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HE AR REER  AFRILERT 8 — R rEER 5 L #5574 X (common pond breeding
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WO E T 31 A(PM 4)F 47 F(CM 44 i, PM 4141 CM 41 % 4% & M4 4 & 4 %] 47 (68.80+
1.86) ng/g #1(71.50+4.17) ng/g, 3 T & % % 7 (P>0.05), {2 CM 41 th = ® % % PM 241t 17 %, £ CM
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BELL TR, RK AR KA BUGE I (BR AR LA, 2021),
0] DA AR R 17 4 i L GRGTEEAL, 2019;
A4, 2021), BA BT FEAE P TR b A g2
I — R 77 B A 2 AR AR I35 B ] 8 A KRB ) 5% T
L A X 9 O — A 7% B A K 1 ) 8 SR o A A
I o HARGY LI )38 57 5 TR XK i 02 0 2 2 A
BT AL, SRALSE TE M Ao 3 2 8 IXUBR & S5 1)
BARPR o TEARIFRIEHIX | AR FRIEECT, Hhiesf
B EUR G BT AU o BRSO Y 25 e (B R X
85, 2022), TEHPARGL R MERE 0 v AR AL, TEIBEAR
Je M R 2 AR AR Y R B AL (R R, 2008), H:
SRURAR A RE L BETE A F X 4 2 AR FEAR S 2 6] Y
Z5, BEEPGX 2 AR AT .

AR T U — R R A A5 2 3 3 1 3
5 #2 (common pond breeding mode, CM)XJ H1 42 44 5
TSR JOT ) T, 4 B e 0 2 T R T e R
FRAEAT N TIRCE AN S AR R PR . FEAS T TRk
g7 BFRAE R G, X 2 Ry A
G R I TR AR R B SR A T 25 G PR, AR
A B ) AL Y B ) i G — IR R A R AL EE S A

1 #wRERE
1.1 #FR5EE

FRARSE B . 2020 4F 11 A, WITT R ot i
GOKG it eIl el Y — (A 7 R AR R 2 3 it 3 7 AR
PR AEMERE 30 B, 2 Bl IR AR A S 11 8 Xk [ e g
FRA R — B, R R R R, TR AR B B A B ) ST
RV FARS B R P IRRERE , E T 248 IKAS I I TR A
AL BIE [ SRR E

FEAL A 2 A PLRE BILFOSS AH],
Kjeltec 8400, F}3); K KM (FOSS /2 F], Soxtec,
FFE2); Sy (LIRS AR, SXL-1002); HLF &
(Alpha M.O.S 7\ #] , Fox 4000 Sensory Array
Fingerprint Analyze, 15 [E); S L (Agilent i
v, 6890-5975B, ) ; HEHAIE IR N EARE I i
FEAS T B LT T AR A R TR A A
DF-101S); FahiiAEFAm . 2 Ek (B 5T i (CAR)/
T HIRAEALE(PDMS), WRIZEE N 75 um] (Supelco
AF, KE); 40 mL T0%s ZEBOM( LG 2R E U
AR

1.2 SRIEHE

121 #mald PTEEREM R 2 RhIRIERCR

e AR TR L, TS K sk SR, AR
KW T IS ), JSBR IR 5T | N T R AR N
FIF, A RIAATENZEH N ZE ] 30 min, FL2HE
B AIBEHAE PR T—40 CUKAE 55 S48 AR AE
122 AKKaLE KA R 0] 2 K E (BW)
(K3 0.1 g) . IFBEAR FITERRASUF R RS2 0.1 ),
MHHFE K (CL) CREAH %) 0.1 mm), AR (K) . PR
18 0 (hepatosomatic index, HSI) . 1 J# #§ %
(gonadosomatic index, GSI)Z % JF Kk W% (2019)1 5
T, BN
JEH B K = BW/(CL)*x100 (D
PERRFEEU(GST, %)= HERRTE/BWX100  (2)
IR BRFE B (HST, %) = FFIRMR B E/BWx100  (3)
123 A KRET IR oM E Ko E = GB
5009.3-2016 € £ K I E ) v i 18 T 1k
HLER 1 5 2 B8 GB 5009.5-2016 ¢ £ 5 v 2 11 5 174 1
E D) Pl e Ak AW E R GB
5009.6-2016 € £ g 7 I ) o ) 2R EC R BRI 5
TR AE 22 B8 GB 5009.4-2016 € £ 5 Hh R A3 I AE ),
124 AL REFH Z: B8 NI 17 55 (2020) 19 J7
B, EH10 A AW FF WEE BL(S B 5 L)Xt ey
BT IR AR IR A T B PR, PR N AR
3 FPREAE : VAR . TR R, PRk S Al
0= RAAFTE; 1=RARSS ; 2="WK55; 3=k
G A=K SRR .
125 BT FREFNH FHZE A BILAG B i i 42
BRAE SRR 23 5) 5, 53 BIFREL(1.000 0+0.000 1) g
T RERERE LHLNE . ERESEL KRR T
50 ‘CF-Ai 10 min J&, PAUSE TS SR, Tk
150 mL/min, #FFEARF 2 500 pL, HEHEHEIE 60 C,
B R AR ] 120 s, FEHERE] 10 min,
12.6 HEAMALHAEZ  SEIHIEME(2013a)
P78, IR i ELEEARH(5.000 0+£0.000 1) g &
HEREE A, PERRFESL L1 2 1A 0.8% NaCl IS5
A1, RBAA R BPERRIE A 9(10.000 0£0.000 1) g &
HEREI P o K2 R S 1 T 23 K A A v 1 R
10 min /& , #fi A SPME £, ffi i} 75 um CAR/PDMS
FECL, TE 60 CHRUSFAF N 45 min, FEW R4S
W, BUBFBGK, A GC-MS #ERE, 240 CHigm
5min, FBRTHTT GC-MS Kl
GC-MS £/ {ai%H: A DB-5SMS 39k B 4045
(60.00 mx0.32 mm, 1 um); A4, RIHHE A
40 C, f##¥ 3 min, 5Lk 4 C/min T+ 100 C, £
B 2 min; Ll 6 C/min 12 180 °C, TR E; #HE
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L1 10 ‘C/min F+ & 250 °C, £ 5 min, #HINASR,
Ui 1.0 mL/min; VAEEREE 240 °Co Ui acF: W
“F Hi i (electron ionization, ENEFIi; HTHEE N
70 eV, KT 22 S HL A 200 pA , 355 IR 200 °C,
REl#s LR 1.2 KV,
127 FEMACS WO AT T T FENETT
B LY B E SR B NIST 2008 il 4 vk 47 e P
G307, AR A TF R VC L BE KT 800 (B K fE A 1000)
25

