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Fig.2 The change of volatile compounds in milt and its fermented liquid during different fermentation time
1
Table 1 Relative content of volatile compounds and sensory threshold in milt
and its fermented liquid during different fermentation time
/
g-kg! 12h  24h  36h  48h 12h  24h  36h  48h
11.41 171 442 1416 2215 000 2.05 000 0.00 047
(E)-2- - - - - 0.71 - - - - -
(E)-2- 3 - - - 091 3.67 - - - - -
(E, E)-2,4- 10 - - 071 293 527 - - - - -
(E, E)-2,4- - - - - 0.38 - - - - -
- - - - - - - - - 0.47
2- - - - 0.87 126 - - - - -
2- - - - - 0.36 - - - - -
3 2.27 - 031 091 0091 - - - - -
4.5 732 171 278 735 9.9 - - - - -
1 1.82 - 0.62 046 - - 2.05 - - -
3 - - - 0.74 - - - - - -
55.19 1899 1840 886 11.89 0.00 0.00 0.00 289 1.30
2,2,4- - - - - 1.56 - - - - -
(32, 572)-1,3,5- 2.87 - - 0.55 - - - - - -
(Z2)-4- - - - 0.59 051 - - - - -
(E, Z)-2,6— - - - 082 1.19 - - - - -
2,4- 3.75 - - 0.78 - - - - - -
3,5,5- - - - 1.87 - - - - - -
3- -1,4- 3.46 - - 0.76 - - - - - -
5- -1- - - 0.78 - - - - - - -
5- -2- 2.00 - - - 1.55 - - - - -
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1)
g kg™ 12h 24h 36h 48h 12h 24h 36h 48h
1.98 - - - 0.85 - - - - -
3.88 - 1.22 - - - - - - -
3518 1642 1569 326 3.59 - - - 2.40 -
- - - - - - - - 0.49 -
- - 042 0.23 - - - - - -
- - - - 3.49 - - - - -
3- —5-(2- )- 1.74 256 0.29 - - - - - - 1.30
30.15 0.00 2.88 482 6.04 000 000 221 314 287
(E)-2- -1- 40 5.28 - - - - - - - - -
(Z)-2- -1- 89.2 - - - - 0.43 - - - - -
1- -2- -1- 12.49 - - - - - - - - -
1- 250 - - - 0.61 - - - - - 1.13
1- 4000 1.67 - - - - - - - - -
1- -3- 400 3.73 - 120 295 351 - - - - -
1- -3- 1 1.81 - - 126 0091 - - - - -
2- - - - - - - - - - 1.00
2- -1- 2.7x10° - - - - - - - 2.21 - 0.74
3- -1- - - 0.60 - 0.76 - - - - -
3- -2- - - - - - - - - 2.46 -
3- 5.17 - - - - - - - - -
4- -1- - - - - 0.42 - - - 0.67 -
5- -1- -3- - - 1.08 - - - - - - -
0.00 45.08 64.64 48.66 38.77 35.15 38.71 50.01 68.81 58.09
- 21.39 25774 21.16 17.45 0.54 - 16.18 21.02 16.09
0.42 - 18.34 32.14 2254 17.06 7.29 1326 1858 3581 23.11
- - - 0.74 - - - - - -
- - - - 0.56 - - - - -
0.5 - 123 251 181 160 095 129 209 428 3.1
2.2x10* - 413 424 241 210 2636 24.17 13.16 7.71 15.78
223 34.07 891 859 7.37 5749 59.23 38.61 2331 31.67
55 - 2835 6.23 329 210 3495 3937 22,67 1272 23.53
2- 7 - - - - - 0.38 - - 0.58 -
2,3- 23 - 571 059 127 1.61 - 238 206 064 152
2- 140 - - 1.63 1.84 1.07 1524 1222 6.68 640 3.30
2- 38.9 - - 046 087 069 409 344 456 297 2.68
2 - - - - - - - - - 0.65
2- - - - - - 2.83  1.82 - - -
3,5- -2- - - - 132 1.90 - - - - -
3- —2- - - - - - - - 2.64 - -
3- 223 - - - - - - - - -
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( 1)
/
g kg™ 12h 24h 36h 48h 12h 24h 36h 48h
.35 0.15 075 1490 13.77 1736 000 9.17 185 5.60
2— 2.3 - - - 3.86 395 - - - - -
3,4- —2H- - - % 2 - - - - -
2— 6 1.01 - - 3.27 - - - - - -
(E)=2—(2- ) - - - 484 173 - - - - -
- - - - - - - - ~ 048
- - - 053 209 - - - - -
- - 0.22 - - 1.90 - - - -
2- - - - - - - - 218 - -
0.10 0.15 0.53 1.66 - - - 6.99 1.85 -
0.24 - - - - 5.46 - - - 5.12
2.3 ROAV o
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ROAV , °
ROAV I,

