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Optimization of extraction process of pectin from papaya peel by complex
enzymes and analysis of product properties
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(College of Mechatronic and Quality Technology Engineering, Nanning University, Nanning 530200, China)

ABSTRACT: Objective To optimize the extraction process of pectin from papaya peel by xylanase and
cellulase, and analyze the properties of the product. Methods Papaya peel was used as raw material, the effects
of single enzyme dosages, complex enzymes ratio, complex enzymes dosage, solid-liquid ratio, pH, enzymolysis
temperature and enzymolysis time on the yields of crude pectin were analyzed by single factor experiment, the
orthogonal experiment was designed to obtain the best extraction process parameters. Results The optimum
extraction process of crude pectin was as follows: Enzymolysis temperature of 60 °C, enzymolysis time of 3 h,
solid-liquid ratio of 1:50 (g:mL), complex enzymes dosage of 120 U/g, the final yield of crude pectin was 28.67%.
Under these conditions, the crude pectin from papaya peel reached the national standard requirements, and the degree
of esterification was 62.4%, belonging to high ester pectin. Conclusion The extraction process of crude pectin from
papaya peel has been optimized by complex enzymes for the first time in this study, and the established method is
efficient and environmentally friendly.
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Table 1 Table of experimental levels of orthogonal factors

K #
S ANHRIRE B R CRHRE L D B4
/°C fii]/h (g:mL) /(Ulg)
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HE B SRIINFIIR L Y TR E
1.4 HIENIE

AR SLREIYEL 3 K. kA IBM SPSS
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Fig.1 Effects of single enzyme dosages on pectin yields (n=3)
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Fig.2 Effects of complex enzyme ratios on pectin yields (n=3)
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Fig.3 Effects of total amount of complex enzymes on pectin yields

(n=3)
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Fig.4 Effects of solid-liquid ratios on pectin yields (n=3)
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A 8.59%, Ki# pH Thim, AR B T,
M pH KF 6.0 7, RKAERNESENEE, EBEN
23.62%, XSk HAGIGE B R 2R RN . 2 4L E N
B VR pH 78 HP vk 2 55 X A 121, 3k i 15 BA il i
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Fig.5 Effects of enzymatic hydrolysis pH on pectin yields (n=3)
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Fig.6 Effects of enzymatic hydrolysis temperatures on pectin yields
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Fig.7 Effects of enzymatic hydrolysis time on pectin yields (n=3)
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TEBL R R SEI R b, DUATUR B 515 3 45 %,
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Table 2 Orthogonal test results

A B C D
558 \ \ . o Ve TG I
TED mmmEec O MEERA RMEbEml)  EAMEE(U) HIHIH/% o
1 1(50) 1(2) 1(1:30) 1 (120) 23.27 22.65 21.69 67.61 22.54
2 1(50) 2(3) 2 (1:40) 2 (140) 24.30 24.50 24.64 73.44 24 .48
3 1(50) 3(4) 3 (1:50) 3 (160) 25.25 25.08 25.70 76.03 25.34
4 2 (60) 1(2) 2 (1:40) 3 (160) 25.76 25.78 25.68 77.22 25.74
5 2 (60) 2(3) 3 (1:50) 1(120) 28.78 28.43 28.80 86.01 28.67
6 2 (60) 3(4) 1(1:30) 2 (140) 24.74 24.89 24.41 74.04 24.68
7 3(70) 1(2) 3 (1:50) 2 (140) 25.25 25.30 24.63 75.18 25.06
8 3(70) 2(3) 1 (1:30) 3 (160) 22.88 22.80 22.17 67.85 22.62
9 3(70) 3(4) 2 (1:40) 1 (120) 24.46 23.98 23.40 71.84 2395
K 72.36 73.34 69.84 75.16
sz 79.09 75.77 74.17 74.22
K 71.63 73.97 79.07 73.70
ki 24.12 24 .45 23.28 25.12
k» 26.36 25.26 24.72 24.74
k3 23.88 24.66 26.36 24.57
R 2.48 0.81 3.08 0.55
B % 4, B, c D,
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Table 3 Analysis of variance
75 5 .
e AW CETE 5 F P mEH

Y

A 2 33.862 169311 105.51 0.000 *K

B 2 3.178 1.5890 9.90  0.001 *

C 2 42.744 21.3718 133.18  0.000 **

D 2 1.085 0.5423 338 0.057
wE 18 2.888  0.1605

& 26 83.757

2.3 R MRS ER

Wzk 4 Fs, SRAMAL T2 AR AR B SR
AL EZS R R THRE . A, mRAEK
T, SRR S RIS GB 25533—2010 ¥R
JEELR . AR MHLR I I ER L R 62.4%, J&T
BRI, RIS AT T N R R B S AR Tl
LA Bl TR R R B AR L e R X
Wk, MR R, A YRR ECT. 2R3 A R Y
T P0RE oy T A% e 5 kP4

®4 REBUIBERMNESR

Table 4 Determination results of physical and chemical indexes

of pectin
TiH PN AR B R fige
TR % <12 7.8+0.3
ZAAEB/(mg/kg) <50 14.6+1.2
BN I3 55 11 % <1 0.5+0.09
RCEFURRER O 1/ % =65 70.3+3.8
BRALEE /% - 62.4=2.1
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BAEMER 120 Ulg, MHEBARRNIL 28.67%, % IEK
T B T aS AR L, SR A% PR JE R R, REAE B AR
ARHEAR, ARSI B AR iR B R bR 2R, B
J& TR R, A B AR ORI B R 120z g FH B
FE TSR

g5 LTk, ARBIRGE AR AR B Hp gkt R e 1 T &
BET NS S ARG, XA O T % 774 1 255
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