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Extraction technology and antioxidant and antibacterial
activities of polyphenols from Semiliquidambar cathayensis
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Abstract ; In order to develop and utilize Semiliquidambar cathayensis, orthogonal design was used to explore the effects
of ethanol content, liquid to solid ratio, extraction time and temperature. Moreover, the DPPH - and hydroxyl radical
scavenging activities of the polyphenols were also investigated. The inhibition zone and minimal inhibitory concentration
(MIC) were used to detect the antibacterial activities, and determined by Oxford Cup method and broth dilution

method. The results were as follows: the best extraction condition was ethanol content of 70% , the solid to liquid ratio of
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1: 16, the extraction time of 60 min, and the extraction temperature of 60 °C. In addition, there was no significant

difference of the IC, value of DPPH - free radical scavenging between 5.22 wg + mL" polyphenols and 4.31 pg + mL"

ascorbic acid. And the IC  value 105 pg + mL " of hydroxyl free radical scavenging of the polyphenols was significantly

lower than that of ascorbic acid 180 pg - mL"'. The results also showed that the polyphenols had antibacterial activity

against Staphyloccocus aureus and Escherichia coli with the antibacterial circle were (13.7 £ 1.2) mm and (10.0 = 1.3)

mm, respectively. And the MIC were 0.393 and 0.785 mg + mL™, respectively. This research provides the theoretical in-

formation for further development and utilization of Semiliquidambar cathayensis resources.
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Table 1

Factors and levels of orthogonal experimental design

% Factors

K Level B

A
AR B

C D

R R B ] PRI
Ethanol content Liquid-to-solid ratio Extraction time Extraction temperature
(%) (g-mlL") (min) (€)
1 50 1:16 40 50
2 60 1:18 50 55
3 70 1:20 60 60
1.2.5 DPPH - & WA fmkaenl e LRIy (2017) W07k R R4S P oimA 1.0 mL 0.75

J7 ik (RS 2017 ), FEAS [ v B 4 25 2 B far 20
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DPPH - {#T, IR % 8 20 min, 484 2% C E A FH
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ASPATIRES , BOFME . AR A2 (2) T AR A
MAEd: 2 C W DPPH - [ B LAY 1S IR %
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0

#H i ,4,4 1.0 mL 1.0x10™ mol - L' DPPH -
KBRS 1.0 mL oK ZBIRA 578K
517 nm ZEAYIRERE ;4,8 1.0 mL AS[R] 5 &k B 1)
FEAAYEE R C W, 43 A 1.0 mL 1.0x10™
mol « L' DPPH - Jo7K £ BV W, %8 Tt b 5 I 1 20
min,, DLIG7K £ B 300 s 1 0 R 0 A gk
517 nm AL FYWOGRE ;A0 5E 1.0 mL oK B
5 1.0 mL #E I RAE I 517 nm AR RYIROGRE
1.2.6 2awiAFrit sz S Zhu et al

x100% (2)

mmol - L W48 A AE W, A 2.0 mL PBS F1 1
ml ZEI K IRAT, #E A 1.0 mL 0.75 mmol - L™
TR ARV WA 1.0 mL 0.01%33 AL 4,37 °C A%
i 60 min, T 510 nm 2B A5 G EE R A 5 1 1.0
mL ZEKACHE: 1.0 mL 3 AL &, D45 6 R N
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2, BLRIRAE QDR f B K 0 MH 8% 37 36 76 J0 18
AT EIA KR G FR L, B 32 JR e I, Y51 1
0.1 mL W B, BNIEFHIGTE 6 4484, &
MBI 100 pL B A, B8R 4 25 21 A far
ZW4,0.1 mg - mL" 555 PH X B4, DMSO
RIAYEXT IR . T 37 CH AP R IR 24 h,

THhRR = x100% (3)
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Fig. 1 Standard curve of gallic acid
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Fig. 2 Effects of ethanol content on yield of total

polyphenol from Semiliquidambar cathayensis
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Fig. 3 Effects of solid to liquid ratio on yield of total

polyphenol from Semiliquidambar cathayensis
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Fig. 4 Effects of extraction time on yield of total
polyphenol from Semiliquidambar cathayensis

2.5 REUREX 2 S BHEIRM M

FEPEHUREE 30 ~55 CYEEIN, bl 2 BOR B
R ZBRBCR BT S) BB T R X 2
b EwmE R AR, Bl 55 Ch, 2R
BT, XTRRARSRE T, ZH A i
B W1 R,

2.6 EXRIE

MR8 5 P 22 0 45 L, 396 B i 4 2 > B £
MM BUE R A B KO OE 32 S, O
X2 AT M 22 40 BT, B 8 SRR T & AR
K Ly (3*) IEZZHF KPR (E 1), &I Ly(3Y)
BRSNS, 25 RNk 2 s,

