracnose Disease
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Abstract

Anthracnose disease affects to quantity and quality of mango production. Nowadays, disease controlling
method apply by using fungicide which more efficient to against mango anthracnose. Whilst fungicide resistance
occurred influencing to disease control failure because the farmer uses the fungicide for very long period. Other
fungicide classes as a new choice for the grower should be tried. The objective of this research was to investigate
fungicide resistance of Colletotrichum siamense isolate RBO06. The results showed that the fungi can grow on
PDA containing benzimidazole fungicide at the concentration of 1,000 mg/L. Molecular detection showed the
mutation of amino acid at codon E198A compared with reference sequence. Cross-resistance with Qol fungicides
indicated that C. siamense RB006 can be grown on high concentration at 1,000 mg/L, while it could not grow on
DMI fungicides (inhibitory concentration at 10 — 100 mg/L). This research was a preliminary study of fungal
resistance to comprehend and learn how to protect and reduce fungal resistance affecting control of plant
pathogenic fungi from this point forward.

Keywords: cross-resistance, mango disease, fungicide chemical
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TrAuauunsalugdenanszusieinnnuazamunnaasananuziag neasuaulutiaqiuienldasaiis
e uariitlszAnanaw uAnudndesfamauEunuseanaRadudusrazinanu daualiinnsasupuise
fuluflfenniu madenldanneiinguiug Anhazilunadenesnemsnsluiaqiu sniddeililinglsrasdiierias
pmagaLAL i uTaa AT lasiusidniiasaes Colletotrichum siamense lalgian RBOOS faanaiAll wudn
Fenilmusunuseasiailungs benzimidazole IgansnsnieydLuesdasdeiinanannaiiiaasdadu
497 1,000 mg/L arnasaaeudayanen@aluians wudrfinsuwasuuasesnseeziluil codon E198A a1nms
negeLUAYTINETUNTLI NN WUG1T89 C. siamense RBO06 Aunsniarylduuamnaiaasdeiinanaanilungs
Qol Aipamidindugs 1,000 mg/L usilianunsniaioyliuuaiunsfinananniafilunga DMI (Aaududuacuan 10—
100 mg/L) mmwwﬂumm@mL?umummmiﬁﬂmmmwmmmmwmumu erpmudlauas Foummnaiiag
ey mm\mmmmmﬁﬂumsﬂmﬂwuﬁmmm@m Tedanasiensarupuidasamalselueuansely
Fdndty: msdesn Tsarasazaing annaiitleatuindaima

AN

ﬂ’m‘m@ml,mmmmam 138 cross-resistance @mﬂuﬂmmmmmmmumm muma‘ﬁmﬂul,mq,mumbﬁ
LaULNTATUATRIN m\mmmimummﬂ@umqm a1n483/a293 Mahoney and Tattar Tuile.A. 1980 W‘J_lfmmﬂﬂj
awl,mumm@”l,ﬂmm@ﬂqml,mu single-site Gnﬂmﬂu@mqmﬂiumﬂmmuﬁuimLmumeTum InagnsiAlfanana 9n
ﬂﬂiuﬂmu benzimidazole 111 benomyl, thiophanate-methyl La s carbendazim (Prakash and Pandey 2000; Devi
et al., 2014) mwmﬁlﬂ]mnﬁmamm\‘mmqm‘ﬂm\‘imqmu ‘Wmm’m‘muﬂNT?ﬂﬂauimuﬂimwﬁmwwn'wmfr AREILP)
u@dimuﬂﬂi‘ﬂﬂ‘]ﬂ’]LLZL/W]LLUQﬂ@N@’]iLﬂN@'ﬂﬂLﬂuMNQmﬂuﬁ]’]&lﬂ@iﬂﬂ’]i'ﬂﬂﬂq‘ﬂﬁ L‘W@@mmi‘lfﬁmammumLmuﬁmﬂurﬂu
72128 U (Fungicide resistance action committee: FRAC, 2020)
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m’auma‘mmuﬂdm Qol (quinone-outside inhibitor) 114 azoxystrobin, kresoxim-methyl LAY pyraclostrobin
LL@wzﬁﬁiLﬂﬂun@N DMI (demethylation inhibitors) 111 cyproconazole, difenoconazole waz prochloraz Lﬂumnﬂm‘m
mﬂu’mﬂwmLmumamu‘luﬂ@u benzimidazole L‘W’ﬂﬂ%‘ﬂ')‘l_lﬂllcl:iﬂLL'E]uLLVl?ﬁIu@VlLﬂﬁ]’mmﬂ]’a?ﬂuﬂﬂ@ Colletotrichum
Lu@ﬂ@’m&lﬂ@iﬂﬂ’]ﬁ‘@@ﬂq%ﬁwLL[E]ﬂﬁl’]\iyLﬂ@’mL@N WJ?;ILWEIMQ\‘INLﬂ‘]:flf]iﬂi@’]uﬂuiﬂu’ﬂﬂﬁum’ﬂ‘ﬁ@’]ﬂﬂﬂ 2 ﬂﬂll L‘Nﬂ@’m Ll
mm‘wqmﬂimmﬂmmammummu 5]’j’]°'| Wiszazinaiuiu ﬂmmmmﬂmmammmmwmumumammumumuﬂu
[INTIEIN1ULRS Ma and MIChaIIIdeS (2005) 1@?QU3QNﬂQN@LﬂﬂQﬂUﬂQWNﬁlﬂu%ﬂu‘ﬂ'ﬂ\im’ﬂ?’][ﬂﬂ@’]ﬂﬂm LATWUAN
@ﬂiLﬂﬁﬂuﬂ@N benZImldazole uummm‘luLmimmmmwmumumumwm VI’]GL‘Viﬂ'Wiﬂ']‘LIﬂNT?ﬂiNNﬂ?v@%ﬁﬂﬂ‘W
u'ﬂﬂmnumamuﬂﬂuummm@mmﬂmmm’]memmmumwﬁmmmﬂmmumm@u mLﬂuﬁmuﬂummmmiTm
LL@uLmaﬂTumﬂu@mwm mmwuimmmmmmmﬂm Colletotrichum siamense mvﬂumﬂmmm‘iammmmm‘ﬂum
fﬂﬂmuwuwmmmqmm@n”lmmmmumumamﬂun@u benzimidazole [ﬂ‘ﬂﬂﬁi‘[ﬂ‘ﬂ‘].l@u@ﬂWﬂ’&’]ﬁ‘LﬂNluﬂ@N Qol
uaz DMI e 1 fluumanng mmﬁmﬂummﬂﬁzymmﬂﬁmmﬂmﬂsmmmwm”l:ﬂ