FERITE B 10 pL JR IR & #1000 mg/mL (1)
WERY 2,4,6- = H JEMEIE(TMP) LA RE S A, il i it
BRFINE &Y 5 TMP i FR 2 LR A L B (R e
BRI IE R TR 1.0), THREAWT

&/ (ng/g)=
W T AR L (JE &4 / TMP) x 10 pg(TMP)
5 gCK I BE R )

1.3 HiEabiE

AT 5T BT A B 1 SPSS 20.0 #5484
Br, G5 LI B EEPRIE 2 (MeantSD, n=3)# /K,
KA ANOVA 7081, Bl T IES ks, fF461E
B ZE B R A Duncan’s &, AFAIESS
i Kruskal-Wallis #5560, 225 W34k P<0.05,
F RT3 BT ] Origin 2022 FEATALFEAYHT o i Fie /)N
T M i XLSTAT 2016 #4740 BT .

2 HBRE5HH

21 ERMURERERERES DN

rhAE g B MR R AR K MR ER 1 TR, 2 B R
FEALCT B3 i . B RS . AR FS B0 T B 3
#Z5(P>0.05), PM 414 R 4851 [(11.89+0.43)%] 8. & &

x10° (4)

T CM ZH[(11.02+0.14)%] (P<0.05), 32 K 2 FhiFesl
BT ERE ) BEA S TR A, 7RI PML 2 AR
BENG . AR SR EE ST CM 41(P<0.05), TEPERR
H, PM ZUHLBE R & R [(15.20£0.72)%] B # = T CM
ZH[(14.27£0.50)%] (P<0.05), HAthJ)fJC o 32 =
(P>0.05) A HRMR B A R A 25 R BH , ol
— A 5 g A% 3B e B LA B R R R U RO R
i, BT A K BA MR

22 BEFENSH

1R 2 Rl s X w8 A 0 A A A
PERR A SRR PR AL, B L AT, 7R AR
FIPERRH, FZRINE IR . AR A IER .
W, FFBRAR A SR PR 5 TRERR , AT RESE fr T AR
LA BRI T . PM LA T IR R U )
FIRY B EET CM 41(P<0.05), JHIAS MR 4 I8 bRty
AU ZE R, # PM A RF CM 4, BB
SRR, Mt — R IR B A S R Y i v A o B A A
JHF TR AR I B ) 7 R I B IR

F1 2MFEEX T REHEBMEEITREER
14 BR B9 A& K1 IR
Tissue indices of hepatopancreas and gonads of
E. sinensis in two breeding modes

AR Indices PM CcM
SEH i Average weight/g  134.31+£11.96  133.71£10.02

Tab.1

AEWE B CF 0.54+0.02 0.53+0.01

HFIRRREFE 40 HST/% 15.67+0.09 15.15+0.19

PEIRFEE GST/% 11.89+0.43*  11.02+0.14°
e PM: MG —RFRAEAR S, CM.: 38 b I IR A AR

o FFTEER AR EARFRERIR 2 22 5(P<0.05). T 1A,

Note: PM: Photovoltaic fishery breeding mode; CM:
Common pond breeding mode. Data with different superscript
letter in the same row indicate significant difference (P<0.05).
The same as below.

