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RPN EEEEH,BEE EERE IR (DM T 2R K EZEA, T2 8 H A R i 2 ZE Ay,
BNRAREER. EEMTHIEZFEF BRI FEHM, [HEA™RIE,2007,14(1) :99—105]

RERIR RS UR A 2P R TR PR 5 W
hE %S Q48 CHR R IR A SCE 4 5 :1005—8737— (2007)01—0099—07

L4 6 65 W 6T LR S 4 K B
Y B 4N B ST, ke )R, R

VU G V5 WY I, A E 2R R I B R R T
K. AREFBE RO A DRIEDT, BT

A B e N BE R H R SR S A T
JHR RN 2 R TR & D 5 T KB A U B, G0 R Ik B
FHERREE KBS R IR A — B R R
A/ Bk s AT A B 1 2, RS T O £ R
Mg FVBE TP RE . 2 BE RS T OK A 2 B 25, ek B R0
YR S O H BE R AL fT BRE BRI —OBE,
cF I HE R A AR D, EAMEXN AL E
AR AR O —LREne,
AT #8260 4 B8 1 B 530 08 % (UL & H g
TE B B8 R g 17 B S5 R NE 2 2R
R#EvR L (Boleo phthalmus pectinirostris) F &
T 7% H (Perciformes) s w % 4 Y. H (Gobioidei) ,
3 vk £ B} (Periophthalmidae) , 7 B F ¥ v ] (8] 77 7
WL E R ETEE T RE R

Y% B #7:2006—05—30; €17 H#A:2006—07—31.

Xof T A ) o R 7 £ 2 Al Bl S BB AT, 32 4
P Ah R LARIE . % T R B i BB ST L AL
GERRE LR TEA R S ST E 8T
FUARAEDTT PR, A SRR AR X SE B 5 4 2R ) R
ES BT pH G R 3R £ A0 BE i A R M LA
R IEACBETE YR B AL Bl 1 o A, UEE T AR
RS £ B9 A A B R R, O B AR ORI B RO N T
Fic & R E S B R KR

1 #MH57FE
1.1 Hmbl&

B R 3R 1T 2005 SECE A RE SR T
V5 B ORI D R R 3 B IR SR IR R, TR KA
bR, MR AT R R AT e 0 &,

E&mB . BEX BARAREE 4T H (30170739,40476056) ; 1% 2 & = KA1 H (2003No. 26) ; 18 B4 B E X% I (2004SZ01—02).
EERN 2O HA981—), B, 0+, T BN FHEFEHELEZH R, E-mail: wurenxie@ xmu. edu. cn

EIRAEE L 7 W . E-mail : wshong@ xmu. edu. cn

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



http://www.fineprint.com.cn

100 FOE KR

14 %

20 BIHAWTES B SRR A T SERm 5T,
%“%«Aﬁﬁ%ﬂzkté(g 134 0. 86) cm, f& Ji & (10. 45
1.09g, 17 # M, HITB.HiE, 5+ A pH B K
(Hanna, HI 1083P, BRI e B A g iE 1
pH {H, SR J5 4 iz 8 A A7 38 2 f5 58U R 3 54, 7 il
MAmIT T Mml. H8 4 RBAKRE—H2H
LER NP, BRI S DN PITA, BB S
TR KT ARG T A LR, H 4 C B ZE K MR T4,
JEARB T B BRI E, REMAERE 4 °CH
MZEK , i 38 H RS KWL (Polytron, PT-MR 2100,

B ) A%, B0 30 min(2 °C.9 000 g), Bt H F ik
W, E T —80 ‘CUukA , F T BE 5 1 E .
1.2 pH#EIRE

pH1LO0~2.5 HHAR - $B®BEME R, pH
2.5~7.5 FIME M —IrEmEmixR,pH 7.5
~9.5 | TrissHCl & & ,pH 9.5~12.0 A H
AMR—EFNMBEIFR, SERAKKE pH 1.0~
9.0, BIEWBE I pH 1.0~10.0, B 5 17 8§ ¥ pH
3.0~9.0,EAB K pH 1. 0~11. 5, JI5 i & A B
MBE R ABE pH 6.0~11.5, e ¥ 8% pH 1.0
~11.5, B Wil % pH 4.0~10.5, pH £ &
0.5,
1.3 GHKEEEMNE

