aa o o o o 1 o v A 1) . .
'Jﬁﬂ’liﬁﬂﬂLlaz(ﬂ?‘n’laza’lEJ‘YILl.(ilﬂ(il’l\‘iﬂ%sl,%ﬂ’liﬁﬂﬂw%'mﬁ?l\‘i (Zingiberaceae)

{Wan13AIUANLBBIT Colletotrichum gloeosporioides (Penz.) Sacc.

The different methods and solvents for extraction of plants in Zingiberaceae for

controlling of Colletotrichum gloeosporioides (Penz.) Sacc.

a [ & 1 = o 2 o < 3
'ﬂﬂﬂﬂ‘lﬂ'm Hf].luﬁaqﬂ , YA IOULEUN , Usenswy lijﬂ"ﬁllu

_ 1 2 3
Wilailak Boonlai , Paweena Rattanasena , Prapassorn Bussaman

NGGED]

L%ﬂi’] Colletotrichum gloeosporioides (Penz.) Sacc. L‘f]ua’]mq}maﬂimmmmmiua ﬁﬁﬂﬁﬁﬂm’]mﬁﬂ%’m@ia
NTNANINITNBATRAN L TR mu%‘ﬂﬁgaﬁnmﬂizﬁ‘n%mwmaamsaﬁ‘wmumnm&"’maoﬂ:ﬁa N3N
9 Twa wazinzih lumssudinsasyueaden C. gloeosporioides Saradipitanaiuuazanason e
AYNAZANY LENLDY LAARBLININY LAZIENIUER 95% wuiﬁ‘ﬁ'aﬂ”ﬂ%’aulﬁl,ﬂaﬁﬁ%uﬁwavlﬁmaamiaﬁ‘wmuga
AdAtanaudu waznsltieniues 95% luaivinazans wuiﬂﬁmaisﬁuﬁwﬂﬁgaﬁq@sl,umiaﬁ’wmmﬂﬁ:ﬂw
0 25.40% JosasandamIERansIUanInaLaNIT e (17.25 was 10.95% A u&1eL) uazidanagay
UszAnSmwaamssusaian C. gloeosporioides wuinansanaannlnafildanmsaiaaudasionues 95%
mmsnﬂ”usﬁmimﬂmamﬂaﬂﬁﬁﬁ'q@ﬁ 85.56+1.49% NANNLTUTH 10,000 ppm UazENIEAARINUIIN AT
Iannnmsaradufianugutu 3,000 ppm 4l lunndrvhazais ﬁﬂi:ﬁﬂ%mwslumsﬂ'uzfamim%q;ma{l
wulelamuysal 100% Favhrunslemsaingan (carbendazim) MM INAsaswLIENIERAIN WA NNTD
Wﬂ'suquimLLauLmiﬂIuavL@Taﬂ'Nﬁﬂs:ﬁ‘n%mwLLa:ﬁﬁ'ﬂﬂmwiuﬂ']iﬁ'lvlﬂwvwmLﬂuwﬁmﬁmﬁﬁﬂaa@ﬁ‘ﬂ@ia

@

nuslna'le

2

AENATY: Colletotrichum gloeosporioides (Penz.) Sacc., WaHUNIALUF, FNIFNAINRY

" Aaadsygnln, 2 ana1se, ° glfw'mmmmmii nmadrunaluladsinin wuw?ﬁ/msmu@y[ﬂﬂff’ﬁf aminalulad
UHIVINYISENAIRITAIN SUNDNUNTITY TIRTANAIFTIAIY 44150

1Master degree student, 2Lecture, 3Assisl‘ant‘ professor, Department of Biotechnology, Biological Control Research Unit, Faculty
of Technology, Mahasarakham University, Kantharawichai District, Maha Sarakham 44150, Thailand.

* Corresponding author: Wilailak Boonlai, Department of Biotechnology, Biological Control Research Unit , Faculty of Technology,

Mahasarakham University, Kantharawichai District, Maha Sarakham 44150, Thailand. E-mail: wilailak_boon@yahoo.com




as @ o o ] ' o o oA ea NP & a o @ o
'J‘Eﬂ'ﬁﬁﬂ(ﬂLLﬂt@]')Vﬂatﬂ’]f_l’ﬂLL@]ﬂﬂWGﬂ%I%ﬂ’ﬁﬁﬂﬂW“ﬁ’l{lﬁ’ﬂﬂ... 20 ﬂaaﬂwm yiy‘ﬂfﬂﬂ, A Iauaw, Usznaas gizmuu