F2 2MFERATHEGEERERREERNERERES/ %

Tab.2 Proximate composition of hepatopancreas and gonads of E. sinensis in two breeding modes/%

=g A
Prox%nzft: ciifﬁiition PMH CMH MG cMa
/K4 Moisture 45.07£1.10 46.22+1.22 48.45+0.02 49.52+0.59
HLZE I Crude protein 8.00+0.09° 6.83+0.04° 31.55+0.67 30.17+0.75
HLBEWS Crude fat 46.64+0.05° 45.80+0.43° 15.20£0.72° 14.27+0.50°
JK4Y Ash 0.93+0.03 0.97£0.06 2.99+0.09 2.65+0.08

[E: PMH: {fiot— AR m MR AT BN ; CMH: 536 Y SR A M B TP IR 5 PMG e U — AR FE A o 11

i CMG: it IR BRI . T IR

Note: PMH: The hepatopancreas of female crab in photovoltaic fishery breeding mode; CMH: The hepatopancreas of female
crab in common pond breeding mode; PMG: The gonads of female crab in photovoltaic fishery breeding mode; CMG: The gonads
of female crab in common pond breeding mode. The same as below.
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Fig.1 Radar chart for sensory taste evaluation of
hepatopancreas and gonads of E. sinensisin two breeding modes
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P40/2, P30/2. T40/2. T40/1 Fl TA/2 b0 {E 1)
SRR, UL H - S 2 B AL A ARG B X 4 R
B, bRk 12 ML R I U T R A FE AR L
Y FIERZE %5 (W et al, 2016)., 1EATIRIRF, ZRESE

LY2LG
TA2 8 LY2/G
4007 L LY2AA
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Fig.2 Radar chart for electronic nose sensor of
hepatopancreas and gonads of E.sinensis
in two breeding modes
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A IO 2 S K, HE R B AU IS R ik S AL A B e
25, BRI, 2017), FEHXELYFITREE T80 2 Ff
TR XM TR AR PR A0 B 22 S i B2 e [N Ak
M, (LIRS P30/2. T40/1 F1 TA/2 [0 i 22 F45
K, HEBEHUEY T B E  E2E K 2 BE(R
2017), XEEYFATRESE FE 2 Fhgs A O 1 i
SWRFS 22 5 0 FE R

232 E R4 45 H(PCA) S Wiy
B 18 HRAL R M JOL PR i [ R PR S 7 T A e
FEXT L J5 R 1) s AT 2t 0 28, S Ja B o s
R PCA BUERIER B K, F—. HFN
A3 DLk 2 FNZE B RE S AE PCL AT PC2 Y B R 5234
HAE MR F W B¢ 5% (Dora et al, 2016), K34
2 PP FRFH AL TT rh HE SR T TR I B R e v vk e
i PCA &, PCI1 I PC2 ZFI N 97.4%, FW 2 fig
A B T A B REAR I b X 4y . PMH BB
BLMELE Y B, CMH RBHRLE Y Shzei, 2 41

4
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Fig.3 Principal component analysis plot of hepatopancreas
and gonads of E. sinensis in two breeding modes
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65 PP, b, BRI S E 44 Fh(PM 4H)
F1 33 F(CM AW, PERR IS EN T 31 #(PM
ZH)FN 47 Fp(CM )Y 5T, 7EIFIBEAR H, PM 20 845k
PEY) B & & [(70.53+2.91) ng/g]l B E®E T CM 4
[(16.63+0.73) ng/g] (P<0.05), J& CM Ay 4.2 £5; T
TEPERR 2 PR A AR X ) A R Y R R T
22 5(P>0.05),

2R FRFABEAT rh AR GBS B B (PMUZH T CM )
JF JE R bR KR B 2 B DL R (22.59% .
21.83%). FE5(21.79%. 28.14%)Fkeke25(37.03%.
38.00%)K &, MEMELAREZR(13.01%. 31.19%). 57
2(7.54% . 3.99%) . BEFE(8.18% . 9.69%) Fl b k& 2
(67.49% . 44.20%) 0 F ., #E—LoHrak 3 nlA, Ok
S5 20 PR R VR AR 2 Fh R A AR i) 1 T e i A
PERR R R B H, 2-F E-2- TR 45 14 R FBiAY
TERFBRAR raiehs i, 2-BUR S 14 P A PR A
HRAS o

T 2y AT 3 Ao R 2 AR Ak | S A s R 2
FR 1Y Strecker Rff RN TTIE B, HBIERAL, XFK ™
fn G KUK B B 5Tk (W et al, 2016), 1EATEIR 4,
PM ZHA U . BREE , FfE . TS EEEST CM
ZH(P<0.05), MTEYEMEH, WE CM A& EKE. X
AP T ) A A 2 VT A LA R R N Bk,
W, ORI S X Uk ELA BTk, 2K
7 i B A FEFE AR (Mu et al, 2021), AR —Fh
WA TR R PEVI T, 22 R TE 1 18 rh g A6 D 5]
(PRI I A, 2016), S&—FhEE B R PEY . ACH
e, PM ALK H I 1 3 CM 41(P<0.05).
AN R ) S 4 T 28 2l /K 7= el A I U R A B
(Chen et al, 2021), 2-H 38 T 2 2 3L R 7E = R T e
Y% A% 104) SE LR SN P ) (B Se 2, 2015), figrm R4
T B KR B D A, 2-FF 36 2- TR I SR WA R R 1Y)
ZH BT (Chen et al, 2021), 4-BEla s 2,6-T i
R =AY, ELAT R T R A R (R 5 H6 4%, 2018),
LMY FAE PMH AR H, & PMH 454 04%
KW, PMH Y TS R T R T
FHRE T & i b CM 2 Ty, e 22 v g Jo o il 7 A=
TREMS, XWEHEFRENF PMH 554 I
b 2H i A DA

i 2549 [0 22 £h 22 AN R IR D T 1) 3R SR AL S e e
S FETR I it sk s A= ) B AR 7 AE (Guo et al, 2019), fEE
TR SRR I K R A, A AR B A e 1) KT
Hahn, HB{E#AK(Shao et al, 2014), X ] 2 XUk EL
BRARM TTRk, AR b A I 3 b B 5 (3,5-
¥ TM-2- | 2-SF A 2-28 ), HLE 0 PMH

