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Analysis of routine nutritional components of four kinds of diet

/100 g

FREUF R MH
S. hasta group

NLEE R

artificial compound feed group

8 TR 2H

T. curvirostris group

Tab. 1
Eizpa H G 2H
indexes M. chinenesis group
7K4>  moisture 83.223+0.015"
K4y ash 3.737£0.025°

&M crude protein 13.643+0.025*

AT crude lipid 4.190+0.020°

77.467+0.015°
1.777+0.015°
18.767+0.021°
1.643+0.021°¢

80.670+0.020° 8.800+0.100°

1.477+0.006" 6.733+0.058"
17.590+0.020° 41.273+0.040°

1.267+0.015¢ 10.343+0.015°

A AT AR bR AR R H A 2 7 1 3 (P<0.05); T IFl.

Notes: Different superscript letters in the same line indicate significant differences between groups (P<0.05); the same below.
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Fig. 1 Changes of monthly water quality indexes of ponds in each group

(a) changes in water temperature, (b) changes in salinity, (c) changes in pH, (d) changes in ammonia nitrogen, (e) changes of dissolved oxygen,

(f) changes in nitrite nitrogen.
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Fig. 2 Analysis of growth index of S. paramamosain in each group

(a) the body weight of each group of S. paramamosain, (b) the full carapace width of each group of S. paramamosain, (c) the carapace width of each

group of S. paramamosain, (d) the carapace length of each group of S. paramamosain, () the body height of each group of S. paramamosain; 1. M.

chinenesis group, 2. S. hasta group, 3. T. curvirostris group, 4. artificial compound feed group; different letters indicate that there are significant differ-

ences in each index under different feeding modes, P<0.05; the same below.
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R2 AEIEREEACHEBMASBEER, BERFIRRHNZE (1=30)

Tab.2 Effects of different diets on survival rate and weight gain rate of S. paramamosain in saline-alkali water ponds

B2 A 2H I RN R A & TR 2 AN TRk
indexes M.chinenesis group S. hasta group T. curvirostris group artificial compound feed group
1EIE%/% SR 62.667+5.132" 56.667+6.658" 55.333+4.933" 66.667+1.528"
WER/% WGR 332.7+0.026° 262.74+0.010° 174.753+0.006" 220.16+0.010°
e EK®/(%/d) SGR 0.076+0.001° 0.074+0.001* 0.072+0.001° 0.073+0.001°
JE S /(g/em®)  CF 0.219+0.001" 0.221+0.001° 0.211£0.001° 0.2140.001°
Wk RE FCR 1.098+0.001¢ 1.385+0.003¢ 2.028+0.003" 1.696+0.002°
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Fig. 3 Analysis of routine nutrients of muscle of S. paramamosain in each group

(a) water content in muscle of S. paramamosain in each group, (b) ash content in muscle of S. paramamosain in each group , (c) crude protein content in

muscle of S. paramamosain in each group, (d) crude lipid content in muscle of S. paramamosain in each group.
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Fig. 4 Analysis of routine nutrients of hepatopancreas of S. paramamosain in each group

(a) water content in hepatopancreas of S. paramamosain in each group, (b) ash content in hepatopancreas of S. paramamosain in each group, (c) content

of crude protein in hepatopancreas of S. paramamosain in each group (d) content of crude fat in hepatopancreas of S. paramamosain in each group.
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®3 RAMANFBIASERSHRREERERSSE (1-6)

Tab.3 Amino acid composition and content of muscle, hepatopancreas of S. paramamosain in each groups

