Journal of Clean Agriculture and Environment (JCAE)
Vol. 1, 2021, No. 1:1-8
Online ISSN:

ContactTesting Bioactive Compound from Turmeric and Betel Leaf to Control
Postharvest Fungi of Garlic (Allium sativum Linn) In Vitro

Phonesavard Sibounnavong! and Phoutthasone Sibounnavong?

!Department of Post-Harvest Technology and Promote Production, Faculty of Food Science, Savannakhet
University and 2Plant Protection Center, Faculty of Agriculture, National University of Laos.

Phonesavard Sibounnavong and Phoutthasone Sibounnavong (2021). Testing Bioactive Compound from
Turmeric and Betel Leaf to Control Postharvest Fungi of Garlic (Allium sativum Linn) In Vitro. Journal of Plant
Health and Organic Agriculture (JPHOA). 1(1):1-8.

Abstrcts

Biocontrol is one way for fungi in plant instead of cheniced used which is decrease spoilage in food and
environment problem by using extract sustaince from natural of herb extract to control the fungi disease, this
research is testing betle leaf the efficiency from turmeric extract and for two types of fungus disease such as
Apergillus niger and Penicillium sp which is extract from garlic as related with post harvest and extract testing
in efficiency to control two types of fungus spread. The result can be seen that extract from betle leaf can
control the fungus growth, the concentration are 2000, 4000, 6000 and 8000 pg/ml, good efficiency to control
Aspergillus niger between 78.75-100 percentage as it also the extract from turmeric can control Aspergillus
niger and Penicillium sp. there are 39-53.75 percentage from turmeric and betle leaf to control Aspergillus
niger and Penicillium sp. in the period of garlic post harvest in Laboratory and chemical used instead of good
efficiency, decrease capital and environment prevention.
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2093989 smcmow:sy)oio®c58n22§5v§$650c§’8?vév, S0 €2 BO. HNIVIIVYPIVNID
19625318979V 3VIOFEB020993VRVRSSINNIVWIVLE ot BowzurlBFIVIODIIGLGS9
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Trichoderma sp. (Rajendiran et al., 2010; Bordbar et al., 2010, Gajera et al., 2011) ccONnHics®
Bacillus sp. (Moshafi et al., 2011; Imran et al., 2012) ccQ¢ mvszﬁonvnmn?uw o S5
(Suprapta and khalimi, 2012; Avasthi et al., 2010; Singh et al., 2012) u?ﬁOSaunﬁDéU§3c§8
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Materials and Methods
NIVCCONCLDSIZOINZNIL C€I¢ SNFISVNIVSNOICLIDS?
3HnIwSIngrccivaulacHivAoen2e9nNtnyLHSBINIVTLCOIPON CIODIVICON
c§e50e 8% moist chamber techniques, Suloluevmryouieg 48-72h, F9cnoctlagshy
SuletiascSveennidoesiey Sterio Microscope, ambulgesucgacdacanlelsermindyy
cde Water ager (WA) ccat Potato Dextrose Agar c@ o {uilacio03gawsonudacnn
SLNIVEVICOBTDY 20 ot cHLENTNSBOSNI WEVOEVLAW.