M1 2% 2 W22 R MZ5 SR ml A, 2 FE AR B A i R
WL BRI (] B IO R A 4 AR 4 22
oy Jeh 22 W 1 L5 0 %) R ) 19 S M Ry O >
PEIURT (] > B LU > B B, 4 2 i B 2 15
7 PRI S K AL A3B1C3D3, R 2 vk
JE R 70% BHEH 1 16, $2EURHE] A 60 min, $2HX
T 60 CM AR T2,

4.8 1
4.7 1
4.6 1
4.5 1
4.4 1
4.3 1
4.2 1
o 41

Extraction rate (%)

W39,
3.8

25 30 35 40 45 50 55 60 65 70
IRBUEE Extraction temperature ('C)

5 B HORL R X 4 2~ WA A 22 B 4 R A 52
Fig. 5 Effects of extraction temperature on yield of

total polyphenol from Semiliquidambar cathayensis
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Table 2 Yield of total polyphenol from Semiliquidambar

cathayensisunder orthogonal experiment

A B c ISEA)
T 3 e D IS
wn kg RGO e Yiaa o
No AL A4 . . Extraction total
to solid  Extraction
Ethanol . . temperature polyphenol
ratio time
content (%)
1 1 1 1 1 4.21
2 1 2 2 2 3.0
3 1 3 3 3 4.90
4 2 1 2 3 4.65
5 2 2 3 1 4.31
6 2 3 1 2 3.51
7 3 1 3 2 5.11
8 3 2 1 3 4.57
9 3 3 2 1 4.48
K, 12.11 13.97 12.29 13.0
K, 12.47 11.88 12.13 11.62
K, 14.16 12.89 14.32 14.12
R 2.05 2.09 2.19 2.51

2.7 &ZEWET LB DPPH - B HEMNERIEA
WiE 6 FIER 3 FroR , 4 26 A 2 1 i BH A4 Xt

MadE A 2R C R R EWE 0.002~8 pg + mL' {5 FlN

Py —E MR A % DPPH - H A
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Fig. 6 DPPH -

from Semiliquidambar cathayensis and ascorbic acid

radical scavenging ability of polyphenols
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Fig. 7 Hydroxyl radical scavenging ability of polyphenols from Semiliquidambar cathayensis (a) and ascorbic acid (b)

R3 SELNFESHMMBES C
%t B EE R AL T IC,,

Table 3 IC,, values of radical scavenging ability of ascorbic
acid and polyphenols from Semiliquidambar cathayensis
b DPPH - 1C, VJ¥
sam?if- DPPH -+ IC,, value
i (pg - mL")
#HE & C Ascorbic acid 4.31
£} Polyphenols 5.22

FF TR 4 €048 26 BR O X A R4 . )
G O A R A 22 W I B P AR D (13,7 £ 1.2)
mm W% 5 TR (10.0 £ 1.3) mm,

x4 SHFPETSHONEEER
Table 4 Diameter of inhibition zone of polyphenols

from Semiliquidambar cathayensis

Z a5 BRI R B
T Fh Diameter of Inhibition ~ Diameter of inhibition
Strain zone of polyphenols zone of streptomycin
(mm) (mm)
PN LN 10.0 = 1.3 25.3+ 2.1
Escherichia coli
G O AR 13.7 £ 1.2 18.5 + 1.5

Staphyloccocus aureus

S 2P AT 22 T ) 46 B €5 85 7 K TR RN R i A
B %) MIC 43 %14 0.393 .0.785 mg - mL"', HBF5¢ 4%
SRR, S2E I 2 5 BA W R
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Table 5 MIC of polyphenols from Semiliquidambar

cathayensis to two species of pathogenic microorganisms

i 53 AL
Mass fraction
(mg - mL™")

PN

Escherichia coli

S O A R

Staphyloccocus aureus

0.197 + +

0.393 + -

0.785 - -

1.57 - -

3.13 - -

6.25 - -

12.5 - -

25.0 - -

H " FRORAERBE I " FORBCERVE L,
Note: “+” indicates bacterial growth; “ =" indicates no bacterial

growth.
3 WikkE &k
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LB T2, R BCRN 5.11% , K K&

T CHRE 2.67% (5 F ¥ 55 ,2017) o &k 7 ik
HA RIFMRcE Al b IR I T 2R,

AHIFGE R AR AN = A 06 1 E 3 R 5, X 4
LA 2 B A AL RE I EAT IR R B, 4 2
RS 2 WG Bk DPPH - H AW IC,, 54E4 &K C
A BRI E IR IC,, L 4E A C IR, B8
WA RO 0 2 RAM TR 58 45 R R W,
G 2 2P A Ao 22 B XoF A 2% G BH P R G 4 (0
R P I 22 [ B TR R A K TR R A R A
HFEF . RARIR 2 4 2P N Aar 22 i EL A 558 1 Bt
AT R LA TR R EL A B R PR AR, B
BB RE, 28 T 220k m B R4
M E R KT, A5 X 4 26 21 Iy 2
B 75 B T 2 A0 A B B Ak, B B T AT
THRIEHEGE, N IF K KR BE 24 4 28 2 A ey 9% U 42
HE T E AR

SEH .
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