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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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a A a o H a aa 2 < 1 a
tag digitonin ¥Aaz 100 Haansy wawthfeu 10 Naaans Nal3lMEu weusa 10 3uH nseedie
4 o A 9 A Aaa o =y Y I A aa [l
ATTAIENTBULDS 6 ansavareinseslaun 1 Hadans Ysudsuasliiu 10 Tadans wewsen
2 yy A o o a
a3 30 il duneanvuzmanaes tazanugevelos
42 Mmsnaaouriavosr11UiiuIaeds Liebermann-Burchard test ¥iesan 1UHiufieana
v v
1@nndrhazatens 3 ¥iia 9ade 2.1, 2.2 waz 3 WieuReuny saponin g digitonin InsFiansana
500 HAANTY ¥9 saponin LA digitonin TUAAL 100 HAANTY AN 70% cthanol 5 WaAAAT LAY sulfuric
Aa aa 1 Aa A aa 1< 2’;
acid 0.2 M 10 Jaaans aul¥iidea 15 uii lansieuen 1@ chloroform 15 Hadans NUFY chloroform
13 1@ sodium sulfate duasazateler 181 acetic acid 1 Haaans ag sulfuric acid (conc.) 2 Haaans
@ = = v oa . 2 g . . = J a Y 1
dunamfFeuneunud digitonin Fuilu triterpene saponin ("lmmaiwuuaaﬂ c]fﬂ‘ﬂuu) G ETRRITEN
.o g . . s -
11ag saponin H114 steroid saponin (enResoed 1 11iin) e
d (Y]
msmnziinamsanaslivannlaenng
d =
gUnsamazasadl
aq Y a J A a Y 1 .. a1
1. asadlFlumsimseidTnaassi T 1aun ethanol methanol distilled water vanillin
perchloric acid acetic acid 4L8& sulfuric acid
2. A Ty saponin (composition 8-25%) 1182 digitonin (50% TLC) YTHN sigma
4 [ 4 v ,
3. Qﬂﬂim 1&11A 1504 Fourier Transform Infrared Spectroscopy (FTIR) ¥¥® Thermo 3U Nicolet
ISSN  1A504 spectrophotometer %0 Perkin ‘éu Lambda 35 1AS04HANEITAZAY (vertex mixer)
micropipette ﬁauau%’au Lﬂ%’t’]i“]?ﬂ m’%mﬂﬁ'uszmﬂqagﬂﬁmmmuwgu (rotary vacuum evaporator)

a

9191 (water bath)
ad
M3
a d a . . . .
1. myuasizrdsunaan Tdiu (Quantitative analysis of saponin)
1.1. myuaszmlsunamsmnldiudlemaiia FTIR ihanssldiuiana’ld Jadae
1304 FTIR /38U uny saponin 1a2 digitonin
a 4 a 9 d‘
1.2. wnsenmifSuaasas ldduaiensed Spectrophotometer (Madland, 2013)
12.1. mawsendsana hismsanan Ifasananerulsmaanniiga 3 nsuds
d' o 4 1 Q'/ 50’ %3 % d'
nAMnaaedh 1 whmsana v vaihvinensadavenunla
1.2.2. M3mf3uaan TU5u590 (total saponin) AATILHINLT 8N T Hus ey
9 4
N saponin Uae digitonin YYUADUAIU
G 9 a . R . Y 9
MIETIUAITINATIIULAZMIATIINT AT Taetlina saponin 1ag digitonin ALY
30,000 luTInsnsu/Aiaaans Usuas o, 1, 2, 10, 20, 30 uag 40 luTasans lavasanaasudaninaul
a a o a o =3 a a e
18511035 s0 Tulasdaaslunnanududu hldmsgdmlsuaes TUtiules 16u 5% vanillin

A aa 1A a aa ' ' ¥ a
0.2 Waaand a1 LAY perchloric 0.8 HARAANT (VYT é’fulumdmmuquqmwgu 70 IR ALY
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' U ¥ < a a a aa Voo ¥
UIU 15 L!”I“ﬁ uﬂumqmum 30 ’Jlﬂﬁ 1MW acetic acid 5 WAAAANT 1V muummmﬁmﬁ’uﬁiﬁmm

