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Antibacterial activity and antiseptic effect of
ethanol extract from apple pomace

ZHANG Hualing'?, HAN Jing', LIU Xu"*", PU Liu', GUAN Yuanyuan', DUAN Jieying'

(1. College of Chemistry and Life Sciences, Chengdu Normal University, Chengdu 611130, China; 2. Liquor-Makign
Bio-Technology & Application of Key Laboratory of Sichuan Province, Zigong 643000, Sichuan, China )

Abstract: In order to improve the utilization of apple pomace resources, verify the antibacterial activity and antiseptic
properties of the ethanol extract of apple pomace, the antibacterial activity of extract from apple pomace were determined
by the inhibition zone test. In addition, the antibacterial effect of the extract under different pH and salt concentration
had been studied. At the same time, the ethanol extract of apple pomace was applied to the preservation of Passiflora
edulia, using sensory scores and various physical and chemical indicators ( Ve, soluble solids, total acid, solid acid
ratio) as the basis to investigate the antiseptic effect of the extract. The results were as follows: (1) The ethanol extract
of apple pomace had no obvious inhibitory effect on yeasts ( diameter of inhibition zone <1 mm), but it had obvious

inhibitory effect on Staphylococcus aureus and Escherichia coli ( diameter of inhibition zone was 6—=9 mm). (2) The best

WrFE B HA: 2020-11-03

EETIB . R BAR KN P4 5 S0 2 A 4100 B (NJ2017-13) 5 B R KA A QH AL T 3 (201814389142) 5 P4 )i

BREOT R E ST AT H (2019YFG0170) [ Supported by Liquor-Makign Bio-Technology & Application of Key Laboratory of Sichuan

Province (NJ2017-13) ; College Students Innovation and Entrepreneurship Program (201814389142); Key R & D Projects of Sichuan

Science and Technology Program (2019YFG0170) ],

YEZ R Ar: SRR (1982-) Bt PHIT, 322 AR Wit A S AR R 7= ity i AR B SY , (E-mail ) zhanghualing2010@ 163.com,
CEEMEE X W B AR, N FUR I TR TFSE , (E-mail ) 465685853@ qq.com,



1182 OO0 M W

41 %

inhibitory concentration for these strains was 4.0 g + L. In addition, when the antibacterial effect of the extract was

optimal , the pH was 6—7 and the salt concentration was 5.0 g + L. (3) The optimal concentration for Passiflora edulia

was 0.2%, and the rot rate after storage at this concentration was only 6.7% ( control group was 67%) , and the weight

loss rate was 5.5% (control group was 36.3% ). The soluble solids and total acid content were not significantly different

from those before storage (P>0.05) (control group P<0.05). And most of the fruits were plump, firm, bright and

shiny, moderately sweet and sour. The antibacterial extract of apple pomace has antibacterial activity and significant

antiseptic effect, and provides a theoretical basis for the development and utilization of apple pomace resources.

Key words:; apple pomace, ethanol extracts, Passiflora edulia, antibacterial activity, antiseptic effect
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Table 1

Evaluation of the antimicrobial effects of

apple pomace ethanol extracts

P

Selected strains

T RCR

Antimicrobial effect

KT s

Escherichia coli

Eg Uk KNG +t
Staphylococcus aureus

RERE B -

Yeast

T —ZRR AL R B A 2 U 1 90 TR T M (T B B
< 1 mm) 5+ U 2 B ERAY) 2 I A A R (T
R EAZRR 1~3 mm) 5 ++FoR PR BRI R I
TR (VB A ELAR N 4~ 5 mm) 5 +++ 7R i £ B4R
WINPT M (PP R A B AR 6~9 mm)

Note: — indicates that the ethanol extracts do not exhibit
antibacterial activity (the diameter of the antibacterial circle < 1
mm) ; + indicates that the ethanol extracts show mild antibacterial
activity (the diameter of the antibacterial circle is 1-3 mm); ++
indicates that the ethanol extracts show moderate antibacterial activity
(the diameter of the antibacterial circle is 4—5 mm) ; +++ indicates
that the ethanol extracts show high antibacterial activity (the diameter

of the antibacterial circle is 6-9 mm).