RAEER
amino acids

WU LR 75 5/(2/100 g)
amino acid content in muscle

JHF R R s LR 2 1 /(2/100 g)

amino acid content in hepatopancreas

e orREMFEMA TR

N TR AR

WHGA oA RMA TR

AN TR

M. chinenesis S. hasta T. curvirostris artificial compound M. chinenesis S. hasta T. curvirostris artificial compound
group group group feed group group group group feed group
f%f\@? 0.06+0.01° 0.04+0.00° 0.48+0.03° 0.02+0.00° 0.31£0.02"  0.22+0.01° 0.14+0.01° 0.1940.05
sp
{_Jh%\;gﬁ? 0.36+0.03 0.43+0.02° 0.29+0.07" 0.23+0.02° 0.25£0.02°  0.18+0.01° 0.16+0.02° 0.33+0.05"
T
;ifz;-(@?z 0.79+0.04° 0.74+0.03" 0.64+0.03 0.53+0.02° 0.14£0.01°  0.20+0.01° 0.13+0.04° 0.34+0.05"
er
gi);ﬁ? 0.42+0.05" 0.23+0.01° 0.35+0.03" 0.08+0.00° 0.42£0.01'  0.35+0.02" 0.18+0.02¢ 0.27+0.02°
u
gix)ﬁﬁ 0.86+0.02° 0.74+0.03¢ 0.77+0.02° 0.65+0.01° 0.26+0.04" 0.18+0.01° 0.16+0.02° 0.34+0.06"
y
Zﬁlfu)@ﬁ 0.55+0.02° 0.40+0.02° 0.57+0.02° 0.35+0.02° 0.36+0.02° 0.24+0.02° 0.22+0.02° 0.33+0.02°
a
%‘%ﬁ"ﬁ 0.33£0.11° 0.13+0.01° 0.16+0.02° 0.07+0.00° 0.42+0.01° 0.28+0.02" 0.25+0.02° 0.26+0.02°
al
ﬁi)ﬁ? 0.09+0.01° 0.08+0.00° 0.07+0.00° 0.04+0.00° 0.140.02° 0.18+0.02° 0.15+0.02" 0.17+0.02*
et’
5?5\@ 0.13+0.00° 0.09+0.00° 0.02+0.00° 0.04+0.00° 0.38+0.01° 0.16+0.01° 0.17£0.02° 0.25+0.06"
€
L%%})ﬁé 0.35+0.02" 0.42+0.01° 0.25+0.02° 0.08+0.00* 0.25+0.02° 0.33+0.02" 0.34+0.02° 0.43+0.05"
eu
%‘5&@& 0.29+0.02" 0.15£0.01° 0.23+0.03° 0.07+0.00* 0.46£0.01° 0.26+0.01° 0.20+0.02* 0.35+0.03
yr
ﬁﬂi@?\& 0.09+0.01° 0.07+0.00° 0.04+0.01° 0.02+0.00° 0.34£0.02"  0.14+0.01° 0.130.02° 0.100.00°
&
fﬁ%})ﬁa‘i 0.18+0.04° 0.26+0.02° 0.15+0.02° 0.34+0.02° 0.15+0.02°  0.27+0.02° 0.26+0.01° 0.35+0.03°
ys’
?HH%@& 0.04+0.00° 0.05+0.01° 0.04+0.00° 0.05+0.00™ 0.23£0.02°  0.09+0.00° 0.08+0.00° 0.330.03°
18
i%%gﬁf( 0.76+0.04" 0.68+0.03" 0.58+0.03° 0.46+0.02° 0.47£0.02"  0.39+0.01° 0.37+0.02° 0.09+0.00°
rg’’
]ﬁ)ﬁiﬁfz 0.14+0.01° 0.16+0.01° 0.12+0.01¢ 0.26+0.01° 0.33£0.02"  0.24+0.02° 0.13+0.00° 0.26+0.02°
TO
SEAA 2.33+0.26 2.21+0.1 1.6£0.17 1.33+0.06 2.63+0.16 2.02+0.12 1.91+0.14 2.31+0.26
STAA 2.65+0.14 2.09+0.09 2.75+0.13 1.56+0.07 1.82+0.11 1.74+0.07 1.07+0.09 1.2240.15
SFAA 0.48+0.06 0.27+0.01 0.83+0.06 0.10.00 0.73+0.03 0.57+0.03 0.32+0.03 0.46+0.07

H: YEAA DREHERAE, YTAA BREIER S E, YFAA. SFREHER 0,

1) BREER, 2) SRERER, 3) LHEEER.

