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Supplemental effects of crystalline or coated amino acids on
growth performance and serum free amino acids of
allogynogenetic crucian carp

LENG Xiang-jun, WANG Guan, LI Xiao-qin, HU bin, YANG Zhi-gang
( College of Aqua-life Science and Technology, Shanghai Fisheries University,
E-Institute of Shanghai Municipal Education Commission, Shanghai 200090, China)

Abstract ; Two experiments were conducted to investigate the effect of adding crystalline or coated amino
acids in diets on growth performance and serum free amino acids of allogynogenetic crucian carp. In Exp. 1,
five diets, including high or low fish meal diets( containingl8% or 9% fish meal, respectively), low fish
meal diet added with 0.23% Lys and 0. 09% Met of crystalline, dextrin coated and starch coated styles,
were designed to feed allogynogenetic crucian carp fingerling with initial body weight of 2. 48 g for 6
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weeks. Growth rates of the five groups were 214. 3%, 169. 8%, 173. 3%, 204. 7% and 203. 2%
respectively. Compared with low fish meal control diet, there was no significant effect of adding crystalline
amino acid on growth performance, but growth rate was improved by 20.5% , 19.7% (P <0.05) and feed
coefficient was decreased by 0.40, 0.39(P <0.05) by adding dextrin or starch coated amino acid. In Exp.
2, basal diet(6% fish meal) was added without or with 0.21% Lys and 0.08% Met of crystalline, dextrin
coated and starch coated styles. Then serum free amino acids were determined 1, 3, 5, 12 h after
allogynogenetic crucian carp(body weight of 220 g) intaking diets. Results showed that serum free amino
acids absorbing peak values were advanced by adding crystalline amino acids, but delayed by adding coated
amino acids compared with crystalline amino acid. Results above showed that crystalline amino acids’
absorbing velocity in digestive tract could be delayed and their availability improved by coating with dextrin
or starch.
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Tab.1 Diet composition and nutrients content

%

B 1 Exp. | BE T Exp. II
B4 ingredient ke e fREBA fREBA
high fish meal diet low fish meal diet low fish meal diet

£ §; fish meal 18.00 9.00 6.00

¥ soybean meal 29.00 35.00 25.00
SEAPH rape seed meal 22.25 25.50 15.00

F¥FHE cotton seed meal 7.00 7 10

YA wheat middling 16.00 16.00 20.00

£ %k wheat bran 3.00 2.00 18.80
¥R PR #l mineral mixture 0.50 0.50 0.50
HAEFTIRFR vitamin mixture 0.25 0.25 0.25
£ 4LIERE chloride choline 0.50 0.50 0.50
{1 soybean oil 1.00 1.25 1.10
7 fish oil 1.00 1.25 1.10
CaH, PO, 1.5 1.75 1.75

E 3T total 100. 00 100. 00 100. 00

B J54H i, proximate analysis( % )
HEH crude protein 38.03 36.33 30.13
B W crude lipid 4.72 4.90 5.15
AR lysine 2.01 1.78 1.49
FE A R methionine 0.67 0.58 0.50
FRBWGERMER  HNHEERR) =
2 iR

(RE -PIE)/HE <100; 7B R = BR/ER/
(RE-91F); BER(%) = REVE R/ R
IR B %100,

MA RS2 Bl I AFRTRERE,
A 10 B, BREETHIA, Kb 5 BANR
SRR SN — AR, T E LA 7K 43 (105 T4t
Fi) HEAGLKERRE) BN (28R #
%) KRG (550 TRIFEER) o

I F B RARRE R TR R
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3.5.12 h \NEA P 3 BAT R kR, U
4,000 r-min "' B.0> 10 min, Bt EER L, BAEE -
20 CHKFBHFEH.

W5E MRS RAE BT, A S BHEE K
B(10% ) , BRARSEBREAMR, L 15000 r-
min B 0> 20 min, B EER, WA S E L]
(0.02 N) ##, B8 HER LA H 37 5-50 KRBT
N EFEaERNTE.
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Tab.2 Leaching loss of crystalline and coated amino acids %
BER/BRE REEER TR R ER R R ER
amino acids/ leaching loss crystalline amino acid dextrin coated amino acid starch coated amino acid
Lys 57.24 16.0¢ 18.78
Met 87.74 21.0¢ 23.3%

E:R—TPHERARKE binFBE R EZFBBE (P <0.01)

Notes; Values with different letters in the same row are significantly different among the treatments( P <0.01)

x3 ARRRENRAHSEESR . EESRNREREL KRN
Tab.3 Effect of adding crystalline or coated Lys, Met on growing performance of allogynogenetic crucian carp

H5 WHAE (g) #ikE () HER(%) (SEEES /o BIEE(%)
groups initial weight final weight growth rate feed conversion rate survival rate
2
ok X TR a b
high FM diet 2.48 7.80 214.3 +11.9 2.07 £0.08 100
%E’B}Xﬂ‘ﬂﬁﬁﬂ 2.48 6.67 169.8 +6.9° 2.58 £0.147 100
low FM diet
B
aaﬁiﬁﬁﬁﬁﬂ b a
crystalline AA diet 2.48 6.79 173.3+£10.9 2.54 £0.11 100
IR R ERA a b
dextrin coated AA diet 2.48 7.55 204.7 +14.6 2.18 £0.12 100
ek RE R R A 2.48 7.48 201.6 +8.3* 2.19 £0.09° 100

starch coated AA diet

RSP HERAR AR FEERREREBE (P <0.05) ; FM, AA hARH FRERNEES. DTAERMR

Notes; Values with different letters in the same column are significantly different among the treatments (P < 0. 05); FM, AA is the

abbreviation of fish meal, amino acid. The same as following tables

x4 ARMRNIEHEEBGEER.ESBRYRE RN AT HIRE
Tab.4 Effect of adding crystalline or coated Lys, Met on muscle composition of allogynogenetic crucian carp %

5 Ky HEH HLRE B Ry
groups moisture crude protein crude fat ash
= |
iﬁ%fﬁ? 72.75 +0. 44 18.80 0. 40° 2.44 +0.05° 2.16 £0.05
ﬁﬁ@fﬁﬂ 73.65 £0.64 17.50 +0. 39° 2.19 +0.14° 2.12£0.07
El
m;:tﬁigﬁgia 73.21 +0.51 17.86 £0.38% 2.67 £0.19* 2.23+0.11
ﬁﬁ?ﬁfﬁi@mﬁ 73.67+0.23 18.36 +0.18° 2.29 +0.06% 2.24+0.03
Ver (L IRR AR A 72.69 +0. 59 18.69 +0.12* 2.58 £0.09° 2.13£0.04

starch coated AA diet
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Fig.1 The change of serum free amino acids after
intaking low fish meal diet
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Fig.2 The change of serum free amino acids after
intaking basal diet added with crystalline amino acids
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Fig.3 The change of serum free amino acids after
intaking basal diet added with dextrin coated amino acids
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Fig.4 The change of serum free amino acids after
intaking basal diet added with starch coated amino acids
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