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Optimization of pectin extraction from immature fruits of Guanxi
pomelo by Lactobacillus plantarum fermentation
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stability of pectin were determined. Results:

b e A AL M SUAT B A

capacity, oil-holding capacity, emulsifying activity and emulsion
The optimal
conditions for fermentation of immature fruits of Guanxi pomelo
plantarum were as follows: fermentation temperature of

37 “C, L. plantarum fermentation inoculum of 14 %, liquid-solid
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Abstract: Objective: This study aimed to optimize the pectin
extraction yield from immature fruits of Guanxi pomelo by L.
plantarum fermentation and analysis of the properties of pectin
extracted by L.s plantarum fermentation. Methods: Taking the
extraction yield of pectin as the index, orthogonal test was used
to optimize the process conditions of fermentation of immature
fruits of Guanxi pomelo by L. plantarum, and the content of

galacturonic acid, degree of esterification, protein, water-holding
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ratio of 25 : 1 (mL/g) . and fermentation time of 12 h, Under the

control of these conditions, the extraction yield of pectin was
11.60%, and the content of galacturonic acid; the degree of
esterification, protein, water-holding capacity, oil-holding
capacity, emulsifying activity and emulsion stabilities were about
26.13%, 68.58%, 0.53 g/g, 7.01 g/g. 14.33% and 33%.
respectively. Conclusion: The extraction yield of pectin extracted
by fermentation of L. plantarum was similar to that of the acid
process, and the obtained pectin was highly esterified pectin with
good application properties.

Keywords: Guanxi pomelo; pectiny Lactobacillus plantarum ;

fermentation; extraction yield
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Figure 1  Effects of inoculation amount on the

yield of pectin
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Figure 2 Effects of fermentation time on the

yield of pectin

BRI AR T AP AR R R AR O T R, AT S BUR IR 4R
BUORTF R W, & BErt R 24 h &2 47 EAT IE A2
K5,

2.1.3 WORHE X R IR BCRE A  d & 3 AT AL BEE
OB EE R 3 T, R IR BCR 2 TR R .
MR =20 = 1 (mL/g) i, R BOR T E 78 8.31%
FeAi . AHYFLAE R R B AR v, S A — o Y AR
Rl & R EG B B0 L & T VR R 45 E SR TR R B B R R
M B2 42 3k it 5 R 0 P A, DT 2 AR 5 A T S S 1
SR e TS i v 5 VRO bl 3 0 B — i R R A, &
VR 1 TR 5 G A 2R S 00 4 P 3 BT, B ROk LG
e 2 BAS RN & o™ . ok, WOk BB 25 ¢
1 (mL/g) 224 AT IE 3838 46 .

PR
Extraction rate/%

15:1

25:1

2()‘1 1
BORHEL
Liquid-solid ratio(mL/g)
FREARTR R 2 57 1 # (P<0.05)
B3 Ak R R E A

Effects of liquid-solid ratio on the yield of pectin

=o
=

Figure 3

2.2 EXMHARE

AR PR R 32 3 00 45 SR L 2 B 5 3E Y S B0 LA T O
22K 4 PR AL U P KR I3 156 BT R A R
%2,

M1 2 W, B I R B A S B R it 1406, OB HE
25+ 1 (mL/g), KEERTE] 12 h; 4% R 2 X 5 e 41 BUR 19 52
W) FY R BN TR A R EE > K T e ) > R 0

L) FUAT B8 A2 1 A B0 20 TR VR 8 oty SR ST 482 OO I 11 e



F&M | Vol.40, No.2

1 EXRBEERAKFER
Table 1 Factor level of orthogonal test
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1 10 20+ 1 12
2 12 25+ 1 24
3 14 30: 1 36
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Table 2 Orthogonal test results
Eas A B C eI
1 1 1 1 7.87
2 1 2 2 10.02
3 1 3 3 9.68
4 2 1 2 7.60
5 2 2 3 8.98
6 2 3 1 11.13
7 3 1 3 8.47
8 3 1 10.97
9 3 3 2 9.14
""" B 919 798 999
ko 9.23 9.99 8.92
k3 9.53 9.98 9.04
R 0.34 2.01 1.07