ainsaluazisnig

1. L%’ﬂi’]ﬁ}‘]ﬂuﬂ’]iﬁﬂﬂ’l

\@ @31 Colletotrichum siamense 'la 14 1an RB006 (ITS-accession number: MK215699.1) 1F5umaw
‘ﬂuLmﬁmmnWﬂ\iﬂguMﬂﬂimfmm AR TIANT AUZINHAT NILNILAY umwmmmwmm@m ANELUR
ATUALEY WINAENLUENUNT potato dextrose agar (PDA) UNIMLLZN near UV @duiA 12 °m<l:m mnuummmﬂmm
WU AINATNNTY R Pongpisutta et al. (2013) Tmlh protease WAL&172L A8 phenol chloroform isoamyl alcohol
(25:24:1) Tun1sanmznaullsnu ANTURER RNA Faaniaifniewles RNase LLazuﬂmﬂﬁﬁ?ﬂ’]é’qa@’]mvmﬂ
chloroform isoamyl alcohol (24:1) LATANAENAUALEULEARE absolute alcohol m%%fﬂUﬂmmWﬂJmm@uLﬂma 1.2%
agarose gel electrophoresis W 1XTBE buffer Lﬂ‘i_lmL'auLﬂ‘lnvLmu -20°C LW@HTL&H’]MHHW@M
2. msmqqmumwmumummL%mmmsmmunau ben2|m|dazole

mmmw C. siamense lalman RBO06 m@muumm@mmﬂ@ PDA 2" 5 U NIATIRAALAIINANUNTUGD
M?LﬁNMMﬁ minimum inhibitory concentratlon MIC Imﬂmﬁ‘l,m mmmmmmu‘imiaumm cork borer 111/ 0.6
cm mﬂuumﬁm 24 microwell plate wummimmm@ PDA N@uﬂumimﬂuﬂ@u benzimidazole 11491 3 4iiA
aun benomyl, carbendazim A< thiophanate methyl AN NTULANANSTU 6 72A1 AR 0 (control), 0.1, 1.0, 10.0,
100.0 uaz 1,000 mg/L Linlsiuas near UV aduiln 12 Falaa AU 25°C ATIAA0 WATITUANAINUAZHANIILASTY
m‘ﬂ\‘iLﬁu"Lﬂmm'Jﬁmﬂmmm uazdeuseA (2563) wmu AUATL 7 TU

mﬂuumm@maumﬂﬂ@ﬂuuﬂ@mqmeﬂuivmmmm‘lﬁuL@ﬂ@mmm@vu‘lﬁummu 198 Imﬂmu‘wmﬁmmmi
WU aNeTIN U 319U R-tubulin gene A Insiues TB2L (5° GTTTCCAGATCACCCACTCC ‘3) and TB2 R (5
TGAGCTCAG GAACACTGACG ‘3) (Peres et al., 2004) mqmmmLL@yLﬂiﬂumﬂunummummi@iwmm_wn@m
NmIgu C. g/oeosporio/desf sp. aeschynomene
3. msqqﬂaumimamLl,uum’]unaummm'am

