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TE 0T RO R E & R A4 % B (Eriocheir sinensis) (A 2: 200 g; B 4: 150 g; C 4 125 g)
wmeRp R ER, ARARFELR LB RRE, FRALER B 2O & RRAEEIE .
BFeERltrEatn. EREEFR. AR, TIEFHEE, 1HE R EEZE(TAV)
kY EMHEUC), AREXW, EHREAERFAA)TH, A RENE#H K FAA L ERS, CHAE
W E#k FAA S ERE; EE%HYRITE, C REWNLERS; £ANB Y yE, ZLHN2 A%
Forr B, B A RESB RAB-C AM; EXNETFE, CRENGERS, L PO, WEEEX
(P<0.05)&m T A% B4 ; ETAV i, AaBR. HAR, HEAR, 448, Ha®R., XAA
B, AR, K. CI'. PO; W TAVEH AT 1, @A #%k A TMIER; &£ EUC FE, CREH
EUCH & & . %A%k FAA, #A R HFBRATINE FHEER EUCH T &, CREEHRE(E,
KA FAERERE, FEAER;, ERBER; AR TIETF

hESES TS254.1 CEAMARIRES A XEHS  2095-9869(2021)04-0192-07

R AR 4% 25 #% (Eriocheir sinensis) e 3% [E & 2 (1) 7k
FEFRBH R —, BA R EAT N E . BRI EM
THMNE, FERECA 30 Z4EANTFHMYLS, 8
i, FRAETTEE A 103k 20 24y, FEAVLH . b,
TR, Bl AT W VAN RS, TTONE
T EE SRR, O PR RN 1998 AR ERE
SETE AL, 2018 A FE R IA 75.09 J7 t, 3Rk B R (R
Mb AR AN BB Al I A 3L, 2018)

HhAR GBS 2 BT DABRAE B 38, BURFE M & A b
AR LR FAA . AR . A LIS MIEE S &
EWTEHLE T AULRRFRESS), Hp, REZE

FAA FIERZIF IR 2%, 2007). HAT, ERASH
X)) B A DA AR K R s R B A
PR B %, X R B WF AT 4270 . RS %
GB/T 19957-2005 { MbFEFRE =4 HARGEE ) DI
AN S T T AR ) AR 3 AN A ) S g rp AR
YR IEAT BER I LA BT, DU R B[R] SR b 4
RS R 1) 25 5 0 VR ) o B XT3 WA DT R R 1) 3 WA )
Ry T e TR AR R R O S ) T R PR R BRI AR
AHIE ST 8 S i H T X AN [ £F g A oY B
TR R 0 R B 1 25 S AT 40 B, R DNE HE FAA L &
WRAZ R . A VLR A TCALES 19 & i, X H A i fn &
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AT NT, AR SR T AR S A A4 R ) T
) f9 22 5, TF 5 FLWR A 58 B {E (TAV) FIBRAS 24 B H
(BUC), PIR XGRS OC R SR 5T, I %) gk
FAA 5 R SEORAZT IR 1Y P R/ E T EA T P RE

1 #wRERE
1.1 #FR5RAF

2019 4F 10 H N A), HAesi @ TILR 8 B8
T T BT, RULHAE D T WA SR e, &
10 200 g (A 90). 150 g (B Z)H1 125 g (C ).
5 57 7K 5 S B FRR 28 0 4L (57 1 LR 2044 L 1
MR N FEFR S ALY, HCE T A VK AY T R AR T s
MISCgea, FH A RK b Pk 8 5 35 0F T B i
T, F IR rh AR B R L NN EE Y, PR TR
SIFLA 5342, URIR T—-60°C KA, 1#l .