T LM R & 142 B L 25 ¢ 1 (mL/g) . K BE
I E) 12 b 78 e 45 2 N BEAT 3 U0OFAT B0 Uk S2 6, I A5 1 e
TFIHEIR A 11.60% . 53 2 Pl KB IAR B A L.
2.3 FARAFEZEMEIREMERSN

ZER I L SR FH AR ) 2L AT TR R TR T 4 TR oA AR R
B Tl SR S SR A LM T R O 26,1306 JER LA
68.58% R [ B & 1.57 % oKk M 5 4 vk 4 )
0.53,7.01 g/ FLALYE L K FL AL AR 8 1 40 31 o0 14.33 % AN
33% . KA RW], IPF R T = B A B SR e, AR R
e TG A B SR e R B (p H<T3.5) FBE B (=55 %) Y SR
1% TPF SRR m] o H T 2R SR DL e 49 55 &l Tl
R K V5 R i o 52 R e B R 7 T R 45 e 4 R
R FE B A Tl F T B 7 B R Y, IPF
TR (45 K M 5 B I M % m T Munoz-Almagro 40 4
TBUR He SR R, FT R SR R R Aok R b AR AR T IPF
P S S W B IR, B 2 LR, AT R T
K B3 5 R S A A A e AL AT 0 R A b R il e R
IPF SR 8 & A4 A MR 1 8L 1 (<C15.6 %)
H AL A FLAL AR MR T 224 T IR R S St
SBE L TTRE S B A A s SR Y FLAL M R OeT

3 i
TR A 0 7 T 28 B A 352 6 A 1L 5 o £

TUBRE EHWANEABRREANAEZEMRIRRIZMAL

SR H IS PR T2 A O LR VA B A i 14 00 VR L
25+ 1 (mL/g) & BERTE] 12 h, B & T R BCE N
11.60% , - LA BE MR & 524 26.13% BRALE  68.58% .
EER A RN LSTY% Rk M5 82 3 R 0.53,
7.01 g/g FLAKTE M DL B FL AR AR e 1 4 B ol 14,33 %
33% . IRANIRIY T & e R 3 AR IR LR A, S
ST LA SR e 1) Al P B R R L ARRR S M A AF
HATHWAGHT .

5% 3k

[1] TANG Y, ZHAN T, FAN G, et al. Selenium combined with chitin
reduced phosphorus leaching in soil with pomelo by driving soil
phosphorus cycle via microbial community [J]. Journal of
Environmental Chemical Engineering, 2022, 10(1): 107060.

[21WU H, XIAO D, LU J, et al. Effect of highpressure
homogenization on microstructure and properties of pomelo peel
flour film-forming dispersions and their resultant films[J]. Food
Hydrocolloids, 2020, 102: 105628.

[3]LIU G, HOU T, GUO S, et al. Comprehensive utilization of
immature honey pomelo fruit for the production of value-added
compounds using novel continuous phase transition extraction
technology[J]. Biology, 2021, 10(8): 815.

[4] HOU T, GUO S, LIU Z, et al. Novel pectic polysaccharides isolated
from immature honey pomelo fruit with high immunomodulatory
activity[J]. Molecules, 2022, 27(23): 8 573.

[S]DIAS 1T P, BARBIERI S F, FETZER D E L, et al. Effects of
pressurized hot water extraction on the yield and chemical
characterization of pectins from Campomanesia xanthocarpa Berg
fruits[J]. International Journal of Biological Macromolecules, 2020,
146: 431-443.

(6] 4. T 5 T V5 2 IR D 4% 3 T R 09 T D WE (9], ST 2 B o7
R, 2017, 8(5): 213-214.

