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Effect of Thermal Pretreatment on Enzymatic Hydrolysis of Clam (4/loididae aloidi) and
Flavor Characteristics of Hydrolysates
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Abstract: In this study, the effects of different heating pretreatment conditions (temperatures of 50, 70, 90, 100 and 121 C,
and time durations of 5, 10, 15, 20, 25 and 30 min) before enzymatic hydrolysis on the hydrolysis characteristics of
Aloididae aloidi and the flavor characteristics of the hydrolysates were investigated by determining the degree of hydrolysis,
the concentrations of soluble peptides, flavor nucleotides and glutamic acid content, and taste profile (analyzed by
electronic tongue). Our aim was to provide a rationale for innovative preparation of marine shellfish-flavored seasonings.
The results showed a 2:1 mixture of neutral protease and flavourzyme was found to be the enzyme of choice to hydrolyze
A. aloidi protein, and that the resulting hydrolysate had good taste characteristics. With the increase of pretreatment
temperature, the degree of hydrolysis, the concentrations of soluble peptides, taste nucleotides and glutamic acid and umami
taste first decreased and then increased. while the bitterness value showed a fluctuating trend. The prolongation of thermal
pretreatment time was detrimental to the hydrolysis of 4. aloidi protein and the accumulation of taste substances, but it was
beneficial to reduce the bitterness value. To a certain extent, the heating pretreatment could improve the flavor and color of
A. aloidi hydrolysates. The optimal pretreatment conditions were 70 'C and 10 min.
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Fig. 1  Effects of different proteases on the degree of hydrolysis and
soluble peptide concentration of A, aloidi hydrolysates
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Tablel Effects of different heating temperatures on the concentrations
of main umami compounds of hydrolysates
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Table2  Effects of different heating temperatures on the color of hydrolysates
Ak R T £# a* bh*
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100 68.51+1.06" —4.3440.12° 14574117
121 70,704 1.64" —4.3740.03° 14.99 +0.80"
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Fig.7  Effects of different heating times on the degree of hydrolysis and
soluble peptide concentration of A. aloidi hydrolysates
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Table3  Effects of different heating times on the concentration of main
umami compounds of hydrolysates

s SR S Cmg/100 g)

L 5".GMP 5'-IMP SCAMP LRI
5 59.18--24.60° 1404006 207067 1498+1.30" 18454203
10 437347200 1444032 13720647 1020£1.19° 13.01£2.15
15 30771898 1670720 093£13%F 7584264 10184469
20 292749245 2544077 0131083 7.25+134° 9924294
25 2167410837 2874079 — 6771437 9.64+222
30 1795 +8.85° 3104038 — 6384034 9.48+0.72
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Fig. 8  Radar plots of main taste values of hydrolysates produced with
different thermal pretreatment times
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Table4  Effect of different heating pretreatment times on the

color of hydrolysates
AFALEER [8)/min L* a* b*
5 49294235 —1.584+0.30° 19.56+0.58"
10 62.214+0.79° —4.20+0.08 18.23+0.72°
15 63.64+1,61" —4.2940.10° 16.82 +0.85*
20 63.6942.13" —4.3740.09" 16.794+0.84°
25 64.2040.74" —4.1440.17° 16.54 4 1.30°
30 64.98+2.07 —4.2240,14° 15.10£0.84°

t 4 nl DA Y, Bl A A Tl Ab 38 B) 00 A 4G, i A
WLHEIFEH R, ATALEELO0 minf5 55 minf) F B35 2
B, BEEHERENISE . RTRESRE S EUEE AR (A Ak i 2
%fﬁmmmiﬂfu%%ﬁﬁ AR RAFEIER

A 7 AT A T A B R 16 38 0 K RERE . T IA PEK
MR, BEM. BREE, ESEER, el
AL ERE A RLERT 18] 210 min,

3 & #®

KA Fh R A R S . MR A K R
FBE TRk B R AR OR A RO S SR D
916 g AR 1 7 2T LA Rt s AR TR R I B
BRI RS FBARBEOEN. EPEEAES R
R IR LL2: 1R AF R, SRS IR W T AR
RS, SERRIRAE. DURBEIE ., TRRAGS . B FALEE
WRFERI TR, AKMRBE. AT I R RO R 5 B
FEE, {HI121 TR INE ARG, SEERAE T I