‘mlfn@m C. siamense VL@TGIJL@‘V] RB006 Lamuummimmm@ PDA a1 5 U mmm%@ummmmmumu
ﬂ@ummﬁ minimum inhibitory concentraﬂon MIC Imﬁﬂ’mm mmmmmmuimi@umﬂ cork borer 111% 0.6 cm
@ﬁﬂuumﬂm 24 microwell plate wumﬁﬁﬂamm@ PDA N@Nﬂuzﬁ’]?mmiuﬂ@u Qol a1u9u 3 T3a THun
azoxystrobin, kresoxim-methyl & ¢ pyraclostrobin LL@meiLﬂNﬂqu DMI a11q1 3 1ila Lo wn cyproconazole,
difenoconazole A% prochloraz AN N ULANFNAY 6 T2AU AB 0 (control), 0.1, 1.0, 10.0, 100.0 waz 1,000 mg/L
tinlFuas near UV afuiln 12 $alus UNNH 25°C A31a40U wartiuiinninuazuanisasyreaidulemuisnig
21245REN Uasdenud (2563) YU auATL 7 Ju

HA
1. \3as#ildlunsinen

des C. siamense lalgian RBO0G LnaTnsiaEde PDA fieng 5 4u Intsadaduladanatum winysy
aNRaUtinaIms wunisa¥enguales (spore mass) A4 Aundslalatii@miadudu wsydauiuiiugg nmasa
nelsindesqanssminuaesglsmeenszuen goudn laliiad 1 1a4 T 1u1n1l3z0100 4.78 - 7.50 x 7.35 - 14.29
TuTaswns "meumfrmw setae WUl appressorium m‘ﬂmq clavate 24 iregular AnAasaY mmmnmm@m@mu
383n"7309 Pongpisutta et al. (2013) 1mmmummwlﬁnmuﬂiwmm 80 wnTun3u luinunnsthuileusestismuuas RNA
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2. MEATINEUANNAUINLARLTaT HRTIATTIUNGN benzimidazole

PIMAABLAINNENUNUTEYTas C. siamense lelaian RBOOG ad19AN lungu benzimidazole A9 3
w1 wudndeamnsnsiyazai uduleliuue unsiae e finanansiniie 3 1iln flszFupududugaga
(1,000 mg/L) 15T 3 Mﬁqmsﬂ@m%@ iavnsamadeuaduianalelndLiino R-tubulin gene WisuWauiy
zﬁﬂﬁuﬁma‘iﬂiwﬁ%@mmmﬁm C. glososporioides f. sp. aeschynomene Wid&nias wudnfldgnduiianalalndiznn
1,285 — 1,287 fiud fluansineiu (GAG —GCG) danaldiinmsutlasiaidunsnesdufuansillanian (E198A)
3. AsragauMsAREuLLTINgN TR Tas

annmagaLANEIunIuinses s lungu Qol Wudmﬁqmaﬂqm’%@ 3 41 419A pyraclostrobin X
ﬁﬂﬂﬂﬂwluﬂwﬂqumumﬂ,ﬁmLz’\?u‘lm%mﬂﬁﬁﬁm ‘Emﬂ'ﬁ'mmﬁu% 10 mg/L Tdnunnaasyaaadule T
aniAdl azoxystrobm LL@“’ kresoxim-methyl uu WUQWWﬂQWNLﬂJmJuM“Hu (100 mg/L) TNWUHW?L@?meQLmuIHLﬂﬂiW Wl
Mmmiﬂ@mm 7 §u dasC. siamense mmmmmimluwnmmLmumummmmmm 3aila (ANdndugegn
1,000 mg/L) Ausuansiailungs DMI T wmwummiﬂgmma 3 1 anaindin 3 TUARINIINAILANNIFIATEY 1B
dlendel&s Trﬂﬂ”l,siwumm?mmmLéfuslm,%ﬂmﬁmmvﬁﬁu%qLwi 0.1 mg/L (m’mmiuﬁurﬁ'ﬂqm) waziileszazinan
luly 7 5u L%m’]mmmm?iy wazadadulel@Ranududu 10 mg/L Waz 100 mg/L Fadlansiaganandns
LLu:ﬁwmmimﬁﬁi:ﬂu@mﬂ wuinauddusanandadunnudiduiisnndidnmuusin

Table 1 Efficiency of different fungicide classes to
control benzimidazole-resistant

Colletotrichum siamense isolate RBO06

MIC assay (mg/L)*

Fungicide classes

3 days 7 days
Benzimidazole
Benomyl >1,000 >1,000
Carbendazim >1,000 >1,000
Thiophanate methyl >1,000 >1,000
Qol
Azoxystrobin 100 >1,000
kresoxim-methyl 100 >1,000
pyraclostrobin 10 >1,000
DMI
Cyproconazole 0.1 10
Difenoconazole 0.1 100
Prochloraz 0.1 10 e 100
*NLHUNINAABRNLUL Completely Randomized Design (CRD) Figure 1 Colony of C. siamense isolate RBO06 on

WAAZNITHIDH 3 17 PDA culture contained with different

fungicides.

