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Abstract: The chemical characteristics and volatile compounds of lateral line meat, dorsal meat, ventral meat, and fish
skin were compared to study the differences between the chemical properties and volatile compounds of different parts of
fresh Ictalurus punctatus. The results showed that the /. punctatus is a high-protein and high-fat freshwater fish, and fatty
acids and fat were significantly correlated with key volatile compounds. Lateral line meat had the highest hemoglobin and
TBA contents (1.24 mg/kg and 1.59 mg/kg, respectively) and the largest number of key volatile compounds (11); ventral
meat had the highest fat content (9.86 g/100 g); dorsal meat had the highest moisture content (72.21 g/100 g); and fish skin had
the highest total fatty acid content (268.17 mg/g) and the largest number of volatile compounds (33). Sensory evaluation, electronic
nose, fatty acid analysis, GC-IMS, and GC-MS indicated that the types and contents of volatile compounds differed among the four
parts. Hexanal, eucalyptol, octanal, 1-hexanol, nonanal, 1-octen-3-ol, (E)-2-nonenal, (E,E)-2,4-nonadienal, (E,E)-2,4-decadienal,
geosmin, and p-cresol were the main substances responsible for the different odors of the four parts. This study showed that the

313k

WTRE 0 XA AT A B R SR M AN R AL P AL 2R AR R ML B 22 e 3 A [0 AR B B £,2026,42(1):297-309.

XIE Xiating, LIU Ying, CHE Guixiang, et al. Differential analysis of chemical characteristics and volatile compounds in

different parts of Ictalurus punctatus [J]. Modern Food Science and Technology, 2026, 42(1): 297-309.

YRS EER: 2024-10-08 ; 1EEIHHA: 2024-12-16 ; $#EZ HHEE: 2024-12-23
fEEEN: BEE (1996-), &, MEMRE, ARAE: KEFRIESMI, E-mail: 1981735960@qq.com
BIREE: XNE (19720, &, HE, BIR, ARAE: KERHFLSFA, E-mail: 1106113912@qq.com

297




MR @i

Modern Food Science and Technology

2026, Vol.42, No.1

skin of 1. punctatus exhibits higher levels of most chemical and volatile compounds than the lateral line, dorsal, and ventral meat,

providing a theoretical basis for the processing and utilization of different body parts.
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Fig.1 Muscle locations of Ictalurus punctatus tissues
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Table 1 Criteria for smell sensory evaluation of Ictalurus punctatus
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Table 2 Physicochemical composition analysis of Ictalurus punctatus tissues
PN ORR T R
LM DM VM FS
KadE(Q100g)  71.81£027°  7221+036"°  7035+023°  71.35+041°
HEE/(100g)  2035+0.15"  19.75+022°  1835+0.17°  19.64+0.15°

AREFRAS )
ABLIE W /(2/100 g) 7.66+0.17° 7.75+0.21° 9.86+0.36° 7.380.22°
B /(g/100 g) 1.05 £0.06° 1.12 £0.07° 1.23 +0.10° 1.44£0.13"
"""" L* 69.13+0.67°  68.82+1.23"  6529%1.17°  63.16+0.28°
a* 7.59 +0.40° 549 +0.44° 6.97 +0.16 0.65 +0.07¢
b* 9.02 +0.38" 9.08 +0.23° 9.61 +0.18° 4.56 +0.60°
&£ 2] 63.04+0.88"  66.95+0.69°  67.06+129°  63.08+2.19°
K ALIEHK (a/b® 0.84 £0.02° 0.60 +0.04° 0.79 £ 0.06° 0.14 £0.05
A1 418 /(mg/kg) 1.24 +0.06 1.05 +0.02° 1.12+0.03 0.17 +0.04°
TBA/(mg/kg) 1.59 £0.06" 0.92 +0.08° 1.20 +0.03° 0.90 + 0.03¢

E: Bl —ATERRRNINEFHEEATERAITEREF (P<0.05), FTHR.
% 3 MAXEMARISMHAEHERSE

Table 3 Fatty acid content of Ictalurus punctatus tissues

fi§ W B8 2% /(mg/g)

