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Fig.1 Effect of pH on alkaline phosphatase in intestine of
& . schlegeli
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Fig.2  Effect of pH on acid phosphatase in stomach of

8. schlegeli
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Fig.3  Effect of pH on acid phosphatase in intestine of
8. schlegeli
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Fig.4  Effect of pH on carboxylic esterase in stomach of

5. schiegeli

2400
2200
2000
1800

[
1600 -
1400 {

0

BEIEYE Enzyme activity

7.5 8.0 8.5 9.0
pH
BRIGEN H pmol(a - AR/ (mine mig)
Unit of enzyme activity is umol{ a-Naphthol}/ (min- mg}
5 pH X BHRMRBERITR

Fig.5 Effect of pH on carbrwoxylic esterase in intestine of §.

1200
7

schleg. li

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

Al

2.4 EARE
BHEAMENHERETH(P<0.05), B
NS EERELBEETHBXI(P>0.05),
SHA 11,10 M110.29 pg(BRARE)/ (min- g EH),
ifi B ] ER I B A, R EEEEREL A
HBEc, 47508 5.159 F17.366 g BEERR)/ (min
- B, EBHRZ, MBERE(ED. SEHEK
HpH N 2.6, BENRENR2.283.486), BER
RO ERGE pH 8 9.4, BIERE R 9.2 Bl 9.6(E 7).

14 -

12 0

=]

BHETE Enzyme activity
o

HFPF TR B A AR R A BT

311

2.5 EHEE

HEmmiEttEER T B(P<0.05), £BHE
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Table 1  Activities of digestive enzymes in different part of digestive tract of S, schlegeli
B AL [Lygd30 g g BRI EEHM booof.
Section Alkaline phosphatase Acid phosphatase Carboxylic esterase Proteinase Amylase
il 0.0060 £ 0.()18° 0.0140 £ 0.0014° 152.72 £ 88.92° 5.42+2. 087 1.06+0.43
(_)CSOD]]ERU.S ) - ) - ) - ) ! ’ ' )
B#I] . a b
- 0.0031 £0.0004"° 0.0192+¢.0018 142.12+22.87 11.10x2.15 1.89+0.97*
Carcliac part
HEH® . . . b .
Ca I 0.003% + 0.0006 0.0246 + .00206 127.77 £ 12, 8% 10,29+ 1.63 1.70+0.82
SCUITL gaslriens
Bai . . - 8 .
. 0068 £ .0031 0.0102 £ 00028 322.59+114.05 1.52+1.11 1.04+0.32
Pyloric part
nﬁﬂ%i 0. 4587 £0.0866" 0.0819 £ 0.0049" 1401.93 1 194 08" 3.3841.71% 6.21+2.08°
Pyloric caccum
iF 7] he . b " .
Fro—i 0.4366+0.1419 0.0667+ 0. 0158 1294 01+ 387.35 0.94 + (&, 39¢ 5.96+3.27
re — intesting
:F.ﬁ - L3 de . b ac be
Sy . 0.3613 £ 0. 1082 0.90520 £ 0.0091 1688.051+ 618.17 5.1623.03 5.05£1.94
Mid — intestine
E% d € b al a
Hind - . U.2295 £0.0637 0.0393 £ 0.0081 1558 .50 +622.90 1.43+0.83 2,33+2.04
1T nestine
H5& 0.2093 £ 0. 10634 0.0205 £0.(047° 466,20 + 206.22° 737+2.33 3.14 £2.47%
Rectum )

H:AFEH LR R EREF (P <0.05). Different superscripts show significant difference ( P<C0.05).
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Fig.8 Effect of pH on amylase in stomach of §. schiegeli

—
s

[

W% Enzyme activity i
> = =
-
.

s

5.8 6.0 8.5 7.0 7.5

[

pH

B A 3 me{ I/ (min-g)
Unit of enzyme activity is mg {Maltose)/{ min+g)}
e pH HHENREIEN
Fig.9 Effect of pH on amylase in intestine of $. schlegeli

3 g

WAEBE RN S S AR W BTN
WHAFTEEHELR Y FRTHEESH &R
MREURMEEEREETEEER, BILRRN
oA T B B MR PR R R EE R, FrRLRE
R (R R AR

VFIRF 8 P R BRI T R R, Hb
LA TR, 3K o B3 T o M I R
BREAATRMBKIER. BEREH BRI
BN, AT L BB BRI R AT AR

P EC T 1 A3 55 A o R T B A e R
Wtk BABERE MBI R pH 2% 5.3, R
B pH ME WAL K 4.0 B 6.2, BERE pH
B, AR AR ARAR A T L F R B 1L A, INRER]

