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B¢, AR JHG I s o e v 12 R 0 J ) A A e AT 4T
18 o ABIFFEIE ]S 2k, LL1—12 Ay J)
BEAE T TSGR, 0 B HLE R ) 5 Dol i i Rk A
KW AR A ML g N T 3R B T 85 B XUk 2 T
St o

IR R ERSENE i

1.1 K54

T SR A VT g 78 5% B 5 ) 8%, 2016 4F 1—
12 AWK T B s s, 1—3 A T8 [k K
(30.2 +1.4)cm {AKJTHR (145 £2) g | lUH AR
4—10 F JJ 5 [ A4 (26. 3 £0.8) em K 57 &
(107 £2) g] B A KL 11—12 J JJ 65 [ fR K
(28.77 +0.9) em, {RJF i (120 +3) g | Bt A 4316,
B JE VK z i 2 S0 % . M A SR JE , XA
A TIE VR L R Ik IO S S R, A T
T B B4, - 80 CIAETF .
1.2 RF5NE

K ZEE Unico 24 H] UV-2200 240 0] L4
JERE T 55 [ Waters 23 /] E2695 /55 %30 AH €4 3%
X ; HAS Hitachi 28 F] L-8800 Z F:12 A 2 730 B
FEE R4y /] ZEENIT 700 Ji -0 6 i 4 |k
MR W ZD-2 [ 3l H A i E AR5 -
TR (GMP) 5'-JLHR (IMP) IKE{IEN (Hx) |
S"-BRTFER (AMP) \5'-JR1FPER (UMP) \5'-Hif iR
(CMP) AL (HxR) prdE &R B T Sigma 23
Al JCHLE FHEAT 43 AT sk, 8 FH R AR o 4 o o
AR E ) I3 5 3000 2 Oy B 7 i AR, R
ST AR TR AN R SR 5 5 K Al K
1.3 XWHE
1.3.1  FEEhTiAb e

WA AR I8 2.5 g, 4 CHEMT
fi#% 75 30 min, BE/KZE, 251 15 min J5F7 .
1.3.2 FE=emir) i e

THSER I E 2 B o 25 1 7 s, PR
2 g ZEATRES A 40 mL B2l K Fi+E 1 min, 75
5000 g Z40F F B0 10 min, SR BT . B
VLVENAB ALK 40 mL, TE P3RBT, 6 2 g3
ISR & 7E — e, 4K E 45 2 100 mL, 1%
B 50 mL [ 250, (R R 8 pH 24 1.0,
A 0.25 g 3P mk, B , 78X A o FE P
AMERES] . WHIG, FH 35 mL (#GE 2lK 17
ko BRI AN, IV ERER A pH Jy 1.0, 1E 525

nm 5 ANE T HEAT H L LN &, 2 T T
k1 70% TN il
1.3.3 5"

Z% HEU %" (520 )y i B 2 g 2247 il
AL, A 20 mL 5% (1) & 5 R ( perchoric acid,
PCA) , 530 2 min , A 7#E 75 AL BE 5 min, 75577
5, B0 (14 000 g, 10 min) , i 8, B I, U0
JEYIIN 20 mL 5% PCA,FE&E FRGIR 1 Ik, 4% 2
WA _EIEWE TR A, W pH Ol 6.8, FiE 4l
IKELRZE 50 mL,

HPLC & % (a3l H: &y ODS-3/C18 (5 pm,
4.6 x250 mm) ,F:i 35 °C, AL 10 WL, BEMG
WA R WEhAH A S CH,O, Wi AH B 2 12,5
mmol/L ) KH,PO, %1 12. 5 mmol/L ¥ K,HPO,,
T KOH #8747 pH £ 5.8, #HlFHE K 1.0 mL/
min, JEAE AT IR IAH 3% A8 min;
LA 6% A2 min; RS LE 30% A,
13 min; f 5 MEAR LS 0% A,3 min, BB 241
DU #5  4A 248 nm,

