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Physicochemical Properties of Pectins Extracted from Pumpkin Peel
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Abstract

Pectins were isolated from pumpkin peel with hot-acid extraction method and the physicochemical properties were
determined including molecular weight distribution, galacturonic acid content, degree of methylation & acetylation and
bile acid binding capacity in vitro. Pumpkin peel contained higher dietary fiber (16%) compared to the pumpkin flesh.
Pectins prepared from pumpkin peel had 53% of galacturonic acid, whereas showed relatively higher degree of meth-
ylation (86.5%) with some degree of acetylation as well, which was distinct from commercial citrus peel pectin. In
addition, bile acid binding capacity of pumpkin peel pectins was investigated in vifro and around 9% of taurocholic
acid was bound in a model system, which indicated the possible health promoting effect of pumpkin dietary fiber.
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AAHE A48 F+25 7HA Aok HE S o] A=
galacturonic acid®] Y carboxyl”]= W gL} o ~H| =
= PAI5H, o 28| =23} A X (degree of esterification, DE)
2 ®7]%(Joslyn, 1970). £3] DE= Zelo] ¥4 7]
SEAQ &, AFA B ¥ 54 & 9FS VA
Qolo]H(Towle et al.,, 1973), €83 22 DE7} 50%
o]olm I E2A = E(high methoxyl pectinn HMP),
50% ©olstd AW EA =HE (low methoxyl pectin: LMP)Z
A BEFeEthBeMiller, 2007). el AA 2] F2EI oA
FAIE Az B A AGelA ThgFshAl AREE L o,
Hole 1A7154E, o%F B SFFE M E A
2§58 ot &7hE AL ATk(Rolin, 2002).

Subof] HEE A 2 715 ds sHdTEE
g Ao mE $EEFE524(Yoon et al, 2003), =
Ao mE suFEE9] AeE(Lee et al, 2010), =
2 uF FEE9 ofAg & ¥ HdAFe] ZE-(Kang
et al, 1997), @ &8t7} =2 s PR 2 kst
(Kim et al., 2005) 5°| 932, F9| AFEE= Fuko] thoF
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2+ citrus peel pectin(Sigma Chemical Co., St. Louis,
MO, USA)S T3t AHE-aF3ATh.
Ao|Mw a2 B8

2ol -2 TDF kit(K-TDFR, Megazyme International
Ireland, Wicklow, Ireland)E ©]-&3F AOACH S WM sl =
A3tk AlE(1g)S S0mM MES/Tris buffer(40 mL, pH
8.2yl HAMA71, WEA a-amylase 8 50 uLE 7}stal
100°C =0l A 150 ppm e Z 4037 Wik 5 51771 A
2ol Yttt ©]% protease &9 100 LS 713k,
60°C F2FZol| A 307+ WA ALE pHE 4.622 24
% amyloglucosidase -&9(100 pL)S 718} 60°C &=
Zol A 3027 F7F vk §, 4119] 95% ethanolS 7}at
of W& SANHTY AXES fE AH7E o] &8t

4

AAES sk, 105°Col A overnight A% & =S
S48t 2ol dfe] S AR

Al 4000 rpmell A 1037F AAlEe] etk 2§ 5ol

3912] 95% isopropanol2 7F8tal 30 & &QF Aol W

A&k -, ThA] 4000 rpmoll A 10:27F 4l ste] Hwid

< AH=ENEH EYsith o]F AFR/RE AAs] 9
178 AR Al S57 50m
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, SAAFSEAL -70°Ce) HAstaL Aol ARS-sklT.
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S} It "Elo| Hr EXtE Y

