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Abstract: Objective: The extraction process of alkali-extracted abalone viscera polysaccharides (Aavp) was optimized, and
the preventive and repair effects of purified Aavp on H,O, oxidative damage on L929 cells were studied to provide a
reference for the development and application of Aavps. Methods: Crude Aavp was obtained by hot alkali extraction
followed by alcohol precipitation, and its extraction process was optimized by the response surface method. The preventive

and repair abilities of H,O, oxidative damage on L.929 cells were analyzed. Resulst: The optimum extraction conditions of
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crude Aavps were as follows: Solid-liquid ratio of 1:150 g/mL, extraction time of 2 h, and extraction temperature of 70 °C.

Under these optimal conditions, the yield of crude Aavp was 8.57%. In the prevention test of H,0, oxidative damage on
L929 cells, different doses of purified Aavp (20, 50 and 100 pg/mL) had a significant preventive effect on 1929 cell
oxidative damage (P<0.001) but did not show a dose effect. The cell survival rate of the middle dose group (50 pg/mL) was

the highest (71.94%+3.08%), which was slightly better than the positive control vitamin E group but not significant. In the

repair test, different doses of purified Aavp (20, 50 and 100 pg/mL) had a significant repair effect on the oxidative damage
of L929 cells (P<0.001) and showed a dose effect. In contrast, the cell survival rate of the high-dose group (100 pg/mL) was
the highest (90.93%+1.17%), slightly higher than that of the positive control vitamin E group (87.96%+3.05%). The results
showed that purified Aavp showed an excellent preventive and repair effect on H,O, oxidative damage in L929 cells.

Conclusion: Aavp has an ability to repair H,O, oxidative damage of L929 cells.

Key words: abalone viscera; alkali-extracted polysaccharide; response surface optimization; oxidative damage
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(12000 r/min, 20 °C, 15 min), JLIEH/ D ai/K %
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Table 1 Factors and levels of response surface test
S
KA X EHR X, P HR I 1] X AR
(g/mL) (h) (c)
-1 1:200 1 60
0 1:150 2 70
1 1:100 3 80

1.2.5 ffifafEgsoiderl ettt SR AR R
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F 40 mL Tris-HCI ¥ % (pH7.2, 50 mmol/L) , [
DEAE Sepharos Fast Flow & ( L #% A& ® 5.0 cmx
25 cm), 0.5 mol/L NaCl #EIRAS BRI, Fiid A 2 mL/
min, SR FHHER SIS IR VR LA, Al 25 ISR 45 17
S IRV HRLR, ARSI RS SR =

PRIV, TEFEZE R URER, P 25V UR TR A5 I vk
Z W, B 40 mg LR E Z BEAE M T 1 mL
0.2 mol/L NH,HCO; ¥ ¥ ., >k Sephacryl S-400
HR £ (A& S @ 2.6 cmx<90 cm) EHraifl, ik
30 mL/h, SRHFBSTBAR AR BRI, Ko 25 I A4S
P S PRI B 2R, AR p 2RI e S
RV, TEEL 78 Redi =, AT (R
53T EER 3.5 kDa), BB4LKBENT (4 °C) BERMA H
Cl (AgNO; ULTELEP), FLA5 ¥ UR T (R T 4514 A
Jrik 1.2.1 priR) 154tk 20 (fn 24 S 2lifk Aavp), 48
HPLC 43 -4l 98.66% .
1.2.6 4iffii37  HUE 2509 1929 4, ¥ & 10%
25 IML7E 19 RPMI 1640 1532, 7€ 5% CO,. 37 °C
YRR BE B FEAE NG TR, BERE 1 d #ik 1 RP
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SERT 7 B A BEas (A (S B3R 3L, ol
ML) . XTRELH (&R 3E, A 4 A1 H,O, Ab3HZH
(A4, EERFRFEFUEE S35 50, 100, 150, 200,
250 1 300 umol/L 1) H,0,), F: B 3 4~ FA1
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(AME. B G)HE AT R
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1.2.8 ZWEX) L929 gk ifn T /EH B
XA R 1929 Bt , #22FF T 96 FLAR P (2x
10* A~/FL), SEEGSTH A - 25 A (R AL | ARy
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Table 2 Preventive effect of purified Aavp on oxidative damage of L929 cells
4151 BB BB