A5 g W BR A £
LM DM VM FS

1 + IR B C12 0.05 +0.00° 0.07 £ 0.00° 0.13 £ 0.00° 0.21 = 0.00"
2 W B AR Cl4 1.01 £0.01° 0.72 £0.01° 1.69 £0.02° 2.58 £0.02°
3 + A Cl15 0.14 £ 0.00° 0.14 £ 0.00° 0.23£0.00° 0.34 % 0.00°
4 AzAa R Cl6 21.52+0.30°  15.95+028"  32.61£0.55° 45.95%0.19°
5 AR AR B cle:1 2.69 £ 0.04° 1.89+0.03°  4.29+0.07 6.38 £ 0.04°
6 + Ll Cc17 0.26 £0.01° 0.19 +0.00° 0.44+0.01° 0.66 = 0.02"
7 + - M C17:1 0.38 £0.00° 0.38 £0.00° 0.40 £0.02° 0.63 +0.03"
8 AR E B CI18 6.86 +0.04° 495+020°  11.10+0.15"  16.02 £0.05"
9 R B C18:1T 3.88£0.21° 2.96 £ 0.04° 5.70 £ 0.08" 7.19 £0.13"

10 R C18:1C 46.02£0.70°  3536+0.71"  73.51£1.16° 104.46 £0.75"
11 R i B C18:2T 26.04+031°  20.04+042° 41.04+0.75° 57.90+0.28"
12 bR C18:2C 0.78 £ 0.03° 0.680.01° 1.13£0.03 1.71£0.01°
13 y- 30 R BR C18:3N6 3.69 £ 0.05° 2.78 £0.09° 6.320.09° 9.13 0.09°
14 o- T iRER C18:3N3 0.60 £ 0.01° 0.56 £ 0.01° 0.67%0.01° 1.00 £ 0.02°
15 Tk v C20:0 2.33%0.01° 1.69 +0.03° 3.93 +£0.00° 5.77 £0.06"
16 A Mg C20:1 2.05 £ 0.06° 1.48 £0.03° 3.33+0.05 4.80+0.05°
17 A R C20:2 1.04 £0.02° 0.67 £0.02° 1.40 £0.03° 1.97 £0.01°
18 A = Wk C20:3N6 1.24+0.05° 1.06 £0.01° 1.19 £0.00° 1.46 £ 0.03"
19 i bR C20:4N6 0.05 £0.00° 0.07 £ 0.00° 0.13 £ 0.00° 0.21 £ 0.00"
Y SFA 3044 £038°  22.57+048°  46.87+0.74"  66.76 £0.30"

" n-9 MUFA 4990 £0.90° 38.32+0.75"  79.21+1.24° 111.65+0.88"

Y MUFA 5530+0.96° 4228075 87.84+130° 124.43 +0.82°

Y n-6 PUFA 20.11+0.36° 22.45+046° 44.76+0.81"°  63.04+0.33"
Y n-6 PUFA 3.69 +0.05° 2.78 £0.90° 6.32 £0.09° 9.13 £0.09°

Y PUFA 34.85+047°  26.72+0.57°  54.41+094" 7697 £0.47"

> FA 12059+ 1.80° 91.57=1.80° 189.12+2.98" 268.17 % 1.59"
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Fig.2 Sensory profile of the smell of Ictalurus punctatus tissues
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Fig.3 Sensor response radar diagram of smell in

Ictalurus punctatus tissues
2.5 AR ALGC-IMS A

AN [ f A 2H 23 R T B A A TR 2 43 R0 T T
M, =FHHEAARFPSKES. KH GC-IMS
SXof ST 5 B w0 e D AN AL ) R 5 AT A
W3 o B = L3l Ea P 4k AL FRAS B ] 4 1) GC-
IMS 215, P 5 AR R MU AN B A A it P 4 30
TRy A R MR IEANA, sEr
WZ, R ZOEHDMERELEIM RS, H
R R, B R & R,
PG R AR R A P N 4 Rl L E M E
H, R [E AR B R 13 BRI B, K
Z B 5 IR B BT A2 0~1 000 s ARSI H] A
1.0~2.0 s HISE A

