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Analysis and Comparison of Methods for Removal of Fishy Substances in
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Abstract: To analyze and remove fishy substances in Sargassum fusiforme, this study used natural plants such as Japanese honeysuckle,
lemon, matcha, and grape seed peel as deodorizers for headspace solid phase microextraction and gas chromatography-mass spectrometry
(HS-SPME-GC-MS) analysis. In addition, comparison of the NIST14 mass spectrometry database, retention index analysis, and gas
chromatography-olfactometry (GC-O) were performed to determine the best deodorant and deodorization process. The results revealed 24
volatile flavor substances from S. fusiforme, of which aldehydes, ketones, and alcohols were the primary sources of fishy flavor. Among the four
natural plant deodorizers, Japanese honeysuckle had the best deodorization effect, and 19 volatile flavor components were detected. Japanese
honeysuckle significantly decreased the primary fishy substances such as aldehydes, ketones, and alcohols in S. fusiforme and also increased
floral flavors. The best conditions for deodorization processing were addition of 4% Japanese honeysuckle and heating at 55 ‘C for 60 min.
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This study provides a theoretical basis for the development and utilization of S. fusiforme.

Key words: Sargassum fusiforme; natural plants; deodorization process; headspace solid phase microextraction and gas

chromatography-mass spectrometry
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Fig.1 Total ion flow diagram of volatile components of Sargassum

Sfusiforme treated by natural antioxidant plants
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Fig.2 Effect of natural antioxidant plants on the relative content
of various flavor substances in deodorization of Sargassum
fusiforme
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Table 1 The odor description and intensity of volatile flavor compounds in Sargassum fusiforme
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Table 2 The odor description and intensity of volatile flavor compounds in Honeysuckle deodorization
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Table 3 The odor description and intensity of volatile flavor compounds in matcha tea deodorization
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Table 4 The odor description and intensity of volatile flavor compounds in lemon deodorization
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Table S The odor description and intensity of volatile flavor compounds in grape seed peel deodorization
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Fig.3 The flavor profile of deodorization of Sargassum fusiforme
by different antioxidant plants
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Table 6 Effects of different amounts of honeysuckle on the content of volatile flavor substances in deodorization of Sargassum fusiforme

AE R R LEY S4RTE 0% £4RTE 2% B4RTE A%FR A
b4 /(ug/L ) - o . .
) imin | KAENugke) OAV ROAV  kAlugke) OAV ROAV  kugke) OAV ROAV  HKAAugkg) OAV  ROAV
E)2-F#m 27 14776 SOLI9EI3LIS “51'5 1186 688.55:30.08° 25502 1057 PO42ZEBM e300 700 36377245040 13473 1.82
8t 26 16918 211.45:5891° 8133 8.65  741.83491.91* 28532 11.83  774.4741.00° 297.87 1154  797.58£95.55 306.76 4.15
940.4  100.0 324.54£196.4 3
(E)-2-£5 009 18958  84.64x4534 4 ) 3a conog 4875
" P 26 20604 262.57£79.18" 108'9 1074 S7AOE20AL 33050 1395 o P07V 34019 1353 WIEETI o0 252
% s 457.11£12.22*  169.3 1 ] ) ) .
(E)2-548 27 22.581 : 00 1800 e gines g 47515 1970 4387946145 16251 220
s . N 584.57+37.95 .
(E)24-K 48 23 24528 119.15434.78° 51.80 551  535.93+64.75% 233.01 -9:66 - 25416 9.85  435.08:45.71° 189.17  2.56
=8 33 27459 146.46£67.46" 1046 111 545.49+17.45"% 38.96 1:62 . - - ; ; ;
(E’E)'Z’;&'R”% 154 12.941 . - - y » S BIOSSERLAS Gah0 006 649.02446.69° 4214 0.57
Z’ AE 0.5 33711 - ; ; 55.76£096° 11152 462 6039468 12078 4.68 ; ; ;
M 3sEosom 005 15638 - ; ; . ; ; ; - - 1109524110, 7394 5o 100-0
£ g 0
RS 600 8525  4641+23"  77.35 823 < 142.13£549° 23689 9.82  140.84+4.73 23474 9.09  129.09+10.79° 215.16 291
i % 1600 20.015 - i y 325341645 47.84 198  368.8£10.85 000 000  278.79£19.83¢ 4100  0.55
1-P A 0.02  24.407 - - - 4g23s613e 2T 10005 6300 440 238101000 ; ] ]

