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Optimization of Processing Parameters and GC-MS Analysis of Flavor Characteristics of
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Abstract: The flavor quality of ready-to-eat oysters was improved. With fresh oysters ( Crassostrea gigas) from
Fujian as raw materials, the process parameters including minced garlic addition, white granulated sugar addi-
tion, cooking wine addition, and moisture content were optimized through single-factor experiments and an
Lo (3*) orthogonal array design. Volatile flavor compounds were qualitatively and quantitatively analyzed via
headspace solid-phase microextraction coupled with gas chromatography-mass spectrometry (GC-MS). The op-
timal process conditions were determined as follows: 10% minced garlic, 6% white granulated sugar, 1.0%
cooking wine, and 50% moisture content. The product prepared under these optimized conditions showed a
sensory score of 90.42 and possessed excellent texture properties. According to the GC-MS results, the number
of volatile compounds identified in the optimized group was increased to 45. The fishy odor marker 1-octen-3-ol
was not detected, while the content of aromatic compounds such as benzaldehyde, and 3-ethyl-2, 5-dimethyl-
pyrazine increased (P<0.001). Cluster analysis and principal component analysis demonstrated significant
separation in flavor characteristics between the group with the highest comprehensive score (RO-1) and the
group with the lowest score (RO-2), further validating the effectiveness of the optimized process in flavor im-

provement.
Key words: oyster; process optimization; gas chromatography - mass spectrometry; volatile flavor com-

pounds; principal component analysis
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TESHORBHREE 50 C R 1.5 hs THRIEEE 60 °C.
B IE) 120 min) , 3IF ST 9E T 20 X6 005 €0 5 5 0k 1 B3
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Fig.1 Process flow for the preparation of ready-to-eat oysters
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Table 1 Factors and levels of orthogonal design

K%
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= - - D %K/ %
/% /% /%
1 8 4 1.0 45
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3 12 6 1.8 55
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Table 2 Sensory evaluation criteria for ready-to-eat oysters
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B BRI RIOLE S EREE T . 11-20
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SBREE SR HRRERES RS 2030
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HERERE Bl = 1580 0~<10
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BB OB A U T AR 5 m A A BT EE kg
1.3 Hdaib e
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Fig.2 Effect of minced garlic addition on sensory score of ready-

to-eat oysters
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Fig.3 Effect of white granulated sugar addition on sensory score

of ready-to-eat oysters
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Fig.4 Effect of cooking wine addition on sensory score of

ready-to-eat oysters
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Fig.5 Effect of moisture content on sensory score of ready-to-eat

oysters
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22 IEACIRE:

BT R R0 A5 A, AW Y 0 BURR R U 4
(A) HIPFEG IR (B) BRI A InE: (C) A /K F (D) 4 4~
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Table 3 Orthogonal experimental results and range analysis of processing parameters of ready-to-eat oysters

. A FEAE B A0 H C RHH o AL R s .
s i o wmE D RN en  mmmg | 007 SR
1 1 1 1 1 85.46 13.15 46.53 86.20 74.85
2 1 2 2 2 89.09 28.36 46.27 86.10 76.64
3 1 3 3 3 111.24 29.74 18.23 87.50 77.17
4 2 1 2 3 145.57 11.43 35.00 89.00 81.50
5 2 2 3 1 157.42 10.00 4.64 90.90 80.84
6 2 3 1 2 158.19 27.56 37.11 90.50 85.64
7 3 1 3 2 77.66 17.02 40.64 88.40 75.41
8 3 2 1 3 72.14 2278 45.09 88.00 75.60
9 3 3 2 1 70.27 24.85 46.96 85.60 74.13
LA K 228.67 231.77 236.09 229.82
K, 247.98 233.08 232.27 237.69
K, 225.15 236.93 233.42 234.27
R 7.61 1.72 1.28 2.62
FE RN A>D>B>C
It A,B5C,D,

H 3 3 ATAL IR 55 6(A,BSC/D, 4, #Ricd 2l RO-1)
ZEG Voo RS 9(ABLCD 4, ARid o RO-2) 45
WA AR #E—2L 4 R G 1T 0 B i
R, = R R s ARG (A)>E 7K & (D) > H A
I (B)>EHE U N (C) o Hidr R AR Ui % 25
BVFSr R BN B35 (R=7.610) , 28 W HU2 520 B
SR T ) B R ER

HRAE 1E 22 R 50 W 25 0 BT 45 S8, B 8 i IR &
ALBSCiD,, BIGEAR AR N 10% IR BRI R 6%
BN AN 1.0% 5 KEN 50%. 1EZ4H 6T 775
4 JB R A e R e AR LB ) R B P A S e B
RUF 2B fem o W T IRIE M0, 25 R

TN AR T SRR R v (S BE 160.28 N 5Lk
28.18 mm , MAL M 14 38.06 J) FER B 1F43 (90.42) ¥ HL
5, LA 85.95, SIERC I 4 R L B & 2 5
(P>0.05) . XEH RO-1 TZSHEA R EM M E
SR, ATAE R XU R 5 i T S A B T o
2.3 hREE BT
231 HERMRS B

i PR B o 9 e XU 1) 2 sk
SE T XU 490 S50 A o 24 AR 5 o X £ o ) 4 R IR AR A
HAEEZ, RO-1 5 RO-2 A% & XUk i K
HEEndk 4 ME 6 iR,

5% 4 F1K 6 A1, RO-1 2:46 1 45 Fhi% % M i

%®4 RO-15RO2HEXMENEVNERE
Table 4 Volatile compound content in RO-1 and RO-2 groups

e /eS| RS E RO-1 &t/ (png/kg) RO-2 %/ (pglkg) 18 Pl

2 I 22.02+1.47 40.28+0.40 -29.27 <0.001"
L 17.81+1.35 38.85+2.83 -16.46 <0.001***
P 16.19+0.47 ND 83.69 <0.001"*
T 22.39+1.12 36.89+1.15 -22.17 <0.001"

