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WE B THaAmEEEErE T, 25CHEERE 180d, Bt EH#TErEdIRE PR =
BHE. RREALSE. BHRARKEE. ERY RS EHATEMON, HE B RM R RHER
FEARE S EEC LRI NE L, RETHONEESTECELR R A NE ., ERET,
THEMAEIH T B AR EREWBR ARG RT B 6 0, BT Bty H e iT % 2 ok
GHR, #REAER, HRELR, FEAXARCENABYEALEG TAAW T Ty BEe
¥, R AW, ARELER, THEONEESTERNNEAREFE G RENNIER, L6

% 4 v L R A KUK
e 30

hESES S984 TEEFRIRAD A

T8 W o 0 B 2K S50 5 W 1 AF (Exopalaemon
modestus) . & (Eriocheir sinensis) & ¥ W & I5 75 2]
BGHH, 00 k. R k. mIRAEE
il B A R R, M BRI R SRS, B
HE e ANTRLURN R 7 TR B L R ) AN o ol A
b vh S BN T R TORT B 1 S Ak A o,
S p PR P22 XURSERR M, B2
Sl N gl ko w4 . B e DL RO E AF
(Negre-Salvayre et al, 2010),

THBEE GB2760-2014 H A FHAY & FH A& KL,
SR AE P R b DR R R AR BRI R R
XK SN (Suhaj, 2006), i BERFACE & 7 AL YA

THu; BESINE; R, E4ARTR,; FRaiR
XEHS 2095-9869(2020)06-0181-11

(LA, 2012), SRR [CEERETE (Torujopsis) |
%% (Penicillium) . M1 % (Rhizopus) . 4 ¥ (0.4 % BR
W (Staphylococcus aureus) . i 5 %f #1FT 7 (Bacillus
subtilis) F1 K ¥ 1 (Escherichia coli) i 4 K (R 45 1%
&, 2000), T AR B A A i HTREAE S8 Ve HIRE A
B JE A o (b R B 45, 2011), T A RS B AT DUSE K
P LRI E 4 d (Kumudavally et al, 2011), 1E
SEBRAE AR, T A RS A AN BT A A AL
B, R NS 52 e S g KU, ST, AR SR
HH BT A AR BRI S A TR X e f T
Wit v AU o R T R A A B i L R 1 R
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PSRRI R AN b S Y SC AR, FF o8 T A Tl 72 4 il i
14 Tl AR S S AL BRI o

1 #REFE
1.1 ##

T EEIR R 1 2R BRI A RSN,
KA R 2018 4F 6 H 3 T & MA T HEfE i,
ST T2 80%, WA BEVE T AE MR AT R A F]
SRWARFTE] R 2018 4F 6 H o

IR | RE T R IREN . £ DU LR
Tris-HC1 553120 a0 Hr ki, 1 17 1 24 4 A Ak 2200 A fR
NaE]l; IMP(S™- LR BRI . GMP(5'- 17 iR ) b if
ft . AMP(S-BRH RR)PR eSS, 16 B FIE 25 S B
B3 BRZA s MDA 357 8 A1 BCA 5 &0 H R L
B TR .

1.2 SRIG{NES

FA25 BRI o bL, & e (B A H]; CR22G
AU R OHL, HARHIZ/AF]; TU-1901 55k
AL AR EE T, db o B AR A Fl 5 L-8900
2 HENEFERR L, HAH AW ; GC-2010 Plus
SAETEN, HARBHEHAA,

1.3 S HE

131 Hoa i IR 2 s BRSO A PR A F
AP R R IS, CF 2 s 14
g BTN N 0.2% T80, 182, /45 121 CHEiR
KB 30 min, HELERAL; 5 1 H3E)E 121°CHERK
B 30 min, SHXFHRZH ., 2 4URESL T 25 CHERI I, &
45 d U EA TR, B 6 4P AT

1.3.2 #BRABR AN T 7% Wang %(2016)11
LI AR B IR S, BUE S E A
15 ml 5% =S LR, vKIR2IHK 2 min, B 5 min
JG#E 2 h, 4°C 15000 r/min 20> 10 min, 35 ml
3EW, F 1 mol/L NaOH A A7 pH %£(2.00£0.05)
o, ZEBKERZE 10 ml, BUERIAERGT 0.45 pm 1)
ACRR ST 2 U8 R T Al B R A B 3l 2 SE R
M, FE 570 1 440 nm (Pro) N HEATAGIN .

1.3.3 g Es el 2 1218 GB 5009.168-2016 J7
P E S

1.3.4 ZvkimFER g m Z: M Kong %5(2012)1
i EIFRAE B, FR(5.00£0.01) g FEAL IS A
30 ml 4°CHUZ ) 5% HCIO iAW, VK23 2 min J5
A 5 min, SR)5 4°C 15000 r/min ¥ 7%:, 5.0 10 min

BRI, MPTEMA 10 ml 4CHiAH 5% HCIO,
W, HE LRLREBOLEHR, G597 2 W BT,
FHAR T I KOH Fl HCIO, W WH S pH & 5.75,

ZJEW ETHRERZE 50 ml, BUERH 0.22 pm i
I G U AR, FR

EACBAR TSR . A B Intersil
ODS-3(205.0 mmx4.6 mm); A 30°C; Wshtl:
HEE(A)FI pH A 5.75 FOBERRZE ik (B); Tk -
1 ml/min; YEMCREF UL 1, MRS E Y 30 min; PDA
R 40 B, BEH 248 nm HEF TR AL B
1.3.5 ki 3% EAA(TAV) A %45 % 3 (EUC) Z 1
TP 5 (2018), % R W) 5T Y BE GE % JE {H (Taste
activity value) I AU

C
TAV = (1)

R, C Y RN BEE, T %%k
Wy B 1

K8 24 & (Equivalent umami concentration)f¥) ]
BANXWT .

