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Tab.1 Content of common nutrient components in formulated feed ( air-dry basis) %

ik Koy HEH HLIE T MK 5

Formulated feed Moisture Crude protein Crude fat Crude ash
18 171 it 517k} Formulated feed for Anguilla japonica 5.28 50.97 5.00 12.27
JLAREE X ERL A7)l Formulated feed for Litopenaeus vannamei 8.78 43.13 4.55 10.18
*2 BEAMPEERENSSE(TREEM)
Tab.2 Composition and content of amino acids in formulated feed ( dry mass basis) %
LRI X UF C A fD A 15 £ 515 DR

A HMR Amino acid

Formulated feed

for Anguilla japonica

Formulated feed for

Litopenaeus vannamei

KITAER Asp® 4.16 4.48
H R Thr* 1.71 2.00
225k Ser 1.83 1.96
BEM Clu® 6.89 6.51
HaEm Cly® 2.37 2.93
N2 R Ala© 2.36 2.85
JBEZER Cys 0.49 0.51
5% Val * 2.20 2.36
AR Met ™ 0.79 1.13
SR e * 1.82 0.04
5 Leu ™ 3.48 3.70
Ji% B2 Tyr 1.38 1.50
HEP 52 Phe * 1.94 1.98
AR Lys ” 2.89 3.60
HA R His ™ 1.16 1.47
KR Arg ™ 2.61 2.97
%12 Pro 2.01 1.93
5818 Trp * 0.53 0.46
RAIEMR B STAA 40.62 42.38
WA IR B SEAA 19.13 19.71
AR T 2 HE R B & SNEAA 21.49 22.67
fitf R FE R i i SDAA 15.78 16.77
Wi B IETR S/ AR i SEAA/STAA 47.10 46.51
W SRR Bt/ AR T A LR B i SEAA/SNEAA 89.02 86.94
fitf R S B R G i/ S L R B it SDAA/STAA 38.85 39.57

T O BEREIRR ; « . it AR

Notes; &. Delicious amino acid (DAA) ; # . Essential amino acid (EAA).
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Tab.3 Composition and content of fatty acid

in formulated feed %o
NGl FLYRBERT R BE A T @E@E’Bél’fﬂ*ﬁrl
Fatty acid Eormulated feed for- Fonnul}ated. feed' for
Litopenaeus vannamet Anguilla japonica

C12:0 0.09 0

Cl4:0 4.17 3.75
C15:0 0.57 0.34
C16:0 20.71 16.43
C17:0 0.56 0.36
C18:0 4.80 4.70
C20:0 0.54 0.50
€22:0 0.25 0.25
C23:0 0.92 0.59
C24:0 0.18 0.16
Cl6: 1 4.71 3.75
Cl17:1 0.23 0.12
C18: 1n9t 0.18 0.05
C18: 1n9¢ 19.35 26.07
C20: 1n9 0.24 0.23
C22:1n9 0.15 0.16
C24:1n9 0.32 0.34
C18:2nb¢ 22.10 21.85
C20:2 1.22 1.18
C22:2 0.33 0.41
C18:3n6 0.16 0.17
C18:3n3 2.74 3.57
C20:3n6 0.82 0.83
C20:3n3 0.17 0.18
C20:5n3 (EPA) 6.15 6.03
(C22:5n3(DPA) 0.86 1.06
(C22:6n3(DHA) 7.45 6.90
3SFA 32.70 27.08
SMUFA 25.18 30.72
SPUFA 41.84 42.01
EPA + DHA 13.60 12.93
SSFA/3SUFA 0.49 0.37

TE:SFA. {FIBRITER ; MUFA. HUREAIARINTIR; PUFA. Z A1
FINRWITR ; EPA. —+BRIUMER; DPA. —+ “BR LML ; DHA.
T TRRONIRER s UFAL R AR o

Notes: SFA. Saturated fatty acids; MUFA. Monounsaturated fatty
acids; PUFA. Polyunsaturated fatty acids; EPA. Eicosapentaenoic
acid; DPA. Docosa-pentaenoic acid; DHA. Docosahexaenoic acid;
UFA. Unsaturated fatty acids.

