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Comparative Analysis of Nutrient Composition in the Muscle of
Penaeus monodon in Different Culture Models

CUI Xi', WANG Wei', XIE Yitao', CHEN Qiang', CAI Zhangyin’, HUANG Yongchun""

(1.Fisheries College, Jimei Univercity, Xiamen 361021, China;
2.Longhai Shunyuan Aquatic Technology Co., Ltd., Longhai 363100, China)

Abstract: The purpose of this study was to explore the composition of muscle nutrients in different culture models of P.
monodon, and to provide a theoretical basis for subsequent industrial finishing and select the appropriate model of P.
monodon according to the needs. Farming in low-salt soil ponds (salinity: 8.3 %o, referred to as low-salt soil pond group),
low-salt intensive pond culture (salinity: 7.8 %o, referred to as low-salt intensive pond group) and high-salt intensive pond
(salinity: 23.4%o, referred to as high-salt group) ,the P. monodon under three culture modes were tested, and the nutritional
differences of the muscles of P. monodon under different cultivation modes were analyzed and compared through the
analysis and comparison of muscle nutrients. The results showed that in terms of conventional nutrients, the muscle water
content of P. monodon in the high-salt group was significantly lower than that of the low-salt intensive pond group and the
low-salt soil pond group (P<0.05), the crude protein content of the low-salt intensive pond group was significantly lower
than that of the high-salt group and the low-salt soil pond group (P<0.05), the high-salt group had the highest crude fat, ash
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content, significantly different from the other two groups (P<0.05). In terms of amino acid composition, the muscles of P.

monodon raised in the three breeding modes all contain 17 amino acids. The high-salt group of P. monodon muscle had the

highest content of essential amino acids, delicioustsweet amino acid content, and total amino acids. In terms of the

evaluation of essential amino acids, the total essential amino acids (2336.27 mg/g N) and essential amino acid index (76.15)

of the muscle of P. monodon in the high-salt group were the highest, followed by the low-salt intensive pond group, and the

low-salt soil pond group were the lowest. In terms of fatty acid composition, a total of 17 fatty acids were detected. Under

the three culture modes, the content of C16:0 (palmitic acid) in the muscle of P. monodon was the highest, and the content

of EPA+DHA was the highest in the high-salt group. The results showed that the muscle nutrients of P. monodon under the

high-salt intensive pond culture model are complete, with high edible value.

Key words: Penaeus monodon; culture model; nutrient composition; amino acid; fatty acid
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Table 1 Different culture modes information

KR W BOREE A AR PR

- i
FRIH g (m) (7)) (FR/R) M (mm) (g)

RER LRI 83% 1.5 3 1~2 30 166.74£9.13 30.99+5.35
RER TR 7.8% 3 1 15~20 30 171.44+8.72 37.18+6.21

==

FEREAIMIRAL 23.4% 3 1 20~25 30 169.44+7.41 34.16+3.62

SMF2002 &XAHL  #ivTIRARLE]; FD-1A-50
FARURTENL LTI BN F]; DHG-9070A H,
PUEIR BT EAE LIRS 220 7] HH-2A fHEK
iR IEMEEES S A Kjeltec-8400 4= H shPLEG
R FFE FOSS 22 F]; L-8800 Z LR H 253t
1. GC-2010 SAHEHEA  H AL HLSF]; B180 5
Jebn FEE I F] RE-2000AEFS 28 21 F
R EL
1.2 XFEE
1.2.1 FESHARIR OBAFRIE 95 d BOTEAAG: IR 25 3k ik
R, 2552, BUEFRHLATE IR ), 37 F—20 °C vkFa+
PRAFE
1.2.2 FEbRME  SRAHE G2 4 E AR e e
WU ESFERGT . KIS IE GB 5009.3-20161,
SR 105 °C a0 F A T ;s Ko
BZHE GB 5009.4-2016), SRS bk, 550 °C
KIke 8 h M ZE; &5 MBI & =2 GB 5009.5-2016M"7,
SR HBILEGE 08 s IR T & 2= I GB 5009.6-
2016, SRR LS, Jo/K ZBEHhHE 8 h llxE; &
KL & B2 08 GB 5009.124-20161'2, fi F 4 KL e 4y
FASCI 2 5 PR AR & -2 18 GB 5009.168-2016"%, fii
JFHAAH TSSO E
1.2.3 EFRIPN TR ARIERCE ERAL LR T
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e RSB EE R 3 IR, BE LOSP A EER
HERZEIEFIR . ] SPSS 20.0 Geil 4k i, B 1oR
N2 )7 2253871 (One-Way ANOVA), I T i E P22
5 HURE, WEEEZE SRR P<0.05.
2 HBREHH
21 EFHOKEHSE

