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Tab. 1 Electronic nose sensors and corresponding representative
sensitive compounds
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30 mx0.25 mmx0.25 pm)HJGC-MS (GCMS-TQ8040
NX, Shimadzu, H 4%) & ¥ & Y 5t A H 20
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KA SRR S Y W T I R
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Tab. 2 Mass spectrometry parameters

. - ZH
iR Description Parameter

2R Scan type (m/z) 50—1200
B FYES A1 Ton Source Gasl (psi) 50
TS M2 Ton Source Gas2 (psi) 50

%:X Curtain Gas (psi) 35
Y5 Source Temperature (C) 500

T8 55 B V5 3 lonSpray Voltage Floating

5500

H N -

2T 155 % B [ % Bl TonSpray Voltage Floating

_ —4500
=)
B O n#A A3 Interface Heater on
457 J1Declustering Potential (V) 80
filt i §& £ Collision Energy (eV) 40420
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Tab. 3 Differences in water quality between two aquaculture
modes in water bodies
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Tab. 4 Fatty acid composition in the dorsal muscle of Pengze
crucian carp between two culture modes (percentage of total fatty
acids%)

o o P

Ij;?dti Pong@aifuiiﬁlmre I};iﬁ?{ggfﬁg;ﬁﬁ?g
JBETP(mg/L) 0.2620.09" 0.77+0.02°
B 7 ¥)Suspended solid(mg/L)  71.68+11.72 90.34+34.59
HMETN(mg/L) 4.75+0.96° 7.8440.26"
% % NH;-H(mg/L) 1.6240.14° 2.25+0.10"
WAHTR HNO; (mg/L) 0.03+0.01 0.04+0.02

T RSV b AR bR B R oR 2 7 B3 (P<0.05);

NG
Note: Different superscript letters on the same column indi-
cate significant differences (P<0.05); the same applies below

W TR 58 U] ARG Y T C13:0 (K =HelR). RIS
IR 5 A [ I T R 10 20 3% 92 5 6 v A i
U B8 o 7, B AN URLAN I D R 6, 2 AN AN T T R
OFfr; i 35k (53] ythy 577 4 8 V0L AN IR T TR 7 6k, FRAS T A
HE Wi BR 67, 2 ANURLRI G B R LOFh o 799 77 A5
BRI Z MONHER, 539 b e IR 1)37.24% 1
42.46%, IR T 5 AN T R0 g 7 TR 1R A 6t A B 2 B
kBRI I140% L b S EHES = A
1t P TR 3 ) g IV 3 T A AR R

56 35 [R] thy 5 5 ZEL R B vt 3 5 4 2 VB D
JIE I 1% . 25 18 751 (P<<0.05); BNV AN 17 IR 4 35 %
R (P<0.05); Z AN g 17 8 ) ¥ 2 T+ /=1 (P<0.05),
Horn-6 % 2 AMBRAENH (n-6 PUFA)HY & 2.3, n-3
FREZ AR (n-3 PUFA) TG 2.2 % 57 (P>0.05).
23 AlASHKRZEER S E5H

WIE 1R, 23T WL SR & 2w T WL
TR & &, —F B2 301, M R p =X 19 1
PRI R 7 S 3 W v T B L R v R £, (H 3%
ZE R AL (P>0.05),
24 FMFEEN &I AEFEMGC-MSKIMIZE
A MRS

I FEL - e 7 7 A A T LA A 1)
SRR 2A. FRW3S (KEEEIFHFMWIW (LR
ey a, FL AT 1 4 S5 v o A Pl 32 (5] b, 5% B £
HB vy T I R G R R WS (EBE it ke ) A
W2S (B RERE B >S)

IS GC-MSHTIN, 4 b % FE A X A UL Hp A
H LA TR R PR TR, ot 3t 57 5 A A HH 10954,
Fi 5 [52] YH 77 G £ 10O, 7 7 Fot 7% i A X 0 A 00
KIVE TR, & 2 MIAERSE. BRI, 5
EbN32.1%. 18.6%A115% (& 2B). {HF L84 K14
W R AR B — FEA T S e Y B SR A N %
R R VR 0 A 34T, B 525 5 v AT 35, FEK X

