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Purification Nematicidal Substance and Nematicidal
Activity from Ginkgo biloba L. Outer Seedcoat

Jang, Yu Ju - Hwang, Hyeon Jeong - Kim, Keun Ki

Plant parasitic nematodes are causing significant damage in crop production. There
is a need to develop eco-friendly nematicide that reduces the damage of nematode
and has little effect on the environment and human. In this study, we have isolated
a substance having nematicidal activity from Ginkgo biloba L. outer seedcoat.
Studies of G. biloba L. outer seedcoat are insufficient compared to the seed and
leaves due to their odor and toxicity. The dried G. biloba L. outer seedcoat was
extracted with dichloromethane:methanol (1:1) and fractionated into hexane, ethyl
acetate and H,O. Four steps TLC were performed from EtOAc fraction to purely
isolate GB4-3 with nematicidal activity. To compare nematicidal activity, G. biloba
L. seedcoat methanol extract and purified GB4-3 were investigated in terms of
treatment concentration and time. As a result, the nematicidal activity increased
with concentration and time. In the place treated with 20 pg/mL of crude G.
biloba L. seedcoat MeOH extract, strong activity appeared after 12 hours, and 46%
nematicidal activity shown after 18 hours. About 69% of nematicidal activity was
confirmed in the place where GB4-3 purified from outer seedcoat was treated with
20 pg/mL, and the possibility of development as nematicide was very high. This
study could be used as a basic data for the development of a nematode preparation
from G. biloba L. outer seedcoat.
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A7} TrFstAl A= A Th(Spiegel et al., 1991; Siddiqui and Mahmood, 1999; Abo-Elyousr
et al, 2019). ENE, T, €748 € HIE &5 55 o83 A0 HHE o) %
s 4= oy} Hlgol Ar] Fol= A go] ofHY &2 oy AGeFE 539 e HEA
WA S AHEE & JAT AujAlz] 24 9 183 AZE 5 AfowE HdEA AL
A gH2 o] tH(Lim et al., 2004; Zhu et al., 2005). 382 WAA| = & I E Fdste] A
& Al71ell Agho] Aar, Hl-§-o] avtolw, M EfA ol F-3l7t o] Aol AR ] ATt
(Kim and Choi, 2001; Atkins et al., 2003). 12|22 AR-A7]9} S i 55 183
< o A7) Fol= AHEE & ook sta, A Rl A1 AA AR FEE AAZE
T A A=H HAY G A YAPHe R ASHAE 2ET et vk ERAE
M FrE Y] AAES ol &3t WA MES dRFA G| & A-olgk T 5 ATk AT
WA A kA Tre] ko] foldF AAAH FF 5O = Rhabditis sp.E 1%6}1 Ao
(Kim et al., 2014), Rhabditis sp.o| 2T S-S 2t EEAEL AE7A ASEol tisiA
= F9FR AdF A4S YEFATH(MceGaw et al., 2007; Choudhary, G. P., 2013; Kim et
al., 2014; Katarzyna et al., 2020).
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2001; Lee et al., 2005; Han and Kim, 2014) ¥ &+ S5 B I EATHLee et al., 2006). &
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2010)3 a2okg WHAY wioll Aot =8k 7]ustal Ut} AHEW s Fel tid 5y AT
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Ginkgo biloba L. outer seedcoat (500 g)

CH,CL, : MeOH
Shaking, 2 hour

Extract
Filtration

Filtrate

Evaporation &
solubilization with EtOAc & H,O

H,O fraction (121.0 g) EtQAc fraction (90.1 g)

Solubilization with hexane & EtOAc

Hexane sol. (28.15 g} EtOAc sol. (61.95 g)

Fig. 1. Schematic diagram of solvent extraction process of G. biloba L. outer seedcoat.
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Fig. 2. The 4™ TLC separation pattern of Fig. 3. Confirmation the degree of separa-

the 3¢ TLC R 0.58 compounds. tion of T4-3 with prep-TLC.
A: UV-254 nm photograph, A: Visible photograph, B: Sulfuric acid spray
B: UV-365 nm photograph. photograph, C: UV-365 nm photograph, D:

UV-254 nm photograph.