Abstract

Colletotrichum gloeosporioides (Penz.) Sacc. is a pathogen of anthracnose disease that causes severe
losses in several crop plants. This study aims to evaluate the efficacy of crude extracts derived from
rhizomes of Zingiber zerumbet (L.) Sm., Kaempferia parviflora Wall. ex Baker., Z. offcinale vern. Adra, Z.
montanum (Koenig) Link ex Dietr. and K. pulchra (Ridl.) Ridl. for controlling C. gloeosporioides. These plants
were extracted by maceration and soxhlet methods using hexane, dichloromethane and 95% ethanol as
solvents. The results showed that soxhlet extraction could give higher percentages of yield than maceration
and the use of 95% ethanol as solvent resulted in the highest yield in extraction of K. pulchra (Ridl.) Ridl.
(25.40%) followed by Z. montanum (Koenig) Link ex Dietr and K. parviflora Wall. ex Baker (17.25 and 10.95,
respectively). For evaluation of the efficacy of crude extracts against C. gloeosporioides, the results showed
that Z. montanum (Koenig) Link ex Dietr extract at 10,000 ppm derived from using soxhlet and 95% ethanol
could result in significant inhibition of spore germination at 85.56+1.49%. Moreover, at 3,000 ppm and above,
all the extracts of Z. montanum (Koenig) Link ex Dietr. derived from using maceration were found to
effectively suppress the mycelial growth of C. gloeosporioides at 100%, which was not significantly different
from using the standard fungicide (carbendazim). This study may suggest that the extracts of Z. montanum
(Koenig) Link ex Dietr. could effectively control the anthracnose disease and also have potential for future

development as safe products for the consumers.

Key word: Colletotrichum gloeosporioides (Penz.) Sacc., anthracnose, plant extracts
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Table 1 A comparisons of maceration and soxhlet extraction of plant extracts on extraction yield (%).

Yield (%)
Plants maceration soxhlet extraction
Hexane Dichloro- 95% Ethanol  Hexane Dichloro- 95% Ethanol
methane methane
Z. zerumbet 1.61 2.06 3.1 1.73 2.06 5.31
K. parviflora 0.26 2.60 4.39 2.96 6.73 10.95
Z. offcinale 1.10 1.41 3.54 4.16 6.06 9.60
Z. montanum 221 5.92 7.18 4.10 7.15 17.25
4.83 7.93 8.22 7.21 9.50 25.40

K. pulchra

NANIINAFAIUUSEENDAINVBIFITENAKRLILAD
NsdUgINISLaSWURILa wlyLTas)

C. gloeosporioides (Penz.) Sacc.

NNINAFAVU T2 RN TA WY BIFNITRAAWEILINN
nefie NIzTIadn 49 Iwa wazidsizi Nvzeu
ANULTNTW 9,000 7,000 5,000 Waz 3,000 ppm
2 ad > A €A
@833 PFT wumiaﬂwmumnwmgu"l,wmaﬂw
AldaNnITRNALIUGI BAIIRZA1ULENIUDS 95%

Swefidudnsdudimaaiyrendulofninisng
N3 FMIVITNIENALIUNLINRITRNANRIL
nds wauszidzdh Aszeuanudutuasud
3,000 ppm 4y sanInsudImaaSyvedan
vatduloldgafis 100.00% s'fiaﬁmwhﬁ'wg@
AIUAN (0.005% carbendazim) (Table 2) AN
NIETNBENsEALAMUTNTY 3,000 ppm Liloana
fadrhazanaanios wondesidudnssuds
maasgassule lavinny 75.37£1.16% wnni
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% (p<0.05)

FNIVATNIINATOU WUIIRITINARLIUINA LWNAT

FNAGILAINREANULTNLTU NITAUANNTNTY

& o & a 1%
3,000 ppm 4wl @wNsngULEINSIRSYDILFLLY

L%aﬁvlﬁauyiﬂi 100.00% ¥inNu qﬂﬂ'auquﬁtﬂu

f3aan (Table 3) J89a9aNAaaIananenUN e

Panadaavinazaislanaslsdinu (91.41:0.97%)
59 (89.92+1.12%) uazlwa (87.32+1.27%) fanaday

AYNRZALLENIUER 95% ANNAAL

Table 2 Inhibition of Colletotrichum gloeosporioides (Penz.) Sacc. mycelial growth due to the extracts

derived from maceration with different solvent.

