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Abstract: In this study, soaking solutions prepared from rosemary, clove, and mint extracts were used for the pretreatment
of Undaria pinnatifida. Combined with electronic sensory analysis and gas chromatography-mass spectrometry (GC-MS)
techniques, the effects of different extract addition amounts, solid-liquid ratios, and soaking times on the quality and
deodorization effect of Undaria pinnatifida were analyzed, and the optimal pretreatment process was screened out. The
results showed that the optimal deodorization process was as follows: extract concentration of 4 g/L, solid-liquid ratio of
1:4 (g/mL), and soaking time of 40 min. Mint and rosemary extracts exhibited color-protecting effects (AE<2, moderate
color difference), while clove extract could improve the texture properties of Undaria pinnatifida (P<0.05). The electronic
nose results indicated that the contents of nitrogen oxides and inorganic sulfides in Undaria pinnatifida soaked with clove
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and rosemary extracts were the highest. A total of 52 volatile compounds were identified in Undaria pinnatifida by GC-MS,

among which 6 were key flavor substances. Rosemary extract reduced the contents of fishy substances such as hexanal,

1-pentanol, and 2-heptanol in Undaria pinnatifida, and increased the contents of floral and fruity compounds including

3-octanone, f-ionone, l-octen-3-ol, eugenol, eucalyptol, and 4-allylanisole. This study provides a theoretical basis for

deodorization and quality preservation during the deep processing of Undaria pinnatifida.

Key words: Undaria pinnatifida; deodorization; electronic sensory; gas chromatography-mass spectrometry (GC-MS)
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Fig.5 Effects of three plant extracts on the volatile flavor
components of kelp

AT S, 33 PR R 2 P IRUR A6 A 4 1A AR
o (AL RIEFHRRBYNR IS, SR T &
1 (rOAV=156.82) [IY % H M 0 pg/g # %] 95.66=
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Table 2 Information of volatiles in kelp after soaking with three plant extracts

e P Pk (pg/g) AHXT SR BE {E (rOAV)
SRR AT TN RIEHIEEY OREEREATSE WY TR Rk
1 L 0.21+0.07° 0.01:£0° 0.11+0.08"  0.02+0.02% 0.15 0.01 0.08 0.01
2 TR 0.05£0.01>  0.05£0.01°  0.25+0.07*  0.09+0.03" 0.02 0.02 0.08 0.03
3 (EZ2)2,6-TTUAEE 0.02+0.01¢  2.74£0.48°  4.11+0.18"  0.89+0.02° 0.01 1.10 1.64 0.36
4 + g - 0.09+0.02°  0.47+0.05"  0.010.00° - 0.00 0.01 0.00
5 3-F 1 1.79+0.17°  2.94+0.35*  0.55+0.27°  3.87+0.03" 1.37 2.26 0.42 2.98
6 KT 0.050° 0.11£0.03°  0.24+0.04° 0.1+0.02° 0.00 0.00 0.00 0.00
7 2-T-fifi 0.15£0.04°  0.13+0.02° 140.13 0.310.04° 0.00 0.00 0.03 0.01
8 S T - 6.68+1.2° 8.7+0.46" 2.06+0.12° - 1.42 1.85 0.44
9 2-+—il 0.16£0.05*  0.07£0.01°  0.42+0.09°  0.12+0.02° 0.00 0.00 0.00 0.00
10 NP 0.02+0.00°  0.13£0.02™  0.43+0.08"  2.00+0.39" 0.00 0.00 0.01 0.03
11 B-ERE T 0.26£0.03°  0.79+0.09°  2.15+0.42° 1.17+0.25° 2.19 6.62 17.93 9.73
12 113 0.05+0.01° - 0.03+0.01° - 0.00 - 0.00 -
13 1-C B 2.3140.93" 0.2340.19¢ 8.98+1.16" 0.1440.04° 0.00 0.00 0.01 0.00
14 2- P - - 0.010.00 - - - 0.00 -
15 1270531 1.85£0.16°  0.59+0.26°  1.09+0.16°  3.43+0.16" 0.68 0.22 0.40 127
16 2-ZHEC e-1-1% 0.06£0.01°  0.97+0.03*  0.11£0.02®  0.15+0.03" 0.00 0.00 0.00 0.00
17 1 0.02+0.00°  0.01£0.01°  0.47+0.04*  0.04+0.00 0.00 0.00 0.02 0.00
18 2-T-i - 0.01£0.01°  0.7240.02°  0.22+0.16" - 0.00 0.00 0.00
19 KL 0.02+0.00°  022+£0.27°  0.03£0.02°  1.28+0.44° 0.00 0.01 0.00 0.06
20 3,6-T " H-1- - 0.01+0.00°  0.33£0.09°  0.31+0.02° - 0.00 0.11 0.10
21 Tl 0.02+0.01°  0.49£0.84°  5.57+0.74*  0.78+1.34° 0.00 0.03 0.31 0.04
22 a-FATHEE - 1.3740.12°  1.38+1.18"  14.67+£2.96" - 0.00 0.00 0.02
23 b 4 B 0.06£0.01>  0.04£0.01°  0.09+0.01*  0.07+0.01° 0.01 0.01 0.01 0.01
24 WL 0.32+0.01"  0.56£0.11°  1.65+0.25"  1.35+0.19° 0.00 0.01 0.02 0.02
25 o-JRM 0.01£0.00°  0.03£0.01°  0.01£0.01°  15.96+4.2° 0.00 0.00 0.00 0.16
26 ELE 0.01£0.00°  0.04+0.03°  0.01x0.01>  2.77+0.64° 0.00 0.00 0.00 0.02
27 y- i A 0.11+0.02°  0.12£0.03®  0.13£0.04°  0.37+0.04° 0.00 0.00 0.00 0.00
28 AT - 3.89+1.53%  27.79+4.56°  26.3+8.66" - 0.00 0.00 0.00
29 a-TEWESR - 0.03£0.02°  0.75+0.22° 1.17+0.43" - 0.00 0.01 0.01
30 [EEi - 1.45£0.22°  0.35+0.07° 1.67£0.33" - 0.03 0.01 0.03
31 i - 0.02£0.01°  0.03£0.01°  4.58+0.76" - 0.00 0.00 0.03
32 TF&Em - - 17.07£6.14°  95.66+65" - - 27.98 156.82
33 BT ey - 0.01£0.01°  0.35£0.05" 1.74+0.28° - 0.00 0.01 0.03




