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Abstract: [Objective] Effect of different methionine levels in feed on growth performance and activi-
ties of digestive enzymes and protein metabolic enzymes of Rhynchocypris lagowskii Dybowski were inves-
tigated. [Method]) Six methionine levels of 0. 74 % (CK),1.03%,1.33%,1.62%,1.92% were 2. 21% were
configured in six isonitrogenous and isocaloric diets,using fish meal,soybean meal and corn gluten as pro-
tein sources,corn oil and fish oil as fat sources, and flour and dextrin as carbohydrate sources. Each diet
was fed to Rhynchocypris lagowskii Dybowski with initial body weight of (13. 63 +£0. 01) g. After 8
weeks, the main nutrient components of muscles and activities of amylase,lipase, glumtaic-pyruvic transam-
inase and glutamic oxalacetic transaminase and protease were determined. [Result] With the increase of
methionine level,weight gain rate, specific growth rate,feed efficiency,and protein efficiency of Rhyncho-
cypris lagowskii Dybowski increased first before decreasing,getting to significantly higher than that of the
control group (P<C0.05) when the level of methionine was 1. 62%. There was no significant difference in
condition factor,hepatosomatic index and viscera somatic index (P>>0. 05). According to the polyline mod-
el of the specific growth rate and methionine level in feed, the methionine requirement level in diet was
1. 43% when the specific growth rate reached peak. When the methionine levels were 1.33% and 1. 62%,
the crude protein content in muscles was significantly higher than that in the control group (P<C0. 05).
There was no significant difference between crude fat and crude ash content among groups (P>0. 05).
The protease, amylase and lipase activities of hepatopancreas, fore intestine, middle intestine,and hind in-
testine increased before decreasing. When the level of methionine was 2. 21% ,the activity of hind intestine
protease was significantly lower compared with the control group (P<C0. 05), while protease activities of
hepatopancreas, fore intestine and middle intestine had no significant difference with the control group
(P>>0.05). The feed methionine level had no significant effect on activities of amylase and lipase in hepato-
pancreas,fore intestine, middle intestine and hind intestine (P>>0. 05). The activities of glumtaic-pyruvic
transaminase and glutamic oxalacetic transaminase decreased after initial increase. When the level of methi-
onine was 1. 62% , the activity of glumtaic-pyruvic transaminase was significantly higher than that of the
control group (P<C0. 05) ,and the activity of glutamic oxalacetic transaminase was significantly higher than
that of the control group (P<C0.05) when the levels of methionine were 1.62% and 1. 92%. [Conclusion]
From the growth performance,digestion and metabolism, the suitable methionine level in feed of Rhyncho-
cypris lagowskii Dybowski was 1.33% —1.62%.

Key words: Rhynchocypris lagowskii Dybowski; methionine;digestive enzyme; protein metabolism en-

zyme; growth performance
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Table 1  Formulation of experimental diets for Rhynchocypris lagowskii Dybowski (air-dry basis) g/kg
e b ST /0 _ o EREABR YT Py e AV AT
ERAMKN/ % Regular  H1KS Corn digy TR OBEE o pw gme RAR SRR
Methionine Fish 8 X Microcry-  Gluta- . X . . g Meth- Choline
soybean  Dextrin  protein Flour . Corn oil  Fish oil  Premix . .
level meal stalline mate ionine chloride
meal powder
0.74 250.0 261.0 191.6 120.0 100. 0 23.2 15.0 12.1 12.1 10.0 7.4 5.0
1.03 250.0 261.0 191.6 120.0 100. 0 23.2 12.0 12.1 12.1 10.0 10. 3 5.0
1.33 250.0 261.0 191.6 120.0 100. 0 23.2 9.0 12.1 12.1 10.0 13.3 5.0
1.62 250.0 261.0 191.6 120.0 100. 0 23.2 6.0 12.1 12.1 10.0 16. 2 5.0
1.92 250.0 261.0 191.6 120.0 100. 0 23.2 3.0 12.1 12.1 10.0 19.2 5.0
2.21 250.0 261.0 191.6 120.0 100. 0 23.2 0.0 12.1 12.1 10.0 22.1 5.0
2 BRBEAAMNEFKE
Table 2 Nutritional composition of experimental diets of Rhynchocypris lagowskii Dybowski g/kg
P
ﬁﬁ@(ﬂ(ﬁ—/% 1% 1 it Crude protein HNE M Crude lipid ML 4E Crude fiber 7 @A % Methionine
Methionine level
0.74 360.0 60. 2 40.0 7.4
1.03 360.0 60. 2 40.0 10. 3
1.33 360.0 60. 2 40. 0 13.3
1.62 360. 0 60. 2 40.0 16.2
1.92 360. 0 60. 2 40.0 19. 2
2.21 360.0 60. 2 40. 0 22.1
*3 EBERBEAEAMPEEBRAR(KXTFEM