13,4 i B8 S IR 1 I

P AR 2 (1) 2 S g vh T A= (o 3 1A, {755 R
(A28 SN VL TC Tk TE 5 R4 T, 28R AT AR AR i
RHACE IR o7 1, (W BB 8 B R Tt
Wi BE 1 T AR B, S BB COCHET 21 1y J7
B B2 g ZEAEGEI A, A 15 mL 0. 1 mol/L
ERFRSIHK 2 min S AL 3 30 min, 2.0 (14 000
2,10 min) , B _E 3 s BOUTIENA 10 mL 0. 1 mol/L
MERIR , A IR ERAE 1R 2 RIS LI TR
ARG, HBAiKEZ E 25 mL, B 10 mL &
B VI, IMARAFR Y 10% TCA #& 1 h J5
PEAT S0 (5 000 g,10 min) , H_F 353 pH 2.0,
FH0.22 wm K ARIEREHEA T 08 , R 2 502 A
BN TG TIN5
1.3.5  JKEHETOHLE T 1

Zity AOAC 969. 23" il bR IE K B i
HIZY) BT E AT B USSR T I WSO 15 A6F
K85 HE A7 W0 45 o FH Wl 0 W 0 O o B 3k T o
PO, 1 {02 A 1
1.3.6  JEBRSRE(E(TAV)
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HAREWRY AR R E S H A S B
Fefil # TAV /NT 1, RT3 g% R4 Jo X0 A i
ERFZ AN W 47 TAV KT 1, RUIX A ) L
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X SRS AR K, B8R Ry, 150 BB ) B R B i
Ko EEYH, AR —LRY B TAV KT 1,
(372715 WSE Y ST X7/ )08

1.3.7 ¥4 E(EUC)

Rk 24 & (equivalent umami concentrations,
EUC) AU 1Y 2 S A i 32 {1, B0 24 6 DR S L R 5
R BRI W] A T ) i A (0 458 [ 7 22 /0 3 8 ) IR
KEIOBELR(E . S MRS AR

EUC =Sab, +1218 (Sa;b;) (Sab,) (1)
AP EUC WG i (g MSG/100 g) 50, NA
BRIV SE s 0 R FRIGUE 5 0, O B2 8 R AL
1218 Sy thaIVE I &4, EUC #5035l LU &2
BRI AR, BT L, 33— T3 vk A [N )5 7
B AR SR P I A5 2 T2 I T
1.3.8 St

$id iy Excel (SPSS 20. 0 JEAT 437, 45 H L)
SIE + AR E 22 (n =3) o TR 70 i
Alpha Soft 14.0 #4704,

2 #iREhE
2.1 SETRAASEIRY RARA i 5 7 7

FH % 1 AT LT A s o 27 AR G R B R
HRT 0.9, GO R4

F1  SEELRE AR AR 2 712
Tab.1 Standard curve equation of

umami-related taste compounds

LR I i 807 7

Taste substances Standard curve equation R?
HH3Z78 Betaine y=0.1544x — 0.0037  0.9896
K* y=0.3247x - 0.0131 0.9982
L Na* y = 0.2359x + 0.0034  0.9965
Initzgfiin Ca** y = 0.0316x + 0.0332  0.9995
Mg>* y = 0.5326x + 0.0009 0.9981
PO,*~  y =0.0924x + 0.0012  0.9990
ATP y = 10414x - 18315 0.9992
ADP y = 11193x -20198 0.9981
AR GMP y = 10173x - 13250 0.9977
Nucleotide MP y = 15562x — 68712 0.9986
Hx y = 33819x - 98831 0.9981
AMP y = 18767x -23991 0.9985

2.2 AFEAGISAPHHEES ETUNE

RISk £ AT 3 Ff . — il i R S M
N5 T R A JEL R 2 Ao DL R o e L E
I U | RIS DR I A M S A A, =K
FEEl ) 2 B A AR BB % R R 0 T A A ek
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SR EFRIEA Y, I AT R B T 70 65 )
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Fig.1 Comparison of betaine contents in

different months of Coilia nasua meat
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BRI AN — R HE IR &, IR AL 7
B ETh . JOHLES T R A D R 35 A
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Fig.2 Comparison of inorganic ions contents in

different months of Coilia nasua meat
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RIEE w45, JIBEAE 3 H i, Na™ F1 C1° &
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B etk o 0 5 I 2 TC AL B VR 1 25 5
Xof 1 PR 3 i A R A T i — D AR

2.4 FAEAMRNGHANKBSSEBRTANE
FE 3 N 3 ] LA Y, 0% R 43t

RETR G A 3 Ak 8] T fe s, 3—10 J {3 1iF

HEERT 2T EBS W N 3—4 A7)