EUC =" aibi +1218( ) aibi ) (" ajbj) )

Rrh, EUC B g MSG/100 g; 1218 K]
YERIH B ai M EERR 2 FE R 9 ¥ (2/100 g); bi M fif
R FERAINT T MSG HEERE RE(KT X E R Asp
J90.077, DR Glu N 1); aj MR LR e E
(g/100 g); bj NEREILFA X T IMP &L REL
(IMP 4 1, GMP 2} 2.3, AMP 4 0.18).

1.3.6 E#mA L Eam e (DAL EF 4 8 1 2
B S Yang (2015097715, B 10 g HEML, A
20 ml, 4°CHAIZET7K, 12000 r/min 3¢ 30 s,

10000 r/min., 4°CE.C> 20 min, F FiEW, MUTTEMA
EE K, EREREECL K, TETHMA 20 ml, 4C
Y 0.05 mol/L BEMRZE ik (pH Ny 7.2)(H#h5E
0.6 mol/L NaCl), 12000 r/min 2J3¢ 30's, 10000 r/min.

4°C 5.0 20 min, WAE BT, DI0E EiR & A NaCl
ORI 2% phl B AR 1 Wk, BIF B3, BARE
oKk BCA & 5E .

Q) AT EANE : 2% Benjakul 55(2009)
()7 o TR (L) 2 O LD & 4 2 P 0 TR T &
4 mg/ml, HL 0.5 ml, filA 4.5 ml 0.2 mol/L Tris-HCI
Buffer [pH } 6.8, & # 8 mol/L JRZE . 2%+ ket
i R 4R (SDS) . 10 mmol/L Z %P4 Z B (EDTA)], HX
1 ml B3RS, A 0.1 ml0.1% DTNB, 40°CiRE
25 min, WEH ODyis pmo 25 FIXTHRLL 0.6 mol/L KCI
RW(pH A 7.0)RERE S B S S AT AT

B A (nmol/mg) = [(Dxn)/(e p)]x10°  (3)
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K, Dy 412 nm PWRAWGEE; n TR
550 e MEEIRWOGFREL, BUE M 13600 L/(mol-cm);
p AR BT VR B (mg/ml) o
137 A=®AFenE  RECE BB IR,
A S A FREE F7K, 10000 t/min 2J3% 1 min, #
FTP9 ZE AASI o AR AR 2 b 22 Rk S R
R M, 45582 1 mg FEF PN EBEW S B
(nmol/mg) 7R~ o
1.3.8 HELIH M SLIERRHAIF B E AR E
2%(Mean+SD, n=6)%7~ . KH] SPSS 17.0 X HHE#t 4T
Gt R Z 5 5 225007, A R EMIAE P<<0.05
KT RS .

2 RS9

2.1 BEGNEFEIEFIR-_BIENTH

R AR m g R AR, s,
PR T i SR AR R R el B R, O B 22 (Pignoli et al,
2009), fEMBENIEAL ==Y, W AR5 E
FH 110 22 KB 20 R HL i e e e SR AR B A, M08 3 A Y
¥4 (Zhao et al, 2012),

BB BRI AR 25 C IV B N i Y AR AR
BLULE 1o AIEL L AT LAE W, KRR RN SE 062 79 — 1
SEYEETE. 0 dif, XTI RS H 2R A
F;A5dJE, M4 EES TR, W 0.2%M T
i Y X 8 f R O 1o R e B s ST P RIVE
X SYTHAR%E(2010) . P EHI%E(2012), Karuppiah %
Qo)W AE R —2, WAHTHMWELZYRT &
By Pk AR 2, 2012) B Bk, /K M LR mT LA
RIRR AL, s A LIRS sk M 2 AN R g
R AH ELVE AT, NI AE 28 R 5 480 £k S5 1 (Burt, 2004)

N
n

=~ [ w841 Control group

éﬂ 2.0 | =3ZE4] Experimental group

S
EE1st
< 7 -
SR-BN -

3 -

S 05} g =

p

0
0 45 90 135 180

-5 E] Storage time/d

P B AR I R Y R i Al
Fig.1 The changes of MDA content during storage
of crab cream and shrimp sauce

22 BEHNENBEIEFIRESENTL
Wik P AR SR SRR, B kA

BN (B 58, 2015), FENT.. &%, Wi e,
WU ET 4 25 11 25 [R]85 48 A oA (37 01 P9 3
) 7 35 P S5 A 2 R R W R A R e e, S B 3
S (Dean et al, 1997), DRI H FHE 3 B 1728
e 7R 8 BRI R FE (B UKL 48, 2014), R
AL SRR R S T DIRE T S T sz

MRS AR 25°C IV RGE FR rh S B B AR
FRAnTE 2 Fis o BEZE R ] A SE R, X R 20 S s
My EE TS, P9 90 d KLE, S5k
Tt S RRAR, RO 2 I S R K A AL B,
B MR B T2 A 45 4 kAR el Ay, HL 2 345 A A
AL B RS EGE, ERAA AL, B
i T % (Xia et al, 2009), V75K 90 d J5, SCHGZH B
I i 3 R TR R AL, U BH T b G e AR
JH TR B 1 T A A A I /E H L 5 Karuppiah 45(2012)
Ik ih £ 522019 M BFFE 45 25, KoM g A kA
iR I E| SR A S B s g = R A Y W
H A H3E, g1 &SEA TN, e S [ A
fk(Stadtman ez al, 2003), 1 T FFAME IS AL, E
2% 8 AR B — S B0 VE