350l

aNN1AIIAAaLIEes C. siamense laltian RB006 Tnaendadnemznieilulnduazdesyanisendn
Tuiana nuddenilfinauiunusearnailunga benzimidazole laeanansaiey ldunea M sTinauansiaiily
NgN benzimidazole 1umqquL°ﬁu%’uﬁ@;q waziinsanuulaseeeiiumie codon 198 AemAREITLTIEITLTE S
Nalumpang et al. (2010) WAz Poti et al. (2020) ﬁwurjuéﬁmﬂumm Colletotrichum B un usieansiai lungs
benzimidazole axfin g1 Aeuuta9a99 codon # 198 (E198A) @aualiin1sudssiaann glutamic acid waaui
alanine SANTUETLIE 0819 (U14138) ﬁﬁl\uﬂumﬂﬁuﬁfﬁﬁ@mm (Buhr and Dickman, 1993) &1915UN130dA9AaH
Frunmnudnuseanaiaiilunga Qol wudnansiadiia 3 1ile llanansaAugunnasyaeadulde C. siamense



'

52 A9INAIuNIY 7 52 a1fui 2 (Aw) 2564 0. EAAnFinemT

laTzian RBO06 ﬁﬁ’]umur}ifamﬁmmumju benzimidazole & &0AA&04 1IN0 Tachiro ef al. (2019) RANEA
nspaunnlsauauunsaluarasunflulssmediu waznudinisidanniaiilungu benzimidazole denalfidesifia
mmﬁmmwﬁifﬂmmmﬁn@uﬁ%’dw lummmﬁmﬁué@mﬁ'rﬁ”numuﬁi@mﬂumimﬁ\mz\imﬂ"aﬁLLmTﬁm?{%memm
Frumudinuseansieiilungs Qol gty dmiuansiedilungs DMI funudnamisnasuaunissdyeeadulute
1A aenadesiuaenuges FRAC (2020) findnadnansailungs DMI danalidesfinAuiuniuseaisiad
usedu LLN’QWN?’]?J\T’]‘LAL?’Nﬂ%’mﬁﬁu‘l’ﬂuﬂ]’m Lmemmumummuummmemmmuwmmmammlunm
e ”Lu”l,mmmmmimvmu’mmmmmmumumum@mimm@muj usiaenslo muunm@@n‘lmma?mu
iensaauAulsauauunsalugrasNzaing panden dasaiiinannmanangs Jailiteannniapaui et
mreasedl Gazdanansznusianisnaunnlsalueunacly

ag
\Ta31 C. siamense lalgian RBO06 NLAAIAMNAIUNIUABATTANLUNEGHN benzimidazole Huuwaliuaz
o \ = , v 1 o A = = PR < . ) ° o
Fnunusiaansaillungy Qol tiduiu iwesarniuansadlugluuuninalnniseangnswuy single-site 41113
arsailungn DMI 1 Sepanudnannsaduganisasyaeaduladas C. siamense 18 wilidanasszfaizaanis’ld
ANINgUIALNY AN T RatiiaANF U uEsiua s Tungs DMI T

ANUBUATY
aniAdud Iisunisativayuanaududnnssumalulatindsniaiu e NITNINNITGANANE INLNANENT
FquUAZWIANIIN NVN. UATDUAMKEILUNITRN19913NE7 N1ATT1I9ANT ADISINEAT TIUNILAW NUINTAY
NHATANARS AnenAtuneLAY AvLnsiseiNean i uazginsnilunieinade

1aNA19B19D4

5hen waANgnsn uazdEnisad Saunanina. 2563. Iimﬁmﬁm@mﬁ#ﬂu. AN TANT ATUZINEAT NIUNILAL NUINENRENHATANART
AngaAnIuILAY, uATLlgN.
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nMsRgIaRaLLEas Aspergillus flavus NaS19RIsRBazNamandulaglnsuas afl R
Detection of Aflatoxin Producing Aspergillus flavus with the Primer afl R
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Abstract

Aspergillus flavus is important to agricultural product quality. The fungal pathogen can be found during
the post-harvest period. The fungi are causal of aflatoxin produce in grain, which was toxic to consumers. In
nature, some A. flavus strains showed nonaflatoxin production. Therefore, the aflatoxin detection procedure is
essential to evaluate the fungal contamination in the agricultural product. In our study, A. flavus were isolated from
maize grain in Nakhon Pathom province. The fungi were divided into groups: group 1; fungi produce a high
number of sclerotia with less conidial head (AF1). Group 2 is highly conidial head produce and fewer sclerotia
(AF2). Both A. flavus groups showed an orange color under colony growth in Aspergillus flavus and parasiticus
agar (AFPA). The aflatoxin content was highly observed in the AF1 fungal group with a pink to reddish color
beneath the fungal colony grown in Yeast extract sucrose (YES) medium after the 25% ammonium hydroxide
vapor. PCR determination with afl R primers (aflatoxin gene) can amplify the DNA amplicon size 500 bp for A.
flavus, at 700 bp for A. niger, and 1200 bp for Fusarium sp. It referred the afl R primers can used for a quality
control process with the amplicon size at 500 bp on the detection of the toxigenic A. flavus. While the YES medium
can differentiate the aflatoxin producing A. flavus to each colony. This method needed to consider the fungal
genus, which has color beneath the fungal colony and can disturb the outlook of activity.