EFT CMH (P<0.05); PERR LRI 4 Fhil 258
TR . 3-0GH . 3,5-2F ZF-2-ER A 2-28HH), Hop
PMG 19 3- ¢l & i e 2 = T CMG, IR AT 2-28 (Y
£ CMG G, 3 2 R sB e i s E e = AR Y
HARER ., THESQOIHIIFREN, Wik s
Yy 3,5-2F 0 -2-0 B R AL 5 A, B4
AR, HAr e PMH P55, 53X 7] fE & PMH
FERE A o 35 BRI R R R R 2 —

st 24 W) I 1Y) 11458 25 (W et al, 2018), {H7E T g
B s R, EIEREYIRY 20%~30%, i
T RRAT — 2 B BTk ASBRIE Y, JPRARAS Y 8 Al
W, VERRRL S 7 RREESSY . N OR RN B R H AR
FEE HAT EARAI A, AT BE XS B KUK A KA R
M 1205 -3- B — Fh LA B b A WA R R I
TR U T 9 R S A 1 R ) (e I I
2016; EARHA, 2022), i fF7E /K™ M4, PMH
oM -3-EE R S i B S T CMH, (HAEMERR
& CMG ZHEH .

55 A FE W T FR A AR A I SR TR R i 7 A (5 R
45,2017), ARWFFEIAGH 3 FOF &Y, X LY 5
AT e S EORE Sl A7 S SR A IR PR
B, X A RUBR B MR AN

W IR 28 40 It A R s KPR o P B B A e SRR S
Y, & e R W AR Tl R G I R I A A G (R,
2017), ASHFFE RGN E 2- 2 LRI A 2- % L 2 A
WSS BT, 2 FhIRIEAR S B F AR R A A,
PERRANFEAE CM 2, 2- 20 KLk e 2 i 1 JRRTR 4 fife A=
B —Fp e, VR RR R e bR, SRS A
AN B B (TP LA, 2014), PR (B AIR
oYy 8 AR BT AT 52, CML 2L B R JRR A A i e
2-L KGRy S AR T PM 4H(P<0.05), 2-J 3k
MR 2 EL AT 7 R A 5 A 1 9 i SR A 7 ) (S 5 e 55,
2018), J& PMH HReA WY 5, A BTt
PMH ¥ # K,

T RBALA Y] e S B B SR LA
Yy, XY FA A ARSI R A, g
AIREEAR, (X8 Sk B S, AR,
K 3 P BALA Y (S i e R 2- RN )
2 FPEBAL AW (I T RRIEENY) . = K
o R A £ R R T, AN K 7 S R A3
FF(Shao et al, 2014; Mu et al, 2021), 7€ CMG 1, =
H e Y 5 i PMG 9 17 135, B S A = H T g2
S CMG R REMFERI . SRS YINE CMG
PRI, CMG W55 REcE, R — R FR5H
R R Yol /0 T 1 £ U R A SR
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Tab.3 The volatile compounds in hepatopancreas and gonad of female E. sinensis in two breeding modes

