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1 #REI%
1.1 #RSEH

1.1.1 Rk
L1 A BT w20 A s m T B O A RP38

(Lactobacillus paracasei subsp. paracasei) Fl R {1
[E+E JJ4 (Saccharomyces cerevisia) , 48 H 8 4 7= i
(B il ) 0 T 52 6 28 0 B3 O DR
L1120 FRFE T 0 M 3, WOk I 3R &
—18 °C, Hh i 2l AR B P 1 R BAT B W44t
1.1.2 Rt
1.1.2.1 MRS Wk M TIREE L 3
B
1.1.2.2 BEEEIGFRHAE P00 S R 2w R [EDE
Y 5%, MFrGERIES pH E £ 5.0£0.2,115 C
i KB 30 ming JH T REBERE L 975G
12 NUB5EF

GC-2010 S AHEIE GCMS-TQ 8040 Jfii, H
AR BN KMSY-56 RE LA (RE™E S
g/h, A 10 Limin) , 75 5 B 26 01 G AL I A
MRy \) s SPME 2 8 FA0 | [ 95 30 % 50/30
pm DVB/CAR/PDMS #H3k , 32 Supelco 24 7l 5
SYG-2 B fH /K I3, 8 TR S A BR A A
1.3 REAZX
1.3.1 A& ZLER A RP38 R Y % bk
JJ4 MUk, o nl i B BRIk 1.0x10° CFU/
mL #1 5.0x10° CFU/mL LA E L) 4 800 r/min 4 °CE&
> 5 min, BA IR VERL 2 W, & H . #R R RP38 H
ERTRTC R K IR 9 B0, R FLIR A R 70 K5 e
Ff RP38 1 JJ4 4% 3: 1 Ho M) H S A BTG 1 K 4R 3%
P=SEN W RIZAL S ol
1.3.2 BifRAbs  mldl 198K AR R T 2=
pH 4.5,115 CH KB 20 min, i £ & B
2 . d DUJSORME R TE VRS I T, ik 2, i R
A TAL R 20 min, B 1T 10 min, B 100 g MITA
KR 50 g, 4% BT 1 1% 345 A FLIR B P
T AR E R T, 78 CO, W E, T 30 CF %A
KW 6 h, o3 AR AT IR DA I HBORE ARG I 5L 4 Ak

MIF(CH) M EEE G (FLIRA W R 41 IR W4
i RYA) 1 B DU 2% 1 BR300 53, i AT
3,

1.4 #®iF*

1.4.1 B EBE R GB 4789.2-2016( & i &
SEFAME &MY R E RSB E )
SO R

142 $HEVEREA KM GB 5009.228-2016
(B AERbRUE 15 T & M 5 A a il
SEVI

143 BAVELFCZ R (TBA) K GB/T 35252-
2017 (BhAEriE 2-m A I Z IRE I E B
Pk )y g5 ik

1.4.4 ¥R KRR P )

1.4.4.1 [EHMAR(SPME) &4 RS T 4T
W K FEHGK 250 CEAL 60 min, £ L B 5.0 g ¥
FE &) ) A5 I RE 5 T 20 mL 2 BUfR P, &0 8
60 C/KVE INFA 10 min 15 B A | 4 A & 1k 1 25 B
3, H 30 min J5 , F5 A5 & 250 CCHERE 11 A $ AT
3 min, i A GC-MS #EFE T,

1.4.42 GC-MS 5#r & 4%

1) GC &M EB4EH Rix=5Sil MS (30 mx
0.25 mm, 55 0.25 wm) , £ )7 FHE 7 20 4G 1R
35 °C, ##FF 2 min; LA 3 °C/min # R T+ E 90 °C, {4
¥ 1 min; A5 C/min 3R T £ 140 °C, R 1
min; ML 8 C/min HF [ F+ £ 250 °C, 14 4F 5 min,
AN He, 4l 99.999% , fii i 1.0 mL/min, /N 43
THERE

2) MS % EIB, B EHR 70 eV, B 1 i
TR E 230 °C, 14 7 % 2.88 scan/s , T K6 il 115 6
35~550 m/z, KHFHLIE 100 pA
1443  ALGWEHERE g 55 pre

1) AT RSO s - I i I AT 15
il NIST2014 38 FER R, #E4#F RTE Bk 4
R0 BB R BUK T 80 Mtk &4, 45 A 1 1 45
B (Retention index, RICE 1.

2) BT FER o E Y R A 2
B g o Foe AR LR I AR, 1A R R R )
) T A, SR A BUE — R R AL A
FIARXT & i, A Co~Cap IEFBERE  (J5 29 B 420
pe/mL, & F S e R bR i SR R B 4
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145 BEIFH BRI GB/T 10220-2012 (&E
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B 38 5 2 o0 B TR A e R A T R T B
FTED A8 48 AR 18] ) AT I A . PR /N R 10 7
2o BN B I DA, R TR e+
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TR ] BRI 51 R AR FE “0~5" 8 it i i 8z
2 (0 KRR 3 BE R FH A 3 R JEOR A (CK ) |
RAA AR (C ) FLIR A RP38 A T4 (R 4) .
TR RP38+JJ4 KA (RT ) #4750 M 5 1FA .
1.4.6  JCHE XU TE P B2 W9 J7 7AYok FAH
XA B2 (ROAV) PEAN 454k A5 4 X A i XU
FY TR o XA il B XU BT R e K 1 4 3 SR
ROAVstan=100, H & # & P Kk §F M 6 5 1
ROAV % 2 & : ROAVi = 100 xCri/Crstan xTstan/
Ti, 2, Cri F1Ti 43 502 2544 PR XU g ot 1 7
(% ) U B (pg/kg) 5 Crstan  Tstan 43 A& 4
st LA XUBR T R 5 K (OAV (B 8¢ /& ) 440 19 &