- 301 m % #84H Control group
Tooosl - SCUG4H Experimental group
g T
] Ei 20 T
a g N
=15
52 I
mE 10t
jant
@ 5t
[_1
0
0 45 90 135 180
Jr-sAsfa] Storage time/d

P2 B M e e B A 5 i i A2 Al
Fig.2 The changes of T-SH content during storage
of crab cream and shrimp sauce

23 BERHNENREIERENBRARRESENEL

PRI 1% 35 5% Rt J5 55 UL TR O A A i R R
YIAH X (Utaiwan et al, 2007). JR IR 1Y 43 A5
a5 AE, A Yk & 5 E A kR AR,
HE— 25 A2 3 2 1 5 Y 481k (Stadtman er al, 2003),

Xof HR 20 S vl R 7 25 C It B, IR IR
N B AR AR AN 3R 2 BT/ o B O e T rp AR AG
29 MIRITER , BEE RS A AR, A IR Fh 2
AW, 180 d J&, ANAEH 19 ., M0 HE B R B e
M 55.869%3 & 80.439%, EAANIELFIAR I R A A
19.141% f& 2 4.906% , 2 /A1 F1 g 5 2 B &
24.991%[% 2 14.655%; HHr, C8:0. C12:0. C13:0,
Cl14:1, C15:0, C15:1., Cl16:0, C17:1, C18:1n9t,
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C18:2n6t. C20:1, C20:3n6. C20:3n3. C20:4n6 AFl
C22:1n9 W E &K, C16:1. C17:0, C18:0, C18:2n6¢.
C20:0.C18:3n3,C21:0,C20:2.,C22:0,C23:0,C22:2n6
H1 C20:5n3 35 TR o X F AR fb 2 R Ay 48 e fif R 35 28
TP S R K AR R, Iz G R R . AW
FEAER R SE M, BRI RAAR R A2 BN , AR A i

Tab.1

*=1

WA 56 5 A SR AL i (Yagiz et al, 2009); [FII, Jig iy
AAbE R, R SE S G AR R R,
TN, —FRA AR TR 5% A8 AR AR i R, —
T 7378 BN AL N i 1D R (X 4 5, 2013); — 2B
FEARM ARG TR 20 FWEAR T, 2 & AR el 28 4 2

T AP (Memon et al, 2011),

BRI A E BRI AR AR

HPLC gradient elution program for nucleotide analysis

Wi s A i} 6] Time (min)
Mobile phase 0 10 15 23 26 30
A (%) 0 6 6 30 0 0
B (%) 100 94 94 70 100 100
x2 WREABHSNENEIREZEHRAMRSEEL(2/100 )

Tab.2 The changes of fatty acids and their contents during storage of control crab cream and shrimp sauce (g/100 g)

I 17 2
Fatty acids

J¥# A 6] Storage time (d)

0

45

90

135

180

C8:0
C12:0
C13:0
C14:0
Cl14:1
C15:0
C15:1
C16:0
Cl16:1
C17:0
Cl17:1
C18:0

C18:1n9t
C18:1n9¢
C18:2n6t
C18:2n6¢
C20:0
C20:1
C18:3n3
C21:0
C20:2
C22:0
C20:3n6
C20:3n3
C20:4n6
C22:1n9
C23:0
C22:2n6
C20:5n3
SFA
MUFA
PUFA

3.269+0.006"
3.738+0.103%
0.306+0.003*
0.381+0.004°
1.562+0.011*
1.138+0.022°
2.5544+0.003"
0.305+0.006
0.895+0.008*
0.312+0.010*
1.026+0.009*
2.709+0.013*
3.008+0.027*
9.316+0.065*
21.804+0.137°
0.688+0.006"
42.713+0.022%
0.479+0.008*
0.973+£0.012°
0.404+0.001?*
0.031+0.011%
0.197+0.011*
0.458+0.003
0.082+0.008
0.073+0.004
0.300+0.025*
0.397+0.010*
0.490+0.004*
0.391+0.021*
55.869+0.437%
19.141+0.157°
24.991+0.205*

2.541+0.115"
3.495+0.057°
0.293+0.001°
0.356+0.004°
1.403+0.041°
0.997+0.029"
1.319+0.023"
0.585+0.002"
0.317+0.007°
0.610+0.002°
4.715+0.061°
3.312+0.036"
0.457+0.008"
18.799+0.477°
0.769+0.026
54.503+0.498"
0.424+0.009"
1.769+0.036°
0.333+0.002°
0.313+0.002°
0.399+0.001°

0.247+0.001°
0.458+0.008"
0.817+0.001°
0.769+0.010°
68.407+0.785"
8.358+0.122°
23.235+0.551°

0.048+0.000°
1.810+0.016°
0.473+0.003¢
0.469+0.004°
1.372+0.010°
0.082+0.002°
0.614+0.004°
1.005+0.016°
1.257+0.016°
0.171+0.003¢
4.411+0.048°
4.703+0.118°
4.435+0.036°
2.993+0.052°
6.240+0.085"
53.184+0.462°
0.331+0.014°
5.337+0.096°
5.721+0.090°
1.606+0.014°
1.245+0.005°