JLAA T B B 80 AR D7 fil 28 0 3 ST AR IR 57
W, LA xR IR % % 18 J7 2/ hm’;
W0 2R 77 M g AR B AR 276 W T O 6 B R A
(91 S R IR R B R 160 o/ JB By 1.2
TR/ h’ 5 25 0 SRR T AR 29 o5 1 3 1 20% £2
A R . BRI RN F AR 1K
163 £ A DR TIE 2 AR, BRDAR R ML E R ARA)  E
TR ANAS T RRZLIR 2 £t L3 1 ~ 3, (M 38 3 4]
B EFRAE AR oK 3 UK, R 60%

1.2 RIGEUE

E SR 0 ST A TR 3% 1t 3 b 45 BE HIL A 5
50 SKHR, 28 4, B SR SCT MR B R KR
(11.42 +0.08) em, i Ry (17.71 £3.45) g,
n=>50; 7 (R I BT, UF B B3R K
(12.46 +0.41) cm, R M (21.75 £2.42) g,
n =50, PR B ok 09 UR & BEALT-34
GYIEL3 AREAS T HUNLIA, 76 7K A5 4 A
B 6 MFEA JRUEAE - 80 C KA BV R IRAE . Ko
M2 B R TR EEE, PR TR TR A
ORI 2 0y, — U F T LE SR A AT, 5 —
3 T S LR AR 17 IR (A AG
1.3 RUEFRRSWFE

K3 A DU A B 105 °C B35 (GB/T
5009.3—2003 ) ; #H I 73 & & 1 K5 I 42 B 550 °C
JBe: (GB/T 5009. 4—2003 ) 5 L % 5 (146
D2 BREIL IR E A% (GB/T 6432—1994 ) 5 HLAG iy
B ARSI e P S0 - FH B s R A SR it Sl 4 R
GB/T 18246—2000 H [t /K i , (o 2R & 5%
IS 1R RSB 8 3 3 A6 U 5 i Ak LA it Sl 42 iR
GB/T 18246—2000 (14 b FR 7K A1 , 6 I ok €2, 2
FRAIT) 17 Foh e SR & (8 H 57 L-8900 7 4 3k
iz 4= A 3B (B A B S o B R 28w ) 5 i
JI5 Wi 12 25 & 4 B GB 5009. 168—2016 ¥ {# Fi
Agilent 6890 RIS AH 4,35 X ( 36 [H ZHEAE B A
H) W RUH — 1%
1.4 FNEFBRITTE

HRAFAR A 4120/ T4 2035 i A MR b 75
BRI R L R 430 3 A R, R AAS,
CS EAAT Z5 48 A5 o VAN P FpASE 20 19 % 2R LA
BIRERYT o AR,

a

A =5 % 100 (1)
(FAO/WHO)
Ce=-1 %100 (2)
AEgg
"100A 100B _ 100C 100H
E,. = X X X oee X (3)
a «/AE B, = C, H,

TN o R bty v RS Fof G R ot i 0 %, me/g
N; A(F\O/\XHO) %%/j? FAO/WHO *ﬁitqj Iﬁjﬁﬁ%@ﬁ
Bt 8, mg/ g Ny Ap, Frms & E TP R R
SLRR IR 7340, me/g N3 n O FUBCH) A0 5 S AL 1R
B AB.C.-- (H RN R AN AR LA H i b
IR Y40, mg/g Ny Ag By (Cy oo (Hy N
X HHE F T R R IR T 0 B, me/g N
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FAE RSB R B8 5 07 B 15 d SRR LU A
AR
Ao
F: (Val + Leu +Ile) (4)
A(Phe+Tw)
itEPZA(VaHLeuJ,ne)j%]éﬁ)ﬁﬁ@& m% \E‘Rﬁ@ﬁg
HZ A, mg /g; A(Pl)e+T)r)jgzl§W/§( PR T 2 R 5 i

Z i, mg /g,
1.5 HiEEMET

RIS REAS ¢ K5 PR A X =[] 17 22
5t , S5 R ] Levene’ s test #4775 22 55 MRk 3 s U5 22
A 55 BF, i 2-Independent-Samples A7 [ Mean-
Whitney U fERIBE ] i — 20 1 Fo A, a4
SEYME + brfEZE (Mean = SD) FR, P <0.05 Fos

LR,
2 RS0

2.1 EMERHES

PIRRFRFE AR T, FLAN XS SR LD R 7K 90
SEMRIFH L (77.17 £0.18) % | T IR
[(74.96 £1.68)% ], HM#ZERABHE(P >
0.05) 5 #L G W5 37 44 iR F7 45 X [ (0. 80 =+
0.03)% JMEFrAFERA[(1.02+£0.09)% ], H
PIFAFAE L PR 22 5 (P <0.05) s HLEE F ATHLK
O3 SRR 8 T AL AR IR SR (P > 0.05) o
W4,

x4 WHFERXTLAESTIAREREFRRIX L ( SERELL)