HAe o] Yt FAFS A8 Aste, A9E /T
o] ¢l 3(0.5 mg/mL) 0.45 umE membrane 2 o 3}
size exclusion XN A I 2 ulE 28 3)(HPLC-RI, Dionex
Ultimate 3000, Sunnyvale, CA, USA; Shodex RI-101,
Tokyo, Japan)Z EAIFFe] EX 5 B39t HHLS SB-G,
SB-806HQ, SB-804HQ(Shodex, Tokyo, Japan)S J&= A
Asted AMEEH A, EFEHDZE pullulanS ARESIY] #
T FTAE A staL EAES ALttt

Sut Dfm| BEl]

=]
S EE R

2 fate, R4
3} % (degree of methylation,
DM) 22|32 ol €3} (degree of acetylation, DAC)E =73
sttt ZgRE4 %S Taylor & Buchanan-Smith
(1992)¢] Wwel wat 438kt A5 200 mL(0.5 mg/
mL)oll A AJeFQl carbazole £ 100 mL2} 718+ H,SO,
1200 mLE 7FeFaL 85°CollA 5 & &<t wh-EA1Zl - 525
nmol A ¢ FBEE S5t st W E Sk (degree
of methylation, DM)$} ©}A € 3} (degree of acetylation,
DAc)= HEle] ZeRFEA ol 2H AfHo e wE
719} ol" 79 S S ALEA, vFEE Sl
F2]E WE-E37 acetic acidE HPLCE ©]-8-3h] &35
Th(Levigne, 2002). HPLC 4] Dionex ultimately 3000
(Dionex, USA), RI detector(Shodex, Japan), CI8 column
(4.6 x 250 mm, 5 um, Agilent, Palo Alto, CA, USA)S Al&
59, SlE 4 mM sulfuric acidE 0.7 mL/min® 2 A4
sted A 3FA T

H

SHf o] "EIS| in vitro BHEL ZEF &4
HEO] jn vitro FHAY A5 Park et al(2009)2]
MS A3t 24Tt 5mM FE2 taurocholic acid
M sodium phosphate buffer, pH6.8) &<} 5 mg/
mLe] HEE 7hsto] 37°Col A 2 AJRE Sk BESAIR #, 9
A3t AF5 Aol EA)3k= taurocholic acid®] Y& &4
sto] gEAke] Al AdsS A sttt Taurocholic
acid®] AHFES 98] Gilson 305 system HPLC(Gilson,
France)= AF&-3}S0 3L CI8 reversed-phase Column(3.5 um,
4.6 x 150 mm, Waters XBridge, USA), column <%+ 23°C,
UVE 200 nmollA] #2315 1 flow rateS 0.4 mL/mine
2 243} th. Mobile phase= MeOH : 0.05M sodium
phosphate buffer(pH 6.5)=80:20 (V/V)2.2 A}-&3}5]
Bile acid A¢s W& A5 @FAe] W3t vlE %= A
Al sYe o g =43 taurocholic acidE 34
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2 Ade FAAZE SAS(statistical analysis system;
The SAS system Release 8.2, 2002)2] General Liner Model
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Fig. 1. High performance size exclusion chromatogram of the
pectins from pumpkin peel.

Table 1. Degree of methylation, degree of acetylation and
galacturonic acid contents of pectins from pumpkin peel.

GalA?Y D. Mc” D. Ac¥
Control” 82.3+2.20° 77.3+1.36" 0.00£0.00*
Pumpkinz) 53.614.00° 86.5+0.46° 0.34+0.00°

DCitrus peel pectin; ?Pumpkin peel pectin; ?Galacturonic acid content(%);
“Degree of methylation(%); YDegree of acetylation(%); Different letters in
the same column indicate significant difference(p < 0.05)

el 60%Th Rk Sk, A ATk Ak $E
©] 21 th(Kravtchenko et al., 1992; Shkodina et al., 1998).
H B2 galacturonic acidoll A methyl”]2] gafol whel
high methoxyl pectintHMP)3} low methoxyl pectin(LMP)
E EEn HMPe mlE7] @3] 50% ol 7350l
3L, LMP= wl'7] ko] 50% olskl -2 gt
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