pond aquaculture

C13:0+=4ile 0.85+0.03 ND
C16: 0F- AR 16.53+0.18 16.32+0.48
C17:0+-L kil 0.44+0.02° 0.3240.01
C18: 0% fla iz 3.99+0.16 4.06+0.11
C21:0=+%ime 2.2040.12° 1.76+0.13°
C22:01L R 0.88+0.02° 0.60+0.08"
C23:0=+=kifp 0.7240.03 1.23+0.09"
YSFA 25.62+0.19° 24.26+0.48°
Cl4: 1R 7R 1.65+0.03 1.73+0.48
C15: 1+ HB MR 0.46+0.03° 0.35+0.02°
C17: 1Ll 0.370.07 0.47+0.01
C18: 1R 37.24+0.60" 42.46+0.90"
C20: 1 =+l e 0.3240.02 0.65£0.07"
C22: 19V 1% 0.75+0.12 0.91+0.05
SMUFA 40.68+0.59° 46.43£1.13"
C18:2 ViM% n-6 23.82+0.63" 19.15£1.12°
C18:3 -1 KR n-6 0.23£0.01° 0.15£0.01°
C18:3JE MM n-3 2.05+0.15 2.36+0.25
C20:2 =+ I n-6 0.23£0.01° 0.09+0.04
C20:3 =Bk =J% 18 n-3 ND 0.39+0.04
C20:3 =i =M n-6 0.38+0.01 0.49+0.10
C20: 444 VU7 R n-6 0.25+0.01° 0.16+0.04°
C222 =+ R MM n-6 0.15+0.01 0.13+0.01
C20:5 =Bk TR n-3 0.16+0.03 0.21+0.14
C22:6 T ZERAMM n-6 0.58+0.04 0.51+0.23
SPUFA 27.64+0.65" 23.26+0.69°
yn-3 PUFA 0.94+0.13 1.14+1.52
¥n-6 PUFA 26.46+0.83" 21.9742.35°
S(EPA+DHA) 0.74+0.06 0.69+0.34
S(EPA+DHA)/PUFA 2.67+0.20 3.16x1.71
Y'n-3 PUFAs/Yn-6 PUFA 0.04+0.01 0.0620.02

VE: NDR AR H; Y SFARGR AN 5 8 & & ; YMUFA
AR S AR B BR & 2, YPUFAAR 3R 2 R A1 i 7 R e ==
Yn-3 PUFAR En-32 AN HIE 7 82 5 & Yn-6 PUFAR Fn-
6% AR IR S & ; Y(EPA+DHA) R — - TR A —
T RN IR I e R

Note: ND means not detected; ) SFA represents the total
saturated fatty acids; Y MUFA represents the total monounsatu-
rated fatty acids; > PUFA represents the total polyunsaturated fatty
acids; Y n-3 PUFA represents the total n-3 polyunsaturated fatty
acids; Y n-6 PUFA represents the total n-6 polyunsaturated fatty
acids; Y (EPA+DHA) represents the total eicosapentaenoic acid
and docosahexaenoic acid
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Fig. 1 Comparison of muscle flavor nucleotides between two
culture modes
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Fig. 2 Results of electronic nose and volatile compounds of Pengze crucian carp between two culture modes
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A. The radar image of the electronic nose under different culture modes, and the values on the axis are the response values of different

sensors of the electronic nose; B. The classification of volatile compounds in Pengze crucian carp; C. The expression abundance of volatile
flavor compounds in Pengze crucian carp (from high to low, red—white—blue); D. The total abundance of volatile substances under differ-
ent culture modes, with different letters representing significant differences (P<0.05)
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Fig.3 Metabolite analysis of Pengze crucian carp between two culture modes (n=6)
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A. The horizontal axis represents the first principal component PC1, and the vertical axis represents the second principal component PC2;

B. The horizontal axis represents the fold change value of metabolite expression difference between two groups, i.e. log,FC, and the vertical
axis represents the statistical test value of metabolite expression change difference, i.e. —log;, (P-value) value; The higher the value, the more
significant the expression difference. Each point represents a metabolite, with blue points indicating downregulation and red points indicat-
ing upregulation in pond aquaculture; C. Classification of differential metabolites in HMDB; D. On the left is a metabolite VIP bubble plot,
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Fig. 4 Correlation analysis between water quality indicators and differential metabolites
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COMPARATION ON MUSCLE FLAVOUR QUALITY AND METABOLOMICS OF
PENGZE CRUCIAN CARP (CARASSIUS AURATUS VAR. PENGZE) UNDER
POND AND LAND-BASED ROUND POND CULTURE MODES

JIN Quanl’z, CHEN Zhengl, WANG Dong-Genl, YU Ying-Meil, YAN Hanl, SHAO Shan—Shanl,
HUANG Zheng-Hua', WEI Yi-Hua', KANG Hao"’, LI Si-Ming' and LI De-Bing’

