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1622 Ko

S 45

K 855 81 [ Culter alburnus (Q) x Megalobrama ter-
minalis (3)] J&, W% B 58 5 H AR 4 3R IF FEAIT
FEATRE S Ah, KRR WUESE 1A R
FE X T = 0 87 (M. terminalis) /%) LA BRAL S5 PE |
R SR RO 21 A — 2 AR
M 11 5R JE AL (Cyprinidae) 13V &l (Culter-
inae) #1J& , |z A TR E & IOK R Lin, H
HEAEAERPE , WFEEE  & 3£ S5
M2 eEEE, &—MEERETEE,
FLLE 1999 47, SEME BN T 5% 58 T IR i s R JR W
UEAESE , KIS I i 17 3% 7 oK DL B A= b 5
PRI B 0 e A5 S Sl o FR R AV R R T
TR TR Z — o 1R 22535 B X 04 )
PR L AR IR DL L) ROE R OR AT TR
[ FRFE AR5 (HAE, T HALAM BT, JC
HOJR U PR T 1 XU 0 J5 1 BF 5 A A O
FERVERIRY) B S . WA2R . MR R3S
MR UL M Je e S 4 R AL S L i sk, L
DA rP a2 TR N 7 R AR R 1 22 4 R M LR 1k
YR HT AR B ) il LA %
T2 N TR LA A% 5 A XUR ) o 1) 5 s R LG 4]
23 [ 4 52 e 9 2 i RCE VEAN, HETT A
SR BN 9T O R, AR SN IR A5
5 BRI 3 PRI B 7K < 0T S L AL A )
AE IRy . BRI 6 R B AR R A X Ak
BYHEAT THETE, VAR Gr JIL Y B A
I G RK il SR G AR R T e e ) 4 A

i€/ R/ 15315 17 = WL Dl e 2 7y
1 MRS A

11 SEEHARE

ABIEFE i SR TR S Sk )RS A KT
BRI X 2R 52 R DA T R 4 SR Al S, 7oA
Y 12 G0 57 S BA(TC 1) Ft 34 YOG 1K B 18>
Fr H R BA(TC2), Tt I P9 418 PR K B0 38 % 7l &
iR 5 sk —FHEIT AR BE L 5 LA KA (22 m X
5mx2.5m), TERMABIE T IR0 K b s
Jiti (51 1) FERFERT, B SCH e 24 h D
b WEERSRMAAKK . REE . NERE
PEATI IR IC S . BEJE XS R T AR I (1
10 000, J+iak) RIS BEATRE SR A, HOMIIN 35
WL, I VKGE RS 5% A —80 °C PRAFRFIN . Z2fll 75
WUHFEA . BEW . Kor . Z IR AR Vi Y
M5E A DAL PR 4 Ak XU 9 Joi 11 0 7

12 AEAEFRTNE

WLRIZK 43 & B9 E 2% GB 5009.3—2016,
105 °C b+ Zfa ; JLAKLAR I A I R & X
Fh 4% BB GB 5009.6—2016 #4175 LA KL
HR AR E R, 2% GB 5009.5—2016 #E17,

1.3 AAREER S ETEN

WL P 2 PR 4 R A I 52 2R P A L2 A 3 oy
Bri (H 5z, LA-8080), 44 %k 19 o35 Ay fifh 2

R e
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Fig.1 Diagram of in-pond “raceway” aquaculture system
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RIPHE TR . FERAT kS BB LR
(SR, HERRARIBGE SAEAS A KRGS . BlJS
JIEA 10~15 mL 6 mol/L $h FRVE W, W5 /K it & #E %
) A R 3~5 min, FEA 1 min 5 % EH %,
SR THCE TE (110£1) °C Ay H AL XUIE 547 K i
22~24h, TR EFBHBRAEZER. HK
fft T U8 2 S0 mL S, A 4lik A 2R
YRR AR, GRS . HERRIEL 1.0 mL
I A 15 mL .08 H, 40°CIRERELZET
8, )i M 1.0 mL pH fH 2.2 (0 F745% iR 4N 2% vh %5
W MRS, 3 0.22 pm JEME S EALINE . 45

