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Abstract: In this work, the flavor characteristics of free amino acids in the cooking liquid and enzymatic hydrolysate of Aloididae aloidi
were studied, and the improvement effect of clam sauce on their flavor was evaluated. The results showed that the total free amino acid in
enzymatic hydrolysate of Aloididae aloidi was significantly higher than that of cooking liquid (11685 mg/100 mL vs 2498 mg/100 mL).
Moreover, the umami amino acid in enzymatic hydrolysate of Aloididae aloidi and the cooking liquid was 1650 mg/ 100 mL and 696 mg/ 100
mL, respectively. Thus, the flavor contribution of delicious amino acids in enzymatic hydrolysate was greater than that of cooking liquid. The
electronic nose sensor had the difference response to each sample, among them, the sensor W5S (sensitive to nitrogen and oxygen compounds)
had the largest response value, and the linear discriminant analysis could be used to distinguish each sample completely. The results of gas
chromatography-mass spectrometry showed that 47 kinds (mainly aldehydes and alcohols) of volatile flavor substances were identified in 3 clam
sauce groups. The relative contents of aldehyde compounds in the cooking liquid group (CG), enzymatic hydrolysate group (HG) and blank
group (BG) were 31.73%, 32.39% and 18.48%, espectively. The relative contents of alcohols were 12.90%, 15.43% and 11.16%, respectively. In
conclusion, the enzymatic hydrolysate of Aloididae aloidi can effectively enrich and promote the flavor of food, and have the potential to be a
new type of natural seasoning.
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Table 1 Properties of standard sensors on PEN3 electronic nose
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Table 2 The free amino acid composition, flavor characteristics and TAV of cooking liquid and enzymatic hydrolysate of Aloididae aloidi

‘ B ERARIR BAEAR
4t s TR T 5 TFAA e 5 TFAA
/(mg/100 mL)
/(mg/100 mL) LeA711% /(mg/100 mL) LeA51/%

578 Glu sEok (+) 30 1130 3767 967 419 1397 1677

R AABR Asp sk (+) 100 520 5.2 4.45 278 278 1113

H &8 Gly #eR (+4) 130 480 369 411 377 2.9 15.09

7 A5 Ala #eR (+) 60 1835 3058 1570 321 535 1285

% R Ser #eR () 150 590 393 505 68 0.45 2.72

T A B Thr #eR (+) 260 1020 3.92 8.73 88 034 352

T #B% Pro #eR (+) 300 550 183 471 126 0.42 5.04

Jk 2.8 Cys ND ND 250 ND 2.14 66 ND 2.64

# A BE Lys* Fokidek () 50 865 173 740 102 204 408

& R B Met* ELekieklmg () 30 355 1183  3.04 47 1.57 1.88

A Val* Fokidek () 40 620 155 531 102 255 408

HEBR Arg oklgek (+) 50 850 17 7.27 120 24 4.80

F 7 AR lle* ok () 90 550 611 471 46 0.51 1.84

¥ A8 Leu* ok () 190 905 476 174 76 0.4 3.04

8 28R Try ok () ND 350 ND 3.00 88 ND 3.52

48 A5 His ok () 20 315 1575 270 71 3.55 2.84

X 7 A8 Phe* ok () 90 500 556 4.8 103 114 412
oL AIER EAA 4815 562
E AL DAA 11435 2432
B AR TFAA 11685 2498
Sfok AR 1650 697
#ok AR 4475 980
ok AR 5310 755

EAA/TFAA 41.21% 22.50%
DAAITFAA 97.86% 97.35%
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Fig.1 Effects of cooking liquid and enzymatic hydrolysate of
Aloididae aloidi on electronic nose response values (a) and LDA
(b) of clam sauce
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Table 3 The kinds and relative contents of volatile flavor substances in clam sauce of the cooking liquid and enzymatic hydrolysate of
Aloididae aloidi

=aw (BG)

T A km (CG)

FmBgfgikm (HG)

A MEHK  FHESEEYN MHEHK  AESEEYS MHEHK  AESEEYS
LS 5 11.16 5 12.90 5 15.43
(2 ES 1 18.48 14 31.73 14 32.39
peES 8 11.36 6 8.39 6 8.15
FEE 2 1.70 3 0.59 1 0.14
BR £ 2 0.57 1 0.41 3 0.67
HAb 5 249 5 4.89 6 412
&t 33 4576 34 58.92 35 60.90
y RERH 43 43 B =y /= 4]
20 mEEEREERERE T e
MR B2EET BG, MEMKBMEREZE, nlRex R s

241 BRRbL

R = A TR A BRI Ao
MEERM B, REeis ¥R 2505, B
AR TSR R 0 A iR T2 B T AR 2 A AL
IR (A LU R ot R VF 22, 18 B O
HEEYS, g 4 PR, 3 HRER P IGIILY 6 FhiE
UGN, 1-FW-3- T PR N R, A& DR HRRE
R EZRPM AV AELET CG FIHG ., Hrh A1 4
FHEER RN CBE . IEERE, J5HERE. A-miteng, H
o O B A AR B, E Sl A M A AL
BEERAE, HREEAE RSN AR, 4-05E0E
BABRNRELRE. BIWES AH A A& &
N 9.42%. 0.30%-. 0.91%F1 0.25%; TEARINZEER
R AR B BN 10.99%. 0.37%. 1.10% A1
0.44%; TEAN IR MARZH H AR 5 553 31 13.15%
0.56%. 1.35%#1 0.37%. HHUILATAI, ININZSE R
R REX BB G T DU B R AR KA A
L S A T R 11 S AN 155 T TR e
T2 W
242 BEEEAASM

