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Study on Extraction Conditions of Pectin from Lotus

(Nelumbo nucifera ‘Hong Xiang Lotus’) Seed Peel Waste

WANG Chao, LI Chang, HUANG Shi-rong
(College of Chemical Engineering, Xiangtan University, Xiangtan 411105, China)
Abstract: Pectin polysaccharide was extracted from lotus (Nelumbo nucifera ‘Hong Xiang Lotus”) seed peel waste by using ammonium

oxalate aqueous solution & the extraction solvent. Effeds of extraction conditions such as extracting temperature, ratio of solid to solvent,

concentration of ammonium oxalate and extracting time on the extraction yield were studied by single factor analysis method. The orthogonal

experiment design was used to optimize the extraction conditions. The optimal extraction conditions are as follows: extracting temperature

100 °C, ratio of solid to solvent 1:30 (m/V), concentration of ammonium oxalate 0.7% and extracting time 2 h. Under these conditions, the

extractionyield 12.5% is highest. The obtained extract was identified as low methoxy | pectin by fourier transform infrared spectroscopy (FTIR)

and determination of the degree of esterification (DE).

Key words: lotus seed peel waste; pectin; extract;ammonium oxalate method

BRI (pectin) [ ZAETHEYIMHREL. R, 2.
- PR SRR BE AT 20 P R R, SRR 2 B . R
e B BAF ke Ak, R RIEREERE, 1FE —
PO BN E By BRZGs ENYL. g, JHE. R
SRR T N AT g, RIE A
FEVHAEF RO 15000 LA |, oAt £790% sttt 11, 1 HL
i oK AL PURIGEBY Ak i b — B A T (15~20
T3 TCMED, BEIR AR o PR T R SR R SR B R R
A EENISEPRE

CLINT S5 B K A B R S A= A = A
W, 29 55E T RN 10~15%, R4 ERY . 5
O BB ERISE o X EER P iE s i ARSI}
APk, B S ERLIRGE RS, RRER I,
ks HE: 2012-07-08
EEWE: HmatsatriimE (2010J414052)
EEEN: T8 (1987-), B, MiLixE, AxsmE: EEREAF A
BRVEE: BWR (1974, 5B, #1, BIHd%R, MsE: EYEREE
FIFA

146

H EIRE TR IAEEE G5 Jee AR TSR
JEURHEBURRZ 0%, H IR TR R R 3T 1A i 42
S i FA AR KT, B L RInAE, g X 3h
SRR H Ry SR A Al AR ZHT R B (ko

AR, AV 2T TR I REOR SR BUR 1,
H T R i P DR AN T SRR BRES e mT Pk
M i AL BeAh, RN PR TS G
Ny FESERRAD Ao B B T e PRIk, ASSOH
R B ORI BB K B 220 o

1 MRS

1.1 MRS

HE R FH RS 0 PR £ A PR A AR A &
FRk. iR, SN, ZEE. MM, BRER. D-2F3
VEBA R S5 35 M o Hirti

GL21M B =i R 2 O, KD S U2 A TR A
A5 SHA-C BUKIRIEIRIR Vs, L3 M B e
R/ &]; PHS-3BW %4 pH i1, RS E IR A F] 5



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.1

DZ-2BC IT F.725 TH4H, KT R A R A A ;
NICOLET-380 {8 HLIH-A# 2T 443, 32 [E Thermo
AH]; WFZ UV-2802SH B84 ] WL He e i, e
Jer (R ESABRA ] PK-98- 11 84 s fiviEE /K
W, RETRITRES AR AR .
1.2 W77k
1.2.1 &R RS ERIE

K FHIHE e bL g B0,
1.2.2 3R R Z BRI PRI A R

(1) T B0R% R B 160 CI s TR T
ZEE . FNH BRI RN T B & .

(2) $EHL: MEWIFRELS g Bofy THET I, %A
[] FRVRRAR B I — 8 W FE ) SRR BV W, A — e i
(1) 7K 2 A N DR R I R HE AN R IR ], 290 (4000
r/min, 10 min), Y4E EiE.

(3) YpH{E: B L&, 6 mol/LEhig iM% pH
{E53.5, 5.0 (4000 r/min, 10 min), Y& FiE .

(4) LEEDE: W BB, INERRAR95% &
B YRR, TRERS), 0S4 h, SR A T ok,
SRJE BSCy (4000 r/min, 10 min), F:HH 75% [ 2. BE: 15
20, WEEDTIE -

(5) THE: PR TEAHTES0 C oM PR T 1
ZEE., PR, % FROHE AR 20 IR .

