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Comparison of fatty acid quality in muscle of Cherax quadricarinatus
in three breeding modes

LUO Qin
(Institute of Agricultural Quality Standards and Testing Technology Research /Fujian Key Laboratory of Agro-products
Quality & Safety ,Fuzhou, Fujian 350003 ,China)

Abstract: [Objective) This study investigated differences of fatty acid composition in muscles of Ch-
erax quadricarinatus in three breeding modes and quality of fatty acid was comprehensively evaluated to
provide reference for screening C. quadricarinatus breeding modes. [ Method) National standard of GB
5009. 168 — 2016 was used to determine composition and contents of fatty acids in muscles of adult
C. quadricarinatus breeding in paddy field, pond and cement pond. Principal component analysis and eval-
uation of fatty acid data were carried out to screen best breeding mode. [Result] The muscles of C. quadri-
carinatus in 3 breeding modes all contained 18 kinds of fatty acids,and oleic acid had the highest content
followed by linoleic acid. Total amounts of saturated fatty acids and (n-3) polyunsaturated fatty acids of
C. quadricarinatus muscle in paddy field pond culture were the highest. Total amounts of unsaturated fat-

ty acids, polyunsaturated fatty acids and high unsaturated fatty acids were the highest in pond. Total

(WA HH]  2020-08-10

[T H ] A BHE T4 R 2 35 2RI 5370 (2019R1022-7) s A8 4l B4 B 095 B AT (STIT2017-1-12) 5 i 2 45 4 ol
B RHIR 55 A B H (KJFW19)

[(EHEEAD B A7), B AR IR, BIWEFE 51, 2GR ™ 5 T i 28 4 KR DAl Bk = g e SR A AT 5% o
E-mail:33044390@qq. com



593

TR 3 P IR AR T WO K e MR AL PR M TR o B L 23

amounts of monounsaturated fatty acids, (n-6) polyunsaturated fatty acids, (n-9) polyunsaturated fatty

acids and essential fatty acids were the highest in concrete pond. Principal component analysis showed that

load weights of nutmeg acid, peanut acid, palmitic acid, eicosadienoic acid and DHA were over 0. 950, and

they were main characteristic fatty acids of C. quadricarinatus with the greatest influence on fatty acid

quality of adult shrimp. The comprehensive evaluation function was constructed by expression function of

principal components and contribution rate. Comprehensive evaluation showed that fatty acid quality of the

three kinds of shrimp was in the order of paddy field culture mode (4. 116) >>concrete pond culture mode
(—1.851)>pond culture mode (—2. 265). [Conclusion] Paddy field culture mode was the best culture

mode with best fatty acid quality of C. quadricarinatus.

Key words: Cherax quadricarinatus ; breeding mode;fatty acid quality;aquaculture
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Table 1

Composition and content of fatty acids in muscle of Cherax quadricarinatus in three breeding modes

& hr Index

Wi Pond JK i Concrete pond Fi W Paddy field

W E R (Cia:0)/ % Nutmeg acid

+ HHRER (Ci5: 00/ % Fifteen carbonic acid
Bt R (Cis: 00/ % Palmitic acid

F-LBRR (Cir:0)/ % Seventeen carbonate acid
ASHR (Cis:0)/ % Stearic acid

AR (Coo: )/ % Peanut acid

IR (Coz: 00/ % Behenic acid

R B2 (Crs « 1n7e) /% Palmitic acid
FE#—MHER* (Cirerwe) /%

Heptadecanoenoic acid

AR (Crg: 1n9) /% Oleic acid

A4 — MR ¥ (Cao: 1090/ % Arachidonic acid
WA * # (Cig: 2050/ % Linoleic acid
A BR AR £ (Cao - 2060/ %6 Eicosadienoic acid
AEJBRBR * % (Cig: 3n3) /% Linolenic acid

