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Tablel protein content of 16 feeding ingredients

and digestibility of the shrimp

ARBEHER(%) REHER(Z) EERIBLE
B 6.80 0.0123 0.768 0.0798 98.26
-1 15.60 0.0347 1.761 0.0152 97.42
MEY 46.26 0.1520 12.030 0.4970 92.03
Baat 63.91 0.1560 14.160 0.4510 91.47
£g9H% 44.90 0.1640 18.920 0.4810 89.43
FS m&} 53.14 0.1850 17.480 0.4920 87.63
BV 45.31 0.1720 15.240 0.4430 86.94
ESBm & 54.78 0.2030 21.640 0.5260 84.75
ROt 40.65 0.1780 14.790 0.3840 83.14
Kt 44.36 0.1860 16.240 0.3650 81.35
G 36.70 0.1820 15.720 0.3930 80.16
JEH 86.80 0.4850 34.820 0.8250 76.42
TPL-32 f2 5} 41.31 0.2850 19.310 0.5170 74.22
ik 84.19 0.5540 32.940 0.8170 78.47
E# 15.02 0.1710 6.080 0.2510 72.51
EXb 7.17 0.1960 2.970 0.2540 70.27
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R, BERABEARNTERILIFES RS>, BREALHFEEVHELN. FHit, HHARNE
85% Ll k. WHH 3 FE Y RBERE, REVF AT B, R LR MUY 85%
BlE, HE, SIFARERMELEK, HEEARI T -RUKER, #HEARIE-RHEE
R, T FS BEENBERSRER, HARNIHBE - REUEAER, RREA RN 758 = R
RER. U MREX 7 FEERSBARSAIHANZ HYEEAREREM2EE
MR, R RELAMEA . ST MR ER R & R IFhEERI AR, BE
HNFERRERNERTE,
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B KRR, AR 2 TUEH, ESBBEEARHEALRE %LU L, HEF
ERARANPE. HPBERIE—RHUIAER, BEARW VB REZER, TR
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Table 2 Amino acid content of 16 feeding ingredients and

the digestibility of £¢he shrimp

®» ® H X B

e SRRELE B *7
nEE aER EBER SRR gy RER ARR SRm mE® e

R 5R(%) 0.51 0.07 0.16 0.22 0.28 041 0.09 0.22 054 0.22
HHR(Z%Z) 98.27 98.31 98.31 98.31 98.23 98.27 98.26 98.28 98.26 98.31
1 SB(%) 1.26 0.22 0.42 0.76 0.71 1.19 0.32 0.76 1.16 0.61
HWER(%) 97.45 97.86 98.44 97.50 97.46 97.43 97.45 97.42 97.44 97.42
REH AB(%) 2.62 0.59 0.76 1.8 2,16 3.49 1.18 2,52 3.07 2.29
HHR(Z%) 92.06 92.22 92.25 91.90 92.07 92.11 92.22 92.11 92,13 92.12
Baay AR(%) 4.07 0.57 1.75 2.26 2.45 4.15 1.31 3.06 38.50 2.21
HILE(%) 90.91 90.89 60.91 90.82 90.96 90.92 91.02 20.84 90.91 90.92
9% SR(%) 2.42 0.54 0.59 1.61 1.95 3.20 1.13 2.28 3.13 2.07
HILR(%) 89.43 89.27 89.60 89.41 89.51 89.45 89.44 89.38 89.43 89.46
FS 8 &%(%) 3.32 0.46 0.54 1.48 1.25 6.37 2.58 4.30 2.89 3.62
WHR(%) 87.656 87.74 88.16 8&7.81 86.67 87.66 87.76 87.67 87.64 87.64
rHES S8(%) 1.57 0.46 0.75 1.46 1.88 3.23 1.21 2.66 4.72 2.62
HILHR(%) 87.14 87.34 87.08 85.97 87.06 87.02 87.16 87.01 87.00 86.96
ESBE & SR(%) 2.94 0.88 1.06 1.68 352 471 1.47 3.51 3.21 2.87
HE(%) 84.77 84.65 84.93 ©4.85 84.76 84.76 84.77 84.27 84.80 84.81
HHH AR%) 1.52 0.47 0.49 1.26 1.26 275 1.02 1.69 4.20 4.01
ER(%) 83.23 83.21 82.97 83.08 £3.08 83.14 83.19 83.27 83.11 83.12
] A8 (%) 8.15 0.08 1.11 1,94 2.27 3.9 1.12 295 2.75 1.8
HiR(%Z) 81.39 80.89 81.18 81.36 81.37 81.35 81.34 81.835 81.47 81.30
R SE(%) 2.13 051 0,74 1656 1.43 262 1.06 1.93 2.16 1.47
HItR(%) 80.21 80.93 80.60 80.07 80.25 80.20 80.34 80.32 80.28 80.15
REH -‘BR(%) 0.98 0.26 0.40 3.49 4.29 7.32 0.18 6.95 b5.16 3.34
He(%) 76.61 77.39 76.49 76.42 76.43 76.39 77.95 76.37 76.42 76.41
TPL-32 4&(%) 2.18 0.38 1.02 1.28 1.22 3.71 1.60 2.45 2.06 2.53
.2 2033
WER(Z%) 74.46 78.89 74.06 74.16 74.24 74.20 74.16 74.35 74.31 74.29
ik 3 EB(%) 3.18 o.07 1.10 1.93 2.27 3.98 1.11 294 2.75 1.88
EIE(%) 50.32 B1.56 49.45 49.76 49.57 49.30 40.49 49.70 49.70 49.27
k2 3 58(%) 0.50 0.23 0.39 0.48 0.53 0.94 044 094 1.00 0.71
EHR(%) 72.75  73.34 2.05 ©3.03 73.00 72.46 73.68 72.46 72.84 73.13
EXly 5B(%) 0.18 0.04 0.30 0.25 0.28 0.87 0.20 0.44 0.35 0.48
WHR(%) 69.99 71.06 71.71 19.13 69.69 70.73 69.18 70.19 F1.84 71.06
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Table 3 Comparison for per 100g protein content of the ten essential

