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Effects of vitality changes of Mizuhopecten yessoensis on taste characteristics

CAI Yan, LI Yang, LI Man, ZHI Hui-Ming, TIAN Yuan-Yong"

(College of Food Science and Engineering, Dalian Ocean University, Dalian 116023, China)

ABSTRACT: Objective To study the effect of vitality changes of Mizuhopecten yessoensis on taste characteristics.
Methods After dry storage at 4°C for 0, 6 and 24 h, the live Mizuhopecten yessoensis were kept in different vitality
states. The vitality of Mizuhopecten yessoensis was analyzed by tissue appearance, adenosine triphosphate (ATP) and its
related compounds, adenylate energy charge (AEC) value, mitochondrial activity and energy metabolite level in
Mizuhopecten yessoensis adductor muscle. Sensory evaluation was taken each adductor muscle after heating, the content
of taste properties compounds was determined, and taste activity value was calculated. Finally, the influence of
Mizuhopecten yessoensis vitality on taste characteristics was analyzed. Results The mantle of Mizuhopecten
yessoensis shranked and the Mizuhopecten yessoensis decreased viability slightly during the dry storage, but there were
no significant changes in ATP and its related compounds and AEC value (P>0.05). The mitochondrial activity decreased
significantly from 85.59% to 59.21% (P<0.05) and the mitochondrial function decreased. In addition, dry storage led to
a decrease in glycogen, a glycolytic metabolite, from 4.32 g/100 g to 3.14 g/100 g, and a significant increase in glucose
1-phosphate, fructose 6-phosphate and dihydroxyacetone phosphate metabolites (P<0.05), as well as an increase in

alanine, a TCA metabolite, from 0.44 mg/g to 0.71 mg/g. The dry storage resulted in a decrease in glutamate content
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from 0.93 mg/g to 0.51 mg/g and an increase in arginine content from 9.05 mg/g to 10.56 mg/g in the Mizuhopecten

yessoensis, with a decrease in umami and an increase in bitterness in the taste. Conclusions The decrease in the

vitality of Mizuhopecten yessoensis lead to a decrease in glutamate content and an increase in arginine content, which

in turn lead to a decrease in umami and an increase in bitterness in the taste of Mizuhopecten yessoensis.
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Table 1 Sample grouping and sampling instructions

T3 ) 1) /b
syt TREH]
0 6 24
BN AUR 9 TR, 4 HISEL, B ATP B G LAty . 2ok
A S 4H (F DO-F D6-F D24-F . PR
=l (E) Pt MR AR
FEAN LR 17 SR, WAL, 8 FURF BTN, 0 FFIlE
sasa bon e Can EPRTRLAIOT SR ML, 8 SUT TR, O FLA T

AMP. IMP. BN, AR . U B SR AT o

1.3.2  ATP B3 K BAL&- 4 m 5
HERIFREL 0.20 g BESUILA 5 mL B.0%, A 10
HSHIER A 2.0 mL 5%/ AR, X 800 r/min BEHE 60 s
J5 1 2 mol/L KOH # pH & 2.0~3.5, FEAZE 4 mL, 5000xg
B0 5 min, B EE, 14 0.45 um JEAE, B2 mL inA 0.5 mL
0.1 mol/L BEFREL R wPis e, 2 HE 2 WY 0Oy J i
I3HT. AEC fEF A (1)
2ATP + ADP
2(ATP + ADP + AMP)
K H: ATP, ADP. AMP AWLPH &4 B % 2 (umoL/g) o
1.3.3  KRARCFRE MR
LRRLIARIRIR 352 IR YIN 2507 7 gl 5
1.3.4 Rz
W I 2 R il 28 e S U ST  J l 2
1.3.5 R Rt/ A ALBR N
HEFFRIL 0.50 g LU 5 mL B0, A L
Wi S ER AN 3.0 mL PR BUR(H B 285 k=111, V:V: )5
AR AL, 800 r/min fHE 60 s, JKIFHE A 30 min,
10000xg B.0> 10 min, B3, i 0.45 pm JEE, B 1 mL
BTG, 2828 A .
13.6 BEPH
JECET AN MR 1) W 2 PO O A T
1.3.7 B EIBRNE
T B LIRS ATP $2I0—3. 7 SmL AF a5
AR YOI 100 pL $EEUR . AR SR . AT, TR
A, B, BT 60°C/KIEHRHERER N 60 min, BEHIEE
WG, A SR ES, 1T 0.45 pm JERE, S LI
I T kAol P R S TR € T A T A H
1.3.8 #H BN
TE BRI ATP $RI—3, (B b ik ik 17
FE
13.9 =k EEALTH
Wb 76 B {H (taste active value, TAV)IZ AR (2)i1HE:
c
TAV 7 ()
Kb CHRRAEYIIMREE; T R ERAGE WXt 1 3 R
B {E (mg/g) .
1.3.10 "RAF L a9t A
K 24 4 (equivalent umami concentrations, EUC)J&$5