— RN, BT R 0 2 09 R Y R R R
MEER TG AME .. RE Y BRI
FE—#EE, T —EPIRIEE., £HiE PR
BRI T e AT 2 05 2 B 5, RV DS e W e
B A% 40 L o5 9 o B 13 ey T ) 5 o TR

2 MBS M I YRR 55 AT LA IR B B S R R
RO RIBRHCR B, T e, &
BOEMRBEMTEERRK & SRR HE
B, i NSt i AR e, Rk,
CTEEMIHERMR, Rtz EEEEER, M
LSRRI BHE RN 1 BRSO

PG R 1 A e B B R, R W
PRI o % 8P B T AL R T R E. Sabapathy
i Teol !4 1 Siganus canaliculatus BEPE R
THEAME,

BRI THEEEN T ELMEENRE T Hib
A E OB, X5 PR B A0 T 886G A -
-, s TAEHARtEAENT, FRE
MY KB L RE R B LR A, AL
04wt J LA PO B R BTSRRI T W
BT | RS TE PEARAE, oY A AV 5 T 4D B
B OFCTFmE TR EE R, ARSRBEEAMN
&3] Einarsson F Davies! 6! Fl #5817 Jy ik A
REAMYEEBEANFENFETERTBNEE
BN E BN, ) S SR EEEL

BiEEOBEENTBES, XRUTEREER
B WA EESE. FICFMERE
AMEELRE, R FAbhZaERENBEE
Bl IREEZHARRE, B/ TH—EWR. iF
Bl E A EGE pH TS, 9.4, X 5 F R
P2 - 7T R L At 1A A bR 10 9% K B fa 28 A e
AR TV

5uEFLa R, X B R R A,
BB EE, TERM AR EEADBRR
w02 TR M AGE R R ER LS
EER, OpEmEHEEENS TS, #nEH
P BT SRR R 1 i R AL AR AT A, BT RAR A2 K
&0 BB E . i 5k 85 1L B ET T
JE FHE W, A g K AL T B AL £ EAE AT
FplpidtfT, ABEHMBSTER, TEEESY
R BT B R R PR TR, R R
TR, TR E R g BT et
Fidegrthsa, W, o TREEGTAENE, B/

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

Hal

BB FERTMEEE PRI HARHTR

313

B KL SWREAFARBEEN, 1EFE
hEHMAE TEXXANHEFE(EE &
) R VR, RIS ik 2 i SR BT A e
ERWRNEE. HEtEartmkit s EitR
B, I 38 th U R R A, A AT o
EAREAH. 75RO HVF R lR0-& 18 st R % 8
X—p
—MEBEEEHEHRELS HHR 7.0 3
8.5 20 S BV B I M B RS pH B 7.0, T
HEHEESE pH v 4.6, AT pH L EH —
N, TR ERTEEE N A AT RER 2
. B 5 B ABAERSRAEN O, B —R5E
AP RE R R A ], SR ot SR P ok LR A

$EI0W:

[1] Agrawal ¥ P. Digestive enzymes of three teleost fishes[J]. Acta
Physiol Hung, 1975, 46,93 - 98,

(2] & W, MEE EE BN EEABMTRD) kFEE
8, 1996,20(1) .68 - 71.

(3] BAH E2E FFHE 2 BRALTAFEDHYHERT R
RIBIRL(T]. KEKPFERF M, 1998, 37(3) 64 - 71.

[4] Linhardt K, Walter K. Phosphatase { Phosphomonoestekases )

" Methods of Knzymatic Analysis{ M]. London: Academic Press,
1963.779 - 787

[5] Hirose T, Morita A, Yamada M, et al. Selective purification of sex-
influenced esterase Trom tat serum by immunealfinity chro-
matographies[J]. Eur J Biochem, 1990, 189,431 — 435,

(61 #1%% &A% 28 THEFANMEIM). L%, EER

AR, 198220 - 80,

L7]  Lowry () H, Rosebroogh N ], Farr A L, et al. Protein measure-
ment with the folin phenol reagent[J].] Biol Chem, 1951, 193
265 - 275

[8] Tengaroenknl B, Smith B ], Caceci T, et al. Distribution of in-
testinal enzyme activities along the intestinal tract of cultured Nile
tilapia, (hreochromis miloticus L. [J]. Aquaculture, 2000, 182,
317 327

[9] Malagelala ] R, Linscheer W ¢, Fishman W H. The effect of fatty
arid perfusion on intestinal alkaline phosphatase: I . Studies on the
rat[J}. Am J Digest I%s, 1977,22.516 - 523.