5'- PR TR IR AT — 4N (AMP) 5~ HLBE IR UL — 4
(IMP), HERTIES(Hx) . AL HXR)FEIE H SEE Sigma
Ny =5 R \HCIO0, H3PO, . KH,PO, . K,HPO,- 12H,0 .
NaOH (#4273 Hr 21) 55 2410 T 1 v [ 24 4 A Ak 24 30
HIRAT]; SCH K ik, 0.22 um £kt
UERHIA T B A B AR A FRA
12 UEHEE&

MDF-U53V BUGEARIR 0KAH (H A =3#AR]); T10
1o L) R (P2 1) TKA /A 7)) s DELTA-320 & pH 1 (#f
FRE-FOR 24088 DI A R F]); 4K-15 S i
LML Sigma 23 Al); Agilent 1100 ZFEFR Mt
1L (EHE Agilent /3 F]); Waters 2695 125 R AH A 15X
(& [H Waters 23 1)); Agilent 1200 2520 AH 154 (25
[ Agilent 22 H]); ICS 5000 251 (0% (3 FE# 22
Fl); SA402B HL T (H 4 INSENT A ).

1.3 A%

131 wFEFaE ST AE2020)0 k.
FRIC10 g BE N F .04, A 20 mL 2Bk
2 min, &.0(4°C, 10000 g, 10 min), M FWEWw ., bk
FBREEERAE—K, AIFLER, IFHEETFRES
% 100 mL, PR ABFHFLHKTS, BT A
RN E L, BAFERER 4k, IERRE 1K
B4 . Insent SA402B LT : AAE. CTO, CAO,
C00 F1 AE1 A% JE Ay e 1z AR 43 ) hy S I .l
PRI . PR FNEIR o (B IR IREN TS LUARET TERE L I
W= 30 s, R AR

132 #HRLmeymc S8 Yu ZQ018)1JT
%o WM A NEA 0.8%(MV)LTRIN . 0.5%(V/v)=

CWIKTER ; WA B N 2% L BRENZE thili (pH 7.2)
CIERPFEELAATL N 12 2 0 2 HHTIR B R TR TR .
133 EZokAEHFE A E Z: M5 HL 5 55(2019)
15 B o MR HPLC 58 2514 : K Fl SVEA C18
A5 FE (S um, 4.6 mm id*x250.0 mm)F1 Waters 2489 4%
AT BRI RS s AL 3K K 254 nm; BTSN 30°C
PEREREN 10 pL; i shAH : A Wk pH 6.8 11 0.05 mol/L
WEMRERZZ PP, B W F RS, S5 BEVRIBE(A © B=98 : 2),
Fi# N 1 mL/min,
1.3.4 AHsemzE  ZM GB/T 5009-2016 (£
M HLRR AT AE ). B 2 ¢ BAE TE.OET, i
A 10 mL 0.1% (VV)BEBRVE TR 2 min, Z.0(4°C,
10000 g, 10 min), BV . LR ERE L HAE 11K,
HIF LIEBOFHIRBOR ER 2 25 mL, SRR A
0.22 pm 7K F i 8 J5 R T S RO AH s A T . A
HLIR I € 5 1F . K H Diamonsil C18 AiffE(5 um,
4.6 mm idx250 mm)Fl Agilent 1200 28 &ha] UG 2§ ;
KM KA 210 nm; #EIR A 30°C 5 #EFEE A 5 uL;
TENAE R 0.1%BEMR KV - BE(97 = 3, viv), SEREVE
Mii, M 1 mL/min,
135 AMEFan T B2 gBNE TELE
o, IAT0 mL 258 57K #4512 min, #.02(4°C, 10000 g,
10 min), BB, RS RELEREIEIKR, 5L
W, JFHEE FKERE25 mL, $#2&EFERH
0.22 pm/K FR B 8 5 A T8 7 kAU br . T
K £ . RITASTI-HCE G A FI i S %% Hizh
1430 mmol/L NaOH, ¥i# N1 mL/min, BHE T4
MZAE: RACS12A G EFE A SAG & WA
20 mmol/LH FLfi 2, #i#E 40.25 mL/min,
1.3.6 wkif 3% EAL 4G A WRYI R TAV {HiT
BAKXWTF: TAV=C/T, N, CAREREES iy
TR, T AR T Y B 1.
1.3.7 wkAh L BALeG EUC MR IR
Yamaguchi % (19777, HHREAXWT !

