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RE TIFOAAPEHMEEEFRFRFAERALFAPENFCEHKEK
9.02cm), LUIRAEREMEHASENEASR, Bk - BiXRENEEORETE /1, Somogyi
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F 1996 4 10 A, H 70cm x 110cm x 120cm 33K HE, T7E4 B B 9 37 K o B X
SRCFERK R 9.02cm) A E W, 4r 4 HE 3 1 ffG, #TER.

AT 1994 £ B ILAESERE . BEAE(Trichoderma koningii)P, - EA,—867
B ER R RAEYP R R LE, BiE(As,. 316) AILAR AR HM AR
fit, f FR ) AR AR A RER R R,

TR RSFERECE: AR 8% EBE. 8% EERE, 10% UFEE. 9% ¥,
35% HEMBIE. #EEEFHEMNF,. 5%. B EEMPRESGSBR 446, £ 115
I 10% B2k, ERBA; F24 10% RABMOTERE; £ 30mHa /L
HEOHER", 10% H4BMAREKAENBHBLEN(K G 50%) HEHEE 10%.
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B E IR A 0.3m’ KA RSBk, N 44, S430E. A5HEH
BH 4 AR 20d FEEE . Y BIMEEIBUL B R, B, —20 C pKAE R AE AR I
LR

SIERHEFNEER, SR IgHABBEA¥ S D, i Sml BAMNERK BiK
BrhAEE. A1 UE B TOMY —RD20 HI BB %08, F0—17C, L 9000r /min
FERELG 30min, FUE, EEBCONHAERBOE. REEINE.

1.3 EEHWE

BEOMEONNE, BEA- BRI R(PILKRFEY R EMHAEYFHTE,
1979), LASSHMKRTBEENFA lug BREBRIE N — 1 BE 186 (ug /min).

TEM B Somogyi A EMEME(RILKEEMREMBMEFBHAZE, 1979
Nelson, 1944), DA% 5rppEdE MK AR B 1ug BIEBEAE I — R TS 7182 (pug /min) .

T EBE N0 E R RN TR, BRYEYNH 0.5% WERHE L
HEM.

MEBNEASENS, U4 NEEAERE ANEREMEERSE.
1962).

2 KBRERMTE
2.1 HEFXIEFAF . EHERNEASE

BRRIFH AR AR R 20d j5, HAEREF. B RN EASERLER L &
FHIRHE. 10% £ RO EMEEE, K 10% &
5B B O R B AL RO SR 4 AL i stomach, midgat of P. chingnsis
HRENEASELHEEZR. BIERHXERE T
A EAS I BAAHERSEHERE. L — T4y
2.2 PEMIFH. B BEARE S S

FkZE b XTAF,  7E A ARkl A B R 10% ! 100 | 86 | 9.30%0.70
2F W 10% B EH 3 3B 28 6] 4k 3 5 il B BURL 2 15 9.7 | 860%L10
HEIR 20d, BUHAF. B . e EGBHNTE S, 3 17 94 | 8501034
WE2 &K, 24 P>010, FiA2HmME ¢ 67 | 92 | 7954125
HEMEEAER2ZEH0XBAHATHE = n RARWES, UTHR.

S, T34 44 P<0.01. FHt, 3SHMIANEABEE NAREENESR, B3
HAMAFF B B EAE S BALE, AREENEMR. XTRERE T BEA
BEMRMEMEAMAMBER, BEMHEIEAFTE—FTRER,

2.3 WEMEEMED

A0 4 AIEEHE R R EXTEF 20d 5, BOLH. B BEEREENE S, SRR
3. XPREEAT R, 2 AR 34 RN 3.7390, 3.2639, EfIHAT r2,=2.920,
Bp 2 400 34119 P<0.10, FRLL 241 3AMIEMBEMLE INEREMNHAE. 448 ¢

Tab.1 Protein contents in henatopancreas,
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Tab.2 Protease activity in henatopancreas, stomach, Tab.3 Amylase activity in henatopancreas, stomach,
midgut of P. chineusis midgut of P. chinensis
AR i (e /min AR G (e /min)
AR [XRE | BER HF RS | HEE
(mg) | WH | wiEn| v (ug) | BN | WEH| wy
n, 0.130 | 8.67 0.932 n, 112 2.4 | 2409
1 0.9510.018 1 2.661+0.258
n, 0.135 | 9.00 0.968 n, 136 27.2 | 2.925
n, 0.125 | 8.33 0.969 n, 144 28.8 | 3.349
2 0.89210.078 2 3.39910
n, 0.105 | 7.00 0.814 n, 144 28.8 | 3.349
n, 0.045 | 3.00 0.381 n, 140 280 | 3.275
3 0.40210.051 3 3.26310.012
n, | 0058 |387 | 0453 n 139 | 278 | 3.281
n, 0.035 | 2.33 0.293 n, 151 302 | 3.799
4 0.22210.071 4 3.711£0.088
n, 0.018 | 1.20 0.151 n, 144 28.8 | 3.623