RIS Y SRR #i %} 1t The absolute contents/(ng/g)
Volatile compounds Odor description PMH CMH PMG CMG
fE25 Aldehydes
3-H - 2-T I M A 3-Methyl-2-butenal N.A. 0.38+0.02°  0.10+£0.01°  0.80£0.10°  0.50+0.02°
2-J% )4 2-Pentenal FER N.D. N.D. N.D. 1.64+0.10
2-H L 2-TIAEE 2-Methyl-2-butenal ~ WIHEA 0.36+0.04 N.D. N.D. N.D.
2-FH LT 2-Methylbutanal [ S 0.27+0.03 N.D. N.D. 0.62+0.06
. ¥ A Hexanal 1R . HHIR 2.45+0.18"  0.46+0.02°  1.07+0.08"  10.32+1.02°
W A Benzaldehyde MR AR 0.17+0.01>  0.05£0.02°  1.65+0.08*  1.19+0.13°
4-BEHI7 I 4-Heptenal THIRER . Whak 0.310.06 N.D. N.D. N.D.
(2)-2-Pl#E 1 (Z)-2-Heptenal N.A. 0.65+0.04 N.D. N.D. 0.22+0.02
Bl A Heptanal 0 I B 0.56+0.03*  0.34+0.02°  1.75+0.08"  2.88+0.12°
2-2.%-2-C. 4% 2-Ethyl-2-hexenal N.A. 0.06+0.01 N.D. N.D. N.D.
(B)-2-F 4 (E)-2-Octenal TMAERR . R RR 4.59+0.16 N.D. N.D. N.D.
W% Octenal THARWE . “FHlk 0.97+0.03*  0.33+0.02° N.D. 0.15+0.03
(E)-2-T-J%T A (E)-2-Nonenal R NS 0.33£0.02*  0.2240.00°  0.20+£0.00°  0.69+0.03°
T/ A Nonanal FRR . JHARER 3.31£0.10°  1.3240.09°  3.21£0.07 3.26+0.14
(Z)-4-22 % (Z)-4-Decenal N.A. 1.02+0.02 0.79+0.04 N.D. N.D.
Z4W¥ Decanal BRI, JER 0.15+0.02 N.D. N.D. 0.17+0.01
+—M®% Undecanal KRFE . E 0.34+0.02 N.D. N.D. N.D.
+ —® Dodecanal N.A. N.D. N.D. N.D. 0.234+0.01
+PUEE Tetradecanal N.A. N.D. 0.02£0.00 N.D. N.D.
(Z)-7-T7SHRMEE (Z)-7-Hexadecenal — N.A. N.D. N.D. 0.31£0.00*  0.43+0.08°
&1 Total 15.93£0.79°  3.63£0.22°  8.99+0.41*  22.30+1.77°
2% Ketones
N Acetone ) e N.D. N.D. N.D. 1.28+0.05
3-J4 i 3-Pentanone N.A. N.D. N.D. 1.25£0.01*°  0.59+0.02°
3,5-% T 05-2-fifl A 3,5-Octadien-2-one  N.A. 2.6240.25*  0.20£0.02°  1.19+0.01°  1.59+0.03°
2-3 2-Octanone N.A. 0.26+0.01°  0.08+0.02° N.D. N.D.
2-3%ff] 2-Decanone Rk S 0.65£0.01*  0.17+£0.01° N.D. 0.52+0.02
&1 Total 3.5340.27°  0.45+0.05°  2.43+0.01°  2.70+0.08°
F7 25 Aromatics
% A Benzene i 2.54+0.03°  0.80+0.03°  4.28+0.29°  1.82+0.03°
2 Toluene VR B 0.75+0.03 N.D. 0.91£0.01°  0.14+0.01°
27 Ethylbenzene R N.D. N.D. N.D. 0.17+0.01
&1 Total 3.2940.06°  0.80+0.03°  5.19+0.30°*  2.14+0.05°
TR
Nitrogen-containing compound
=HIJliz A Trimethylamine R MORER . FEHER 0.47+0.02 0.47+0.03 0.11£0.00°  1.89:+0.08"
i iE Pyridine N.A. 0.39+0.02 N.D. N.D. N.D.
2-JKFEMEE 2-Pentylpyridine N.A. 1.86+0.03 N.D. N.D. 0.11+0.00
41t Total 2.71£0.08*  0.47+0.03°  0.11£0.00*  2.00+0.08°
LAY Sulfocompound
“HETHi Dimethyl disulfide N.A. N.D. N.D. N.D. 0.05+0.00
BEW} Thiophene N.A. N.D. N.D. N.D. 0.54+0.02