FERR T MR MAE 4—10 F 53 7185 i g 0% A
VLICHEAT AR BRI o ) % A= BRI R BB 5 R
BRI AR A D), g Al g2 A i
TR L ANIE R, THAE = 220 RE 4 5t g 1D o [
P B DAGERE A A G 30, FERR T K I R f5 T
AR EE B R A BRI, 22 2k R ] T 7 2 b
T HE B, 35 B0 P 2 i R A a8 26 199 4 /)
R BT B R [, Hoh o S R PN A 2
BEEREAE, > BIM 5. 20 mg/100 g 1 18. 60 mg/
100 g FF4%] 1.98 mg/100 g Fl 10. 38 mg/100 g,
LR A E IR H R 1 3 PR AIG, TR AR
MR 2—3 HAka N iy, 10 453 J5 R 401 125 2 2k
B2 & w A Tl g, R [E TE L e 7 (18 2-3) , W]
DI Ao P o S M AR 1Y) 2 R R % i T LR ), DA
T X0F 0 8555 306 WA il Jo0 32 s T (L 9 25 2 R PR 1Y
B/ N EE, BT A B A SR ) TAV
RN T 1, 0T i 2 BE PR A B % 52 i A 1
= A2 R R B s AR v DL HA SR i
(AN 5" -A% T BR A A AR ELAE T, R I e 25 28 B T
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10 —=— Asp*
—— Glu*
—h— Gly*

8

6

4

HERFE

Amino acid mass fraction/(mg/100g)

| P

01 2 3 4 5 6 7 8 9 1011 12
A4 Month

* RN 2 R LR

# indicates savory amino acids
3 AERMBIBHK2ELE
SEREENTH (mg/100 g)

Fig.3 Comparison of umami amino acids contents

in different months of Coilia nasua meat( mg/100 g)
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Tab.2 Comparison of inorganic ions TAVs in different months of Coilia nasua meat
D Y R It R ). B 1 B BN 3 E/V- R R - SR e
Inorganic fon 0 ©  January  February  March  April May June July  August September October November December
K+ 130 1.67 1.83 2.09 1.67 1.55 1.47 1.43 1.39 1.35 1.33 1.46 1.53
Na*t 180 0.54 0.48 0.45 0.32 0.31 0.29 0.27 0.26 0.25 0.24 0.38 0.44
Ca2* 150 1.01 0.98 0.88 0.67 0.64 0.61 0.59 0.57 0.56 0.56 0.64 0.73
Mg2+ — - - - - - — — — — — - -
- - - - - - - - - - - - - -
PO~ 130 2.39 2.32 2.27 1.70 1.60 1.57 1.55 1.50 1.48 1.46 1.62 2.00
T =7 SRR T B AR I SAS S vk
Notes: “ —” indicates that the threshold of the substance has not been ascertained or not tasted
*3 AEARMINISAMNKEESERRESENTL
Tab.3 Comparison of free amino acids mass fraction in different months of Coilia nasua meat  mg/100 g
wompy R A ~A =5 i il N
Amino acid lhre;hr;l d January February March April May June
Asp* 100 N.D. 1.92 £0.32"  1.22+0.17° N.D. N. D. N.D.
Thr 260 2.22+0.91"  2.38+0.11"  2.64+0.77" 1.32+0.10° 1.30+0.29*  1.20 +0.08"
Ser 150 2.66£0.33"  2.3820.76"  2.80+0.88"  1.64+0.29° 1.45+0.27°  1.40+0.03"
Glu* 30 6.54+1.12*  7.00x1.71"  8.60£0.99° -6.52+0.33" 6.41 £+0.28"°  6.25 +0.44"
Gly* 130 8.30 £1.29° 8.58%2.21°  8.82%1.12° -7.03+0.75° 6.97+0.22°  6.75=0.19°
Ala 60 8.54+2.78% 8.98+1.89% 9.86+2.11% 3.58+1.21° 3.31+0.86" 3.20+1.76"
Val 40 2.32£1.27*  6.2423.18" 5.16+2.27° 1.66+0.88* 1.64+0.12° 1.63 +0.12°
Ile 90 2.02£0.27°  5.1822.29"  5.20+3.54" 1.98+0.54° 1.95+0.41°  1.90 0.26"
Leu 380 4.04+1.78"  8.16+3.99%  5.16+2.72° 2.48£0.19° 2.32£0.25° 2.92+0.71°
Phe 90 N.D. N.D. 1.70 £0.21%  1.54£0.27> 1.48 +0.13"> 1.42+0.27"
Lys 50 6.20 £1.34"  7.5222.47° 8.86+2.98' 4.02£0.75° 3.96+0.68°  4.02 +0.75"
His 20 13.44 +3.14% 16.00 £5.11" 18.70+1.85" 10.38 =2.12"  9.17 £1.28°  8.46 +0.85"
Arg 50 8.84+0.29° 8.15+0.18*  7.92+0.21° 8.04+0.31° 8.02+0.11°  8.48 +0.99°
wmpe MR 1 A % 11 A =
Amino acid threshold July August September October November December
Asp* 100 N. D. N. D. N. D. N. D. N.D. N. D.
Thr 260 1.17 £0.03*  1.13£0.31* 1.10£0.26° 1.07 +0.09*  1.34+0.48* 1.68 +0.27
Ser 150 1.37 £0.71*  1.32£0.29° 1.28+0.19° 1.25+0.38*° 1.50+0.88* 1.97 £0.71%
Glu* 30 6.21 £0.19°  6.19+0.31°  6.15+0.12°  6.11 £0.12*°  6.31 £0.55° -6.45 £0.71°
Gly* 130 6.69 £0.09°  6.51 £0.21°  6.45+0.17°  6.42+0.06° 7.82+0.28" -8.03+1.88"
Ala 60 3.16 £0.88  3.08 £+0.99°  3.01+0.12° 2.99+0.12° 4.56+2.31> 6.72+1.31°
Val 40 1.60 £0.28 1.56 £0.31*  1.54£0.11*  1.53£0.09° 1.68+0.31° 1.79%0.51*
Ile 90 1.84 £0.12°  1.77+£0.09*  1.710.19*°  1.56+0.33*  1.88+0.46* 1.95+0.37°
Leu 380 2.73 £0.07°  2.56 +0.56°  2.48 +0.21°  2.45+0.11°  2.92+0.09* 3.47+1.11%
Phe 90 1.36 £0.23"  1.31+0.19" 1.28£0.04> 1.01+0.17> 0.93 +0.24> 0.75 +0.38"
Lys 50 3.74£0.17°  3.62+0.21°  3.58+0.37° 3.50%0.09° 5.22+0.99" 5.87 +1.23"
His 20 7.98+0.71°  6.71+1.23>  6.36+0.65" 5.50+0.17° 8.67 +0.23°! 10.15 +0.88'
Arg 50 8.71£0.29°  9.80+0.99" 10.21 +1.34" 10.30+1.98" 9.85+0.71"> 9.17 +1.34"

