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( pH 22 30C , (Hg/g/min)
Imin (Hg/g/min) g pH7.6
g pH7. 6 30C , 30min (mg ¢/ 30min)
30C , lmin
1

Tab 1 Weight of the fish studied

Category A. schrencki A. ruthenus A. baeri A. guldensiadii Bester A sinesis
15¢ 9.9%16 — 12022 12 3%1. 7 6.4%1.1 —
30g 219 5t2.7 46 4%11.3 135.6%25. 8 91.8%12.7 176. 3131 2 154.3%28 4
1.4 SPSS (P<0.01), R
13—28 6
? (3
2.1 (P< 0.01),
2.1.1 4 (P< 0.05), 3
, (P> 0.05)
(2 ; o> >
(P> 0.05) ( )
s
2 (< 15g)
Tab. 2 Digestive erzyme adviies of sturgeon fingeding
Protease( Mg/ min/ g) Lipase(Hgf mirf g) Amylase( mg/ g/ 30min)
Species
Stomach Gut Liver Stomach Gut Liver Stomach Gut
633 916 70 437 768 33 35 68
A. schrencki ti84 ti164¢ te6 15 *i185¢ £70° +5e +5d
780 1172 ) 687 1900 485 4 )
A. baeri o050 +178¢ +83 +140? +70° +49° 42 +3¢
981 1035 7 323 1698 267 3 106
A. guldenstadii 207 tus; +392 £70b toa3b ti128h tg = N
1111 1798 68 340 1472 420 27 102
Bester +2542 £2108 *g *87b +ogh *eo12 +4b *g
(P<0.05), (P< 0.01);
s (P< 00, (P< 0.01) Notes: Values in the same column with adja

cent superscripts are signifi cantly different(P< Q 05), with intervallic superscripts are extremely significantly different( P < Q 01) ; Values within different organs
for each digesive emyme in a row with adjacent superscripts are significantly different( P< O 05), with intervallic superseripts are extremely signifi cantly different

(P< 0.01).
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(P> 0.05),
(P< 0.0), ,
(P> 0.05) 3, 2.2
221 2
(P> 0.05)
(P< 0.05) (P< 0.05)
1.7 (P> 0.05)
> > > (P< 0.05)
> > (P> 0.05 ,
(P<0.0), (P< 0.01)
(P> 0.0), , (P<
> > > > > 0.0),
(P> 0.05)
(P> 0.05) o> > ( ) > >
2.1.3 ( )
3 (> 30g)
Tab. 3 Digestive enzyme activiies of young sturgeon(> 30g)
Prot ease( Mg min/ g) Lipase( Uy miny/ g) Amylase( mg/ g/ 30min)
Species
Stomach Gut Liver Stomach Gut Liver Stomach Gut Liver
629 1055 68 269 1078 307 39 68 6
A. schrencki torb +219 *i140 Fggabe 140 *o1b *13° t4 +3¢
1072 1134 6 36 999 531 3 87 3
A. baeri +367° 207, +10? *ogibe +355¢ *179, to t1g4 tio
689 1034 58 %42 17 356 2% 92 29
A. guldenstadii Ty 234, *15§ *12k *253: *61b sl g *o: 13
889 1031 77 371 1081 401 19 82 31
Beser *o78 *181h *1s el *o08: £50% tgb E 10 *32
633 1559 71 186 1051 445 k) 74 38
A. ruthenus *110b * 1362 t13: toly *185 £708 120 H7be ti0
1082 1363 67 420 1213 453 21 72 k)
A. sinesis +326: +318 t16 te61 +1218 ts56t tigb 3be tse
2 See inTab.2
2.2.2 (P< 0.05), ,
(2, ,
(P> 0.05), (P< 0.05) R
(P< 0.05) (P> 0.05),
> > > ,
(P< 0.01) (P> 0.05),
(P< 0.05)
(P< 0.01), s 223 2

2.5 3 )
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( P< 0.01)
2.3
2.3.1

