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Effect of Directed Vat Set Yeast Fermentation on the Fishy Odor and Properties of Dietary
Fiber of Gracilaria
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3. Xiamen Ocean Vocational College, Xiamen 361102, Fujian, China;4. Food Bioengineering Technology

Research Center, Xiamen 361021, Fujian, China)

Abstract: Seaweed is an important marine biological resource rich in dietary fiber with various biological func-
tions. The seaweed dietary fiber prepared by traditional technology has strong fishy odor, which affects its appli-
cation in food. The effects of directed vat set (DVS) yeast fermentation on the fishy odor and dietary fiber prop-
erties of Gracilaria were studied. The results showed that the optimized fermentation temperature for reducing
the fishy odor was 25 ‘C, the dilution ratio of activated yeast liquid was 4, the ratio of Gracilaria to diluted yeast
liquid was 1:20(g/mL) ,and the fermentation time was 4 h. After fermentation , the intensity of the fishy odor of
Gracilaria sample was increased from 2.28 to 9.67, and the contents of hexanal, 1-octene-3-ol, (Z)-4-decenal
and (Z),(Z)-2,4-decadienal among the odor components decreased significantly. Before and after fermenta-
tion, the water-holding capacity of Gracilaria dietary fiber was 29.20 g/g and 30.50 g/g, oil-holding capacity
was 5.73 g/g and 6.09 g/g, whiteness was 1.86% and 1.77%, gel strength was 355 N-mm and 463 N-mm, re-
spectively. In conclusion, the fishy odor of Gracilaria can be reduced by DVS yeast fermentation, and the prop-
erties of Gracilaria dietary fiber are less affected.

Key words: Gracilaria;directed vat set (DVS) yeast agent; fermentation;; fishy odor; dietary fiber
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H AT, CA 5 T MR S0 3 15 B 27 4 A 5 1 5 1
WL 14N, BE RN {OAT i B N RRL5E 25 B 8% 0TI R /Y

S, 3 AT LI ) SORE €3 - T 1S 35 (gas chromatogra-
phy - mass spectrometer, GC - MS) & HL T & (electronic
nose , E-Nose ) 45 J7 ¥ JEAT I 5212030, Ji £ £ 4E 1 157K
P AR A5 A P B R B0 S A BT Lok
BT, S5 5 B U P SR (SR A s ) ik S A S
BN ORI ARSI K T 5 I 2 2 Ak 7 PP IO 43 A DU
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A, W A2 0.2.4.6.8 h, FF & 58 UG HEATICE
PR (IR ) .
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Table 1 Scoring criteria for the effect of fermentation on

reducing fishy odor

T BRE Py
FEARTC IR 9~10
iR A 55 6~<9

AR 4~<6
JIR IR — i 2~<4
JIE A 0~<2

1.3.7  JEBRIEF G GC-MS 4% & 1 143 2

{013 Z5F . Rix-5MS 4 22 B 404 (60 mx0.32 mmXx
0.25 wm) 5 FERE LTI Ry 230 °C 5 Fe 00 T % ok 40 °CHf:
PAFF Omin, A 1 °C/min i 2 57 °C, £ 57 CIA R
0 min, H L 5 °C/min FF & & 230 °C, £ 230 °C 1% £
5min, FHE S (L 99.999% ) 1F R, FE i 2
g 3.16 mL/min, A4 sERE

i 45 A - B 2% if (electron impact, E1) B -1 ;
L FREE N 70 eV B TR E S 220 Cs 2 R E N
250 °C; i R R AT E M AT, B R A
Fl m/z 35~500, %57 ZEIRAHE] A 3 min,

FE Pk E B4y B c s F T AR BE P (NISTL .
NIST11s FFNSC1.3) AT AR B A 28, AR FE AN IR 4 o 1)
FEUGE | JTTAnT LU RIRE T U B AR S R 2 5 N AR AT, B
VERCEE R T 80% 1E M ot %5 b if 5 3% A X (4) 1+
TR0 20 43 0 £4 B3 45 %X (retention index, RIx) , 55 3CHK i
T () OR BA F8 B T e P

R=100n+100 (t,—t,) / (t,,,—t,)  (4)