(1. Institute for Quality & Safety and Standards of Agricultural Products Research, Jiangxi Academy of Agricultural Sciences,
Nanchang 330200, China; 2. Sichuan Agricultural University, College of Animal Science and Technology, Chendu 611130, China)

Abstract: This study aimed to analyze and compare the differences in muscle flavor quality of Pengze crucian carp
(Carassius auratus var. Pengze) under pond culture and land-based round pond culture modes, and preliminarily inves-
tigated the underlying mechanisms using metabolomics. The results showed that compared to the land-based round
pond group, the pond culture environment exhibited significantly lower total phosphorus, ammonia nitrogen, and total
nitrogen (P<0.05) but significantly higher dissolved oxygen (P<0.05). The relative content of polyunsaturated fatty
acids (PUFAs), particularly linoleic acid, in the muscle was significantly higher in pond-cultured fish (P<0.05), while
the relative content of monounsaturated fatty acids (MUFAs), especially oleic acid, was significantly lower (P<0.05).
The umami substances inosine monophosphate (IMP) and guanosine monophosphate (GMP) were both present at
higher levels, but no significant intergroup differences were observed (P>0.05). GC-MS analysis identified 141 volatile
substances in the muscle from both culture modes, with 14 differential volatile substances identified as characteristic
flavor markers based on abundance. Among these, 10 substances were significantly upregulated in the land-based round
pond group (P<0.05), including creamy and fruity aroma compounds as well as high-sensory-threshold acidic off-flavor
substances. The overall abundance of volatile substances in the land-based round pond group was significantly higher
than that in the pond group (P<0.05), accompanied by significantly elevated electronic nose sensor responses. These
data suggest that land-based round pond culture may promote the accumulation or synthesis of volatile substances in
Pengze crucian carp muscle. Metabolomics analysis revealed 312 differential metabolites between the two groups, with
181 upregulated and 131 downregulated in land-based round pond-cultured fish compared to pond-cultured fish,
providing more flavor precursors. KEGG pathway enrichment analysis highlighted steroid hormone biosynthesis and
arachidonic acid metabolism as the primary differential metabolic pathways. These findings demonstrate that various
environmental factors influence muscle fatty acid composition and metabolites deposition through pathways such as
arachidonic acid metabolism and steroid hormone biosynthesis, thereby inducing the formation of differential volatile
flavor compounds in fish from the two culture modes.

Key words: Culture modes; Pengze crucian carp; Muscle; Flavor compounds; Metabolomics
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Appendix 1 Volatile substances