amino acids in shrimp body and in sixteen feed sources (%)

2 O R % B
RAF S M o
L

nEE EN® ERR SRS FRE GEBR K% mEs 20

REMF 8.04 1.14 251 4.09 431 7.90 2.02 4.69 8.87 3.87
i 950 1.08 2.35 3.24 412 6.03 1.32 3.2¢4 7.94 3.24
i ] 3.08  1.41 2.69 4.87 4.566 7.683 2.06 4.87 7.47 3.91
»aut 6.66 1.29 1.62 363 4.67 7.56 2.57 b5.46 6.65 4.97
BEay 7.66 1.06 8.25 4.21 464 7.69 2.43 5.68 6.49 4.10
4G5 5.38 1.20 1.31 3.69 4.3¢ 713 262 5.08 6.97 4.61
FS p 6.25 0.87 1.02 2,79 2.37 12.¢2 4.8 8.11 5.4 6.83
AR 3.47 1.02 1.67 3.24 4.04 7.15 2.69 5.89 10.42 5.80
ESB &8 6.87 1.62 1.98 298 6.44 8.61 270 6.41 5.8 5.24
¥ 3.76 1,18 1.23 8.12 3.12 6.77 2.51 4.18 10.35 9.88
Bids 7.10 0.18 2,50 4.37 b5.12 8.99 2.52 6.65 6.70 4.24
ot 5.83 1.89 2.02 4.2 3.92 7.14 2.8 5.26 ©5.91 4.03
PEK 1.13 0.830 0.46 4.02 4.95 8.43 0.18 8.01 5.94 3.8
TPL-32 M 5.28 0.94 249 3812 297 9.00 3.8 b5.95 b5.01 6.14
ik 2 7.91 1.64 1.27 8.837 1.05 12.80 6.41 8.62 5.04 6.1t
F# 8.33 1.59 2.66 3.20 3.53 6.32 293 86.26 6.79 4.73
EXH 2.46 0.52 4,02 3.37 3.76 11.41 2,72 B5.71 4.66 6.23
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Fig. 2 Comparison for per 100g protein content of the ten essential amino acids in
shrimp body, brimp shrimp, maize meal, and feather meal (%)
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PROTEIN AND AMINO ACID DIGESTIBILITY OF SIXTEEN
FEED INGREDIENTS FOR PENAEUS ORIENTALIS

Rong Changkuan,Liang Suxiu and Yue Bingyi
(Depariment of Fisheries, Tianjin College of Agriculture, 300381)

ABSTRACT  The protein digestibility of the shrimp penaeus orientalis with the
average body length 8.0—9.0cm on sixteen feeding ingredients was determined by
the indirect method with Cr,0, as an indicator. The order of digstibility from high
to low in sixteen feeding ingredients for the shrimp is brine shrimp, blue clam,
cooked soybean cake,Peruvian fish meal;uncooked soybean cake, FS-yeast,peanut
cake, ESB-yeast,cotton seed cake,meat meal,rape cake,feather meal, TPL-32 yeast,
blood meal, wheat bran and maize meal. The experimental results in connection
with digestibility provided reference data for evaluation of the nutritional value of
feeding ingredients and for formula of the artificial feed.

KEYWORDS  Penaeus orientalis, protein,amino acid, digestibility