FH /100 g T o o PFP 5 48 J7 X S B
PR SE R AR U5 FAO/WHO HEI 1 28 HE R 143 b 1
B E IR VLY (AAS), IR L1 4)
(CS) LIS E A S EAHE, A

WA P PR SRR A (mg /g Pro)

AAS = FAO WHO W/ BT I IR & Bt (mg/g Pro)
cs_ _ IRBEHIERVEUER: i (mg/g Pro)

T XS E (R R PR ERR & i (mg/g Pro)

1.4 AL PABERAER N E

HEB AR 5 FE I B, A2 100 mg £5
PR THE . 2mL 95 % Z B 3 kil f7, 1R
JEIA 10 mL R PR . 70~80 °C 7K I 554 T 7K
fift 40 min, JKffEE NG R ZEE, BHMA 10
mL 95 % Z P, IRA1EMA 50 mL Z, kA il Bk i
BWRAEI . YR Tk 2 B ROV T B A 6 K i T A
B3, MiEHIERNBREKBEEET, K
A (100+£5) °C H #h 5k KE IR AR o T4 2 he BEJS
ARZE M A 2 mL 2% S A AL H B W, 7E85 °C
K E K 30 min, 4EZENA 3 mL 14 % =4
A BT Y B U, s Il K T i v 4k 22 7K 3 30 min,
T ERERTIMA 1 mL IEC %, PR 28H 2 min,
E 1 he 43)2 5 HERR I s W 100 uL, A
900 uL IEC BE, 0.45 pm JENEE IS EALKEI

WL TR B 7 R 1) 20 B R T ASCAH €83 -5 i A
(Thermo, Trace1310 I1SQ) #E 47 72 , 4 2k i 4 1%
K4 TG-5MS (30 mx0.25 mm, 0.25 pm), i
JF . EARIRIE N 80 °C, {#4F1 min, L) 10 °C/min
f) R THIE E 200 °C, BifiJ5 LA S °C/min Y 3 K Tt
i 2 250 °C, fixJa Lk 2 °C/minfY 33 K T3] 270 °C
FHORFF 3 mine #EFE FTE B 290 °C, & F IR
JEE N 280 °C, (LR IR A 280 °C, #HA N4l
FEA A (99.999 %), Wi~ 1.2 mL/min, K H A
SIS N ERE . HAE LAY 30~400 amu,

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

FEAS TP B0 I 07 PR 2 T B 4 R R AR B I E]
FATR A5 PF T 998 A AR HE (Sigma) X HEAT 25 .
SRV MR IR BIARR 70 IR (Y% BMRIITR) .
15 BLPIE L M KR E

JUL PRI 22 2 1 IXUIA 49 Jo >R FH SR 6838 - 25 1
il (GC-IMS) B AR #1773 B 240 o HERA AR
B2 g WIAREA, BT 20mL Wz gt kEip, F
80 °C #& ¥ (500 t/min) % & 20 min, #FFEAKF K
500 pL, PEREEFIRE N 85°C, #A N w4l A
(99.999 %), KH HBHHSA TR, B
TEAE 2B A MXT-5 (15 m»0.53 mm, 1pm), i
I BE A 60 °C, #1] 4R i 3 O~ 2 mL/min, & £F
2 min, FAJ5ZME ETFE 100 mL/min, 438 B [E]
#7120 min, B FiERIE &M THEE K 98 mm,
F1E 500 Viem, VRSN E 4N, (99.999 %), i
A 150 mL/min, IMS £ 286 4 45 °C.

1.6 HESH

TE 548 b 10 DU 5 T2 2 DUAE 9 SRk,
T A 52 96 B3 2 2%l SPSS Statistics 17.0 5% 4 1
RIS e K3 o 5256 45 R 3R - B E bR R DR
(n=3), P<O0.05HF PN W& R AAF R EER, R
A % 143 43 B (principal component analysis, PCA)
XoF L PR v 5 P o R L AT A AT, e b i
FETE SIMCA 14.1 B4 58 i, 48 S 430
YIE MR GC-IMS N # ) Laboratory analy-
tical viewer (LAV) il Library Search %X 7 #f 17 .

