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1 AR 1

1.1 S34HH 1 &pH THEEAMHFHETE
Tab.1 The death rates of ridgetail white prawn under
different pH stress

s 5.0 cm==0.4 cm, 2.1 g+ (%)
03g ,24h , PH 24 h 48 h 72h 96 h
12 SRk 4 100£0.00  100£0.00  100£0.00  100+0.00
43 433+5.77 100£0.00  100+0.00  100+0.00
1.2.1 pH 4.6 10.0£0.00 60.045.00 86.7+7.64  100+0.00
g pH 4 43 4.6 49  0.00£0.00 0.00£0.00 3.3342.89  26.7+2.89
49 52 55 6 7 8 9 93 96 99 102 52 0.00£0.00 0.00£0.00  0.00£0.00  3.33+2.89
10.5 108 11.1 pH 3 , 55 0.0040.00 0.00£0.00  0.00+£0.00  0.00+0.00
10 lmol/L  HCI NaHCO; Na,CO, 6 0.00£0.00 0.00£0.00  0.00£0.00  0.00+0.00
NaOH pH, 6 h 1 7 0.00£0.00 0.00£0.00  0.00£0.00  0.00+0.00
pH, 24 h pH 0.1 pH 8 0.000.00 0.00£0.00  0.00£0.00  0.00+0.00
VST 556MPS 9 0.00£0.00 0.00£0.00  0.00£0.00  0.00+0.00
9.3 0.00£0.00 0.00£0.00  0.00+0.00  0.00+0.00
122 pH 9.6  0.00£0.00 0.00£0.00  0.00+0.00  0.00+0.00
3 pH ’ 6.5 pH ) 9.9 0.00£0.00 0.00£0.00  0.00+0.00  0.00+0.00
102 0.0040.00 3.33+2.89  23.3+5.77  36.7+5.77
8 ) 9:5C pH ) 4 ’ 10.5 20.040.00 43.3+2.89 73.3+10.41 93.3%7.64
30 I mol.  HCl NaOH 10.8  40.047.64  100£0.00  100£0.00  100+0.00
pH, 6h pH, 24h 111 100£0.00  100:0.00  100+0.00  1000.00
pH 0.1
pH 0 3 6 12 24 48 72 , 24h pH49~102
96 h ; pH 4 pH 11
10 min 8 , pH
, 48h  pH4.9~99
1 mL 0.5 mL 47C) ; pH 4~4.6 pH 10.8~11.1
, 72h  pH5.2~99
0.5 mL R (4°C, 800 g, 15 min), ;pH4~4.6 10.5~11.1
—-80°C ; s 1: 96 h pH5.5~99 |
10(W/V) PBS (pH 6.4) :pH 4~4.6 pH 10.5~11.1
, (4°C, 800 g, 10 min) ,
—80°C ,
T-AOC CAT 24 48 72 96h
LpHso( pH), 2
13 #IBHAT %6 hLpHs o
SPSS 11.5 Excel Fz2 BEATRBMMEEEGTHEBRE
Tab.2 The median lethal pH of ridgetail white prawn
(ANOVA) (LSD ) (h)
2 g:)lj: % _5 é} ;fﬁ 24 LpHs, 4.25 10.87
48 LpHs, 4.64 10.55
2.1 ABFEEFEKL pH R 72 LpHs, 471 10.38
pH ,24 48 72 9 h 96 LpHso 4.78 10.29
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pH 5.24~10.01
2.2 pHAMAM KB & TR EAEREE ) 69 %R
2.2.1 pH
pH ,
pH ; ;
, 48h T-AOC
(
),12 24 72 96h T-AOC
(P<0.05);
12 24 h
(P<0.05),48 h T-AOC
; 6h
(P<0.05), 48 h (P<0.05);
T-AOC 6~24 h
(P<0.05),
( D
222 pH CAT
, CAT
, CAT
, 6h CAT
, CAT <«
i ,96 h ( 2
2.2.3 pH
, 96 h
57.91U/mg , 46.57U/mg
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: 24 h ( 3)