F Cary 50 43 J% % B o8 Wl 52 & F 74 1k B 78 o,
M5 Fik5 W CpR[14—21], 52 T H . 5 A B F1 R
SR rl = I 1 e = L AR
AR fg v R BT &R KRS R -1 A B LK
Agtel g i EETeT |V B B RN A 4 35 RET0Y | 2 T RE IS
FEVE B | FLOVE B L 5 BE B DL R AR 4 —pERETY, BR
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Fig. 1 Effects of pH on activities of protease in diges-
tive tract(37 C)

HOM.EEOBMRNE A R MNEEN25 C,
HerHLEeA 37 °C,

Y-HRABE KB 1 h K~ 4 1 pmol 724
H 1 ABEWE MR AL (U, KR E AL 1 min 7J<ﬁ$
71 pmol FFRN 1 ANEEE M RAL (U, AR
BEEME L 1 g AR T S BT ) ﬁﬂéﬁsﬁ(U/
g tissue) i,
1.4 #HiEsLE

SERHE U FHELIREE (=5, X H
SPSS 11. 0 &t vk B BEAT B 07 Z 20, K B %
ek A A HiE ) E R B E M, P<<0.05 A E RN
5%,

2 FRESH

2.1 k&R pH (&

RS . mEsa e, 5N pH EH
5.68+0.41, 04 5.40~6.42; FHIE W pH E N
7.441+0.76,75H N 6.83~8.07,
2.2 pH M EHLEEFEMRE N

KRS R A MRS pHE N 2.5~3.5,
% pH>5. 0 B, B & A B 3 7 1055 5 2 Rk I 2|
(D, BEABEME pH 1.0~12.0 EEHN, H
3ANIE(H, 4> B2 3.5.8.0 1 9.5, /85 i& pH H A
9.5, B ERAMMER A &E pH E 5 74
7.5 M 8. 0(El 2), B . Ml &i&E pH E 7 7 A
6.5 F1 7.5, —F M2k AL AR L, 35 2 o T 1) BR U T
(E3), BieHmrmiE pH E N 5.5, BiEH
&G pH EFE, 8 6.0~7.5(KE 4),

g 6 —0.40A§

E-rYt —0‘35_%?
T & 4030702
cE AT {025 * 8
238 R
;}53' —ozog‘é
Be low&E
o I 100523
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pH
—O—JiZE | IM Trypsin
—e— ;i A Chymotrpsin
B 2 pH X 7iEEFE QBN EE A EENEmE@S T

Fig. 2 Effects of pH on activities of trypsin and chy-

motrpsin in intestinal tract(25 C)
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—o— 7 fl5ii Lipase in intestine
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Fig. 3 Effects of pH on activities of lipase in digestive
tract(37 C)

2.3 =B EHEAEMEHEREIEYT

FE R A0 B B AR, R 20 R 1 R e
B RS 0 1 TR A B BE A B BE R LR
JIk Bl AR y- 2 B O 55 3L At B AR SR A
RD, BRBEmRESTEEES T I NG
(P<<0.05),HE5 R FE R ENE L EEZE
JE(P>0.05), HFME & WAL 3 2 BTl e /) & 7 8 H
Pl | g Wy e AT 17 G A 1L R R 0 BB TR A

G 45p 1350 2 o
28 40l 2
2 g40 300 2%
ng 35F 250 Ty B
cE30f e
2 225+ 200 2 &
5 20r 150 £
DE st 50 R E
=< o 0 BT
00 20 40 60 80 100 120
pH

—O— BTN Amylase in stomach
—— 7Tl Amylase in intestine
4 pH X8 10 3HE Ve kD B8 TR M B R (37 °C)
Fig. 4 Effects of pH on activities of amylase in digestive
tract(37 C)

i (P<<0.05), i I M 1T MMt & A GG 1 5
B ZE R (P>0.05), i T f iy I &9 8 & G g
FEEAREEYEZER TH I (P<<0.05),5 1
HIE KBS AW E3 & T A I (P<<0. 05)
P TIT Y Ol -2 e I e O A T T g o
W RFEETH I AT (P<0.05), #BHAIAE
07 G 05 1 R B R, 76 2 % 22 R (P>0. 05)

F1 KHASBFREARE SO EMBEINEEHREREBEEE

Tab.1 Activities of proteases, lipase and alkaline phosphatase in different digestive organs of B. pectinirostris

n=5;X+SD;U/g tissue

" BIkEE A HENKE BRGNS - B R
@ 8 MUEEAE WEAE EEAE . v P i .