2 HEH

21 EEESY

2 FhFEEE 5 2 OIS B S A AR bR SR L
F 1, TCI1 FI TC2 ZH 78 M8 e I (A8 85 . IE 3 B
e ¥ U0 B 2 7 (P>0.05),
22 AMAEMEFRS

2 b3R5 7 2T A AL A H R E 3R A
R &5 R B R, TCL ML MLIE I & & TC2 4
B9 1.35 1%, SR, 2 FhgE 7 R A Mg A7 L
PO 2R (1 . MBS F K 23 & B3 s
(P> 0.05)(% 2),
2.3 AR ELRER X EN

2 b 35 7 AT RS AL P % e
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x1 FRFEAFRTRBHNESESH
Tab.1 Morphological index of C. alburnus under

different culture conditions

fRbR

. TCl TC2
index

i E/g body weight 346.97+50.15  344.53+61.25

fEfAEE/%  visceral somatic index 5.81+0.25 5.83+0.44

AES#5 /%  condition factor 1.08+0.03 1.01£0.03

T TCIATC243 3 it % Gt TR A AT 4 418 3R 7K BO3E  F- 4 FY
TG, FIF

Notes: TC1 and TC2 are C. alburnus in traditional pond and in-pond
"raceway" aquaculture system, respectively, the same below

R2 TRFEAXNBERNAERERKT (% TE)
Tab.2 Proximate composition of C. alburnus muscle

under different culture conditions (% dry matter)

lﬁi TC1 TC2
HZEA  crude protein 89.35+0.09 90.70+1.56
FAEWG  crude lipid 5.05+0.78 3.75+0.20
/K53 moisture 77.66+0.89 79.49+1.16

17 ﬁlﬂf«ﬁ% 35 9 PR A IR (7% 2 Fhp

T AR M 8 P AE LT A IR . A Y
M%‘%ﬁ%&ﬁ%ﬁﬂ& (1.65~1.77 g/100 g), H kN
LR (1.39~1.47 g/100 g), [ 4H % R A 451 4 PR 1
W Fh 3% 8 7 20T B B0 UL I G i 3 25 S Ak
(P>0.05), HAthoh i & FEmMR & =¥ TC2 4 8 %
5T TC1 4 (P<0.05)(3 3)

K AAS 1 CS W43, XARFEFEE T
()R O PR ) SRR IE A T8 IR T4, A T
B B9 & LR 1) AAS Fl CS PE 43 ¥ F B TC2 4H
T TCL4H . BREIEARRSN, TC2HMNLA AAS
W43 15 T FAO/WHO ArifE . PRI 77 58 Iy =11 £
A, R R Y I R T FAO/WHO FIXS 2 8 1
FrifE (3 4).

2.4 ALABEHERZA X

2 Pl %58 5 S B M SR LR
20 MR DT IR, AU 4E 6 A iR AN AE BT R (SFA). 5 Ff
BAANTRL RN R W R (MUFA) . 9 Fh 22 A1 F1 i B 12
(PUFA)(# 5). TC1 4iJLIAH SFA. MUFA HIPUFA
A3 5 RIS I BRI 24.41 % . 44.23 % Fil 31.36 %,
TC2 H WL H SFA. MUFA Fil PUFA 4351 /5 &
RE 105 B2 1Y) 26.89 %. 40.17 % F1 32.95 %, iR 3
FhRE T R 7E 2 4 18] G i 2% 25 % (P>0.05). TC1 4
(MR (C18:2 n-6¢). a-VEJFRAR (C18:3 n-3) Fil —

https://www.china-fishery.cn

#3 TREFEAXNT AR RRER
YA FR (g/100 g2 E)
Tab.3 Amino acid profile of C. alburnus muscle under
different culture conditions (g/100 g wet matter)
Eizga