Table 3 Amino acid composition of experimental diets of Rhynchocypris lagowskii Dybowski (air-dry basis) g/kg

M%iiz;ﬁie/v%ls HAMR Met J R Thr 1% R His & R Lys KR Arg SR lle AW Leu  ZEHNZAR Phe
0.74 7.4 13.5 9.1 20.7 18.1 13.2 20.7 16. 2
1.03 10. 3 13.6 9.2 20. 8 18.3 13.2 20. 8 16. 2
1.33 13.3 13.8 9.3 20.8 17.9 13.0 20.9 16. 3
1.62 16. 2 13.4 9.1 20.7 17.8 13.2 20. 8 16.5
1.92 19.2 13.2 9.2 20. 8 17.8 13.0 20. 8 15.7
2.21 22.1 13.5 9.3 20.9 18.0 12.8 20. 6 16.1

RAMAT /R g Al s Ser  WER Gla AR Pro IR Gly AR Tyr KM Asp HER Val
0.74 18.7 13.5 53.7 17.5 18.9 10. 2 28.7 16.5
1.03 18.8 13.6 53.7 17.5 18.7 9.2 28.9 16. 3
1.33 18.9 13.4 53.0 16.7 18.9 9.3 28.5 15.8
1.62 18.6 13.2 49.1 16.7 18.8 9.7 28.4 14.9
1.92 18.7 13.1 47.8 15.3 18.7 9.9 28.3 14.5
2.21 18.5 13.2 47.0 15.5 18.9 9.5 28.3 14.7
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Table 4 Effects of methionine level on growth and feed utilization of Rhynchocypris lagowskii Dybowski

BRI/ % Wb i /g LR/ g PR TR =R/ %% FrE R KR/ % TR R AR/ %
Methionine level  Initial mean body weight Final mean body weight Weight gain Specific growth rate  Feed efficiency ratio
0.74 13.83+0.01 19.94+0.76 a 44,1945.58 a 0.68+0.07 a 50.7945.20 a
1.03 13.85+0.01 20.027+0.37 a 44,52+2.64 a 0.697+0.03 a 51.4743.20 a
1.33 13.8540. 04 20.7140.57 a 49,4743.71 ab 0.76+0.05 ab 57.5544.23 ab
1.62 13.85+0. 04 21.9340.38 a 58.264+2.42 b 0.8740.03 b 69.02+£3.57 b
1.92 13.83+0. 04 21.4240.64 a 54,9242.42 ab 0.83+0.06 ab 64, 64+6.37 ab
2.21 13.85+0.01 20.9040.21 a 50.8441.46 ab 0.78+0.02 ab 61.60+1.98 ab
FRMAT % EARAEL ERE/ Goom D BERL/ TR
Methionine level Protein efficiency ratio Condition factor Viscerasomatic index Hepatosomatic index
0.74 1.4140.14 a 1.0540.03 a 11.05+0.92 a 1.18+0.17 a
1.03 1.43+0.15 a 1.154+0.19 a 12.51+1.11 a 1.234+0.15 a
1.33 1.60+0. 20 ab 1.184+0.02 a 11.46+£1.09 a 1.15+0.01 a
1.62 1.92+0.01 b 1.28£0.02 a 11.26%0.51 a 1.01£0.09 a
1.92 1.8040. 18 ab 1.04+0.05 a 12.6140.60 a 1.07£0.51 a
2.21 1.714+0. 05 ab 1.134+0.10 a 12.75+0.36 a 1.06+0.08 a

