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Development on Saponin Extraction from Rambutan Peel and the Efficacy Test of Saponin
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ABSTRACT

Development on saponin extraction from rambutan peel and its efficacy test
was carried out aiming to gain the most effective technique for this. Hence, agricultural
waste as such rambutan peel can be utilized. The research was conducted at
Chanthaburi Horticultural Research Center during September 2011 to October 2014. It
was included testing and verifying of extraction techniques, identification and
quantification of saponin, and efficacy test of saponin. Two extraction techniques,
soaked and reflux extraction, using 3 solvents, 70% ethanol, 70% methanol and
distilled water, were compared. The crude extract of which rambutan peel obtained
from reflux technique compared with soaked extraction technique for nine days
showed that higher the extract dry weight 44% and 33% for only nine hours.The
extracts were identified as ftriterpene and steroid saponin by FTIR. Spectrophotometer
was used to quantify the amount of saponin which the reflux extraction using 70%
methanol yielded the highest saponin (422.05 mg/g). Therefore, it is the most effective
extraction technique as it yielded more amount of saponin than distilled water and
70% ethanol reflux methods, 23% and 14% respectively. Efficacy test indicated that
applied saponin solution at 2,000 and 4,000 mg/L to channeled apple snail (Pomacea
canaliculata) could effectively Kill the snail within 12 h. Moreover, when mixed saponin
with PDA at 2,000 mg/L, it could effectively inhibited growth of the 3 fungal pathogen,
Phytophthora palmivora, Colletotrichum spp. and Marasmius palmivorus Sharples,

compared to control.

Key words : crude extraction methods, crude saponin, pest control, Pomacea

canaliculata, fungal plant pathogens.
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Table 1 Dry weight of the dried rambutan’s peel crude extract when extracted with

70% ethanol soak with various times

Extract dry weight (g)

treatment

1Y 2 3 4 average
70% ethanol soak 1 day, 3 times 0.82 a% 0.36 ¢ 0.05 ¢ 0.01 b 031 d
70% ethanol soak 2 days, 3 times 118 ¢ 050 b 019 b 0.02 b 047 c
70% ethanol soak 3 days, 3 times 247 b 115 a 046 a 0.07 a 104 b
70% ethanol soak 4 days, 3 times 256 a 115 a 045 a 0.08 a 1.06 a
CV (%) 1.10 1.46 214 13.07 -

1 Experimental trail
2 Means in the same column followed by a common letter are not significantly dilferent at 5 % level by LSD

Table 2 Dry weight of the dried rambutan’s peel crude extract when extracted with

70% ethanol reflux with various times

Extract dry weight (g)

treatment

1Y 2 3 4 average
70% ethanol reflux 1 hour, 3 times 084 % 042 c 0.08 ¢ 0.02 ¢ 034 d
70% ethanol reflux 2 hours, 3 times 130 b 065 d 026 b 0.06 b 057 ¢
70% ethanol reflux 3 hours, 3 times 259 a 144 ¢ 062 a 016 a 120 b
70% ethanol reflux 4 hours, 3 times 260 a 150 b 060 a 0.15 a 121 b
70% ethanol reflux 5 hours, 3 times 263 a 156 a 061 a 0.16 a 124 a
CV (%) 1.01 1.90 3.03 9.96 -

1" Experimental trail
2 Means in the same column, followed by a common letter are not significantly dilferent at 5 % level by LSD

Table 3 Dry weight of the dried rambutan’s peel extract when extracted with dilferent

solvents and methods

Treatment Extracted dry weight (g)
70% ethanol soak 4247 bc”
70% ethanol reflux 5163 a
distilled water soak 35.89 cd
distilled water reflux 2846 d
70% methanol soak 4591 ab
70% methanol reflux 47.74 ab
CV (%) 7.98

¥ Means in the same column, followed by a common letter are not significantly dilferent at 5 % level by DMRT

68

11381937 9NEAT T 35 AUl 1 wnsIAN - WEBY 2560



%

nduau Tudu n-butanol n3sxAFNainE
70% ethanol JUSHUENSEAANINTER 89

9
AYN1 AB 70% methanol WAZUINAU

@
[ o

(Table 4) awluduin nyssdsfiatndedn
naufiUSanuansatauniiga sevan Ao
70% ethanol Was 70% methanol Hu3u1ou
Tdunnsinaiu

fasafeluty n-butanol uazdu
tin 209NN3INIE  nadauniianesiIoy
Wisuiu saponin Way digitonin §1A53 U
WU V\Iaaﬁmmgamzmm 1-2 Uy,
(Table 5) uasnespuviavasluUiulagis
Liebermann-Burchard test wudn H&L027
LATNIUAYINADY saponin LA digitonin
MU UaAeIEITRaAalEdausRu