Keywords: Aflatoxin, PCR detection, Food safety
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Wug ldanunsna¥ieansive faunnsnsadeuides feduiunisaitansizesamendudsiinanandudmiu
ﬂi“l,ﬁuﬂmmww?wmr:mmwiLLavmiﬂuLﬂ”@udaumaﬁﬂﬂmf?mLﬂummammmamm”ummmumiu AN
{031 A. flavus 1/1Lmﬂmﬂmqi‘wm'ammuﬂﬁﬂuwuwmmmumﬂﬁu WL A, flavus LLm@@mﬂu ﬂmm 1309 A.
flavus 1N1385194310 sclerotium U3NIUNN @579 conidial head U3uNautias (AF1) LL@uﬂ@N‘w 2 Lﬁ@i’] A. f/avus '1/134
N154514 conidial head lutFuumnn ldnunisadrada sclerotium mawuluﬂ?mmwu@ﬂ (AF2) ﬂ’]if;lu?;luw‘ﬂi’] A.
flavus @unsnlga1mIg Aspergillus flavus and parasiticus agar (AFPA) Tmf;IW‘LIL@‘W’] Lﬁ@i’] A. flavus ‘wmmﬂ@mm
&uldlaTatl ’Lum?mm%@ummmqmiww@mmmnsnummmLammmﬁuumms Yeast extract sucrose agar
(YES) uazsusaauanluilanlansanlas 25% uudrinan wmfﬁ@mﬂ@u AF1Ra¥1eansfimesainenduiinns
LﬂE’ﬂuuﬂmmmﬂimﬁtﬂuamum LL@xLﬁ"a{lf]mﬁuﬁumsmq@mumﬁqiuL@q@é’wimmﬂé’ afl R (aflatoxin gene) WU
L%@m A. flavus Tua1 DNA 2311a 500 bp A. niger Wu2wm 700 bp Wae Fusarium sp. WLAUNA 1200 bp %QLL'&MW
97 NIMTIRRARINITDI A, flavus TusrunnsRsIafuRudInEasa 0l insiwes af R Wnsaunismaaa
Tuanizinnsasmalngemng YES arunsauanlalaivesiies A, favus iai1eansfinezamendy weildesiarsnn
nsa¥eRlalalaTines FesTisunaun1smsIagel

AdAny: azWaImandu nsianufaidans amslaansie

" nARTlsAfiY AMZINEAT MUNILAYE NHRNENFINERsAIanT Inananitunuan Saminuaslgn 73140
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AU
ansimesramenduaielaeidasanaaiia ﬂ@'mL‘%@m‘?{wmwmmﬂummm”l,rﬁflm Aspergillus flavus,
Aspergillus parasmcus Wae Aspergillus nominus ZM@WN@”W@W@WMN@M@NU mmmmw Aa A mmLL@"'WﬂJ °IN
19y mﬂimmfaﬂiummnummmmumuw ARanzaNALAY mmm@@u‘wmmwmumamimimmmmmm
Unileulundananisnisinems Iuﬁ@ﬂguummsfmmunﬂa‘ﬂulﬂﬂulﬂuiﬂimmnﬂqmmme‘fmwu WI8N19M994
ansTisaeserNameniunfatulunanARNEnSs
NNsAsIRERLITI A. flavus 1’71'@%ﬁqmaﬁmvmmmﬂ%ummmmm@ma%@uiﬁumsﬁ% FausnismsIagey
naufnAlnALLd TN mamwmummmﬁmqmmmmmfammqm@’]ma‘tquvmum coconut oil agar (‘WZWIﬁ UaL
¥, 2558) N12ATIAGA LA TN EAN1770 25% wanluflanlansenlas Fagunsnldnagenitesdu visenns
mm@muﬂ?ﬁmmmiwmwmwaﬂéﬁuwﬂ Unlunananinenss wiilesanluaninsssuand A. flavus Hansanawug
A L liaiansivesamandu fuanawug S wwummmmswm%mmnmmn Lm”mumm@m@ujmiumw
ANsiEazNAaIaNandu @\mmmmLﬂuiumaﬁﬁﬂmqmﬁimfmmummLm@mm%wmwmaww Aseiiflunng
nageuNs I nsiefians afR enisnsadeusiintedes A. favus fad1sansisanugadiolne

