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Tab. 3 The chemical compositions (%) and calorific values of Parabramis pekinensis

R EE D owm | | ks (mem | mm | omp | BEE HEE ) o
1640 125.60 0t sl 72.97 15.90 | 5.70 3.82 1.61 6.2886 39.54
20.0 182.30 i+ il 71117 16.23 6.36 4.11 2.19 6.7270 41.46
21.0 256.70 1+ ol 70.93 17.33 | 6.30 4.16 1.28 6.8074 39.29
24.5 290.80 1t & 70.72 | 16.84 | 6.93 4.13 1.38 6.9576 41.34
26.3 355.80 2+ ? 69.92 18.20 | 6.85 4.30 0.73 7.1362 39.20
27.0 415.90 2t ? 67.55 17.81 | 7.53 4.74 2.37 7.5940 42.64
28.0 498.00 2t Q 67.11 17.21 8.41 4.53 2.74 7.8638 45.69
29.3 626.30 3+ ? 65.93 | 16.93 § 9.35 4.72 3.07 8.2257 48.58
32.3 724.40 3t e 66.07 18.47 | 9.05 4.68 | 1.73 8.2412 44.60
33.0° 825.40 3t g 64.90 18.36 | 9.58 4.76 2.40 8.5400 46.53
34.8 1056.00 4+ % 64.39 18.94 | 10.77 4.74 1.16 8.9345 47.20
38.0 1308.40 4+ Q 63.15 | 19.12 | 11.45 4.98 1.30 9.2701 48.49

(1) A—KE. H—FTREN=MERKT BEEHR. BHREESAGENRAR

(& 1-3)

sk (PR 13.44—32.91cm (A
Ym. == 93.317 oM

SHEfE 23 MAEEBIkE 18 MEAEHMKHRR 12 MEES, SRI0E
T&BNAS BERJEH KOMERABH Y, B BELELERRYE, BRMASH
ﬁ:ﬁmi%%;mﬁ (Im., %) FBAE (Tp., %)JaM (YL, %)FgE (Ye, w.,
kJ/g MER Ye. d., kJ/g FTEORRKE (W,p) HXEE, BETHXREZR,
B (kK 13.50—55.50cm, fkE: 510.00—3100.00g):

Ym. = 156.179 116
Yp. = 3.939p°-28
Y. = 0.239@05n

Ye.w. = 0:6907°3%

Ye.d. = 5.00p0

Yp. = 9.309w°n
Y. = 0.066W°®

Ye.w. = 177818
Ye.d. = 13.962p0%%

K#Em(kK: 16.00—38.00cm (KE:
Ym. = 100.083 0%
Yp. = 11.280W°"
Vi = 1.198won

Ye.w. = 2.699p 11t
Ye.d. = 19.40W°0

r = —0.937, n =23

r=10.924, n =23

r =10.956, n =23
r=0.978, n =23

r =0.905, n =23
50.00—698.00g).

r = —0.979, n=18

r =0.904, n =18
= 0.818, n = 18
= 0.940, n =18

r=20.950, n =18
125.60-—1308.00g).
r—= —0.981, n=12
r=20.874, n=12
r=20.979, n=12
r=20.990, n=12
r=0.920, n =12

ERGEARY, ARKIESERAGENRRAES MEGR. BHftEE
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Tab. 6 Composition of amino acids