=3 FIERE LS £ &5 2uist 24 101

FF S AT S ZA40] e EEES tS EEFA o] &5k e
2 B2 & AASA T 12 TLCE silicagel TLC plate (200 x 200 x 1 mm, Silica gel 60 GFysq,
Merck)E &1 /\]-%—73‘]-93,1, o] 57422 Hexane : EtOAc (1:4)2] =02 HA/NAIF T
Ede] AANES &913 5 7} bandE TI-1~-T1-6 2.2 W81, 3]Fato] A3 Do
o] &3t th 12 TLCAIA Ry 0.22~0.562] E-oNA 71 =& A% o] dlso], 2%
TLC AN B2 A3 T} 22 TLCE hexane : EtOAc (1:5) 2102 A7fste] 4XF FA4S
ZAE A3 Ry 0.06~031 EZAA 7HE A YERY, 33 TLC A2 ARSI T 3%
TLCE hexane : EtOAc (2:3) 702 HstP oM, R, 0.58 E-NA 71 & x5 &
dol Yebgtal, SdR®YE7F 3oy E-ES HE ERlstaal 43 TLCE @*]’3‘]'93
T}, 42} TLC hexane : benzene : EtOAc (1:1:3) 202 AAStY =43 & Aok
(Fig. 2). =728 A= Ex-=Y FFE &Ust7] $138H prep-TLCE /\E]/\]“:S]':ﬂ-, %V\‘}‘%}
A3}t UV lamp (254 nm, 365 nm) ZALZ S o] EgHEE 8213 thFig. 3).
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B Aol Alg AAEL WindowS SPSS SAIZZ 13 (ver. 12.0, SPSS Inc., Chicago, IL,
USA)S ©]&3}a] Student t-test 2 ANOVA HOZ HE3}e] pgko] 0.05 7THe #ol3 A
o7 3T

L 329 245 24

G. biloba L. A% 2133 500 goll CH,Cl, : MeOH (1:1) E-&1] 2.5 LE 33] ¥hE %35}
Ao, FZE] hexane, EtOAc, H,0E =32 02 75t &

EYES Atk 4 £8E2 96-well microplate©l 0.05, 0.1, 1 mg/mL
TER Aste] HaxZFe Ui AXF S-S AT A EFEECIY A E
= A5 &4 A Rhabditis sp. & ©)&3 ATES B F JSHMcGaw et
al., 2007; Choudhary, G. P., 2013; Kim et al., 2014; Katarzyna et al., 2020). 213 &4 A}
A3} Rhabditis sp.2F 21 E71AX 0l tig 2xZF 40 FoF oz Yeh wjta) dn)
o] gol3 BaMFS gL Kim 5(2014)S 1,67752] A EFEFEL o] &3 4
A %HEA}OM A FE o] 83t 1A RS sta, TR S5 R EAg
AARE A A7, F92<Q0 A7t deld A4S 48T FAAFe 87171
A= agi H7 i

23 9Fy FEES AT o 54 83l AH8S DMSOE A s 4= F<
hexane &3 ZAe A5 &0 YERA @43koH, EtOAc &3l&3 H,0 &3l & A
A F ZAo] el EtOAc £33 EoA = 0.1 mgmL AH2ls=olA 74% A5 &4
o] eI oW, | mg/mL A ElEEol e 100% A ZF 4o LR THTable 1). H,O §-31
EYES 0.1 mgmL A2 FANAE 18%e] AAF &S BRI, | mgmL % A |79l
ME 28%2] AXF GHSE BA YERUA = LT 13 FE2EL HFA4 EYEdAME
o] YdehA] gkl SA40] B2 B EddAE 40 E%or, EiOAc &) A]
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Table 1. Nematicidal activity of the solvent fractionates of G. biloba L. outer seedcoat

Co(nncl:/ﬁit)ion DMSO Hexane solute EtOAc solute H,O solute
0.05 - - 50%"" 13%"
0.1 - - 74%"" 18%" "
1 - - 100%" 28%"
"% of nematicidal activity relative to control, - : Not nematode death. Calculated mean values are from three