TEEERAT BFF, RS RIS Bt SRS AL B
R E R T i o . B A AT AL B IS ) Y RE G, AR
KERERE, AIEMER S R, ERETRATERSRYE
FRRass, SEnkfITreky BERIK, FEimd G
Tie INAATRALPE — SE FRRE b T L) o 3% W o Bl A 0 B A
PR, FETESAEEAETT, 70 CInF10 minflh#h
ToACER J7 30, AT DAFR A S R A o Bl AR AL

£ % MR-

1 E b, BRI G T AR R I o S R RE BRI L. b
548 Tolk, 2010, 36(5): 23-27. DOI:10.13995/j.cnki.11-1802/
15.2010.05.019,

[21  SilEah, xS, FEoR AL TR RGO (RIS, B E I,

2001(3): 82-86. DOI:10.3969/).issn. 167 1-6647.2001.03.01 L.

[3] MOURE A, SINEIRO J, DOMIINGUEZ H, et al. Functionality of
oilseed protein products: a review[J]. Food Research International,
2006, 39(9): 945-963. DOL:11.1016/].foodres.2006.07.002.

[4] PRIETO C A, GUADIX E M. GUADIX A. Influence of temperature
on protein hydrolysis in a cyclic batch enzyme membrane reactor(J].
Biochemical Engineering Journal, 2008, 42(3): 217-223, DOIL:10.1016/
j.bej.2008.06.018.

[5] CAO W, SUN C, LIU R, et al. Comparison of the effects of five

pretreatment methods on enhancing the enzymatic digestibility

and ethanol production from sweet sorghum bagasse[J].
Bioresource Technology, 2012, 111: 215-221. DOL:10.1016/
j.biortech.2012.02.034.

[6] ADJONU R, DORAN G, TORLEY P, et al. Screening of whey protein
isolate hydrolysates for their dual functionality: influence of heat pre-
treatment and enzyme specificity|J]. Food Chemistry, 2013, 136(3/4):
1435-1443, DOL: 10,1016/ foodchem. 201 2,09.053.

[7 DASHDORI D, AMNA T, HWANG 1. Influence of specific taste-
active components on meat flavor as affected by intrinsic and extrinsic
factors: an overview[J]]. European Food Research & Technology.
2015, 241(2): 157-171. DOL10.1007/s00217-015-2449-3,

[8] PAN A D, ZENGH Y, ALAIN G B F C, et al. Heat-pretreatment and
enzymolysis behavior of the lotus seed protein[J]. Food Chemistry,
2016, 201: 230-236. DOL:10.1016/).foodchem.2016.01.069.

[9] KONG H C, YANG X, GU Z B, et al. Heat pretreatment improves the
enzymatic hydrolysis of granular corn starch at high concentration[J].
Process Biochemistry, 2017, 64: 193-199. DOIL:10.1016/
j.prochio.2017.09.021.

[10] CALKINS C R, HODGEN I M. A fresh look at meat flavor[J]. Meat
Science, 2007, 77(1): 63-80. DOL:10.1016/).meatsci.2007.04.016.

(10] solifpt, B, e, M UGN L2 S Ak B = o
VD). Erdh R, 2017, 38(14): 240-244. DOIL:10.7506/spkx 1002-
6630-201714037.

[12]  EEI, R, o=, 55 T3R0S (o HERG AR = S ] 4 S Ly
BEAETEURFCL], (o dh i Al R 52 4R, 2018, 91): 7-12.

[13] i, 220, 008, S5, o R el 0 D014 1Y f s o 1 i ek IR
BRI I B AR ) B T 0], A EEEE, 2015, 36(14): 17-23,
DOI:10.7506/spkx 1002-6630-2015 14004,

[14] Eafrandi B EREE, Bt et EEne. TR
IR ITE: GB 5009.5—2016[S). 1t at: o E bRk HiE #, 2016.

[15] HEZafzRisginas, BEIERTIETERS. &h
g JERE AR B WE: GB 5009.235—2016[S]. dbat: & E e
iR, 2016.