SRR R R PP 394 A1 P A B AR > T 2 e

AEC/%= x 100% 1)

A (monosodium glutamate, MSG)j™Af i bR sR . S8
BITESEPIOE TS, RifEE . ARG

EUC/(g MSG/100 )= aib; + 12183 aip)(D apby) (3)
X o WA EFRYEIE (2/100 2); ¢ AMP IMP ¥ J#(2/100 g);
bi WA ERAYS T MSG A R B A R=1); b N
AMP . IMP #134F MSG Ay H X fif BF 5 %0 (AMP=0.18,
IMP=1), 1218 JgF&TF B v B () Wp IRV A 4
14 HIEALE

S F /DS 3 RINE, #1 Origin 2018 B X E

PENBAE AT /M. R Graphpad Prism 7 B4X3 & %
PTG T I L ST 3 LUV S5 A o O 22
K R o {di ] IBM SPSS Statistic 25 #1777 224047, H
HRE J7 2240 #r (analysis of variance, ANOVA)X4H 7] i &
PEHEA TS, MK 0.05.

2 GER5HH

2.1 AEFEET AR B N AE RS

DO-F, D6-F. D24-F 414 5% p NI 2k T 7k . 3
W 6h. Wi 24 h JFAYRE VR . DO-F 45 NAMNERE Ky
ML, o Bk 4E (B 1), D6-F ZH 5 UL AN AR ol 4,
D24-F 21 Fp DUANE BB S 05 4 o DU 2 B il il &1 25 5
DO-F. D6-F, D24-F 415 DI43 A 7E 2, 4. 7 s BFHA &, 368
TE 10 s NHRECE TG, AL AR I BAAS 2 (1 2 T 1 17
J5 TP R I 0 1) 3 DT et I, (R R R

D.p D4R

P ASIR] T i (] 0 9 kg DL 2H U 25
Fig.1 Tissue appearance of Mizuhopecten yessoensis at
different dry storage time
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Fig.2 Changes in ATP and its related compounds of adductor muscle in Mizuhopecten yessoensis at different dry storage time
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Fig.3 Changes in mitochondrial function of adductor muscle in
Mizuhopecten yessoensis at different dry storage time
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Fig.4 Glycolytic metabolites content of different vitality of adductor muscle in Mizuhopecten yessoensis
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Fig.5 TCA metabolites content of different vitality of adductor muscle in Mizuhopecten yessoensis
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Fig.6 Sensory evaluation of different vitality of
Mizuhopecten yessoensis
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Table 2 Taste properties compounds content and TAV value of different vitality of Mizuhopecten yessoensis
sukpR wege O GES TAV ff
/(mg/g) DO-H D6-H D24-H DO-H D6-H D24-H
AT R R
AMP i/ Tk 0.50 2.53+0.07* 2.46+0.01* 2.83+0.05° 5.06+0.14* 4.91+0.02° 5.660.10"
IMP EAUR 0.25 0.02+0.00° 0.020.00° 0.03+0.00° <1 <1 <1
AL i B A AR
HE R fitf I 0.30 0.93+0.08" 1.07+0.08* 0.51+0.08" 3.11£0.27° 3.58+0.26" 1.69+0.25"
22 H IR il 1.50 0.66:0.09° 0.63+0.07* 0.63+0.09° <1 <1 <1
R FIR 0.50 9.05+0.25" 9.78+0.44 10.56+0.15° 18.11+0.50° 19.57+0.88% 21.13+0.30°
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