Plant Solvents Inhibition of mycelia (%) *
9,000 ppm 7,000 ppm 5,000 ppm 3,000 ppm
Z zerumbet  Hexane 100.00£0.00™  100.00+0.00™" 84.43+4.09° 80.600.56° "

K. parviflora

Z. offcinale

Z. montanum

K. pulchra

control

Dichloromethane
95% Ethanol
Hexane
Dichloromethane
95% Ethanol
Hexane
Dichloromethane
95% Ethanol
Hexane
Dichloromethane
95% Ethanol
Hexane
Dichloromethane
95% Ethanol

carbendazim

100.00£0.00""
100.00£0.00™"
100.00£0.00""
100.00£0.00™"
100.00£0.00™"
100.00£0.00™"
100.00£0.00™"
100.00£0.00™"
100.00£0.00""
100.00£0.00""
100.00£0.00""
100.00£0.00""
100.00£0.00""
100.00£0.00""
100.00£0.00""

100.00£0.00™"
100.00£0.00™"
77.21£4.22"
100.00£0.00™"
100.00£0.00™"
76.71+4.60™
100.00£0.00™"
100.00£0.00™"
100.00£0.00™"
100.00£0.00™"
100.00£0.00""
92.91£0.60™"
87.31:0.82°
100.00£0.00™"
100.00£0.00""

82.84+3.12"
100.00£0.00™"
75.36£3.07"
70.1542.79"
91.42+1.24"
74.81+3.01°°C
76.52+2.62"
100.00£0.00™"
100.00£0.00™"
100.00£0.00™"
100.00£0.00""
70.88£4.06°
78.33+3.64°°
100.00£0.00™"
100.00£0.00""

79.11£1.20°
91.4240.54"
75.3741.16"
67.13£4.05"°
69.20£2.70%°

73.52+4.10°°°

72.95£1.40™°
100.00£0.00™"
100.00£0.00""
100.00£0.00""
100.00£0.00""
70.69+2.92°°
73.30£3.39""
100.00£0.00""

100.000.00™"

Note:

* mean + SD

Means within the row followed by the same uppercase letter are not significantly different at P< 0.05 as determined

by DMRT.

Means within the column followed by the same lowercase letter are not significantly different at P< 0.05 as determined

by DMRT.
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Table 3 Inhibition of Colletotrichum gloeosporioides (Penz.) Sacc. mycelial growth due to the extracts

derived from soxhlet extraction with different solvent.

Plant Solvents Inhibition of mycelia (%) *
9,000 ppm 7,000 ppm 5,000 ppm 3,000 ppm
Z zerumbet  Hexane 100.00£0.00"  80.60£1.67" 76.3142.50° 74.60+3.66"
Dichloromethane ~ 100.00£0.00"  82.84+1.67° 77.4142.24°° 75.38£0.86°"

K. parviflora

Z. offcinale

Z. montanum

95% Ethanol
Hexane
Dichloromethane
95% Ethanol
Hexane
Dichloromethane
95% Ethanol
Hexane
Dichloromethane

95% Ethanol

100.00£0.00™"
100.00£0.00™"
100.00£0.00™"
100.00£0.00™"
100.00£0.00™"
100.00£0.00™"
100.00£0.00™"
100.00£0.00™"
100.00£0.00™"
100.00£0.00™"

88.07+1.57"
100.00£0.00""
100.00£0.00™"
100.00£0.00""
91.7840.76"
100.00£0.00""
100.00£0.00™"
100.00£0.00""
100.00£0.00™"
100.00£0.00™"
89.55£0.59”"
100.00£0.00™"
100.00£0.00""
100.00£0.00™"

85.44+1.29™
92.91£0.60"
100.00£0.00™"
100.00£0.00""
89.9241.12°
100.00£0.00""
100.00£0.00™"
100.00£0.00™"
100.00£0.00"
100.00£0.00™"
85.0840.58"
100£0.00™

92.5440.55"
100.00£0.00™"

82.09+0.93°"
82.85£1.99™"
86.01+0.58°"
85.64£0.14°°
72.1942.46"
84.98+0.28™"
89.9241.12
1000.00""
91.41£0.71"
87.3241.27°°
74.05+2.88""°
83.68£0.84""
82.2741.04"°

100.00£0.00™

K. pulchra Hexane 92.5310.70bA

Dichloromethane 100.00t0.00aA

95% Ethanol 100.00£0.00™"

control carbendazim 1 00.00:0.00aA
Note: * mean + SD

Means within the row followed by the same uppercase letter are not significantly different at P< 0.05 as determined

by DMRT.

Means within the column followed by the same lowercase letter are not significantly different at P< 0.05 as determined

by DMRT.
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