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Abstract: Objective: This study aimed to improve the yield and
gelling property of lemon pectin. Methods: Oxalic acid was used
to extract pectin from lemon residue. The factors of optimal ratio
of solid-liquid, pH, extraction temperature and extraction time
were optimized through single factor experiments and orthogonal
experiments. The purity, degree of esterification and rheological

properties of the extracted lemon pectin were analyzed. The
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differences of gelling property between the extracted lemon pectin
and two kinds of commercial high methoxyl pectins (HMP-1,
HMP-2) were compared. Results: The results showed that the
yield of pectin extract was 22.83% , with total galacturonic acid of
76.06% and degree of esterification of 75.94% , when the ratio of
solid-liquid was 1 : 20 (g/mL), extracting pectin at pH 2.2 and
95 °C for 75 min. The viscosity of the extracted lemon pectin was
higher than HMP-1 and HMP-2. The calcium sensitivity was
between HMP-1 and HMP-2, and the temperature sensitivity
was similar to HMP-2. The sol-gel transformation of the
extracted lemon pectin was found at 76.55 “C in the calcium ion
environment. Conclusion: Lemon pectin extracted by oxalic acid
has good rheological and gel properties, and can be potentially
used as a stabilizer in acidic milk drinks.

Keywords: lemon pectin; oxalic acid extraction; viscoelasticity;

calcium sensitivity; gelation
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Table 1 Factors and levels of oxalic acid extraction
of lemon pectin
A BHE L C R BUR D 20
K- B pH ‘
(g/mL) JE/C [6] /min
1 1:10 1.8 85 45
2 1: 20 2.0 90 60
3 1: 30 2.2 95 75
X2 ERZRIFERRIZHAHMESRE
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Table 2 Results of orthogonal experimental design of

oxalic acid extraction of lemon pectin

K A B C D R/ %
1 1 1 1 1 9.32
2 1 2 2 2 10.67
3 1 3 3 3 13.53
4 2 1 2 3 21.15
5 2 2 3 1 21.09
6 2 3 1 2 20.24
7 3 1 3 2 18.27
8 3 2 1 3 17.01
9 3 3 2 1 15.84
""" ky 1117 1625 1552 1542
ks 20.82  16.26  15.89  16.39
ks 17.04  16.54  17.63  17.23
R 9.65 0.29 2.11 1.81
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Table 3 Physiochemical indexes of different pectin
%
B3] Sl FUR S AR £ HiE 1L
OAE % 76.06 75.94
NAE 5 69.60 72.07

2.3 BREBERFHE

2.3.1 FAWAYE HE 2 WH, OAE #4850 b
w T AT HMP-1 /1 HMP-2, 3 Ff R [ sk I8 4 51 i 1 2%
B TR A AR R, L BT ) TR 0 1 2% B
FEBEAR R AERAT N, XATREE M TR s
S5y F 5 S BOR  4 T I A8 BRI K B A 1 Bl
T g b ROk R B A A SR L Ay e
F PR

2.3.2  AGELYE PP 3 AT, 3 T R 6 b B4 b K
/N HMP-2 > #7 8 g > HMP-1, X 1] fig & A 4
HMP-2 BA 3 Z 5 isE, i DL e 85 F 5 R
MEAER. BN TR, A RS F#EE AR
G' % B FHAL S B TSR T AR SR AR R IR S
SRHEIE BT AR IR 3 R TR RS 1 X 4% 2 A
AN TR A7 I 7 2 X St A B T A R IR A T
2.3.3 WM REERA.G'S GE X wRR ok
T A5 K LA VR BE B PR A B S R R o Eh PRT AT A A AR

.
T e oARgR:
—e—HMP-1
—A—HMP-2

Ju—
(=)
El

T

B

Viscosity/(Pa * s)
>

102 %

1073 | | |
107 10° 10! 102
By B R
Shear rate/s™
A2 REGHITEBE

Figure 2 Statics shear curve of pectin
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Figure 4 Change curves of energy storage modulus and

loss modulus of different pectin during

cooling process
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