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Effects of intermittent starvation on growth and
some digestive enzymes in the shrimp Macrobrachium nipponense

LI Zhi-hua', XIE Song?, WANG Jun-xia’, CHEN Da-qing'
(1. Yangtze River Fisheries Research Institute , Chinese Academy of Fishery Sciences, Jingzhou 434000, China;
2. College of Life Science, Hebei University , Baoding 071002, China)

Abstract: The recovery growth experiment in the shrimp Macrobrachium nipponense was conducted following
different periods of starvation.The experiment lasted for 18 days for each test group. Group C, S2, S4 and S8
were deprived of food for 0 (control), 2, 4 and 8 days, respectively. Then each group was refed at ad libitum
ration level for its rest experimental time. Upon realimentation after periods of starvation, specific growth rate,
feeding rate and food conversion efficiency in terms of wet weight in each previously starved group were higher
than those in group C. The change of pepsin, tryptase and lipase activity in Macrobrachium nipponense was same
during starvation and after recovery growth, decreases significantly and then increases, but the trend of lipase was
more evident. While the activity of amylase increases a little and then decreases significantly. The results
indicated that there was completely-or-partially-compensatory effect on the recovery growth in the Macrobrachium

nipponense following starvation, and that the compensatory effect mainly resulted from significant increase of the
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feeding level and food conversion efficiency in the recovery growth. So,the compensatory growth in the shrimp

Macrobrachium nipponense is the result of the two physiological factors working together.
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1.1 RBIHRIESYIF

S FT AR B ARTBER G B BEYE, N B RS
BAME, ZRIFHAT 1A, BRI R FHIBK
A8 (50 cm x 50 cm x 25 cm, SEFR K & 40 L) B
TYIF, BEBFE20RE. ®RFE 8RB, YHHAE

AOEHRMBATHEE 2 K (8:00 1 16:00) , 3% 18
FTFRBBRATIRE, EEREHHRERE, Kk
FBAANER KRG, FRURIEZEZERR, URIE
KFBEERRE. KBRERAE(25.0+1) CHEE
(ZR = FERH).
1.2 FEXR

YR )G m B R AR (CE AR K 3.5 ~
4.1 cm,fRE 0.52 ~0.64 g)BIUF 480 B ,BEHL A
4 4, RYURAIE 0] ) 2,484, B4 20 B,
BMBRAXESNMNERA, BIMERH 208
R, XMIRAE CREMmEHR 18 d; A H 4 52,54
S8 AHEIN 2.4 M8 dEERERERE
16,14 110 d, FAHAEYRN BEHAFIL(ER
0.5 cm) ¥ 2 57 B 38 6} 40K 7K R 48 43 R R 20
E,BERALBIFUP L MER EAHR R, TR
SR FBRERRR. 450 RAEIT R
M EREMREERERNERIFNAE, &
BEBREELRABRIEBRB 2K, BRBEERE
ET-RKBEMKERE, REEB_TEHRE,
BHRAHEHREESRERZEZREG, EX
BaEY, §WRBE K, 5455 4HBUF 12
B, BRI AR ARER GRS, BT -83
CHkAERAEA,
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Tab.1l Basic ingredients of the experimental diets

BRI &R zZ8 =R

W EXE BRAENLE  gamazn

ingredients fishmeal bean powder bean oil flour corn powder bl‘:x?i‘:li:r%a 1°f mulriple vitamin
AAAR(%) 30 24 6 1 1 16 2
percent

B (HEAINL(EERER P EENME R TE) 2SO0, - 7H,0,0.0817 g; CaCO,,3.28 g; NaH,PO,, 2.96 g; KH,PO,, 6.752 g;
CaCl,,1.332 g; MgSO,*H,0,1.6 g; KC1,0.448 g; AICl;, 0.192 g; MnSO,,0.0229 g; CuCl,, 0.0082 g; CoCl,,0.0282 g; KI,0.0093 g; #78
84%,0.00098 g. Q) EEHAR(BEERERPEEHNMERTTE) : Vi, 12 mg; Vip,20 mg; Vis,6 mg; Vi, 0.5 mg; V,,1000IU; Vg, 100
mg; FHER, 1.5 mg; YR 1 me; FALHE ,800 me; W EEFEF R ,40 mg