Tab.4 Comparison of common nutrient components in muscle of L. vannamei

in two culture modes ( fresh mass basis) n=3,%
FrIERL 7Ky HEH HHAE Wi bW
Culture model Moisture Crude protein Crude fat Crude ash
SEARIRFRAES Multistory culture model 77.17 0. 18* 21.38 £0.17° 0.80 +0.03* 1.39 £0.01"
BAFEAE . Monoculture model 74.96 +1.68" 22.40 £1.65* 1.02 +0.09" 1.40 +£0. 14*

T FSVERE EASPRIE A R /NG PR PRI A B 5 22 57 (P <0.05) o

Notes: Different lowercase letters in the superscript of the same column data indicated that there was significant difference between groups (P <

0.05).

2.2 SEBAM

128 5 A] DL, ot R 2 & AR TR 57
B, FLAA T T R L PR T A 4 A s T 18 Fi
WOLH AR, B AR & o, b, 10
FifEpiRE R 22 AN B3, A 5 B e PR X ) 22
SRE A 3 R le aE R =R RO =R
FEPIRSEE IR 25 S S 2, L2002 57 PR TR SR A5 =
WA TR (P <0.01) , A, PP 57 FH AR
N S XTER LA T#E ot TAA [EAA (NEAA |
EAA/TAA EAA/NEAA 40 2% H A B (P >
0.05), DAA Fl DAA/TAA ZH[i] % F B 2 (P <
0.05) ,HEAA #H i) 22 il . % (P <0.01) , HY
Je RIS TR

o5 R 25 AR R < PR ORI S AR TR 37
B LA T R LR T FE v TAA 3 82% , 57
IR Fe A T 2 23k 86. 08% 5 v M4 73 4 = Al

http://www. shhydxxb.com

HLgE A 20 EAA/TAA (1) {H 43 51 h 36. 24% A
36.38% ,{H EAA/NEAA {843 514 70. 61% Fi
70. 05% , i & F FAO/WHO #4 3% H %f EAA/
NEAA (2R (60% L ) .
2.3 EFmBEEN

5 1 EAA *E}E%ﬂ?ﬂ?%fﬁ'ﬁ FAO/WHO
il 2 AR DGR 64T EL A, 430 31030 B SR ST
IR IR LT ML XT UF JJLPY 9 AAS . CS EAAI
FF AR, AR L3R 6. AAS S3EHERW], STAKTR SRR
ORI FRASE 2 ) 55— B o 1k 22 R 43 301 o 4 24
FiR e R 25— BRI L R 4 1 A o R
SR 5 AR CS Arift, 0 2R 2 57 R IR 7R K
FEAFEREC A 25 — PR M 2 AL R L (AR + it
SR ) 25 BRI R 2 R 5 3 AR TR R B R R
Ff s EAAL 4351k 72. 65 i1 72. 46, F {t43 3
J2.13 F12.14,
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Tab.5 Comparison of amino acid composition and content in muscle of L. vannamei

in two culture modes ( dry mass basis) n=3,%
SR SEARIR TR IR
Amino acids Multistory culture model Monoculture model
{458 % Trp * 0.82 +£0.03% 0.70 £0.03"
RITL&E R Asp® 8.43 +0.17° 8.10 £0.16°
Gk Thr* 3.22 +0.07° 3.07 £0.03"
2254 1R Ser 3.18 £0.04° 3.02 £0.08"
B Glu® 13.23 +0.19* 12.67 +0.43*
H %M Cly© 7.03 £0.194 5.57 +0.16°
AR Ala® 4.81 +0.11* 5.10 £0.01"
JHEER Cys 1.12 £0.03% 1.10 £0.18°
iR Val * 3.76 £0.10* 3.68 £0.01°
E 5 Met * 2.39£0.07" 2.25+0.04"
SELE R e * 3.58 +0.10° 3.45+0.02°
Z5R Leu * 6.77 £0.21% 6.49 +0.04°
Tk R Tyr 3.08 £0.05° 2.98 +0.01°
FHE R Phe * 3.53+0.10* 3.39 £0.02°
H 2R Lys ™ 7.13 £0.20° 7.07 £0.16*
ZHA TR His* 1.77 +0.05° 1.74 £0.03*
WA Arg™ " 8.94 +0.26% 7.91+0.11"
Jii &R Pro 3.28 +0.13" 4.45 +0.44"
HILER MR TAA 86.08 +1.99¢ 82.76 +0.99°
DT HETR EAA 31.19 0. 86" 30.11 +0.20°
T E HER HEAA 10.71 +0.30* 9.65 +0.10°
i 2 LR NEAA 44.17 +0.87° 43.00 =1.01°
fiif W 2 JE R DAA 33.51 £0. 66* 31.44 +£0.55"
W E IR F IR B EAA/TAA 36.24 0. 20* 36.38 +0.40°
W AR/ AR T A LR EAA/NEAA 70.61 0. 82" 70.05 £1.61°