Hk

replicates + SD (n=3). " p<0.001 vs DMSO (negative control, N.C), ~ p<0.01 vs N.C, " p<0.05 vs N.C
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23] 91FH 123 FEEY EtOAc HYEZHEH AHFT LS B sk
TLCH L ©]€3l9th 12 TLCE hexane : EtOAc (1:4) S|z 02 HAMAI7) 1, Edo] &
g -l we} 6719 bandE UFIL(TI-1~6), 3 58te] A% A4S
%4, FAEet SAHET DMSOE AHEd FHolAe 2~5% ST E4S BIoH, R,
0.22~0.56 212 EF& g XolA AHdF Ao 7HE =4 etk 8 A &
247 7r0] AFFPYS w 001 mgml FEE A FAE 49% AL HAT, 0.05
mg/mL A FoNA 67% XAHEC] YElTE I 9o %= T1-33% T1-614% 30% ©]d2] A
A& UEFATH 12} TLCOA EA40] 7 &2 T14 24& o 99 A& A3t
Atk 22k TLCAAM = 429 &2 el wet 7] 928 Uri(T2-1~7), 3|Fste] 4
AE S 2A 23 T2-5 Ry 0.14~0.47) EZ A 71 &4o] =4 YEeElY T2-55 3
2} TLCo AH&3FATh 32 TLCOl A& hexane : EtOAc (1:5) Wiz o2 ANE A5
on, B4 By e w} 6709 FH O UFIT3-1~6) E2S 35t A
24S FRIgt A3} T3-33 T3-5904 AdE @4S B O, T3-32 0.01 mg/mLe} 0.05
mg/mLZ A &30S w 6417 Foll Z7F 47%2} 74%2] X AHES BT 0.05 mgml F%
2 A3 FoAE 2443 ol A BE ANAVE AAEE AS AT YA A
TFoAE TA FAHE e 4 ATk 33k TLC Foll B9 Belwr) H3toy 428}
7] 18t T3-584 S o] &3l 4% TLCE AAI3FH T 4% TLCO| A= hexane : benzene :
EtOAc (1:1:3) €z o 2 ANE AAT ZAF Ry 0.33~0.53%] majorE bandE 0T 4
AN, origin F-i& o]2)o] AAGYGoME EAL AT & QUATK(Fig. 2). 43 TLCNA
g AAF BEF(T4-3)S B9 By =e A% A4S AR 45 TLC 3ol
R, 0.33~0.53 (T4-3) =25 TAHOE 719 78 & +11(T4-1~6, Fig. 2), 3]st 24l
Z S L AT T4-33 T4-4E5 AlQlstals 40 YA &3k, origin F-i-oll
A fre] A YehgtAnk Foju)dt A=t T4-3 2L XEe o] HHFES
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®BE 0.0 mgmL FE52 A3 o= 18AIZF A3} ol 56%2] AZF AAES el
T AL, 2447 Fell= 73%2] X AHEo] YEFSTE 0.05 mgmL FEE A d FA=
18A1ZF ol 80%2] ol =2 &/do] UEstom, 2443t Foll= 88%2] AASE°] UE
S THFig. 4). T4-4=dAAME 0] Yehd AL EE& 783513 35T o short wave &
FE 7102 35351 7] Wil Fig. 2. BE X short wavedll A &1317] ol ld =32

E30] long waveoll Al ERJIE 4= AU, 1 O|FE T44NAMZ EAdo] YElE Ho=Z
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100 -
--Control

-&-DMSO

—-T4-1 0.01 mg/ml
—-T4-1 0.05 mg/ml
--T4-2 0.01 mg/ml
+-T4-2 0.05 mg/ml
==T4-3 0.01 mg/ml
—--T4-3 0.05 mg/ml
-0-T4-4 0.01 mg/ml
43T4-4 0.05 mg/ml
==T4-5 0.01 mg/ml
=5=T4-5 0.05 mg/ml
~—T4-6 0.01 mg/ml
+-T4-6 0.05 mg/ml

Mortality (%)

Time (hr)

Fig. 4. Nematicidal activity of the 4™ TLC isolates against the nematode Rhabditis sp.
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4] UV-Vis spectrophotometer® &F 55 4% 27 270 nm<} 330 nmol A o7} Y-E}
U(data not shown) HPLC HZ342 270 nmZ AA34G SH, HPLC 4 SujxzHde
MeOH : acetonitrile : HyO (90:5:5) 0.2 30 52 AASHATE 1 A3} R, 8.60991 4 single
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Fig. 5. HPLC spectrum of the nematicidal compound GB4-3.
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AZo AHF EAo]l Uetsth 124131 o] HEHE % BlHH R &4 Frlete &
A4S YEFATHFig. 6). 23 5y 2FEES 10 pgmLe F=2 A5, 18417 o] F
o 4 =2

0%2] Az FAHL BHo] AMZA TRAYZ 283 ZAAELS 721 s Ao
AdEn. &5 B8 GB4-32 5 pgmL AT 10 pg/mL A 2ol A 12417

40~48% A= AXFT S BAIL, 18AITE Foll= 27} 45%9) 2% = dsdon, =F
ol BlafA = 15% ol B4l EA WUErsth 20 pg/mL A 2ol A= 1243 Fo ©
53% A% ST 18AIZF Foll& 69%= A4S 4o w4 UESTHFig. 6). 24411 &
o= E4 A AHFTES 2AE %‘«ﬂ # =27 W fgZelA Fxof BlEH
o8 FAdo] FUIsHAlE FUTHFig. 6). A=A Z2FFES 10 ugml == A3 3o
A 40%2] HAAZF S Bl &8 F s AS5HAA e £ FRUSE ATH
ot 28 9)Fy FEFES AS A (Pan et al, 2006; So et al., 2012)3 & 4 (Choi et
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~fi—Control

-8=DMSO0

——MeOH ext. 5 yg/ml
—4—\leOH ext. 10 pg/ml
~E=\leOH ext. 20 pg/ml
—#—(CB4.35 pg/me
—4—GB4-3 10 py/nl
—B-GB4-320 pg/ne

Mortality(%)

Time(hr)

Fig. 6. Nematicidal activity of G. biloba L. outer seedcoat methanol extracts and GB4-3
against the nematode Rhabditis sp..
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