i B4 Compound CAS fREER REHRE gl ik
B2K21) Aldehydes (21)
1 LEE(C)(L) Acetald ehyde (C)(L) 75-7-0 1.338 834 MS, LRI  pungent, ether
2 CE(C)(L) Hexanal(C)(L) 66-25-1 4.199 1067 MS, LRI  grass, tallow, fat
3 trans-2- /&R (C)(L) trans-2-Octenal (C)(L) 2548-87-0 11.077 1384 MS, LRI green, nut, fat
4 trans-2-1—J&E(C)(L) trans-2-Undecenal (C)(L) 53448-7-0 15.352 1679 MS, LRI  soap, fat, green
5 2, 4-Z ZIREE(C)(L) 2, 4-Decadienal (C)(L) 25152-84-5  16.03 1733 MS, LRI seaweed
6 T PU S EE(C)(L) Tetradecanal (C)(L) 124-25-4 17.3 1839  MS, LRI flower, wax
7 T7SEE(C)(L) Hexadecanal (C)(L) 629-80-1 19.53 2039 MS, LRI cardboard
8 + \BE(C)(L) Octadecanal (C)(L) 638-66-4 21.506 2233 MS, LRI oil
9 cis-9- T NBRIGME(C)L)  cis-9-Hexadecenal (CYL)  56219-4-6  21.709 2254 MS, LRI
10 TREE(C)(L) Valeraldehyde (C)(L) 110-62-3  2.605 972 MS, LRI al“]‘;l’lrl‘l‘;’e‘;a“’
11 +HEE(C)L) Pentadecanal (C)(L) 2765-11-9 20.081 2091 MS, LRI fresh
12 KK, 4-1%E- (C) Benzaldehyde, 4-pentyl-(C)  6853-57-2 18.125 1911 MS, LRI
13 4-ZIFEFREC) 4-Ethylbenzaldehyde (C) ~ 4748-78-1 14.785 1636 MS, LRI sweet
14 BREE(L) Heptanal (L) 111-71-7 6.612 1167 MS, LRI  fat, citrus, rancid
15 cis-7, 10N W (L) CiS’CiSJ’10'1({5’“““3‘116“1 568290-23-3 16462 1769  MS, LRI
16 FRE(C)(L) Octanal (C)(L) 124-13-0 8.561 1252 MS,LRI fat 80;1; lnemon,
17 THE(C)L) Nonanal (C)(L) 124-19-6 10.539 1354 MS, LRI fat, citrus, green
18 5-HIHE-TUEE(L) Hexanal, 5-methyl- (L) 1860-39-5 6.719 1171  MS, LRI
19 trans-2-PEREE (L) trans-2-Heptenal (L) 18829-55-5 9.55 1298  MS, LRI green
20 E-4-Z5(L) 4-Decenal, (E)- (L) 65405-70-1  12.899 1499  MS, LRI citrus
21 17+ )\ J&EEE(L) 17-Octadecenal (L) 20.553 2137 MS, LRI
BA2K(5) Ketones(5)
22 2, 5-3F ZHd(C)(L) 2, 5-Octanedione (C)(L) 3214-41-3 9.32 1288 MS, LRI
23 ZABIAC)(L) Acetoin (C)(L) 513-86-0 10.022 1325  MS,LRI  butter, cream
24 FEEEIER(C) 2-Propanone, 1-hydroxy-(C)  116-9-6 10.156 1332 MS, LRI
25 3-3E R, 2-H %E- (C) 3-Octanone, 2-methyl- (C) 923-28-4 9.455 1294  MS, LRI
26 M Z_ZT?%?(%—Z%%) LYo 75698-6-5 1686 1801 MS.LRI
E(26) Alcohols(26)
27 1-C/E(C)(L) 1-Hexanol (C)(L) 111-27-3 10.389 1346 MS, LRI resin, flower, green
28 1-345-3-BE(C)(L) 1-Octen-3-ol (C)(L) 3391-86-4 11.657 1420 MS, LRI mushroom
29 1-BEEE(C)(L) 1-Heptanol (C)(L) 111-70-6 11.775 1427 MS, LRI  chemical, green
30 2,3-T “E(O)(L) 2 33“”?5?28 isomer-1 53859 13396 1535  MS,LRI fruit, onion
31 ZWHERERETEE- (C)(L)  Silanediol, dimethyl- (C)(L)  1066-42-8 14251 1595  MS, LRI
32 1- L (C)(L) 1-Nonanol (C)(L) 143-8-8 14.369 1604 MS, LRI fat, green
33 (Z) 3-T4-1-FE(C)(L) 3-Nonen-1-ol, (Z)- (C)L)  10340-23-5  14.66 1626 MS, LRI
34 2 HEE 1 REETREKC) Z‘Pr"pyl‘;ﬁzft(acn)‘ﬂ’ methyl 15684 1705  MS, LRI
35 220 1-CEEmEe) 2 Ehyk itlf;ﬁré(;l methyl 376087 15693 1706  MS, LRI
16 L, 1-(2-]{(%% 2 JE)- Ethanol, 1-(2(—81)1toxyethoxy)- 54446785 15.989 1730 MS, LRI
37 1=+ DUk EE(C) 1-Tetradecanol (C) 112-72-1 14.028 2259  MS, LRI coconut
38 ‘ngﬁ%‘(@; 2,6,6- Bic}éfé"’g?t'rliﬁl]egq“‘yﬁfa(‘lc‘i“’l’ 473-54-1 14095 1584  MS, LRI

39 2-2E8E, 3-H %L (C) 2-Octanol, 3-methyl- (C)  27644-49-1 15.71 1707  MS, LRI
40 4-FAFE2- TR EE- (O) 2-Pentanol, 4-methyl- (C) 108-11-2 14.536 1617 MS, LRI