21Ut

2. n1FATITRUSHIaR SN ATIlUIUeN
189n91e (Quantitative analysis of

saponin)

Ua1sananeI1uaInnnnIsNIG w0
Jiaseivfinvaesluiudiwmaila FTIR
Wu31 n3sndifianasiy 70% ethanol,
70% methanol WaYEANAUIIUULLT WAz
wuUNdu reflux farssluduciusgou
U3enoy (Figure 1-3) ulathanviysuna
2avan3zlUTudeAIaY spectrophotometer
AN3Sve9 Madland (2013) lagiRanianny
33n19aiALUUNEY reflux MNNM3LATIZAT
AMIRANAULEY 550 WIlUWAT WU M3
afaasolUiduanddsnwclaeld 70%
methanol &fAWUUNEY reflux HUSuna
Tminasfiataldanuasnnzude 100 .
ILlay total saponin #BETIENA 1 N. XN
Viqm AD 4397 N. UL 422.05 NN. J89&89
3D 70% ethanol afALULNAY reflux Ao
4019 n. uay 37047 . wATtNAUANR
WULNAY reflux 2424 N. Was 34224 .
ANENU (Table 6) USanoumlufiuvionsn

PNUABNWIZUHY 1 N WU NSRNARNS

Table 4 Dry weight of the extracts of diethyl ether n-butanol and water layer when

extracted with different methods

Treatment diethyl ether n-butanol water layer including % lost
layer (g) layer (g) (9) 3 layers (g) substance (g)
70% ethanol soak 0.13 10.03 ab 861 c 38.73 ab 879 b
70% ethanol reflux 017 1280 a 861 c 4737 a 828 b
distilled water soak 0.16 8.49 bc 13.69 a 2925 bc 13.10 a
distilled water reflux 0.14 516 ¢ 1288 b 2632 ¢ 1455 a
70% methanol soak 0.18 8.69 bc 864 c 4242 a 766 b
70% methanol reflux 0.16 9.19 ab 864 c 4403 a 785 b
CV (%) 13.04 17.95 3.08 11.47 13.34

' Mean in the same column followed by a common letter are not significantly dilferent at 5 % level by DMRT
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Table 5 The height of the bubble of dried rambutan’s peel crude extract n-butanol

extract and water layer compared to saponin and digitonin standard

rambutan’s peel n-butanol layer water layer
Treatment

extract(cm) (cm) (cm)
70% ethanol soak 2.31 bc 2.63 ab 174 d
70% ethanol reflux 247 b 245 abc 176 d
distilled water soak 1.76 cd 1.93 bc 191 ¢
distilled water reflux 1.80 d 1.68 ¢ 1.36 f
70% methanol soak 214 bcd 167 c 117 g
70% methanol reflux 1.66 d 2.04 bc 146 e
saponin 3.08 a 3.08 a 3.08 b
digitonin 324 a 324 a 324 a
CV (%) 11.60 15.36 1.91

Mean in the column, followed by a common letter are not significantly dilferent at 5 % level by DMRT

Figure 1 The FTIR spectra rambutan’s extract, saponin-AR extracted 70% Ethanol
Reflux, saponin-A extracted 70% Ethanol Soak, Digitonin-Sigma and Saponin 8-25%

saponin standard

Figure 2 The FTIR spectra rambutan’s extract, saponin-WR extracted Water Reflux,
saponin-W extracted Water Soak, Digitonin-Sigma and Saponin 8-25% saponin

standard
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Figure 3 FTIR spectra rambutan’s extract, saponin-MR extracted 70% Methanol

Reflux, saponin-M extracted 70% Methanol Soak, Digitonin-Sigma and Saponin 8-25%

saponin standard

Table 6 The weight extract and volume of total saponin

Weight extract

Weight extract Total saponin

Total saponin

Treatment (9/ 100 g dried (extracted with (mg/ 1 g (mg/ 1g dried
rambutan’s peel) buthanol (g)) extract) rambutan’s peel)

70% ethanol reflux 4019 b 25.09 a 37047 ab 9295 a

distilled water reflux 2424 c 6.07 c 34224 b 20.77 c

70% methanol reflux 4397 a 1995 b 422.05 a 84.20 b

CV (%) 0.10 0.48 8.18 576

Means in the same column, followed by a common letter are not significantly dilferent at 5 % level by LSD

Tneld 70% ethanol afAuUDNAY reflux
Vsanaasmlufusissniige fe 92.95
NN.309898NAB 70% methanol UAZTNEY
afAuUUNAY reflux Ap 84.20 un. uaz

20.77 dn.