8- 1 Tl B 2026 4F 5 J
k2
JERE (ng/g) AR IARTE BEE (rOAV)
5 BB — —
EERATSE AR TR REETFIRIY ORERRTSE AR TR RSk
34 ST & - 0.54+0.48°  11.88+1.04°  3.37+0.26" - 0.01 0.12 0.03
35 ROl 0.19+0.11°  0.01£0.01° 1.26+0.49*  0.15+0.09° 0.00 0.00 0.00 0.00
36 7-C P g - 0.090.02° - 0.01£0.00° - 0.00 - 0.00
37 AR RR R - - 0.49+0.02° 0.02+0° - - 0.32 0.02
38 APEERHRRITRENE  0.02+0° 1.2+0.2° 0.94+0.03"  20.28+0.83° 0.00 0.01 0.15 0.02
39 7K A5 1% H T - 0.37+0.17¢ 8.78+0.8" 1.47+0.19° - 0.00 0.00 0.03
40 (3E, f%é%ﬁ;ﬁ 0.0240.01°  0.18£0.05°  0.55+0.07°  0.48+0.06 0.00 0.01 0.04 0.03
41 7-L A 0.02:0° 0.05£0.03®  0.12+0.07°  0.13+0.06" 0.00 0.00 0.00 0.00
42 ith S 0.22+0.05°  0.28+0.15*  0.24+0.07*  0.18+0.12° 0.00 0.00 0.00 0.00
43 2,5-Z HIFEnLE 0.04£0.01°  0.04£0.01°  0.04+0.02*  0.04£0.03" 0.00 0.00 0.00 0.00
44 2- IR LK 0.14£0.02°  0.16£0.03*  0.23£0.03*  0.21x0.10° 0.01 0.01 0.01 0.01
45 AR fii - - - 53.35+0.95 - - - 17.21
46 T %';'g()z%l'%'z' - 0.02:0.01"  0.01x0.00°  1.38+0.15" - 0.00 0.00 0.00
78
47 SRR - 0.01£0.00°  0.02+0.01°  1.39+0.06" - 0.00 0.00 0.01
48 Tl - 27240.18°  4.62+0.15°  9.83+2.12° - 0.00 0.00 0.00
49 KA - - - 51.51+6.09 - - - 0.99
50 A-JF T FER H ik - 0.03+0.01*  0.13+0.03" 1.000.13* - 0.23 1.04 773
51 3T - 0.25£0.04°  0.25+0.03"  0.19+0.02" - 0.00 0.00 0.00
52 CitiE - - - 0.010.01 - - - 0.20

T a, b URA I Z 18] W) — AL & W) i 22 57 (P<0.05) s =7 ARG BB A7 TE

65 ng/g, MK (rOAV=17.21) &5 M 0 ng/g N
Fl| 53.35+0.95 pg/g. FIRIHEDS BRI
ot e I RS IR A2 i, bt HE R AT L S {IG A
R, BRI IR A AR AR, AR 2
T, AH EE 2R A, Zead i AT T F R IR WS 1
SR, FOAV>1 U KRR A0 B0 S AR A I
ANZEH . AT DAL, 2RI F NS TR S L v
RAEETNEM . O TS5 et R, 2Rk FHH
B RENS LR Y SR MBI (0, AR SR XU .
I, 2RI B AT S SRR A B
3 #Hig

ARSLYGURAIGT T 2k Tr . T & . Wifar —FiAEd
R RS S o M XS R, 253 R, [l
FH 4 g/L RIEFHEWY), FRHR L 1:4(g/mL) Xt
AT SRR UMY 40 min J5, #5452 14 B 5 i 55 /)N
(1.0<AE=1.53<2.0, &8 022), BRI, 1- 8. 2-
BEEE AR « SO () & L, ST 32500 . g5 4
Bl . 1-2E05-3-l5 . T A . ARG B 4-Jas PR SRR H
it (rOAV>1, T 5 FERF) & &, [R2EHETHICH L
W) . EAEAY) S5 (P<0.05) . HET, M Seir
FERZEZ A 55 G B2 ) i &)
JH o X iRy S IR i o M XU R A B 7T AH
X gL AT FEAE IR B 1Y S R U ) HE B
YR UIAL I, XA S AU i T AT R AR
He, i —2 ARy SR AN TIRAEA R B . 4R,
ASHIFTEA N B HE B 1) 1 T SRR S S AR,
AR A FEA R P SE Y & e T 25— 204
FHEHF 204 it o B AU ¢
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