A R I AE W53 0 Ok BA A8 0 1 A R B 43 4
() R R AR BR B IA) min s e, B o ANBRIE U I
ot & ) PR BE AR B I TE)  min s 2, B el SRR
P4 TE A e Hat P ) 2 A B8 BsF ], miin o

BEA, SR A AR A — b 7 i, % A= (5) TR
B EH D

X.=(A,f,/S A, f)x 100 (5)
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IERHF.
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K H Excel 2017 X V185 [l i T2 K A% & 1 i oy
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Fig.1 The effects of directed vat set yeast fermentation

parameters on fishy odor of Gracilaria
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ABIEFE ) B T JEE 2% -5 SCHIR S TR B SE 45 SRARML, 1
T AL BB BEAE R R LE S A e TR A e 25 57, H 2
TR A R A T Y 2R SRR AL

2.2 REEXHTETE R AR I 1R

GC-MS 3 #r4f Rk 2 fros .
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Table 2 Qualitative and quantitative results of volatile compounds before and after fermentation

, N ) PRSI ooz X o He/%

RT/min RS P2 TR Rla RIb  FHEEFHER S TR R
fisgs

20.49 127 -3- B 983 981 577285 MS,RI, Std 10.83+1.20 5.35+0.52
23.45 2-LFEC W 1032 1030 5770 83 MS,RI,Std 25.78+2.73 25.71%2.30
23.70 74 F 1037 1037 517991 MS,RI 6.61+6.85 5.83+5.65
25.44 2 -1 -1 1067 1 069 57 68 95 MS,RI,Std 3.48+3.20 4.46+0.29
26.85 T fi e 1100 1101 417193 MS, RI, Std 7.28+0.32 9.43+0.82
29.84 L7 fr 1176 1172 417195 MS,RI - 6.95+2.10
29.85 o, o-4-— P BEIR O) JE 1176 1178 417195 MS,RI 4.59+0.66 -
30.04 4-1f T 1181 1182 437193 MS,RI 2.06+1.17 3.05+0.41
31.83 iewia 1231 1232 416993 MS,RI, Std - 3.37+0.32
38.83 (E)-5- - 1-1 1462 1 464 4167 82 - 7.39+1.00
50.29 ity 1949 1949 437182 MS, RI, Std - 1.48+1.70
52.64 THIEE 2060 556782 MS,RI 2.87+2.91
53.87 -2t st 2089 437195 MS,RI 13.00+17.25 50.25+24.29
M

7.95 1EC 801 780 447283 MS,RI 21.83+20.22 -
18.73 (7)-2-PfTeE 960 964 417083 MS,RI 2.112.11 -
21.91 IEEE 1002 1001 4169 84 MS,RI 17.04+4.42 20.58+2.65
24.88 (Z)-2- W 1061 1062 417083 MS,RI, Std 56.86+7.35 49.43+1.00
27.05 T 1105 1104 4170 82 MS, RI, Std 93.52+15.98 180.02+19.12
29.06 T 1156 1157 4169 95 MS,RI,Std - 2.42+0.89
29.30 (7)-2- T 1162 1162 417083 MS,RI,Std - 13.62+0.79
30.31 2,4-Z I HOR T 1187 1190 3977 105 MS,RI,Std - 3.75+2.11
30.32 4-L FHEHE 1188 1181 3977 105 MS,RI 4.60+0.70 -
30.62 (7)-4-2 Ittt 1195 1193 41 67 84 MS,RI 10.57+3.94 3.92+0.29
31.02 S 1207 1207 4370 82 MS,RI,Std 75.30+18.00 127.54+71.90
31.33 (E,E)-2,4-T "I 1216 1216 418282 MS,RI,Std 5.17+0.73 -
32.95 (7)-2-B8 It 1264 1264 437083 MS,RI,Std 30.65+11.67 15.54+1.16
33.28 Pt 1274 1276 4169 84 MS, RI, Std 6.91+0.97 -
34.40 o 1309 1308 43 68 82 MS, RI, Std 8.67+1.079 12.46+2.63
34.72 (Z),(Z)-2,4-2% I 1319 1319 418183 MS,RI 46.97+7.02 12.13+1.30
37.41 + 1410 1409 43 68 82 MS,RI 9.16+2.02 16.12+3.54
47.52 VAT 1818 1817 43 68 82 MS,RI 9.78+1.59 4.50+4.55
LB