S 27.71+2.81 19.61+0.95 6.70 0.003™
o 31.37+1.62 19.78+1.64 12.34 <0.001"

PRERE 18.19+2.49 ND 17.91 0.003"
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Continue table 4 Volatile compound content in RO-1 and RO-2 groups
UAER/ES WG AR RO-1 & H/(png/kg)  RO-2 &t/ (ug/ke) 8 P
2N 2-CL Ml 3.49+0.13 ND 68.42 <0.001""
-2 N 5.94+1.33 ND 10.96 0.008"
S22, 4-28 TIREE ND 3.77+0.20 -45.51 <0.001"
J 2-2- 0L A 4.50+0.71 18.78+1.34 -23.06 <0.001"
-2, 4- B A 19.6+6.05 36.61+3.33 -6.03 0.004™
T 15.28+0.47 3.99+0.03 58.52 <0.001"
5-FH Lk g ND 3.14+0.20 -37.78 0.001*
-2, 6-T 19.67+0.83 5.54+0.68 32.17 <0.001"
5-F% R 11.03+2.85 4.09+0.31 5.93 0.004™
Ui 28.2+2.31 14.92+2.00 10.64 <0.001""
S X -2-28 Js T ND 12.30+2.28 -13.20 0.006™
PR L 13.80+0.91 2.22+0.32 29.32 <0.001"
Gt 224.81+5.07 260.77+12.66
fiEs N 18.44+1.75 28.68+2.64 -28.03 0.001™
HeE ND 9.40+0.82 -36.89 <0.001"
Ny 12.74+1.20 35.87+0.96 9.74 <0.001"*
EZNwA L 4.13+1.04 ND -6.00 0.001*
1-2F 45 -3- T 5.89+0.87 17.46+4.64 12.00 0.004™
KT 26.10+2.35 13.57+1.02 32.89 <0.001""
1E B 37.72+1.83 13.11+0.06 16.46 <0.001"**
-2 - 1 16.10+1.09 8.45+0.33 -118.15 <0.001""
3-F -1 TR ND 6.06+0.13 85.31 <0.001"
A1t 121.13+4.72 132.60+0.54
i FR 3L P i 9.00+0.26 ND 1776.76 <0.001"*
2- T 14.43+1.86 6.06+0.97 -2 424.60 0.001"
2R T 16.24+0.02 ND -397.54 <0.001"*
3-2Fi ND 10.02+0.01 31.00 <0.001"
B-2% 24T ND 12.61+0.08 10.76 <0.001"**
At 39.67+2.1 33.82+1.15
J&2s ATt 11.56+0.91 ND -1.81 <0.001""
RIVAY S 6.49+1.48 ND 21.46 <0.001""
2,6,10, 14-PY A H ke 3.58+0.05 13.33+1.23 -55.53 <0.001***
PRE D 2.94+0.89 12.60+0.22 15.42 0.144
ait 24.57+1.46 31.3+1.05
BEE LR B 15.91+0.7 7.62+0.64 28.87 <0.001"
At 15.91+0.7 7.62+0.64
[IFES N2 3.67+0.02 13.49+0.43 6.50 <0.001""
ER 2.47+0.39 ND 17.57 0.004*
N7 ND 10.75+1.06 10.20 0.002"
Gt 12.13+2.09 24.24+1.50
HAb T TR L ik 21.41+0.50 6.63x1.15 -31.08 <0.001*"
FR LI TN 5 i ik 28.64+0.60 18.87+0.95 47.08 <0.001"
2- £ i e -EW} 23.15+3.81 13.03+0.03 18.40 0.003"
ZHEE = 14.60+0.79 ND 6.11 <0.001"*
FR LI TR 5 — i ik 20.83+0.81 13.69+1.51 1.73 0.001
R = Ak 12.34+0.24 11.84+0.47 -1.73 <0.001"**
TN 41.39+1.56 64.86+0.99 -29.27 <0.001"*
3,4-Z H JLmEmy 20.39+0.21 3.18+0.87 -16.45 <0.001""
2- IRk IRg 12.46+1.28 2.59+0.28 83.68 <0.001"
3-2.3k-2,5- T JEn 3.51+0.05 ND -22.17 0.004*
2,3,5-= 2.34+0.49 ND 6.69 0.158
2,5- " F LN 2.17+0.24 1.17+0.24 12.34 0.158
At 182.74+3.97 136.12+2.40

T o (HF R PTAIS REAS ¢ K50 I BE T s P X L Y SR AG 36 b 3 KT . * 3R 25 5 35, P<0.05 5 #+ 378 28 Al b 35, P<0.01 5 ¥+ R
K BRI 2 P<0.001, ND FERAK L



2026 4£ 9 A

128 %47 % 517 ) RRARSHR BLR#EAR
200 - A7 TE A AKCR A, & Bk B = T RO-2(P<0.01)

: Iro-1 ELBRF IR T A B LAk 22 0 I 3,
2507 b o2 St et S oM A 7 2 U B £ e
5 200} a 5 AELF 455 5 SR B Bk /e, 7 B AR 1L
EREN I ) I RSSOk
= Fl TR B TR I 0 I 2 1 3 R R 1 A
526l RO-1 #1213 LU I ELAT 5 1 7 47 ) T 487

50 thopa o, PR 3L Fu S BTG AR A
0 (Hrm e cal B ST A1, S S MO 1 1 0 S

BER BER MR RE MRS Mgt b3

AR LIES
[FZEAL S AR /NG ShE 30K 22 53 .35, P<0.05.
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