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Development on Saponin Extraction from Rambutan Peel and Its Efficacy Test
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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 triterpene 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 hours. 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, reflux extraction, ethanol, methanol, distilled water, crude saponin,
spectrophotometer, efficacy test, Pomacea canaliculata, Phytophthora palmivora, Colletotrichum spp. and

Marasmius palmivorus Sharples
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Figure 1 Chemical structures of 3 groups of saponin
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Figure 2 Chemical structure of ginsenosides from ginseng roots
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N saponin LA digitonin YYUADUAIU
G 9 a . R . Y 9
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2. asananey (n)aenanz Tasld 70% ethanol afAUUUNAY reflux)

4
AUANUNMTNADDULUY Completely Randomized Design 14035075 3 H1) AL 3 A0
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ethanol 1182 70% methanol TaMALTIETANAKIUINAIIMIARALDVLS 1U52HdanaInan
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v 9 v
70% enauuunau reflux anadisan ldiu laihminudsansananeiuuniige sesaqnae  70%
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A A o A A A A Y A o
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9 9 Y A o
(Table 2) W1ANIANATUFY n-butanol HAZFUUIVEINNNITITNATOUMIINANDUToLNBUAD
saponin 4@ digitonin WUWOIG5z1l 1-2 (HUAWAT (Table 3 tiazFigure 5) HATNATDUFHAUD
417411 1A83F Liebermann-Burchard test WUINTVe1az119uAUMIOU saponin 11ag digitonin
(= A I a . o @ as a d Aa
waaanUantailua T (Table 4 tagFigure 6) MATANARGIVIINYINTTVIT WIAATIZHFIIA
voa1 T HudIematin FTIR WU n3sUATNANAA8 70% ethanol, 70% methanol 1@ distilled water
- 1 4 a d ' ° ~
NUUVLBLaZUUNaU reflux Nenss 1UHwduaiudsenou (Figure 8-9) ihmnmydsunavesasan
T1HuA81AT94 spectrophotometer A1HITYDY Madland (2013) TaiaenRNIITMIANALUUNAY
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@ﬂﬂﬁmmwaamiﬁﬁﬂﬁmmg%’u%’u 1/1,000 1/500 @z 1/100 aua1ay Usuiaa Tidduvesarsana

910 70% methanol AAAUDUNAY reflux LAMINAYA A 456,229.51 403,663.93 1Az 406,242.62
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TuTasnsudeiadans 3998917 70% ethanol ANALVVAAY reflux uag distilled water ANALUUNAY
v v
reflux MUAIND aaiumsanaass ldiuarnnlaenarz Taels 70% methanol afALUUNAY reflux U
¥ o A oy A v o o Y o ~
Ysuna hminasheana ldannldeniarzuie 100 N5y 18 total saponin ADETANA 1 NTUNINNTA
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Table 1 The dry weight of the dried rambutan’s peel extract 100 g extracted with solvents

Treatment Extract dry weight (g)
70% ethanol soak 42.47 be
70% ethanol reflux 51.63 a
distilled water soak 35.89 cd
distilled water reflux 28.46d
70% methanol soak 4591 ab
70% methanol reflux 47.74 ab
LSD 0.05 *x
CV (%) 7.98

Table 2 The dry weight of the extracts when extracted with diethyl ether and n-butanol

diethyl ether n-butanol layer water layer including % lost substance

L meny layer (g) (2) (2) 3 layers (g) (2)
70% ethanol soak 0.13 10.03 ab 8.6lc 38.73 ab 8.79b
70% ethanol reflux 0.17 12.80 a 8.6lc 4737 a 8.28b
distilled water soak 0.16 8.49 be 13.69 a 29.25 be 13.10a
distilled water reflux 0.14 5.16 ¢ 12.88 b 26.32 ¢ 14.55a
70% methanol soak 0.18 8.69 be 8.64 ¢ 4242 a 7.66 b
70% methanol reflux 0.16 9.19 ab 8.64 ¢ 44.03 a 7.85b
LSD 0.05 ns *k *k * *k
CV (%) 13.04 17.95 3.08 11.47 13.34

Table 3  The height of the bubble of dried rambutan’s peel crude extract and n-butanol extract and water layer

compared with saponin and digitonin

rambutan’s peel n-butanol class water layer
Treatment

extract(cm) (cm) (cm)
70% ethanol soak 231 be 2.63 ab 1.74d
70% ethanol reflux 247D 2.45 abc 1.76 d
distilled water soak 1.76 cd 1.93 be 191¢
distilled water reflux 1.80d 1.68 ¢ 136 f
70% methanol soak 2.14 bed 1.67c 1.17¢g
70% methanol reflux 1.66 d 2.04 be 146 ¢
saponin 3.08a 3.08a 3.08Db
digitonin 324a 324a 324a
LSD 0.05 * * *
CV (%) 11.60 15.36 1.91

% / &
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Table 4 The extracts color of type testing of saponin by Liebermann-Burchard test