AR EIRERS # (Cao:snse) /%0 Eicotrienoic acid
AEAETUIEER * 2% (Cap s 406) /% Arachidonic acid
ZBRAEMERS ¥ (Coos )/ % EPA

Z WSS F (Cazeons) /% DHA
HAh/ % Other

TR R T R B/ 0 2 SFA
AR B/ % X UFA
AR AR D R S/ % 2 MUFA

LA AN IIRR S/ % X PUFA

o AR AR U R i/ 0 X HUFA
DR R M/ Y D EFA

(n-9) ZZAM AR W R A/ % 2 (n-9) PUFA
(n-6) 2 Z A FIAR W FR B it/ %6 2 (n-6)PUFA
(n-3) REZ AWM FR E At/ % 2 (n-3) PUFA
2 (n-6)PUFA/ 2 (n-3) PUFA

> PUFA/2SFA

> UFA/>SFA

2 PUFA/>MUFA

0.48+0.04 b 0.537+0.04 ab 0.64+0.07 a
0.45+0.03 a 0.31+0.10 a 0.48+0.06 a
13.7240.07 ¢ 14.63+0.14 b 14.9740.19 a
0.77+0.01 b 0.58+0.04 ¢ 1.1340.10 a
8.07+0.05 ¢ 8.24+0.09 b 8.62+0.03 a
0.2740.01 a 0.30£0.01 a 0.43+0.15 a
0.44+0.13 a 0.27-40.11 ab 0.14+0.01 b
1.73+0.03 b 1.64-+0.05b 2.65+0.10 a
0.34+0.08 b 0.14+0.01 ¢ 0.7240.05 a
23.28+0.07 b 25.32+0.47 a 20.36+0.16 ¢
0.7240.07 a 0.7340.08 a 0.8940.10 a
16.194+0.11 b 19.1640.29 a 16.46+0.06 b
2.2240.10 a 2.0540.09 a 1.7540.09 b
1.89+0.05 ¢ 2.67+0.05 a 2.40+0.16 b
0.28+0.00 b 0.384+0.02 b 0.604+0.11 a
11.0640. 06 a 8.28+0.09 b 6.22+0.30 ¢
11.5840.03 b 8.18+0.40 ¢ 13.3240.22 a
3.09£0.06 b 2.844+0.01 ¢ 3.9040.03 a
3.4240.57 ab 2.60+0.36 b 4.31+0.12 a
24.20+0.21 ¢ 24.86+0.34 b 26.41+0.13 a
72.38+0.38 a 71.38+1.01 a 69.27+0.10 b
26.07+0.11b 27.83+0.37 a 24.6240.12 ¢
46.31+0.27 a 43.55+0.66 ¢ 44.66+0.04 b
26.01+0.04 a 19.6740.35 ¢ 24.05+0.22 b
29.1440.11 b 30.1140.24 a 25.0840.16 ¢
24,007+0.07 b 26.05+0.40 a 21.2540.07 ¢
29.47+0.19 a 29.49+0.28 a 24.44+0.29 b
16.8440.13 b 14.0640.42 ¢ 20.22+0.25 a
1.75+0.01 b 2.10£0.05 a 1.2140.03 ¢
1.9140.01 a 1.7540.01 b 1.6940.01 ¢
2.99+0.01 a 2.87+0.02 b 2.62+0.01 ¢
1.78+0.00 b 1.56+0.01 ¢ 1.8140.01 a

T, BRI AIAR TR s~ LT AR AR s . ZAMRIRII L s A\ AR AR . RIAT B 5 b R [ 7 B 3078 22 57 . 3% (P<0. 05),

Note: % . Monounsaturated fatty acid; * . Essential fatty acid; # . Polyunsaturated fat; /\. High unsaturated fatty acid. Different lowercase

letters represent significant difference (P<C0. 05).
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Y P R R A AR TR A R T R L T B =M R
DHA iX 5 F ig JIij 2 & & 18] (19 A ¢ R B AR F
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Table 2 Correlation analysis among fatty acids contents of adult Cherax quadricarinatus in three breeding modes