1.3 FEXBIRF-EBERKERTE

SCEG HA [H) F R 8 K A 4K 2R (specific growth
rate, SGR) \ % & %2 (feeding rate, FR) FI & ¥ 4L
(food conversion efficiency, FCE) 1307 =7 W

SGR(%+d~') =100 x (InW, —InW,)/¢
FR(%-dY)=100x C/[t x (W, + W) /2]
FCE(%)=100x (W, — W,)/C
Hep, w1 W, 50K 1 0, BERIFHEE
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(8),C ABEEHMBE(g),: HERE(D),
1.4 HEmE-w

BA TEVKBEMAT BB AR BEFA R,
HEFR 5 SR TRE Tris-HCI 22 0h 3K (pH 7.4) 3
TRBFE KBS (TIERE 3 s, R 2 s, KE
WOE)HSFERTKAEF (4 C)RE 40, RERAR
HELOHLTE 0 TR T 10 000 r-min ™' B L 15
min, B BB FH

REGBGMNZE EREFMA0.5% T
f%% 2 mL,0.04 mol-L~! EDTA-Na, 0.1 mL,0.2
mol- L' B RN ZE W ¥ (pH 3.0)0.4 mL, B
0.4 mL,X#%7K 0.6 mL,f# B /AFRiX 3.5 mL,iES
J5,BF 37 CKBHRI 15 min, R FIMA 30%
ZHBER 1 mL &K1k K M, 3600 - min~ B L 15
min, B W 5 Folin — BHAR M f5 F 721 4096
JEEETT 680 nm LY £, 55 o il 2R % BR, 0 Y S R
BRAERE, UGB KBTEBENTEN 1 pg B
KBRIEN 1 MG J AL (pg-min ™),

ey 230 3 5FF-4 58 OB e
A—F, REFAZ WM A 0.05 mol- L™ 5
P - SR PHE i pH 9.8,

T E e 2 B 20 g- L™ M IEM B 5
mL,pH 4.6 BEBRBE RN Z WP 2 mL, W#K K 3.5
mL, Fi# 5 min, MAEERK 0.5 mL,37 CTKBHR
BZ 30 min, MNA 3,5 - Zf5E K% ER 1 mL, 7 BPFE
K P KB 5 min, 540 nm H £, W KR R R
JFERER A R E X AR RS, M5k

HHE,FEBBEEERA, B ER 1 pg BIR
W —1BAf,

R By B 6 ) 2 B 100 mL =M, MA 5
mL 0.025 mol- L™ B R E vh ik #1 4 mL 3 2 /% M
B LA, B T 37 CKBYF, AR 5 min, R
JEMMA 1 mL B , A I A S W T 46 48 o 3t B, 4%
SRR 15 min, B , LB ANA 95% Z, % 15 mL,
B, DMEIEEEER . BIMA 1% BEKEW] 3 M,
F 0.05 mol- L~ 'S &AL GAbn HEVS YR R 2 IR R R &
8,7 37 CRHUT , B4 EAr=4£ 1 pmol I8
B AEH 1 B8 7 B47 (pmol - min ™) .

2 LEER

2.1 HEBFNBEHMEEK

MR 2 # ] LLE B A LR B [R] 9 84K MF B
BRETHREERHE, R 2.4 18 d WEREBRK
ROHK 2.90%.9.36% F1 13.08% , {H K E %
Wa EEREAKERER, FHEENERR
BEREM, P BARERENRS  WERY
9.57% , YL 2.4 d BYUFAREE 3 N 2R 45 5 K9 .35 %
8.92% , HAKXATHBANKEME, &
FEGSH, XHASHMBHEAZRAEEZ (P>
0.05) , A LA A SZ M 52 A K YL 8 d
RIER IR S A JE R B AR A B, B8 i 2R AR
H4.83% , GHESN, ENRAEREE(P<
0.05) , AN I TH oML KM . WFE
STIUEH, IR HIRE ARG HAERKEK,
BRERMEYEAREE TEA,

F2 HFATENMBEIEPFRASEKEHEESZR
Tab.2 The change of weight in Macrobrachium nipponense during starvation and after recovery growth