20.95 FH 3L s i 989 986 43 69 94 MS,RI - 2.13£0.13
25.53 ENA] 1068 1068 MS, RI, Std 32.24+8.60 21.16+2.57
38.67 (E) - B P T 1456 1457 43 69 93 MS,RI,Std 50.42+2.55 60.94+1.99
48.14 FEL 1847 1845 43 58 85 MS,RI 101.12+23.87 74.57+42.03
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Continue table 2 Qualitative and quantitative results of volatile compounds before and after fermentation
) . ) PR . A /%
RT/min PERHEAL A W 4 Rla RIb  FHEE TR S Ks R W
ik
23.25 (D)-#7H 0 1028 1028 416893 MS,RI,Std 2.36+1.52 -
FES
25.58 IR LR TR 1074 1057 4170 84 MS,RI 9.05+0.90 9.1420.57
36.47 TR 2-4,3-3-F2 5 2 20k 1378 1375 4371 89 MS,RI - 1.78+1.65
47.66 TN S R S N i 1825 1824 43 60 102 MS,RI, Std 2.45+2.36 -
48.81 RO IR S TR 1878 1876 5776 104 MS,RI,Std 18.73+13.07 12.75+5.87
49.83 FrAE 2 Y T 1926 1926 4374 87 MS, RI, Std 16.96+5.20 -
50.81 AR2E R T s 1974 1973 4176 104 MS,RI,Std 7.07+3.35 6.03+3.71
28.88 A5 ik 1151 1150 417795 MS,RI, Std 21.37+5.46 15.16+1.47
HAh 2
21.03 2,4,6-— H I bE 990 987 3979 106 MS,RI - 26.03+9.00
30.24 P 1186 1185 51 64 102 MS,RI - 1.58+0.89
32.25 2,3- AR R 1243 1183 397791 MS,RI 3.49+1.15 -
33.81 T il 1290 1290 3977 105 MS,RI, Std - 44.98+5.78
40.31 2,4- AT HAK 1517 1518 57 74 107 MS,RI,Std 5.87+1.30 7.37+2.06
41.00 (2~ R -3k 25k ) 1 540 1544 43 69 85 MS, RI, Std 13.49+4.17 25.71+2.61
43.01 FAA G 1624 1619 438195 MS,RI,Std 3.32+2.04 7.26+1.64

TE : RT(retention time) 5 & PEAL A PITE Rix-5MS (35 FE [ A0 B AT ; Rla MARBFSEARYE C8-C20 AYAEER RIS B AR B AR5 R S
2 3 (https : //webbook.nist.gov/chemistry/ ) A [R]85 7 O B3 18 505 % 78 Al v MIS R J3aii% % (NIST11  NIST11s . FFNSC1.3)8 R 4558 ;S1d

BRI T EEZE 2R s RT Ny B B 15 O] FUAS AR - R AR A i

e 2 AL, ARG IR VT B AR S R S e i 7
K 37 PG , FoP s 8 Fh ke 1 Fh (R
15 Ff FE2E 3 Fh EESE S B EEDS 1 FR LARSE 4 B R
P M R ) VT R it rh R 2 6 K 40 i PRk
Ay, R EESS 12 Fh BE2E 13 A RS 4 Fh ERZE 4 P
B2 1A HARZE 6 Fp . VLB 2 ot BRAE O 19 45 A 1
B B E R - -3 (10.83%) \2- LD
B (25.78%) , T 8 MR Wk M0 B 2% £ R IE C B
(21.83%) . (Z)-2-2E i T (56.86%) | (Z) -4 - 5% I %
(10.57%) (Z),(Z)-2,4-%% IG5 (46.97% ) , T2 T
FAHER (101.12%) . VL4 LG , W2 2R
W I R D I R H A R R B 2 . M
KMFFE R, B (B AL A W) SR B (E — e A1, 3
oA e NP 2 BRI A, e IE
O 2-FIRE | (7)-4-28ITE 2, 4-38 I 127453
PSR PR ) B SRR 0, R RV S —
FERAY 12503 E O L (2)-2-28 R (Z),(Z)-
2,4- B TIRIERN(Z) -4-28 I X SE R oy E R R R
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