. TC1 TC2
JiE R Thr 0.760.01 * 0.810.00 °
4iEmR  Val 0.85+0.01 0.88+0.00
HAR Met 0.45+0.01 * 0.48+0.00 °
FER e 0.75+0.01 * 0.79+0.00 ®
FHEM Leu 1.39+0.03 * 1.47+0.00 °
FKNEAM Phe 0.70+0.01 * 0.76=0.00 ®
#ER  Lys 1.65+0.03 * 1.77£0.00 °
HEM His 0.55+0.01 0.54+0.01
N 0.97+0.02 * 1.03+0.00°
DLFREER YEAA 8.07+0.14 8.54+0.01°
REEM  Asp 1.7540.03 * 1.90+0.00 °
Fx 2 Tyr 0.59+0.01 * 0.62+0.00 °
Y45 E  Ser 0.65+0.01* 0.69+0.00 ®
BEK  Glu 2.43+0.05 * 2.66+0.01°
H&® Gly 0.86+0.01 * 0.88+0.00 °
HER Ala 1.10+0.02 * 1.18+0.00°
&R Cys 0.28+0.00 0.27+0.00 *
% ® Pro 0.59+0.00 * 0.63£0.00 °
FEBFREAMER  YNEAA 8.25+0.14 " 8.82+0.02°
HBEIER YTAA 16.3240.27 ° 17.36+0.00 °

e FATHAR R K AR TR 55 E 7 (P<0.05), FIF
Notes: values in the same row with different superscripts are
significantly different (P<0.05), the same below

T =R (C203n3) H A S B R ES T
TC2 4 (P<0.05). TC1 41JLIA ' (EPA+DHA) 7% i
= TC2 4/ 1.8 1% . HARMARNIRR A 4 & i 1E 2
T 75 5 7 20 ﬁﬂclﬂ%ﬁ%%# (P>0.05).,

2.5 ALAE.R M XKL

AN Ta) 37 586 77 20N LA P 5 A LY GC-
IMS 7 25 5 DL 18] 2 [ gl A bR AR 3R SAH (3
PR B B IR (s), BEARARACER B T IR R BT ] (ms)o
BEAR PR 1.0 Ab B L1 48 hy 28 V3 —fh Ak B S5 g 25 ¥
U4 (reactive ion peak, RIP), RIP Pl (1) 45~ 58 BEA
R-MELREAEY, AEFRREMERE, 4
BRRRE TR, SOBRKERTEEE, A
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x4 TREIFEFRATAEANA b FEERARTN (mg/g ER)

Tab. 4 Essential amino acids composition of C. alburnus muscle under different culture conditions (mg/g prot)

— N EE=e FEEMIT 7T (AAS) AT (CS)
amijjizds FAO/WHO exg%g E;ft‘e:i'n amino acids content amino acids score chemical score

TCI TC2 TCI1 TC2 TCl1 TC2

FruE R e 40 54 37.66 42.53 0.94 1.06 0.70 0.79
A Leu 70 86 69.56 79.32 0.99 1.13 0.81 0.92
AR Lys 55 70 82.60 95.43 1.50 1.74 1.18 1.36
N BR  Thr 40 47 38.05 43.36 0.95 1.08 0.81 0.92
iR Val 50 66 42.47 4733 0.85 0.95 0.64 0.72
HERAHER Met+ Cys 35 57 36.49 40.11 1.04 1.15 0.64 0.70
FNERATEZER  Phe +Tyr 60 93 64.64 73.92 1.08 1.23 0.70 0.79
WRAER YEAA 350 473 404.38 459.12 1.16 1.31 0.85 0.97

#5 TRFEARNTHABANATEHERAR (% 2BEHE)

Tab.5 Fatty acids profile of C. alburnus muscle under different culture conditions (% total fatty acids)