%K % B O RXER FER | 24% | 5ER | PER ) RER | HER | S5R
(cm) (g Asp Thr Ser Glu Gly Ala Cys Val
13.4440.26 50.0040 11.73 4.87 4.10 18.49 11.08 8.63 1.16 6.07
15.334-0.36 76.001-2.24 13.50 5.83 5.13 21.71 12.76 9.61 1.03 6.71
16.1840.34 85.0040 12,79 5.32 4.52 19.61 12.23 9.06 0.98 6.49
16.93+0.44 105.0040 13.70 5.60 4.72 21.17 13.95 | 10.04 0.95 6.90
18.4440.91 139.00411.40 | 13.83 5.61 4.75 21.20 13.78 9.93 0.94 6.99
19.80 185.00 15.35 6.32 5.03 23,85 14.14 10.89 1.11 7.85
20.00 ' 208.00 15.94 7.05 6.86 25.94 16.06 11.87 1.18 7.43
22,20 225.00 15\.35 6.58 5.60 23.80 15.42 11.32 0.93 8.23
21.70 244.00 16.23 7.20 6.91 26.53 16.37 5.34 1.26 7.44
22.10 286.10 16.17 7.21 6.88 25.91 15.12 11.48 1.24 7.48
23.30 295.00 15.82 6.81 6.00 24.51 15.48 11.28 0.97 | 7.9%9
23.20 306.20 16.42 7.30 7.06 26.64 15.87 11.86 1.25 7.47
24.20 338.50 15.86 7.06 6.89 25.75 16.70 11.90 1.25 7.18
24.20 375.00 14.94 6.31 5.49 23.26 16.66 11.35 1.16 7.47
27.2511.06 462.501+10.61 15.24 || 6.30 5.11 24.08 16.01 11.57 1.05 7.98
29.204+0.20 545,00+0 16.10 6.07 5.66 24.91 14.82 11.26 1.04 7.98
30.10 580.00 14.94 6.00 4.90 23.19 16.49 11.33 1.02 7.44
32.90 698.00 15.75 7.04 6.86 25.63 16.50 11.80 1.18 7.13

FHRERXRRDIERER, BRI, EEEKENENE A SREH T BEAR. BH
FREE R LT MRPAKRERRE LIS, Ak ERSEORNLLE (E/P) B
FEE AR BT R LT, ARNRS RSN, W TR RERE Gt 1—
3)o RERARENRS EEN—MEBE

(2) RAABS=MANECHSHSRIRENILE B4 X8 MRRAER
R BB REROER GEREME DS BRNEENENEREN, ER—ZF
T RENAR AR R R K BT R M, XS, B SEMEERETZERN. ¥
AEREOA, R E SN, BEERT E/P b, — BT A RNRREENG; K& R
—RET LN BOR RO MER B HH & RIS, W ILEERNR/NERER
RTIEH & 'K -

BREMARNERSEMERKAETEERERINRA, E—RERT, #H1A
AR R R AR R R IL R R g0, BT DLWt f A RO R AR R B e e
WATHRXRN A WA RO TERFEXRIRRY, ARNEESAERNERERR
EHR B BRI AW, BEBBENRRD, MAKXEERRANEEAKEZKT
EAE, R ST ARERASSRNER, BRAKECHDY S BERERRN—
JBe BB S

288 HLGHRERHEARNEERES IS BCES—T)

SUERER, ZMABSER RN UMEER(GERLE, aERRESIIN),
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BER [me/s wet]

of Megalobrama amblycephkala [mg/g, wet]

BB SRER REl | BER ERAE] RER | A8% | MEE | WEE LEELE
SEBE SR
Met Ile Leu Tyr Phe Lys His Arg Pro ) (%)
3.70 | 5.75 8.99 | 3.63 | 5.12 | 9.54 | 2.46 | 7.82 | 5.56 118.70 45.76
3.82 | 5.96 10.29 | 2.82 | 5.70 | 11.38 | 3.08 | 8.82 | s5.11 133.26 46.22
3.88 | 6.14 9.73 | 3.94 | 5.58 |10.62 | 2.81. | 8.62 | 6.07 128.39 46.10
4.17 | 6.53 10.30 | 4.26 | 5.92 | 11.25 | 2,92 | 9.37 | 7.17 138.92 45.32
3.90 | 6.60 10.41 | 3.81 | 5.95 |11.49 | 3.11 | 9.25 | 6.82 138.37 45.75
4.78 | 7.50 11.65 | 4.81 | 6.52 |12.66 | 3.25 |10.30 | 7.40 153.41 46.17
4.49 | 6.72 | '11.85 | 4.85 | 6.53 |[13.27 | 3.97 | 10.57 | 9.29 163.87 43.86
3.12 | 7.48 11.81 | 3.87 | 6.68 | 12.77 | 3.33 | 10.45 | 7.89 154.63 45.56
4.46 | 6.58 11.94 | 4.79 | 6.41 |13.61 | 3.65 |10.68 | 9.49 158.89 45,30
4,50 | 6.76 12.10 | 4.88 | 6.57 | 13.43 | 3.86 | 10.29 | 8.48 162.36 44.47
4.92 | 7.52 12.13 | 5.19 | 6.84 |13.28 | 3.64 |10.97 | 7.73 161.08 46.00
4.49 | 6.58 | 12.10| 4.95 | 6.46 | 13.75 | 3.75 | 10.51 | 9.07 165.53 43.74
4.38 | 6.32 11.76 | 4.77 | 6.47 [13.23 | 3.59 |10.50 | 9.35 162.96 43.26
4.59 | 6.89 11.14 | 4.49 | 6.28 [12.43 | 3.27 |10.72 | 8.55 155.00 44.58.
4.80 | 7.43 11.68 | 4.67 | 6.60 | 12.70 | 3.29 | 10.82 | 8.42 157.75 45.39
4.68 | 7.60 | 12.17 | 5.11 | 6.86 | 13.62 | 3.61 | 10.61 | 7.44 159.54 45.88
4.20 | 6.59 | 10.99 | 4.40 | 6.34 |12.37 | 3.41 |12.54 | 9.72 155.87 44.83
4.32 | 6.28 | 11.54| 4.74 | 6.26 | 13.07 | 3.68 | 10.62 | 9.78 162.18 43.13