Treatment n-butanol layer water layer

70% ethanol soak green magenta
70% ethanol reflux green magenta
distilled water soak green magenta
distilled water reflux green magenta
70% methanol soak green magenta
70% methanol reflux green magenta
saponin magenta

digitonin green

Table 5 The light absorption at 550 nanometer and saponin content (pg/ml) calculated from the absorbance of

the extract concentration 1/1,000 1/500 and 1/100

Extract Abs. 550 nm Saponin content (ug/ml) abs. calculated
distilled water reflux1/1000 0.02 335,229.51
distilled water reflux1/500 0.04 389,778.69
distilled water reflux1/100 0.15 301,706.56
70% methanol reflux1/1000 0.02 456,229.51
70% methanol reflux1/500 0.04 403,663.93
70% methanol reflux 1/100 0.20 406,242.62
70% ethanol reflux 1/1000 0.02 372,918.03
70% ethanol reflux1/500 0.04 372,918.03
70% ethanol reflux 1/100 0.18 365,578.69

Table 6 The weight extract and volume of total saponin

Weight extract Total saponin Total saponin
; Weight extract )
(g/ 100 g dried (mg/ 1 g extract) (mg/ 1g dried
Treatment :
(extracted with
rambutan’s peel) rambutan’s peel )
buthanol (g))
70% ethanol reflux 40.19b 25.09 a 370.47 ab 92.95a
distilled water reflux 2424 ¢ 6.07 ¢ 34224 b 20.77 ¢
70% methanol reflux 4397 a 19.95b 422.05a 84.20b
CV (%) 0.10 0.48 8.18 5.76

A \\ 4
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Table 7 The average diameter of fungal colonies Marasmius palmivorus, Phytophthora palmivora and
Colletotrichumat day 1, 3 and 5 on PDA mixed with crude saponin extract from dry rambutan’s peel

at various concentration

The average diameter of fungal colonies at various concentration (cm)

Concentration
Marasmius palmivorus Phytophthora palmivora Colletotrichum

1 day 3 days 5 days 1 day 3 days 5 days 1 day 3 days 5 days
0
.~ 095b 537D 9.00 ¢ 1.33¢ 6.67 ¢ 9.00c 0.88Db 323¢ 4.10¢c
yaansu/ang
1,000
- .o - 0.87a 220a 3.03b 1.07b 5200 8.16 b 0.62a 1.97b 2.83b
uaanIN/ansg
2,000
. .o A 0.87 a 2.27a 2.76 a 0.90 a 413 a 7.50a 0.63a 1.73a  2.13a
uaansu/ang
CV (%) 3.27 2.82 0.78 4.46 2.61 2.70 2.84 1.24 2.88

9.00 cm. is the fungal colonies full up petri dish

Concentration Marasmius palmivorus Phytophthora palmivora Colletotrichum

0 Haansu/ans

1,000 Naansu/ans

2,000 Haansu/ans

Figure 4 Fungal growth bioassay of Phytophthora palmivora, Colletotrichum sp. And Marasmius
palmivorus Sharples at day 3 on PDA mixed with crude saponin extract of dry rambutan’s peel at various

concentration

Figure 5 The bubble height of the crude saponin extract
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Figure 7 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
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Figure 8 The FTIR spectra rambutan’s extract, saponin-WR extracted 70% Water Reflux, saponin-

W extracted 70% Water Soak, Digitonin-Sigma and Saponin 8-25% saponin standard

Figure 9 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

Figure 10 The death of channeled apple snail when soaked in water mixed Appendix Figure 1 The reflux extraction

with saponin rate 0, 20, 40 and 80 g per 20 liter water
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Appendix Table 1 The dry weight of the dried rambutan’s peel extract 10 g extracted with 70% ethanol soak

Extract dry weight (g)
treatment
1 2 3 4 average
70% ethanol soak 1 day, 3 times 0.82 0.36 0.05 0.01 0.31
70% ethanol soak 2 days, 3 times 1.18 0.50 0.19 0.02 0.47
70% ethanol soak 3 days, 3 times 2.47 1.15 0.46 0.07 1.04
70% ethanol soak 4 days, 3 times 2.56 1.15 0.45 0.08 1.06
LSD 0.05 *x *% *% ok -
CV (%) 1.10 1.46 2.14 13.07 -
Appendix Table 2 The dry weight of the dried rambutan’s peel extract 10 g extracted with 70% ethanol reflux
Extract dry weight (g)
treatment
1 2 3 4 average
70% ethanol reflux 1 hour, 3 times 0.84 0.42 0.08 0.02 0.34
70% ethanol reflux 2 hours, 3 times 1.30 0.65 0.26 0.06 0.57
70% ethanol reflux 3 hours, 3 times 2.59 1.44 0.62 0.16 1.20
70% ethanol reflux 4 hours, 3 times 2.60 1.50 0.60 0.15 1.21
70% ethanol reflux 5 hours, 3 times 2.63 1.56 0.61 0.16 1.24
CV (%) 1.01 1.90 3.03 9.96 -
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