Notes: Y EAA. the total amount of essential amino acids, > TAA. the total amount of taste amino acids, ) FAA. the total amount of flavor amino acids,

1) taste amino acids, 2) flavor amino acids, 3) essential amino acids.

AR, JTCHR 5 B8 75 5 30Ol B 45 AR Kdg b
HIEM . N T RS R S 35 5 1R R 5
(=0.81, P<0.01) £IEAMC, HERMAEE, ANTH
B iR RLE 3% 5 0 A At A A K AR AR Y
A

3 Wi
3.1 TNESERIXH S B K St E K RIEAR

OEAD)
BB KA I KRS R BT, &
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HOKK pH EHWBREZ BT, O B & AR 5T a4 f
J& TR ZH K A TP i pH A b TSP, AT RE R R
B 1 FHE M 5 Gl /K A ™ T, I T G 4
thyE KR pH A A, mIRe s DS B M ik
KR TIRER", FRF R, PR R S HE Y
KR R 2 T BUORTH 7K AR 22 EUFN A R R 2R it
BT, RIS ORI R At FRAE
W P 0 K AR S A RS R 5 FN IR BRI A 0.44
0.022 mg/L 3|S5 KW 0.89. 0.050 mg/L, 7E
S, U AR RO R A M R A X K AR T Y
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R4 FHEUNTBIRNSHRREHBRERSEE (1=6)
Tab. 4 Composition and content of fatty acids in muscle and hepatopancreas of S. paramamosain in each groups %
LR R R £ 5/ % T BRI T 107 B 25 /%
o, fatty acid content in muscle fatty acid content in hepatopancreas
fatty acids IR FREUFRMA EIRAE A TEAWEEH HMGA  FRE R ERERA NNy X
M. chinenesis S. hasta T. curvirostris artificial compound M. chinenesis S. hasta T. curvirostris artificial compound
group group group feed group group group group feed group
C10:0 0.54+0.01° 0.63+0.01° 0.54+0.01° 0.45+0.02° 1.55+0.02° 1.25+0.02° 1.26+0.02° 0.80+0.02¢
C11:0 0.80+0.02° 0.75+0.02° 0.77+0.02" 1.37+0.04°
C12:0 1.37+0.04* 1.26+0.03° 0.78+0.03° 0.94+0.02° 11.49+0.04" 8.80+0.02° 6.81+0.03¢ 9.42+0.04°
C14:0 2.44£0.10" 1.70+0.03 1.52+0.03 2.38+0.03"
C15:0 1.67+0.07° 1.46+0.06° 1.34+0.04° 2.46+0.06" 3.45+0.04" 2.83+0.04° 2.4540.06° 2.85+0.05°
C16:0 21.66+0.59° 18.70+0.03° 16.51+0.24° 17.36+0.12° 24.50+0.19* 22.57+0.11° 22.25+0.12° 21.71£0.04°
C17:0 1.74+0.04° 1.55+0.20° 1.23+£0.03° 2.26+0.08" 2.34+0.04" 2.194+0.12° 1.99+0.02° 1.86+0.02°
C17:1 1.46+0.06" 1.25+0.06 1.18+0.12° 1.53+0.04° 0.86+0.04* 1.33+0.02° 1.1540.05" 0.91+0.03°
C20:1 1.35+0.02¢ 1.47+0.02° 1.55+0.03° 1.79+0.02° 1.35+0.03¢ 1.45+0.03° 1.56+0.03" 1.85+0.04"
C20:2 0.58+0.02° 0.47+0.02° 0.35+0.03° 0.38+0.02° 1.34+0.04* 1.65+0.07° 1.94+0.04° 2.42+0.12°
C24:0 0.43+0.02° 0.34+0.03" 0.34+0.03" 0.25+0.05° 1.66+0.03° 1.90+0.03° 1.54+0.02¢ 2.34+0.03"
CI8:2n6t  0.64+0.05" 0.46+0.04° 0.340.02" 1.25+0.02° 0.42+0.04" 0.43+0.01° 0.42+0.01° 0.71£0.03"
