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Effects of crude protein and energy levels on digestive enzyme
activities in duck jejunal fluid

WANG Heng, ZHANG Xiufen, ZHONG Shaoying, ZHU Yongwen, WANG Wence, YANG Lin
(College of Animal Science, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To investigate the effects of dietary protein and energy levels on digestive enzyme
activities in the jejunal fluid of Muscovy duck. [Method] A 3x3 factorial and completely randomized design
was conducted. Totally 27 male Muscovy ducks were randomly divided into 9 groups with 3 ducks per group,
and fed diets with 9 different compositions of energy and protein. Jejunal digesta was collected by fistula
surgery and the activities of amylase, trypsin, chymotrypsin and lipase in jejunal fluid were determined.

[Result] With the increase of energy level, trypsin activities in high and medium energy groups were
significantly higher compared with low energy group(P<0.05), while chymotrypsin, amylase and lipase
activities did not differ significantly. With the increase of crude protein level, trypsin activities in high and
medium protein groups were significantly higher compared with low protein group(P<0.05), chymotrypsin
activity in high protein group was significantly higher compared with low protein group(P<0.05), while amylase
and lipase activities did not differ significantly. Protein and energy levels had no obvious interaction effect on

digestive enzyme activities in the jejunal fluid of Muscovy duck. [ Conclusion] Under this experimental
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condition, energy level has a significant effect on trypsin activity, and protein level has a significant effect on

trypsin and chymotrypsin activities. Neither energy nor protein level has significant effect on amylase and lipase

activities.
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Table 1 Recovery formula of Muscovy duck after surgery

_ . _— W= R J I .
Js /S 2 faky  KEH FEk A BERREES  NaCl N (. TR
T FR T 154
wi% 64.00 16.00 3.45 0.67 13.32 1.10 0.42 0.40 0.06 0.08 0.50
IR R B Y%
R EE/MI kg ™) : — e — —
HHE AT 5 sy RBERR REAR
11.80 16.00 0.80 0.63 0.83 0.34

1)3Z R A1 58 B 54 F198%; 2)TRRAT 4 F R4k YA F A 3x107 TU; 4 £ %Dy 5x10° 1U; A 5K, 15 g; A ZE
40 g; 4k £B, 8 gy A £B, 22 g3 e F B 15 g3 A HB), 0.1 g; MBLME 200 g; *T 2 2 g; D2 B2 40 g; £ % 0.2 g;Fe 20 g;
CulOg;Mn50g;Zn70g;C00.2g;10.3¢g;Se0.2g
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Table 2 Composition and nutrient levels of experimental diets

FRR2H st I o 2 73 0/ %

AL ECV N fufy KO EE AN BRES  NaCl ij;z Ig_j TR
1 62.00 1248  3.00 0.76 18.77 1.15 0.48 0.40 0.33 0.13 0.50
2 60.00  15.00  4.36 0.49 17.63 1.05 0.30 0.40 0.19 0.08 0.50
3 58.60 1720 6.00 0.04 16.15 095 0.07 0.40 0.05 0.04 0.50
4 63.00 1248  3.70 2.00 15.99 1.10 0.40 0.40 0.31 0.12 0.50
5 63.00 1600  4.60 1.28 12.66 1.03 0.28 0.40 0.17 0.08 0.50
6 61.60  19.00  5.70 0.88 1078 0.95 0.13 0.40 0.03 0.03 0.50
7 65.00 1250 450 2.98 12.34 1.04 0.33 0.40 0.29 0.12 0.50
8 6400  17.00  4.63 2.57 9.36 1.02 0.29 0.40 0.16 0.07 0.50
9 63.00  19.00  6.44 2.02 766  0.90 0.05 0.40 0.01 0.02 0.50

R e/ B IR LE BT %

(MJI-kg™") HLEE AT HE AR TR 5 T R R BERR
11.50 15.00 14.69 4.87 0.80 0.62 0.95 0.36
11.50 16.50 15.61 3,91 0.80 0.62 0.95 0.34
11.50 18.00 16.31 4.67 0.80 0.62 0.96 0.33
12.00 15.00 14.45 3.82 0.80 0.60 0.95 0.36
12.00 16.50 15.29 3.63 0.80 0.59 0.96 0.34
12.00 18.00 16.51 4.29 0.80 0.59 0.96 0.33
12.50 15.00 14.81 3.38 0.80 0.59 0.96 0.37
12.50 16.50 15.81 3.85 0.80 0.58 0.96 0.34
12.50 18.00 16.96 3.24 0.80 0.58 0.96 0.33

1)Z R AT A 46 Ji B 53 K 98%; 2) TRBAT B T 5L 4% 48 4 £ F A 3x107 IU; 46 £ & D, 5x10° 1U; e £ FK; 15 g e A FE
40 g; YA £ B, 8 g; ik £B, 22 g; i EBg 15 g; 44 £B, 0.1 g5 JABLAE 200 g; 188 2 g5 D288 40 g; 4% 0.2 g;Fe 20 g;
Cul0g;Mn50g;Zn 70 g;C00.22;103¢g;Se0.2g

MR BN IRIAE 25 'CLpHT.8 2R AF T, R0 BIRE 1E 247 nm ARG 3 P

JBC1 pmol % F KL 28 R BT AT X35 1, £E 256 nm T Ko iR P e A AR ) TR A T P AR 7
AT T R CO16 & A5 Bl iR Gl A o V& A5 i 70 PR 3 - A

JoR B I S 1AL s AR IR -L-F5 RIS TEVER R, 75 37 'C &4 F 10 mL B L
IR S NIRMAE 25 CopHS.1 IR, el B SEMIEM, 30 min WK 1 mg ik, BIN
BB 1 pmol Xf—FRMEME—L—FE 2 R Fr A e, 1 ANBE S RAr s

http://xuebao.scau.edu.cn



8 om oKk M K ¥ E R

539 &

JIg 17 TR FH 7 A AR ) T RE T A BT AR 7R 1)
A054-2 JIig i Bl 70 G I 5 o g 07 Il ) 3 0 SR
DL 6—H B4k 1 R g A, 72 37 °C, pH 4 8.0 1)
%R, B BRI 1 mmol Y 6—FF 3R 51 R i B
Bt
1.5 HHESHR

s gt o A i B R 58 e B AL 1 SR A
SAS BAFH GLM #EHudkA7 75 225347, SR A Duncan’s
ET Z H L.

2 FRETH

W 3 Frow, B8 KX BE 2R 11 Ve A I
B 7 A P R AN 22, 6 B 1 I A 11 RS )
W 525 (P<0.01)o B8 [ 5 /K T X6 e K B A0 TR s T
P () 5 M AN S 2, %o R R A JBE R T 12 R
B3 (P<0.05). JHRAE B BE S 1 R0 G s i s
BIEE OH (mREE+mEAMA) AR KNE, R
FVER E 7K P55 4 b i v 4 1) s e 3 6 ¥ 35 I A2
HAEH (P>0.05). i HfE 4 IR 8 1 10 0 1
HZETRAEE A (P<0.05)(E 1A). m. hEAMKA
o P T 1 Y 2 TR R V4L (P<0.05), =i
Jo 2H JBE B 1 g R R s TR AR B 4 (P<0.05)
(H 1B).

&3 BAmeEEFAERKENELEERTIHLEEMERN

A
Table 3 Effects of dietary energy and crude protein levels
on digestive enzyme activities in jejunal fluid of

Muscovy duck
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Fig. 1 Digestive enzyme activities in jejunal fluid of Muscovy duck under different dietary energy or protein levels
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