s B Compound CAS RENH REEH  EW Eiipo
41 trans-2- " fi-1-F%(C) trans-2-Dodecen-1-0l (C) ~ 22104-81-0 14.97 1650  MS, LRI
9 R E ) Propaol ly'_cé’cl‘)’“"} 4151:97-7 15145 1663  MS, LRI
43 1+ H-3-B5(C) 1-Dodecen-3-ol (C) 4048-42-4 15.39 1682  MS, LRI
44 (B)2-T7M-1-B4(C)L)  (E)-2-dodecen-1-ol (C)(L)  69064-37-5 16.12 1741  MS, LRI oil
45 1- /(L) 1-Octanol (L) 111-87-5 13.11 1514 MS, LRI Chemit‘)ﬁl{“etal’
46 1--+75EE (L) 1-Hexadecanol (L) 36653-82-4  15.341 1678 MS, LRI wax, flower
g 12 \%?L*f'l'@’ @ 9, 12-0&?%???;11-1-01, 506-43-4 22274 2312 MS, LRI
48 1-J% (L) 1-Pentanol (L) 71-41-0 8.561 1252 MS, LRI balsamic
49 (E) -2-3J#-1-FE(L) (E)-2-Octen-1-ol (L) 18409-17-1  13.845 1567  MS, LRI citrus
50 2-FMf-1-1%, (2)- (L) 2-Octen-1-ol, (Z)- (L) 26001-58-1 13.88 1569  MS, LRI flowery
51  2,4-ZJ#%-1-B%, (E, E)- (L) 2,4-Decadien-1-ol, (E,E)- (L) 18409-21-7  18.095 1908  MS, LRI fatty, citrus
>2 B %%kél:erﬁ_l_ Tetraoxaatét?;gégazn-l-ol (9] 3650-20-4 22.05 2289 MS, LRI

B 15) Acid(15)
53 FERR(C)(L) Acetic acid (C)(L) 64-19-7 11.833 1431  MS, LRI sour
54 HFEZ(C)(L) Formic acid (C)(L) 64-18-6 12.456 1471 MS, LRI
55 FRIEER(C) Heptanoic acid (C) 111-14-8 16.47 1769  MS, LRI
56 FHER(C)(L) Benzoic acid (C)(L) 65-85-0 22.063 2290  MS, LRI urine
57 HEER(C)L) Lauric acid (C)(L) 143-7-7 22.563 2343 MS, LRI metal
58 T PUKEER(C)(L) Tetradecanoic acid (C)(L) 544-63-8 24.275 2532 MS, LRI
59 + FEEER(C)(L) Pentadecanoic acid (C)(L) 1002-84-2 25.971 2721 MS, LRI wax
60 T\ FEBR(C)(L) Octadecanoic acid (C)(L) 57-11-4 28.313 2924 MS, LRI
61 HER(C)(L) Oleic acid (C)(L) 112-80-1 28.721 2953  MS, LRI fat
62 3-FHETE- (O Butanoic acid, 3-methyl- (C)  503-74-2 14.501 1614  MS, LRI
63 ER(C)(L) Capronic acid (C)(L) 142-62-1 16.472 1770 MS, LRI sweat
64 dI-HEFR(C) dl-Alanine (C) 302-72-7 3.215 1018  MS, LRI
65 TH(C) Butyric acid (C) 107-92-6 14.088 1584  MS, LRI ran"is‘i’v;f‘fese’
66 A-HIHE-2-EULERC) 4‘Methyl‘2‘z’é;’valeri° acid  g16.66.0 14865 1642  MS,LRI
67 11, 14- =B ZJBBR(L) 11, 14-Eicosadienoic acid (L)  2091-39-6 29.521 3009  MS, LRI
fH2K45) Esters(45)

68 F R ST (C)(L) Formic a‘(ccic)‘sztyl ester 112323 13.108 1514  MS,LRI
69 A 5 5E IR CR(C)(L) Ethyl myristate (C)(L) 124-6-1 18.718 1964  MS, LRI ether
70 9-F7SHMHE ZBH(C)(L)  Ethyl 9-hexadecenoate (C)(L) 54546-22-4 20.94 2176  MS, LRI
71 B Z.B(C)(L) Heptad;ctfr“zg)?f)d’ ethyl 14010232 21195 2201 MS, LRI
72 LR ERER(C)(L) Linoleyl acetate (C)(L) 5999-95-1 21.271 2209  MS, LRI
73 fifl 12 2,18 (C)(L) Ethyl stearate (C)(L) 111-61-5 22.515 2338  MS, LRI wax
74 (B)-9-+/)\MiM ZHE(C)(L) (E)‘9'O°t:s‘3:f‘zg‘)’éif"id ethyl 114187 22679 2355 MS, LRI
75 12 %é%)(f)ﬁﬁm oM 9, lze?}f;?‘izf;d(‘ecl;?i") acid, 544354 23081 2409  MS,LRI fruity
1 @2 9@% @]E.S(C;(Swi agicll,zr;lclthy(z)l;%%%??gj 77 30108 23598 245  MS. LRI
77 ©is5.8.1 1@:58%:%@ i Ci:fi’ dgré;tgf‘e’:fglfg;"c 14602-392 24731 2584  MS, LRI
73 @2) %ﬁéﬁ&ng% Zmiizeilfyloecsttae(ieiaztr 7.7y 1191419 24922 2606  MS.LRI