HPaEARBERER O H(REEAR. SER AR BER.ERER. S8R, 4
VB EBRRAER) 8 HIELEE LR,

Bidn | FISLeE AT B R A0 R I 4924 134.11+£18.98mg/ g, 149.62 £ 13.60
mg/g F1167.26+24.07mg/g, HPABREEBRAD SELREESERMN 4548 £ 2.07%,
44.65£2.01% 01 44.95+3.56%, M3 5—7 TUBEH SHaANEERNSEELEL L
MK EREINTENES; EXEEERNAEERESEABHRNELRNESRT
Y3t SR X £ 2 R AR & B — R SR

ESREAT, SEK. RLER, HER. DER. NERTEERSEE . RER. B
B AEBRAMER SR IAES SBNEREA L KANG, XSHaNEER
AARIEE B BB R BEE A A ERAN S 2R X S
EEYNESEEERNFIERLER. AR FHER. HER EERABER, &
SEAEBRSEEEROFIBR—5, AXHRENLERTAAGRARREawER
B RSROEIIERARST?, fRMEEHn—, SNAESYNEERER
BMARESNEAR, AERANERNE, SIBREWE , B EH R Rk
HyE 2o A B R, W 43 T 078 1 R AR 0 TR Sk O SR BE TR, R 3 B S e P 5 R,

1) PR EE,1985, RMEELFARMEMRY T
2) ROESIVLREARKAREGRARNERTEEAT L EA BXGHN EHXEEVHIRRERE

MMHLENE,
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Tab. 7 Comparison of amino acids contents of

