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Abstract: [Objective] Using the oyster (Crassostrea hongkongensis) as raw material, this study explores the improvement effect of
combined treatment of composite deodorization and spray drying on the characteristic flavor of oyster proteolytic products, aiming to
efficiently obtain a better-flavored base material of oyster protein enzymatic hydrolysates. [ Methods] The oyster protein enzymatic
hydrolysates were treated with a combination of three deodorants of lime juice, stevia powder, and black tea powder combined with spray
drying, The sensory score and the powder yield were used as indicators to investigate the optimal process conditions for the preparation ratio
of the composite deodorant, the solid-liquid ratio of the composite deodorant to enzymatic hydrolysates, and spray drying. The flavor
analysis was carried out by headspace solid-phase microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS), assisted by
electronic nose and electronic tongue sensory testing. [ Results] The optimal process conditions are Mgevia powder Viime juice * Molack tea powder 1N 173
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10 r/min, and the maltodextrin addition amount of 1.5 times. Under these conditions, the obtained base material of oyster protein enzymatic

hydrolysates has a better overall taste and flavor. [ Conclusion ] Spray drying alone can make the enzymatic hydrolysates rich in oyster meat

aroma and salty and delicious. However, the combined treatment of composite deodorization and spray drying produces a sweet and sour

taste on a whole, effectively reduces the saltiness, reduces the content of aldehydes that cause fishy and rancid odors, increases the relative

content of olefins that have pleasant floral and fruity aromas and produces a better flavor.

Keywords: Crassostrea hongkongensis; spray drying; flavor improvement; enzymatic hydrolysates; volatile flavor substances
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Table 1 Sensory evaluation of oyster enzymatic
hydrolysate samples
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Figure 2 Effect of different spray drying conditions on sensory scores and powder yields of base material
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Figure 3 Taste radar of electronic tongue detection and artificial sensory evaluation before and after the combined

treatment of composite deodorization and spray drying
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Figure 4 Odor radar of electronic nasal analysis and artificial sense assessment as well as principal component analysis

before and after combined treatment of composite deodorization and spray drying
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3 BTRR, Sk 4k KR TR T AT R X P R R
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TR N s RS 3 (T o R N B o I B s
TR 0 OR R B VR o Mt 25 T M o Ik 6 I ) I Y i
TG . 35 5 ), AF T2 Ay 0 R 2 TR D s A
WAL R T — Sy TR 2 N AR R i 4R Ak &
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Table 4 Composition analysis of volatile odors

A, I 86 W) S5 R R A RUBR R T e I A R . R R
2[5 A Ay A2 T B A A R RV LA, 5 A
Fek i DAy AR A 9 AH o 5 B (41.25% ) , Sy R M XU
BTHR 1A AR i T AT AR A AT AR, A W W T
fifp ek T 4 0 2 0T A W o R R A1 T I
T AT BB B R R I RS Y i e
PIXE A BB B HE AR, 15 Allegrone 55 () BF 78 445
R—H

i 2 ) Jot 2 7 A T 0 1A v 22 O 4 0 I U R Y e
iR JSCORE 0 TR AR AR ) R R i BE AR R IR T . WEZE T
Ben, BAAER A NS < R 3, 5- M -2-0
3-58 0521 | 2- 0 TR 3 38 5, LR A 0 g A 7 00 R o
T2 o 1T T 288 Y o B8 K T 2 5, TR, TR 26 ) o
— JBAS A D i B XU B 7
x4 BERUESKEES D