Y =2 ah +1218) b)) a;b)
X, Y MR Y4t (mg MSG/g), a Fl a 43 B¢ 3 fif
R FAA FMEERAZ AT IR AR (B8 mg/g), by Al by 4
IR EER FAA FEBRAZ R (1) A X 2 fif R EL(Glu,
1; Asp, 0.077; IMP, 1; GMP, 2.3; AMP, 0.18), 1218 1%,
FUMEE R AL
1.3.8 KB5S L P 19 3 B2 40 M (PCA)
{81 FHAL % [ 47 19 Alpha soft 14.0 #4740 013 Hidth
S5 45 S 4R OV Y {H 45 M 25 (MeantSD, n=3)3%
N, KA SPSS 21.0 X U5 s vk AT 45 140,
ANOVA #1775 22387, Ducan WEMEFT L& ILE, Fr
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AW EEZEFOMITE P=0.05 HKF R ;
Origin 8.5 EI& .

2 HBRE5HH

21 AEERPEABEABTENLESN

ARG AL G B R N R BERAE BE PCA 255 01
K 1. EH PC1 Ml PC2 WBTHRRIEE] 97%, KN
[i) 45 2 v A 8 B R 0 R R D 25 SR A B TT D AR o B
iR 7E PCA B, MR 1 RTLUE H, £ PC1 7T,
A BEERERER S B %, C AW RIX 4 16
PC2 Jilal, BRI S A HA C HEBAHBIX 5,

22 AEFERFEABENTHFEEIERILRIN

ANFEE R LGB R FAA SRt 1 iR,
3 AR FEE FAA ARUMRL, Ala, Gly. Arg #
Pro 4 i FAA S8, 2005 5 FAA &1 80%,
1% 55 Shao % (2014) 1 Wang 25 (2018) T 57 45 - — 2,
ANFFERERNT FAA SRAAE—E2ZR, Hi, 8
AL WA 1) i R 2 5 8 PR P 2 BR FAA(Glu, Gly |, Ala.,
Asp. Ser Fl Pro)ZH BUFI & A7 SC (IR IR, 2008); Hfif
IR FAA (Asp Fl Glu)f77E i 35 1 22 5 (P<0.05), C 9 J8&

PR R AR FAA % e =1(130.03 mg/100 g), A &
Wz, B YPIERAR; SAHIE FAA (Ser., Ala, Gly, Thr
Ml Pro)fE A b &rimf iy, (2 3 ZURE 0 3
P2 5(P>0.05); 751 FAA (Ile, Leu. His Fll Tyr)
TP B P22 7(P<0.05), 78 C b &R .
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Fig.1 PCA plot for the taste profile of

Chinese mitten crabs at different grades

AN ARE, BN BYE, @K CHE
A : Grade A crabs, B: Grade B crabs, @: Grade C crabs

£ 1 FRESGRF LB E S SR AR/ (mg/100 g)

Tab.1 Free amino acid composition of Chinese mitten crabs at different grades/(mg/100 g)
IR LERNRIATN A I B C M

Amino acid Taste attribute Grade A crabs  Grade B crabs  Grade C crabs
REEMR  Asp /% Umami/sourness (+) 11.40+2.89° 9.47+3.53° 21.0243.23%
HHEMm Gl #f/f2 Umami/sourness (+) 81.81+2.65° 63.96+2.04° 109.01+1.84*
2@ R Ser’ fit  Sweet (+) 8.88+1.56" 6.04+0.60° 6.17+0.43°
WA Ala’ it Sweet () 500.56£10.96° 303.56+6.74°  454.74+27.68"
H&Am® Gly Tt Sweet (+) 420.33+£20.14°  495.75+30.20°  440.58+18.44%°
JhER  Thr it Sweet (+) 23.16+2.08° 20.52+1.53° 21.00+1.49°
KINAER Phe H Bitter (-) 9.57+0.46° 7.28+0.50° 10.72+0.53%
SREER e ¥ Bitter (-) 5.9240.71° 5.35+0.44° 2.29+0.10°
ZEER  Leu . Bitter () 13.73+0.94° 11.10£0.62¢ 13.43£0.91°
HEFR His T Bitter () 21.67+1.29° 23.35+2.68° 36.8243.92°
PEE R Tyr ¥ Bitter (-) 16.98+0.66° 14.86+2.82° 11.16+0.72¢
WREER  Arg H/E Bitter/sweet (+) 585.74+27.14* 572.01£23.39°  452.26428.07°
HEER  Val it/ Sweet/bitter (+) 16.54+2.02®°  14.63+0.30° 18.12+0.93%
ERERR  Cys TEER  Bitter/sweet/sulfurous (<) 142.95+10.51°  160.94+8.87°  130.43+3.14°
W ERR  Met /AR Bitter/sweet/sulfurous (<) 17.59+2.90° 30.89+7.69° 24.20+1.79%
MR Lys flt/3F  Sweet/bitter (—) 36.77+2.45° 25.88+2.97° 28.83+4.55"
%R Pro” Hft/AF  Sweet/bitter (+) 275.61+20.01°  350.87+12.04*  269.77+9.37°
Mit Total 2189.22+69.08° 2116.44+76.12° 2050.54+73.72°