LIU X. Research on technique of extracting potato slag pectin with
fermentation[J]. Journal of Heihe University, 2017, 8(5): 213-214.

[71 WAN Y J, HONG T, SHI H F, et al. Probiotic fermentation modifies
the structures of pectic polysaccharides from carrot pulp [T].
Carbohydrate Polymers, 2021, 251: 117116.

(8] HIMZZL, XUNE. A [] 77 vk $2 JBUH 25 b R A9 BT 58 (9] £ 4 I
Ak, 2013(7): 112-114.

TIAN Y H, LIU H. Different extraction techniques for pectin from
sweet potato pomace[J]. The Food Industry, 2013(7): 112-114.

9] E4 B, J5oRE, A, 55, SO 2 B HUE W & BRI R AE K
FEPUEALTE P BT 0. o 1 B ES R, 2022, 33(9): 54-62.
WANG R N, LI R Y, ZHENG P, et al. Microbial fermentation
extraction, characterization and antioxidant activity of Polygonatum
polysaccharide[J]. China Food Additives, 2022, 33(9): 54-62.

[10] B/ BR, 2% B, IR AR K, 45 A A7 SR A 32 B0 B v O i

BRI SE HE R[], £ ik Tk BHE, 2013, 34(16): 376-379.

195



196

FF % B B DEVELOPMENT &. APPLICATION

DAI S Q,LIG Y, SU D L, et al. Research progress in citrus pectin
extraction and modification[J]. Science and Technology of Food
Industry, 2013, 34(16): 376-379.

(1] 4 i . LR T 7 T 0 i %0 0 T O 8 0 TR (0], ol B 2
1, 2023, 53(1): 1-3.

HOU J L. Application of Lactobacillus in fermented food [J].
Industrial Microbiology, 2023, 53(1): 1-3.

[12] W 0, iS4, 7 B, S R k4R ISR P 0 S SRR B Ak e
PR 52 0 B L[] B d S R BE Tk, 2018, 44(4): 287-292.
XIEM L, YE F Y, LEI L, et al. Effects of acid extraction
conditions on the physicochemical properties of apple pectin and
its mechanisms[J]. Food and Fermentation Industries, 2018, 44(4):
287-292.

[13] X4 g, W SCHR, WRAG ML 55 SR K HOROAE W W ik 0T 5 0 e
(1. 3 O B= 24 4, 2023, 54(7): 2 723-2 731.

LIU J M, CHANG W H, CHEN Z M, et al. Research progress of
pectin and its microbial degradation [J]. Acta Veterinaria et
Zootechnica Sinica, 2023, 54(7): 2 723-2 731.

[14] T -, 5 AR, T 35 2R Y £ RO N FH A 9 R 0], VLR
el BL2E, 2016, 44(8): 30-34.

LIU L P, ZHANG S H, JI X M. Research progress of pectin
extraction and application[J]. Jiangsu Agricultural Sciences, 2016,
44(8): 30-34.

[15] e A L AT B8 i 280K 8% A 7 M A 2 4 % HC o O 52
[D]. o8 T/ K2, 2022: 1-4.

WEI J Y. Efficient production of functional exopolysaccharide by
Lactobacillus plantarum and their applications[D]. Wuxi: Jiangnan
University, 2022: 1-4.

[16] Wk A R, FET, I HBE, 45, 2108 2 MEAS R AE L A8 Ak K BT
SRR 0] £ 5 S LB, 2022, 38(3): 154-159, 172.

YAO Y H, TANG N, YING X R, et al. Characterization,
rheological study and antioxidant activities of polysaccharide from
Azolla[J]. Food & Machinery, 2022, 38(3): 154-159, 172.