0.051+0.000°
0.439+0.005°
0.687+0.024°
1.315+£0.017°
69.140+0.653°
12.681+0.201°
18.178+0.288°

0.048+0.001°
1.273+0.003¢
0.503+0.004¢
0.37140.004
1.075+0.002¢
0.078+0.001°
0.435+0.009¢
0.972+0.022°
1.281+0.008"
0.175+0.005°
4.612+0.035°

4.544+0.014¢
6.721+0.085°
60.515+0.158¢
0.369+0.021¢
5.448+0.004°
6.288+0.111°
1.661+0.018¢
1.26240.003¢

0.487+0.003¢
0.694+0.013¢
1.187+0.002¢
76.7204+0.334¢
7.570+0.073¢
15.711%0.122¢

0.766+0.004°
0.287+0.005°
0.390+0.004
0.422+0.006°

0.280+0.000°
1.04120.050°
1.281+0.002°
0.153+0.007¢
3.100+0.032¢

3.010+0.023¢
6.355+0.103°
66.752+0.180°
4.843+0.036¢
5.921+0.018¢
1.4260.008°
1.394+0.001¢

0.546+0.014¢
0.736+0.020°
1.296+0.012¢
80.439+0.261¢
4.906+0.087°
14.655+0.180°

W WAARRFHRRZERREE, P<0.05; —FrkREH., FH

Note: Different letters in the same line mean significant difference (P<0.05), — means not detected. The same as below
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ST 2R S AR 25 CI G FR R, R 4H
BB BRI 3 TR o B IR A ] A RE K, A
FUIG IR & i 55.786%T 2 69.814%, HANUAINE
Wit 18.847%f% % 10.233%, Z ARG IR t
25.367% 2 19.953%; Hr, €8:0. C12:0, C13:0.
C14:0.C14:1.C15:0.C15:1.C16:0.C17:1.C18:1n9t .
C18:1n9¢. C18:2n6t. C20:1. C20:3n6. C20:3n3 .
C20:4n6 1 C22:1n9 8 Z %ML, C16:1. C17:0. C18:0,
C18:2n6¢c. C20:0. C18:3n3. C21:0. C20:2. C22:0.
C23:0. C22:2n6 F1 C20:5n3 W& THE, 1M C13:0.
Cl14:0, Cl14:1. C15:0. C15:1. C16:0, C17:0. C17:1.

C18:1n9t. C20:1. C20:3n6. C20:3n3. C20:4n6 #i
C22:1n9 AR fL TS X BATAH Ir AR, IE7K 180 d
J& . SEUR L AR R T R B i o FRATRRAIR 13.2%, R
ARG 107 R A 22 AN IR T IR 2 1 A ol B s 1.1 %
H136.2%. HIMEAT DL, T il X 88 B faf R N ip IR
Wl A B VE T, O T/l p) EE R T H e
LTS MR [ 2,2- 2R 19 L HF [ 3, BRARIS T 4
JE S TR BE , DT A 00 HE 28 AN 1 R 5 1R sz oz A=
Pt S | o AL SR SO AN B AL sh kAR AR
AW (B WIEAE, 2017),

F3 FWHEBESINENEESERHREAR RS =T (/100 g)
Tab.3 The changes of fatty acids and their contents during storage of test crab cream and shrimp sauce (g/100 g)

I3 s} [A] Storage time (d)

90 135 180

Jig i R
Fatty acids 0 45
C8:0 3.33440.006 2.54140.115°
C12:0 3.781+0.103% 3.198+0.016"
Cl13:0 0.310+0.003° 0.309+0.008?
Cl14:0 0.386+0.004 0.370+0.016°
Cl4:1 1.580+0.011° 1.471+0.016"
C15:0 0.970+0.127 -
Cl15:1 2.584+0.003° 1.956+0.008"
C16:0 0.386+0.007° 0.275+0.006"
Cl6:1 0.905+0.008? 1.026+0.046"
C17:0 0.315+0.011° 0.498+0.012"
C17:1 0.714+0.007 -
C18:0 2.741£0.013° 3.052+0.019"
C18:1n9t 3.043+0.027° 2.81940.050°
C18:1n9c¢ 9.425+0.065° 8.946+0.007"
C18:2n6t 22.060+0.137 16.900+0.191°
C18:2n6¢ 0.696+0.006 1.648+0.008"
C20:0 42.814+0.022° 49.934+0.049"
C20:1 0.398+0.005 -
C18:3n3 0.985+0.008° 1.650+0.017"
C21:0 0.408+0.012° 0.758+0.015"
C20:2 0.031+0.001° 0.07440.001°
C22:0 0.199+0.011° 0.375%0.007°
C20:3n6 0.505+0.003° 0.329+0.005"
C20:3n3 0.106+0.008? 0.187+0.001°
C20:4n6 0.093+0.004 0.130+0.006"
C22:1n9 0.197+0.025 -
C23:0 0.142+0.010° 0.212+0.001°
C22:2n6 0.496+0.003° 0.677+0.007°
C20:5n3 0.396+0.021° 0.663%0.020°
SFA 55.786+0.460° 61.523+0.431°
MUFA 18.847+0.319° 16.218+0.127°
PUFA 25.367+0.189* 22.260+0.257"