o BURFAA; +: SHEWA R T — MWIEWA AN siRt . ARFRRRZREE, TH

Note: * Flavor FAA; +: Had a good contribution to taste; —: Had a bad contribution to taste. Different letters indicated
significant different. The same as below
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23 AEFERHEAEEANTERZ TR LRI

AN [R) B G v AR 2 S TR v R R T R Y A T
2, IMP I AMP JZ 88 [N % & B s 19 2 Fh S R A
TR, ¥& C 98 W5 T HAh 2 41(P<0.05); Hx
A HxR 1Y 28K B0 B 3 1 2 % (P>0.05) . AMP
M IMP 88 RETBR AL R A STERERT, B2 BAFTE
ARSI YA EE A IMP FEAERT, BRIk
) AMP LR R BEERR, FEEERTBRIG N (Kawai et al,
2002); 1 H1 IMP FEA# =5 19 HxR Fl Hx S5 A )
FRP BT, 590K (Hong et al, 2017; 77 1E #F 5%,
1995).

K2 AEAERZHPEABEEERZEFRSE/(mg/100 g)
Tab.2 Content of flavor nucleotides in Chinese mitten crabs
at different grades/(mg/100 g)

HoH R A P B Y C 91
Nucleotide Grade A crabs Grade B crabs Grade C crabs
IMP 20.90+2.14°  19.80+4.05°  39.29+2.57°
AMP 37.31£3.76°  38.07+4.37°  49.23+6.11%
Hx 0.48+0.05% 0.40+0.03* 0.88+0.50*
HxR 9.09+0.33* 10.95+0.73* 12.10+1.16*

24 AEERHEAEEADEAVNRBOLLESH

A LR ST 7K 7= i SR A £ B A, oL
R, BRHIMR . TR . IR AR C 4 58 A Ae T H
FEAN YR (TR, 2008), FLAR AT LR 2% vhiig
X S R ISR AR 5 T B IR S ARk B Sk
[i) Fsf JEL A R A4 I 285 {0 A 44 e R P AR Pk ( MR 2
2012),

AN G AR G A LR & i ANk 3 TR .
g5 5 LRGN B FLIR FIFT IR, Ik, RUER X kT
FL# M. 3 AE R A LR & B 7 L E 22 5
(P<0.05), A Z¢FI BN IR G HEERT CH

K3 FEAERFEHABERVRESE/ (ng/100 g)
Tab.3 Content of organic acids in Chinese mitten
crabs at different grades/(mg/100 g)

A G B & C 9%
AHLER Organic acid  Grade A Grade B Grade C
crabs crabs crabs
MR Lactic acid  71.2244.29" 69.85+4.53* 54.9441.10°
B24AM  Succinic acid ND ND ND
FFEERR  Citric acid  51.94+3.06" 31.32+1.50° 26.10+7.68"
FIRER Malic acid ND ND ND
Z % Acetic acid ND ND ND

{E: ND: RAGIEZY) R

Note: ND: This substance was not detected

#(P<0.05); A HEEMITER S ERERT BYMC
9 (P<0.05), & C REER 2 £ ABFIE AT i o) B
R & i (54~74 mg/100 )ik T 5K 4F (2008)(100~
400 mg/100 g)F%¥ 2 (2006)(300~600 mg/100 g)F
WEFRLE A, W RE S Tl Y SR A A5 1 BB A O