(=3 7y

faE?yﬂ]inls e e
MG EER  myristic acid C14:0 1.03+0.06 0.98+0.22
+H iR pentadecanoic acid Cl15:0 0.18+0.00 0.15+0.01
FERIER  palmitic acid C16:0 16.67+0.08 18.12+0.61
BEKFR  margaric acid C17:0 0.22+0.00 0.2120.00
EGER  stearic acid C18:0 6.02+0.17 7.42+0.69
16ERE  arachidic acid €20:0 0.29+0.01 trace
KERMER  palmitic acid Cl16:1 3.82+0.16 3.3240.67
M oleic acid C18:1 n-9¢ 36.88+1.35 31.77+4.55
Z+BRHEEZ  eicosenoic acid C20:1 1.19+0.04 1.03+0.08
JFER  erucic acid C22:1n-9 2.13£0.26 3.66+0.89
LR nervonic acid C24:1 0.21+0.03 0.38+0.11
WEHER  linoleic acid C18:2 n-6¢ 20.17£0.27° 16.41+0.67 °
y-TEJRRER  y-linolenic acid C18:3n-6 0.17+0.00 trace
o-WHRER  a-linolenic acid C18:3n-3 1.66+0.05 ° 1.06+0.12*
R )GER  eicosadienoic acid C20:2 0.99+0.04 0.97+0.12
T R=ER  eicostrienoic acid C20:3 n-6 1.46+0.13 1.99+0.36
Z B =HilE  eicostrienoic acid C20:3 n-3 0.17+0.01° 0.12+0.01 *
1EEVUMRERL  arachidonic acid C20:4 n-6 0.25+0.03 0.55+0.19
ZBRTUGRR - EPA C20:5n-3 1.000.13 1.60+0.38
“ TERAKER  DHA C22:61n-3 5.49+1.03 10.25+2.95
HIFIFEWIER  saturated fatty acid YSFA 24.41£0.18 26.89£1.07
BAMIAENIER  monounsaturated fatty acid YMUFA 44.23£1.24 40.17+4.30
ZABFAENIER  polyunsaturated fatty acid SPUFA 31.36+1.06 32.95+3.23
ZABR AR N R EPA+DHA 6.49+1.17 11.85+3.33
A R R T RN IR 2 AR DR (EPA+DHA)/PUFA 0.20+0.03 0.34+0.07

T K P R “trace” (R B I DT A 2 A 07 I 35 A T e AN

Notes: "trace" in the table indicates that fatty acids content is below the minimum detection limit
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45 %

0.017 [V] 1.097 [V]

B 1) /s
retention time

100 SIS
1.0 1.5 2.0
RIP: 8.16 ms
B F TR l/ms
ion drift time
(a)

TR B T8/

retention time

0.017 [V] 1.097 [V]

1000 §
900
800 H
700 §
600
500
400
300
200
100 &

1.0 1.5 2.0
RIP: 8.16 ms
BT IEFEIT [7]/ms

ion drift time

(b)

2 FEFEARTEEAN AN GC-IMS & E

0.017[V]~1.097[V] K /R 1% F & %F B[ {5 5538 F 6. (a) TC1, (b) TC2

Fig.2 GC-IMS spectra of C. alburnus muscle under different culture conditions

0.017[V]-1.097[ V] represent the signal strength value corresponding to the color. (a) TC1, (b) TC2

) 57 46 7 =T iR B L IR v % PR i AR 2 0
Wi 22 5% (& 2),

AR R4 75 20T e L P v o s
MR VEAE Y, LG 1R 6 R L 4
FREE . 1 FRER AL 1 Ah 22 IR B9 (3R 6). BEE N
PR 355 7 =X 5 GEIL PR P i T
HAEY, BfECBE. R2-COMRE . IEBREE.
DR IESEmE . LRE. OSSR, TR, R
2-FHJE TR T AE SO o TR SRy B R A R M
fe&Y, LG 2-5ER . Nl . 2- Tl . 2-8GH
3R HL 2T F AN 6-H F -5-B I -2 . 1k B IMS
AR 0 Y I iR B AR R R AR AR £, PR [R) FRH Jy =X
T R UL PR M DR A B R AT S L o BT
(PCA), ik i 1 2 A48 1 (19 BTk 2531y PCL:
67.28% FIPC2: 13.77%, —# Zit5mitah 81.05%
(1 3), FH-HYE L5 A (TC) FiiE"(TC2)
FRIE AL UG E B X, mT LB XA F

Kl 4 RIS LR Y& &, 5 GC-IMS K
1Y FlavourSpec” % 4t (GAS) H Y LAV {4
() Gallery Plot #ffi 1 FF I L i 45 & #1454
TR A FEA h 23 ¥ R L B 15 5 0,
B A AR A — 42 & VAL & W TE A R AR A 18] (Y 15
S, BRI LEREY, I
g R AR S R, T TC1L4,
TC2 41 H3ME BANLIN H 2-B . 1F O BRI 1-2 4 -