BHOTOUUESOBLIIVIIVTEHODINSHV ccox duw
ShoEPOTIVPINSHV ccox duw
9351 ot WwwInINcoo, cdoninatoluarejocoecdegtnliww, HacdasHn
e ?UwZUccaﬂumoo 29® Hexane, Ethyl acetate and Methanol ‘Znaoc*)‘):sonl 4 cc:aocca
urlsluenm: Woectiveoar 72h , Humegcoece® whatman NO4, 29NDLDIFIVDEDBT)
LolugEHocoscdeggIVoINI0 (Rotatory vacuum evaporator) $1929NI90IH0N9FIWKEB0
CPOCHLENINSTVBVMEWLUELIV 4 S99, CBBVNUSNTINNU.
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mmﬁooagé’;i)ﬁcc,Livmi)cccavmmﬁooagccoozagﬁohccoo two factor factorial in
CRD %900D 4 99. Gols A: geBo2e9G 09098, Al: Crude Hexane, A2: Crude EtAOc ccox
A3: Crude Methanol «cat Gols B: Q"éoaovucguewveagzmﬁ*"ﬁo B1: 0 ug/ml, B2: 2000
ug/ml, B3 4000 ug/ml, B4: 6000 pg/ml ccat B5: 8000 pg/ml, nanhossueosuI9090
navdudciesizegnnynlosnicdieiman Potato Dextrose Agar (PDA) LUU:SnHUL
Crude Hexane, Crude EtAOc and Crude Methanol ucccinGuaoancdnsndncdulnardu
é)o*wcbfuafv 0 pg/ml ccoo2:29939D 2% (Dimethyl sulfoxide) 29N DVLDICEIZ008IMNIV
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PDA $iv:SuI9v3:H0 (Crude extracts) n929cqe Luvh Autoclave 09080999 15 Usw,
Tugvmrwy 121 8999, (G029 20 LIV, CLANGVLNIVLN0DBHOBNIVLSOCNNLLBTVIOCT L)
@rguNIN2e9lalad, SolamacScIuNIVSLEINIVISV2eNOLID.

qoéolamocﬁcév‘lvnﬂvéuég: Gl= (A-B/A) x100

A: §93rcoeNIVatcIVALIN209cqes luoImIW (0 pg/ml)
B: ©99:ceMI0a:c3VcAULIN209cRD59 oIMIVHUESLIMWTEHOLVCCCIEH0ID
28,

Statistics analysis
513m‘bgu"i)ozﬁZo‘”mnmmBooafﬂv595@15D@zﬁmv5ca‘)z?u§uccuu Two factors
factorial in Completely Randomized Design 0o&30 Duncan's Multiple Range Test (DMRT) at
P=0.05 and P=0.01. c39mndcarzenulnggh covloomaninlyg Program Sirichai 6

Results and Discussion
SunrwSnzerzogcdo Asperillus niger
Sngrnlelonlveaman PDA Wiy, delobcdndggeniincdndgSnaningocancyy
5079t (3ucduinloenndeglotocwseImI, SNItuEHLLICIYPTBIToNLEBgCSVI
(Mycelium) cn52905@ruh9Hn0902099, t0ladlewes (Conidiphores) 1055800599
1z (hyaline) & Svamawio G)omzmuﬁmmgnla.ﬁiSnzzmﬁg SOVUIDWOHNVLOIVHTY
conidia Suh9cgo, AucinsSHamaucRovdawbgctn@ocuuviugen d9listcoy (Fig. 1).
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Figure 1. Morphorlogy of A. niger.
A = Colony on PDA media, B = Conidiophore/stipe, C = Conidia,

SVNIVIW=eIc]D Penicillium sp.
Snzruialatciermin PDA  JInzzv:Seyodudcidnivarcdnlooeglothoan
2IMIVIINRD. INITTLFHVLIOWIVNBYVFNOBLCHVINTTVr2BYCIVILINIVCOMNNINIL,

Jonuredsusd, J conidia sulg, Goayu O9ligzccoy (Fig. 2).
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Figure 2. Morphorlogy of Penicillium sp.
A = Colony on PDA media, B = Mycelium, C = Conidia,

