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2 2012 10
, F1(2010) F,(2011)
4 15
: 1 (5.55+£0.51) cm
: (5.54+0.76) cm Fy: (4.8240.38) cm
F,: (4.08+0.50) cm 2d,

B

,—20C
: Agilent 1260
Spectr AA-220/220Z
Uv2100

Agilent 1100

1.2 XIF ik
1.2.1
5.00 g
s 50 min, R
10000 r/min
1100

s 25 mL 5%
1 mL , 4°C
10 min, 0.4 mL, Agilent
250 mmx4.6 mm ,
1.0 mL/min A: 20 mmol ;
B: 20 mmol =1:212(VP)
:338 nm

40°C,

1.2.2
5.00 g , 20 mL 8%
, 5 min,
4°C 10000 r/min 20 min, ,
, 1 mol/L 5 mol/L
pH 6.5~6.8,4C 30 min
,4°C 10000 r/min
25 mL,
1260 HPLC
C18 (4.6 mmx250 mm),
/o (5:95:0.05),
: 5 uL, 1254 nm
1.2.3

10 min,
1 mL , Agilent
: Diamonsil
1 30C,
: 0.8 mL/min,

3.00 g ,
25 min, 4°C
10 min
1 mL , Agilent 1260
: Diamonsil C18
:30°C, : /!
: 0.8 mL/min, 15 uL,

20 mL ,
30 min ,4°C 10000 r/min
25 mL,
HPLC
(4.6 mmx250 mm),
(5: 95:0.05),
:210 nm
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1.2.4
Na® K (GB/T 5009.91-
2003)
cr : (GB/T 12457-2008)
PO, (GB/T 5009.87-2003)

1.3 KESHF %

1.3.1
(Taste Activity Value, TAV):
TAV>1
(Equivalent Umami Concentration, EUC):
EUC
1: EUC=Xaibi+1218(Zaib;)(Za;b;)
: EUC (g/100g); a; (Asp
Glu) (g/100g); b;
(MSG) (Glu  1; Asp  0.077); aj
(5'-AMP  5-IMP 5-GMP)  (g/100g);
b; IMP (5’-AMP
0.18 5-IMP 1 5-GMP 2.3);1218
1.3.2
3, SPSS21.0
, Duncan )
+ , a=0.05