https://www.china-fishery.cn

-EER TR, SR, 2-T . 3-523E-2-TH .
TRE . 3-HFECTREE O 2-FIE-TEE . IEGEE . IE
PRl . ORI OISR T Y A AR

3 iR

IR R E A RS AR Y T, HAEE
i S IE B T AT R, RS A
R AE 7 A A ak A Al R B8 5l 2 HLIAR IE W AR B
ok, A LR 4l T E LR AR LT &
Fem . ARFER, TC2 HALA LT E R . Ik
DFEAFERMB AR GBI B E R T TCL 4,
O B SN R = A 5 BT P AR B T 22
W, HOFFE R, < MUIE IR 5 4L 0 T AR
AP 00 75 2 F 1R R S 2 35 1R A 4 T b 37 5 A 4 4R
BRI WIRT: . 78 2 IRy 25H v LA
o, SERENLTEER AN AR, HKN
SRR, HX PR LT &R & R TC2 41y
BESTTCLA, BMAMREREIIKLET . B
SRR ETIRE . R AR 2 R G TR A
BN, SRR ] LU RN R G SRR
HERR BRI R, 4 AAS FT CS 1840 B L4
TC2 U A S 51FM LT 2R (% (02 TR bk
5 7K i ) B AAS FI1 CS P43 M8 T 3 4% 45 5
A YA TR T (% 4). HT AAS PF4r, PIRIIR
B 77 T R B — PR R Y A5 R
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#6 AREFEANTABANAPELERKYREMELER
Tab. 6 Volatile flavor compounds identified in the muscle of C. alburnus under different culture conditions

CASH fREge% fREEMESs 7 XS5 T

et CAS retention retention molecule relative molecule ﬁ% & ljDJ ms
compounds number index time formula mass drift time
B4  aldehydes
V% (1K)  hexanal-M 66-25-1 790.10 203.59 CeH,,0 100.20 1.253 99
O (Z%4K)  hexanal-D 66-25-1 791.00 204.06 CgH|,0 100.20 1.570 37
&-2-CHiRE  (E)-2-hexenal 6728-26-3 846.90 233.14 CeH,00 98.10 1.186 82
IEBERE (—584K)  heptanal-D 111-71-7 900.40 263.63 CH,,0 114.20 1.697 63
IEJEEs (#4K)  heptanal-M 111-71-7 902.10 265.04 C,H,,0 114.20 1.329 99
IS (%4K)  benzaldehyde-M 100-52-7 961.00 314.92 C,HO 106.10 1.154 09
I (Z284K)  benzaldehyde-D 100-52-7 961.00 314.92 C,HsO 106.10 1.477 24
IEFRE (Z4K)  octanal-D 124-13-0 1005.30 357.51 CgH,c0 128.20 1.83159
1E£[E (F4K)  octanal-M 124-13-0 1006.30 359.03 CgH,60 128.20 1.401 96
T (— %K) nonanal-D 124-19-6 1109.20 506.79 CyH ;30 142.20 1.954 67
TA% (1K) nonanal-M 124-19-6 1110.70 508.83 CoH,50 142.20 1.474 26
Z4Ws  decanal 112-31-2 1265.00 730.41 CioHy0 156.30 1.536 92
TE butanal 123-72-8 586.30 134.62 C,H;0 72.10 1.298 65
SRS (—%4A)  3-methylbutanal-D 590-86-3 640.80 149.01 CsH,,0 86.10 1.414 58
SR (444)  3-methylbutanal-M 590-86-3 642.30 149.40 CsH,,0 86.10 1.172 54
2-FHET e (Z2R1K)  2-methylbutanal-D 96-17-3 655.60 152.90 CsH,,0 86.10 1.408 21
2-FFE T % (i) 2-methylbutanal-M 96-17-3 659.30 153.88 CsH,,0 86.10 1.159 80
IE%EE (%4F)  pentanal-M 110-62-3 690.30 162.31 CsH,,0 86.10 1.183 29
IEKEE (=5 4K)  pentanal-D 110-62-3 691.40 162.78 CsH,,0 86.10 1.436 04
Hi2X  ketones
2-BEfR (¥1K)  2-heptanone-M 110-43-0 892.60 257.06 C,H,,0 114.20 1.261 06
2-BEfR (—54K)  2-heptanone-D 110-43-0 894.90 258.94 C;H,,0 114.20 1.641 07
TAlH  acetone 67-64-1 485.40 107.97 C;HO 58.10 1.120 31
2-THd (%44) 2-butanone-M 78-93-3 569.40 130.15 C4HO 72.10 1.062 98
2-THA (Z=%4k) 2-butanone-D 78-93-3 570.10 130.34 C,HgO 72.10 1.24770
2-J%Hd 2-pentanone 107-87-9 681.10 159.65 CsH,,0 86.10 1.375 89
3-$3£2-THi  3-hydroxy-2-butanone 513-86-0 711.00 170.76 C,H50, 88.10 1.337 06
6-H3E-5-Bif#%-2-f  6-methyl-5-hepten-2-one 110-93-0 990.70 340.02 CgH,,0 126.20 1.187 14
B3 alcohols
2% ethanol 64-17-5 452.30 99.22 C,HO 46.10 1.046 42
IE%EE  1-pentanol 71-41-0 761.70 191.39 CsH,,0 88.10 1.53149
IECFE (B4A)  1-hexanol-M 111-27-3 871.30 24581 CeH,,0 102.20 1321 15
IECU#E (Z51K) 1-hexanol-D 111-27-3 872.20 246.27 CeH,40 102.20 1.639 31
1-3)35-3-B% 1-octen-3-o0l 3391-86-4 985.30 335.45 CgH,,0 128.20 1.165 11
&K esters
LRI (%K) ethyl acetate-M 141-78-6 595.90 137.15 C4H;0, 88.10 1.099 93
LR TR (Z584K)  ethyl acetate-D 141-78-6 598.10 137.73 C,H50, 88.10 1.34197
J%¥LZ heterocyclic
2-IRFHEWKIE  2-pentylfuran 3777-69-3 995.80 34431 CoH,,0 138.20 1.259 29
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Comparison of nutritional quality and volatile flavor compounds in muscle of
Culter alburnus cultivated in in-pond “raceway” aquaculture
system and traditional pond