2 H4A FERNM T RPMI 1640855573, 5324 h e, IMRPMI 16408577 3%, 553724 h
R RN TRPMI 164055555, 53724 h e, 7 (RPMI 164055 773E+150 pmol/L H,0,), 55724 h
PR B ZH R AIH T (RPMI 164035 33E+50 pmol/L Vi), 35524 h eI, I (RPMI 164035 373£+150 pmol/L H,0,), 355724 h
RIS 2540 FEFPAI LT (RPMI 16403537 3E+20 pg/L Aavp), 55724 h e, N (RPMI 164045 373£+150 pmol/L H,0,), 155724 h
4 220 R T (RPMI 16405535 5:+50 pg/L Aavp), ¥53524 h e, 7 (RPMI 164055 77:3E+150 pmol/L H,0,), 55724 h

o0 AR 2R 2 2

BRI T (RPMI 16405552 3:+100 pg/L Aavp), 15324 h

P, i(RPMI 16405537 3E+150 pmol/L H,0,), 53724 h

3 4lifk Aavp X L929 A S B E
Table 3 Repair effect of purified Aavp on oxidative damage of L929 cells

iVl BB

SRR

= HH
Filze
PR X IR 2H
AR 2 2541
PRl 2 2420
o AR 2R 2

PRI T RPMI 1640155545, 153524 h

I, ITRPMI 16405537 3%, H53724 h
L, JN(RPMI 16405535 3E+150 pmol/L H,0,), K53%24 h
I, HN(RPMI 164035 77 3£+150 pmol/L H,0,+50 pmol/L Vi), 53724 h
e, N (RPMI 16404537 3£+150 pmol/L H,0,+20 pg/L Aavp), 155724 h
O, H(RPMI 164085 3746+150 pmol/L H,0,+50 pg/L Aavp), 15724 h
P, N (RPMI 16403537 3£-+150 pmol/L H,0,+100 pg/L Aavp), 55724 h
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B R BT [, (R BRI/, 33X AT HE S K
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H, PECERS R, teah, JEBUA RS Kt
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B ASIRDEHA HET 0 e I 2Rl R 2 R A5 0 52 el
Fig.1 Effect of different ratios of solid to liquid on the yields
of crude Aavp
T AR FREFOR B Z 7] 22 5 W3 (P<0.05), Bl 2~& 3, & 5

[Fl.,
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Yeghnespial el s SR ALENZE DB 2 E AT, F
e E 2S5 PR H 2% 32 00 SRS (H R 5 $RE
AR 4k SEaiE K, F 52 BRI LS MR IR, W S s hl
ASFFFURREAIN , BRIEE G50, SERERIETEY 2 h,
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Fig.2 Effect of different extraction times on the yields
of crude Aavp
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&l 3 AT LU H, TR ST R ), R

TR TR, 53T 3Gz shinte, ZWE 4 ReR g,

DRI AR SR B Wi . MYEEE R 70 °C B, ZHESRGA

e 8.08%. MIEE ST 70 °C B, ZHEISREEIT

Ra, X T BB PR FE B S5 A T, oW kA 2,

FECE SR T RERPY,

2.2 TaRERES T
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Fig.3 Effect of different extraction temperatures on the yields
of crude Aavp

70 °C 2N )5 Lma BT S HTR ER Hh e . ISR Box-
Behnken Design # T ELAL T, G5HR UL 4.
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Table 4 Design and the results of response surface

experimental
. X, X, X, Y
fEtnass — - — -
BRELL  4REUE SREGREE O HEREIEERE(%)
1 -1 -1 0 7.57
2 1 -1 0 7.31
3 -1 1 0 7.34
4 1 1 0 7.10
5 -1 0 -1 7.50
6 1 0 -1 7.33
7 -1 0 1 7.48
8 1 0 1 6.94
9 0 -1 -1 7.48
10 0 1 -1 7.31
11 0 -1 1 7.25
12 0 1 1 7.11
13 0 0 0 8.54
14 0 0 0 8.61
15 0 0 0 8.57
16 0 0 0 8.55
17 0 0 0 8.62

222 MEAIRYENT A TER LS AR FIREE RS
BT, DAL £ JIE S B PR 2 A 3 S B AE (YY), 7533
FHZ WA XA L (X))« SIS E] (X)) FI HUR
JE (X)) B RN 7R A : Y=8.58—-0.1509X,—0.0949X ,—
0.1056X,+0.0051X,X,—0.0909X ,X;,+0.0097X,X ,—
0.6111X,°>—0.6366X,7—0.6531X,?, [Al UK (1 )5 22
IR B TR AR 5

HR 5 AT, 53 PR 55 e TR Y G &R R,
PRI B A AR B2 8] i PRE ZR 0 R7=0.9982, 15
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Fig.4 Response surface plots and contour plots of the effects of the interaction of various factors to the yields of crude Aavp
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Fig.5 Establishment the model of H,O, oxidative damage of
L1929 cells
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Fig.6 Preventive effect of purified Aavp on H,O, oxidative
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