[N £ *® B REAEE| HER | 4258 | 258 | HE®R
B H 5
&5 SRR (cm) () Asp Thr Ser Glu Gly
b RTORIT 36.28--1.36 | 725.00-:73.60 | 15.30 | 6.95 | 7.20 | 11.59 | 16.35
i 33.304-0.98 | 670.00--27.39 | 3.32 | 3.21 | 4.86 | 15.14 | 10.43
BRIL(LID) 40.50+1.87 [1260.00--108.40 | 5.00 | 3.18 | 4.66 | 17.34 | 10.96
R 35.40£0.55 | 835.00-41.83 | 12.63 | 6.15 | 5.24 | 20.47 | 6.86
- 31.160.58 | 522.83-+11.14 | 10.71 | 4.61 | 4.20 | 17.03 | 10.84
B 34.8040.98 | 727.50+28.72 | 12.68 | 5.31 | 4.52 | 19.79 | 11.14
?f’;ﬂ 42.05-50.85 | 1212.50+41.13 | 14.76 | 6.18 | 5.32 | 23.15 | 15.04
RIEHEEE | 39.80-£1.96 | 1140.00415.60 | 13.86 | 6.30 | 6.75 | 22.95 | 14.61
g | % 31.44+1.04 | 506.78+33.11 | 14.36 | 6.49 | 6.93 | 23.94 | 15.81
S 36.40-£0.97 | 746.30+43.50 | 13.64 | 6.18 | 6.64 | 22.58 | 14.37
45.1441.13 | 1390.00+64.81 | 13.65 | 6.22 | 6.64 | 22.43 | 15.27
] 31.2040.20 | 625.00425.00 | 10.55 | 3.74 | 2.58 | 18.40 | 6.67
AR P 57.00 3250.00 14.04 | 6.10 | 5.85 |22.66 |12.03
17.4440.70 | 105.0047.07 | 15.82 | 6.86 | 7.08 | 25.81 | 14.79
1:328€5319) 21.5840.63 | 206.00-25.10 | 14.67 | 6.41 | 6.58 | 24.08 | 13.03
30.83-£1.65 | 618.75--82.90 | 20.77 | 8.98 | 7.42 | 33.01 | 10.93
& R
: RBUR 31.0040.10 | 612.50-£2.50 | 17.74 | 7.58 | 6.48 | 27.38 | 9.91
ﬁ .
i 26.75+0.75 | 324.50-£4.50 | 18.84 | 7.75 | 6.53 | 28.68 | 17.91
REM 28.75+0.25 | 418.00-£2.00 | 19.33 | 8.08 | 6.85 |30.21 | 20.78
KW 32.60--0.89 | 665.00437.91 | 14.91 | 6.51 | 6.13 | 21.80 | 8.55
26.95-£0.67 | 437.50--38.84 | 15.75 | 6.45 | 5.53 | 23.60 | 8.14
| RBURE 27.96-£0.84 | 450.00-£37.74 | 14.33 | 6.17 | .6.52 | 20.10 | 7.12
16.93--0.44 | 105.0040.00 | 13.70 | 5.60 | 4.72 | 21.17 | 13.95
20.6741.33 | 206.00--20.08 | 15.55 | 6.65 | 5.83 | 24.53 | 15.21
RE 23.8740.58 | 339.90-£34.42 | 15.74 | 6.89 | 6.48 | 25.22 | 16.41
46 27.25+1.06 462.50+10.61 | 15.24 6.30 5.11 | 24.08 | 16.01
E‘i REEHEMEE  23.0620.26 | 276.60-£22.48 | 15.20 | 6.76 | 7.08 | 24.23 | 14.59
5 20.88--0.29 | 187.48--5.60 | 15.16 | 6.70 | 7.06 | 23.90 | 14.37
e i R 26.5340.23 | 394.30+-18.83 | 16.56 | 7.32 | 7.68 | 26.43 | 15.54
26.6540.50 | 409.70-£15.84 | 15.92 | 6.93 | 7.46 | 25.23 | 15.81
R 31.3340.67 | 760.00464.42 | 14.10 | 6.20 | 5.79 | 21.08 | 8.71
‘ 24.3540.07 | 405.004-7.07 | 16.41 | 7.24 | 7.69 | 26.34 | 16.27
RRATF B 23.2740.40 | 363.0042.89 | 16.52 | 7.38 | 7.74 | 26.56 | 16.32




EB SRR [me/g, wet]

the three fishes from differnt water bodies [mg/g, wet]