C18:2n6c  5.38+0.04° 4.78+0.09° 4.32+0.03" 6.17+0.04" 8.40+0.06° 7.56+0.11° 7.51£0.05° 10.23+0.11°
C18:3n6  0.48+0.03" 0.36+0.02° 0.34+0.01° 0.250.02° 0.54+0.02 0.54+0.03" 0.490.02° 0.360.02°
C18:3n3 1.66+0.02° 1.36+0.02° 1.25+0.02° 1.14+0.03¢ 1.81+0.03" 1.45+0.03° 1.35+0.03° 1.26+0.03¢
C20:3n6c  1.48+0.12° 1.32+0.05° 1.46+0.03° 1.28+0.06" 3.78+0.07* 3.53+0.03" 3.35+0.06 3.2740.21°
C20:4n6 4.61+0.07° 3.7340.05° 3.22+0.03¢ 4.44+0.03° 1.64+0.04" 1.43+0.02° 1.26+0.02¢ 1.57+0.02°
C22:6n3 3.69+0.02° 3.79+0.02° 3.32+40.02° 2.65+0.02° 0.41+0.49° 0.91+0.04" 0.64+0.03* 0.56+0.03"
C20:5n3¢ 10.31+0.20° 9.59+0.15" 8.62+0.05° 8.38+0.07° 1.70+0.03* 1.43+0.02° 1.31£0.02° 1.13£0.02°
C22:6n3c¢  12.37+0.03 11.61+0.03 11.31+0.06 9.66+0.12 2.56+0.10° 2.21£0.03° 1.86+0.04° 1.75+0.02¢
> SFA 30.8+0.87 27.13+0.64 23.28+0.56 27.42+0.43 51.78+0.59 46.42+0.51 43.24+0.44 47.91+0.46
YPUFA  40.62+0.58 37.18+0.47 34.18+0.27 35.22+0.41 21.26+0.88 19.49+0.32 18.19+0.28 20.84+0.49
YFA 71.42+1.45 64.31+1.11 57.46+0.83 62.64+0.84 73.04+1.47 65.91+0.83 61.43+0.72 68.75+0.95
VE: YSFA. BMAIENTEE, YPUFA. B2 RMWAIENEE, SFA. BAEMIEE.
Notes: Y SFA. total saturated fatty acids, ) PUFA. total polyunsaturated fatty acids, ) FA. total fatty acids.
x5 FEMNEBMFE NIRRT (1=6)
Tab.5 Analysis of serum biochemical indexes of S. paramamosain in each group
Eiztan H A 2H xRS J TR 28 AN L&k
indexes M. chinenesis group S. hasta group T. curvirostris group artificial compound feed group
WL E/(U/L)  AST 3.67+0.58" 5.67+0.58" 433153 10.67+1.53"
MEAN(gL) TP 33.30+0.10° 30.50+0.20° 27.30+0.20° 31.47+0.15°
BIFEE/(U/L) ALT 2.56+0.02° 3.1120.03" 3.19£0.03" 2.1420.02°
MHE R/ (mmol/L)  TC 0.23+0.06° 0.57+0.06" 0.34+0.01° 0.37+0.06"
Hil =H88/(mmol/L) TG 1.43+0.02"° 0.78+0.01° 0.76+0.01° 1.55+0.02°
W% HE/(mmol/L)  Glu 4.47+0.15" 3.43+0.12° 3.10+0.10° 7.23+0.12°
HEHA/(gL) ALB 2.71£0.01° 2.24+0.03° 2.23+0.01° 2.35+0.02"
BREM/(g/L) GLOB 27.40£0.10° 22.57+0.15° 22.53+0.06° 24.40+0.10°
BR. MAEFAPIER, Kb arAdREd FKEhRESA, NS BOK R A S

LS5 ICHLY, ALY S5 e LA R 3 5 24
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T TV

T. curvirostris

T RREMR R
S. hasta

GRS

M. chinenesis

N LB A

artificial compound feed

1 2 3 4

HRAE

correlation

Vo

5 6 7 8 9

E ALK RS

growth indexes of S. paramamosain

& s

MMERERMEFR D SUABTESEKIBIRIEXMES T

LR RS, 20 SR, 3 EWE, 4. k5, SO HK, 6 fRE, 7. MER, 8 AFEAEKR, 9 BT, 10. £FH . * P<0.05, ** P<0.0l.