CAILi, WEIZehong ', TANG Tao, LIU Shaojun, MAI Kangsen

(State Key Laboratory of Developmental Biology of Freshwater Fish, College of Life Sciences,
Hunan Normal University, Changsha 410081, China)

Abstract: In the past several decades, the rapid development of aquaculture has brought many environ-
mental problems. The waste discharged from aquaculture may lead to eutrophication and deterioration
of water quality, which will further affect the growth and health of aquatic animals. A new aquaculture
model is emerging to deal with this problem, named in-pond “raceway” aquaculture system. Based on
that, a comparative study on the nutritional value and volatile flavor compounds profile in muscle of
Culter alburnus was conducted to investigate the difference between in-pond “raceway” aquaculture sys-
tem and traditional pond culture. Amino acids analyzer, high performance liquid chromatography
(HPLC) and gas chromatograph-ion mobility spectrometer (GC-IMS) were used to identify and analyze
the profile of amino acids, fatty acids and volatile flavor compounds in the muscle under different cul-
ture conditions. The fingerprint spectra of volatile flavor compounds were established. There was no
significant difference in the content of crude protein and crude lipid of muscle between the two groups.
The content of essential amino acids [EAA, (8.54£0.01) g/100 g wet basis] and total amino acids [TAA,
(17.36+0.00) g/100 g wet basis] of muscle in the in-pond “raceway” group was significantly increased.
Additionally, a total of 23 volatile flavor compounds were screened from the C. alburnus muscle from
the two groups. Compared with the traditional pond culture group, the contents of butanal, 3-methyl-
butanal, 2-methylbutanal, pentanal, heptanal, benzaldehyde, octanal, nonanal, 2-butanone, 3-hydroxy-2-
butanone and ethanol were decreased, while the contents of 2-heptanone, 1-hexanol and 1-octen-3-ol
were increased in the in-pond “raceway” aquaculture system group. At the same time, compared with
traditional pond culture group, the volatile flavor of the in-pond “raceway” aquaculture system group
improved due to the decrease of some unpleasant volatile flavor compounds. C. alburnus cultivated in
the in-pond “raceway” aquaculture system improved the amino acid and flavor characteristics and kept
the muscle approximate composition unchanged. The above results provide basic data for the evalu-
ation of the flesh quality of C. alburnus of the in-pond “raceway” aquaculture system, which indicates
that this model has great potential for improvement of fish quality.

Key words: Culter alburnus; in-pond “raceway” aquaculture system; nutritional quality; volatile flavor
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