F| F§ GC-IMS Library Search i 1 5 LAV #& £ %
RV G AT e v, Wl S s, AFEERAL
AR UL 46 FRVIT, W10 58 T SR 5
FEALFEREL 12 Bl BRI 8 Fh. el ERSE 5
Bl BESAGIS UL R RER S 4 Bl SR SRS A
HEM A LA KRR K% 1 M. LM, DM. VM
FUFES 43 54 42 Fly 32 Fhy 38 B AN 30 B AL B W,
B R A 4y E B I = hil . —
Jle XPROR. 1-2EM5-3-BE. FE BE. 2,5- A LI |
(Z) 2- T, RIS, TRk, AR, &
TR E R 2T A RSk, BERWI
BN T AR R, RN R EIR T REAE, SR
R A RSk, RTED . Hd, A
Ok B AR RE I Strecker PEAR AT B
i PR R AR AR (AL A o 1- 30 -3- LA 5 7




MR B @B

Modern Food Science and Technology

2026, Vol.42, No.1

Vemk, SRR SRR Y B R A —,
=W EEAREEAE, BUTA, HAHENAEE
BT, B GC-IMS R R R B R L5,
H R BT Z R0, AEEA Ak IIHTBE £ X
FEAIASFRRAL, FUE T 2456 GC-MS #EATIRA T .
ENEE: Ko QN /N &

i i SPME-GS-MS 73 #7 % 5 B i B s X filf o
VA7 R M B A 6 SR a0k 4 BT, 48 NIST Al
Wiley i 085 PERT 28, BT A i AR e 28 31 HH 44 Fof
FERMEYIT, EAERESS 15 Py BE2E 11 M 53K 7 Bl

A== =N

WANDASH=:A

2.6

0.02M 0.44 M
M1

"DM-1"

1000

900

800

700

600

500

measurement run [sec]

400

300

1.0 1.5

RIP:8.09 ms

1.0 1.5
RIP:8.10 ms

OODOOOOOOGOOGDD—‘O'—‘—‘DOT‘SO
S ESEESETRSERSETS2E?2E e 8¢9
C 00 S0 00 ESEXOITEO RS 8nEC85 S
S ESXKEEXE=E0CKOES ST 8ER_S
ZRO0C5RSERAS ST XS ESESSOED
Z2AZSLATCSATSHTISTEL SRS 82
Ed 28 Al SRt A nE~AIT I oA 2T Sk
S Bz L2 2T R 20 BIrOoLT T A8
NS N SMmES - E 88 I oLt S5
S g H2H oo © 2.8 A -5 =3
= 51 st A g °-’Q_D R < = > 8
g 2 S & g K ] < E
= =z ! & s < A
S & 8 £ oa g =4
2 S
a IS
[an}
-

"Acetone
"ethyl acetate

B2 3 Py BRI 4 Fly PR IR K R0 B 2 DA R il R RN R
S 1 R, Ho FS %5 H 33 F LM 5 28 b
VM A 25 #iLL K DM f 24 #, HLHLEWAH 22 F,
SN -3 REE . O, PR (B)-2-Fil
B, /. (B)-2-FMmIEEY . RGP K
7RSI 1) TR A T B AT IR BE R/, IR HL
YT E AR R BE B RS B, B0 T
(4 I AR A B0 R ot AR ) B A T R A RO, T
OAV =1 Ik A 138 5 B WA A it 1) # AR S o
BREY, 2 S B S SR M A [ 3647 P R AL A A
OAV #4511 .

NM-1" "ES-1"

1.5 2

RIP:8.09 ms

drift time [RIP relative]
& 4 BE S X B EEAL HE & IR 5 R GC-IMS Z 45 #r ik

Fig.4 GC-IMS topographic plots of the volatile components of Ictalurus punctatus tissues
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Table 4 Identification results of volatile compounds in Ictalurus punctatus tissues
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Table 5 The odor activity of volatile compounds in Ictalurus punctatus tissues
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