v A Y A 4‘4 Ad &’ . epye Qy
fniﬂﬂ!ﬁl’ﬂﬂi‘n‘iﬁﬂﬂiﬂﬂ‘W‘liiT?guleSTmC]ﬂﬁalHﬂ1iﬂ?ﬂﬂﬂ!‘lﬁﬂ‘ﬂ Penicillium expansum voswaueiiila

4

Juu audna*

UNAnEe
mnadeulszaninmvesasasanniiveayulns 16 silafiaiadrediazais 2 wiafe dimethyl
ether 1182 dichloromethane 1{OFUEIATAITAOVOUE0T1 Penicillium expansum Wugug Isananhvoaueil
Famovdsmuiufn  Taoiimsduiasumsazan laonsavieduialoazmevosmnsada  nuhmaasa

A20A1M1aza0 dichloromethane H1U32@NTAIMANIIMTANAAIY dimethy] ether 1losnnansananIniyaIuIvg)

9 k4
NenAA0 dichloromethane @1N308UTINTTYVOUFDI1IAANINTANARIY dimethyl ether INMITNATOU
Y
A

Ay v W [ 1 o [+
2B duAanUTazatevesansananniy  wunasanannuny U1y (Taraxacum popo) uilznae (Ginkgo
¢ '3 { o
biloba L.) aWWRABT (Lavendula angustifolia) s (Thymus citriodorus) waznseney (Allium sativum) NANA
9
@29 dichloromethane dnsadodamsnigvouduleld 12.45 Tadwas drumsananie dimethyl ether Htfiaq
Y 1 3 { Y 3 a 1w a A ll <] A v o W
adsanannnszfeummiuiawnsadudimsnsyveaduleldmiiy 35 Tedwas edlsnauisdudanle
4 4
aziisvesasanaaNsadudimsnsagveutes laaniitdudaiuaisazaevesansana laghinumsnsy
Y di‘ Av o o [ ~ dy di‘ J Y ~ =}
youduloosndudany loazmevesarsanannnszifonuuonsfeude  udasnasanannnzfioul)
a A IS o w dy Y Y :/l Y ~ = o a d J
dszanimunlumaidluasmiadenals duiuamsanaannnszenagniuninsiznmasesnilseney lag
9 1 1 A Y ' = a AR ~ = Yy 9 .. Y
M3LeNAe HPLC wunensludiuiuen lalusag 3 wid 21 Jundine 6 wiil lanududuves allicin 11y
A Y ]
12.43-292.71 luTnsnsuseiiaaans aunsadudsminiyvoudulotos P. expansum 18 iorharslunaas
1 a Y 1 A Y 3 1w J J v A J a
A nTIERaIs GC-MS wunasiuen lailuasiszneulunquaanles noanosod uazdad lsauerile
1 A A
AtunuInlumsdudadestlaun 3,4- dimethyl-thiophene, diallyl disulfide, methyl-2-propeny! trisulfide,3-vinyl-
4H-1,2-dithiin, 4-ethylthiane, allyl alcohol L6 2-methyl butanal HAZWLIN diallyl disulfide ATANUTNTHIIAAN

Y Y
83.25 Unansw/iiaaans ddszansamlumsivdimsniyveusela

'
aa

A A o = ] Qy v dy
mMsnagovszaninmvssmsanannnszeylumsaiugulsananiy  uedilaviugyanilgnires
d A Aaa 1 @ o ng