Fig. 5 Correlation analysis between routine nutrients of four diets and

growth indexes of S. paramamosain

1. feed conversion ratio, 2. survival rate, 3. condition factor, 4. body height, 5. carapace length, 6. body weight, 7. weight gain rate, 8. special weight gain

rate, 9. carapace width, 10. full carapace width. *. P<0.05, **. P<0.01.
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Comparative analysis of growth, nutrition and serum biochemical indexes of
Scylla paramamosain under different feeding conditions in saline-alkali pond

ZHOU Dongping ', LIULei", FU Yuanyuan’, FANG Wei', WANG Chaoyue', WANG Chunlin '

(1. Ocean College, Ningbo University, Ningbo 315832;
2. Ningbo Ocean Research Institute, Ningbo 315832)

Abstract: In order to explore the effects of feeding different diets on pond water quality, growth, nutritional qual-
ity and serum biochemical indexes of Scylla paramamosain in saline-alkali water pond, this experiment was set up
with three biological bait groups and one artificial compound feed group, namely, Mactra chinenesis, Synecho-
gobius hasta and Trachypenaeus curvirostris. Three replicates were set in each group, and the experimental period
was 4 months. The changes of pond water quality in each group were analyzed, and the growth, nutrition and
serum biochemical indexes of crabs in each group were compared by One-Way ANOVA. The results show the fol-
lowing. The differences of water temperature, salinity and pH in each group were small, but the differences of dis-
solved oxygen, ammonia nitrogen and nitrite nitrogen were large. Among them, dissolved oxygen in the S. hasta
group decreased from 11.5 to 9.2 mg/L, while ammonia nitrogen and nitrite nitrogen increased from 0.44 mg/L and
0.022 mg/L at the beginning of culture to 0.89 mg/L and 0.050 mg/L at the end of culture, respectively. The crab
weight (334 g), weight gain rate (332.7%) and specific growth rate (0.076%/d) were significantly higher in the M.
chinenesis group than in the other groups. The survival rate of artificial compound feed group was the highest,
reaching 66.67%. The fatness (0.221 g/cm’) in the group of S. hasta was significantly higher than that in other
groups. The content of valine, methionine, isoleucine and phenylalanine in the essential amino acids of crab
muscles and the total hepatopancreas taste-presenting amino acids and total fresh taste amino acids in the M.
chinenesis group were the highest among all groups. The contents of threonine, leucine, lysine and histidine in the
essential amino acids of hepatopancreas in the artificial diet group were the highest among the three groups. The
total amount of savory amino acids and umami amino acids in muscle of 7. curvirostris group were the highest
among all groups. The contents of saturated fatty acids, polyunsaturated fatty acids and fatty acids in muscle and
hepatopancreas were the highest in the M. chinenesis group. The total protein content in the M. chinenesis group
was significantly higher than that in other groups. The total cholesterol in the S. hasta group was significantly
higher than that in other groups. The aspartate aminotransferase, triglyceride and glucose in the artificial com-
pound feed group were significantly higher than those in other groups. Correlation analysis showed that there was
a significant positive correlation between the routine nutrients of biological diets such as M. chinenesis and the
growth indexes of S. paramamosain. The results of the study showed that the M. chinenesis group had significant
advantages in growth, nutrition and serum protein indexes, which could be used as palatable diet for breeding S.
paramamosain in saline-alkali ponds. This study provides data reference for the cultivation and popularization of
S. paramamosain in saline-alkali water ponds in northern China.

Key words: Scylla paramamosain; water quality; growth; nutrition; serum biochemical indexes; bait; saline-alkali
pond
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