R A IE IR IR S B DAA/TAA 38.93 +0.26° 37.99 +0.39"
TE: OBIRGIERR ; « Wb BHEFL; + » NIRRT EHERR; FATREE AR A /NG PR R R 41 0 A7 7E B F 122 5 (P <0.05) , B4
AR KRS Tk RN 2L AR B B M 22 57 (P <0.01)
Notes: < Delicious amino acid ( DAA); = Essential amino acid ( EAA); # = Half-essential amino acid of human ( HEAA) ; Different
lowercase letters in the superscript of the same line data indicated that there was significant difference between groups (P < 0.05), and different

uppercase letters indicated that there was extremely significant difference between groups (P < 0.01).

F6 FFFREE T FLYRRTERAL P & 75 f Bt L

Tab.6 Comparison of nutritional quality in muscle of L. vannamei in two culture modes

I TTE—— - I o N VN
o 2%5; Amino acl? FAO/WHO SN E Multiﬁs{gfijiirtmdel Mon:fjl*rjiirtnodf*l
IR ﬁuhif:ory B FRifEA AR oty e - — -
EAA culture Monoculture FAO/WHO Whole egg SR fp2z LR 12
model/ model/ standard/ standard/ PS> P4y 4y AN
(mg/g) (mg/g) (mg/g) (mg/g) AAS s AAS (o
Tle 238.93 241.15 250 331 0.96 0.72 0.96 0.73
Leu 452.05 453.88 440 534 1.03 0.85 1.03 0.85
Lys 475.64 494.27 340 441 1.40 1.08 1.45 1.12
Thr 214.68 214.84 250 292 0.86" 0.74 0.86 0.74
Val 250.94 257.24 310 411 0.81% 0.61 0.83"° 0.63
Trp 54.73 49.18 60 99 0.91 0.55% 0.82%4 0.504
Met + Cys 234.48 234.67 220 386 1.07 0.61* 1.07 0.61"
Phe + Tyr 441.15 445.03 380 565 1.16 0.78 1.17 0.79
EAAI 72.65 72.46
F 2.13 2.14

T — PRI R A7 F0R 5 “IRGIPE AR =7 2R,

Notes: “ A" is the first limited amino acid;“ * ” is the second limited amino acid.

http://www. shhydxxb.com
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2.4 PERABRAMFIESE

SEATR IR ARG BT PLAN 5 X SR AL A A
AR I 2 1L MR VR (SFA) 7 b M1 AN 1 s
2 (MUFA)4 Fift {H 57 AR TR I 68 30AY i AN 10 i
Vit (PUFA) A 10 Fif, 1 B IR B 20 9 Fif (L
Hr €20:3n3 KAL) , LK T,

F7 FMFREEN T AR IRAS A B8
HRFIEERTLL
Tab.7 Comparison of fatty acid composition and
content in muscle of L. vannamei

in two culture modes n=3,%
" DAL
HEHBE& N/[lﬁ{tsl{:ti?j Moriﬁture
Fatty acids

! culture model model
Cl4:0 1.06 £0.20° 0.92 £0.23*°
C15:0 1.23 £0.67° 0.47 £0.02*
C16:0 19.77 £1.35*  21.16 £0.78°
C17:0 1.32 £0.73* 1.61 £0. 84"
C18:0 6.72 £1.06* 7.47 £1.31°*
C20:0 2.29 £3.20" 0.41 £0.07*
C22:0 0.29 £0.25* 0.37 £0.07*
Cl6:1 2.44 £0.32* 2.29 £0.46*
Cl7:1 0.37 £0.09* 0.09 +0.15"
C18:1n9c¢ 21.12 £3.49%  21.40 £3.05*
C20: In9 0.77 £0.35*° 0.56 £0.08*
C20:2 0.55+0.51° 0.97 +£0.28*°
C18:2n6¢ 24.47 £5.71*  25.14 +4.54*
C18:3n3 3.38 £0. 64" 3.33 £0.70*
C18:3n6 0.59 +0.32¢ 0.31 £0.06"