U2S0h 102999909550 99N550 LunIVEUIIcEo A. niger 2997 LU NIIV
CHUNIO
FMNIVNOIDVIIVILNO Hexane ‘ZDQ"C”)Uaowcgua”vccmnchgﬁv 2000 4000, 6000
ot 8000 pg/ml F90906089nIvercducduingeginlotzegcde A. niger Zo‘?oewe LDI0
czvmﬁsvnvgeagiaiovz c2® 2.98, 2.59, 2.52 ¢c2¢ 2.31cm 090390V, c.uam;u 1gHu
ououaomcaugw 0 pg/ml SarvwarolelaBcdin 5 cm o BLBILINIL PDA HUESLHVII
sszﬁo?vozc‘”)uao*).ucéuév 2000 4000, 6000 cco¢ 8000 pg/ml Bcﬁcévn‘méuégn‘mmcfw
cGulnzeglaloBlodcihniv 40, 48, 49.50 ot 53.75% (ILIIGU, FWIEHO EtAOC F9DI0
SudgnavacdncdolnasglelaBasgcde A. niger larduaoIncELSL 2000 4000, 6000
ccor 8000 pg/ml YoeSerszcaeciv 3.04, 2.67, 2.56 ot 2.50cm cﬁemgu?:feo*wcgug"n 0
ug/ml ctha 5 cm, ccor Scdciunivdudglalaicin 39, 46,50, 48,75 ccar 49,50% LS.
F150NIVNHOTBELIWTENHO MeOH {wOoIVCELSVECONCIN9THVL 2000, 4000, 6000 ¢ $000
ug/ml Wnandudonivescducdulinlaladasgcde A. niger looSeaszcaeciin 3.06, 2.47,
2.42 ¢ 2.38cm cﬁam;u?ﬁ@ovucgug”v 0 pg/ml ch 5cm ccor HLSILINIL PDA HUSL
f)uSwzzﬁo?vozéuaowcguév 2000 4000, 6000 ccar 8000 pg/ml Bcﬁcﬁnmnéuégmn
arcducdulnzeglalonlddcindu 39, 48.75, 49.50 ot 52.50% MI0GL, (39T80889HL
9819299WrIIVN € v (2007) 20’1?)03800350ﬁwauaagsmzzﬁoéﬁnﬁﬁaow
céug”v 10.000 pg/ml F90906LE9NIVBLSVCGLINZE9 OB ccar NIVELEINIVYE NS
299¢39 A. expansum 1o 77.11%. ccat WoDLHUL €t HrvE (1997) SNIIVESF0HwILIIL
;33‘50253013D2&)’«9‘)ﬂéﬁb?bﬂ‘)béué‘)ﬂ‘)D@zCSD283C§8 R. solanacearum WULOIFIVIENO
2mE5LWGLEHZWI0SLEYEBLT 55.75%.

Table 1. Effect of crude extracts from turmeric on mycelial growth and percent inhibition of A. niger

Crude Colony diameter (cm) of A. niger at each concentration pg/ml CV(%)
extracts 0 2.000 4.000 6.000 8.000

Hexane 5.00+0a 2.98+0.02b 2.59+0.04cd 2.52+0.03cde 2.31+0.02g

EtOAC 5.00+0a 3.04+0.04b 2.670.03c 2.5620.02cd 2.50+0def 2.54
MeOH 5.00%+0a 3.06+0.02b 2.47+0.02def 2.42+0.02efg 2.38+0.04fg

Crude Percent inhibition of Colony diameter (cm) of A. niger at each concentration pg/ml

extracts

Hexane - 40£0.02d 48+0.02bc 49.50+0.02b 53.7510.04a

EtOAc - 39+0.81d 46.50+0.75c 48.75%0.5b 49.50+0.57b 1.84
MeOH - 39+0.5d 48.75+0.5b 49.50+1.73b 52.50%1.29a

Values are mean of four replications+SE, values within acolumn followed by a common letter are not
significantly different by DMRT at P=0.01.

