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Abstract

This experiment has carried on exploration including the influence on amylase and lipase activi-
ties in fish body under high and low breeding density. From April to October in 2013, the influence
of different breeding densities on amylase activity and lipase activity in H. molitrix intestinal tract
was investigated in Wenliushui excellent fish breeding grounds in Yongji, Shanxi province, North
China. Two experimental groups (each including three ponds) were set, which represent low and
high breeding of H. molitrix density of 21.2 g'm~3 and 42.4 g-m-3 respectively. The results showed
that amylase activity of high density breeding ponds was higher than that of low density breeding
ponds, and amylase activity in foregut is higher than that in hindgut, as is the same with the lipase
activity. The cell abundance of Cyanophyta in high breeding density ponds was obviously lower,
while the proportion of the cell abundance of Chlorophyta was higher than that in low breeding
density ponds. The amylase activity had a negative correlation with the cell abundance of Cyano-
phyta but a positive correlation with the cell abundance of the other divisions. The lipase activity
had a negative correlation with the cell abundance of Cyanophyta and Euglenophyta, but a positive
correlation with the cell abundance of the other divisions.
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PR AR B BRI AL B AT IR 17 £ S A ) B B R ORISR AT Fe f SR AL B 2R [ 1] [2] By
RS R, HABROIRE AR, WEhRE . MR AL RN LA, DA SR S AL R 3]-[5]
TI RS, ZHEPAEAEIATE S HABEI KRR HNEIRDREX T A R 5200 R R 58 DR -0 A Bl Fr) 52 il
JiMT e AHAE, A R TTRE L HTH MBS 1 1 5 0 1 R AR IE

fif £t (Hypophthalmichthys molitrix)J& T8 7% H , Sk}, DISEREFIEY O, HARKR. Rl 7
B, CHBOVIRE T ENPOKIREBRZ —. PR E AR, G0 23— IR
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FRREST, BB AR AR . T i A P Y A A R T L SN S BT AL RE T, thR] OB
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AT SR L PG A KB TR R E 3. 1R B 6 Nt I, b AR O 45 m x 75 m, 7K 1.5 m.
6 MIES NP, —A(L-1, L-2, L-3)MRE R fmjRREL2g-m ), —24(H-1, H-2, H3) N
R FR(42.4 g-m ), AN E FEH(REZ )Y 106 g). T 2013 4E 4 H RSN, AT 44
10 A HRA) 7 o 0 0 Bl LU B AR KA 2411 3 2R3 B A D SEIR A KL . [RES FH SRR 88 T7KTH R 0.5 m 4d
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T, WS JER o B IR RS R R R TR . FR S % A UG TN 80 C UK FH (DW-HL388) fR£[12] »

MEFNFHNDT 3 IR ESE, #%EEQ): AB(mI) = 1:9 MEFIIMA 1°C~2°C 1A A 2k
Ky VKK RT3, AR5 Al A B2 O FL(TGL-16G-C,  _ifF %2 52)4E 4°C, 2500 r/min ik
AT 15 min, B EHRE T 1°C~2CUKAE MR HT[13].

JTE 35O T 00 e R B R FEANE R G . RG0S T e B RE SRR B TR R, AR
ARIITE 24 h WK SE SR, R 3k, HUTFIIME.

Pt 2 1A il s SR AR AR AR A0 A PR /A =) Bradford 3288 (IR LI e iR 6, AR bt il
2,

VERD B (AMS) T LI 58 2K FH o 30 g AR ) CAR AR ST BT iR & (B 5 CO16), LAML — vk b e ikl E .
PL37°CF, HZwA4UEASEYER 30 min, /K 10 mg JER & SCON— N ER IS 71 5067 (U/mgprot) .
TEBE KN 660 nm Ak FH £ ThAERE AR X (SpectraMax-M5, 3 [E) i 47 Ll 2 . 1154 30 : AMS 3% 77 (U/mgprot)
=((% 19 OD i —lll%E OD 1#)/%5 4 OD 1) x (0.4 x 0.5/10) x (30 min/7.5 min) + (HUFEE:(0.1 mL) x ke
AR FIK E (mgprot/mL)) .

JIE 107 B (L P S) ik P4 I R FH B o 2 e A2 ) AR T ik R (P25 A0S4). LA 37°CHAME T, AR
HESRYEH R 1 min, SHFE 1 pmol AN — AR WIEETE 77 AL LEIKE K 420 nm AL HEE4 T I
Sy HEICRETH(SP-752 B, i) AT L B . THE A LPS & J1(U/gprot) = (R BLRTIOGEE — RV
JE WG R IR RS O EE) x ARAEES BV (454 pmol/L) x SRR A (2.05 mL)/BUREE:(0.025 mL) + ()
SIS [A] (10 min) x A5 IUFE A 2 R FE (gprot/L))

W KBEE T 1L RFEfH, IO 15 mL & 55 IRIHEAT [ € , #9E 48 h J5W s BiEW, ¥ 30 mL % H .
REARTI R, AR, WA 0.1 mL i ATHEEY, FIARERE T 1L KRR I A B .