(%) RS B (ne/kg) , ROAV i 1K #4941 4
XiF A it R KU (1 BT R A
1.5 HIESH

ia JH SPSS 19.0 # A #E4T ANOVA J7 225347,
K H Origin 2019 Z:E 1R IEFRME R SEM, 2L
Wi (x5 )R . R SIMCA 14,1 347 3 A%
53 PCA 73 #7,
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Table 2 ROAV values of the main characteristic components
o ROAV
5 * 4 Kk R 2 B B g kg Ca R ~

1 1- %A% 5.0000 - - 0.0010
2 by g 0.2000 0.0210 0.4980 -

3 2-F AT B 6.0000 - - 0.0200
4 2-TA-THE 270.0000 - - -

5 i A 0.0540 0.6520 2.0730 2.2540
6 1-£ 5 0.0020 10.0630 51.4540 44.9960
7 + =58 1000.0000 - - -

8 2—E &R 0.0800 0.2510 0.4040 -

9 5 b /% R 4.0000 - 0.0010 0.0010
10 2-+— 7.0000 0.0040 0.0060 0.0070
11 T B 0.0075 1.0970 0.5990 0.7890
12 2- & K B 0.1500 - 0.0180 0.0580
13 J B 0.0100 4.2090 4.0040 4.5280
14 (27)-2- i i & 0.0100 - 0.3510 0.6040
15 RV B 0.5000 0.0100 0.0270 0.0370
16 A B 0.0007 100.0000 100.0000 100.0000
17 R —2—3F M B 0.0800 0.0290 0.0510 0.1150
18 eSS 0.0150 10.7720 13.9860 11.4800
19 (2E)-2-x 8 0.0001 41.9300 89.1140 94.1950
20 eSS 0.0070 2.5050 2.1850 1.5210
21 BR =2, 4-% = 5 i 1.0000 - - 0.0060
22 + = 0.5000 0.0140 0.0150 0.0130
23 DI S 0.0600 0.0150 - 0.0240
24 (+)—A7 4 M 500.0000 - - -
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Analysis of Volatile Flavor Components in Scallop Based on Biological Deodorization

Lin Xiaozi'?, Liang Zhangcheng'?, Wei Hang’, He Zhigang"*, Lin Xiaojie'?, Su Hao'?
('Institute of Agricultural Engineering Technology, Fujian Academy of Agricultural Sciences, Fuzhou 350003
’Fujian Key Laboratory of Agricultural Products (Food) Processing, Fuzhou 350003
‘Institute of Agricultural Quality Standards and Testing Technology Research,

Fujian Academy of Agricultural Sciences, Fuzhou 350003)

Abstract Objective: To analyze the effects of biological deodorization by microbial fermentation of scallop on the main
volatile flavor components of scallop, and to clarify the mechanism of biological deodorization. Method: Combined with o-
zone pretreatment, respectively adopt single bacteria (Lactobacillus RP38) and mixed bacteria  (Lactobacillus RP38 +
Saccharomyces cerevisiae JJ4) to biological trends of scallops. The volatile flavor components were analyzed by headspace
solid phase microextraction coupled with gas chromatography—mass spectrometry (HS-SPME-GC- MS), and identified by
multivariate statistical methods and ROAV (relative odor activity value). Results: Ozone treatment could reduce the total
number of bacterial colonies by about 1 order of magnitude and 48.4% TVB-N, which had little effect on flavor. The
different flavor of scallop before and after biological deodorization was constructed by aldehydes and alcohols. The low
saturated aldehydes and alkynes were mainly degraded by biological fermentation, and unsaturated fatty aldehydes, alco-
hols and ketones were increased. Principal component analysis showed that the characteristic products of single fermenta-
tion were 1-heptanol, a-bisabolol, (2E)-2-nonenal, etc., while the characteristic products of mixed fermentation were
1-pentanol, benzaldehyde, (2FE)-2-octenal and lyral, etc. The mixed fermentation could produce more abundant and di-
verse volatile flavor components. ROAV analysis showed that the active components of volatile flavor of scallop were oc-
tanal, (2E) -2-nonanal, nonanal, 1-nonanol, heptanal and capraldehyde. 1-Heptanol, 2-nonanone, (27) —2-heptenal
and (2F)-2-octenal were the important flavor modifying components after biological deodorization. Conclusion: The ozone
treatment could maintain the freshness of scallop. Ozone treatment could keep scallop fresh. Biological deodorization main-
ly through degradation of low—grade aldehydes with odor characteristics, and the fresh unsaturated aldehydes and alcohols
were produced. The mixed fermentation could achieve the synergistic deodorization effect.

Keywords scallops; biological deodorization; volatile components; ROAV; GC-MS; ozone treatment