25 ARERPEFEEADPITINES FHILLERSF

TCAL B T B A7 FE 78 AL 43 () S R BSOR 15 DA FE
IR RAECIERR, 2008) MUBRIR G SE IR, F 78
(Chinopecetes opilio) Flii K £ 453 i 47 i) K HT Na*
Br 2, SHERFNEER SURIBEAR, AR EA SRR 1R
M, i E R R, LSRR CRIEINSE, 2008); BR
% PO, J5, FifWR . SELRFR R HIIE A AT BRE Cr,
W JLF- B A3 1% F R #R U 55 (Zhang et al, 2019),

AN A ARG AR G B R LB B i LR 4.
TERMEIR 6 FGHLE T, Na'. K', CIHl PO
f) P i A R, T RE T PR AR Y DTR AR R, 3X 5 5K R
(2008) A1 1555 (2015) I MF 5 45 SR — 3k ; 3 28 1y Tl
BT SRAA—EES, CHEN IS T RS
T A R B I8, Hoh, C UER PO, A
T A %A B 98 (P<0.05).

T4 AEAERPEHEETHNEFEE/(mg/100 g)
Tab.4 Content of inorganic ions in Chinese mitten
crabs at different grades/(mg/100 g)

ToHLE F A Y% B 94 & C Y fg

Inorganic ions Grade A crabs Grade B crabs Grade C crabs

Na* 123.25+5.41*  155.85+19.54° 162.02+19.26°
K* 226.03+£1.53*  240.10+19.56° 246.26+9.26°
Mg* 58.77+5.80°  59.35£4.66°  63.20£3.69°
Ca*" 20.94+4.62°  19.84+6.07°  26.56+5.27°
cr 243.96+18.05" 239.04+14.82° 267.30+8.90
PO, 345.19+7.35°  360.40+30.34° 434.47+31.42°

26 AEFRHEGEERNLIREEBNLRSHT

FE B S E AT 90 A R R O N R A —
21 43 LA AR KUK ) BTRR IS, TAV 2 85 Ay 28 B 00
ATV . YEERYI R A TAV =1 i, R HEA Bk
TG PE, T RE X A Gl 8 A A R e B LA Wl 2 M o
Wk, (E8E, TR RO GRARAE, 2016).

HI2& 5 TN, 3 88 PR 8 WA M 4 IO 1 25 5
T A YRR 8 MFFAATEIR), B YA 9 M(RH
Met il Pro), C &4 9 Fh(¥¢A IMP Fil CI). Ala F
Arg 1 TAV J2:HC A% VR 15 1 90 J5 0 B50R% , ok 32 vk o ik
BK, X5 Kong %(2012)F1 Zhuang %:(2016) 5%
ST .
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X5 ARERPEHEBRNLKREEYWRRE TAV E
Tab.5 Taste-active compounds and their TAV values in
meat of Chinese mitten crabs at different grades

RIRPT O WIEREE O ARE  BYE  CHE

Flavor Taste threshold/ Grade A Grade B Grade C
substance  (mg/100 g) crabs crabs crabs
Glu 30 2.73 2.13 3.63
Ala 60 8.34 5.06 7.58
Gly 130 3.23 3.81 3.39
His 20 1.08 1.17 1.84
Arg 50 11.71 11.44 9.05
Met 30 0.59 1.03 0.81
Pro 300 0.92 1.17 0.90
IMP 25 0.84 0.79 1.57
Cﬁfffid 45 1.15 0.70 0.58
K" 130 1.74 1.85 1.89
ClI 266 0.92 0.90 1.00
PO, 130 2.66 2.77 3.34

