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Digestive enzyme activities in larval, juvenile and early
young fish of Boleophthalmus pectinirostris

WU Ren-xie, HONG Wan-shu, ZHANG Qi-yong, CHEN Shixi, WANG Qiong
(College of Oceanography and Emirommental Science, Xiamen University, Xiamen 361005, China)

Abstract: The mudskipper Boleqphthalmus pectinirostris s a commercially important fish in China. At present, this species is widely
fammed in the southeastern coastal waters of China. Studies have been focused m early development and larval rearing. Early larval
feeding habits have been documented. However, little is known about the digestive enzymes at the eady stage of Boleqhthalmus
pectinirostris. The purpose of this study was to investigate the digestive enzyme activities of this species in arder to know its nutritional
requirements and establish the feeding protocols for optimizing larval mass rearing production. Changes of pancreatic, intestinal
enzymes and pepsin activities in prelarva, postlarva, juvenile and early young fish of Boleophthalmus pectinirostris were investigated by
means of enzyme analyses. In order to obtain pancreatic segment (PS) and intestinal segment (IS), juvenile and early young fish
were cut nto four parts: head, PS, IS and tail. The ntestinal segments were homogenized to purify intestinal brush barder membranes
(BBM). The secretion levels of pancreatic enzymes were expressed as percentages of the segmental activity in the IS related to total
activity (PS + 1S). The establishment of an efficient intestinal BBM digestion represents the adult mode of digestion by enterocytes.

And the degree of purified intestinal BBM was estimated by the enrichment factors and the activities of the intestinal enzymes. The
results of this study show that the specific activities of fowr pancreatic enzymes ( amylase, trypsin, chymotrypsin and
catboxypeptidaseA) and eight intestinal enzymes ( maltase, sucrase, luctase, trehalase, cellobiase, alkaline phosphatase,

aminopeptidase and Y- gutamyltranspeptidase) are higher in the larval stage. decrease to the lowest levels in the juvenile stage, and
increase rapidly in the eady young stage. However, the total enzyme activities of individual increase with the development of larvae.

Pepsin is initially detected in the postlarval stage, and then it continuously increases rapidly. The percentages of four pancreatic
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enzymes activities accounting for the total activities are significantly higher in the early young fish than in the juvenile in the intestinal
segment. Only three enzymes (maltase, cellobiase and 7-glutamyltranspeptidase) are highly enriched in the intestinal brush border
membranes in the juvenile. However, enrichment factors of seven intestinal enzymes in intestinal brush border membranes of the early
young fish are all above 5. 1 except for sucrase. In conclusion in the larval stage, protein digestion depends on pancreatic enzymes;

and when the larvae develope into the juvenile stage, pepsin plays an important role in protein digestion. The complete achievement of
the secretion mechanisms of pancreas and maturation of enterocytes in the early young fish indicate the famation of an adult fish mode

of digestion.
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Tab.1 The specific activities of pancreatic enzymes and pepsin of Boleophthalmus pectinirostris

at different developmental stages mU* mg71 protein

amylase trysin chymotrysin A carboxy-peptidase A pepsin
171.7+9.5¢ 16. 442 5° 54.9£7. 4° 68 7E5.1¢ —
prelarvae
360.1+26.5° 27.34+0.7° . 3+7. 6 95 5+7.1° 1.9+0 2°
postlarvae
R 90. 0£4. 0° 10.8£1.8° 28.8+1. 7 55.8+4.2¢ 11.2+1.0°
juvenile
: a b b b a
carly young fish 2 563. 6+197. 9 19.2+1.2 51.3%3.3 8L 7130 25.840. 7
- (P<0. 05 mU=10 1)
Notes: — indicates that enzyme activities were undetected. Values with different superscript letters in the same column mean significant differences