0.036+0.003¢
1.265+0.025°
0.310+0.003*
0.167+0.002°
1.515+0.007°

0.551+0.001°
0.036+0.000°
1.170+0.006°
1.454+0.013¢
3.449+0.023°
2.203£0.041°
6.920+0.143°
1.875+0.014°
9.597+0.021°
49.624+0.474°
3.627+0.051°
6.010+0.063¢
0.869+0.004°
4.176+0.045°
0.253+0.001°
1.072+0.001°
0.415+0.003¢

0.734+0.009°
0.709+0.001°¢
1.959+0.008°
67.262+0.325°
12.360+0.199°
20.378+0.102°

0.044+0.001°
0.739+0.012¢
0.243+0.001°
0.071£0.001°
0.781+0.002¢

0.566+0.001°

1.175+0.011°¢
0.888+0.001¢
3.669+0.012¢
1.813+0.007¢
7.120+0.081°

9.62120.046°
55.357+0.185¢
3.636£0.056°
6.630£0.074¢
0.84620.019°
2.471£0.028¢

0.508+0.011%°
0.406+0.004°

0.725+0.003¢

0.755+0.009¢

1.936+0.010°
70.837+0.318¢
11.455+0.103¢
17.708+0.155¢

0.764+0.006¢
0.280+0.001¢

0.849+0.005°
0.643+0.009¢

1.422+0.011¢
0.797+0.001¢
2.905+0.005¢
1.060+0.010°
6.260+0.033¢

11.668+0.050¢
54.042+0.223¢
4.14440.057°
7.695+0.156°
0.964+0.010%
2.458+0.006%

0.873+0.021¢
0.923+0.002°
2.25440.013¢
69.814+0.420¢
10.233+0.067°
19.953+0.133°

24 BEHOENBIBHFERZEREBESEE
BRI

A iR e — M Z A R RY 5, GMP 1 IMP ff

BRI, BR T HGEE, AT ER A S ALER, X
W BR LR R R AR IR 45 G TH A E I (Fuke et al,
1996): IMP ¥Ry ny)susk, BEAWEHRIEH; GMP



186 ook B

E 415

ISR BRI AT I BB BT TE PR R A SR
5 AMP TEBURIRE (<50~100 mg/100 g) T &Ik,

YU EE>100 mg/100 g i, FHBARE M , 6 DR 3%
3558 (Rotzoll et al, 2006); {RWRILH IMP REALIY 5
AMP BYEEVRFNFIER o of HE 2H 88 B fef MR 45 7 25 °C I

Fz4

AR R R AR S AR 4 PR, SREEEN
J& GMP, HKJE IMP, RfE I A [ B e, 3 Fh 2
WRAZAT IR SRR, BONTEA KRR, B
(FaE PEBE AR B LR pH. Sk E . IR AR B
) AS AT AR AL (A A, 1999)

X R 4H 8% B B AT B8 IR 2 P ERAZ T BR R i | B BR A A9 T4k (/100 g)

Tab.4 The changes of taste nucleotides and free amino acids during storage of control crab cream and shrimp sauce (g/100 g)

2 IRy

IF ] ] Storage time (d)

90

135

180

Taste compositions 0 45
GMP 0.028+0.001*  0.023+0.008°
IMP 0.017+0.001*  0.015+0.003°
AMP 0.015+0.001*°  0.003+0.000°
B & Total 0.060+0.003*  0.041+0.011°
KITEHER Asp 0.164+0.006°  0.225+0.007°
I &R Thr 0.110+0.001*  0.11140.001*
258 Ser 0.145+0.005*  0.145+0.005"
HRERR Glu 1.651+0.002*  1.582+0.058°
&R Pro 0.153+0.005*  0.095+0.002°
HZA® Gly 0.135+0.005*  0.135+0.006°
WA Ala 0.250+0.006°  0.196+0.004°
AR Val 0.150+0.003*  0.147+0.004°
FEAR Met 0.033+0.001*  0.035+0.001°
SR le 0.225+0.005*  0.132+0.003°
FER Leu 0.225+0.005*  0.230+0.010°
% &R Tyr 0.014+0.000*°  0.061+0.001°
KN BE Phe 0.100+0.001*  0.135+0.008°
#iE MR Lys 0.162+0.002°  0.161+0.002°
HA R His 0.014+0.001*  0.018+0.002°
R Arg 0.133£0.002*  0.166+0.003"
T E R B TAA 3.664+0.038*  3.574+0.117°
R E AR FAA 1.815+£0.008*  1.807+0.065"
ff IR S LR/ LR B i FAA/TAA 0.495 0.506
ERE LR SAA 0.793+0.022*  0.682+0.018°
TR S LR/ HE R S SAA/TAA 0.216 0.191
TREILRE BAA 1.042+0.008*  1.024+0.034"
R/ A IR B BAA/TAA 0.284 0.287

0.029+0.002°
0.10+0.001°
0.10+0.000°
0.049+0.003¢
0.93120.009°
0.383+0.005°
0.406+0.006"
3.081+0.052°
0.525+0.005°
0.481+0.003°
0.605+0.005°
0.467+0.003°
0.368+0.006"
0.45240.002°
0.734+0.005°
0.317+0.008°
0.42240.007°
0.629+0.004°
0.162+0.002°
0.497+0.003°
10.460+0.125°
4.012+0.061°
0.384
2.400+0.024°
0.229
3.731+0.040°
0.357

