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MARARETRE, ¥ER—ERENEERER 100 L, 5—E BN EREET BKEK
HOEEERESSRE FHERKR 2:1,E—2RETES—ENH, REEAR pH E T BT
HITHEARNMEAR, REEASYREBFN pH EEE R/E7EH7 9 E K B4 pH E %
BT REEERESERE T RAMBERL, MEEERNMEERTIFHEERNSEX
FISAEATY 1987]  HEEERRERHESR, RELXHEEARS SRR L, UER
I3 49) B BE /R b X RE 47 EL R S WA AT R SE T A P BE T &M, #HTRITREX
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Table 1 Amino acid concentration in protein hydrolysis solution (g/100mL)

ZF R B i & AR & 58 & g ¢
HER 2.20 EE#R 4.16 HEH 3.76 | XHRER 1.98 HER 0.95
HEM 0.20 EER 0.50 BER 3.25 | REER 2.30 12N 0.34

1.4 HARGEERESHFAERK

FERBRAELTE ERBAMHY 2 SMIEN 8 ARAHAT, BHKA 20 B, KEHE
ALBMMANESEEAREASE G W ANEE. HIBEEMBETENTRBFE#S
1987 AF A ] HERMARBREH TR LA, - ERBETR, REHLBRE Y, &
3 BT VLA ISR Do i 4 7 Ao IR SLHEST 30 K, IR R BB A LR 3R 26

x2 BERNAN
Table 2 Composition of the feed for Common Carp (%)
a 5 a5 sk 3k £ 4 THLEL BAE
Xt F4H 20 40 40 1 1
EAthad 20 40 40 1 0.1
BEAHhBYA 20 40 40 1 0.3
BothcH 20 40 40 1 0.6
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RIS TER A4S 4T, IR IR BT (8] 2 40 K, BRI 6 KR R 24°C, B RR A
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Table 3 Composition of the feed for Tilapia Nilotica (%)

i | 1 ¥ a9 B 5 FE 44 Tk Eath
pag:iti:l 20 39 10 25 5 1
BRlId 20 39 10 25 5 0.5
HRIH 20 39 10 25 5 1
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Z4RBEY, AR . HER BEAR HEARSHETEYEE R EHBERNESY
(F4.35), HEAESTR,CP Zn** \CP* SERMNE S YA B S RV AR
HBRAIESSEE FHERL(CL/CM)E X, 2R Y BS {7 4ok B AR AT , 5 78 sUBC fL
Kb 11 BAY, YEMAANKERTEREFREN, AR 2. 1 B, 5
S ONBFRTE S, MRNYHEREL CL/CM=2 5, &R E FTHEERNES KT,
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Table 4 Composition of the chelates copper are four amino acids and chelative rate (%)
BRIt HE R4 EERE HERE e
BEREL - N N
loomur X2 BB maw FAE BB mow 3RR 05 mor BIR 55
1:1 0.7:1 70 70 0.95:1 95 95 0.4:1 40 40 0.5:1 50 50
2:1 1.6:1 78 100 1.9:1 9 100 0.8:1 40 80 0.8:1 40 80
3:1 1.8:1 56 100 2:1 60 100 0.8:1 26 80 1.5:1 50 100
4:1 2:1 51 100 2:1 49 100 0.9:1 23 90 2:1 50 100
5:1 2:1 42 100 2:1 39 100 0.9:1 18 20 2:1 40 100
6:1 2:1 34 100 2:1 33 100 1:1 17 100 2:1 33 100

x5 R HEAPNEANRERE
Table 5 Composition of the chelates zinc, cobalt and chelative rate (%)

RRiY HERF EEMH HEAME BERH
BEJR B . N N X N
Gro, mie BA% BB mow FEE 2R men PRR AR wew §RF
1:1 1:1 100 100 0.9:1 920 90
2:1 1.5:1 73 100 2:1 9 100 1:1 50 100 1.2:1 60 100
3:1 1.9:1 63 100 2:1 66 100 1.4:1 46 100 1.7:1 58 100
4:1 2:1 50 100 2:1 52 100 1.9:1 48 100 1.9:1 48 100
5:1 2:1 41 100 2:1 41 100 2:1 40 100 2:1 43 100
6:1 2:1 33 100 2:] 33 100 2:1 33 100 2:1 34




266 K o™= % IR 21 %

2.2 LT ERIFAL P R ARG

R FRE A, HEFEERERHEAELEKFTENELT  AKEERREN R
HERBRTHMEETENEARAR, AR P HEMESIRN0.1%.0.3%F 0.6% 1
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B 6 T I, ZE AR R A HEAEGT, BRNESENFH MR A ERSF L
AN TTHLER X B8 75.7% 71 86.5% ; {E R R P T BER 45128 29.2% M 33.4% . akflL
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HKEARRE TS RRH 5x A A RFEASE, AT HER B & 4H 00 e & 45 R
[FEEEA% 1989]. WF 7 haKEEKTFMEEAKTE, RRAHR T EA, xHBHHA 8
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Table 6 Result of experiment chelate amino acid in the culture for Tilapia nilotica

w5 W FERR B RERRE

BEE(%) ARAE ARRABTRER(%) K2 (%) BUW(%) BARK(%) BA/EN
pugiibact 100 3.3 0 8.6 2.37 18.7 7.90
R4 175.7 2.3 29.2 77.6 2.39 19.1 8.03
BRI 04 186.5 2.2 33.4 78.7 2.10 19.2 9.15

x7 EERRASHRANERTFHREALE
Table 7 The energy balance and the transformation rate
of the experimental groups and the control group for Tilapia nilotica
SHRMR(C) ARKGER(P) RiffiEE(R) RERIEMER(%) EAEKIR(%) HPERRHE(%)

4 |

"MW U AT B ewe ke xegh
XTHA4H 295.2446.6 88.9 446.4  240.4 131792 1930 53.4 10.0 18.8
R T4 325.74906.1 138.7 696.4 229.0 112053 1640 45.3 14.2 29.8
I M4 378.85 698.6 171.3 860.6 171.9 114181 1672 M .4 15.1 33.9
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APPLICATION AND PRODUCTION OF CHELATES OF
AMINO ACIDS AND TRACE ELEMENTS

ZHAO Yuan-Feng, LU Jing-Cai
( Department of Aquaculture , Dalian Fisheries College, 116023)

ABSTRACT The animal protein waste matter (hair, hoof, hom, leather, etc.) as the main raw
material is used in research. The technological process of chelates of amino acids and trace elements,
the product of quality control method in industrial production and the application effects of product in
common carp, tilapia nilotica feed are investigated. The results show that the technological process is a
simple method of preparation of complex amino acids and trace elements chelates. Amino acids in the
product are complete; the chelative effect of trace elements and complex amino acids in the production
is good. The comparative experimens of the product with inorganic salt in the culture show the weights
of the common carp in the three experimental groups raised by 68.1% ,46.9% and 37.1%; the
weights of the tilapia nilotica in the two experimental groups raised by 75.8% and 86.5% , and
improved the quality of meat.

KEYWORDS Complex amino acids, Trace elements, Chelates, Feed additive, Fish



