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Comparative Analysis of Volatile Substances in Aristichthys nobilis
from Different Habitat Sources

NING Shuxian, ZENG Jinxiu, SHA Xiaomei, DING Hongxiu*

(National R&D Center for Freshwater Fish Processing, College of Life Science, Jiangxi Normal University,
Nanchang 330022, China)

Abstract: In order to investigate the differences in volatile substances of bighead carp (Aristichthys nobilis) meat from
various habitats, gas chromatography-mass spectrometry (GC-MS) was employed to detect and compare the volatile
substances of bighead carp meat from five different habitats, including Hongmen Reservoir, Junshan Lake, Zhelin Lake,
Datang Reservoir, and Nanxin culture pond. The results showed that a total of 56 volatile substances were detected in
bighead carp meat from five habitats, including 12 aldehydes, 8 ketones, 15 alcohols, 8 hydrocarbons, 13 aromatic and other
substances. Moreover, hexyl aldehyde, heptyl aldehyde, nonyl aldehyde, n-hexyl alcohol, 1-octene-3-alcohol, and
heptadecane were common chemicals found in bighead carp meat of all habitats. Utilizing relative odor activity value
(ROAV), aldehydes, alcohols, and phenols were identified as the key odor substances in bighead carp meat. Cluster analysis
(CA) and principal component analysis (PCA) results showed the cumulative contribution rate of PC1 and PC2 reached
73.5%. Moreover, the volatile substance composition and odor of bighead carp meat from macro-aquatic habitats were
similar. Meanwhile, the odor was significantly better than that of bighead carp meat from high-density aquaculture habitats.
On the whole, significant differences were observed in the composition, content of volatile compounds, and key odor
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substances among bighead carp meat from different habitats (P<0.05). This study would provide valuable insights in

aquaculture and product processing of bighead carp culture.

Key words: bighead carp meat; habitat; volatile compounds; gas chromatography-mass spectrometry (GC-MS); relative

odor activity value (ROAV)
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Table 1 Composition and proportion of volatile substances of Aristichthys nobilis in different habitats
. - N . R X (%)
fi s Rt PR Geke) TR R FH EHRI
1 CE CeH,,0 4500 1.95£0.72¢ 8.23+1.99° 14.3+4.85" 9.35£3.3"  12.72£12.76
2 BRI CH,,0 3 0.38+£0.02°  2.88+1.14°  1.95£1.35"  229+0.66"°  3.32+4.31°
3 -2 C4H,,0 17 - 0.03+0.01° - 0.18+0.16° -
4 IEF CgH,,0 0.7 0.860.14° - - 3.5540.12°  3.71+4.56"
5 (Z)-4-PEiiiE C,H,,0 0.8 - 0.86+0.07° - 0.28+0.21" -
- 6 A C,H0 350 1.14£0.06°  0.96+0.20° - 2.35+0.83 -
w 7 T-WE CyH,;0 1 1.05£0.05°  3.52+0.09 13.146.99°  7.75+1.77°  9.6£7.26®
8 2,4-58 I C,oH,c0 0.07 - - - 0.10+0.02 -
9 5- LI 14 T C4H,,0 - - 0.21+0.01° - 0.40+0.04*  0.24+0.01°
10 JB-2,6-T- M C,H,,0 0.02 - 0.12:0.02° - - -
11 4-N-JR LR T C,H,,0 - - - - - 0.22+0.16°
12 4- R C,H,,0 - - 0.65+0.20° - - -
1 3,5-3 —Hf-2- il CgH,,0 150 - 1.50£0.03° - 1.18+0.15° -
2 2,3-J M C,H,0, 5.1 - - - 0.37+0.16°  1.09+0.83"
3 PP - BE T C,;H,,0 - - - 0.33+0.10° - -
_— 4 PR L P s CgH,,0 - - - 0.08+0.03" - -
= 3] C¢H,0 28 - 0.33£0.08"  0.39£0.10°  0.75+0.06* -
6 1-B3-TH-2-FHLLeH) M CH,,0, - 0.18+0.03 - - - -
7 LT CgH,O 65 - - 0.17+0.02° - 0.49+0.62°
8 2,5- 5t il CH,,0, - - 14.55+1.20° - - 17.70£9.51°
1 1- B CH,,0 4000 3224027° 3.14+0.86°  6.97+3.88" - 5.76£2.40™
2 130531 CsH,,0 400 0.76+0.11 - - - -
3 (22)-2-3¢435-1-% C¢H,0 - 1.67+0.48 - - - -
4 2-23-1-B CgH,0 27000 1.28+0.08 - 0.21£0.06°  1.48+0.13 -
5 IEC C¢H,,0 700 143+0.67°  12.68+3.57°  9.18+1.61°  22.13x4.17°  21.88£9.97°
6 AR CeH,,0 750 - - - - 0.05+0.02
7 | i C,sH3,0 - 16.7+19.30 - - - -
M 8 13531 C¢H,0 1 16.6+3.60°  28.9£1.35°  29.9+0.09°  27.6£0.77°  55.14£37.84°
9 IR -2- -1 -t C,H,,0 - - - 1.80+0.51°  1.71£0.58°  1.35+0.33°
10 1-T- CyH,,0 150 - - 0.65+0.04" - 0.65+0.18"
11 3-Cfi- 15 C.H,,0 - - - - 0.13£0.11 -
12 4-BEf-1-1 C,H,,0 - - 0.30+0.02 - - -
13 S22 -1 C,H, 0 50 - - 2.50£3.16°  3.73£0.05°  11.73+4.48°
14 1-F 1 C¢H,0 900 1.65+0.10°  1.17£0.04*  4.07+1.75°  3.09+0.14° -
15 2,7-3F I CgH,,0 - - 5.54+£0.79"  6.20+0.12°  4.62+0.48" -
1 AV C 6l 3000 - - - - 1.94+0.13°
2 ke C,,Hy - 252+8.64*  10.1240.56°  5.49+1.74"  158+1.40c  11.76+5.44°
3 AN CHsg - - 0.22+0.07 - - -
yek 4 F b CsH;,0 - - 0.08+0.02°  0.77+0.18*  0.11%0.12° -
5 8- I C;H;, - - - - 0.14+0.05* -
6 E-14-+75 10 C,6H;00 - - - 1.28+0.44 - -
7 L-1 170 CsH,, 64 - - - 0.34=0.19 -
8 beta- 1 & # CsHyy - 0.09+0.03 - - - -
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2 CR Ml CgH,,0, - 6.49+6.55 - - - -
3 2-1E S ALk g CyH,,0 - - - - 0.38+0.09 -
4 SR I T g C,oH,,C1O, - - - - 0.82+0.11 -
5 4- TP IR C,H,0 - - - - 0.03£0.00 -
6 EvnR C,H,,0 0.1 - - - 3.06+3.51 -
g/ﬁﬁé 7 Sﬁ%zj‘jiigég AR o H,0, - - - - 0.03£0.00 -
8 4-RIEETHR C,H,0, - - - 0.40+0.21 - -
9 7S CgH N 140 - 0.02+0.00° - 0.46+0.18° -
10 3-FRCU - 1-F C,HN - - 0.05+0.00 - - -
11 B CoH,oNOs - - - 0.06+0.01 - -
12 5-2.3%-1-TF0 C,,H,, - - - - - 2.16+0.48
13 N CHO 5900 - 0.51+0.01° - - 0.23+0.01°
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Fig.1

Clustering heat maps of volatile substances of Aristichthys nobilis in different habitats
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Fig.3 PCA of main flavor substances of Aristichthys nobilis in
different habitats
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