140 2020, Vol.41, No.02

ERiF

X R

[16]

(17

[18]

[19]

[20]

[21]

[22]
(23]

[24]

[25]

[26]

(27]

[28]

[29]

SINRE, FMOR, LW, S R S A A b B L S SRR R
SRR, fr RS, 2010, 31(13): 244-248,

AR, TREE, e, %, WA EE O BT 5 4 R
F JOE B P R [T ]. v I AR, 2017, 17(10): 211-219,
DOI:10.16429/5.1009-7848,2017,10.028.

B, AL 1 e LA IR RS R AR ST D). s
ferpofolk R4, 2015 11-12.

ShET SR, SREES, LU, . fr bk O o TR Rk R U 0 W 5
FERE[N]. frih B, 2015, 36(23): 314-320. DOL:10.7306/spkx 1002-
6630-201523057.

PR, e e A L RS R L R RD). T TR
TP, 2017; 3-4.

] St R £ H P A R I K R R P A B A b Y iR DL
I ERTEE TR 2, 2013: 40443,

E, B OSSN TR A ID]L R e Tk A, 2015: 30,

2y, ARR, FARIT, S (AR A S R R R
WHFE]. &t B4, 2008, 26(5): 50-53.

TLH G, moimdE, B, . KPR M). dea:
i EE, 2001: 159-194.

MR, R, ), S AL AREE3 Rh DL b g R R 1)
W5 e R R ). £ SRR, 2012, 33(10): 165-168.

HE, TR, TR A Gt A i h Y ATP I
e, i S BB Tk, 2010, 36(6): 137-141. DOL:10.13995/
j.enki. 11-1802/15.2010.06.027.

Sefl, X, Tz, . SOTOH GOS0 E VY A e, SR
FWHT A RO T RR)]. frah 5REE Tk, 2017, 43(3): 224-228.
DOI:10.13995/).cnki. 1 1-1802/5.201703039.

AT, TAE, FhEL S, A R A AR R R R A R R
fAF B 4R BT R, 2016, 37(24): 99-104. DOI:10.13995/
jeenki.11-1802/ts.201703039,

DERMIKI M, PHANPHENSOPHON N, MOTTRAM D 8, et al,

Contributions of non-volatile and volatile compounds to the

o [ Al

(30]

(311

[32]

[33]

(341

[35]

[36]

[37]

[38]

umami taste and overall flavour of shiitake mushroom extracts
and their application as flavour enhancers in cooked minced
meat[J]. Food Chemistry, 2013, 141(1): 77-83. DOI:10.1016/
J-foodehem.2013.03.018.

ZHANG M, CHEN X, HAYAT K, et al. Characterization of odor-
active compounds of chicken broth and improved flavor by thermal
modulation in electrical stewpots[J]. Food Research International,
2018. 109: 72-81. DOL:10.1016/j.foodres. 2018.04.036.

Pritrom, SV, W2IZEE, . R EEeRY BRI ). AN
Wtk RE, 2011, 11(19): 3783-3786.

MAGA J. Organoleptic properties of umami substances|M]. Umami:
A Basic Taste, 1987: 255-269.

BELLISLE F. Glutamate and the umami taste: sensory, metabolic,
nutritional and behavioural considerations. A review of the literature
published in the last 10 years[J]. Neuroscience & Biobehavioral
Reviews, 1999, 23(3): 423-438. DOL10.1016/S0149-7634(98)00043-8,
WANG W, MEJIA E G D. A new frontier in soy bioactive peptides
that may prevent age-related chronic diseases|[]]. Comprehensive
Reviews in Food Science & Food Safety, 2010, 4(4): 63-78.
DOL10.1111/.1541-4337.2005.tb00075.x.

SUVANICH V, JAHNCKE M L. MARSHALL D L. Changes in
selected chemical quality characteristics of channel catfish frame mince
during chill and frozen storage[J]. Journal of Food Science, 2000, 65(1):
24-29. DOL10L1111/).1365-2621.2000.1b15950.x.

LU, B, ST, S SO LR A P BRI R A L
HIRFFE0I]. T a4, 2017, 17(11): 150-157. DOI: 1016429/
J1009-T848.2017.11.020.

MOTTRAM D S. Flavour formation in meat and meat products:
a review[J]. Food Chemistry, 1998, 62(4): 415-424. DOL:10.1016/
SO308-8146(98)00076-4.

AU, TR, s P, A BT S ). P B AR, 2017,
17{9): 1-10. DOL:10.16429/5.1009-7848.2017.09.001.



