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Influence o practical diet supplementation with free or
coated lysine on the growth, plasma free amino acids and
protein synthesis rates in the muscle d Ctenopharyngodon idell us
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Zhu Xuan®, Yang Hui-junz, Guan Guo-qiang2
(1. Schod d Life Sdence, Zhongshan University, Guangzhou 510275, China;
2. Ingtitute d Animal Science, Guangzhou 510640, China)

Abgract: Four experiment diets were designed (purified diet, practica diet and practica diet with lysine
uncoated or coated ). Grass carp (mean weight of 7. 27 + 0. 5g) were fed separately in 12 fiberglass tanks
(100cm x 50cm x 50cm) with 30 fish per tank. Every experiment diet was taken three repeats. The experi ments
lasted 9 weeks. Results indicated that grass carp fed with the purified diet showed a significantly higher growth
ratio and protein synthesis rate (Ks) than fish fed with the practical diet (P <0.05). Practical diet with coated
lysine improved the growth rate, feed conversion, balance of essential amino acid in plasma (BEAAp) and

protein synthesis rate (Ks) in comparison with diet with lysine uncoated or deficiency. Coated lysine, but not

free lysine, proved to be a significantly better way of dietary protein supplementation.
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Tab.1 Formulation and composition o experimental diets [ g- (100g) ~* dry diet]
(&) practica diets
materiad composition purified diet material compasition 2 3 4
casein 32 soybean mea 20 20 20
gelatin 8 rgpcsced meal 15 15 15
corn starch 30 wheat middling 35 35 35
cellulose 12 beer lees 15 15 15
plant oil 3 corn meal 11.5 11.1 11.1
fish ail 3 minerals 2.5 2.5 2.5
minerals 8 cellulose 0.5 0.5 0.5
vitamins 4 bond 0.5 0.5 0.5
crystd lysine - 0.4 -
coated lysine - - 0.4
nutrient compasition
protein 35.64 24.83 25.34 25.11
lipid 5.50 2.51 2.64 2.70
total amino acids (TAA) 35.49 21.55 22.02 21.9
lysine 2.44 1.13 1.47 1.23
(EAAI) 100 60.01 62.30 62.16
: , 79.0%; , , 30.0%
Notes: Crystal lysine( 79.0 %) was produced by Weizhisu Co. Itd. Coated lysine(30.0 %) was got in lab, and stearic acid
was used for clothing.
1.2
4 10g, 100mL 10min, 2min ,10mL
3
1.3
, , (7.27+£0.5) ¢

(200cm x 50cm x 50cm) 30 1
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Tab.2 A/ Eratio o the experimental diets

group diets Thr va Met lle Leu Phe Lys His Arg
1 purified diet 7.16 13.52 4.48 10.40 18.57 10.22 15.20 5.36 10.09
()
2 practical diet 8.42 12.47 3.24 10.5 17.95 11.26 11.46 5.58 14.81
3 practical diet add;d crys[:iyslys'ne 8.03 12.49 3.10 10.26 17.23 1.84 14.23 5.42 14.41
4 practical diet addtad coat:;gslysine 8.17 12.64 3.21 10.31 17.32 10.89 12.94 5.45 14.69
, , , 3% 5%, 9:00 17:00
1, , 1/3 9 (28.4 %
0.8) ,pH 7.64+0.3, (6.20+0.6)mg-L "', (0.03+0.004) mg-L " *
1.4
y 2 y 2 1]
1 , 2 , 2h, 10 000r- min"* 10min,
, - 20 , 20min , 1357 12h
2 : 835 - 50
, 105 , , ,550
(BEAApP)
BEAA, = »/(100a/ A) x (100b/ B) x (100c/ C) x x (100j/ J)
,abc AlE ,ABC J
Al E
1.5 L-2°%H-
50d, 80 90g 2h 10
MS - 222 , L-2°H- 1Q ci- (100g) ~* ( 10
,  0.1mL- (100g) "* ), 1L 0.5min, 1mL 2min
45min, 5min 19 , , -20 ,
(1 1,w/v), 3mL 2%(v/v)HCLO, , 2800g 15min,
, 96 % , 1 10mL 0.3mol-L"*
NaOH , 37 1h, 2mL 20 %HCLO, NaOH ,
5mL 2 %HCL O, , 2mL ( 30 %
H0,=11) 1 , 60 ,

(Ks)

Ks = (100/ (tz - t1)) x ((SBty - SBty)/ SA(tz- t1))
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SBt, SBt; 2min(ty)  45min(ty) SA (tp - t1) 2min
45min
1.6
Duncan , 0.05
2
9 , 100 %, 3
(P<0.05) 4 ; )
, (P<0.05)
3 , (P>0.05)
3
Tab.3