. . . . Carboxy- Amino- y-glutamyl- . Alkaline
Tissue Acid protease Trypsin Chymoytrpsin . . . Lipase

peptidase A peptidase transpeptidase phosphatase

= 0.59+ _ _ _ 4,08+t _ 0.27+ 19. 61+t
Stomach 0.10* 1. 30° 0.09® 5.12¢
FEnE 0.10+ 1. 444+ 0.17+ 4,05+ 0.84+ 0.48+ 0.08+t 1.89+
Liver 0. 05" 0. 40° 0. 09" 1. 97¢ 0. 37¢ 0.28¢ 0.04° 0.54°
i78 ) 0.54+ 7.24+ 0.39+ 33.41t 11. 10+ 5.96+ 1.71+ 13. 91+
Intestine T 0.21* 1. 00* 0.12* 9.76* 2. 80° 1.11° 0. 87* 1. 24P
7RI 0. 64+ 2.90+t 0.21+t 19. 17+ 10. 69+ 9.13+ 1.41+ 14. 61t
Intestine IT 0.27* 0.59° 0.08° 5.47b 3.07° 1.03b 0.39* 4. 26°
71| 0.21+t 6. 75+ 0.33+t 19. 90+ 17. 91+ 15. 62+ 1.56+ 23. 89+
Intestine [ 0.16° 0.72* 0.07* 7.13° 4.58* 4.72* 0. 42* 5.10*

EC—RRRERMAEEE, RTE A EAREARNE R FRRTEREE (P<0.05).

Note:“—”indicates that enzyme activities were undetected. Values with different superscript letters in the same column are significantlg

different(’<<0. 05).

2.4 PEESEM
M 2 7, AR B B L 2T 4
42 SR RN | TR A £ WG

S5 7 FPORE A, (B VS P B R T E (P<<0.05),
JEF O ASUAS: 0 B0 RS F) 9 o Al L B A S i
. B I MERBEMATEREENNEZSTHI
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M (P<<0.05), M 11 1122 2 pE B , iE pE B, FL 3
M EEPEMG A S s M AT R
EmTHIAMEBIOEP<<0.05), Mk LE, B2

TS B W EE TS VE AR BT O 22 2 A T 4
TR TR RE G FLBE NG | RORE G

®2 KEBAREBTRBEAFEEBNEG
Tab.2 Activities of carbohydrases in different digestive organs of B, pectinirostris

n=05;X+SD;U/g tissue

ZH 28 E B B o F B E FENE & FL 45 & N S 4 — K5 b
Tissue Amylase Cellulase Maltase Sucrase Lactase Trehalase Cellobiase
B Stomach 27.26+5.92¢ 0.1240.05° 10.35+3.29° 5.80+2.00¢ 6.37+1.84¢ 7.571+0.98° 9.89+2. 77¢
AT Liver 10. 65+1. 20° — — — 1.07+£0.44° 1.814+0.47¢ —

i 1 Intestine] 401.08459.87% 0.744-0.18* 28.2544.59> 9.1641.05° 10.1242.05° 19. 054-4.56° 23.46+4.19"

% 1 Intestinell 304. 98+48.63" 0.3140.11> 39.9243.38* 24.72+6.46* 21.531+4.93* 27.724+4.71* 30.18+4. 30°

%1 Intestinell 178.061+40.09° 0.2640.08> 31.5443.07" 14.9242. 41> 15.9442. 45" 16.51+2. 30> 15.9443.03°

EC—RRRERAEEE, RTE A EAREARNE R FRRTEREE (P<0.05).

Note:“—”indicates that enzyme activities were undetected. Values with different superscript letters in the same column are significantly

different(’<<0. 05).