iz SPSS 17.0 AR BRI AT G it 0. 5 RUCFIECEFRHERF IR, Duncan K2 # HUHLE
IR, P<0.05 RREREE, P<0.01l RREFWEE.
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P 1 ME L BOR T ANE IR B N % s e B 9SS L. nTUUE W, 3 A P SR Vb o
Hh i 11 R8RS 77(0.4907 — 0.5131 U/mgprot)34) i T 3 MK % 77 JE b 3% (0.4069 — 0.4628 U/mgprot),
HZERWEEP <0.01). Fra it b b 7 Gl i s e s T, BZEREAR FHEEP <0.05)
a2 2 (P < 0.01).
3.2. it By ERR AR ES R HRVEL S

P 1 M 2 BOR T AN FRGE B T i e i R DR S 0 B bR . FTDAE 3 AN A R IR it
Hp i £ [ S BT VS (463.0 — 1547.5 Ulgprot)¥) s T 3 MK % FE 7R A% (62.1 — 444.8 Ulgprot), HZES &
F(P <0.05). AT ythi b e £ f i Mg BB HE 2 T 5 i, HZE SRR AR E (P < 0.05) 3% & % (P
<0.01).
3.3. G HE SihE P R MEEER X R

12 B TSN R SR R R h S T R E A AR R T A b ATUAE R
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Table 1. Amylase and lipase activity of Hypophthalmichthys molitrix intestinal in different breeding densities

3 1 TRIFFEEE T8 & B R s hEsrEh

VERE(U/mgprot) JIg 15 B (U/gprot)
yEgR S
i1:7; 57 "% 57
L-1 0.4628 + 0.0056 0.4479 + 0.0024 421.2+36.3 271.1+16.6
L-2 0.4516 + 0.0174™ 0.4069 + 0.0239 4448 +21.0 4337+835
L-3 0.4627 + 0.0092" 0.4125 + 0.0032 407.9+33.6" 62.1+120
H-1 0.5075 + 0.0051" 0.4907 + 0.0028 7159 £17.2" 463.0 +20.0
H-2 0.5061 + 0.0025" 0.5021 + 0.0009 10135 + 20.4 894.9 + 46.3
H-3 0.5131 + 0.0007 0.5049 + 0.0027 1547.5 + 3257 1346.0 £52.8

Ve FPHE = P £ e BURRH IR, TRRE REER (P <0.05), TRNEMREE SR (P <0.01).
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Figure 1. Comparison of amylase activity
of Hypophthalmichthys molitrix intestinal
tract in different breeding densities
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Figure 2. Comparison of lipase activity of
Hypophthalmichthys molitrix intestinal tract
in different breeding densities
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Table 2. Cell abundance of phytoplankton in different breeding density of Hypophthalmichthys molitrix
i 2. TEEaFRERE T RN maEE

- S P (10° ALY T 5 1 43 EL (%)

e fi £ 7 FEL (1 25 M 0 77 e 1o 25 JEE f% 0 77 TR (1 2% f 0 77 7 1o 2
WEEE) 1513.0 £ 272.2 456 +180.6” 74450 38.6+14.3
SREE) 310.7+£52.1 319+20.2 153+0.4 29.5+3.8"
BRI 101.3+63.6 152 +67.8 43+25 15.8+8.9
TR 26.3+13.6 93 +436 1.2+05 8.4+36
Rl 91.0 £52.0 89.7 +41.7 46£21 7.7+28

Ee RPEHE = P £ FRMER. BUERA CRL, TRORE REMERP <0.05), TERRENEENEZER P <0.01).

Table 3. Pearson correlation of enzyme activity and cell abundance of phytoplankton

3 3. Gk A7IEE MBS0 AR B EIE 1 St iE I s M AR B Y Pearson X R

W i VR PR 583
117} -0.778 0.237 0.666 0.304 0.064

VEN IS 77
V=117 —-0.740 0.293 0.644 0.379 0.252
i)i7} -0.600 0.182 0.749 -0.139 0.336

Hg 15 i 7
el -0.634 0.006 0.661 -0.215 0.393
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Kot SN b T A b AT B R R BUR S O B . AR SKI AR T R RO OSSR, U
o RT3 T A 2 AR R Y
4.2. fif€h FR5E T BN AR SR AR Y 40 B = B AU 2N

ARG IR T AE RO T, e L 0 TR 1 R 5 {1 R Bt TEOTR R T R AR L, S T O 40 e
FEWIEE T W, SRIET VAN AT 5 o LA BN . AR, PRGN f 8 VS EI/E 30 — 90 g-m S ]
LIS 8 P o VR AL S A D B LU BRI [17], A R i i K . A ORI A Rt — B . SLie
ORI B, i i fi 3 A B AT R T X035 0 5 SRR (O A = 5 S iR O, RIVIRE R 400 M = e v
M £ 7y YA TS 0 AT, R T ey P i £ R G M I SO W B A N = B v, T I A B A A T
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e tn ARG DI e, B, R R TSORA M TR M BRI . EDR AR A R
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