(©L)
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s B Compound CAS RENH REEH  EW Eiipo
L 5, 8, 11, 14-Eicosatetraenoic
79 VUG ER 1 (C)(L) acid, ethyl ester, (all-Z)- 1808-26-0 25.08 2624  MS, LRI
(919
R (2- L& B L) Hexanedioic acid, bis(2-
80 OWn) cthylhexyl) ester (C)(L) 103-23-1 25.4 2660  MS, LRI
4,7,10,13,16- =+ ZWFH  Methyl 4,7, 10, 13, 16-
81 W5 P S (C)(L) docosapentaenoate (C)(L) 31930-67-3 27.318 2845 MS, LRI
82 (2)-18-1/\-9-F N EE(C) (Z)-18-Octadec-9-enolide (C) 80060-76-0  29.511 3009  MS, LRI
A A 7 e Nonanoic acid, 9-oxo-, ethyl
83 9-FAC TR ZE(C)(L) ester (C)(Ly 3433-16-7 19.056 1995  MS, LRI
84 15-HIEEA AR ZHE(C) Ethyl 15-methyl- 21196 2201  MS,LRI
hexadecanoate (C)
(2)-+Lki-9- )R 1 (Z)-Ethyl heptadec-9-enoate
85 O L) 1089325-29-0  21.822 2265  MS, LRI
AT TG Hexadecanoic acid, butyl
86 T7NEER T BR(C)(L) ester (C)(L) 111-6-8 22.294 2314 MS, LRI
e\ T i 9-Octadecenoic acid, methyl
87  (B) 9-1/UGIRHEL(C)(L) ester. (E)(C)(L) 1937-62-8 22376 2323 MS, LRI
. 4,7,10, 13, 16, 19-
38 (ajﬁé)ﬁ;;;%(%l,%’@ﬁ’cl)?iy Docosahexacnoic acid,  2566-90-7  28.155 2913 MS, LRI
- methyl ester, (all-Z)- (C)(L)
= 5 ez = . : _
39 A 2R, 3-+PUkidlE  Methoxyacetic acid, 3 6290-49-9 13.617 1550 MS, LRI
© tetradecyl ester (C)
90 HEERR 2. 16(C)(L) Ethyl laurate (C)(L) 106-33-2 16.534 1775  MS, LRI flowery
91 3y - R BRI (C)(L) Methyl'ga(rg‘)‘zi)'““"le“ate 16326-322 233 2422 MS, LRI
.~ ] - (Z,Z,7)-6,9, 15-
92 (all-Z)-6, 2 i 155+/\ﬁjk*}?ﬁ Octadecatrienoic acid methyl 864293-46-9 15.603 2584 MS, LRI
& H G (C) y
ester (C)
— 58,11, 14, 17-
93 (all;ﬂ%%iS%Sﬁg |;|1;|’ ﬁ};— ’(é;(}j) + Eicosapentaenoic acid, 2734-47-6 25.631 2686 MS, LRI
methyl ester, (all-Z)- (C)(L)
94 A FTH(C) Chloroacetic acid, nonylester 5451 g5 7 14395 1606  MS, LRI
cis-11, 14- =B MR H  cis-11,14-Eicosadienoic acid,
95 HE(C)(L) methyl ester (C)(L) 29.521 3009  MS, LRI
9% WL ReL) — Formic acé‘sléezr'%’gpylpemyl 15685 1705  MS, LRI
97 + TR ZBE(L) Pentade":sl:gri‘zﬁ;id’ ethyl 4111405 19747 2060  MS, LRI
9, 12-F /)\Bk ZJRHIR(Z, Z)-F 9, 12-Octadecadienoic acid
98 B (L) (Z. 7)., methyl ester (L) 112-63-0 22275 2312 MS, LRI
- — 7 = . . . .
99 10, 13- =R MR HEE 10, 13-Eicosadienoic acid, 30223-50-8 24721 2583 MS, LRI
(L) methyl ester (L)
6,9, 12, 15- )\ PUIEER T Butyl 6,9, 12, 15-
100 BH(L) octadecatetracnoate (L) 73097-00-4  23.835 2666  MS, LRI
101 n-CFR 268 (L) n-Caproic acid vinyl ester (L) ~ 3050-69-9 14.091 1584  MS, LRI
. — cis-7, 10, 13, 16-
102 s 10;@%1@3?; E%g;; B b cosatetraenoie acid, methyl 13487-42-8  20.497 2132 MS, LRI
ester (L)
103 9, 12-F AR fE 2. Ehyl9, lz‘h‘a’i*)’decad‘e“oate 21575 2228 MS,LRI
104 + )\ e T (L) O“adecan(’ic(i‘;id’ butylester 153955 23987 2499  MS, LRI
105 FRAFIER HH i (L) Methyl palmitate (L) 112-39-0 20.357 2118  MS, LRI
. JATS 19 ¥AEL 7 i 9-Octadecenoic acid, 12-
06 1/ w[ﬁg"j(’zl)]z_ fi)% LRR, hydroxy-, ethyl ester, [R-(Z)]- 55066-53-0  18.865 1978  MS, LRI
L
107 2-FMEWMZEG )  Propanoicacid, 2-hydroxy-, g7 043 10005 1323 MS, LRI fruity
ethyl ester (L)
108 SRR 2T (L) Ethyl octanoate (L) 106-32-1 11.46 1407  MS, LRI fruity
109 LRS- (L) Hexa“ethie"sit‘;f?id)’ S-propyl 5430780 14.09 1584  MS, LRI
110 cis-9-|-PUimeping (L)  cis-9-Tetradecenoic acid, 19115 2000  MS, LRI
- heptyl ester (L)
iy 10,13, 16-—+ "B =IRIR Methyl 10, 13, 16- 24.92 2606 MS, LRI