3.1 pHESHLEEEN

1 2V A0 T P R B RE ) T A TR X B R R
BB A0 A DL R o T AL B 3R R3S B 1 pH 07,
Rkt H & AR mod pH 0 2.5~3.5, 2
pH>5.0 Itf, H & A B WS Mg E 2 R W, 1
HNAH YR pH 4 5. 40~6. 42, X #1275 K3k
MIEBOFARE RIS B EABREEN pH H, X
VW T REGAaNBERARMHALRET AREE
AR, A R 557 0 gk K T 5 oK 58 i #8014k TE 4
UMW 45 SRR WY, N3 f ) B O R AN R
B, BRI EED R EY, MRS, —&
BREEW GO, e (Loarces anguillaris) F
B (Mugil cephalus)E, LB N pH EE =, BH L
A PR SS , BRI AL £ B A P AE R TEDT T —
Bl R GE A B M AR, WA (Siniperca
chautsiOP K Fw (Sebastes schlegeli Y F K 3%
B (Scophalmus mazximus)® %, B H 5 B E H®
m,HEEARMHAKTEEEE,

R i & A g VS MR 7E pH 1. 0~12. 0 fu
W BL 3 AN IE(E R B HH AL B B U 2 ThBE M, T

W iE v A TN B 6 Ff & B AT BE U SCRF T X A AR
R3EIR i B A YR AE pH 3.5 HBLIE (W] BE =
BT BRI BIE B, XS B8 (Sparus aurata)
W 8 B B A S R K 2 B R
HOABRE R P — O A R 1 AN AR,
T BR M 85 (Solea solea )™ FHE B 1 (Chanos cha-
nos )P I S RS FE TR YO N ETF 2 AN,
KM E AR EERE2RBUMRIL, Kk
1 Ji7p P B 1 RN BE AR B I B IS pH fEL Y N 7.5
8.0, KM EEBEIE pH 8. 0 [0 {f 3 B2 i g
HOBG MBS AR STHR 1Y, T pH 9. 5 M U& {5 U AT
BE S R IR L A B DA R R A Bl A —
v 5 E A DT T,

R W v fa R T RN U R B 1 RO pH (E 4 Bl
6.5 5.5, 58 AN pH {EAH— 2, AHEM
BELTHIE (P<<0.05), X &7 K arE N
I e ER AR, BAE AR, Kinah
He 17 1 A0 3 60 B A BB pH fE BI04 7.5 1 6.0~
7.5, HAM K &RE pH EN 9.5,187E pH 8.0 &
1 AN RIE{E, T IE N B &Y pH 4 6.83~8.07,
B R BRI TE A I pH EREA R R 21X 3 F il
AL 3 I R AR . KPR A 18 B R M A I AT O
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P R G b, FE A% R 0 ) & A VK Ak B O )
=T B (P<C0. 05) , & B R 3 I £ 1) i T8 7 £ 0
I 2 R Bk K Ak 4 40 18 A R IR 1 = 223
3.2 HUBEMHSHKSEE

Jor I 2 P 2 1 I L BE R I R IRE L IR T AR E
¥y g S5 g SR ) b AR AR BT, ORI B IR A
TH AL (0 M 38 2T 18 (P<<0. 05) , #2878 R
VA ERLIR S R BE A 3 2 T BT, (5 T AR R S 0
AR E W — P AE 5, Benitez %1% L) &2 Martinez
0240 43 5] 7F 8 H A8 R0 BRI (Engraulis encrasicho-
lus) AFAE W AL TS MR R R A LR AR DL 5,

#H WIS R AR E A ZHMHE A
BEAFIE S5 WA R ROT, ERBEHRANE T, 0]
LUK U3 7 o8 6 05 14, 10 81 1 6 2K A0 A A A W 3
BRI EA M SRR, KR AEIRAENEA
BERABERE A7 7E TLANIR B, 1X 55 2R 48 18 I Jfc Ihg gy )
TRIE L ARG A T R s 7 1 A0 T ) e I
K2 A AE AN BRI BT 52 45 AR AL, Bl 1 Bt R
2 5 628 81 A BE A5 AN 0 ML B 55 B IR B0 RN B
BN B TR B AR A BT, RER A B W
BB RS R E S T T Mg 1T (P<<0.05),
B5HI L REZERP>0.05), X7 KR MAE
fIE RAEW W, AR RY, KERE,
(Peristedion longispatha) Wy 1B F1 2 8 KX 04
1 (Oncorhynchus tschawytscha) W18 L 540 o 15 B
[ W e

B2 R B A B AR A R = 2
JREG LA N v B IKAE S 6 M E H M EAHBEY
e R =R C AN o T A o e S L
KA B E Ed 6 f EEKE LB,
KRR RREHEa, BHREEZ
R & B AR, R R IREE R v R R e
Brid A Thaesh , B R A s Z HEm o el . R
S £ M T B 2 A TR oy~ S I T O R A L
REEE 3 ME S EE R TH I Mp 0P
<0.05), XM I 2 & B i, 5K ML L %5 7
WA E AL, BEBNARSHARBHIRZ
73U 5 B R RE ) AT R R Y, ER A
SE 50 R At 5 3B A BIE 9T 45 SR U R B, # 2R 2 S Y
TR TE W T R 2 AR TR TR B A 2K AN R T
Gl