41t Total - - - 0.59+0.02
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&%k 3
RS ) SRR #i %) Fr it The absolute contents/(ng/g)
Volatile compounds Odor description PMH CMH PMG CMG
M2 Furans
2-Z,F0kmg 2-Ethylfuran MM . SEBR 0.11+0.01°  0.27+0.02° N.D. 1.97+0.08
2-JRHLTEI 2-Pentylfuran HRIR, KOF&F 2.37+0.01 N.D. N.D. N.D.
41t Total 2.48+0.02°  0.27£0.02° - 1.97+0.08
225 Alcohols
1-7%4%5-3-%% A 1-Penten-3-ol B, WA 6.70£0.01°  1.20£0.02°  1.2240.05*  2.11+0.09"
1-J% B 1-Pentanol N.A. 2.58+0.21°  1.04+0.01°  0.65+0.01°  1.45+0.06°
1-¥75-3-% A 1-Octen-3-ol BEE IR 428+0.06"  0.81+0.02°  1.31+0.04*  1.94+0.20°
(2)-2-F4%-1- A (Z)-2-Octen-1-ol N.A. 0.10+£0.01>  0.69+0.06°  0.82+0.03°  0.21£0.01°
2-Z. 3 A 2-Ethyl-1-hexanol N.A. 0.58+0.01°  0.47+0.01°  1.32+0.07°  0.32+0.01°
3-Z&4%-1-% 3-Decen-1-ol N.A. 0.37+£0.01  0.35£0.02  N.D. 0.06+0.00
2-N 3L B A 2-Propylheptanol N.A. 0.30+0.01*  0.05+0.00°  0.33+0.01°  0.84+0.02°
2-+75E 2-Hexadecanol N.A. 0.45+0.01°  0.06+0.00° N.D. N.D.
411 Total 15.3740.33°  4.68+0.15°  5.65£0.28"  6.93+0.40°
et 2s Alkanes
C.%% A Hexane N.A. 10.28+0.15*  0.65+0.01°  1.74£0.09°  0.83:0.04°
Bik% Heptane N.A. 3.18+0.01°  0.97+0.02°  1.24+0.01 N.D.
(Z,Z)-3,5-7F 4% A (Z,Z)-3,5-Octadiene |3t 0.73+0.01*°  1.93x0.01°  5.89+0.03°  4.55+0.03°
2,4-3 )7 A 2,4-Octadiene N.A. 1.03£0.02*  0.27+0.01°  4.31+0.02*  1.52+0.06°
D-F7 1 4% D-Limonene A7 N.D. N.D. 3.91£0.24*  2.08+0.09°
+—%% A Undecane N.A. 2.56+0.40°  0.32+0.02°  2.37+0.32°  1.80+0.15°
+ —%% A Dodecane alb e 2.58+0.30°  0.65+0.02°  6.07+0.03°  4.70+0.20°
2.2,4,6,6- 11 AL PE N.A. N.D. N.D. 4.95+0.03*  3.30+0.45"
2,2,4,6,6-Pentamethylheptane
3-F 3+ —JE 3-Methylundecane N.A. N.D. N.D. 2.77+0.02 2.63+0.11
+ =4%% A Tridecane g 3.5040.32°  0.79+0.06°  4.15+0.02°  2.38+0.16°
+VU%E A Tetradecane v 1.87+0.02% 0.36+0.05° 1.68+0.01 1.67+0.07
3-H 3+ =%% 3-Methyltridecane N.A. N.D. N.D. N.D. 0.74+0.03
+HJE Pentadecane b g N.D. N.D. 3.09£0.02°  1.47+0.06°
LM&E$%+:%A Tl 8 e 0.39+0.02°  0.13+0.02°  4.25+0.02°  2.15+0.09°
2,6,10-Trimethyldodecane
+ 755 Hexadecane P N.D. N.D. N.D. 0.31+0.01
26,10, 14- P LTk g N.D. 0.24+0.02 N.D. 1.45+0.06
2,6,10,14-Tetramethyl pentadecane
411 Total 26.1241.27°  6.3240.24° 46.43+0.86* 31.60+1.62°
B2 Esters
4B " H i —T'fg Dibutyl phthalate  N.A. 1.110.09 N.D. N.D. N.D.
41t Total 1.11+0.09 - — —
3t Total 70.53+2.91°  16.63£0.73° 68.80£1.86  71.50+4.17

W NA.: REWE; ND.: KRG, AN 4 DRERAIAENEEEY R, TR,

Note: N.A.: Not acquired; N.D.: Not detected; A indicated common volatile compounds in the four groups. The same as below.
Bk A A Wy e T vh 5 s AR R ) B, R KUK B TE ST, (EA i iy ]

XA YT RER AR MR R A B R R MR AR ST, SRR 16 Bl itk
B NR T R (BIBEBLSE, 2013b), BN &9, PMAREERESERERT CM 4, D-#r
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T ) 2 e A R T (R A5, 20095 T4 T 4F,

2022; B EREE, 2022), &P EA NG RRME
Y, 1ErERS, PM 410 D-FrER SR B E RS T
CM 4, X[ HEJE S5 PMG 7 BRI 5 T CMG
SRR 22—
242 2FFFRFAAEX T W 4 SR A B R R E ) 0T
2 40 2 P SRFEAE LT v A8 I e 8 T A
P R A XU 3 1 S5 Y AR 3 {H (odor activity
value, OAV), 4 OAV=1 B}, ZWREN N EREM
I ER RS, FonHARGEB AT,
M 1>0AV=0.1 B, D752 4 5t n] BB XA i ) XU
oA HEE W, ARG, 2 FiRaA s (PM 4L/
CM 21 B JHFJBE AR 43 ARG 1 11 R 6 b XU T 444
T, B3 ARG L 6 T 11 ol XU 5 1 B L BRI (£
R . FRECGIARIR . 2 BRIR) . (B)-2-T- MW (5 R0k
ffRIR) . EEECH S0k MIEWR) . —H &%k .
R . SEHRIR) Ry 2 Bl AR A A I F A b AT g X
BRIEPEYI T, CRE(fRERR . T RR) . B (faER) |

(B)-2-THM (G womk . Mo Enk) . THECHT S0 . ik
MRy, R CERR . RN SEEUE) R D-FRREEA (R
TR ) Ay 2 o A M i o BT A B RO TG PR o
2 TR R B A S T I 3 Tk R ) I
PE—20r i 4 AT, 7E PMH W, (B)-2-CMlE . %
B (E)-2-THlE . TRE. SSEERN 2- K FEMLIEX 6 Fh
YR OAV>1; 7E CMH "1, (E)-2-T-# i Al T B 1)
OAV>1, 7£ PMG H, (E)-2- -/t . T/ OAV>1;
£ CMG H, O, T, 2R OAV>1, PMH H
OAV>1 (Wi £ T CMH, mfErEiRH, NZE CMG
W%, R —RFRFE AN IR i3 R MR
MR A ) E, H 2 T A0 AR R )
J, G — AT BE X R AR Y KUK A S THE o T TE
PERE R, 53 3 ) KRS R TR 2, (HIX )
Jo T B R A R R R B P I, 1T BB 2
AN A R, O — R R AR T BT o AR
Y 2 8 T I R0 AR v 9 7 RSO R IR ROk B
TR R,