0.026£0.001¢
0.01120.002¢
0.005+0.001¢
0.042+0.003°
0.934+0.009°
0.393+0.006°
0.434+0.007°
3.165+0.057°
0.539+0.005¢
0.475+0.004°
0.607+0.002¢
0.515+0.004°
0.194+0.008°
0.435+0.003¢
0.742+0.006°
0.215+0.002¢
0.435+0.007°
0.555+0.023¢
0.157£0.004°
0.505+0.014°
10.300+0.161°
4.099+0.066"
0.398
2.448+0.024°
0.238
3.538+0.071°
0.344

0.025+0.004¢
0.012+0.000¢
0.011£0.001°
0.048+0.005°
0.905+0.002¢
0.386+0.006°
0.417+0.005"
3.39240.031°
0.47240.003¢
0.471+0.002°
0.584+0.007¢
0.498+0.009¢
0.165+0.006%
0.438+0.006%
0.715+0.002°
0.23440.008°
0.427+0.009°
0.621£0.005°
0.158+0.004°
0.49620.006°
10.379+0.111°
4.297+0.033¢
0.414
2.330+0.023¢
0.225
3.51840.055°
0.339

e BREAEROERITAEAR . FEAR; REAERARENEAR. 22K, HER. WaER . WaElR; wikast
MR ER. Ruadm. RNER . HaR. HEmR. BEmR. Bk, RAROKEMSE, 2019), TR

Note: Flavor amino acid includes Asp, Glu; sweet amino acid includes Thr, Ser, Gly, Ala and Pro; bitter amino acid includes
Leu, Ile, Phe, His, Val, Arg, Lys and Met (Zhang et a/, 2019). The same as below

Ui 125 G TR () PP 2 5 o 5 T e R 1) 11 U
RUBE | 8 5 A A B P ¢ (Namanug et al, 2010). X
R ZH S B E IR A 25 C Il add R v i B A R 5
AL AN 4 FioR o K B 16 i B 2 LRIV K 180 d
Vot P, R Ay B e R T e ] ) A
B BB A AR, B0 R A R T, &2
R IEIR D, S RESMNAER, 5 IMP %
F R UMEI G R, R v i A S R A T 2 DTk
Ty BfREER T, NaART ERxem, SR .

WUHF R 45 S R B D RV T, 3k B P B o 2 £ G
WHAIThREGR 25245, 2018), J2 M8 v fef R Ak 19 32
BOTHE ; AR, wdAR . Sadm. EaEm M
FR SRR TR SETR , (H X B R 6 R 1 K
AR B AT #2151 ik (Wang et al, 2015),

ST ZH MR IR AR 25°C IR AR P R R A A
iR N e 8 B IR A AL an 2 5 in . GMP il IMP 2
el 180 d J5, 43Il Z 0.306 F10.156 g/100 g;
AMP S8 5T, 180dJ5, JHE 0.180 /100 g;



Wi /INE A T 7 T 8 3 D R A 2

187

BRI R A EHEET, 180d 5 0d ZF AR E .
Kt ) 16 Fiiie B8 2 MR, FEADEIR K LAR
SRR . WA . WA . BEm . SR . 224R
MR, &Sl AR 78.13%. E 180 d
i, 16 FliEss s 3R & e I R
S, EERRAIER LR SR I 45 d SR B E T
o W 2 % 5 R iR IE 8% 180 d J5 , GMP ., IMP 1 AMP
REATG I B2 43 50 10.7% .29.4%F 26.7% , SZ5624H GMP
H1IMP &AM EE 23551 4 8.8%F1 23.8%, 1i AMP 51
BN 1.3 % . GMP J&: 75 1 FIEERE () 32 22 LRy o, EL
B AR ENE A, 2011), IMP I AMP J2 4 f#f
R (R ARAE S R I (ZE R, 2015), H AMP B9 E 5k
i S I S L VA DI By A E X T

1o A RA T B BB A A5504T) ohl f88  cf o 3 v 2 2 2 MR
DAURAZ T TR B9 207, T ol 888 3 6 R348 fty 8 XU
REMMBILER, 5 Milan(2006)194516—3. M
BRI R E , RIS E R R WY R EAE
iR, 1A e G R AR A R,
HEEIF ISR 180 d J, BR T WA MM AR, HA
Ui 125 A R 7 B AR VS N T A I o o P BRI
o, W22 e MR R iR . B R T
il 45 1 UM B 5 R B AL B R GEX
55, 2006), X KUERA 2 (R BAE, 2011), T
i X} 8 i R e ) U 3 R L R 114 5 ) T R i ok
0 28 1 5T ) RUAk AR G e i S SR TR T 1) T R
SCILAY .

R5 THWAREHNENRIEEREERE S EREMAIETL(/100 g)

Tab.5 The changes of taste nucleotides and free amino acids during storage of test crab cream and shrimp sauce (g/100 g)

RS

Taste compositions

P % 8] Storage time (d)

