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Optimization of Pectin Extraction from Potato Pulp and Product Composition Analysis

YANG Xi-juan, DANG Bin

(Laboratory of Agric-Product Processing, Qinghai Academy of Agriculture and Forestry, Xining 810016, China)

Abstract : In order to optimize the ultrasound-assisted extraction of pectin from potato pulp left after starch extraction, five
key factors affecting pectin yield including ultrasound power, extraction temperature and pH, the length of extraction time and
solid-to-liquid ratio were investigated by one-factor-at-a-time experimental design, and a mathematical model representing the
relationship between the function and the five variables was constructed using quadratic regression orthogonal rotation combi-
nation design, and the effects of pairwise cross-interactions among the above factors on pectin yield were evaluated by response
surface analysis (RSM). The optimal process for the extraction of pectin from potato pulp was determined to be the extraction
of the raw material at 80 “C for 47.6 min with a 21-fold volume of water under the assistance of ultrasound treatment at 300 W.
Under these optimal conditions, the yield of potato pectin reached up to 15.76%. Furthermore, the obtained product was
analyzed for its physico-chemical parameters, and all the analytical results met the requirements of the national and industrial
standards.

Key words: potato pulp; ultrasonic extraction; pectin; optimization; composition analysis

2011, Vol. 32, No. 04 25

RS TS209

W — KR INE, | iz AFAE TR 1) 41
[Esrte JLABE A D- 1 FLBEEE % (D-galactuonicacisd) ,
AA R BRIt e . R TR %, 1
W BRI B L I R A s R A IR 3
. A ARKKEFRELT 2 It HHLEERM
TFs R 5 R A A I [R] P AT K A4 15% (13
HK, MR EREAE AR R L 1500t LA 1, HEZY 80%2,
P B 11 75 oK S s K A, (R A SRR R
AT AR5 A B

SCERARIRED: A

Weks HiW: 2010-04-08
FEEIH W RMEL2E B 4 QR 5L 400 H

S 1002-6630(2011)04-0025-06

TR B 2 TR S I T ve B IO R = 8 A ok b7
W, SR EE PR ERE, Y0 THEN
15%~30%, [k =&k, HASHEEY, Hyr, E
DAY oF T A% e e SRR 11 i R R P TR Y RN i B B 4
W, FH R 7 i B B T R v v SRR () WF e i AL A
16, K12 75 V2B IO B 1 1 2 43 BT R DR o R
BOR TR VE RS S R A B W AL, R
PP AR RS . AN PR AR B AT Bl
TS PR R HENEE ), SRR, A R R

EF RN WMAWEL980—), Lo, BhERWESTH, fl-d, WF50J5 m o R75= Mk L. E-mail: 156044169@qq.com



26 2011, Vol. 32, No. 04 =1

il =

X TLEHA

[RIES-71, DALt A S 36 0o 7 5 i 1 i T 25 % S v 2R
WRECARBEATHETT, T A B B A 1) — 20 I R ] 42
o %

1 MHELETE

11 Mk

AR RS TREARA A R,
LK CEE. T H . AAME . . ke, &1k
i, WA ATl a- TR, B ) 3700U/g)
I R AW ARG R IEA A D- IR R (4
ks, 4% 99%)  Eit: Fluka 247,

12 [R5k &

KQ-500 R A /e il g Bl vl A A A AT PR
AF]; FZ102 TR YIRARER AL b s 55 K
SR T LD4A-2 Bl dERER BN
AE240s LT/ R Mkl - FER 208 LB AR
Hl; PHS-25 81 pH 7t G REIAY) s RE-52A Jig#s
RA SHZ-TRFEHF KIS Rl RS
J7s HH-S RUAC BRI S S Iai E S AT R A
Hl; LGI-18 Wik TRl Abnthadi e R R A IR A
mlIE s 7230G T IR RS AT IR A
EI
13 Jrik
131  LEWifE

T L S — A — 0 AR — 5 0 — B — DRV
— T — M — o 75 B — IR A — RS UL —~ T~
i
132 HAEELS
1321 JERl AL EE

ARSI B A PR et DA B K K i T R 1) 1 L
54 20%~40% JEN . SRt 2 2R Ym, 53
WARAE — LA 5y a3 25, % S e 1) o 1 N 4 5 A ™ TR R
M. DUk, ASZIGAEH a-TE R AR TR, SR
SRR 0 R SR WA AR A
4500r/min B5.0 30min, 7% FiEW, oK SEEREG—
W, DABR 23U Bl i B R, WOARTTE B AR
T 5 .