Influence o pure diet and practical diets containing free and caoated lysine on weight gain(WG) ,
feed conversion( FC) , protein dficiency ration( PER) and protein-synthesis rate( PSR) o grass carp

+ +
diets purified diet practical diet practical diet added crystal lysine practical diet added coated lysine
(g)initial wt 7.23+0.023 7.24+0.03 7.30+0.03 7.32+0.04
(g)fina wt 31.61+2.7 21.16+2.6 21.41+0.33 23.57+1.2
(%) WGt 337.2+36.7 192.3 +14. 52 193.3+8.2% 222.0+15.4°
FC? 1.64+0.162 2.68+0.16° 2.68+0.07° 2.40+0.13°
PER® 1.72+0.18% 1.46+0.11° 1.41+0.04° 1.60 +0.09%
Ks 0.0822 + 0.0172 0.0478 +0.012° 0.0464 +0.014° 0.0598 +0.013°
1. (%) =100- [ (9 - (@) 1/ (9) ;2. = (9)/ (9) ;3. =
(9)/ (9

Notes:1. WG( %) =100- [find wt(g) - initid wt(g) ]/ initid wt(g) ;2. FC = diets intaked(g) / net weight gain(g) ;3. PER = net
weight gain(g) / protein intaked(g) . Within the same row , vaues with different superscripts are significantly different ( P<0.05) .

(Ks) 2h g 2 45min
PSR (P<0.05)
Ks , 3 (P>0.05)

(13.22+3.5) %, (4.81£0.8) %,

, 1357 12h

1
5 vd, Leu lle 1, , 3h ,
,val lle 7h ,Leu 3h Phe, Trp Met
2,Phe Met 4 ,3h , Trp 5h
; 3h  Thr 3, 3h
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Fg.1 Changeinthe leve of plasmafree Va ,Leu and lle of grass camp at
various time intervals after feeding the experimental diets
(A) vd: (B) Leu; (C) lle
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Fg.2 Changeinthe level of plasmafree Phe, Trp and Met of grass carp a
various time intervals ater feeding the experimenta diets
(A) Phe; (B) Trp; (C) Met
Lys,Arg His 4  His -—o— 411 (groupl) —m— 42 (group2)
4 3h ~—— 243 (group3) —¥— H4 (groupd)
=~ 30
Lys Arg , 1h , 5 25
3h EE 20
EF 15
(BEAAp) 4, % 10
10 EAA w b
0 L
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FHg.4 Changeinthelevel o plasmafree Lys, Arg and His of grass camp at
various time intervals ater feeding the experimenta diets
(A) Lys; (B) Arg; (C) His
4
Tab.4 Balance o essntial amino acids in the plasma ( BEAAp)
diets 0 1 3 5 7 12
practica diet 95. 06 89.26 94.02 96. 80 98.00 99.01
10 EAA + Lys
(the amount practical diet added crystal lysine 98.92 88.05 94.25 99. 86 99.00 99.99
of 10 EAA) L
+ ys
practical diet added coated lysine 98.95 89.60 9465  99.90 97.78 100.00
practical diet 71.53 65.81 59.62 63.85 72.60 70.44
L Met + Lys
theysamount o practical diet added crystd lysine 78.70 71.77 53.66 68.22 76.26 74.46
Lys and Met . L
ys
practical diet added coated lysine 82.77 70.27 58.46 72.48 79.95  73.9
—— #1(groupl) —i— #2(group2)
—&— 43 (group3) —— 41 (groupl) ’T:]
T E 100
= 140 ) = (B)
S 120 o 80
T 100 S< 60
- SN
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& ;g = 20
ﬁﬂ }
i 0 . . . R i 0 . . . R
T 0 1 3 5 7 12 E 0 1 3 5 7 12
e T8 / /S p ~ F 8] / /N I
time/h time/h
5 4
Fg.5 Changeinthe level of plasma free total amino acids and essential amino
o grass carp at various time intervals ater feeding the experimental diets
(A) TAA; (B) TEAA
EAAl A/ E BEAAp Ks4 , 5
EAAI , (R=0.98)
AlE 3 (R=0.7),

(R=0.98)



258 26

5
Tab.5 Evaluation o the experimental diets

diets WG EAAI EAAI A E BEAAp Ks
purified diet 337.2 100 49.78 15.20 100 3.61
practica diet 192.3 60. 01 29.87 11.46 63.85 2.01
+ Lys
practical diet added 193.3 62.30 31.01 14.23 68.22 1.95
crystal lysine
+ Lys
practical diet added 222.0 62.16 31.18 12.94 72.48 2.69
coated lysine
* * Grass carp egg protein was used as eval uation standard
.10 BEAAp , 95 % ,
, Lys Met BEAAp , (R=0.99)
Ks (R=0.98) , , Ks
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