TE I = BiE2s s AT DR AR 7 REE 2257 B35 (P <0.05) s SERE IR + %35 “N. D. "fURARM

Notes; Mean + standard deviation; the difference between each line of the different letters is significant (P <0.05) ; the umami amino acid is

indicated by #* ; “N.D.” means not detected

http: //www. shhydxxb. com



4 1

BCWIZA , 45 - AN 73 D 5 i iy i A A LA

631

2.5 FEABNSHFANZERETLAE

H11& 4 AT LLUE H,5'-IMP 78 3 H 8 8 5 s
B, WM, 24 HZ G FEE“SZ, 5
TCHLES T LA B i 2 A FE R 1 A8 ALk 34 A TR] . 3
REE TSR R E R E , KR I
TR, AT, fa2Ae = o ) Kz 5 s i 25
B, BAZAT IR & i S il e S Rk P B B R
TR, A 1) 5 A= B Ml 22 W, 0 857 00 3 2ok AR v AN
BXORWHEAE A B Re i, I AR T R, LA
i O 0 3 Ao R B R A W KT B R
ko 10 AAn LG 5'-IMP & 6 [] T HUA L [R] 1
WILF R, 15’ -AMP F15'-GMP 1) & 811K,
FERE AN AR AL AN B R

H1ZE 4 AT LA I, A IMP /) TAV KT 1, 3
A IMP J2 ] 8% 5 200 2 R A TR 3 H 13 i
IMP 7 JJ §55F o (14 5T 3 43 4003k 31 55 K (E 90. 21
mg/100 g, TAV {3k 3. 6, % JJ 5% 1) B g soiik
Ko YAMAGUCHI 2521\ g, fef bk S JE IR 5 5
R TR YIMFIASON; , BEAE foff £ f1 ff W 5 25 1 n , 7 3
H Ay IMP 1 32 2 52 0 b 22 56 R 4 2 R #10 3k 3] I
P, R A% AT R 5 2 SE TR 1 DI [R]85
A 24 i (EUC) X J] 5 et R g4 T 94
2.6 EAMNESHIKELE(EUC)