- e crm B P e B pam BES am
N W5 R e N DU 475 1 =R . . TIRR S 1R ;
. N R T TR . . . L Linolenic .. O Linoleic . . Oleic
Fatty acid Arachidonic Eicotrienoic . Eicosadienoic . Arachidonic .
DHA EPA . . acid . acid . acid
acid acid acid acid
Eu%n;%efﬁ'lcid 0. 869 0. 544 —0.948 1.000** 0. 446 —0.997** —0.154 0.963 —0.759
giﬁﬁc&arbonic acid 0. 800 0.986" * —0.086 0.392 —0. 644 —0.328 —0.968 0.629 —0. 899
ETi?ﬁc acid 0.534 0.086 —0.986* * 0. 885 0.814 —0.915 0.329 0.725 —0. 365
;_(‘:;Ef)t%cll%n carbonate acid 994 * * 0.933 —0.582 0. 806 —0. 165 —0.763 —0.704 0.937 —0.997**
T
g%fsff acid 0. 855 0.522 —0.957 1.000" * 0.470 —0.999 "~ —0.127 0. 956 —0.741
Ki% acid 0.925 0.647 —0.900 0.991"* 0. 328 —0.980" * —0.278 0.990** —0.836
i
Iug-legje%c acid —0.677 —0. 264 1.000* * —0.954 —0.697 0.973 —0.154 —0. 836 0.526
f;fiiﬁfimd 0.989"* 0. 809 —0.771 0.931 0.094 —0.904 —0.498 0.995** —0.942
gégtﬁ;ﬁ(%noic acid 0.993** 0.936 —0.575 0. 802 —0.172 —0.758 —0.710 0.935 —0.997**
zrfllfi acid —0.982** —0.959 0.514 —0.756 0. 244 0.709 0.760 —0.906 1. 000
fri;ﬁr%\: acid 0.970 0. 749 —0. 829 0.962 0.189 —0.941 —0.413 1. 000
;Jkili[glﬁeajc acid —0.623 —0.913 —0.168 —0. 148 0.816 0.079 1. 000
aj()‘ffi;rﬁfi%acid —0. 829 —0. 480 0.969 —0.998"* —0.511 1. 000
FVirJﬁlﬂfﬁlic acid —0. 056 —0.508 —0.707 0.451 1. 000
TR 0.866 0.540 —0. 950 1.000
Eicotrienoic acid
Tk AR B .
Arachidonic acid 0.667 0.250 1..000
THBIUERR EPA 0.888 1. 000
Iy i FAN 1L
DHA 1. 000
- LER CBR mmm wmm wem mwm JCR® e TERR gue
g i i Heptadecan o . s : Seventeen N Fifteen
. X Palmitic Behenic Peanut Stearic Palmitic . Nutmeg
Fatty acid oenoic . . . . carbonate . carbonic .
. acid acid acid acid . acid . acid
acid acid acid
ﬁu%mffﬁcid 0. 805 0.933 —0.953 0.992" 1.000* * 0. 810 0. 883 0. 397 1. 000
giﬁﬁfi’lrb()nic acid 0. 864 0. 700 —0.100 0.511 0.372 0. 860 —0.080 1. 000
Edlﬁ)%c acid 0.432 0.655 —0.984** 0.816 0. 895 0.439 1. 000
T/tﬁ})%& . 1.000" * 0.966 —0.593 0.878 0.793 1. 000
Seventeen carbonate acid
© s
B 12 0. 789 0.923 —0.961 0.988* * 1. 000

Stearic acid
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& 2(&) Continued table 2
- PER B pwnm wmm wem s o SN0 gpgm DIFER g
- ?t J' id p adeca Palmitic Behenic Peanut Stearic arbonate Palmitic arbonic Nutmeg
atty acic oenote acid acid acid acid carbonate acid carbome acid
acid acid acid