FHEe 2 AT, 3 ZH MR ILPAHLIE T & F 25 5
# (P<0.05); (R S AL ZHAMRER 1B ZH Ay /K o35 1
JE i3 22 5 (P>0.05), ¥4 535 5 T #h 40 (P<0.05);
fe R H AIER - 2H AR 1 S = T i 2 (P>
0.05), P25 TR S 2120 (P<0.05) 5 {IER 4-3th
ZHAMIRER S 2 B K 3 10 i 35 25 57 (P>0.05),
Y i AT 341 (P<0.05) o PUFP & BLE TR
{SCHLIBIDT & 5 7E 3 ZH 425 55 35 (P<0.05), "I REZ
H AN RIFRFAFE AT BB EE BEAG R T2 X T MR Y 5
FRIGT MR AFAT AN TR

K2 AIFFRIEAT G IR LA AL
AT QR %)
Table 2  Analysis of conventional nutritional composition of

muscle of P. monodon in different culture modes (wet weight %)

WiH ik £ g fRER m b 2H ihe

Kay 76.35+0.36° 76.60+0.30° 75.62+0.14°
RN 21.3840.12° 20.34+0.25° 21.51+0.35
HRR T 0.30+0.04° 0.17+0.01¢ 0.36+0.01°

W5y 1.71£0.05" 1.64+0.02° 2.01+0.04*

TE: AT F-RAR R 22 5 1 2 (P<0.05), 3 [,

2.2 SFEBRAKEFITFN

221 FIEMRLA R 3 "I, 3 R 4 RIEF
PRI ZR IS B 17 P e iR (sl /K f A )
), A% 7 Pl EALEE (EAA: Thr, Val, Met, Phe,
Ile. Leu. Lys) . 2 FPEEBREAILAR (Asp . Glu) A1 2 Fhifit
BREALER (Gly . Ala), %45 R 4 MR LA & 3L
FRAETE 4, BorEa . Horb, B2 & s, H
WRRIAER, SR ENER . £ 7 Fhis
T BILFR, FERH SRR P EERR . S E R .
RN SR & 5 i 3 TR b 41 (P<0.05), RN
L (P<0.05), IR b 20 2400 & i i = v TG
EhE A gH A R 2H (P<0.05) . 3 ZHAE S P e JLiR
o i R B R R R S B TR g A B 2
(P<0.05), FEEh gl FMECER 1l 1A F5 B EIR .
FE RIS AL (P<0.05) . @ Eh4H A RIMRILA
AT IER B i . SRR IR SR 5 e . 2R
R

222 SEKEMEIFFVM ANk 4. 2 5 R, 3 PR
T & WIHRRRE 75 2 5 R B 255 T FAO/WHO
FE, AR XY R R T Y 2 SR =, kel 4
R AR AL P A 5 S 25 1R B 5 (2336.27 mg/g N) FIARR
RIRFEEL(76.15) i, X 5 —E IR & 5 X

# 3 ARSI G RIEFLA 2 MR BT (2/100 )
Table 3  Analysis of amino acid composition of muscle of
P. monodon in different culture modes (g/100 g)

SRR (155 L [ = VA4 N 1B 02
RIT44 M (Asp)? 8.46+0.05°  8.36+0.07°  8.52+0.02°
IR (Thr) 3.3540.01°  3.2940.02°  3.33+0.02°
22 R (Ser) 3.36£0.02°  3.25+0.03°  3.25+0.02°
AR (Glw)® 14.89+0.08"  14.24+0.10°  14.26+0.04°
HaEm(Gly)* 6.80£0.02°  6.38+0.03°  9.84+0.16
WA (Ala)* 5.28+0.03°  5.58+0.05"  4.86+0.02°
P& w2 (Cys) 0.78+0.06°  0.82+0.02°  0.77+0.06"
MR (Val) * 3.66+0.02°  3.61+0.03°  3.59+0.01°
EAER (Met) * 1.9740.00°  2.05£0.02°  2.16+0.03"
SereaE R (1le) 3.35+0.04°  3.36£0.03"  3.41+0.01°
SR (Leu) 6.29+0.05°  6.20+0.05°  6.34+0.01°
ik 2R (Tyr) 2.91+0.02°  2.88+0.02°  2.98+0.02°
AR (Phe) ™ 3.33+0.04  3.29+0.02°  3.42+0.01°
iR (Lys) 6.89+0.07°  6.81+0.06°  6.98+0.01°
2H %2 (His ) 1.61£0.01°  1.59+0.01*  1.55+0.01"
K% (Arg) 8.06+0.02"  7.54+0.07°  8.89+0.05"
Jifi % (Pro) 5.08+0.08°  5.35+0.03*  4.83+0.06°
DRI URYEAA  28.85+0.22°  28.59+0.22°  29.17+0.05°
FIR B mYTAA 86.08+0.43"  84.59+0.64° 88.91+0.33"
BER+EHIR E IR S Y DAA  35.43+0.16°  34.56+0.24°  37.48+0.22°