ABNTNAADI

1. fraghadasmasau miﬁuifunzjuﬁyfa A. flavus WALNNITATIAEBLNTEI9EITR RN NaNTU

Len@esannindnatne Taadmdanido A, favus na¥1auia sclerotium 131NN @319 conidial head
Lﬁmmﬁ@ﬂ (AF1), A. flavus Ein"2a%74 conidial head 5Lu1ﬁmmmn Tdmunnsadradin sclerotium visanwylu/Funos
‘vm@ﬂ (AF2) (mﬂmm LAy muw 2561) mﬂunmmmmwﬂ@uimm L‘ﬁ’ﬂi"] A. niger Wa¥ Fusarium spp. L@mmuslmﬁm
mmmuuummimmma As,oerg///us flavus and parasiticus agar (AFPA) (Corry et al., 1995) ua Yeast extract
sucrose agar (YES) ummammmunuwm wuszazinan 57 du uummamwwmmawq YES suA28 25%
wenTuiflenlansenlas ansagennisaiemsfiEosiaInendy LaLULaMNTAENITE AFPA ATIAA0LIN13A5197
ainlaililenstuduidengu A. favus

2. mswmaumwﬁnwumm aflR Primer #an1ssuunidasfigsnasnsise aflatoxin

aim DNA aniduled m@mmmu 4 93im TAun A. flavus (Af8 Laz Af17) A. niger WaY Fusarium sp. mmﬂ
afim DNA Plant Genomic DNA Kit (Tiangen, China) mmiwuﬁm‘?m'ﬂ\iLﬁﬂim’nwmﬂ?mmmfm PCR Tmﬂmm Taq
DNA polymerase (Fermentas) kazlnsiues aflR1 (5'- AGA ATA GCT TCG CAG GGT GGT -3') uaz aflR2 (5'- AGT
CTG GGA GGA ACG GAT CG -3)) (Kim et al., 2011) Int19m PCR Iﬁﬁqqquﬁqﬁ initial denature 71 94 mmunm%m
WU 5 U uazdenature 1'1 94 a9ANIALTYA W11 30 AN annealing ‘V] 56.5 B9ANTATIEA 11U 30 W7 extension ‘Vl
72 a9ANTALEYE W11 1 WA 91191 30 $AL ATIREELIUKIATEY PCR product gl agarose gel electrophoresis AN
Wit 1.2% Mnszualnfinannusinedng 14 adramuRiuns uazfandiaaiiadiauaun amplicon size 189Un1
DNA fiLuna DNA 11RsgIu

NANISNARDY
1. anwauzlalafl waznsmaLAURITaRT AT ILURIINTIANTE

ﬁnwmvmm‘lﬁmiaﬁémwmmua’hmu 3 ZMf-‘_I‘V?f‘LAﬁr l&uA A. flavus A. n/ger WAE Fusarium spp. uummﬂ'gm
{39 AFPA fiszeizioan 7 du Wm@mm@m A. flavus (AF1, AF2) Frundalalatidesuddudou dounandlaladady
mmqmu@ﬂwmvqum\m@u A. flavus (Fig 1-A) fwiniZe A. niger Wag Fusarium sp. Frililalaiifludaede
i’fl,uwmmﬂ@ﬂw,ﬂummmu@uﬂumm'm@u A. flavus

fwFevnsiaaae YES ﬂ@im%‘ﬂﬁ"] Aspergillus sp. ﬁﬁﬂwmvmﬂi@ﬁlﬁuﬁﬁmﬁu WsiTe31 AF1 Tinnsains
ﬂ@mm sclerotium 131487N 1831 A, niger innsa¥alalatiidudnn uaz {031 Fusarium sp. Wianuuzlalatives
Aes iR naannnnssudaeansavans 25% uerluiiaylafsenlafiilenagaunisaieimesnaimaniy wunns
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wanudnieldlalafilnemas A. flavus AF1 AN slaswdudanyduenuns (Fig 1-C) 415U A flavus AF2 uay
A. niger iwunisuasuaesdusinaunialélalall (Fig 1-B) uaz Fusarium sp. wudndaeslalailifludesauy (Table 1)

Figure 1 Aspergillus flavus reverse of colony character on A) orange color on AFPA medium, B) YES medium

without color transform, C) pink color on YES medium after 25% ammonium hydroxide fumigation

Table 1 Fungal colony of atoxigenic and toxigenic Aspergillus flavus on AFPA and YES media

Media Toxigenic A. flavus Atoxigenic A. flavus A. niger Fusarium sp.
(AF1) (AF2)
AFPA Orange Orange Clear color Clear color
YES Pink color Clear color Clear color Pink color

2. HARNSAIAFALAMNINNIZIANZARe IS LNas afl R ﬁi’at%’ai’mmﬂ’au

N@ﬂ’]ﬁ‘LWNﬂ?‘N’]OAN@Nﬂ[ﬁl@ﬁiwuﬁﬂiimﬂﬁﬁLW’]VIW;I primer afl R ﬂummwmmummu 3 m'ﬂ‘wuﬂmm A.
flavus (Af8, Af17) A. niger wae Fusarium Spp. W‘]_I'MLﬂj’ﬂ‘j"m'ZW A. flavus (Af8 Af17) wmmﬂjum mmimwuﬂ?ﬁmm
PCR product size Wwinfu 500 bp ‘lummvmﬁjmq A. niger Wag Fusarium sp. VIL‘WN‘]J?N’]mm PCR product size mmmw
1NN91 500 bp