B 54177, E/ANF 13=4.303, BI44f P<0.05. FHit 4 HEEMEBEHIENET 2.3
BA. R R, DEXEFER R 10% B FH S SHT R, AT b B AR AL
FERTEM A LIS S, TRm 10% FHRMEMRRABLAEMTMER, RHIARER
MHYEAFEMEEEX.
2.4 AHEEMIFENHEK

% 4 DEMIFH B BEERERNES AR 10% ROBHSRAE. 10% $LéL T
Tab.4 Cellulase activity in henatopancreas, stomach, ﬁ&bﬂﬂ‘]fﬂ%ﬁﬁ 10% ﬁﬁ&*ziﬂ%
midut of P. chinesis BB (& 5 50%) &b 2 f S 3 e i A 1 )
W E XE 20d 5, BUSLEBS EAR LE
wiil s Zg:: HBEMIES B WMEAEERNEHNERALEKL 1t
NE: K%, 2 3 AN {H 55 N 2.8628,
(w) | BH\WEA] T 7056, ST 1 = 2920, B AT
Lo TS s e oo P>010, R EITHEHBES. 44/
mo | s 23 {oum {E% 3.585, KF tao=2920, B P<0.10,

2 & 40 108 10050 o.no6xoorrs FTEA 4 A HYLF4ERREIE ) 500 R AL AR
m, | ss |11 |om HHBNAE. KEETREERHRH —2
s | om0 |18 S oo B AR A X o [ X A 0 Ak 28
n, | 105 |21 |0.045% AEXRBEBEEN —MELRHE
sl M 14529 103648 oasizoosny MRERABEZENER A EETH &

n, 185 |37 |0.4654 HWAREERH.
3 %iE

TE 5 E X R RN 10% BIRSER, B 10% SRR T R C BN HRE &
AWM LBERFEREBNEA SR, EXHASEPRHEON. TRE. F4RX
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RABLBHHEHN, A2HBAR. LREREY, PEMIEHASETHED
M. SEEE. AEREE N AREEH, WA RS & TE S .
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STUDIES ON THE EFFECTS OF BEET DREGS ON THE
ACTIVITIES OF DIGESTIVE EGZYMS
OF THE SHRIMP PENAEUS CHINENSIS

Luo Rixiang
(Institute of Oceeanology, Chinese Academy of Sciences, Qingdao 266071)

Abstract  Shrimps(Penaeus chinensis) averaging 9.02cm in body lenghth as the exper-
imental material were cultured in our laboratory from June to September, 1996. The
protein content of hepatopancreas, stomach and midgut were measured by Biuret reac-
tion. The protease activity was measured by Folin—Phen reaction; the amylase and
cellulose activity by the Somogyi method. The shrimps were fed with dry supp-
lemented added with 10% beet dregs or 10% various mould fermented beet dregs
and the effects of these two kinds of feed activities were studied. The results were as
follows:

1. The protein content in hepatopancreas, stomach and midgut was 7.95— 9.30ug,
and was not affected by the diet supplemented with 10% beet dregs or 10% beet dregs
fermented by Trichoderma koningii and Asper gillus niger.

2. The protease activity in hepatopancreas, stomach and midgut was 0.892ug /min
in the shrimp fed with the diet supplemented with 10% beet dregs; and 0.222ug /min
for the shrimps fed with 10% beet dregs fermented by T. koningii and A. niger.

3. The amylase activities were increased in the shrimps fed the diet supplemented
with 10% beet dregs or 10% beet dregs fermented by T. koningii and A. niger and
3.349ug /min, 3.711ug /min respectively, and the control was 2.66ug /min respectively.
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4. The cellulase activity of the shrimps was increased only by the diet supple-
mented with 10% beet dregs fermented by T. koningii and A. niger, and was
0.451pg /min. The cellulase activity of the shrimps fed with diet supplemented with
10% beet dregs was 0.1 106ug /min, and was 0.2043ug /min in the control.

Key words Penaeus chinensis Digestive organs Protease Amylase Cellulase
Beet dreg



