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The extraction process of polyphenols from Porphyra haitanensis

and their antioxidant and antimicrobial activities in vitro
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Abstract; The Optimization of the extraction of polyphenols from
Porphyra haitanensis and their antioxidant and antimicrobial
activities in vitro were studied. The effects of liquid-material ratio,
ultrasonic times and ethanol concentration on the contents of poly-
phenols from P. haitanensis were investigated. Moreover, the re-
sponse surface analysis method was applied to determine the optimi-
zation of the extraction. The results showed that the optimum condi-
tion for the ultrasonic-assisted extraction of polyphenols was as fol-

lows: liquid-material ratio 35 : 1 (mL/g), ultrasonic times 43 min
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and ethanol concentration 66%. Under the optimum condition, the
contents of polyphenols was (6.8540.13) mg GAE/g. The research
of their antioxidant activity in vitro showed that the polyphenols had
the scavenging capabilities of DPPH and ABTS radicals, and their
ICs50 were (36.6740.75) and (16.07+0.32) pg/mL. respectively.
The value of oxygen radical absorbance capacity ( ORAC) was
(1 005.1£11.8) pmol TE/g. Meanwhile, their antimicrobial activity
in vitro showed that the polyphenols could inhibit the growth of test-
ed microorganisms including Escherichia coli, Staphylococcus
aureus » Bacillus subtilis and Sarcina lutea , and their minimal inhib-
itory concentrations were 1, 1, 1, 2 mg/mL, respectively.

Keywords: Porphyra haitanensis; polyphenols; ultrasonic-assisted;

antioxidant activity; antimicrobial activity
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Figure 1

polyphenols from Porphyra haitanensis
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Figure 2 Effects of ultrasonic times on the contents of poly-

phenols from Porphyra haitanensis

2.1.3  ZEEWE  HIE 3 RH, S E R R RS L WA R
PSR AR, B R BE S N, 35 528 2 W & R B 0
TR PR, LB E AR 2026 ~60 Mo i, 7 4 B 4%
IR R Z W& T CEEWRBEAE 6000 B L 35 538
LM A s B (. #(6.8140.06) mg GAE/g. Z 515 %
KL W& R T R 2 SRR R B 100 Y0 B L 35 5 S
DR Z BT . 3R] AR R IR R Y 2 2 S5 DA )
R R A O B ORI T W LB R
T Z BRI . G, e LBk N 602,

2.2 WA EGEMRALIET

2.2.1 KBBS54 RMT RIERFRRBLEE R Disg
KL A mAE AW {E . Y% Box-Benhnken Hr.0> 41 £ 7 #H
HEAT R B B KR ILFE 1R R 5 A5 R
*€2,

o

5

7.01
- 6.05
2
£ 501
5
]I[ .
g m 40r
o <
ES RN
R ° 3.0F
é o0
< E 20}
=
=}
(&) 1.0L
0.0 1 I I | ! )
20 40 60 80 100
R

Ethanol concentration/%

B3 LHMRESEEXSHETHY N
Figure 3 Effects of ethanol concentration on the contents of

polyphenols from Porphyra haitanensis
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Factors and levels in response surface design

Table 1

KE AWEH(mL/g) BEBHBE/min C ZFWE/%

—1 2001 30 40
0 3001 40 60
1 40 11 50 80
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Table 2 Response surface design arrangement and

experimental results

=2 A B C  ZWMEHE/(mgGAE-g™ D)
1 —1 —1 0 5.37
2 1 —1 0 5.73
3 —1 1 0 6.19
4 1 1 0 6.71
5 —1 0 —1 5.10
6 1 0 —1 6.27
7 —1 0 1 6.42
8 1 0 1 6.44
9 0 —1 —1 4.44

10 0 1 —1 5.69

11 0 —1 1 6.34

12 0 1 1 6.40

13 0 0 0 6.78

14 0 0 0 6.83

15 0 0 0 6.57

16 0 0 0 6.77

17 0 0 0 6.64
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Table 3 ANOVA of the constructed regression model
=] T AHE Bl F {8 P REME
iRl 6.967 0 9 0.774 2 15.16 0.000 8 =
A 0.530 7 1 0.530 7 10.39 0.014 6 *

B 1.211 0 1 1.211 0 23.72 0.001 8 * %

C 2.102 0 1 2.102 0 41.17 0.000 4 * %

AB 0.006 5 1 0.006 5 0.13 0.7317
AC 0.339 5 1 0.339 5 6.65 0.036 6 *
BC 0.351 3 1 0.351 3 6.88 0.034 3 *
A? 0.140 0 1 0.140 0 2.74 0.141 7
B 1.157 0 1 1.157 0 22.65 0.002 1 * %

AU
afi iR 2=
JE] 7.3250 16

0.297 5 ABE

T ox RREFEFE.P<0.05; « » FRMERTFH.P<0.01;
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12.630,
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Interaction effects of ethanol concentration and ultrasonic times on the contents of

Figure 4
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polyphenols from Porphyra haitanensis

R4 IEEXSHMHFMELY DPPH BME ABTS BHEBRE IC, &

Table 4 IC;, values for DPPH free radical, ABTS free radical of polyphenols from
Porphyra haitanensis and ascorbic acid
PPN 48 b REIPOES [ )5 5 i R? ICs0/(pg » mL™")
i S A y=0.898 6 ++17.109 0.990 6 36.54+0.75
DPPH H 3£
YU L 2 y=2.157 7 2 +16.073 0.995 2 15.71+0.18
IGE¥ LW y=2.7835 x+5.322 8 0.991 6 16.07+0.32
ABTS H 3t

PR 1L R

=3.604 6 x+6.933 4

0.996 3 11.96£0.26
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Figure 5 The attenuation curve of fluorescence intensity of

Porphyra haitanensis polyphenol and trolox
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Table 5 Bacteriostasis effects of different concentrations of polyphenols from Porphyra haitanensis in vitro
I/ R B B AR/ mm
(mg+ LY KAt s v 8 A PR Al BEAT B HEH NS BREH
0.5 - — — —
1.0 8.11+0.04 8.12+0.04 8.13+0.06 —
2.0 8.227+0.08 8.24+0.06 8.33+0.03 8.12+0.07
4.0 8.54+0.08 8.59+0.06 8.71+0.07 8.20£0.06
8.0 9.10+0.11 8.88+0.06 8.96+0.06 8.32+0.02

T AN 6 mm,HME 8 mm,

HA 285 2 T A L o R T RE R OO A G R 2 W Y 4
H o TVIE AR 50 45 2R 5 AR i R R B 7 i A D R
458 3 22 T 2 B R AS — B0 LI TR 7R A B AR U SR 2
My 1) 7 % A O AR MBI 58 3R 1 45 22 B 1) Ml Al A 7 B 4
RSH @SRRI IR R RIE KR DA A
R 14 P T A A T e — R T Y K AR S A A
T 5T B DG E B AL T B HG Al 2R 3 T
WK RA it — B WAL .
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