(P< 0. 05, mU=10"%U)
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Tab.2 The total activities of pancreatic enzymes and pepsin per individual of Boleophthalmus pectinirostris
at different developmental stages total mU° ind '
amylase trypsin chymotrypsin A carboxy-peptidase A pepsin
prelarvae 0. 05£0. 01° 3.040.2¢ 16. 2+2. 2¢ 20.3+1.5¢ -
postlarve 0. 1540. 01° 11.3+0.2¢ 31.242. 9¢ 43.2+3.0¢ 0. 00610. 001¢
jusenile 1. 40+0. 06° 246. 949. 2 46. 24-27.6° 846 4467. 7° 0.1840. 01°
46. 91£3. 132 772 9+t @2. 82 684. 71138 32 2 719.2+188. 12 1.33+0. 062

early young fish

T . (P 0. 05 mU= 10 *U)
Notes: — indicates that enzyme activities were undetected. Values with different superscript letters in the same column mean significant differences

(P< 0. 05, mU=10"%U)
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(P<0.06) 5.6

Enzyme activities were expressed as total activity per fish in 5 4. 03
intestinal or pancreatic segment (total U*segment ), values with
different superscript letters in the same group column mean
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Tab.3 The specific activities of intestinal enzymes of Boleophthalmus pectinirostris at different developmental stages

mU°mg ' protein

‘Y’
alkaline amino- Y-glutamyt

maltase sucrase lactase trehalase cellobiase phosphatase peptidase transpepticase

56.9+5.213.3+1.8" 52+0.4° 15.4+1.4° 10.3+1.3> 80.3+5.1* 30.3+1.4° 2.57+0. 3°

prelarvae

postlarvee 54.2£7.0° 9.6E1.7° 2.3£0.4° 21.443.8" 2.240.5° 82.6+£4.6 43.8E29* 3.8+0.3°

juvenile 22.8+3.% 6.9+1.0° 1.84+0.5° 14.0+2.4¢ 1.440.3° 2L7+1.9° 167+0.8° 1.1£0.1°¢
cady young fish 59.046.5% 52.14+6.8* 18 5+22* 6.842.0° 138.0+6.2 87.0E4.0* 451E1L 7 4.0+0. 4°

(P<0.05 mU=10 *U)

Notes; Vialues with different. superscript letters in the same column;mean significantdifferences (( P<_ 0,05, mU= 10 *U)
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Tab.4 The total activities of intestinal enzymes per individual of Boleophthalmus pectinirostris
at different developmental stages total 10 X mU°ind '
Y’
. alkaline amino- 7-glutamy}
maltase sucrase lactase trehalas e cellobiase phasphatase peptidase tramspeptichse
prelarvae 186£L5  40H0.5 2.0+02 49105 3.240.5 B4+1.% 66103 0.820.1°
postlarvae 33,044 4.8+0.1° 3.5+H0% 11.5E2.(F 44405 369118 6.81+3.5 28+1.(F
vk 203.24+44.58 886+R 6 29458  M.9+NY 17.744.0P 2064234  253+102 14.6+18
. 8B.2H1® 9 WA 7E7. 4 2L 5+347 106L31+3L5 20WL6+0.00 139.6+631* 6% 5+27.2% 30.4+3.0¢
ealy young fsh

: (P< 0.0, mU=10°*0)
Notes: Values with different superscript letters in the same column mean significant differences (P< 0. 05, mU= 10*1)

5
Tab.5 Specific activities and enrichment factors of intestinal enzymes in the intestinal brush border membranes of juvenile

and early young fish of Boleophthalmus pectinirostris

y,
. alkaline amino- 7-glutamyt
maltase sucrase lactase trehalse cellobiase thosphatase peptidase tramspepticase
1285£12 7 44407 _ 137119 127406 74P 64242 4° 10.8t10
Jvenik GBD 0.6 .0 9.5 23 3.8 Q2
3BL0+49.9 N2+4.8 o 2.7t1n.9  61L513R2 6 5R7E70.5 46 51359 0. 7+H3.7
ealy young fsh .0 1.9 (52 G2 @D AL 10.8
e . (P<0. 06),
, mU=10 *U
Notes: — indicates that enzyme activities were undetected. Values with different superscript letters in the same column meansignificant differences
(P<0.05). The values in parentheses represent the enrichment factor for each enzyme, mU= 10 *U
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