[17] SILVA I M, GONZAGA L V, AMANTE E R, et al. Optimization of
extraction of high-ester pectin from passion fruit peel (Passiflora
edulis flavicarpa) with citric acid by using response surface
methodology[J]. Bioresource Technology, 2008, 99 (13): 5 561-
5 566.

[18] SAEIDY S, OMIDI P, NASIRPOUR A, et al. Physicochemical and
functional properties of cross linked and high pressure
homogenized sugar beet pectin: A comparative study [J]. Food
Hydrocolloids, 2023, 134: 108041.

[19] AKLILU E G. Modeling and optimization of pectin extraction
from banana peel using artificial neural networks ( ANNs) and
response surface methodology ( RSM) [J]. Journal of Food
Measurement and Characterization, 2021, 15(3): 2 759-2 773.

[20] EIRA, A, T A%, &5, KR 75 R RS AT A NG £
Y T AMRARD]. AR BHE 5 %64, 2022(5): 59-61, 64.

WANG Z W, XIE M X, YU M, et al. Optimization of fermentation-

BE 268 H | 2024 £ 2 B | RASHM

ultrasonic extraction of soluble dietary fiber from okara [J].
Agricultural Science & Technology and Equipment, 2022(5): 59-
61, 64.

[21] 3k Tr 2, Jri3E, 22502, A5 WA o7 1A 35 00 Ak % I 7k B2 IR 5K

PR B AT P I £ 25 4 T 20100 i R S iR, 2021, 32
(12): 104-111.
ZHANG Q H, WAN H Y, LI Y J, et al. Optimization of extraction
conditions of soluble dietary fiber from Gongshui white pomelo
peel using response surface analysis[J]. China Food Additives,
2021, 32(12): 104-111.

[22] XURLL, MR, X B 55, 4. A W 15 52 UR 49 B i ob ml v ok
G B & 2 1) A 52 0], 00 T B R A e A R, 2022, 31C D) : 75-79, 92
LIUJ H, LIN Q Q, LIU R F, et al. Extraction of soluble dietary
fiber from grape skin pomace by fermentation method[J]. Journal
of Henan University of Urban Construction, 2022, 31 (1): 75
79, 92.

(23] J& ra e . i o7 v 41E A A 1 A Sk 4 2 MR I T ZBF ST (0], Ak
2 TR, 2023, 37(5): 10-14, 52.

ZHOU X H. Optimization of fermented monkey head mushroom
polysaccharide extraction process by response surface method[J].
Chemical Engineer, 2023, 37(5): 10-14, 52.

[24] MEGIAS-PEREZ R, FERREIRA-LAZARTE A, VILLAMIEL M.
Valorization of grape pomace as a renewable source of techno-
functional and antioxidant pectins [J]. Antioxidants, 2023, 12
(4): 957.

[25] MUNOZ-ALMAGRO N, RUIZ-TORRALBA A, MENDEZ-
ALBINANA P, et al. Berry fruits as source of pectin: Conventional
and nonconventional extraction techniques[J]. International Journal
of Biological Macromolecules, 2021, 186: 962-974.

[26] BIBIAE, w5 %, = 7, S5 R R Ik A A KRR T A

it B 2T 4 T2 A BOH B 23 7 (9] B B2, 2018, 39(2):
112-118.
MIN Z M, GAO L, GAO Y Z, et al. Optimization of the
preparation process for soluble dietary fiber from rice bran by
Aspergillus niger fermentation and its physicochemical properties
[J]. Food Science, 2018, 39(2): 112-118.

[27] 4. IR G BE 0 ) SRR 4R IO R T B R SE[D]. Bt BH: Stk
%, 2021: 31-32.

LI Y. Study on extraction and drying technology of pectin from
Premna puberula pamp[D]. Guiyang: Guizhou University, 2021:
31-32.

[28] CHEN H, QIU S, GAN J, et al. New insights into the functionality

of protein to the emulsifying properties of sugar beet pectin[J].

Food Hydrocolloids, 2016, 57: 262-270.