FE (L)

docosatrienoate (L)




s B Compound CAS RENH REEH  EW Eiipo
112 ZW . (L) Ethyl decanoate (L) 110-38-3 14.178 1590  MS, LRI fruity
113 SRR 2,88 (C)(L) Ethyl palmitate (C)(L) 628-97-7 20.712 2154 MS, LRI

BeR(7) Alkane(7)
114 ZH\B(C)(L) Eicosane (C)(L) 112-95-8 14.831 1639  MS, LRI alkane
115 W 2.5%(C) Ethylene oxide (C) 75-21-8 1.34 835 MS, LRI
116 2, 5- R LB (C) 2, 5-Dihydroxyheptane (C)  70444-25-6 14.887 1644 MS, LRI
ZIR[2.2.1]FEk%, 2-(1-F & Bicyclo[2.2.1] heptane, 2-(1-
117 735)- (L) methylpropyl)- (C)(L) 74663-93-7  16.936 1808  MS, LRI
118 =1HE(L) Triacontane (L) 638-68-6 22.894 2378  MS, LRI
119 fMER(L) Squalane (L) 111-1-3 15.907 1723 MS, LRI
120 BERE(L) Heptadecane (L) 629-78-7 15.02 1654  MS, LRI
R2K(4) Amines(4)
121 -FERZEE, (9)- (L) Alanine (egﬁa)mlde’ S- 71773950 1327 833  MS,LRI
122 2-T#-1-M, N-T 2%, (E)-  2-Buten-1-amine, N-butyl-, 62337-86-4 15.431 1685 MS, LRI
© (E)-(©)
2-(2, 6= HIRLHE A HL)-N-F Ethanamine, 2-(2, 6-
123 2 o ngﬁ_ (C)i) dlmethylphen(()jxy)—N—methyl— 14573-22-9 1515 854 MS, LRI
124 FEL N, N-ZHIZE- (O) Methylam‘“ezg)’ N-dimethyl- 75 55 3 3.635 1039 MS, LRI
IHIR3) Alkenes(3)
M, 5-CH-3, 3- - Cyclopentene, 5-hexyl-3, 3-
125 O dimethyl- (C)(L) 61142-66-3  16.979 1812 MS, LRI
126 7-PE M, 1-5- (C) 7-Heptadecene, 1-chloro- (C)  56554-78-0 21.76 2259  MS, LRI
BT 3.2 B . i —ethyl-2-
127 1,3-C 2, 3-45E-2-H %~ 1, 3-Hexadiene, 3-ethyl-2 61142-36-7 11.057 1383 MS, LRI
(L) methyl- (L)
HE@4) Others (14)
N-ZEFEHLEETAE  Oxime-, methoxy-phenyl-
128 (©)L) (L) 1562924-97-3  15.575 1696  MS, LRI
129 9-—HH (C) 9-Eicosyne (C) 71899-38-2 18.53 1947  MS, LRI
130 ZRIFHEME (C) Benzothiazole (C) 95-16-9 17.64 1868  MS,LRI  gasoline, rubber
131 AL (O) Hydrazine, methyl- (C) 60-34-4 2.175 925 MS, LRI
132 HIHMR(C) Semicarbazide (C) 4426-72-6 1.581 861 MS, LRI
133 %, 41, 6- ik (L) Nephthalene, decahydro-1.6- 175, 51 5 16089 1738 MS, LRI
dimethyl- (L)
f L i 2 A R Carbamic acid, e
134 R TR TSN (O] monoammonium salt (C)(L) 1111-78-0 1.183 818 MS, LRI
135 ZHE(C)(L) Dimethyl ether (C)(L) 115-10-6 2.505 961 MS, LRI
136 ik, 2RI ()  Propane, ?ég‘zg‘)e“yloxw‘ 926-65-8  2.601 971 MS, LRI
137 47K H ik (C) Glycidol (C) 556-52-5 1.341 835 MS, LRI
51 ot A AUk R - 2(3H)-Furanone, 5-
138 )WL) dodecyldihydro- (C)(L) 730-46-1 25.365 2656  MS, LRI
139 2- LR (L) 2-Pentylfuran (L) 3777-69-3 7.445 1199  MS, LRI green bean, butter
=4 7 W0 RE=T:s 2-Ethyl-1-hexanol,
140 ZRALER2-45E-1-CFF (L) wifluoroacetate (L) 15.675 1704 MS, LRI
141 2-HEFE - (L) Ethanamine, 2-propoxy- (L)  42185-3-5 2.605 972 MS, LRI