3 Wi
3.1 BFEGF pH #iE HHR L A bdF
EX LD
, 96 h
pH=52~9.9 | ,
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%3 FEEFEFRE pH FHEEELE

Tab.3 The survival rates of different shrimps under different pH stress

(h) pH (%)
H=9.0 H=9.2 H=9.4 , 2.4 cm,
[12] 24 P P P .
>90 80 0 19~21°C
pH=7.1 pH=7.6 pH=8.1 pH=8.6 pH=9.1 ) 0.7~0.9 cm,
[13] 96 31, 20C =+
72.3344.43  85.67%5.7 90337  83.33%2.8 8026.67 05C
24 pH=55 pH=6 pH=7 pH=8 pH=9 pH=9.3 pH=9.6 pH=9.9
48 100 100 100 100 100 100 100 100 3.75 cm==0.52 cm,
72 100 100 100 100 100 100 100 100 27°C
96 100 100 100 100 100 100 100 100
%4 F[EHEFE LpHs, L
Tab. 4 The median lethal pH of different shrimps
24hLpHs  48hLpHs  72hLpHs, 96hLpHs,
11 10.13 9.72 9.67 9.51 292 emae0.74em,
[t ' ' ' ' 21.4C=1.6T
2 mmol/L 9.42 9.30 9.15 9.00 , 432 ome
[14] 4 mmol/L 9.16 8.90 8.82 8.80 ) )
1.42cm, 242°C1.47C
8 mmol/L 8.80 8.60 8.42 8.25
4.25 4.64 471 4.78 3.75 cm=0.52cm,
10.87 10.55 10.38 10.29 27°C
, , , pH
51 pH , (T-AOC
(el pH CAT ) 3~6h ,
5 pH
[13] [11] [17-19]
( 24~48 h
) [20-22] [13] [23] 96 h
, pH
pH ; ,
[24] pH
[20]
[13]
[25-27]
2 b ( )
[28]
( ) (03) , 1301
H2027
[29]
DNA V-ATPase HCO;-ATPase
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The effects of pH changes on antioxidant enzyme activities of
ridgetail white prawn (Palaemon carinicauda)

YU Tian-ji" 2, LI Jian’, LI Ji-tao’, SUN Ming", REN Hai', LIANG Zhong-xiu'
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. Dalian Ocean University, Dalian 116023, China)

Received: Apr.18, 2014
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Abstract: The ridgetail white prawn Palaemon carinicauda is an important mariculture species in China. In this
study, the adaptability of P. carinicauda to pH stress was investigated. The median lethal pH was measured in the
hydrostatic toxicity experiment and the effect of pH changes on the antioxidant enzyme activities of ridgetail white
prawn was studied. The death rates were calculated under different pH stress from pH 4.0 to pH 11.1 for 24, 48, 72
or 96 h. The median lethal pH in the acidic range was 4.25 for 24 h, 4.64 for 48 h, 4.71 for 72 h and 4.78 for 96 h, re-
spectively. The LpHs, in the alkaline zone was 10.87 for 24 h, 10.55 for 48 h, 10.38 for 72 h and 10.29 for 96 h,
respectively. The ridgetail white prawns were exposed to water of pH 6.5 or pH 9.5 for 96 h with pH 8 set as con-
trast. Total antioxidation activity, catalase activity and anti-superoxide anion activity were determined in gill, hepa-
topancreas, muscle and haemocytes after 0, 3, 6, 12, 24, 48, 72 and 96 h exposure. The activities of T-AOC and CAT
and the anti-superoxide anion activity in different tissues significantly increased within 3~6 h of pH stress. The an-
tioxidant enzyme activities decreased from 24 to 48 h, and then fell back to levels of control groups basically before
96 h. The antioxidant enzyme activities in hepatopancreas were highest under pH stress. The results indicated that
ridgetail white prawn was highly adaptable to pH stress. The antioxidant enzyme activities would increase for feed-
back to eliminate unnecessary reactive oxygen within 3~24 h.
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