Y a aa o [ A ~ A o I A
gaNiY 6.05 Uaaans “L!Wl‘l‘]J’Jﬂﬂ1ﬂﬂﬂaullﬁi‘ﬂﬂ’ﬂ‘mﬂ’mﬁu 550 uﬂumm(A 550 nm) HIMAANAULLEA
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K o @ I~ o 1 Y <O o
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vy AL o v Yy 2 2 & o o I
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A aa o [ a a 4 a ] =Y o 9
10 Haaans thalegamn 5o Tulnsaas Inserimlnas duswdodumsaienanasgu
mamnafSinaens
manuutuvesn Tliulurasanaass (X)) nnaumsiduass  Aldanmsminsl
v ' ) A A Y 9 A A '
esgd 9218 y = M X (ile X A anuduiuvesn Tiuluvasanaass wag y fio mms
ganauuaaniald)

anuduruvesasin Tiuluasananey @) = | _Xx15iasaahe | x dilution factor

Suasansanaisudu

managevilszansmwasananeunnasnanzlumssiviesnyes
d =
gilnsamazasindl
1. ¥oUI¥0TINUITII 1ATDIHA
2. asanavey (n)aenanz Taeld 70% ethanol afAUUUNEY reflux)

4
ANUANUNMTNADDULUY Completely Randomized Design 14035075 3 H1) AY 3 A1

[l ] g

353357 1 hnau Wunssuisaiugy

3
@

1 Y Y
39 2 nduRaNANTARAMEUNAADNIZANU LAY 20 NTAIN 20 AT (1,000 HaaNSTU/AAT)

v
o

31 3 N uRauEsARANe LN IIZA MUY 40 NTU/AIN 20 BAT (2,000 UOANTW/ANT)

H 4 J 4
ATTNITN 4 ThnduwauasananeuALasnzANUTTY 80 ATIAI 20 0T (4,000 Haan3w/ans)
0 AA g Y 9 ' 3 a an
Tﬂﬂumam%aimﬂuulﬂmﬂuwnmwﬂamuﬂumN’cﬂmﬁmﬂﬂuuﬂmﬂima‘ﬁ
a A % = &’ )
ﬂ1§7|ﬂﬁ'f)‘U‘]_Iﬁg’,ﬁ‘ﬂﬁﬂ1'Wﬁ1§ﬁﬂﬂ‘ﬁfl"I‘].I%1ﬂ!‘ijﬁ'E)ﬂN18’,11»!ﬂ15ﬂ3ﬂﬂu!‘ﬂ@§1ﬁ]!ﬁﬂi§ﬂﬂ‘“
o a a o &
‘Vl'lﬂ']ﬁ‘VIﬂﬁE]'U‘]Jﬁgﬁﬂﬁﬂ1WﬁTﬁﬁﬂﬂﬁEJ']‘]J%1ﬂL‘]Jﬁ’t’)ﬂm']gsluﬂ']iﬂﬂﬂﬂlll“]fﬁﬁ1 Phytophthora
k4
palmivora mﬂ‘Vql!.diEJu Colletotrichum spp. NNLALND Wazi¥e Marasmius palmivorus Sharples NNATDL
J =
qﬂnsmuazmimu
2 [ g r 2 - 1
1. FudrunsMmilulsn cork borer MIUIABUYD (petri dish) 1ATIFI 1Az Allaoaiyo
2. PDA (potato dextrose agar) ethanol 101 distilled water
3. msanavey (3naenanz Tasld 70% ethanol afAUUUNAY reflux)
Ed
AUANUNMTNADDULUY Completely Randomized Design 130550735 5 1) A 3 plates

A A 4 & ' Y I an
NITNITN 1 DINTLA8IYD PDA UlllWﬁllﬁ'ﬁﬁﬂﬂﬁfﬂll !ﬂuﬂiiu’]‘ﬁﬂ’]ﬂﬂu
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asy a a o A
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1 E4 Y
N55UITN 2 ©IMT1AB9FE PDA Nﬁllﬁ'ﬁﬁ'ﬂﬂﬁﬂ1ﬂﬂ1ﬂlﬂaﬂﬂLQWﬂ’JﬁJlﬁlal’ll"lal’u 2,000 UaanIu/ang

an A z:y dy @ A Y 9 A a o a
AF5UITN 3 INI51ABUF0 PDA NANAITEANAHEIUIINa0NIZANUTINTY 4,000 HaanTN/ans
ad
M3
° £ [ A A Li’ am . . VoA a9y @
WyuaunsniluTsnuen¥yo 1ns75 tissue transplanting VU PDA UuNQuniniifed 3-5 U
j’ 9 9 1 4 a A o
Yoo Iagld cork borer VIAFUAIUUINGN 0.5 1suAINAT 191zv0U TaTatith TUnswue s
' A o ° an 9 A o
PDA 1nlunia 3-5 11 MmMInaaosunisuds 1aeld cork borer t91zvou Ia Tatiti ldsuue1ns
@ A Y 9 as o =} dy 1 a 1
PDA WaNa15a@nare1u1naonaeanuauiua1nnssuds 19vuia la latvueuaseuaasyia luua