e R E WA TRG (C)FARAE MU 7 J8 AT I S A5 420, (L) A I 228 [ s 5 A A A 0 AL 5 4
Note: (C) after the compound name in the table represents the detection of the compound in pond aquaculture, and (L) represents the
detection of the compound in land-based circular pond aquaculture mode
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Appendix 2 Expression abundance (area) of volatile compounds in Pengze crucian carp between two culture modes

B TR P B R R
L 1133466290135 873951601634
Ui 3612110+862991 2522194+428473
Z 4Bl 8770568+2855291" 20460492+2797683"
FR R I B ND 518754+133236
1-CV 5572684+1530668 5317794+1500158
1-3F45-3-1 1581555+343206 1168425+88071
Filk i 5619297+2135389" 15154299+1100216"
2,3- T Zf% 26001117+8655596 49376751+6385091
1- T8 959879+58355 2456767+1533034
N-J2 5L 2K H T e g P 5528623+£1650454 9103958+3030651
2, 4-%5 Il 494885+135170 780838+354383
+ DU s 463361+52226 550086+173576
SEEA YA 3504018+566094" 1726329+313390"
IS s + +
RWAY 4 3541618+372027 3593096+768978
975 R . 4641588+1584781° 9827609+1573694"
VA R\ AT 634304+72617 526432+79383
+ )\ & 504531496895 639466139297
(B)-9-+ /S his s 812557+138614 1163901142351
i R IR . T8 2034826+214337 1910678+275698
JER:a 2865651+£524542" 575401£96911°
(E)-9-+ )\J#IR 2. I 34657611+6329414 39167551+4189332
9, 12-1 )\Bk IR g 58543331+4617996 44520229+4659178
(all-Z) 9, 12, 15 )\ Bk =452 7 I 4159653+£395513" 2942838+330665"
T DUk RR 2356381305793 2737777+177783
(all-2) 9, 12, 15-+ )\ Bk =M & 2. 1 2364507+249475 2177074266756
A UG IR 2. 16 5030131+729718" 8388837+1088350"
+ T kg 11370772+£2939866° 29636564+4208100°
s 1517005£551139° 6121776+1181618"
(Z)-18-1 )\ 5-9-45 A i ND 3152488+522934
(Z)-THkE-9-4 1R 2.1k 140945089590 1085181+261625
(all-Z) 4,7, 10, 13, 16, 19- - Z /NI R FY S 929645+173358 2567724245504
T 1725849+415836 3752367+1575811
HEERR 2.1 5882880422726 ND
FF Sy~ XV JRR % i 965096107873 1718883+237503"
-+ 726752+77381° 29583328004
EEHAIR .15 25992960+2738364 22471117+3141284

T FHNDRERARIE], F—47H L AR R T EREZE R B3, P<0.05, n=6

Note: ND in the table represents not detected, while different superscript letters in the same row represent significant differences,

P<0.05, n=6
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