(P< 0.01),

(P> 0.05)
2.3.2

(P> 0.05)
(P< 0.01),

(P> 0.05)
(P< 0.05),
( P< 0.05)
(P< 0.01)
> > > >

2.33

(P> 0.05)
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COMPARATIVE STUDY ON ACTIVITIES OF DIGESTIVE ENZYME IN A. SCHRENCKI ,
A. RUTHENUS, A. BAERI, A. GULDENSTADTI, HYBRID STURGEON AND A. SINENSIS

YE JrDan, LU Tong-Yan, LIU Hong Bai, ZHAO JrWei and SUN Da Jiang
(Hdlongiang River Fishery Sdence Research Institute, Harbin, 150070)

Abstract: Adaptabilities of fish to different kinds of food and nutrient composition show tha fish digestive system has the
ability to adapte to food, and corresponding to these alteraions the activities of digestive enzymes of fish would change
greatly. Sturgeon culture has been progressing in late decade years. Some researchers have investigated the nutrition
requirements and feeding regimes for different sturgeon. But literature on the digestive enzymes in sturgeon is still few The
objedive of the present study was to determine protease, lipase and amylase adivities in six different sturgeon species: A .
schrencki, A. ruthenus, A. baei, A. guldenstadii, Hybrid sturgeon(Huso huso L. % X A. ruthenus &) and A.
Sinensts.

Six species of sturgeon were reared with artificial dies special for sturgeon in the Centre of Sturgeon Breeding of Chr
nese Academy of Fishery Sciences. Fish of similar age were selected. They wave devided in to two size groups: fingerlings
(5—15g) and goung (48—250g) except for bester which had lower weight (mean of 46g) .

Afier starvation for 24 h, fish were sampled randomly and killed for the enzyme activities assays. The fish were dis
sected on ice and the alimentary canal and liver cleaned, washed with chilly distilled water. The alimentary canal was cut
as stomach and gut portions. The stomach, liver and intestine were then minced and homogenized separately with 20 vol
umes of cold 0. 75% sodium chloride solution to one part by weight of the minced tissue. Each homogenized sample was
then centrifuged at 3500y min for 10 min and the supematant collected and prepared for enzyme assay at 4°C. The supemna
tant need be diluted with five folds before detemining the protease activities in stomach or intestine.

Total proteolytic activity was measured using the casein hydrolysis method. Proteolytic enzyme adivity was defined as
the amount of enzyme needed to catalyze the formation of Hg of tyrosine per 1 min using lg of fresh tissue at 30 'C and under
pH 7. 6(pH 2 2 for stomach). Amylase activity was determined by the starch hydrolysis method( BSZU, 1978). Amylase
activity was expressed as mg of starch hydrolyzed using lg of fresh tissue per 30 min at 30 'C and under pH7. 6. Lipase ac
tivity was estimated in accordance with the method described in BSZU (1978) . Its activity was expressed as the amount of
erzyme needed to hydrolyze the lipid in lg of fresh tissue Hg of faity acid per min at 30 Cand under pH7. 6. All spectro
mefric analyses were carried out using a Shimadzu UV-visible spedrophotometer(UV-2401 PC). All samples were assayed
in triplicate with 2 —3 fry fish or 1—2 fingerling fish each. The results were expressed as mean Es. d.

The activities of protease, lipase and amylase in digestive organs ( stomach, intestine and liver) of six species of juver
nile sturgeon were determined at two growth stages. Among the three digestive organs of the six species, protease activity in
intestine was the highest, but lowest in liver. Protease activity in intestine was significantly higher than those in the other
two tissues (P < 0. 01); Lipase ad ivity was the highest in intestine and higher than that in the other two organs. Lipase ac
tivity in stomach was not different from that in liver( P> 0.05) ; Amylase activity in intestine was the highest, and signifr
cantly higher than that of stomadh or liver( P< 0.01). Amylase activity in liver was not found a the first stage, however,
appeared and came to the level in stomach at the second stage( P> 0. 05). Except for individual differences, the activities
of the three kinds of digestive enzymes were roughly the same among the six species. The results show that the intestine of
tested sturgeons is the main digestive spot in digestion of food, the stomach ranks the second.

Key words: A. schrenckii; A. ruthenus;A. baeri; A. guldenstadii; Hybrid sturgeon; A . sinensis; Digestive enzymes; Erzyme ac
tivity