UES0thIv2999909:50999 luw JuIVEUECSD A. niger
FINNIMVNOIDVIIVILNO Hexane :5‘)moé")uégmbmcﬁbcﬁuimaagiaizBaagcéa
A. niger ?Dozé’)uaov»cé»épccmnm’ag:ﬁu 8000, 6000 ccor 4000 pg/ml sf)moé’)uégn‘m
axcducduinzegialaBaegcde Aspergillus niger 1o 100% Smdiulvarduaoincansy 2000
ug/mil 3‘)»‘)0505320’“78.8% cSauyunyuls control, TuNIvHogeLBLSIFIVIEHO EtAOC
cc2¢ MeOH ?Dccﬁozéoaooucéug’“mﬁccmnm’ogﬁu 8000, 6000, 4000 cc2¢ 2000 ug/ml
sﬁbﬁoéuégn‘)vazcﬁvcﬁU?miafzﬁasgcsa A. niger 13 100%, ¢39O 90689709903
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2990100 2t vz (2007) HhoIsLUL 5017)1»‘)1)2835‘71):5 ﬁo?uw?vnwéoégcsa A.
flavus 208G 02298 EtAOC e oueowceuev 5000, 4000, 3000, 2000 ccor 1000 pg/ml
s'),moe)ue)gfn‘m'a"C:mcmU?maagiaiovloomcmvnu 30.35, 27.55, 21.75, 19.25 ccov
15 00% m‘mmou Y cqgsaoasgnugmohaagswvom (1997) Sn99903:H9099N LW
mmmcaa Staphylococus aureus ®US9FIVIHOIN LWL0BAD2298 Methanol HazdUL
©090c3 05D 4000 pg/ml FI0ISLVEINIVRLSVCEVCALINZEN BB 75%.

Table 2. Effect of crude extracts from betel leaf on mycelial growth and percent inhibition of A. niger

Crude Colony diameter (cm) of A. niger at each concentration pg/ml CV(%)
extracts 0 2.000 4.000 6.000 8.000

Hexane 5.00+0a 1.06+0.02b 0+0c 0+0c 0+0c

EtOAC 5.00+0a 0+0c 0£0c 0+0c 0+0c 1.03
MeOH 5.00+0a 0+0c 0+0c 0+0c 0£0c

Crude Percent inhibition of Colony diameter (cm) of A. niger at each concentration pg/ml

extracts

Hexane - 78.75+0.5b 100+0a 100+0a 100+0a

EtOAc - 100+0a 100+0a 100+0a 100+0a 1.06
MeOH - 100+0a 100+0a 100+0a 100+0a

Values are mean of four replications+SE, values within acolumn followed by a common letter are not
significantly different by DMRT at P=0.01.

Control 2000 ppm 4000 ppm 6000 ppm 8000 ppm

Cr %)

Control 2000 ppm 4000 ppm

6000 ppm

8000 ppm
. ¢

’ —_— B B
Control 2000 ppm 4000 ppm 6000 ppm 8000 ppm Control 2000 ppm 4000 ppm 6000 ppm 18000 ppm
Control 2000 ppm 4000 ppm 6000 ppm 8000 ppm Control 2000 ppm 4000 ppm 6000 ppm 8000 ppm
Figure 3. Colony of A. niger from testing crude Figure 4. Colony of A. niger from testing crude extracts
extracts of turmeric at 5 days old, of betel leaf at 5 days old,
A: crude hexane, B: crude EtOAc, C: crude MeOH A: crude hexane, B: crude EtOAc, C: crude MeOH

Uzénf)wovesgsovszﬁoaonzgﬁv ?vnovéue”}gcs}ga Penicillium sp.

FINNIVNOIBDVIIVILNO Hexane ‘Zvozé’)uamncéng”uccmndf)gﬁu 2000, 4000,
6000 ccor 8000 pg/ml 90906LE9MVercSDcALIN2elaladgecEe Penicillium sp. 1o
Yoescge 2.32, 2.12, 1.95 ccat 1.72 cm 0909980, ciauyunyuHv 0 ug/ml S2rvvaole
Yoi3ctin 5 cm, ccozr Sclcguduéglelaiictia 53.50, 57.50, 61 ccat 65.50% MILIIGV, 99N
NILHOTBLIFIVEHO EtAOC F9090HLEINW B VcALIN2e9 alaDaegcde Penicillium
sp. ?vcccﬁozé’)u@mucgug’v 2000, 4000, 6000 ccot 8000 pg/ml Seagtcaocia 2.34, 2.16,
1.95 ccot 1.75cm 003900, cﬁamgu?ﬁaowcéuép 0 pg/ml ¢ch 5 cm ccor H¢d c§unIv
Su&9talatcha 53, 56.73, 60,50 ccat 65% MI096V, WNIvHogsLIIVTEHO MeOH