ITS M aflR

1000bp
500 bp

Figure 2 Agarose gel electrophoresis of PCR product with ITS primers (left) and aflR (right) (Lane 1-4: ITS 1/4
primers); 1) AF1; 2) AF2; 3) Fusarium spp.; 4) A. niger; 5) Marker 1 kb DNA Ladder marker, (Lane 6-9:
aflR primers); 6) AF1; 7) AF2; 8) Fusarium spp.; 9) A. niger

AATUNANITNARD

F991 A, flavus V”TmmﬂduLﬁ'mﬁmuummﬂéméﬂ AFPA Hdnmaizdugnuingnialalid@aaunuinaes
WU conidial head ATUIUNIN UATAINTUNGN AFT WU A sclerotium TUIALANGNNATN AF2 wvl,uwu (TenusaA uay
ADLY, 2563) miwum‘l,m‘l:ﬂ‘l?@u A. flavus Lﬂummu@mmuumma AFAP {luansuy Lfawwvmmmmm@u A. flavus
WaE A. parasiticus mmummﬂaw iron ammonium citrate (Bothast and Fennell, 1974: Adhikari et al., 2021) Tmmﬁm
AR aspergillic acid waznUisedusismuanlueuns faiinsairedlaiAeafunisaeansiivesviainaniu
Tuaniefinnssudasansazans 25% waly Lﬁﬂﬂﬂﬂi@ﬂ%ﬁﬁ@L%famm’%muummi YES WUN1945 98158901 1A i
A9AAARNNLINENULRY Alkhersan et al. (2016) ﬁllﬁmaN@mﬂﬂ?{ﬂmﬂuﬁwmLﬁmq’mmﬂmzmaﬁiﬂﬁqﬂﬁﬁ?mﬁu
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AN35309Ua9 LAFWILIE0IINITRATY Fusarium sp. NuUN13@519Auagannidule F031104 guiunisldinatinnisany
%q‘immmﬁhﬂ aflR primer anTIagaLNTai9an T Hene9uddaand Kim et al. (2011); Bintvihok et al. (2016
WA Zhang et al. (2020) ‘1'7{ﬁﬂ‘miwiLNm“Lﬁm:umiﬂuLﬁ@wumL%@ A. flavus Tig¥sansimasnanand sailng
wef afl R fianuiRaadaslunisfainssiansfinesiaimendu aahiugangnunfnauitasfiaignsisesnan
nendu lunisAnmnafed nudrlnsiues afl R SasuduiusAunisiaeFunns amplicon size 111/ 500 bp I93110
AF1 uaz AF2 lutnizfl Feauanansonusunauny DNA fwansing seruasdpanandull|dlunstinlnsaes af R 1
Tlszifiunmuninaeuanannemg InaNaisonuay DNA veadeduszneudag

d9Uuan1snaang
nssuunmIa¥easizezamenduande A. flavus anansaldanns YES ieRnnulalail A. favus
fiasaansfinlaansagdauyuaslilalad drusunisldmaiia POR iemmadauTem A. flavus fiaireansiie
azWamaniu awnanld afl R primer iteAmagaLLaL DNA 1110 500 bp.

ANUBUATY
1878UAM NATT IANT AMZINEAT AUNILAN NUINENFEINERTANARTEMTLNI RN ANUT WazeuE
winnssumalulagndaniafiufes nsznsnisgaNAnE IneAEns IBUaTUTANITN NFUNNHMIUAT
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mwwmnumﬂmﬁqmwmm Colletotrichum capsici ’d’lL‘Viﬁ!Iiﬂ
LL@HLL%?HTU&%@QW":‘T] LLﬂSﬂﬂ?ﬂ@Uﬂuﬂﬂﬁi’fJﬂ’]‘iLﬂﬁﬂ’ﬂ\‘iﬁuﬁ"l'{ﬂlﬁﬂi’]
Diversity of Colletotrichum capsici Causing Chilli Anthracnose and Fungicide Responsiveness

1 e

§Ren wedRgnen’ Fanused Saundmna’ §nuFd duaeas’ ginn dnuia’ Soyayansal naust yaunso Adga’
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Ratiya Pongpisuttaw, Chainarong Rattanakreetakul’, Santiti Bincader', Chutima Nimnual', Thanyaluk Thaitae', Nutchanart Srisuk’

and Supananya Chansri'