E: AFERRRAGINEFHEEATEARFEZR (p<0.05)s -K TR E : MIRE ROAVIEKRT 1 (ROAV=21) #R%*&, TXF,
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Table 7 Effects of heating temperature on the content of volatile flavor substances in deodorization of Sargassum fusiforme

KL ARE e R LEY 25 CrR g 55 Cr& g 95 Crz 12
b /(ng/L 8] o . o o
) Jmin KE/N(uglkg) OAV ROAV — KE/Nuglkg) OAV  ROAV  KENugkg) OAV  ROAV  #&JZ/uglkg) OAV ROAV
(2)-2-J& M B 56 11470 192.32+18.74* 3.43 0.37 169.18+12.61°>  3.02 0.20 326.78+40.02*  5.84 0.21 176'92:17'44 3.16 1.58
(B)-2-3F Mh s 2.7 14.776 301'19;131'9 1151'5 11.86 459'386f111'3 170.14 11.20 519.03+£56.80° 192.23  7.07 - - -
BN S 2.6 16918 211.45+58.91°¢ 81.33 8.65 483.7+67.35* 186.04 12.24 804'47;;124'8 309.41 11.38 367.83+4.46% 1471 4 70.79
(E)-2- LB 0.09 18.958 84.64+45.342 94;)'4 10(())'0 136.77+43.732 15129'7 10(())'0 - - - - - -
% S 7S 2.6 20.604  262.57+79.18° 108'9 10.74 441'79bi27'53a 169.92 “11.18 660'6?’;184'9 254.09 9.35 456'65:}595'1? 17:'6 87.89
X (B)2-RShEs 27 22581  457.11%12.22 163 3 18.00 - - - - - - - - -
+—Br 140 24.124 100.45+0.46°  2.51 0.27 - - - 215.86+3.182 5.40 0.20 126.58+9.34>  3.16 1.58
(B)-2,4-% — M % 2.3 24528 119.15+34.78¢c 51.80 5.51 283.45+45.8b 94484 62.17 496.49+19.87* 21587 794 - - -
+ g 33 27459  146.46+67.46* 1046 1.11 - = - - - - - - _
(E,E)—Z,ﬂ;—}%——% 15.4 12.951 - - - 267.27+£56.20*  17.36 1.14 537.79+16.74* 34.92 1.28 - - -
ROEE 0.06 14.791 - - - - - - - - - 83.52+2.17*  20.88 10.45
g (E-610-= & 281.63+102.1
£ 5,9-+—#x Hh-2- 0 24.528 - - - ’ 1a : 4.69 0.31 438.84+19.8a 7.31 0.27 264.21+£5.63a 4.40 2.20
AR
Cm . . R . 1998 100.0
R 600 8.525 46.41+2.30 77.35 8.23 179.78£19.05* 299.63 19.72 129.47+4 .53 215.78 7.94 119.91+£9.51 4 0
% AT 10 14.163 - - - 188.13+5.74 18.81 1.24 167.51£53.05*  16.75 0.62 361.06£186* 36.11 18.07
ES ® 1600 20.010 - - - 238.43+41.90° 35.06 2.31 319.91£15.49*  47.05 1.73 250.3+7.93>  36.81 18.42
1-PAE 0.02 24411 - - - - - - 54.36+9.422 27177'8 108 0 - - -




Table 8 Effects of heating time on the content of volatile flavor substances

3= 8 MIRATE X EMIEREPIELERNKI RS E

in deodorization of Sargassum fusiforme

KL YA FAmE R AR 60 min [ JE 120 min & A2 180 min % 12
b /(ng/L 8] . .
) i KAEugke) 04V R (ng/ke) ROAV — #Jfilughkg) OAV ROAV  #f/ugkg) OAV ROAV
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5t 26 16918 211.45£58.91° 8133 816.37£93.59 6.66 ~ +I33E76:63 1735'1 86.05 20248516 50040 7.04
(B2-£8 009 18958 s4e4wdsza 0 . } . ) ] ] ] ]
i Kk 26 20604 26257:79.18> 100 560.648.55" 457 PHIGTETUIET 6306 sa7ses008 13377 465
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(E’E)'zgg&;% 154 12.960 - - - 3BT 5165 1064 20TISHIZEC 4755 60
i’ K EE 0.5 33711 - - 77.18+2.55% 3.27 - - - - - -
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