Journal of Clean Agriculture and Environment (JCAE)

:’5*7;)‘)050593’)‘)1)@:cSvcﬁu?meag?a?oBeegcse Penicillium sp. Zo”c‘??uo:éuaoancéug”vmé‘
cceMCImHL 2000, 4000, 6000 cca 8000 pg/ml Seagzcaect 2.59, 2.11, 2.06 ccat 1.98 cm
0037200, cﬁamgu?:iam»cg»év 0 pg/ml ¢cha 5 cm ccat HUSIDIMIV PDA UtS DIV
zRolueoar ouao*wcz.uev 2000, 4000, 6000 ccoz 8000 pg/ml ucﬁcaveu@g?a?ovcmﬂ
48.25, 57.75, 58.75 ¢c2¢ 60, 25 090I900L. cagzsoaagnugmolaasgwoa mwab (o H
oM (2007) UrS0NWIVIIVTL noa‘maun?oemoo 298 MeOH C’)‘D‘)DE)UE){)D‘?D@»CQD
cmu?meei)cae Trichoderma spp. 2% ouao*wceuev 4000 pg/ml wuovmbvoeueﬁo
57% CCQt CLOTNEDVO ¢ vV (2010) Zom?asms N0 Hexane mneuvn‘meuega ¢SV
cGulade Colletotrichum sp. lwaduaoIncELSY 15.000 pg/ml LSS 100%.

Table 3. Effect of crude extracts from turmeric on mycelial growth and percent inhibition of Penicilium sp.

Crude Colony diameter (cm) of A. niger at each concentration pg/ml CV(%)
extracts 0 2.000 4.000 6.000 8.000

Hexane 5.00%+0a 2.32+0.02c 2.12+0.02d 1.95+0.02f 1.72+0.02g

EtOAc 5.00+0a 2.34+0.04c 2.16+0.02d 1.970.02f 1.75+0.04¢g 1.03
MeOH 5.00%+0a 2.59+0.04b 2.11+0.02de 2.06+0.02f 1.98+0.02g

Crude Percent inhibition of Colony diameter (cm) of A. niger at each concentration pg/ml

extracts

Hexane - 53.50%0.57e 57.50+0.57d 61+0b 65.50+0.57a

EtOAc - 5310.81e 56.75+0.5d 60.50+0.57b 6510.82a 1.06
MeOH - 48.25+0.95f 57.7540.5cd 58.75+0.5c 60.25+0.5b

Values are mean of four replications+SE, values within acolumn followed by a common letter are not
significantly different by DMRT at P=0.01.

UESONIVESD)TIVIENODIN ?vzg ?vnovéuéfgcégsso Penicillium sp.

FINNIVNOIDLIIVILNO Hexane :i‘)moéuéi):n‘mmciivcc?U?maagiaizﬁeei)cge
Penicillium sp. GintdLeoI0cE LS 2000, 4000, 6000 ccat 8000 pg/ml LloBHiz0d 82.40,
100, 100 ccat 100% 0903960, FIWIEHO EtAOC IccciazGuaoncansy 2000, 4000, 6000
ccor 8000 pg/ml ccinzInaodudgnanarcdncdulinasylalodaegcde Penicillium sp. .o
¢99 100%, F2VINO MeOH chcdozéuaoaucgug”n 2000, 4000, 6000 ccor 8000 pg/ml
cCcLIII0BLEINIVESLALIN2e9taloB2e9cds Penicillium sp. 1ocH 100%, c39590
£999U9W3L9299 Haruthai and Pronanun (2014) L0Sng9U:SoRwivee9smstHo»In L
WIILI0OLEINIVILSVALINZB9cED Aspergillus sp. i, Srichana et al. (2009) }3098991)
d*)fzs*mfzvﬁomntluw% am»cgua”v 10,000 pg/ml mmoé”)uéi)A flavus (TISTR 3366) 10
100%. ccar 19e00 €€t orvE (2004) SNIIFIVITHOTHRLIWLINYY vo?oe?amoo 27 Ethyl
acetate F90908LE9NIVRTSVALIOZE9cED Staphylococcus aureus Has ouaowcauav
9000, 6000, 3000 ccoe 1000 pg/ml SM)‘)C)E)UEJf)ZO 53.65, 49.50, 48 2% 39% 90I9200.

