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The Properties of Lemon Pectin Gel Based on Fat Substitutes
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Abstract: In order to improve the economic benefits of lemon peel residue and broaden the application of
lemon high-ester pectin in fat substitutes, this study explored the gel characteristics of lemon high-ester pectin
for the requirements of pectin gel as a solid fat substitute. Firstly, pectin was extracted from lemon peel residue
by ultrasound-assisted citric acid method, and the influencing factors of lemon pectin gel texture were investi-
gated. The influence of pectin mass fraction on the rheological properties and water-holding properties of the
gel was further analyzed on the basis of the textural results. The results showed that the prepared lemon pectin
was a high-ester pectin, and the main factors affecting its gel texture characteristics were pectin mass fraction ,
sucrose mass fraction and pH value. When the pectin mass fraction was 1.8%, sucrose mass fraction was 68%
and pH value was 2.7, the pectin gel had the best textural characteristics , rheological properties and water hold-
ing capacity, and the pectin gel had the most stable structure and the optimal overall performance.
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Table 1 Factors and levels of pectin gel orthogonal test
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3 2.9 1.8 68 3

1.3.6  SRJEBE I AL A 0 7

K BAR SO S Je 5 Jie 12647 42 IS 4 4l , DK 2%
TR R Sk POLS, I A BE 1.0 mm/s, 0 H 5
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Table 2 Physical and chemical indicators of lemon peel pectin(rn=3)
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Table3 Effect of pectin mass fraction on pectin gel properties(n=6)

R B U By Bk JEh MEL
1.0 12.770.68° 17.01+0.67° 9.44x0.51° 10.14=0.78°
1.2 16.89+0.92! 20.98+0.76! 13.05£1.62¢ 14.48+0.11¢
1.4 19.161.32° 23.71+0.50° 15.64x0.70° 15.72+0.53°
1.6 22.40+0.17" 27.81+0.51" 26.25+1.16" 26.05+0.50"
1.8 28.46+1.01° 29.88+0.45" 31.06+0.42* 33.76x0.62"

i : BN RNG RN 22 5 8 3 (P<0.05) .

FH 2% 3 AT, A ) Jo ek 43 B0 I o 1) SR e O
PR B B RN LI ELAT 3 25 5 (P<0.05) .
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TE RS S 155, DR E i) e AR e |, e
REAC 2, Wil SR T 6 0 B R VAV v 1 R R i 1
2, DTG 0 = 24 it 78 DR 486 8, U S i K AE )
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Oy T RE 2 | O 5 R G K2 AR 5 G A R
Apholgh I3 S F I 0 A5 H 2 SR T A U
it 1.8% , T HRBEA G W RE B , AN S W5 Ak, o o SR
JR (R e R 0 BCh 1.8% . 28 b, e FE R I o 0 Bk
H 1.4% .1.6% .1.8% AT T —H1E3I 5
2.2.2 RN o O SR I U M A IR R A 5
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Table 4 Effect of sucrose mass fraction on the gel properties of

pectin (n=6)
WEMET R A% TEE g it Jlink=3ds NEL g
60 12.62+1.58° 14.61+1.15¢ 9.57+0.63¢ 10.09+0.62°
62 16.96+0.60 17.21+0.33% 12.61+0.96" 13.79+0.32¢
64 19.06+0.85¢ 20.87+0.63¢ 17.27+1.02°¢ 16.67+1.46°
66 22.15+0.67" 26.99+1.05" 25.00+0.87"> 24.62+0.45"
68 28.08+0.91* 29.75+0.47* 31.26+0.46* 31.31+7.98*

T - RIS Rl NE TR R 28 5w B35 (P<0.05) .

P 2% 4 AT, N ) J5 o 43 B0 A R M 6 e S5 A
FEARI 2 5 W (P<0.05) , [ 5 RE0E 5 & 3 B 15 K
BAGAR ARG B - BT BT AR X
T i TR T AR K, K A (RN ) RE =k
TR 1A 5T 7K O PR 235 P00 M 178 2 5 3 ok Sl R R
JE 43t e G VR ZR HEL A 25 K i R o =2 TR B ke
SET R A WK BRI, TE I = 4455 X, R e (R B I

SR RE S R0 A TR, 2 R B BT
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2.2.3  pH {HXF SR IBCHEME BTAA 1A 52 B 52 i)

pH (EX SR B BE AR E RS20 A 5 i .
®5 pHEXNREREHENIIE(n=6)
Table 5 Effect of pH value on the properties of pectin gels (n=6)

pH & /e ik il s N IR
2.7 28.56+1.25¢  29.53+0.74*  31.66+1.17*  33.60+0.99*
2.8 23.05+1.88"  28.04+6.48* 28.08+1.52" 27.03+0.21"
2.9 18.76+0.54¢  20.18+1.05%>  18.40+0.32¢  19.81+0.62¢
3.0 13.93+0.67¢  16.22+1.06"  14.54+0.32¢  13.70+0.91¢
3.1 13.05+0.32¢  13.06+1.09" 9.94+0.60° 11.63+1.22¢

T« [FBA Rl ING R IR 25 5 0. 35 (P<0.05)

FH22 5 A, B2 pH (R A3 N, SR e B g 1) 45 1
FEPR B 5 R IR I B SR PRIITE pH2.7 B IR ]
e AR, 150 IH IR SR J 5 e 11 o 245 5 M e i, AL B AR
HEE 254 75 B0 Z 1 Re |22, AR R K pH (H
SRR B BE AR, W RS th T pH (HEAKE A
DA 28 oty Loy 9 LRI TR AR SE R FRL B, 20T 1)
FEHLHE R AR/ R A BLGESE — e 1Y
L RS SR AR B AR 43K Y, S A, 24 pH
{EL/INT 2.7 B A5 380 10 SR e B e AS ok Y L s 5544 , T
TR BRI E , SO BN pH B R 2.7 FFIR T .
CEO R, YRR pH (H K 2.7.2.8.2.9 #HATIFAZIREG
2.2.4  HLBCEERE A 1F 28R 0 45 R

HRAE L BRI 45 R e PE Lo(34) IERZ R AT IE
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Table 6 Pectin gel texture orthogonal test results

B kS R/ B R LR O
A B C D PE5r
1 1 1 1 1 18.85 11.60 10.87 10.88 13.25
2 1 2 2 2 21.60 1697 15.11 1544 17.46
3 1 3 3 3 27.62 28.08 21.89 23.60 25.53
4 2 1 2 3 9.66 10.79 14.74 15.20 12.39
5 2 2 3 1 21.38 20.14 23.74 22.80 21.91
6 2 3 1 2 15.55 24.33 11.29 10.31 15.75
7 3 1 3 2 1091 12.39 20.33 20.67 15.70
8 3 2 1 3 12776 1223 11.37 11.45 12.00
9 3 3 2 1 12.02 21.53 18.48 17.50 17.31
k, 18.7513.78 13.67 17.49

k,  16.6817.1215.7216.30
k;  15.0019.5321.04 16.64
W22 R 3.74 575 7.38 1.19
K& Fk C>B>A
WIS AB;C,
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different mass fractions
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Fig.7 Water-holding capacity of pectin gel with different pectin

mass fractions
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