27 AEERHEABEARBELYENLESN

RS 24 (EUC) AT DA 00 Ml S e fif ik FAA Sfif
PRAZ AT IR Z M A Eh Rl 3 VR, HRTC 4 iz T
I3 HTED S BYEE R (Chang et al, 2001; Chiang et al, 2007;
Tsai et al, 2008), A [F]55F 4% rh AR SR ES 88 PR WORS >4 £ D
6, ARWFFTMFRY EUC {H 2.40~7.47 ¢ MSG/100 g,
SRR E(2007) (4.20 g MSG/100 g)F1i7 R 1(2014)
(2.37~2.87 g MSG/100 )R FE &5 AL . C HIER
ARG 24 2 i T LA 2 41(P<0.05), A% 7.47 ¢
hm@mOgWilmg%WWMﬁ@ﬂ%Eﬁ%ﬁ%

SRIE KA YT 7.47 g MRAFI= A fER X 5 C 9
%A Glu Fl IMP. AMP B9 & SR EAH G

F6 AREEHHPEHEEEAEKEHES /(g MSG/100 )
Tab.6  Analysis of EUC in Chinese mitten crabs
at different grades/(g MSG/100 g)

BELRY) A G B 4 /i C 9
Umami substance Grade A crabs Grade B crabs Grade C crabs
IMP 20.90+2.14°  19.80+4.05°  39.29+2.57°
AMP 37.31£3.76°  38.07+4.37°  49.23+6.11°
Asp 11.4042.89°  9.47+3.53%  21.02+3.23°
Glu 81.81£2.65°  63.96£2.04° 109.01£1.84°
EUC 3.16 2.40 7.47
3 &g

A 5T B S i o H R e A A TR A g rp A

OEEEVLRIC L, I AR R R ) T 25 5
K TAV i 8 H R B BE R 5TaR, el
EUC 73 Hr ik FAA FEEBRAZ AT IR 2 (8] (1 W [RIAE H
FERFHBETR FEATITANY . BOBISK UL, C SRIERER T A
AT, AW ST RN A BE, —)
E%ﬁﬁﬁﬁﬁﬁ\ﬁéﬁﬁ BHHE; 55—

A5 H A ¢ BRI A fRE— 2 ERE 5%
% A TUREAR gt — A AT IR 9 o AR FT 25 SR nT o oh
TR GBI (R RS 7 ST R Rt — B S %, it —
A i HR AR GBS R AL, A1 2 A o B
)R
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Comparison of the Taste Compoundsin Different Grades of
Chinese Mitten Crab (Eriocheir sinensis)

SHAO Yang'”, YU Dawei'*, YANG Fang'?, GAO Pei'?, XU Yanshun'?,
JIANG Qixing'?, XIA Wenshui'*"

(1. School of Food Science and Technology, Jiangnan University, Wuxi, Jiangsu 214122, China;
2. Collaborative Innovation Center of Food Safety and Quality Control in Jiangsu Province, Wuxi, Jiangsu 214122, China)

Abstract This study aimed to compare the taste compounds of different grades of Chinese mitten
crab (Grade A: 200 g; Grade B: 150 g; Grade C: 125 g). The taste profiles of the different grades were
distinguished by an electronic tongue. Free amino acids, 5-nucleotides, organic acids, and inorganic ions
were analyzed by an automatic amino acid analyzer, high-performance liquid chromatography (HPLC),
and an ion chromatography, and the taste activity value (TAV) and equivalent umami concentration (EUC)
were also calculated. Grade A crabs had the highest sweetness amino acid content, and grade C crabs had
the highest umami amino acid content. The taste nucleotides were the highest in the grade C crabs. For the
organic acids, only lactic acid and citric acid were detected, and Grade A crabs > Grade B crabs > Grade C
crabs. Grade C crabs had the highest phosphate (POff) content, which was significantly (P<0.05) higher
than Grade A and Grade B crabs. The TAV values of alanine, glycine, histidine, arginine, phenylalanine,
proline, potassium (K"), chlorine (CI'), and POif in the different grades were greater than 1 and
contributed to Chinese mitten crab taste. Grade C crabs had the highest EUC value. Based on the contents
of umami FAA, umami nucleotide, inorganic ions, and EUC value, the umami of grade C crabs was
superior.

Key words Chinese mitten crab; Free amino acids; Taste nucleotides; Organic acids: Inorganic ions
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