—_
[=2 3w ]

—&— KJAHFH Escherichia coli

TR P e A
Inhibition zone diameter (mm)
)

oalees & WA F AR Staphylococcus aureus

1 2 3 4 5
REUY)UKR S Extract concentration (g-L™)
PSP R A £ T B EUH) A e 400 1 A S 5
Fig. 1 The best inhibitory concentration test of

apple pomace ethanol extracts
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R ERMR S R ARG, Wk BE R 5.0 g - LB 411
PR P LA de K, 22 ) B o R ViR BE g 35 im0 B PR A
Wk, 7 2= Ay AT aE R R K [ 3R Tk B b B SE
S BRI e 6T K FT B R 4 00 A BRI
A EIE I 22 AN 3 (F<F o544, ,P>0.05)

—_ = =
N

/*—/\'

g
g
8
ﬁ £ 10
5
o
RY 6
‘g 4 —o— KWkt #i Escherichia coli
S
ié: 2 omleee ST AGERE Staphylococcus aureus
0
1 2 3 4 5
pH

Bl 2 pH {EDOESP SR i £ P B O 0 TR 3 T 52
Fig. 2 Effects of pH value on antibacterial activity of

apple pomace ethanol extracts

S
(=2 )

—e— KIGFFH Escherichia coli

M B AR

Inhibition zone diameter (mm)

el & WA HEERE Staphylococcus aureus

S N A~ O

1 2 3 4 5
Eh ¥k ¥ Salt concentration (g-L')

B3 R X R L ISR )
$ IR A0 T 1 A 5 )
Fig. 3 Effects of salt concentration on antibacterial activity

of apple pomace ethanol extracts
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Table 2 Sensory properties of passion fruit after treatment in each group
b PR EESS B RE (F41L) @ T 2 IR
Treatment group Sensory score Hardness Colour and lustre Fullness Flavour
EEE 35 2N UL oG L€ LS
Blank group Soft Dull and matte Shrinking Faulty
A LR U A 80 L0 R A7 PN IR PR IS
Ethanol extract of apple pomace Stiffer Bright and lustrous High plumpness Moderately

sweet and sour

T RPER A g P LR — S R E (L,

Note: The data in the table are the measured values of one box randomly sampled from each experimental group.
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Table 3 The decay rate and related physical and chemical indexes of each treatment group were determined

-1y 1y Ve AL R ) R [ 7% L
b3 Jo s % KREH  Vitamin C(mg - 100g™) Soluble solid( % ) Total acidity( % ) SC/TA ratio
Treatment group Average Ave-ragc st s T, s e s e T T TN T
° decay weight (a6 %N =) WEET EEE WEEET RS &% &89
rate( %) less( %) Before After Before After Before After Before After
01-06( %5 1) 67+ 36.3+ 29.8+ 24.2+ 19.6+ 16.0+ 3.1+ 2.08+ 6.3: 1+ 7.7 : 1+
0.3a 0.3d 0.1a 0.1a 0.1a 0.3¢ 0.10a 0.10¢ 0.1a 0.2a
11-16 13.3+ 7.9+ 29.8+ 26.5+ 19.6+ 18.3+ 3.1+ 2.72+ 6.3: 1=+ 6.7: 1+
0.3b 0.2¢ 0.2a 0.2¢ 0.la 0.3b 0.12a 0.20b 0.la 0.2b
21-26 6.7+ 4.3+ 29.8+ 28.0+ 19.6+ 19.2+ 3.1+ 2.95+ 6.3: 1=+ 6.5: 1=+
0.3¢ 0.3a 0.1a 0.2b 0.1a 0.2ab 0.05a 0.05a 0.2a 0.4bc
31-36 10+ 6.8+ 29.8+ 27.8+ 19.6+ 18.9+ 3.1+ 2.88+ 6.3: 1+ 6.6 : 1+
0.2bc 0.2b 0.3a 0.2b 0.2a 0.1a 0.15a 0.12a 0.1a 0.12b

TE: RP R AR (6 M PATEER) BP9 ME, FIZIAR /NG FHRRORTE 0.05 KF L2257 B34,

Note: The data in the table are the mean values of each dose group (6 parallel data). Different lowercase letters in the same column

indicate significant differences at the 0.05 level.
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T 0.1%F 5 O A (11-16 41) 0.3% 3
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3 W54 n
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Z WA AL (PPO) i A ALY (POD) S AH 56 il
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BTGP 7 7 RO B B B s R R AR
S AR S SR T S KSR By S O fif 5 g it T —
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JS7 2R 14 B B8 P e i A — 5 R S
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