TE: "R AL R SRR SEIR IR, ¥ Fn TR & BLR; YEAA
ﬁgﬁﬁ%@zéé Y DAAJEBR+ IR B AR B s Y TAA N R LR
o H o
K4 AFFRFHBECE S RIEFILP T IR &
A9 H % (mg/g N)
Table 4 Comparison of essential amino acid in muscle of
P. monodon in different culture modes (mg/g N)

{550 S (5= R FAO/WHO &X9iEH

W BRI

gl el T R EIE

N 231.61 23656 235.89 250 292
WAL 253.04 259.57 254.31 310 411
St E R 231.61 24159 241.56 250 331
SRR 43486 44580 449.12 440 534
AR 47635 489.66 494.46 340 441
ERIRMER 19012 20636  207.56 220 386
KNERRABEEM 43141 443.64 45337 380 565
JE8 s 224899 2323.17 233627 2190 2960

AR ST 2 R AAS FTA, 3 414 MR
LRI S — BRI 2 i 1A Sy i 20, 65— BRI
BRI R AR+ AR YR CS mI A1, 3 ZH4NIHRAL
PRI 26— B il 1k 2 S e 1) ok i 2+ D 2R, 25— Bl
PR IR Y Iy 4 2 R, EWIAE SR A e R rh i B i
A BT A D AT A A MR A R B 3R TR
2.3 PERRERLERK

e 6 FT I, DL LU R E&F 17 FIBIHIR,
FHorpr 7 B RIS 7R (SFA) , 4 Fh S i FI RS 17 iR
(MUFA) Fll 6 FhZ R Fg AR (PUFA) . £HlN 4
FITR LA B4 ARSI B2 A C16:0 RhaNR) v 32, 4351
AR R S B Y 20.87%. 21.30%. 19.64%, LIKER
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WAV (CS) By R

Table 5 Comparison of essential amino acid scores (AAS) and

essential chemical scores (CS) for the muscles of P. monodon in

different culture modes

i 43t 21 B At b
VRN gUI R AU (¥ EUER AL
NN S N N
IR 093  0.79 095 081 0.94 0.81
HER 082" 0.62" 084 0.63" 0.82" 0.62"
SR 093  0.70 097 073 097 0.73
A 099  0.81 101 083 1.02  0.84
iR 140 108 144 111 145 112
EARMER 086" 0497 094" 053 0.94"  0.54°
FNERHEAR 114 076 117 079 1.19  0.80
WFRASMRIEE 7324 75.92 76.15

TE: PR — IR IR R R R
%6 AFFRIARIT G RIER LS TR AT (%)

Table 6  Analysis of fatty acid composition in muscle of
P. monodon in different culture modes (%)

EIgiES L35 0 w12 N A0 70 =18 VA 14 I = 0 2c
C14:0 0.30£0.01°  0.24+0.01"  0.35+0.00°
C15:0 0.35£0.01°  0.32+£0.01°  0.22+0.00
C16:0 20.87+0.03°  21.30£0.16°  19.64+0.04°
Cl6:1n7¢ 1.01£0.04°  0.5940.06°  0.97+0.00°
C17:0 1.250.02°  1.26+0.01°  0.80+0.00
C18:0 11.14+0.01°  11.21+0.16"  10.53+0.00
C18:1n9¢ 14.50+0.01°  13.42+£0.04°  12.37+0.01°
C18:2n6¢ 19.57+0.01°  20.42+0.02°  18.03+0.04°
C18:3n3c 0.85£0.02°  0.89+0.01°  0.66+0.01
C20:0 0.20+£0.00°  0.19£0.00°  0.20+0.00°
C20:1n9¢ 0.44+£0.00°  0.48+0.01"  0.59+0.02°
C20:2n6¢ 0.9740.01"  1.12+£0.02°  1.10+0.00°
C20:4n6¢c 3.98+0.04°  3.76+0.05"  3.57+0.00°
C22:0 0.33+£0.02°  0.20+£0.02°  0.24+0.00
C20:5n3c 9.0240.01°  9.85+0.08"  13.41+0.01°
C24:1n9¢ 0.24+0.00°  0.12+0.00>  0.24:0.00°
C22:6n3c 12.45+0.00°  12.59+0.01°  13.76+0.03"
HoAth 2.5140.08°  2.05£0.06°  3.32+0.03°
SRFIARHERY SFA 34.45£0.06°  34.72£0.01°  31.98+0.04°
BRI AIEIERYMUFA  16.1940.05°  14.60+0.09°  14.17+0.02¢
REARHFNEERY PUFA  46.85+0.01°  48.63+0.04"  50.53+0.03°
EPA+DHA 21.48+0.01°  22.44+0.07°  27.16+0.04°