R4 2FhFREET e Gf B8 I AR AT R AR A0 1 BR XURK & 14 BT OAV

Tab.4 OAV of flavor active substances in hepatopancreas and gonad of female Chinese
mitten crab (E. sinensis) in two breeding modes

R ALY SRR B “URTE B OAV

Volatile compounds Odor description Threshold/(ng/g) PMH CMH PMG CMG
2-FEL T 2-Methylbutanal — RIRBE 1 0.27 N.D. N.D. 0.62
C.l% Hexanal EEE0 1217 SN = A 5 0.49 <0.1 0.21 2.06
P Heptanal NS 2.8 0.20 0.12 0.63 1.03
(B)-2-F M (E)-2-Octenal TR . RARIR 3 1.53 N.D. N.D. N.D.
¥/ Octenal WMARER . Bk 0.7 1.39 0.47 N.D. 0.21
(B)-2-T-# M’ (E)-2-Nonenal AR, ARk 0.08 4.13 2.75 2.50 8.63
T-# Nonanal HRIR . R 1.1 3.01 1.20 2.92 2.96
24 Decanal HRIR . JIEEBR 0.1 1.50 N.D. N.D. 1.70
=HJ} Trimethylamine ER . fRR . EHR 2.4 0.20 0.20 0.05 0.79
2-JFEMERE 2-Pentylpyridine  N.A. 0.6 3.10 N.D. N.D. 0.18
2-ZFEW 2-Ethylfuran RRIBEOR | Bk 2.3 <0.1 0.12 N.D. 0.86
2-JR KK 2-Pentylfuran HRIR, KOF 5.88 0.40 N.D. N.D. N.D.
D-#74520% D-Limonene A7 A 10 N.D. N.D. 0.39 0.21

25 BEITFMESERZELGWEXES T

W 2 TP e A M A T I O R A ) 4 Ak
AWI(OAV>0.1) 5 B E PEM 45 SR A T e/ — 3 ik 43
Mr, SRR ST R EZ R, hIE 4 0]
A1, PMH 5 75 BB R £ PR R AT 505 1 A1 5& 2% | 1l CMH

W S5 AR EARIT . 5 PMH #HEAIE RS+
FRAEE . (B)-2-F Ml . 2-2800 . 1-0 -3 2-
TR S ) I 5 5 CMH A C I R TR L S b .
CMG HHEMERE R LA YA T A O 55 2 Ik
FIREEY T . =W LA K 2-Z LW, 3600 CMG &
BLF S RN S R, S5IERE S5 R —E
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Fig.4 Correlation analysis of sensory evaluation and key volatile compounds of hepatopancreas and
gonad in female E. sinensis in two breeding modes

3 #Hit

AR B 538 32 Xof T A Gk 2 T I RN R A T U
BT & GC-MS WINZE , 256 TP it — IR FR 5l
BN ARSI . B RMRG LW, oe—1hs%
SR (2 i MERR () ME IR R F L Bk AR RO
fa . RELSREN, PM 4 HA TR RSk
FUHAR A, TS5 R, PMH AR IRAR,
MPEMRTE 2 FhFRFHAA R R 22 R IFA KR, GC-MS
SRR, U — IR IR A S 2 R i e 0% T T A N
PERRIE LR & i, (AR E+ 5, HEAHEZE
MRS FIER S T, b, SE1R 3] 9 KIS 65 Fi
Y, TEAFER S, PM 4 BIE LMY RS &
[(70.53+£2.91) ng/g] . & = T CM 41[(16.63+0.73) ng/g]
(P<0.05),PM ZH (1) S R P T & & CM AR 4.2 1%,
PM AR SRR F S, HZH7E EM A1)
Yol AEPERR Y, 2 FhIRFEAI A S R R
I %2 5(P>0.05), 10 CMG &R EKRK =
e RN ELAT SR ) & AL S & S T PMG.
BEPEH RN GC-MS Rl 25 R AL R B, it —k 57
B A5 2 7 e e 28 T A8 1 I T i AR i R A B
GF AT REAR NI AR S, AB I 2 B A £ B DR A S ik
Y o, AR T ARGl R O RUR
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Effects of the Photovoltaic Fishery Breeding on Hepatopancreas and Gonad
Odor of Chinese Mitten Crab (Eriocheir sinensis)

XIAN Caining'??, FAN Licheng'?*?, GUO Xuegian'**, WANG Xichang'**"