TE < A 50 B S5 b A [/ /NG 5 8 3R 22 57 3% (P<C0. 05) . R I,

Note: Different lowercase letters in column indicate significant difference (P<Z0. 05). The same below.

A4 KWL BEE EEBRKF B T 9 R AR R

IR R AR R DR AR S RCR Y 2



%7 B

At S« R K ST X 3% A A I T T I R 1 S T ) 5 27

eIt IS AR Y e H b R R & R K P
1. 62 Yo, v R A (A S0 A 1 23 R A K 0
RO I B R AR Y I TR IR (0. T4 00 A
BR7K S 40) (P<<0.05), R & B /K F A 1. 03%,
1.33%,1.92% 1 2. 21 %% 20 # 3% £ figk (A o & 388 T
B REE AR A DR S AR B S ) IR
AL E (P>0.05) ; A6 2 2 1R /K - 41 1% K 5%
LR AR T o | JIE 0 B AR LG 5 A L 25 R 3
(P>0.05),

Xof Gk AN [] 2 2 R K T 5 0 R R o AR KR
HEAT A AT RN G 1013 73 A7 & 30 5 2408 PR iRy 2E
RIKR B I KB Rk b B SR KTy 143 %0 (B D,
2.2 BREBAEMNSKEINAEZRSHZMN

ORIV KAHKD SRR ZFMT XA
(P<C0. 05); X 4l o} rp 26 20 R /K F- 2 1. 3306 Ml
1.62 %% B, % EC A UL A bR 8 1 0 & it B 3 e T

HE4] (P<<0. 05) , i 2K & R /KM 1. 03%6.1. 92% K
2. 21 % 5X IR 2 H AN (P=>0.05) ; 4% 41 #l
JIg W5 FUHL K 43 75 1 2 (8] 2 53 A8 i35 (P=>>0. 05),

1.0f
_ . 1=0.006x+0.798
_\,—okziéagé)é;oz e
0.8 ' L’—‘
0
xE L >
MT 06F
%5
:kH on
HWE 04
itf,:; 1.43
0.2F \
0.0 s . M . ,
' 0.5 1.0 1.5 2.0 2.5
EABR K%

Methionine levels
B SR KT A i TG g R A K R 1 52 i)
Fig. 1 Effect of methionine level on specific growth rate of

Rhynchocypris lagowskii Dybowski

RS BERAFXNERBIAEFRSHRM

Table 5 Effects of methionine level on nutrient composition of Rhynchocypris lagowskii Dybowski %
HAMRKT/ % K5y i kid=ho HLIR W7 MK 5y
Methionine level Moisture Protein Lipid Ash