[10] Hifi K N, Courtney W A M. Nonspecific carboxylic esterase ac-

tivity in the digestive tract of the perch, Perca fluviatifis 1..

[11]

(12]

[13]

[14]

[15]

161

[17]

{181

[19]

[20]

[21]

[22]

[231

[24]

[11-] Fish Bicl, 1983,22:1 - 7.

Sabapethy U, Teo L A. A quantitative study of some digestive
enzymes i the rabbitlish, Siganus canalicnlotus and the ses
bass, Lates calcarifer[J1.] Fish Biol, 1993, 42:595 - 602.
Ae= FEE B 1 oRHEREROEEEIRD].
BHJbAR SEBE N, 1997.17(4) :265 - 269,

RS, RBE, HRE, F MRNEE RS LEE
BFE(1]. e ch Al K254, 1996, 15(3) 265 — 268.

BT MR LA A R B ARSI BTRI]. M
JedRsEBEiE M, 1995, 15(2):96 - 98.

B, KA, B, 5 KM NLE S Mg
MIBEIFE]]. # &M AR, 2000,30(2 - 11).135-
140.

Einarsson S, Davies P 8. On the localisation and ultrastructure of
pepsinogen, trysinogen and chymoirypsinogen seercting cells in
the Atlantic salmon, Seéma safer 1. [J]. Comp Biochem Physi-
al, 1996, 114B{3) :295 - 301.

Munilla-Meran R, Saborido Rey F. Digestive cnzymes in marine

species. | . Proteinase activities in gul from redfish { Sebastes

] mentella ), seabream( Sparus awrata ) and wurbot § Scophthal-

mus marimus)[J]. Comp Bichem Physiol, 1996, 113B(2).;
395 -402.

Spannhof L, Plantikow H. Studies on carbohydrate digestion in
rainbow trout[J ). Agquaculture, 1983, 30:95— 108.

Ugolev A M, Egorova V V, Kuzmina V V, et al. Comparative-
molecular characterization of membrane digestion in fish and
mammals [13. Comp Biochem Physiol, 1983, 76B:627 — 635.
Munilla-Moran R, Stark ] R. Metabolistn in marine flatfish. ¥ .
Effect of natritional state on digestion in turbet, Scophthaloius
mazimus L.[]]. Comp Bicchem Physiol, 1990, 95B:625 - 634.
Munilla-Moran R, Sshoride Rey F. Digestive cnzymes in marine
species. Il . Amylase activities in gut [rom seabream { Sparus
aurate). turbot { Scophthalmus marimus ) end redfish [ Se-
bastes mentella ) [ ]]. Comp Biochers Physiol, 1996, 113E(4):
B27 - R34,

RO AREAER(TIMIL EE. LESEE AN
A, 1985393 - 398,

Bitterlich G. Digestive enzyme pattemn of two stomsachbess filter
feeders, silver carp, Hypophthamichthys molitriz Val. , and big-
head carp, Aristichthys nobifis Rich[]].] Fish Biol, 1985, 27;
103—112.

Uys W, Hecht T. Assays on the digestive enzymes of sharp woth
catfish, Clarics gariepinus { Pisces: clariidae}[]]. Aquaralture,
1987, 63:301 - 313.

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

314 Gl Wl S FBo#

Distribution of intestinal enzymes in
digestive tract of Sebastes schlegeli

ZHENG Jia-sheng!, FENG Xiao-yan!'?
{1. Coliege of Marine Life Sciences, Ocean University of Qingdao, Qingdao 266003, China;
2. Academy of Military Medical Science, Beijing 100036, China)

Abstract: The observation was conducted alter the Sebastes schiegeli were starved for 72 h. Five enzymes were
tested along the digestive tract. The alkaline phosphatase activity is high in the intestine with the optimum pH
9.7 and the acid phosphatase activity in the intestine is significantly higher than that in the stomach and the op-
timum pH of the enzyme im hoth stomach and intestine are 5.3. The carboxylic esterase activity in the intestine
1s obviously higher than that in the stomach and the optimum pHs in stomach and iniestine are very different,
which are 6.8 and 8.4, respectively. The proteinase activity in the stomach 1s much higher than that in the in-
testine and the optimum pHs are 2.6 and 9.4, respectively. The amylase activity in the stomach is much lower
than that in the inlestine and the optimum pHs are 4.6 and 7.0, respectively. Tt comes 1o the conclusion that
the digestion of protein is mainly conducted in the stomach and the digestion of carbohydrates and lipid is mainly
conducted in the intestine.

Key words: Sebastes schlegeli ; digestive tract; alkaline phosphatase; acid phosphatase; carboxylic esterase; pro-

teinase; amylase
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