PO |t AR R 0 e D i R BBEE
g HE ) HEBHR
Ala Cys | Val | Met Leu | Tyr Lys | His | Arg | Pro (%)
] Ile Phe ;
12.07 | 1.28 {5.97 | 4.08 | 5.18 |10.89 | 4.46 | 5.54 {11.66 | 3.15 | 9.69 | 9.46 | 140.82 44.82
10.73 | 0.02 | 5.67 | 3.34 | 4.68 [10.00 | 4.99 | 6.76 | 9.72 | 0.91 | 5.75 | 7.04 | 106.57 46.95
{ 11,06 [ 0.02 | 4.95 | 2.97 | 4.32 | 8.72 | 4.30 | 6.17 | 9.76 | 1.12 | 7.68 | 6.64 | 108.85 44.90
8.29 | 0.96 | 7.48 | 3.94 | 6.85 [11.67 | 4.85 | 6.08 [10.38 | 3.71 | 8.70 { 5.14 | 129.40 50.20
7.84 | 0.79 {5.44 | 2.81 | 4.97 | 8.13 | 3.02 | 4.55 | 8.39 | 2.49 | 7.61 | 5.70 | 109.12 44.93
8.71 [ 0.96 ) 6.69 | 3.59 | 6.35 | 9.90 | 3.77 | 5.44 110.27 | 2.77 | 9.13 | 5.33 | 126.33 47.04
11,09 | 1.06 | 7.86 | 4.22 | 7.32 |11.35 | 4.23 | 6.41 [11.93 | 3.37 [10.18 | 7.61 | 151.07 45.55
{ 11,01 | 1.17 | 5.33 | 3.57 | 4.52 | 9.98 | 3.93 | 5,02 [10.34 | 3.20 | 8.98 | 8.53 | 140.05 40.87
[
111.39 | 0.70 | 5.74 { 2.56 | 4.92 {10.19 { 3.90 | 5.27 {10.37 | 3.09 | 8.94 | 9.12 | 143.72 40.06
{ 10.75 | 1.02 | 5.57 | 3.53 | 4.81 | 9.94 | 3.99 | 5.10 | 9.91 | 3.24 | 8.60 | 8.31 | 138.18 41.16
11.15 | 0.84 [ 5.54 | 3.63 | 4.76 | 9.82 | 3.86 | 5.12 | 9.76 | 3.01 | 8.88 | 8.88 | 139.46 40.69
{ 8.36 | % |6.96(2.26{5.54{9.79(4.135.54 [ 8.04 | 2.63 | 5.73 | 2.73 | 103.65 48.46
1 . . .
9.74 | 0.67 | 7.02 | 3.86 | 7.32 12.45 | 4.96 | 5.75 |11.58 | 3.21 |10.71 | 7.25 | 145.20 46.83
12.15 | 1.38 | 6.10 | 4.35 | 5.19 |11.29 | 4.43 | 5,93 [12.08 | 3.27 | 9.00 | 8.51 | 154.04 41.59
110.76 | 1.17 | 5.59 | 3.25 | 4.75 |10.46 | 4.14 | 5.36 {11.47 | 3.09 | 8.56 | 7.79 | 141.16 41.75
12.50 | 1.24 10.67 | 6.44 | 9.93 [16.46 | 7.03 | 8.27 |18.44 | 4.79 |12.65 | 6.29 | 195.82 49.35
10.85 | 1.13 | 8.95|5.33 | 8.32 (13.81 | 5.66 | 7.33 {15.24 | 3.98 [10.55 | 5.77 | 166.01 40.75
12.83 | 1.09 | 9.52 | 4.89 | 9.00 |14.50 | 5.50 | 8.13 [15.75 | 4.60 |11.93 | 7.97 | 185.42 46.42
14.19 | 1.77 | 9.52 | 5.69 | 8.85 [14.25 | 5.50 | 7.82 [16.21 | 4.15 [13.45 | 9.97 | 196.62 44,77
9.54 | 0.61|7.18 | 3.04 | 6.60 [11.79 | 4.87 | 6.33 |{12.90 | 3.62 | 8.90 | 3.94 | 137.22 48.73
9.59 |0.94 ] 7.75 | 4.56 | 7.25 112.12 | 4.90 | 6.55 {13.45 | 3.96 | 8.79 | 4.64 | 143.97 49.23
8.38 | 0.95 | 7.47 | 4.31 | 6.89 |11.14 | 4.57 | 5.74 [12.12 | 3.10 | 2.63 | 4.22 | 125.76 47.37
10.04 | 0.95 | 6.90 | 4.17 | 6.53 |10.30 | 4.26 | 5.92 |11.25 | 2.92 | 9.37 | 7.17 | 138.92 45.32
11.36 | 1.07 | 7.84 | 4.13 | 7.23 [11.77 | 4.51 | 6.58 [12.90 | 3.52 [10.44 | 8.19 | 157.30 45.20
11.70 | 1.22 | 7.37 | 4.49 | 6.60 {11.67 | 4.74 | 6.40 |13.14 | 3.54 |10.58 | 8.99 | 161.16 43.86
11.57 | 1.05 | 7.98 | 4.80 | 7.43 [11.68 | 4.67 | 6.60 {12.70 | 3.29 [10.82 | 8.42 | 157.75 45.39
11.61 | 1.03 | 5.66 | 3.59 | 4.71 [10.71 | 4.17 | 5.56 {11.35 | 2.98 | 9.27 | 8.39 | 146.89 41.25
11.24 | 1.33 | 5.76 | 4.05 | 4.79 [10.73 | 4.33 | 5.71 [11.49 | 3.31 | 9.30 | 8.26 | 147.49 41.93
12.18 | 0.93 | 6.18 | 4.02 | 5.04 [11.64 | 4.62 | 6.15 {12.51 | 3.51 | 9.93 [10.44 | 160.68 41.26
12.04 | 1.25 | 5.85 | 4.35 | 4.85 |11.18 { 4.52 | 5,93 {11.84 | 3.36 | 9.60 | 9.15 | 155.27 41.15
8.87 | 0.86 | 6.60 | 2.62 | 6.05 (10.95 | 4.57 | 5.72 {12.27 | 3.10 | 8.38 | 4.27 | 130.14 47.56
12.65 | 1.38 | 6.10 | 4.52 | 5.03 {11.44 | 4.59 | 6.00 |12.38 | 3.38 [10.24 | 9.55 | 161.21 41.15
12.71 | 1.07 | 6.21 | 2.90 | 5.14 [11.55 | 4.44 | 6.07 [{12.51 | 3.47 [10.35 | 9.48 | 160.42 40.88
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NUTRITION AND ENERGETICS OF THE CHINESE
HERBIVOROUS FISHES OF IMPORTANT FOOD
VALUES 1. CHEMICAL COMPOSITION AND EN-
ERGY CONTENT OF CTENOPHARYNGODON
IDELLUS, MEGALOBRAMA AMBLYCEPHALA