Abstract

Twenty isolates of Colletotrichum capsici causing chilli anthracnose collected from 10 provinces were
investigated in this study. Fungal diversity based on physiological and morphological studies were separated into
7 groups. Pathogenicity test was examined on chilli fruit cv. Bang Chang. Typically, anthracnose symptom was
measured after 5 days inoculation period with 36.84 — 63.41% disease severity. Six different fungicides as
common chemical used in farm was inspected to control anthracnose disease. The result revealed that
prochloraz, tebuconazole and difenoconazole at the recommended rate could inhibit mycelia of all isolates,
completely. Whilst azoxystrobin and carbendazim could inhibit few isolates. Moreover, mancozeb could not
obstruct whole isolates. Therefore, the fungal diversity is a factor contributing to the different chemical responses
of fungi. This may be caused by the chemical mutation because of single treatment with the same fungicide to
control anthracnose disease in the field for a long time.
Keywords: anthracnose, fungicide, diversity

UNARED

¥inide31 Colletotrichum capsici anvnlsauouumsaluanin a1uau 20 lalaian G en\mmqmqﬂ 10 A9udA 11
ANHAILMANNUANENNTIN N84T 857 BNAAN BTN NATIIN AT A IUINE waieseenifly 7 ngu
NARDLAINANNITD NN ATIALUNANTN A UG LT Frawnaunaanainislsauauunsaluguunandnluiui 5
mﬁ“\amiﬂ@um%@ wuuTinaRalsA Wity 36.84 - 63.41 % arnnnamagaulsz@nanmaesansiadl 6 1iin Gy
mmmﬁm%ﬂﬂﬂlummLﬁ@muauimLL@umeIu'& HANTINAARINLIIN1E19LAN prochloraz, tebuconazole WA
difenoconazole ﬁ@“mmuzﬁ’]mmmﬁu&qmim?ﬂ;muﬁu”lﬂ Fasldadeillsr@andnn luansiiansiad
azoxystrobin WaY carbendazim mmmmurﬂuL%mﬁ"l,é’tﬂmmqi@‘ism,@w u@ﬂmnﬁffawudﬂmumﬁ mancozeb 14
mmmm‘ummmmmni@m@mim Fattupanuvanua e sianmaesdesudutiadeidnalfidesinnneuaues
RadnsLARALANANaTY mummnmmnmamvmmgma‘mﬂmﬂmﬂmﬂ‘wuﬁ fRmannisldansiedaiadalunis
muﬂu‘imLL@umeium'luLLﬂmLﬂm”ﬂ”mmmu
AAATY: lsAuauunIAlua a91ATT1R9UAN4RIT031 ATINTANNANETNSTANTH

AN
L%fammmffﬂmLLfaume‘llummw?ﬂiuﬂi:m@ii‘wmmmm'ﬁﬁu,uﬂ‘llmﬂmﬁmﬁ”ﬂwmmwﬁmﬁmﬁwm Ny
nsldimafianisen@aluianalduanuanatiin (species) uazniiluafinfiinnnsaanuunniigaie Colletotrichum
capsici (Imjit et al., 2013; Suwannarat et al., 2017) F9demaiagananagunsndinansuazdenalfiinlsanen
unaaluaiunsnlinanaanaiug u winueon wWaniaes wanav gy u,mmmmn@‘lﬁmimuaﬂnuwmwu (A3,

o

2521) mm"mmum@ﬂ’m%Lm”‘wmm"umm‘mmmimﬁm IPes19vine LarAUY (2561) quwuwmmwmmmm

o

vpatlsznelnafapamunsunsszuaTasidas Colletotrichum spp. TnEannz C. capsici WaNAaIN umeaLTeesH
21 wazaa i Wl w.a. 2553 Ifvinnsiiusesnaaesanvg lsauauunsaluazaswinlulsumalnaainiuinilgn

" AR AT AMZINEAS NUNIUAE NNRNENGRINEAIAIART INSNIATUNIUAN 3. 1ATLIFH 73140
! Department of Plant Pathology, Faculty of Agriculture at Kamphaeng Saen, Kasetsart University, Kamphaeng Saen Campus, Nakhon Pathom 73140
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WIN 15 A9UdA 32 8114 44 unastlgn fFnatnaavun 389 lelmian '5’1LL‘LmL%'ﬂi"]@’]ﬂﬁﬂﬂm:%’]\iﬁmg’maﬂEI’]
asiu wuides C. capsici nnite 40.10% Tuusazuiinaslszna aniedeanansanuidesiildluiuiilgnila
izﬁuﬂf;’m@\imﬂﬁﬁmm%ﬂuﬁi 4-380m

AaANMANEMSTanMaseiTes luana Colletotrichum 7iAaudnegs (Cannon ef al, 2012) kazAnuuLislan
aidenilfenanniuindanuuansnesangiianans aradaaliiden Coletotichum flenuananselumsatjsan
WANGNITL WATeNal m@[ﬁi@mimu@umm’?m‘umL%mﬂmﬂmﬂ%mmﬁiﬁ (Srideepthi et al., 2017) uAseE AdlEAmaen
Faunuie C. capsici anmg lzAuaunsalugninanivui lusiazgfiniaelszme