Table 2 The relative odor activity value and their odor characteristics during the different times

of fermentation milt

/ (ROAV)
g kg 12h 24h 36h 48h
(E)-2- 3.00 - - - 0.57 3.01 .
(E, E)-2,4- 10.00 - - <0.1 0.55 1.30 N
3.00 41.59 - 0.13 0.57 0.74
4.50 89.41 0.87 0.81 3.04 5.25
1.00 100.00 - 0.81 0.85 - N
3.00 - - - 0.46 - N
(E)-2- -1- 40.00 7.26 - - - - N
1- 250.00 - - - <0.1 - N
1- 4 000.00 <0.1 - - - - .
1- -3- 400.00 0.51 - - <0.1 <0.1
1- -3- 1.00 99.45 - 1.57 5.50 8.65 N
0.42 - 100.00 100.00 100.00  100.00 N
0.50 - 5.64 6.56 6.74 7.88 N
2.2x10* - <0.1 <0.1 <0.1 <0.1
55.00 - 1.19 0.15 0.11 <0.1
2, 3- 2.30 - 5.69 0.34 1.03 1.72
2— 140.00 - - <0.1 <0.1 <0.1
2— 38.90 - - <0.1 <0.1 <0.1 N N N
2— 2.30 - - - 3.13 4.23 . N
2— 6.00 9.27 - - 1.02 - ,
3 87-89.
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and physicochemical characteristics of Suan yu, a

Studies on the Deodorization during Fermentation of Tuna’s Milt

by Lactobacillus plantarum

Huang Zhongbai' Ming Tinghong' Dong Lisha! Hang Jiaojiao' Sun Tingting! He Shan'
Zhang Dijun' Huang Jian®> Zhou Jun' Li Ye' Su Xiurong”
(“‘School of Marine Science, Ningbo University, Ningbo 315211, Zhejiang
’Beijing Purkinje General Instrument Co. ,Ltd, Beijing 101200)

Abstract Objective: To analyze the effect of deodorization and aroma enhancement about the fermentation of Tuna’s
milt by Lactobacillus plantarum and to provide a theoretical reference for processing. Methods: The change trend of
volatile substances in milt and its fermented liquid was detected by principle component analysis (PCA) and features fla-
vor radar. Then flavor of the volatile composition in the process was identified by head solid—phase microextraction (HS-—
SPME) coupled with gas chromatography—mass spectrometry (GC-MS). The relative odor activity value (ROAV) in asso-
ciation with odor threshold was applied to confirm the key compounds of the fermented milt. Results: The PCA and radar
map showed distinctly difference between the smell of fresh milt and fermentation milt. the smell of the fermented liquid
change was relatively small and steady. A total of 22, 13, 12, 23, 35, 34, 11, 13, 15, 17 volatile substances were
identified in fresh milt, seed fermented liquid, fermentation milt and its fermented liquid in different time. After fermen-
tation of milt the main fishy smell compounds of heptyl aldehyde, hexanal, 1-octene—3-alcohol were reduced , while the
milk fragrance compounds of caproic acid, 2,3-butyl ketone, ethyl benzoin were increased. These substances were main
flavor of fermentation milt. Conclusion: After fermenting 24 h by Lactobacillus plantarum, the effect of deodorization and

aroma enhancement was very remarkable.

Keywords Tuna’s milt; Lactobacillus plantarum; HS-SPME; GC-MS; ROAV