PURAERE  YURGEFTRE PRAEBRGE PUREARERER MEEREGHE KEEREBEEREHEME

(@) (g) (g) (%) (g) (%)

time of weight before weight after weight’ s losing weight after weight’ s increased rate

starvation starvation starvation rate after starvation recovery growth after recovery growth
0(C) 0.5858 + 0.0391 0.5858 + 0.0391* 0 0.6418 + 0.0209* 9.57
2 0.5787 +0.0289 0.5619 + 0.0158" 2.90 0.6328 + 0.0187* 9.35
4 0.5996 + 0.0327 0.5435 + 0.0283° 9.36 0.6531 + 0.0249* 8.92
8 0.5963 + 0.0394 0.5183 + 0.0170% 13.08 0.6251 +0.0351" 4.83

E: RS EEE LT ARFRRAZREE( K, P<0.05)

Notes: Values with different superscripts in the same line are significantly different( ¢-test, P < 0.05)

2.2 BoaEHALENTHR
MHE 1~ 30 LA H X R 240 5 T8 1k B B8 16
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MIFREE RN MER EHEOB . RREOEN
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JERTEER LS N A TR, R8s dNITEED
BE LY ST 5.5759 FEE 5.0585; KRB HEE I L
WS H 6.7311 [ 2 6.0248, HX T L EEkR 3,
JRREE AL B E BB, LR 8 d IR
BERG TS LIS S 8.3738 R & 7.1892, HEEE
MERBEX 3HBEEXEAG, YR 2.44d
RIAHEAERE 4 d AR BATIRE ZEX A K

LTIV 8 d AL A EIRE 8 d A BIX A K
T E4NBREERBEREAERSEORE
FRRRAEEAE I , B & DU B R S M I VS
FEREE YLK 8 d IFEM BN h 5.1713
FE 5.9224, HFEERERME, H HIE S XNEH
T, LRERE, SYURA IR QIS S35t
RATHEZR(P>0.05),

®3 HEBNERSERSTBIHERE BREMSYERULE
Tab.3 The specific growth rate, feeding rate and food conversion efficiency

in Macrobrachium nipponense during recovery growth

BRE(%)
feeding rate

BRYFLR(%)

food conversion efficiency

PUR AL 3 B 18] () BREKE(%)
time of starvation specific growth rate
0 0.5267 + 0.0098*

2 0.5381 = 0.0061°

4 0.5425 = 0.0083"

8 0.5509 + 0.0021°

18.1411 + 1.1536* 6.0189 + 0.0431°

19.8063 + 0.9753° 6.3187 + 0.0652°
20.8142 + 1.5461" 6.3510 = 0.0381°

22.0825 + 1.3364° 6.3612 + 0.0258°

E: RS EEE LT ARFRRAZREE( K, P<0.05)

Notes: Values with different superscripts in the same line are significantly difference (¢-test, P < 0.05)
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Fig.1 The change of pepsin activity in Macrobrachium
nipponense during starvation and after recovery growth
NS, P>0.05; *, P<0.05; * x, P<0.01
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3.1 HEBIFHMEERKEHENH
ARAKFHWIMEERPBAR EEEHEA
K, MAMERIABETE N 42K:1) B2
H K (over compensatory growth). 58 & #h =4 K
(complete compensatory growth ). & 4 b £ 4 K
(partially compensatory growth). A RE #b 2 4 K
(none compensatory growth) ., A 5% F 52 3 ¥ #b =

'é\ 7.0 —— ﬁ g’éfﬁdco_létml
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Fig.2 The change of tryptase activity in Macrobrachium
nipponense during starvation and after recovery growth
NS, P>0.05; * , P<0.05; * x, P<0.01
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Fig.3 The change of lipase activity in
M . nipponense during starvation and after recovery growth
NS, P>0.05; *, P<0.05; * x, P<0.01
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b, Rh A2 A R X TR A AR T IR R LR MR B &
%[17—18]0

AELBERRA IR BEHKREER)E
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XU B AR B ARYUR)E RRE A K P LR #h
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—— {Jl4%2 d 2-day starvation
62 | A g]]:‘m4 d 4-day starvation
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6.0 -

sgl pd
s jbk\%

521 7 e
50 NS NS x + #* %+ x =+ NS NS
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KERE/d

time of experiment

RS 71/ (U mg'pro)
amylase activity

B4 HARBIHENLBRIES
RRE £ K5 B TR B
Fig.4 The change of amylase activity in
M . nipponense during starvation and after recovery growth
NS, P>0.05; * , P<0.05; * x, P<0.01
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