0

45

90

135

180

GMP 0.034+0.001*  0.027+0.012°
IMP 0.021+0.001*  0.019+0.003°
AMP 0.008+0.000°  0.005+0.001°
B4 total 0.063+0.001*  0.051+0.016°
KRITAEHIR Asp 0.256+0.004*  0.222+0.001*
AW Thr 0.127+0.003*  0.113+0.002°
2 Z R Ser 0.165+0.002°  0.142+0.002°
BHER Glu 1.666+0.027*  1.565+0.027°
% B2 Pro 0.164+0.001*  0.093+0.001°
HZ® Gly 0.138+0.005°  0.121+0.001°
N Ala 0.226+0.007*  0.186+0.008°
WAL Val 0.174+0.004*  0.145+0.006"
ERR Met 0.029+0.001*°  0.034+0.001°
SILER Tle 0.132+0.004*  0.136+0.004°
TR Leu 0.255+0.008*  0.235+0.006
fE R Tyr 0.021+0.001*°  0.059+0.001°
KINE PR Phe 0.124+0.002*  0.147+0.007*
#E R Lys 0.175+0.006*  0.156+0.004°
&R His 0.018+0.000*°  0.017+0.000?
WEMR Arg 0.193+0.002°  0.167+0.008°
W B B TAA 3.863+0.077°  3.538+0.079°
BEVREILTR FAA 1.922+0.031*  1.787+0.028"
i R S I R/ A FL R L & FAA/TAA 0.498 0.505
BHR E LR SAA 0.820+0.018"  0.655+0.014°
AR E LR/ A AR B SAA/TAA 0.212 0.185
TRE LR BAA 1.100+0.028*  1.037+0.037°
R E AR/ A IR B BAA/TAA 0.285 0.293

0.029+0.001°
0.015+0.000°
0.009+0.001°
0.053+0.002°
1.113+0.051°
0.443+0.025"
0.464+0.006°
3.23440.024°
0.584+0.032%¢
0.512+0.022°
0.618+0.025°
0.525+0.019°
0.311+0.013°
0.521+0.014°
0.849+0.046°
0.367+0.013¢
0.503+0.022°
0.717+0.031°
0.183+0.004°
0.621+0.015°
11.565+0.262°
4.34740.075¢
0.376
2.621£0.110°
0.227
4.230+£0.077°
0.366

0.029+0.000°
0.015+0.001°
0.008+0.000"
0.052+0.002"
1.124+0.002%¢
0.444+0.006"
0.472+0.007°
3.295+0.043¢
0.541£0.011°¢
0.514+0.012°
0.625+0.004°
0.561+0.005¢
0.248+0.014°
0.495+0.007°
0.846+0.006"
0.269+0.016¢
0.505+0.007°
0.674+0.013°
0.185+0.005°
0.628+0.016"
11.426+0.179
4.419+0.045°
0.387
2.596+0.040°
0.227
4.142+0.094°
0.363

0.031+0.002¢
0.016+0.001¢
0.018+0.004¢
0.065+0.008"
1.046+0.023%
0.416£0.004°
0.538+0.008¢
3.422+0.056°
0.498+0.014%
0.498+0.007°
0.575+0.005¢
0.534+0.002°
0.218+0.004¢
0.473+0.004¢
0.765+0.003°
0.228+0.009°
0.457+0.013¢
0.606+0.011¢
0.172+0.012°
0.558+0.014°
11.004+0.189¢
4.468+0.079°
0.406
2.525+0.038°
0.230
3.783+0.072°
0.344

2.5 EEEESNETRET
LUEEUCMIZE K
TAV JE P 5 8 — 20 73 10 125 R 53 B8 R Xof %k

PR XU BTk e 285 BRI 00 A0 7 s (R R4S, 2014),

72 4 WK 38 LB (TAV) K Bk 45

TAV {H#K, BiIIZ Y 06 & % R STk Ak R . Xt
L 0 S S 8 0 o A D G 3 i £ R ) T ) 0 o
SREE(EARb N 6~38 7 ffin . GMP., IMP M &R
TR MR v e R SR R
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&6 XREAWEEIEERY A BEMICEDRZEWREEE. WESEMEL(/100g)
Tab.6 The changes of TAV and EUC during storage of control crab cream and shrimp sauce (g/100 g)