P=W1/W,>100%:;

Kb PRI SABFE (%); Wik RIR S HE0Y RS R
2 (@); WohEEHWRE (o
1.2.3 IR Z B I R R

LRI T (70, 80.90. 100 C ) B EE (1:20.
1:25. 1:30. 1:35. 1:40, m/\V). FHFEREKE (0.4%.
0.6%-. 0.8%. 1.0%). #EEURA] (1.0v 45520, 25h)
A DRI 20 T R A SR 22 WA 2R 1) R
1.2.4 RJRZ PEHREUR) IERE 555

FE BRI ZSE0 B |, DA IR 22 BE AR 1
FEEURRE (A) BRBIEL (B) HEEEGIKREE (O, $2HL
FA] (D) RANE R, 1B 4R 37K Lo(3) IE AT 5L 56
iff 7 3 B K SR e W A R BRI T2 5% A
1.2.5 RIRZHERLINERE 54

ORI 2 HEIE Ok K, S5 KBri & s Al A, SR
(R SL AR 21 At SO0 B S BT 2050 70T
1.2.6  RIRZ FE B RN E

SR B 77 14T

2 FERGVE

2.1 R IR B S B
IR L, 2l DA FURE R IR &5 5 e

AFR(HAL: pg/mL), LAS30 nmis KA TR IO GAE A
AR AR E 2R, HLRPERNE TN
y=0.0034x-4.17>10*, R2=0.9999

Kb xHFIUABRRBRKE, pgmL; yHREE,

S E, EEmHRIRZHEN S EN 14.90%+
1.78%, S53FFNETIRIE & 13.4~16.3%) 1RHEIE,
AT DAE R JR e 11 SR SR
2.2 RIRZ IR R
2.2.1  $EEUR EEN IR ZHEFER IR

10 -
- B
Eo6r
=
= T e
B e
2t ./
” 1 1 'l 1
ELL Rl ark 1ok

e s T
E1 RELEE AR S HE SRR

Fig.1 Effect of extracting temperature on the extraction yield
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Fig.2 Effect of ratio of solid to solvent on the extraction yield
K27 7 AESRBURE N80 C . BRI IKE N
0.6%. FEHINTA] 2.0 Wi T, RREHERT R Z 4
FERIFE . BEW S, BEERNREL IR R, RR%
B RIEIR5 8D BHIREE 1300, 193RI Bl K
BHo BE—DHIORMRLE, 53 Rimimeb . o HER

147



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.1

WIS, BT R T R R, ER B 2iE T
VERRAE, (ARG KM, R, % BRI E
RS ) B R EE DA 1:300 B 3 HHE IR FH R
TEBEIURS B R T TErh tA5 2UHH )45 R
2.2.3  HRREREENHR R IR
FERNRLE91:20. $RHGIREE N80 C. SRAUNTE
2.0 hiIZRAE T, SR 1 BRI FDN RIRZ BRI
o, SR UNESHR. WA LIE . B SR
IREEISE N, R B AWTHIIN, SHRREIRE
0.8%I R IAFZRIL Bl Ko 32D HIIN BRI
FMAFHR MR B, X ATRE A TR R B —
JEREREIS, LR SRR A B SN, 3
BURHUZ TS PSRRI E LI0.8% N . T
R R RR A AR RS B R e b B 45 2 AR

EEE
='=.' 4]
i
= o
&= -
- *_/
= o4l
-.| 1 1 A 1
Toong M. 0.8 1.0

LR HE (%
B3 BEEGERRE T RARIG R AT
Fig.3 Effect of ammonium oxalate concentration on the
extraction yield
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Fig.4 Effect of extracting time on the extraction yield
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Table 1 Results of Lo(3%) orthogonal test
A (R B(# C(¥®4& DM@#H® RKRIF

& REIC) | k) kUEe)  BFEN) E/%
1 1(90)  1(1:25) 1(0.7)  1(1.0) 6.44
2 1 2(1:30)  2(0.8)  2(15)  7.38
3 1 3(1:35)  3(0.9)  3(20)  6.90
4 2(95) 1 2 3 10.27
5 2 2 3 1 10.28
6 2 3 1 2 10.91
7 3(100) 1 3 2 10.87
8 3 2 1 3 12.57
9 3 3 2 1 10.93
ki 6.91 9.19 9.97 9.22
k. 1049  10.07 9.52 9.72
ks  11.46 9.58 9.35 9.91
R 455 0.88 0.69 0.70
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Fig.5 Fourier transform infrared spectroscopy (FTIR) of pectin
samples extracted from lotus seed peel waste.
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