(1. College of Food Science & Technology, Shanghai Ocean University, Shanghai 201306, Ching;
2. Shanghai Engineering Research Center of Aquatic-Product Processing & Preservation, Shanghai 201306, China;
3. Laboratory of Quality and Safety Risk Assessment for Aquatic Products on Sorage and Preservation,
Ministry of Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract The photovoltaic fishery breeding is a new environmentally friendly breeding method that
combines pond aquaculture and photovoltaic power generation. Combining Chinese mitten crab
(Eriocheir sinensis) farming with photovoltaic power generation is a new attempt to utilize resources
comprehensively. However, there is no research on the effect of photovoltaic fishery breeding on the odor
formation of E. sinensis. In this study, we compared the differences in basic nutrition composition,
sensory evaluation, and odor quality of E. sinensis cultured in photovoltaic fishery breeding (PM) and
common pond breeding (CM) environments. Two kinds of female crabs under PM or CM had their
hepatopancreas and gonads evaluated by sensory analysis, as well as their tissue indices determination,
proximate composition, electronic nose, and content of volatile compounds were evaluated. The
flavor-active substances (odor activity value, OAV > 0.1) generated by the two breeding methods were
evaluated. The results of artificial sensory evaluation and volatile compounds determination were
analyzed by partial least squares (PLS) to comprehensively evaluate the odor characteristics of the
hepatopancreas and gonads of Chinese mitten crab. The results of tissue indices and proximate
composition showed that the gonads index of female crab was increased by the photovoltaic fishery
breeding mode (P<0.05). The crude protein and crude fat contents in the PM group were significantly
higher than those in the CM group (P<0.05). The photovoltaic fishery breeding mode can promote the E.
sinensis growth. The sensory evaluation showed that the hepatopancreas grassy and fatty taste scores in
the PM group were higher than those in the CM group. The hepatopancreas' electronic nose response
value in the PM group was the highest, and the gonads' grassy odor in the PM group was more noticeable.
The principal component analysis (PCA) of the electronic nose showed that the two breeding methods had
a significant effect on the hepatopancreas odor profile of female crabs. The determination of volatile
compounds by GC-MS showed a total of 44 (PM group) and 33 (CM group) substances identified in the
hepatopancreas, mainly including aldehydes (22.59% and 21.83%), alcohols (21.79% and 28.14%), and
alkanes (37.03% and 38.00%). In the gonads, 31 (PM group) and 47 (CM group) substances were
identified, mostly aldehydes (13.01% and 31.19%), aromatic (7.54% and 3.99%), alcohols (8.18% and
9.69%), and alkanes (67.49% and 44.20%). Twenty-two hexanal-related substances were detected
simultaneously in the hepatopancreas and gonads of female crab, while fourteen 2-methyl-2-butenal-like
substances were detected only in the hepatopancreas, and fourteen 2-pentenal-like substances were
detected only in the gonads. In the hepatopancreas, the total volatiles content in the PM group
[(70.53+2.91) ng/g] was significantly higher than that in the CM group [(16.63£0.73) ng/g] (P<0.05),
corresponding to 4.2 times more total volatiles in the PM group than in the CM group. Among these, the
contents of fatty and grassy flavor substances such as 2-methyl-butenal, 2-methyl-2-butenal, 4-heptenal,

(D Corresponding author: WANG Xichang, E-mail: xcewang@shou.edu.cn



4] VEABEAE: HOL— PR IR BTG 2O v A 0 28 T TR A P R R i 5 ) 2 11

3,5-3,5-octadien-2-one, and 1-octen-3-ol in the PM group were higher than in the CM group (P<0.05). In
gonads, the total volatiles content in the PM and CM groups were (68.80+1.86) ng/g and (71.50+4.17)
ng/g, respectively, showing no significant difference between the two groups (P>0.05). Nonetheless, the
PM group's 2-ethylfuran and D-limonene contents were significantly higher than those in the CM group
(P<0.05). The grassy odor in the PM group was stronger in relation to the CM group, and the
trimethylamine content in the CM group was 17 times higher than that in the PM group. Sulfur-containing
compounds (dimethyl disulfide and thiophene) were detected in the CM group, and the odorous
substances in this group were more abundant than those of the PM group, reflecting the inferior odor
quality of the CM group. Several different flavor active substances were detected in hepatopancreas (11)
and gonads (10) of female crabs under the two breeding methods, respectively. In the hepatopancreas, the
OAV of (E)-2-octenal, octenal, (E)-2-nonenal, nonanal, decanal, and 2-pentylpyridine of the PM group
was greater than 1, while the CM group's OAV of only (E)-2-nonenal and nonanal was greater than 1. The
OAV of (E)-2-nonenal and nonanal was greater than 1 in gonads of the PM group. In the CM gonads, the
OAV of hexanal, nonanal, and decanal was greater than 1. Overall, the OAV content was higher than 1 in
the hepatopancreas in the PM group, which was higher than that in the CM group. In the gonads, the OAV
content was greater than 1 for the CM group, revealing a fishy and ammoniacal odor that resulted in an
overall unpleasant odor. PLS analysis showed a strong correlation between the PM group and grassy and
fishy odor. The volatiles associated with hepatopancreas in the PM group were octanal, (E)-2-octenal,
2-decanone, 1-octen-3-ol, 2-pentyl furan, among others, while few volatiles associated with
hepatopancreas were found in the CM group. Compounds strongly correlated with the CM group gonads
included nonanal, hexanal, and other fishy odor aldehydes, trimethylamine, and 2-ethylfuran. The gonads'
odor in the CM group was higher than in the PM group. The photovoltaic fishery breeding method can
improve the grassy and fatty odors in the hepatopancreas, reduce the content of odor substances in the
gonads, and promote the odor quality of female E. sinensis. This study provides a theoretical basis for
optimizing and popularizing the photovoltaic fishery breeding method.
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