ay
AINITUID

a d
NAN1INNADIULASIVIIEY
msanaa s TUiuAedaza1eriinn1eg nuNmMIanauuuAaY reflux  1aely 70%
E4 1] [-% 1 % 1]
ethanol 1182 70% methanol TAUMALTIETANAKIUINAIIMIARALDVLS 152HdanaInan
ax ~ 9 o [ A < A @ <O 9
N33UATAVANNTFIAT 9 TUAAAIMITNAMA0 9 B2 TN IO ANALULNAY reflux N5 1% ethanol
v 9 v
70% enauuunau reflux anadisa lUiu laihminudsansananeiuuniige sesaanae  70%
methanol ARALVUNAY reflux AT 51.63 1ag 47.74 nSuMua1ay arumsanauslaels distilled
[ FURE)) A A o as [ ] < Yo o
water ana laviosga fio 35.89 N TagnaasdIsmsanaubULFIAZIUDNAY reflux 19ahazate
A 1 ES o [l o [ ) a
3 w1l 131n 195 1UDA 70% IWNIUDA 70% LAZUINAY WUNMTANALLLLFAIeAITIazats 3 vila s
1981 9 U IReTanAeIy 42.47 45.91 1AL 35.89 NTU MUEIAY VUSAMTANAUVUNAY reflux 19
nanied 9 ¥ 1ueldansananenn 51.63 47.74 uaz 28.46 AT AINEIAL (Table 1) Vransanavieny
as o Y a a Q{g [ any [ 2_’, . I =
1NNNI TSN a5 THuUT gn5au wumanssuIsansanalusy diethyl ether 1Jumad

A A A Y [ v [ ' 4 ¥ 2 3 =
wiaeslUsuadesdseuu 0.1 ﬂillUliJﬁHﬂiﬂ“l/ﬂﬂﬁ“Vlﬂaf‘J\M@Ulﬂ °lu611u n-butanol HAZFUUINITY

v
= v 9

y 4 Y - o
nyuzniladiaady nauny Tua n-butanol NTIVIBNANARIY 70% ethanol T/ mAITARANIN
. . Y 3 P .
g9 5990911 A9 70% methanol ag distilled water ATWAIAY dauTusiNTsNITNANARY distilled
A A o A A A A Y A o
water UUTMUAITANAWINTAGA 5990901 AD 70% ethanol 1A 70% methanol WUTH 1 IndiAeany
Y 9 Y A o
(Table 2) W1ATANATUFY n-butanol HAZFUUIVEINNNITUITNATOUMIINANEUToUNBUAY
saponin 1@ digitonin WUWOIG5E1 1-2 (HUAWAT (Table 3 tlazFigure 5) HATNATDUFTHAUD
417411 1A83F Liebermann-Burchard test WUINTVeaz119uAUnIoU saponin 1A digitonin
= A I a . ) [ as a d a
waaanantiailua Tau (Table 4 tagFigure 6) MATANARGIVIINYINTTVAT WIAATIZHFIIA
vou T Hudematin FTIR WU n3sUATNaNAA8 70% ethanol, 70% methanol 1@ distilled water
- 1 4 a d ' ° A
NUUVLBLaZIUUNaU reflux Jense 1UHwduaiudsenou (Figure 8-9) ihmnmydsunavesasan
T1/HuA181AT94 spectrophotometer A1HITYDY Madland (2013) Aoz ITMIanaLUUNAY
o a P 1 =Y a H ) 1
reflux 1113 UATIZHAAINTYANAULAL 550 W1 Twiwas nufSuas T dunmuiannainig

@ﬂﬂﬁmmwaamiﬁﬁﬂﬁmmg%’u%’u 1/1,000 1/500 @z 1/100 aua1ay Usuiaa Tdduvesansana

910 70% methanol ARAUDUNAY reflux LAMINNYA A 456,229.51 403,663.93 1Az 406,242.62
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a @ o

TuTasnsudeiadans 3998917 70% ethanol ANALVVAAY reflux uag distilled water ANALUUNAY

o @ [% ?; % a = 9 £ < =

reflux MUA1AY aaumMsanaa1sa lddunnaonaz Taely 70% methanol aRALVVNAY reflux 3
¥ o A oy A v o o o o ~

Ysuna dminasheana ldannlaeniarzuie 100 N3y 18 total saponin ADETANA 1 NTUNINNTA

A0 43.97 ATU LAY 422.05 UAANTY 79989N1AD ethanol 70% ANALUUAAY reflux AD 40.19 AU LAY

370.47 Haansu uag distilled water @NALUUNAY reflux 24.24 ATN 1AL 342.24 Uaan5y (Table 5-6)
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&
Phytophthora palmivora mﬂ“l@f% 8U Colletotrichum spp. NNNEALND LALIYD Marasmius palmivorus Sharples.
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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 28.46 d
70% methanol soak 45.91 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

Leeuneny 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 *x *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 ¢ 1.36 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 3.08b
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 (ug/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
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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
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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

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 o *% *% -
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
A 1.01 1.90 3.03 9.96 -
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