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Abstract: The difference between the volatile components in the muscles of grass carp fed with
spearmint stems and leaves and the control grass carp was distinguished. In this experiment, fresh
spearmint (Mentha spicata L.) stems and leaves in the fish-flower (mint) symbiosis closed-loop
system were fed to grass carp at 10% of the fish body mass together with the conventional feed. The
fingerprint and qualitative analysis of volatile organic compounds of grass carp fed with spearmint
and peppermint and control grass carp were conducted using gas chromatography-ion mobility
spectrometry technology. 129 kinds of VOCs could be detected in the stems and leaves of spearmint,
and 30 kinds identified VOCs were mainly alcohols, ketones and aldehydes. Among them, the
content of the leaves was relatively high. 83 kinds of VOCs were detected in mint feeding and control
grass carp, and 45 kinds of VOCs could be qualitatively identified. From the fingerprint and
qualitative analysis, it was found that the contents of dipentene, phenethyl alcohol and linalool in
mint feeding grass carp were higher than those of the control. The contents of odorous o-cresol,
seawater and fishy trans-2-pentenal were greatly reduced. Moreover, linalool and isovaleraldehyde in
6 kinds of VOCs were detected in peppermint and significantly transferred to the feeding grass carp,
which greatly reduced the original ethyl 2-methylbutyrate and 2-ethylfuran content in the control
grass carp. It was further confirmed by principal component analysis that the VOCs difference
between the mint feeding and the control grass carp was significant, and could be grouped into one
category. The content of VOCs in the leaves of spearmint was much higher than that in the stems.
The content of VOCs in the grass carp fed with mint was much higher than that in the control grass
carp. The transfer of linalool with woody and floral characteristics and isovaleraldehyde with the
characteristics of apple and peach flavor to the grass carp fed with mint was observed and their
contents increased, which reduced some fishy smell substances affected the flavor of grass carp such
as o-cresol and trans-2-pentenal. It could provide a theoretical basis for the scientific and directional
utilization of medicinal and edible plants of mint and the improvement of volatile flavor substances
of aquatic products.

Keywords: Mentha spicata L, grass carp, coexistence system of fish and flowers, gas
chromatography-ion mobility spectrometry (GC-IMS), volatile organic compounds, fingerprint
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Fig. 1 Comparison of fingerprint of volatile components in leaves and stems of Mentha spicata L.
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Table 1 Qualitative constituents of volatile components in leaves and stems of spearmint
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Fig. 2 Difference analysis of gas phase ion mobility spectra between mint feeding and control grass carp

RS N UL T A Y WIE T RE N 30 |



YANG Wenli,et al: Analysis of Volatile Components of Spearmint and
Grass Carps Fed by Spearmint Based on GC-IMS

RESEARCH ARTICLE

mhlE] VOCs 225, MKW A B XA W] A& Y, 7
YAy ] IR B 0 P XSG -3 - -1 -1 R L
B Ty AR o FN I A B R ST R oA
T AT T SR PR ST TR P TR C

D DX, PEIR £ W NG R A | 2— 1 3 R
2T R B a2 | 1 — T 1 45 A A ] M
AR,

AR )

:§ ®00 LB 1BH-CY
L 800 . 00 g B
0009
B4 5 IS Qo
. Pl i& ’ - At -t-a'Qpl0
M R B RS AR IEEEBE TR R EE Y EE S E I B EE
HEKEEE & NX X K1 NE ZENEN X NE NXER
s nE ®R R B Rg ®R R IR S I -
3 & B pr = i EOR WX
& & g i il 3 H
< i il &
w® &
Fg’

Wfocﬂt-Iﬂ-Gooi
Py BEUve S o oboy B}
OP'UWHuHo b ¢
SOSEEBEAIINE FECEEEE LY
s EEL LEzE =
=) e
= L= -
(L'H W 11
X 3

(b)

(a) () M4 AR A 15 20 PR3 5 18] v i — A7 X 3R M A7) DR €005 0F IR £ JOF 55 ) VOCs, B —
Ik, 50 (B R AR 3R BB
B3 #HEaRAREESMREGEREENWELERE

P =N
L R

[i]—Fh VOCs 89X} Lt , B 0 3R 2 AR VOCs

2 e e o 4

-
SEREEESCFEEETE EEEE
N E#¥E £ 20 2 o#HR L
®OEEE R %&tm&

=NE A = -

# ' L
§ i 7

= pel

i

B Sy iy i) WL 1 55 08 AR R £ 2 ]

37437

Fig. 3 Comparison of volatile component fingerprints between grass carp fed with mint and control
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Table 2 Qualitative analysis of volatile components from mint feeding and control grass carp
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