0.74 78.90+0.04 ¢ 17.46+0.03 a 1.4140.05 a 1.2940.06 a
1.03 78.67+£0.05b 17.554+0.04 a 1.3940.05 a 1.28+0.03 a
1.33 78.66+0.08 b 18.234+0.06 b 1.4440.03 a 1.3240.09 a
1.62 78.63+0.06 b 18.39+0.08 b 1.3740.03 a 1.2840.20 a
1.92 78.577+0.04 ab 17.744+0. 03 ab 1.4240.06 a 1.334+0.03 a
2.21 78.49+0.08 a 17.494+0.03 a 1.3840.04 a 1.26+0.04 a
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0. 05) , HiAt 20 5 % BRZH 22 3 R | 3 (P=>0. 05) ., 4
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Table 6 Effects of methionine level on activities of protease enzymes and protein metabolism of
Rhynchocypris lagowskii Dybowski U/g
E E G )] Activities of protease enzyme . ﬁEE{tlﬁjE(ﬁﬁ .
P Activity of protein metabolism
B Y B AR
Methionine level JH i JUE i 7 =27 . + . . .4 .
. . . . . . L . Glumtaic-pyruvic Glutamic oxalacetic
Hepatosomatic Fore intestine Middle intestine Hind intestine . .
transaminase transaminase
0.74 53.55+1.73 a 43,58+1.12 a 41.36+0.59 a 37.10£0.94 a 145.40+1.24 ab  34.27+1.21 ab
1.03 53.7040.63 a 44,1340.60 a 43.2840.52 a 38.1340.76 a 148.45+1.24 be  37.2841.69 abc
1. 33 55.174+1.71 a 46.45+1.17 a 44.37+1.84 a 38.88+0.88 a 149.2442.85 be  40.24+2.88 be
1.62 56.08+0.52 a 47.33+1.73 a 44.50+3.24 a 38.77+1.80 a 153.05+2.13 ¢ 43.27+1.23 ¢
1.92 54,85+2.29 a 46,55+1.33 a 44,09+1.20 a 37.52+1.71 a 151.0242.99 be  42.38+1.85 ¢
2.21 48.2742.77 a 44,3242.06 a 42.42+1.25 a 31.94+0.97 b 139.4742.37 a 33.284+1.98 a

2.3.2 TRHEEHGYA  FEAR KR
BFUERY TG I e s Wk 7. NE 7T i LLE

AR H B SR KT X i B T R BT A L
A5 T B0 TE A BE TG ¥ 0 8. 2 (P>0. 05)
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Table 7 Effects of methionine level on activities of amylase enzymes of Rhynchocypris lagowskii Dybowski U/mg
HAR KT/ % JH 19 e Hi 7 L7 )5

Methionine level Hepatopancrea Fore intestine Middle intestine Hind intestine
0.74 21.524+1.20 a 13.29+1.47 a 8.29+0.62 a 4,247+0.61 a
1.03 22.8941.22 a 13.77£1.05 a 8.85+0.05 a 4.5340.72 a
1.33 22.98+1.00 a 14.43+0.65 a 9.00+0.03 a 4.8140.17 a
1.62 23.65+1.66 a 15.73+0.65 a 9.38+0.10 a 5.537+0.46 a
1.92 22.38+1.25 a 15.44+0.57 a 9.07+0.02 a 5.27+0.04 a
2.21 20.5140.98 a 14.39+0.68 a 8.72+0.52 a 4,7840.11 a

2.3.3 MEWEEE M ¥a EARKE XK tE o ARk 2 R AT X e TR T BRI L A L o

AR 7 g % 3 (95 e 45 R L3R 8. MNER 8 HT LR
*8 EEBKTMEKSRKEGETENOZM

5 o 0 B I 615 0 240 6 Y. 5 2 0 (P=>0..05)

Table 8 Effects of methionine level on activities of lipase enzymes of Rhynchocypris lagowskii Dybowski  U/g
ERRKT . TR 7 T 7
Methionine level Hepatopancrea Fore intestine Middle intestine Hind intestine

0.74 3.92+0.27 a 6.31+£0.03 a 5.41+0.01 a 5.11+0.06 a

1.03 4.12£0.12 a 6.43+0.08 a 5.56+0.04 a 5.24+0.14 a

1.33 4.15+0.18 a 6.6040.10 a 5.63+0.08 a 5.36+0.03 a

1.62 4.51£0.25 a 6.64+0.11 a 5.79+0.02 a 5.45+0.10 a

1.92 4.47+0.14 a 6.30+0.01 a 5.48+0.25 a 5.37+0.07 a

2.21 4.31£0.11 a 6.25+0.18 a 5.37+0.53 a 5.16+0.16 a
\
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