C20:3n3 0.14 £0.25 A
C20:3n6 0.47 +0.68° 0.33 £0.05*°
C20:4n6 2.27 £0.95* 2.06 £0.92*
C20:5n3 (EPA) 5.04 £2.35*% 5.89 £2.69°
C22:5n3 1.90 £2.73* 0.32 £0.09*
C22:6n3 (DHA) 3.80 £1.80" 4.93 £2.34*
SSFA 32.70 £3.39%  32.40 £1.65*
SMUFA 24.70 £3.54*  24.33 £3.29°
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Analysis and evaluation of muscle nutrient components of Litopenaeus
vannamei in multistory culture mode and monoculture mode

HUANG Wei, YANG Ming, LU Genhai, YUAN Xincheng, CAO Xiangde, SHI Yonghai
(Shanghai Fisheries Technical Extension Station ,Shanghati Fisheries Research Institute ,Shanghat 200433, China)

Abstract; In order to study the differences of muscle nutritional components of Litopenaeus vannamer in
multistory culture mode Takifugu obscurus + L. vannamei + Ipomoea aquatica) and monoculture mode,
biochemical analysis method was used to analyze and compare the nutritional components of L. vannamet in
these two culture modes. The results showed that the moisture, crude protein, and crude ash contents of
shrimp muscle from multistory culture mode were 77. 17% , 21.38% and 1.39% , respectively, which did
not differ from monoculture model (74.96% , 22.40% and 1.40% , respectively) , but the content of crude
fat of the monoculture mode (1.02% ) was significantly higher than that of the multistory culture mode
(0.80% ). 18 kinds of amino acids have been detected in L. wvannamei muscle from two culture modes.
Among the detected amino acids, 3 kinds of amino acids ( tryptophan, glycine, and arginine) of the
multistory culture mode were observed to be significantly higher than those of the monoculture mode. In
addition, the significantly higher values of threonine, serine and methionine were found in multistory culture
mode when compared to the monoculture mode. However, contents of alanine and proline in L. vannamei
from multistory culture mode were significantly lower than those of the monoculture mode. The other 10 kinds
of amino acids between the monoculture model and the multistory culture model did not differ significantly.
The contents of total amino acids ( TAA), essential amino acids ( EAA) and non-essential amino acids
(NEAA) in L. vannamei muscle of the multistory culture model (86.08% , 31.19% and 44.17% ) were
slightly higher than those of the monoculture model (82.76% , 30. 11% and 43.00% ), but not differing
significantly between two culture modes. The content of delicious amino acids ( DAA) in L. vannamei muscle
of the multistory culture mode (33. 51% ) was significantly higher than that of the monoculture mode
(31.44% ). Similarly, the content of half-essential amino acid (HEAA) (10.71% ) of the multistory culture
model was significantly higher than that of the monoculture mode (9.65% ). No significant differences were
observed in the essential amino acid index (EAAI) and the ratio of branched chain amino acids to aromatic
amino acids ( F-value) between the monoculture mode (72.46, 2. 14) and the multistory culture mode
(72.65, 2.13). The proportion of saturated fatty acids (2SFA), monounsaturated fatty acids (SMUFA) in
L. vannamei muscle of the multistory culture mode (32.70% , 24.70% ) were found to be higher than those
of the monoculture mode (32.40% , 24.33% ), but no significant differences were noted. In contrast, the
multistory culture model reported lower values in the proportion of polyunsaturated fatty acids (3PUFA) and
EPA + DHA (42.61% , 8.84% ) when compared to the monoculture mode (43.27% , 10.82% ), but no
statistically significant differences were observed. The results indicated that no significant differences in main
common nutrient components in L. vannamei muscle were found between the two modes, but positive effects
have been observed in growth performance in multistory culture mode as shrimp individuals can reach a bigger
commercial size and the meat is more delicious according to amino acid analysis. Moreover, the multistory
culture mode has the advantages of both ecological and economic benefits as it meets the reguirements of low-
carbon and green development, so it is worth promoting.

Key words: Litopenaeus vannamei; culture; muscle; nutritional component; amino acid; fatty acid
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