ﬁii% acid 0. 874 0.971 —0.906 1. 000

Ly R P N

Behenic acid 0. 587 0.780 1.000

Fri (EM . 0. 964 1. 000

Palmitic acid

bLm—fnm 1.000

Heptadecanoenoic acid

TE % % RN BRAR S ORI OC B X [ ] =0. 980~1. 000) 6

Note: * * mean strong correlation (|r|=0.980~1.000).
MFR 3 AT, 2 A 3R A I RRAE A B R F
1000, 03X 2 A EM - m Z BTk Rk 3T

100.000% , BaBHIX 2 N F WA B M 7 18 4
JIg B 2 2 B Y 4 A5 B, L DT AT DL S B R 4

F3 3MFAEEXTEMAKLIRRIFAN A REREBAOEERAFERTRRKE
Table 3 Eigenvalues and variance contribution rates of fatty acids in adult Cherax quadricarinatus in
three breeding modes
F R FEAE(E IR/ % RRTTH R/ %
Principal component Eigenvalue Contribution rate Cumulative contribution rate
P1 13. 211 73.397 73.397
P2 4.789 26.603 100. 000

M 4 N A LS R L AE AR R AR R
Bk M TR A DHA 2 5 iR 17 R (9 2 ALK 51k
0.968,0.992,0.994,0. 966 Fl1 0. 966, ¥ 0. 950,

BB 5 o i 15 1 o YR M 3% /K e B RS Y 3 AR AE
JI 3 TR o JFC X5 YU 3R 7K e B S0 B J R il JO 5 T
K.

R4 3 FFREKR T ERM Bk J 4R A AR AL A AR RE AR E AR 4 5E P A 4B R

Table 4 Principal component matrix of fatty acids in adult Cherax quadricarinatus in three breeding modes

Ji 19 12

I 107 12

Fatty acid Pl P2 Fatty acid Pl P
A H 5% R Nutmeg acid 0.968 —0.253 R Oleic acid —0. 899 —0.438
+ Tk fE Fifteen carbonic acid 0.616 0.788 4 — W WE Arachidonic acid 1. 000 0.016
R AR Palmitic acid 0.735 —0.678 WM 2 Linoleic acid —0.398 —0.917
+ L #%fZ Seventeen carbonate acid 0.932 0.363 w4 Eicosadienoic acid —0. 946 0.324
i g iR Stearic acid 0. 960 —0.279 W KR Linolenic acid 0.205 —0.979
WA R Peanut acid 0.992 —0.127 Rk =452 Eicotrienoic acid 0. 966 —0. 258
11 #71i2 Behenic acid —0. 845 0.535 6 MU BZ Arachidonic acid —0.837 0.547
FEH AR Palmitic acid 0. 994 0.112 Z MR EPA 0.739 0.674
+ bk — iR Heptadecanoenoic acid 0.929 0.371 RN KR DHA 0.966 0. 260

2.2.2 PEWER SRR A N R Z-score
PR 3 A IR A AR SR A BRI R K e R R R L A
TP B D R it AT A oA Ak A BE L DA B i 4N FIEL
W8 SPSS 17. 0 B F v 4 45 1R He ik
B3 b R LA r S O U R 1 A AR S AR o
LIEREE R FE 5, HEHR 3 MK 4 WEEE,
A 7 15 B R AF ) 3 6 TR,

M5 FIER 6 g 2 D F i m R m L.
YI=X1, XZ +X1, XZ,+ o+ X1y X Zj5;Y2=
X2\ XZ + X2, X Zy 4+ oo + X2, X Z1s, HA,Y1,

Y2 Fl X1.X2 9 1Al 2 43 i 40ER s 1 A 32 43
2, X1.X2 1 Z B FARELF 1~18 35l 5 FIk 6
XL 18 Al A 7 TR 1) e AIE ) et RN AR v AR