1322 AR

fe—E B LK, FERER T pH (E, HEA
PTG AR, LR 2 A g,
BRI,

1323  IRiULIE

RIHE O IAE 40°CRAT B AWRAR T, ISR
Te/K W, Bk, 4500r/min 2.0 30min, 3 H 75%
ToIK CBEVES: 2 WK, AR DTIE R,

1324 T

KHEAA VT, HA)% 10Pa. #JE— 20T,
a2 h
133 RIPIAIEAS ek 4l At fh T 4% i rp R R
TR ¥k

EMATRARIG AT, AN SE 50 % 7E K o TS 6 1) S Al
by A REERRG AR, el A IR (X) . 21
% (X))« TREURA(Xs) . pH 18 (Xa) FUEHE HE (Xs)5 A =
KRR NN R, DLARBA R (YY) 1Rt fabs, i
AT 2 (12 92ie) IR INE IEAS e R Al & it e R 3R
1 B IR 23R 86 P 0 e KT S IR BNV TE AT g
AW IR ACE . R R AT gid g 1.
#1 FEHE(L/2 50H) =K EDAIE IR 44 Ak D 4% B R

R T EREA L5

Table 1 Levels and codes of five factors

Zi/K Xo 5 Xl Xa FEHY Xa Xs BL L

il D# W JEIC I} 5] /min pH (g/mL)

2 500 80 65 3.0 1:30

1 450 75 55 2.5 1:25

0 400 70 45 2.0 1:20

-1 350 65 35 15 1:15

-2 300 60 25 1.0 1:10
IR A] 50 5 10 0.5 1:5
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Table 2 Scheme and experimental results of quadratic regression
orthogonal rotation combination design
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Table 3 Variance analysis of the multiple regression model

RIS Xi Xe Xa Xa Xs 33 1%
1 1 1 1 1 1 10.54
2 1 1 1 -1 -1 6.2
3 1 1 -1 1 -1 5.92
4 1 1 -1 -1 1 11.35
5 1 -1 1 1 -1 2.8
6 1 -1 1 —1 1 4.68
7 1 -1 -1 1 1 5.11
8 1 -1 -1 —1 -1 3.51
9 -1 1 1 1 -1 10.55
10 -1 1 1 -1 1 12.11
11 —1 1 -1 1 1 8.28
12 -1 1 -1 -1 -1 10.82
13 -1 -1 1 1 1 4.47
14 -1 -1 1 -1 -1 478
15 -1 -1 -1 1 -1 2.91
16 -1 -1 -1 -1 1 8.05
17 -2 0 0 0 0 9.87
18 2 0 0 0 0 9.92
19 0 -2 0 0 0 5.11
20 0 2 0 0 0 15.58
21 0 0 —2 0 0 464
22 0 0 2 0 0 7.65
23 0 0 0 -2 0 6.24
24 0 0 0 2 0 2.48
25 0 0 0 0 -2 7.18
26 0 0 0 0 2 11.55
27 0 0 0 0 0 9.75
28 0 0 0 0 0 10.14
29 0 0 0 0 0 9.08
30 0 0 0 0 0 11.58
31 0 0 0 0 0 9.63
32 0 0 0 0 0 9.21
33 0 0 0 0 0 9.31
34 0 0 0 0 0 11.15
35 0 0 0 0 0 9.87
36 0 0 0 0 0 10.61

TRIE PR AmE L2V FLt P{E
[lJ)q 336.3481 20 16.8174  F:=18.048  0.0001**
P4z 13.9771 15 0.9318
FS A 7.6145 6 12691  Fi=1.795  0.1675
WRZE 6.3626 9 0.7070
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Table 4 Significance test of regression equation coefficients

EIPERT P A% t i P {i
r(Y,Xa) —0.5103 2.7830 0.0106*
r(Y, X2) 0.9502 14.2937 0.0001%*
F(Y, Xs) 0.2985 1.4672 0.1559
F(Y, Xe) —0.6812 4.3638 0.0002%*
F(Y,Xs) 0.7935 6.1150 0.0001**
r(Y,X22) —0.8284 6.9367 0.0001**
r(Y,X2) —0.9031 9.8633 0.0001%*
r(Y, X2) —0.3332 1.6573 0.1110
r(Y, XiXe) 0.4511 2.3709 0.0265*
r(Y,XXs) 0.5023 2.7245 0.0121*
r(Y, X2X3) 0.3415 1.7042 0.1018
F(Y, XaX) 0.5988 3.5070 0.0019%*
F(Y, XXs) —0.2767 1.3506 0.1900

e x BFRIE, P <0.05; «x tEFMIH, P<0.01.
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Fig.1 Response surface and contour plots illustrating the effect of
ultrasonic power and pH on the yield of pectin
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Fig.2 Response surface and contour plots illustrating the effect of
ultrasonic power and solid/liquid ratio on the yield of pectin
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Fig.3 Response surface and contour plots illustrating the effect of
extraction time and pH on the yield of pectin
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Table 5 Physico-chemical parameters of pectin product extracted from
potato pulp under optimized conditions
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