BB HH 2 AR R TR E A=A,
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WA FINRITA . Cio~Crp BERATEA TG . 7£ 3 4H
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Table 4 Effects of cooking liquid and enzymatic hydrolysate of of Aloididae aloidi on volatile flavor substances in clam sauce

A% K&EiE/min RI FA S M 4 56
zaw (BG) kg (CG)  Awlaifiis (HG)
1.74 <800 (i 9.42 10.99 13.15
11.34 963 1-¥H-3-B% ND 0.30 0.28
o 14.62 1062 B 0.30 0.37 0.56
15.62 1090 FAREE 0.91 1.10 1.35
18.34 1147 A-F5 R 0.25 0.44 0.37
19.32 1167 2-RKH5-1-8% 0.28 ND ND
2.86 <800 FOx B 0.65 0.62 0.63
3.29 <800 IR 0.70 0.72 0.93
5.38 <800 EEEE 0.72 0.98 0.99
8.46 875 ;313 0.48 0.39 0.38
10.66 942 S ND 0.36 0.76
12.04 984 IR EE ND 1.18 1.10
12.45 997 (EE)-2,4-k =yt 0.22 0.72 0.38
- 13.60 1030 EUBE 0.67 0.68 0.72
14.08 1045 B -2-F R 0.47 0.86 ND
15.73 1093 £ 2.70 341 3.15
19.36 1168 KEE ND 0.386 0.376
21.24 1206 R K -2-R ik 483 5.17 6.11
2243 1235  (EE)-24-1 —#% —fhmx ND 1.13 1.42
23.11 1252 B X 2,4-K ZHhs 4.24 ND ND
24.59 1288 2-+—rhEs 2.80 ND ND
24.61 1288 B-2-+ =k ND 1.13 1.44
8.10 863 V9 M ND 0.074 ND
8.12 864 KUH 0.18 ND ND
12.90 1010 SIS 0.22 0.24 0.19
16.69 1114 +— 0.35 0.37 0.31
B 22.12 1227 & At 1.14 1.13 1.00
24.16 1277 1-+=%% 0.47 ND ND
2454 1283 35-=FAFk ND ND 0.14
24.90 1295 1-+ w9k 0.14 ND ND
25.65 1317 +rtz 0.42 0.25 0.15
26.97 1358 +=4 0.43 0.33 0.36

BTR
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BEER
458 <800 TR 1.61 0.38 ND
7.36 840 B =P ND 0.05 ND
FEE 7.37 840 PR 0.08 ND ND
12.78 1006 4-FFAE TR ND 0.16 ND
12.84 1006 1,2,45-79 F 3% ND ND 0.14
11.24 960 1-3 H-3-BR) ND ND 0.12
- 11.55 1008 IR R ND ND 0.17
16.48 1110 2-FER 0.30 0.41 0.37
27.37 1370 Fet A A ER 0.28 ND ND
3.69 <800 (7 1.82 143 1.08
8.97 891 2,6-=F Ktk 0.04 0.04 0.03
the 11.67 973 2-1E % kok 0.36 0.42 0.32
14.83 1067 —HA A AR ND 2.62 2.08
19.14 1163 A-H5 7 AR P Bk 0.26 0.38 0.46
31.29 2000  2,35,6-T9 A Ak 0.02 ND 0.15
iE: ND: Ateih,
3 ZEip HE Lk

FIERRAVY REIG R A b P ERARFAE, o n] DAA)EE
1125 NRIITE S R g . IR TEE SRR, B
I 2 B P B AR A R (TFAA) [0
R R, HAiisBH#R (11685 mg/100 mL) ()
B R T2 (2498 mg/100 mL). Z&& W DAA
17 TFAA 511 97.35%, [MEHER+ DAA [ TFAA
TR 97.86%, FT HE AT ARAUR WS 28 R
WRARFIE ) S IR 7 540324 1650 mg/100 mL 11 697
mg/100 mL, ZE&HIERIAREARIGR . Hra
& IR 280 & R i B i SR BARE 2 R, R
LDA 58458 BG. CG Al HG HIEHAH X /3T
GC-MS L858 A R MUK 47 Ff, 3L 625, I
Ji6 . MES 16 Fh. B 10 P, AL S R
KA, HAfbEY 6 Fi, Ho FEHRIRY) 2 1-
W3-l IESERE. SRR REE. PR, TRE. K
HE. 2R LIRSS R, 1 2,6-—H
FENHE RN 2- TE I BRI S5 A IR R 2 PR L &
o CG. HG FlIl BG H[HE A 1t IR A I Sl i 22
SR/ (53518 34, 35, 33 F), (HE B RIX
A, FAR RS YIRDN & 850 31.73%. 32.39%
F1118.48%, TMEESALEYIIIAXT & 5537108 12.90%.
15.43%71 11.16%. CG 1 HG f 2 XM & &1
ST BG, JfHISIMBHER ISR TN INZ R
W 27 FRTR, WEISHEARIEA F & FIEERANE R
Bg, JF HRe R S Rk i, B RR
RN st XU R 5 B R i R )
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