2 ERGM
21 HBRAR
1 ,
(416.82 mg/100g),
F1(373.17 mg/100g) F»(368.03 mg/100g),
(363.19 mg/100g)

17 , Glu ,
, , 4
TAV 3.16, Glu
Asp Gly Ala , Ala
, TAV 1 ,
, Asp Gly , TAV
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Glu Ala, Arg ,
F, F, AMP Arg 17
s s Glu , 1 ,
F, Ala 4 Arg Glu, TAV 1.32,
(Asp Glu Gly Ala) 50% Ser Thr Cys Pro
s F, F, ,His Tyr Val Met Phe Ile Leu
, Lys , TAV 1,
F, F, F, F,
R1 AMXBHBEEEERSEN TAV HELLEEIT)
Tab.1 Content and TAYV of free amino acids in the four types of Meretrix meretrix (wet weight basis)
(mg/100g) TAV
F, F, (mg/100g) F, F,
Asp 26.04+1.52%° 28.37+1.55% 25.93+1.29%® 24.08+1.70° 100 026 028 026 024
Glu 100.1342.27*  86.1243.17° 96.21£2.83*  99.70+2.34° 30 334 287 321 323
Ser 3.13+0.45°  2.3540.31°  2.22+0.18°  2.25+0.16* 150 0.02 0.02  0.01 0.02
His 6.33+0.18°  5.01+0.21°  4.96+0.29°  4.5440.22° 20 032 025 025 023
Gly 342140.41°  37.85+1.44° 26.81+2.24° 22.41+1.45° 130 026 029 021 0.17
Thr 13.9240.77°  11.4740.73° 12.18+0.54° 11.15+0.78° 260 0.05 0.04 0.05 004
Arg 70.90+1.73%  64.55+1.22° 64.66+0.88"  63.05+0.80° 50 1.42 129 129 1.26
Ala 61.4340.77° 51.30+2.14° 60.41+1.11° 66.76%1.24 60 102 0.8 1.01 1.11
Tyr 10.56+0.44>  8.67+0.70°  9.29+0.66°  9.13+0.50° — — — - =
Cys 1.1120.13*  0.65+0.07°  0.70£0.07°  0.71£0.04° — — — - =
Val 10.94+0.78"  8.84+0.41°  9.83+0.72°  9.05+0.10° 40 027 022 025 023
Met 7.23+0.41°  6.07£0.23°  6.73+0.28°  5.77+0.35° 30 024 020 022 0.19
Phe 9.83+0.12°  6.91£0.33°  8.04+0.14°  8.04+0.12° 90 0.11 0.08 0.09 0.09
Ile 13.67+0.21°  10.03£0.16° 11.91+0.45° 11.45+0.36° 90 0.15 0.11 013 0.13
Leu 12.98+0.11°  9.43+0.28° 10.84+0.68" 10.07+0.47* 190 007  0.05 0.06 0.05
Lys 24.12+1.58"  16.38+2.09° 15.46+0.73° 14.58+0.82° 50 048 033 031 029
Pro 10.28+0.27°  7.85+0.17°  7.99+0.16°  7.3120.06° 300 0.03 0.03  0.03 0.02
SUAA 221.8143.46° 203.64+1.68° 209.37+3.61° 212.95+0.92°
SFAA 416.8243.84* 361.85+5.62° 374.17+5.06° 370.03+2.29°
:FAA: ; UAA: (Asp Glu Gly Ala);a, b,c,d (P<0.05)
22 ERMEBEAMLE CAMP IMP ’
IMP ,AMP (18]
3  EUC 4
’ ’ EUC
2 4 AMP GMP IMP, (4.92 g/100g) F»(4.09 g/100g)
AMP » TAV>1, ’ F,(4.08 g/100g)
) (3.34 g/100g) F, F, EUC
F, (61.21 mg/100g) GMP  IMP ’
; » TAV<I, Fi F,, Fi F
, 3 ,
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T2 AWM ERZERS S TAV ECLEET)

Tab.2 Content and TAYV of tasty nucleotides in the four types of Meretrix meretrix (wet weight basis)

(mg/100g) TAV
F, F, (mg/100g) F, F,
AMP  54.88+2.34° 50.5242.25° 61.2142.25* 56.24+2.57° 50.00 1.10 1.01 1.22 1.12
GMP  9.12+0.24° 7.37+0.43% 7.76+0.48°  7.60+0.32° 12.50 0.73 0.59 0.62 0.61
IMP  7.85+0.23% 4.19+0.23° 4.43+0.23% 4.65+0.26° 25.00 0.31 0.17 0.18 0.19
a,b,c (P<0.05)

R3 AMXBHKREYLECUREET)

Tab.3 EUC of the four types of Meretrix meretrix (wet weight basis)

UC (mg/100g)

F; F,

Asp 26.04+1.52% 28.37+1.55° 25.93+1.29% 24.08+1.70°

Glu 100.1342.27° 86.1243.17° 96.214+2.83° 99.70+2.34°

AMP 54.88+2.34° 50.5242.25° 61.2142.25° 56.24+2.57°

GMP 9.1240.24° 7.3740.43° 7.76+0.48° 7.60+0.32°

IMP 7.85+0.23° 4.19+0.23° 4.43+0.23% 4.65+0.26°

EUC(g/100g) 4.9240.21° 3.3440.30° 4.08+0.036° 4.09+0.26°
ta, b, c (P<0.05)

, 5 , Na' 492.31 mg/100g, K*
, 172.25 mg/100g, CI° 565.54 mg/100g,
23 BEEBERME T PO, 103.30 mg/100g

4
, (139.47 mg/100g),
(105.10 mg/100g),
F1(86.36 mg/100g) F,(72.36 mg/100g)

F, F» 4
TAV ,

Na*
K+
Ccr , PO

T4 AMBBIEAR S SN TAV ECUEE)

, Na" K ClI' TAV>1l, PO, TAV

1,
3 Wik
3.0 b H) 2 ZAEE R M ERM TR

> >

[19-20]

113 2

Tab. 4 Content and TAYV of succinic acid in the four types of Meretrix meretrix (wet weight basis)

(mg/100g)

F, F,

TAV
(mg/100g) F, F,

105.10£12.06° 139.4749.30° 86.3642.71° 72.36+2.07°

10.60 9.92 13.16 8.15 6.83

ra,b,c,d (P<0.05)