AHXS 2 /%
GBS L& AU A —
Tk i 2 it it o3 ok
=S (E,Z)-2,6-F M IR 2.48+0.36 4.82+0.42° 0.354+0.01°
(E.E)-2,4-B¢ IR A0 IR R B 4 6.46+0.25"  16.35+1.52° 0.39+0.03°
(A3 FLELIS 3.83+0.33 3.104+0.30 ND
S AR T g A 2.24+0.30 2.7540.25 ND
R A0k 6.4140.42 ND 0.98+0.05
(E)-2-F I RN TS 2.87+0.65 ND ND
2-C KR IR 1.24+0.30 2.05+0.30 ND
(E)-2-I I it TR I 0.92+0.08 ND 0.1140.01
(E)-2-T- M RN 0.47+0.10°  2.10+0.17° 0.084-0.00°
2-F i )\ IPEIA RS ND 4.66+0.65 ND
T SIS 1.65+0.17 ND 0.5440.03
(E.E)-2,4-T- ZJfE TR ND 0.78+0.03 ND
E TR SR R 0.30+0.13 ND ND
B PR RN T 77 0.18+0.05 ND ND
B 3R 0.81+0.03" 0.9940.05° 0.3440.03°
(E)-2-W B-2- T Mt T 75 Ik 2k 0.26+0.03 ND ND
4- R R TR ND 0.7140.03 ND
X & B 05 UK 0.83+0.07 ND ND
+mE )RRV Tl Eia ND 0.52+0.01 ND
S Vi AR IR 0.94+0.12  12.43+1.02 ND
(E.E)-2,4-%% ZIhiE iEEN i 0.20+0.01 2.414+0.17 ND
J LR A 0.45+0.07 ND ND
2+ RN ND 0.26+0.03 ND
i FE RO R 0.23+0.03 ND 1.14+0.03
PR 5 biiVEES ND 0.26+0.06 ND
TN AL RIS 1455 7 < ND 0.35+0.02 ND
+ = JIES 2 e AT AR A 0.25+0.01 ND ND
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ik 4
ilES L& RUS Lk
F ey it fige o St
[N KO ERER 0.27+0.03¢ 1.42+0.17° 2.57+0.25
g g W< 0.42+0.06 ND ND
(Z)-2-2 I i R A W B X 1R A ND ND 4.34+0.45
(E,E)-2,4-% "I RN 0.63+0.12 ND ND
Al R 5 AR ND ND 0.2340.03
2-HURE T — 0.25+0.17 ND ND
2- iR — 0.49+0.03 ND ND
E-2-JE - 0.514+0.14 ND ND
22K L T - 0.11+0.01 ND ND
3,5- RO R - 0.334+0.02 ND 0.22+0.01
fi TRy T R R ND ND 3.7240.65
PP R 2R P it — ND 0.55+0.03 ND
A1 475 I — ND 0.15+0.02 ND
a-FA il Az - ND 0.5840.02 ND
5 I A RER 0.45+0.03 ND 0.24+0.03
-2 -1 FEHEFA ND ND 0.0940.00
7KW B i S8R Bt R A ND ND 0.18+0.01
1-8 4 -3- B ERIVS 0.96+0.05 0.60+0.01 ND
IE A e R 0.56+0.03 ND ND
(E.Z)-3,6-T- —Jfi-1-F SR A0 B8 SR I A 5.1940.65 ND ND
1-F- — 0.22+0.03 ND ND
(E)-2-4-1-% — 1.11+0.09 ND ND
157 45 -3 - B A A R 1.8140.26 1.11220.09 ND
(Z)-2-7% )5 -1-1% i JICR 0.63+0.01 0.40+0.01 ND
TR - 0.98+0.04 ND ND
piNeg IRAE T 16 A Ik ND 0.5570.05 ND
1E B E9INUS 1.13+0.28 ND ND
ik & B ARl i IR 0.37+0.04 ND ND
2,4-%8 Zf-1-FE — 1.26+0.12 ND ND
7S — 0.34-+0.05 ND ND
10-—He-1-fF — 0.40+0.02 ND ND
1E R KEREFSR 0.38+0.02 ND ND
(&S Lm HH AR 0.23+0.01 ND ND
A7 — 0.637-0.03 0.327-0.01 ND
BER — 0.29+0.03 ND ND
S IR — 0.40+0.04 0.80+0.05 ND
AR R — ND 0.70+0.05 ND
5] U GEN 7 -\ 0.97+0.05 0.41+0.01 ND
2-5E P HE-5- AL CU R O TR — 2.86+0.26 ND ND
AR - ND 0.2740.01 0.25+0.01
A R — ND 0.700.05 ND
IE¥R — ND 0.08+0.00 ND
+ e R — ND 0.2540.05 ND
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GBS 1739 -3 -6 - 0.28+0.02 ND ND
2,5- " AE-3-C R - 2.87+0.32 ND ND
2-T-Mi AERF R 0.73+0.02 3.1040.52 ND
3, 5-9% — -2l LS 1794021 16.9241.86 ND
2,3- T IR 0.12+0.01 ND ND
S b 2 B A R A 0.15+0.02 ND ND
2 il MR AR ND ND 0.59+0.05
(E,E)-3,5-2¢ -2 0 W R 2.26+0.32 ND ND
2,5-C — 0.43+0.04 ND ND
3-% I -2 PERAVS 3.68+0.42 ND 5.27+0.72
53 435 — 0.21+0.03 ND ND
2-FF R O - ND ND 0.18+0.01
327 4 -2~ - 0.14-0.01 ND ND
1-(3-FR i -1-55) — ND 0.55+0.02 ND
5, 6- A -2H-N I -2- i - ND 0.2770.01 ND
T--3,5--2-FR — ND 0.68+0.03 ND
T - B P HHRA RE E ND 0.26+0.01 ND
ZI[3.3.1 ] The-2.6- — ND 0.36+0.01 ND
6- 1A k- 1- 2R T — ND ND 0.33+0.01
2RI O — ND ND 0.40+0.01
LB S LRI i - 0.13+0.02 ND ND
AT i B MR FEFR ND 0.2940.02 1.55+0.05
T TR BA & &S ND ND 0.04-0.00
LR Wi T R S ND ND 0.10+0.00
LR i R B R ND ND 0.30--0.02
R SRR 2- Rk YN 0.15+0.05 0.3340.02 ND
2-ZFE kg RN RN 0.38+0.03 ND ND
Sz 2 -2- (2800 ) 1k g — ND 1.29-+0.42 ND
23 -2-(3- 104 ) 1k g — ND 1.68+0.49 ND
2-(2-PR Jf B ) Wk iR — ND 1.79+0.21 ND
3,5,5-=H¥k-2-C M — 5.914+0.49 ND ND
S-HIE-1,2-C0 0 — 0.11+0.01 ND ND
D-Fr 0 BHERE RS ND ND 41.25+2.72
3-2.3-3-Pi ki — 0.07+0.00 ND ND
LR — ND ND 2.84+0.29
CTRHE IR O - 0.46+0.05 0.32+0.03 ND
1, 100 -1, 2- 00 =0 — 0.63+0.04 ND ND
- &5 55 4 THAREFER ND ND 0.630.05
HoplZE 1 -3 — 6.63+0.64 ND 0.18+0.01
A e — 0.34+0.03 ND ND
2-( T3 ) -k — 2.48+0.36 1.28+0.64 ND
N — 6.46+0.25° 4.82+0.42° 0.1220.01°

T OND R 5 R AT /NG SR [ 7R 28 57 3 (P<C0.05) o
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Figure 5 Types and relative content of flavor substances before and after combined treatment of composite deodorization

and spray drying
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