P. expansum mmg%’usﬁ'u 105-106 glos/Nanans W‘U’J"Ill’ém&ﬁﬂllﬁgﬁﬁagamﬂﬁmﬁﬂhﬁﬂﬂ AIWTDYVIINIT
a Y ' (% 491 9 @ = a
Lﬂﬂiiﬂhlﬂﬂﬂfﬂﬁ"liﬁﬂm%ﬂﬁ uadunu 1,000 ppm ﬂ"liillﬂ?]flll’f)ﬁzmEJﬂJ’ENﬁ'ﬁﬁﬂﬂﬁnﬂﬂ’izmEJ?J‘]Ji?JW]'i 1
a aa [ a a M Y [ qﬂ// a sldd' A
Nﬁaa@]Sﬂlﬂﬂﬁﬁﬁﬂﬂ/ﬂiﬂW]iﬂW‘b’ﬂ% 1 aas U 72 GH’JT?N ”lwwaﬂ‘ummsmﬂTSﬂ”lﬂwquazllumﬂwaﬂswm
1 [ A A = =\ ay Y 1 = 3’ o = 9 ] dy
@aﬂmm‘waﬂymzﬂsmg a3samentazyunlveaeila “lmm MIFUTIUINUNTR ﬁ‘lJi’NNﬁllll ANULUULIUD
a 3 A g} 9 o a Aan A = = o A 9
‘]JiﬂJTil!"lJi’NLHNVIaSﬁ”IEJu"I]lﬂ pH UaganININITNOANTAU LiJi’]L‘]JifJ‘]JmEJ‘]Jﬂ‘]JGIgﬂﬂ’J‘]Jﬂll Llﬁgclgﬂ%illﬂilﬂ"l@

ASIYUON BNIUDA

a o A A o s [ ;) = a @ ~ Y
*ANYIMNAATUTIVUNA (mﬂiuiﬂﬂﬁﬁﬁﬂﬁlﬂﬂmﬂ?) AMZNSNOINITINNLazina 1u 1ad ur1Inenaomna 1u lagnszaounal

~ Y
5115 101 v,



Selected Herbs Extract as Biofungicide to Control Penicillium expansum of Apple Fruits

Natthamon Somsak*

Abstract

Sixteen species of herbs were screened for their for heir biofungicidal activity to Penicillium expansum, a
major postharvest disease in apple fruit. The solvent extraction was carried out by means of dichloromethane or
diethyl ether. The antifungal activity was determined by the agar diffusion method and its modification for testing
antifungal activity in vapor phase. It was found that dichloromethane extracts showed better efficacy than diethyl
ether extracts because a greater number of plant which were extracted by dichloromethane could suppress the growth
of P. expansum by both solution contact and vapor contact method. The dichloromethane extract of tampopo, ginko,
lavender, thyme, and garlic showed clear zone diameter of 12-45 mm. whereas only diethyl ether extract of garlic
could inhibit mycelial growth with clear zone diameter of 35 mm, by solution contact method. Nonetheless, vapor
contact method was preferable when garlic extracted by either diethyl ether or dichloromethane completely inhibited
mycelial growth. This result indicated that garlic extracts showed the potential as fungicidal activity. Therefore,
active components of garlic extracts were determined. The HPLC fraction at the retention time of 3 min 21 sec to 6
min with allcin concentration of 12.43-292.71 pg/ml showed inhibiting effect against P. expansum. Furthermore,
The GC-MS revealed that these fractions contained sulfur compounds such as 3,4-dimethyl-thiophene,diallyl
disulfide, methyl-2-propenyl trisulfide,3-vinyl-4H-1,2-dithiin,4-Ethylthiane,allyl alcohol, and 2-methyl butanal,
which played a role as antifungal activity. Diallyl disulfide insisted on is antifungal properties at concentration of
83.25 mg/ml or higher.

Garlic extracts were subjected to apple fruit cv. ‘Fuji’ which were artificially infected by spore suspension of
P. expansum at 10-10° conidia/ml. Garlic solution and garlic vapor showed better delaying disease symptom than
fungicide captan of 1,000 ppm. Fumigation with garlic vapor amount of 1 ml/L for 72 hr showed the best in
controlling fungal growth without interference on the quality and appearance of apple. Treatment of garlic vapor did
not cause significant alteration to physiological and biochemical aspect such as weight loss, fruit color, firmness,
TSS, pH, and ethylene production on apple fruit in comparing on apple fruit in comparing to ethanol vapor and

control.
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