M5 AT LLE 1,3 H 4y J1 85 BEUC 355
H2.12 g MSG/100 g, 10 H {43 J1#5% (1) EUC [45) 5
M 1.09 ¢ MSG/100 g, H A H {53 J18% EUC #
KF 1, R T B 2 230X, B
0 i Aok o v 25 0 R ) I R AR AR — B
Ut ,3 F A T8 B A S A SR o 1 AR

BHRE S

Nucleotide mass fraction/(mg/100 g)
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Fig.4 Comparison of umami nucleotides contents

in different months of Coilia nasua meat( mg/100g)
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Tab.4 Comparison of TAVs of nucleotides in different months of Coilia nasua meat

5 A %ﬁﬁ{ﬁ 1A 2H 3A 41 51 61 7A 8 A 9 A 10 A 11 A 12 1
5'-Nucleotide thres‘hol d January  February =~ March April May June July August  September October November December
5'-ATP - - - - - - - - - - - - -
5'-GMP * 12.50 0.15 0.14 0.13 0.08 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.10
5'-IMP * 254.00 3.26 3.44 3.61 1.93 1.80 1.68 1.64 1.59 1.53 1.49 2.41 2.90
5'-ADP - - - - - - - - - - - - -

Hx - - - - - - - - - - - - -
5'-AMP * 50. 00 0.16 0.17 0.18 0.12 0.12 0.11 0.11 0.11 0.11 0.11 0.12 0.12
TE: =7 FTR LT B 4 A PRI AN S0k
Notes: “ —” indicates that the threshold of the substance has not been ascertained or not tasted
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U ATHREEAR, 3 H UG 728 A HLHEE [R] A i 34 At
Y. 1—3 Ay 18 A B AT i, B R
& HLEERY) I R BT 4—10 A 1) 5 & R
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S BOL S DR ) 55 2 72 W AR A S IR 5 10—12
HATI6 T 00— UGB FE I T — Ul i g o
F BRI 8 b, AR e R A A
AR P BB B S AR A R A G PR R o X
FKEERY AT TAV 5 ECU ¥4, & ¥ EUC 4%
PR ] 3 LA R AH 5G4 70 1Y % i A8 A R , i
R T 85 HL T R S B 5 5, B SRR S -IMP
Xt EERR TTRRACR , [R5 40 B 28 B IR A G AL B 1
JeHEEER BRI RN, AE 3 H EUC {8 2 R K, 3
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Change law of Coilia nasua umami taste in different months

RUAN Mingjie', TAO Ningping'~’
(1 . College of Food Sciences&Technology, Shanghai Ocean University, Shanghai 201306, China; 2 . Shanghai Aquatic
Product Storage Engineering Technology Research Center, Shanghai 201306, China )

Abstract; In order to test the differences in umami compounds during the Coilia nasua migration process,the
cooked meat was analyzed by spectrophotometry, flame atomic absorption spectroscopy and high performance
liquid chromatography. The changes of composition of Coilia nasua umami compounds from January to
December were compared, and the taste activity value (TAV) and equivalent umami concentration ( EUC) of
each umami compound were calculated in order to study the relation between concentrations of umami
substances and umami intensity. Results showed that: the change rule of the contents of most umami
compounds was relatively uniform, and the trend of increasing from January to March and then decreasing
dramatically, decreasing gently from April or May, and increasing again from October was observed throughout
the year except that the concentrations of most inorganic ions decreased from January to March due to removal
of salts; the change of MSG equivalent of Coilia nasua meat was similar to that of composition of umami
compounds , peaked in March ( Coilia nasua is most delicious in March. ). Integral analysis of its physical and
chemical indicators and its growth rule indicated the gonad of the Coilia nasua started developing to mature
from March, consuming of a lot of nutrient, which results in umami compounds decrease dramatically; the
Coilia nasua ate no food during the migration and consumed a lot of energy,caused umami compounds to be
further consumed; after the Coilia nasua reached the reproductive field in October, they begin to eat, and
prepare for the next migration, which prompted the umami compounds in the Coilia nasua to start to pick up.
Key words: Coilia nasua; migration process; betaine; free amino acid; nucleotide; taste activity value;

inorganic ion
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