48 /2016
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Tab.5 Content and TAYV of inorganic ions in the four types of Meretrix meretrix (wet weight basis)

(mg/100g) TAV
F, (mg/100g) F, F,
Na*™  426.70+14.38° 534.43+12.15* 541.95£10.48" 466.17+10.07° 180 2.37 2.97 3.01 2.59
K" 17824+1.49° 156.69+1.41° 177.48+1.42° 176.57+1.06" 130 1.37 1.21 1.37 1.36
ClI™ 583.76£5.59° 501.73+4.02% 557.65+4.53° 619.02+5.59° 266 2.19 1.87 2.17 2.33
PO, 126.04+1.85  91.49+1.70° 116.09+3.38°  79.58+3.97¢ 130 0.97 0.70 0.89 0.61
ra,b,c,d (P<0.05)
s (Ruditapes philippinarum) , ,
AMP Glu Gly Arg R
Na" K° CI' (211
(Pectinidae) AMP Glu Ala Arg , 4 IMP
Gly Na" K" c1It® , , ,
AMP GMP IMP, ATP 1 s A
Asp Glu Ala Gly Arg , Na® IMP, B AMP
K" CI' PO,/ , AMP , B ATPP!,
Glu Ala Arg Na* K" CI' IMP [23]
1, , (Sinonovacula constricta)*¥
IMP , [23] (Ostrea gigas)
] (Chlamys farreri) (Mactra chinensis)
IMP (26] ,
Asp Glu Gly Arg [12] (Pinctada martensii) A B
, ATP A B
, (2] AMP , A
(14.8 mg/100g), AMP IMP,
; ATP B ,A
=R WL IR RN 2 TR FA TG AT K fiee i
ATP » ADP » AMP A » IMP » HxR » Hx
R BRIt e Lt JiH 5t S
» ARd
(i&12B)
1
Fig. 1 Formation mechanism of inosinic acid
1 ATP, ; ADP, ; AMP, ; IMP,
HxR, ( ); AdR, ; Hx,
3.2 4FF SR E R LR 4 EUC
Glu Ala 4.11 g/100g, (2.7 g/100g)
AMP (3.2 g/100g)!"%, (4.29 g/100g)™"
, , EUC 4.92 ¢/100g,
i (4.59 g/100g)"** ,
F1 Fz, Fl B F2 5
, (P<0.05),
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Comparison and analysis of umami substances of four Mere-
trix meretrix populations

WANG Chao" ?, CHEN Ai-hua', YAO Guo-xing', CAO Yi', WU Yang-ping',
ZHANG Yu', CAl Yong-xiang'

(1. Jiangsu Marine Fisheries Research Institute, Nantong 226007, China; 2. College of Fisheries and Life,
Shanghai Ocean University, Shanghai 201306, China)

Received: Dec. 25, 2015
Key words: Meretrix meretrix; red shell color; yellow shell color; breeding; umami substances

Abstract: This study evaluated protospecies populations of Meretrix meretrix, collected from Jiangsu province,
with red shell color and yellow shell color and F; and F, populations with red shell color to detect the primary
non-volatile flavor substance components. Contents of nucleotides (AMP, GMP, IMP), succinic acid, free amino
acids, inorganic ions (Na*, K, CI', PO43’) were determined and their flavor roles were evaluated by taste intensity
value (TAV). Because of the synergies between nucleotides and amino acids in terms of flavor, equivalent umami
concentration (EUC) was used to evaluate the quality of flavor of different M. meretrix populations. Results showed
that the TAV of AMP, succinic acid, Glu, Arg, Ala, Na*, K*, and Cl” was greater than 1; thus, they were the major
flavor contributors in M. meretrix; protospecies populations with red shell color had the maximum flavor intensity
(4.92 g-100 g "), followed by their progeny F; (4.08 g:100 g') and F, (4.09 g-100 g') whose TAVs were slightly
lower but still significantly higher than that of protospecies populations with yellow shell color (3.34 g:100 g)(P < 0.05),
indicating that M. meretrix populations with red shell color from Jiangsu have a relatively stable high quality in
terms of flavor. This study provides a theoretical basis for breeding and application in the development of seasoning

products of M. meretrix.

(ALt B7r k)
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