£y LWy SEIRIED Taste Gl IF 38 ] Storage time (d)
Taste compositions (GRZE &5, 2017) Threshold 0 45 90 135 180
GMP 0.0125 2.24 1.84 2.32 2.08 2.00
IMP 0.025 0.68 0.60 0.40 0.44 0.48
AMP 0.05 0.30 0.06 0.20 0.10 0.22
KITL&EM Asp  BE/F2(+) Umami/Sour 0.10 1.64 2.25 9.31 9.34 9.05
IR Thr Filt(+) Sweet 0.26 0.42 0.43 1.47 1.51 1.48
2278 Ser T (+) Sweet 0.15 0.97 0.97 2.71 2.89 2.78
AR Glu /MR (+) Umami/Sour 0.03 55.03 52.73 102.70 105.50 113.07
JHER Pro  Ei/75(+) Sweet/Bitter 0.30 0.51 0.32 1.75 1.80 1.57
H&® Gly Ft(+) Sweet 0.13 1.04 1.04 3.70 3.65 3.62
WAMR Ala fitt(+) Sweet 0.06 4.17 3.27 10.08 10.12 9.73
iR Val i35 (—) Sweet/Bitter 0.04 3.75 3.68 11.68 12.88 12.45
HEM Met _ w /A 0.03 1.10 1.17 12.27 6.47 5.50
Bitter/Sweet/Sulfur
SRR e (=) Bitter 0.09 2.50 1.47 5.02 4.83 4.87
SeE R Leu () Bitter 0.19 1.18 1.21 3.86 3.91 3.76
SR Phe T (-) Bitter 0.09 1.11 1.50 4.69 4.83 4.74
WEER Lys  #H/7%(-) Sweet/Bitter 0.05 3.24 3.22 12.58 11.10 12.42
HEMR His (=) Bitter 0.02 0.70 0.90 8.10 7.85 7.90
AR Arg /A5 (+) Sweet/Bitter 0.05 2.66 3.32 9.94 10.10 9.92
EUC(g MSG/100 g) 171.91 135.98 306.54 287.11 304.50
R7T RREREHITEESRYRYRENICBSIZSKEEE. KBS (/100 g)
Tab.7 The changes of TAV and EUC during storage of test crab cream and shrimp sauce (g/100 g)
Sk RO Taste m*"ﬁ‘;j\‘*v%s“’xjevziz @
Taste compositions (R R A, 2017)
0 45 90 135 180
GMP 0.0125 2.72 2.16 2.32 2.32 2.48
IMP 0.025 0.84 0.76 0.60 0.60 0.64
AMP 0.05 0.16 0.10 0.18 0.16 0.36
KITLEAM Asp  BE/F2(+) Umami/Sour 0.10 2.56 2.22 11.13 11.24 10.46
AR Thr Tt (+) Sweet 0.26 0.49 0.43 1.70 1.71 1.60
228 Ser i (+) Sweet 0.15 1.10 0.95 3.09 3.15 3.59
KA Glu  BE/FR(+) Umami/Sour 0.03 55.53 52.17 107.80 109.83 114.07
JHEmR Pro  #H/45(+) Sweet/Bitter 0.30 0.55 0.31 1.95 1.80 1.66
HZmR Gly i (+) Sweet 0.13 1.06 0.93 3.94 3.95 3.83
WAMR Ala it (+) Sweet 0.06 3.77 3.10 10.30 10.42 9.58
MM Val Hft/3% (-) Sweet/Bitter 0.04 4.35 3.63 13.13 14.03 13.35
AR Met Bitt:t':/fi/e T:/(s_l)n fur 0.03 0.97 1.13 10.37 8.27 7.27
AR e 7 (-) Bitter 0.09 1.47 1.51 5.79 5.50 5.26
SRR Leu T (-) Bitter 0.19 1.34 1.24 4.47 4.45 4.03
RN Phe 7 (-) Bitter 0.09 1.38 1.63 5.59 5.61 5.08
WEER Lys  #H/7%(-) Sweet/Bitter 0.05 3.50 3.12 14.34 13.48 12.12
HEMR His (=) Bitter 0.02 0.90 0.90 9.15 9.25 8.60
W& Arg B/ (+) Sweet/Bitter 0.05 3.86 3.34 12.42 12.56 11.16
EUC(g MSG/100 g) 208.24 159.59 334.07 345.64 389.58
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EUC ] fliy 5 ff DR 20 6 R 55 52 M AZ AT R TR & 77 4F
PR B IV AR50 T o T R 2 R ST 05 ] i M o e o
KM AR LI 6~3 7 FivR . Bl IR ] (Y 4E
K, XIS BUC 258 NS EThrkass,
180 d I, 29Il ik 5 304.50 g 1 389.58 g MSG/100 g,
WO TR I T A, Kl B B R R Y S R A 4R T
YEH .

3 i

T I v AR I AR, R Y
AR L S I R AT RN A VR R P T %) Mg, K o
W e R P R A A R i . EE IR LR | R
FUIETR AT B B R S A B RS R,
il i AR R 214 0 v NS T A I A L
HF T A e A IR R v, AL A BRI
FEE B A BV, 1 BB i 8 e R 3 14 I A
SE T XU
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Effects of Clove Oil on Storage Quality of Crab Cream and Shrimp Sauce

CHEN Xiaolei', HU Wang®"”, MA Chaobin®, LING Jun', DUAN Guogqing', BAO Kai*

(1. Fishery Institute of Anhui Academy of Agricultural Sciences, Anhui Key Laboratory of Aquaculture and Stock Enhancement,
Hefei 230031; 2. Anhui Academy of Agricultural Sciences, Hefei 230031; 3. Laomiao Town Rural Integrated
Service Station, Fuyang 236143; 4. Anhui Huimin Industrial Corporation Limited, Wuhu 238331)

Abstract The effects of adding clove oil on the storage quality of crab cream and shrimp sauce have
been studied in terms of MDA content, total sulthydryl (T-SH) content, fatty acid composition and content,
free amino acid content. and taste nucleotide content. Here, taste activity value and equivalent umami
concentration (EUC) were used to evaluate the taste strength of these ingredients, then combined with
other items to comprehensively analyze the storage quality of crab cream and shrimp sauce. The results
showed that after 180 days of storage, MDA content with added clove oil was lower than without clove oil,
but adding clove oil produced higher T-SH levels. After the same storage period, the saturated fatty acid
content without added clove oil was significantly higher than with clove oil. However, monounsaturated
and polyunsaturated fatty acid content showed contrary results. GMP, IMP, and AMP were significantly
reduced after 180 days of storage without clove oil, but AMP levels with clove oil significantly rose
during the same storage period. The total taste nucleotide content with and without clove oil was reduced
significantly. All free amino acids improved with and without clove oil during storage, but the total free
amino acid content, flavor amino acid content, and sweet amino acid content were significantly higher
with clove oil than without. GMP, IMP, Glu, Ala, Val, Lys, and Arg are major constituents of crab cream
and shrimp sauce. The EUC without clove oil rose from 171.91 g MSG/100 g to 304.50 g MSG/100 g.
However, after adding clove oil, it rose from 208.24 g MSG/100 g to 389.58 g MSG/100 g after storage.
The results suggest that clove oil has fat and protein anti-oxidation effects, and improves the storage
stability and flavor of crab cream and shrimp sauce.

Key words Clove oil; Crab cream and shrimp sauce; Fatty acid; Taste nucleotide; Free amino acid
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