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Optimization of extraction process assisted by ultrasonic and antibacterial

activity evaluation on the protamine from silver carp
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Abstract: To realize the high comprehensive utilization on the by-
product of silver carp, taking the testis sacs of silver carp as the raw
material, the effects were studied, including the concentration of
citric acid, the temperature, ultrasonic power, ultrasonic time,
solid-liquid rate and extraction times on the efficacy extraction of sil-
ver carp spermary. On the base of single-factor experiments, and
through the orthogonal test, the optimization experiment conditions
were as followed: concentration of citric acid 0.45 mol/L, extraction
temperature 55 “C, the ultrasonic time 20 min , ultrasonic power

400 W, ratio of solid-liquid 1 : 30, and the extraction times 3 times.
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The extraction ratio of chub protamine was 3.25% at the optimized
conditions, Four groups chub protamine were purified and separated
through sepharose fast flow ion-exchanged chromatography. By stud-
ying the antibacterial activities of the four group. excepting the pre-
cursor protein, the other groups had a good inhibition on the salmo-
nella, staphylococcus aureus and escherichia coli, especially the
group II and II1.

Keywords: silver carp; ultrasonic assisted extraction; protamine;

ion-exchange chromatography; anti-bacteria
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Table 1 Basic composition analysis of silver
carp spermary %
Koy =i R JIg W5 . Tix

75.23+£1.35 11.8940.42 7.07+£0.80 1.86+0.08 2.69+0.13

2.2 BERAKRERSW

2.2.1  FPERRWE X ORISR M R R A
BERR W B AE 0.05~0.65 mol/L i, #4085 2K [ 1) 15 3% bl 25 47 45t
R Vi B2 1) 8 K 6 W 5 v B IR (P<C0..05) L #E 0.45 mol/L
A 5 38 B B e (3.22 00D

2.2.2 ARBUREEX R E AR MM R & 2 A R
ot 60K 2 F A5 3R 0 R R K 20K 2R 10 15 256 R DB BEE 1
T 3 T (P<0.05) , M BE iR 5] 50 CHf, ks & [/
1350 3.18% YR B Ak 2L T+ & 55,60 CHE . /5% T B ¥
AR AL (P>>0.05) , H 4% HUp fa K 28 (I OB 6k 9%, I
B 50 CHAEIE .
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Figure 1 Effects of concentration of citric acid on the

yield of protamine
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Figure 2 Effects of concentration of extraction temperature

on the yield of protamine

2.2.3 BB RS E O EAE W B E 3 W, A
B [E]FE 10~ 60 min W, #0625 11 09 15 3 %6 I & J5 R AR, 72
30 min B 15 360k F 8 5 . bl 3 IR (P<<0.05) .

2.2.4 BEIRMAREECOERNEm HE 4 A, RS
AW MR, M E O AR ET &SRR
(P<C0.05), 7£ 400 W B 74 F 3k 3.22% . 4 /& ) % >
400 W, B8 75 Il 7 2E 1 JR 38 A AT AR R OB 1 T Ak 1k 5K
il A HAS 3 B FRRAT (P<C0.05) . [ . H 75 i I R ok %
100 W B A

3.4r1
3.2r
3.0r
2.8F

2.6

S
The yield of protamine/%

244 L Il Il Il Il Il
10 20 30 40 50 60

R B ]

Ultrasonic time/min
AR B R TE 0.05 K2 5 8%
B3 AN A A G R R Y
Figure 3

Effects of ultrasonic time on the yield

of protamine
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Figure 4 Effects of ultrasonic power on the yield

of protamine
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Effects of solid-liquid rate on the yield

of protamine
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Table 2 Factors and levels of L, (3"') orthogonal design

KT ARPIRIRIRIE/ B SRIBGREE/ CEARE/ DA 3/

(mol « L™1) C min W
1 0.35 45 20 300
2 0.45 50 30 400
3 0.55 55 40 500

3 BRBREARNIZHN L )EZRKER
Table 3 1,(3") orthogonal design and result of the

extraction of protamine

K A B C D TEYIA
1 1 1 1 1 2.67
2 1 2 2 2 2.81
3 1 3 3 3 2.87
4 2 1 2 3 3.11
5 2 2 3 1 3.08
6 2 3 1 2 3.25
7 3 1 3 2 3.12
8 3 2 1 3 3.18
9 3 3 2 1 3.01

""" ky 278 297  3.03 292
k> 3.15 3.02 2.98 3,06
k 3.10 3.04 3.02 3.05
R 0.37 0.07 0.05 0.14

R 3 AL MR E A RNER ER R A>D>
B>Colm iR T ZAEG R ABC D W R 3 B
H, BEAEE AR R R 2 N R R BE 0.45 mol/L,
PEHGR B 55 °C L |7 B[] 20 min, # 5 I3 400 W, B ) L
1:30 (g/mL),$2H 3 K,
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Figure 7 Analysis atlas of protamine treated by

ion-exchange chromatography
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Table 4 Inhibitory effect of protamine components on Sal-
monella , Staphylococcus aureus and Escherichia
coli cm

4
41 T T 2
Moy 1 4147 11 4143 11
YOI 1.1140.10 1.6040.20 1.3040.10
4 (0 R 4 BR 0.927+0.13 1.3040.05 1.0040.12
PN LR 0.87+0.11 1.10£0.13 0.90+0.07
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