3. dszAnSmwarsananguanNasnene
Tunseuaudngiis
3.1 mnqwaama‘%
nslEasanaveIuaInUianians
muAuvaled wui @ 0 n/Ad 20 a.
mmma%ﬁ%ﬁmagim Tuzuefisnsn 2,000
NN/a. Was 4,000 Nn/a. waﬂma‘%"wqm

wanulmelu 1 ¥y, uazmemely 12 o,

3.2 msmuguItasEImg LA

ﬂ’]ﬁﬂ’m@m%ai’l Phytophthora
palmivora ﬁ)’m‘iql,%ﬂu Colletotrichum spp.
AIMNNEALND LLazL%a Marasmius palmivorus
Sharples. anWagay iaiinANdNdy

mmﬁmwmwﬂﬂﬂugoﬁu Use&nSn1wnng
ﬂ’uﬁy’amiw%cyma\n%mmﬁuﬁu TaszuaLdu
v\hu@uﬁnmﬂﬂiaﬁmam%am Marasmius
palmivorus Wae Phytophthora palmivora
Tusufl 5 flaune 276 war 7.50 BN, VB
n3su35fda1sata 2,000 un/a. VUi
#aAluANdTUIa 9.00 Bu. DI
Colletotrichum spp. ?lu’lméfuv\i'lu@uﬁﬂm\‘l
maﬂﬂiaﬁt‘%mmmﬂﬁu%%muQu fau1n
410 3. wazfinudndu 2,000 wn/a.
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Table 7 The average diameter of fungal colonies Marasmius palmivorus, Phytophthora
palmivora and Colletotrichum spp. at day 1, 3 and 5 on PDA mixed with crude

saponin extract from dry rambutan’s peel at various concentration

average diameter of fungal colonies (cm)

Concentration

Marasmius palmivorus Phytophthora palmivora Colletotrichum
mg/L 1day 3days 5days 1 day 3 days 5 days 1 day 3 days 5 days
0 095 b 537b 900c 133c 667 c 900c 088 b 3283c¢c 410 ¢
1,000 087a 220a 303b 107b 520b 816b 062a 197 b 283b
2,000 087 a 227a 276a 09 a 413 a 750a 063a 173a 213 a
CV (%) 327 2.82 0.78 4.46 2.61 2.70 2.84 1.24 2.88

Means in the same column, followed by a common letter are not significantly dilferent at 5 % level by LSD

Concentration
Marasmius palmivorus  Phytophthora palmivora Colletotrichum spp.

of extract

0 mg/L

1,000 mg/L

2,000 mg/L

Figure 4 Fungal growth of Marasmius palmivorus Phytophthora palmivora, and
Colletotrichum spp. at days 3 on PDA mixed with crude saponin extract of dry
rambutan’s peel at 0 mg/L 1,000 mg/L and 2,000 mg/L

fiaualalafl 2.13 ou. (Table 7 and SFUHANIINARDY

Figure 4) msﬁL&’umuquﬁnmﬂﬂiaﬁmm nsafaaselUduanildantens
o daunanas uaadliiuinansaiam wuundY reflux 1aeld 70% ethanol usa
Tudlu ﬂ’]ﬁ\l’]’iﬂﬁl‘l_lgdﬂ’]’iw%aﬂjadL‘%ﬂ’i’l\l@ﬂﬂﬂ Mazay udsnisafaniyszdnan
ﬂ’ué‘?\anﬁw%mlﬁﬂmmlﬁmw Marasmius ﬁqm 1310w total saponin mnﬁqm D
palmivorus collectotrichum spp. § 69.33% 9295 undpifonzuiis 1 n. e
LAY 48.04% souriinvassluiy wuin ssanedandd
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