Kzl I RERBEBETESEESTRIM
W T (P<<0. 05) , & W i T 72 ¥ 4k & 4 1 = B A,

Fr 11 0 22 2 5 1 L 160 N L RE I L 5 0 g A 4T 2
CRERSSE S B MBS RE S T I A (P
<<0. 05) , % AR K i #0F —BE I A0 AN R 1) 3 B
(04370 | I ESoRa RN P o P e h g = v da
Y= A T R R R ORI
P th & R B AR B TS TR i A o R £
YEFRBE W e THALE N SR REY R, £
E OB g R K AT 4 3R R OJR BE R O A R I OK B
BeEel, R3UR f 10 i T8 WK I B — 5 R RE I AT 4
CRERE VTR, XA AR AHIR AR A 4R,
BT PR, RN A T i A
ARSFARSFAE A rprEem TR b O 9 vk 8 P 9 Ak 3 A A
TR RS L E H B RMERN 'K,
X5 R E e DR R R SR R HL A P
S5 v 1) ¥ W T O M PO R R — BT, K
TR A I 5 Bl R Bl S R DLZR 2F R A R
XL 22 k) A 3 R Bl O TR BT S A R A
Pba-so-s8=9] R 22 AF WG AE B R R L T AR
O AF 2 b A i) — WA O
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Digestive enzymes of adult mudskipper,Boleophthalmus pectinirostris

WU Ren-xie, GE Wei, HONG Wan-shu,ZHANG Qi-yong

(Department of Oceanography,College of Oceanography and Environmental Science, Xiamen University, Xiamen 361005, China)

Abstract: By means of enzyme analysis,the effects of pH were studied on the activities of protease, li-
pase and amylase in the stomach of Boleophthalmus pectinirostris and the activities of protease,tryp-
sin, chymotrypsin, lipase and amylase in the intestine. The distribution patterns of fifteen digestive en-
zymes(acid protease, trypsin, chymotrypsin, carboxypeptidase, aminopeptidase, y-glutamyltranspeptid-
ase,alkaline phosphatase, amylase, cellulase, maltase, sucrase, lactase, trehalase and cellobiase) in dif-
ferent digestive organs were analyzed in the adult mudskipper(B. pectinirostris). In this study, the in-
testine was divided into three equal sections from the anterior to the posterior end, which were intes-
tine | ,intestine ]I and intestine [lI. The results showed that the optimum pH for gastric protease, li-
pase and amylase were 2. 5—3.5,6.5 and 5. 5;for intestinal protease, lipase and amylase,9.5,7.5 and
6.0—7.5,and for intestinal trypsin and chymotrypsin, 7.5 and 8. 0, respectively. The activities of the
fifteen digestive enzymes in stomach and liver were significantly lower than those in the intestine ex-
cept acid protease and alkaline phosphatase in the stomach (P<C0. 05). The activities of trypsin and
chymotrypsin in both of intestine ] and intestine [l were significantly higher than those in intestine
IT (P<<0. 05). The activities of carboxypeptidase A in intestine ] were significantly higher than those
in both of intestine ]I and intestine [ (P<CO0.05). And the activities of aminopeptidase, y-glutamyl-
transpeptidase and alkaline phosphatase in intestine [l were significantly higher than those in both in-
testine | and intestine Il (P<C0.05). However,the activities of lipase were not significantly different
among the three intestinal sections(P>>0. 05). The activities of amylase and cellulase in intestine |
were significantly higher than those in both intestine ]I and intestine [l (P<<0. 05). And the activities
of the five disaccharidase(maltase,sucrase,lactase,trehalase and cellobiase) in intestine ]I were signif-
icantly higher than those in both intestine ] and intestine [l (P<0. 05). In conclusion,the stomach of
adult mudskipper does not play an important role in food digestion,but it has absorptive function. The
primary part for starch digestion and absorption is intestine I and for disaccharides is intestine II ,
and for absorption of protein, lipid and inorganic salt, etc. ,is intestine [Il , respectively. [ Journal of
Fishery Sciences of China,2007,14(1):99—105]
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