Table 4. Effect of crude extracts from betel leaf on mycelial growth and percent inhibition of Penicilium sp.

Crude Colony diameter (cm) of A. niger at each concentration pg/ml CV(%)
extracts 0 2.000 4.000 6.000 8.000

Hexane 5.00+0a 0.88+0.57b 0+0c 0+0c 0£0c

EtOAc 5.00+0a 0£0c 0£0c 0+0c 0+0c 0.70
MeOH 5.00+0a 0+0c 0+0c 0+0c 0+0c

Crude Percent inhibition of Colony diameter (cm) of A. niger at each concentration pg/ml

extracts

Hexane - 82.40+0.57b 100+0a 100+0a 100+0a

EtOAc - 100+0a 100+0a 100+0a 100+0a 0.17



Journal of Clean Agriculture and Environment (JCAE)
Vol. 1, 2021, No. 1:1-8
Online ISSN:

MeOH - 100+0a

100+0a

100+0a 100+0a

Values are mean of four replications+SE, values within acolumn followed by a common letter are not

significantly different by DMRT at P=0.01.

Control

2000 ppm 4000 ppm 6000 ppm 8000 ppm

YY"YW
AA

2000 ppm 4000 ppm 6000 ppm

Control

8000 ppm

» ,
Control 2000 ppm 4000 ppm 6000 ppm 8000 ppm

Control

O

Control

2000 ppm 4000 ppm 6000 ppm

8000 ppm

2000 ppm 4000 ppm 6000 ppm

Figure 5. Colony of Penicillium sp. from testing crude
extracts of turmeric at 9 days old,
A: crude hexane, B: crude EtOAc, C: crude MeOH

Figure 6. Colony of Penicillium sp. from testing crude
extracts of betel leaf at 9 days old,
A: crude hexane, B: crude EtOAc, C: crude MeOH

Conculsion

BVHoILLNIVLLIGIIVTTNOINBOTEEYLIW ‘vaveouQucses*)m:‘)mvc:ﬁumo
2e9n:nyL viegihossgcl LR 2 g:B0é: Aspergillus niger ccat Penicillium sp. Guld
§U®°mmm?)osaus*ms%omnéﬁv?oa?q’"&oomw Hexane, EtAOc ccat MeOH {n2:du
©09D 32D 8000 pg/ml ccivIvrnduEntalaBasgcie Aspergillus niger 13 53.75, 49.50
€t 52.50% 02090V zﬁmoéuéi)cse Penicillium sp. 0 65.50, 65 cc2% 60.25% D
5960V, JaHuNIw ValgFIwIEHolLwloslgdoar29e Hexane, EtAOC ccar MeOH (v
ozéuaowcé»év g90908LE9cE® Aspergillus niger ccat Penicillium sp. }0cH9 100% cccidN
3VIIWITI0 Hexane W2:GLO0ILCELSVEBVTIVIOSLENT 78.75% ot 82.40% 9L
9200, muaoo@»é‘o:cﬁ1)mgcﬁam?")85*)50:7*)v?a‘?umv@ooaucéasv?mﬁoﬁtﬁoccmv
nwN9lgIIvee s Qgswvomomm}ncﬁan?vmmm ot NTCHOOLMINIHOIVT LWL
ooz Loeniwlgzws: nomnwos»wmwmnmw sgaolunIndudgcdesigcmozes
WeI0.

Ackwonlegements: 229015L7690:VEEVEBITINDIMI  VEMISVEBONITEVSVLV20BIO
SacBozN IR (LNIVH0D9E)D.
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