2 5 MR 6 b B AR R 1 3R 5K pR AL
KL E5EFR 3 Py E N TER M 3 25 A
W R N F=0.734Y1+0.266Y2, Zit5 .15 5
3 Tl IR AK e B B AR LIRS o i 7 R it B 9 257 5 A
IME LT T, T T RT3 Rh R A AR R M vk ok
T A A B U TR o 5 £ B A5 43 14 v T HE P AR Uk 2
FH % 56 455 2K > K e ol 77 BB AR X > i R A X
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Table 5 Standardized data for fatty acids in adult Cherax quadricarinatus in three breeding modes (Z2)

¥ & 1 R FEH A, Breeding made
No. Fatty acid W PE Pond JK P83t Concrete pond TE M Paddy field
1 N SR Nutmeg acid —0. 837 —0.271 1.107
2 + FH R Fifteen carbonic acid 0. 398 —1.138 0. 740
3 FEAE R Palmitic acid —1.113 0.288 0. 824
4 + L #%R Seventeen carbonate acid —0.210 —0.878 1.088
5 g2 Stearic acid —0.858 —0. 240 1.098
6 4 Peanut acid —0.729 —0.411 1. 140
7 111 %3 & Behenic acid 1.039 —0.083 —0.956
8 FEREI AR Palmitic acid —0.495 —0.656 1.151
9 + LBk — 42 Heptadecanoenoic acid —0.202 —0. 884 1.085
10 iR Oleic acid 0.118 0.936 —1.054
11 4 — W WE Arachidonic acid —0.593 —0.562 1. 155
12 PR Linoleic acid —0.658 1.151 —0.493
13 w48 Eicosadienoic acid 0. 894 0.186 —1.080
14 KR Linolenic acid —1.085 0. 884 0.201
15 8 =% Eicotrienoic acid —0. 841 —0. 264 1. 106
16 A DUKS R Arachidonic acid 1.046 —0.099 —0.947
17 ZhHER UG TR EPA 0.212 —1.089 0.877
18 T RS HERR DHA —0.333 —0.791 1.124
F 6 3MFAEMNXTEM A KL AR A RSB N IEM A ERE
Table 6 Principal component matrix of fatty acids in adult Cherax quadricarinatus in three breeding modes
HRAE ] 1 (CREDO FRAE ) 1 (CRED
5= s 15 iR Component matrix 3= < iR Component matrix
No. Fatty acid (coefficient) No. Fatty acid (coefficient)
X1 X2 X1 X2
1 A &7 R Nutmeg acid 0. 266 0. 442 10 R Oleic acid —0. 247 —0.411
2 + Tk fZ Fifteen carbonic acid 0.169 0.281 11 e — MR Arachidonic acid 0.275 0. 457
3 ffHAR Palmitic acid 0. 202 0.336 12 Wil Linoleic acid —0.110 —0.182
4 +-LiklE Seventeen carbonate acid 0. 256 0.426 13 -k R Eicosadienoic acid —0. 260 —0.432
5 iR Stearic acid 0. 264 0. 439 14 W FRAR Linolenic acid 0. 056 0.094
6 2 Peanut acid 0.273 0.453 15 - wk =45 W2 Eicotrienoic acid 0. 266 0. 441
7 11 87 /2 Behenic acid —0.232 —0. 386 16 4 VU8 Arachidonic acid —0.230 —0. 382
8 FERE MR Palmitic acid 0.273 0. 454 17 “ R LR EPA 0.203 0.338
9 gégtﬁ;ﬁiﬁznoic acid 0.256 0.425 18 RN TR DHA 0. 266 0. 441
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Table 7 Scores of fatty acids in adult Cherax quadricarinatus in three breeding modes
FREA ERS 1158 (YD EMS 2 Mo (Y2) LER () HEP
Breeding mode Principal component 1 score Principal component 2 score Composite score Sort
Jth P Pond —1.926 —3.199 —2.265 3
JK I8 Concrete pond —1.574 —2.614 —1.851 2
fE M Paddy field 3. 500 5. 814 4.116 1
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