i YSFA R FIRE BifR ) 435 C14:0, C15:0, C16:0, C17:0. C18:0.
C20:0. C22:0; YMUFA CEL B AL FIE IR ) 25 C16:1n7c. C18:1n9¢.
C20:1n9c. C24:1n9¢; YPUFA (R Z R AR 2 ) 15 C18:2n6¢.
C18:3n3c, C20:2n6¢., C20:4n6¢, C20:5n3c, C22:6n3c,

S M B o BN IR AR LA C18:1n9¢ (THITR)
A, Sy S ER S 14.50% . 13.42%. 12.37%,
VIARRER H el Feimr . 2 AN IR 22 C18:
2n6c TR, 35l BRI Sy 19.57%. 20.42%
18.03%, LIEEE = et ;s HaCh C22:6n3¢c(DHA),
S350 S BT IR & Y 12.45%. 12.59%. 13.76%, LA
FEh IS . SRR ULRNEIR P EPA+DHA 197
SRR ARSI 5 Z AR AR I e AR 1A,

DA e B o

3 Wig

SR N BB IR S AR TR RS L Bk IR R
AR BT BOEEUIAR OGN . I FEE ) 3 B o VR Y
MBI A S e B2 DAAE D FRAE I ER B . MRS
A, HEH K 535 43R BEARAS, WBoK 53, 55k SR 4545
B, IR NSRS . X AT EHAERE I,
IX B FEY) oT B LANESE | IR IDT AR 1 B I R
A, NITSENR /K A= SR N A FIE TR BT AL RNl
ASHFFEH, i ERLH K 35 i e TR A it 2H ARG
FhE i, X 5 A NIURRE B A O, fEFR R
Fsf, <5 M ACR 8 7 92 328 s 75 B WSOK 53 DASE W BRI, 33X
— LRI FE MY BE T 23 52 M BKHLAR 5 AL 71 5542 ot
HUAR 2R, BT LA s Sh R D AL & ey o iX—
ARk a5 BB I BF (Exopalaemon carinicauda )V,
JLANEEXT B (Litopenaeus vannamei) ™ Fl H A fiyi £
(Lateolabrax japonicus )" [AFFE LS FARLL

FAFERAEVE T A P LRE 7 TR G T oy T AE
JH, ENTA SR TG s F BTt #1250k}, i
HIE RN RS U L T AL A S AR
JHRO, Horh, Wy G R e N AR R T AT A1y
FAHEIR, AR 1 BT P R E IR LR S 5 e T
R R SERERE, SRR PR Y EBORIRUR . 2 Ak
iR O B T R, A IS T, LY 09 IR R
P R RISEECR FR5E A A WL 2 R iR 5
SINTINEE IR, ISR e = b A i s, X —4h
5 LT i o g R — 34, W gE R IALA
U S 2 RE R 2 B A TR M R i AR Ak, B F
S, IR 1838 LU AR A R & &
TE R Eh 2 ey, B BERE FRIHER BE AR &, —E R
AT RASR s S WIER A 5 IR SRR Y & it
TEEERZH e, PRIHCTE 2 IR ER B T LLGE 4 M)
R O SRR .

WG A IEIRTE B (EAAD) S YA W) 8 FR M
M B R Z —, B EAAIL R E B IR EY,
4= MIEF i) EAAL N 73.24~76.15, % T 3¢ FG 5 5L 0
(77.23~78.19), & F H A8 111 (65.95) P4 | BE5 X
B (63.21) P F LGN IEEXTHF (56.01~60.25) P71, #6141
PRAE AR IR B N IR 07 T AR B2, PoRfE AR
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