AND PARABRAMIS PEKINEN SIS

Chen Shaolian, Liu Xiaofang, Hu Chuanlin, Zhang Shuiyuan and Su Zegu
(Institute of Hydrobiology, Academia Sinica, Wuhan 430072)

ABSTRACT

Measurements were made on the contents of water, protein, amino acids, fat,
ash, nitrogen-free extracts and energy in 328 individuals of Cienopharyngodon ide-
llus, Megalobrama amblycephala and Parabramis pekinensis from eight waters.

1.Significant correlations existed between body weight (W, g) and the contents
of water (Ym., %), protein (Yp., %), fat (Yf., %) and energy [Yn.w., kJ/(g),
wet weight)]. Their relationships were:

for C. idellus measuring 31.50—55.50 c¢cm and weighing 510.00—3100.00g:

Ym. = 156.179W ~-16 r=—0.937, n=23
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Pp. = 3.939p0-8 r=0.924, n=23
¥f. = 0.239@u r=0.956, n =23
Yn.w. = 0.690W 3% r=0.0978, n= 23
Pe.d. = 5.000W°"® r= 0.905, n=123

for M. amblycephala measuring 13.44—32.91 ¢cm and weighing 50.00—698.00g:
Ym. = 93.317W %™ = —0.979, n=18

Pp. = 9.309w°n =0.904, n=18

P, = 0.066W° r=0.818, n =18

Tn.w. = L7I8WO™  , =0.940, n = 18

Ye.d. = 13.962 % =0.950, n =18

for P. pekinensis measuring 16.00—38.00 cm and weighing 125.60—1308.40g:

Ym. = 100.083W ™%  r = —0.981, n =12

Pp. = 11280 W% r=0.874, n =12

Pf. = 1.198w " r=0.979, n=12

Yn.w. =2.699W*"  r=0.990, n=12

Ye.d. = 19.400p7%%% r=0.920, n=12

There was no apparent relationship between body weight and the contents of
ash and nitrogen-free extracts in the three fishes. The ratio of energy to protein
content increased with body weight in the three species.

2. For fish of the same age and length, the contents of fat and energy, and
the energy/protein ratio were higher, and the water content was lower in the sam-
ples from lakes than in those from rivers, whereas there was no apparent difference
in the contents of protein, ash and nitrogen-free extracts.

3. Seventeen common amino acids and nine essential amino acids for human
needs were found in the proteins of the three fishes (no analysis was made for
tryptophane). The average amino acid contents were 134.11-18.98 mg/g, 149.62
+13.60 mg/g and 167.26:24.07 mg/g respectively in C. idellus, M. amblycephalus
and P. pekinensis; the percentages of essential amino acids in total amino acids
were 45.48+2.07%, 44.65+2.01% and 44.95+3.56% respectively. The contents of
glutamic acid, asparagine, glycine and lysine were high, and those of tyrosine, me-
thionine and histidine were low.

Key words: Cienopharyngodon idellus, Magalobrama amblycephala, Parabr-
amis pekinensis, Chemical composition, Energy content,



