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(Ostrea plicatula) AL LM ( Haliotis discus hannai) BFFEXT4E, & H 43 AN Ho37 1 v it I 58 & 2 1 |
AR . FER SR, DRI 3 FhEZ R RY) By Z= 0 AR e A . S52R WR . 4 R DR ROR AR &
AE 1—4 A OyEE, iR 2—3 H Oy BT 5 7 2000 me/kg DA, 1 6—8 H 3 RIA Al | Aardt
B, FEALWELL K O F A0 14 1) S DR R i S A B TER R R & T, 4 FhIL2ETE 1—4 Ay
TR, FRARLRIE AR (G 1Y S T 400 we/g, T 7—10 A5 B AR R, 4 0L
FIOBE IR & B R B AR A, 76 2—4 A s, 9—10 H ek, nl oL, 4 Fhif i Dl 28 7e SRy IR
M IR B W AR T i T R R LA
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Seasonal Variation of Taste-active Component Contents

in Four Species of Marine Shellfish
SUN Sha', ZHONG Chan', ZHANG Qian’, CAI Qiu-feng"”>, WENG Ling'?, CAO Min-jie"”’

(1. College of Food and Biological Engineering, Jimei University, Xiamen 361021, China; 2. National and
Local Joint Engineering Research Center of Deep Processing Technology for Aquatic Products, Xiamen 361021, China)

Abstract; This study analyzed the seasonal variation in the content of free amino acids, nucleotide,
glycogen from the cooking liquor of four species of marine shellfish, including Ruditapes philippinarum , Si-
nonovacula , Ostrea plicatula, and Haliotis discus hanna. The results showed that the contents of taste-active
amino acids in the four species of marine shellfish were relatively high during the period from January to April,
especially in February and March, which was more than 2000 mg/kg. While, it was relatively low in Rudi-
tapes philippinarum , Haliotis discus hanna and Ostrea plicatula during the period from June to August, and
Sinonovacula in September. The content of taste-active nucleotide was high in all four species of shellfish from
January to April, especially Sinonovacula and Ruditapes philippinarum revealed values higher than 400 wg/g
while was relatively low between July and October. On the other hand, the content of glycogen showed the
similar tendency in four species of shellfish. They were all high from February to April and low in September
and October. In conclusion, the contents of taste-active components in the four species of marine shellfish
were higher in winter and early spring than those in summer and autumn.

Keywords: shellfish; taste-active amino acids; taste-active nucleotide; glycogen; seasonal variation
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0 31§

T [ 2 U1 0 A [, 2014 AR UK FR Bk 1300 7 v, o, iEoK U3 20 7= Bt K Je 0 4
PR T4% 1 DI SR, VRIEGEE, VRAZ FE UM T IR £ AR 3 B S v
AU, SRS EA RN Y, Wk R RN SRR, R IR . T
. AL S B YR — SR S B A R . AR . es Rk, EMAETIKR
SRR GBS O A B L HRE . BROWN 45 5 i ik 56 (omission test) K8, AEF (Clu) . H
S (Gly) . —BERRIRTE (AMP) §%00 8t g0 H5 G M KUK ; KONOSU 251 45t | B I5iAS B TG 5 Bk 4K
B R DU RS . AES5RIR DL (Perna viridis) r, WUEFER (IMP) XPFIMA ook, 102
R LR U 5 H R C T A SRS A IR T B AL R . AMP . B IEUXT 45 0% ( Sinonovacula
constricta) BEVALTE BAE . IR D2 S 0RM R HO 2R B AR R 25 5, T o AT 1 LA R Rl
FEBEMR I BN, Mhilhy, TBREULRG | RO W RO UK 0 S 2 5 56 LA ME T

HTK 7 S L FO R A B TS AL, DRI B 100 Skt ELA T 1595 . HWANG %87
GERB, LIRS (Takifugu rubripe) 19 VR A AEWES BIERR (Ala, Cly, Glu, Arg) FIRZH
B2 (AMP, IMP), EA1H&IAE 7 A EIRAE | AR5, PRI (0 20 68 2Ky 3 11 Mo, 3%
A ) g g e (0 0 2 B 1) B 25 2 A I 5 R e ) A T R PO B, B T D 3K
P AR LA B T AR, % U0 24 52 kA R 25 S L B O 5T A g S, EL 56 g
RAKSCHR AR AT B, AR VR A KA, S 5 A E 03T 40% o R, ASHTSE LA RS 4 FR s bt o
FERT 4 GRS RN S , SROIEE AR . TR . W 3 KK R R T A, DA
3 T A T AR B 5%

1 MRETE
L1 w5

BTG 2005 (Ruditapes philippinarum) . 459 (S. constricta) . FE4TWG (Ostrea plicatula) F14%4L
##1 (Haliotis discus hannat) W FJE I TTHERF N T, FEMREREM 2015 41 HE 12 H, & H
1—5 HRFE—IR

RARIE A PRHEN, AMP, IMP, ADP Fr#fEfh (Sigma, 3EHE), 48K ZH @ (Agilent Technolo-
gies, L), B AW (Aladdin, H[E), HE, LNF (Fisher Scientific, ), ¥h@ikai; &
i, R . BRR . =WOmR . mAIR . SRR, B aintn], 2R AR IR A E
1.2 FE5iR#E

Agilent 1260 ERRAH 5L (Agilent Technologies, Z£[H), fAjt:. ZORBAX Eclipse AAA (4.6 mm x
150 mm, 5 wm, Agilent Technologies, [ ); Shodex Asahipak GS-320HQ (75 mm X300 mm, 5 pm,
Shodex, H7A); JA-26S XP RIS HA VR &5 0L (Beckman, ZEE); /NG A m#EAHELHL (Ep-
pendorf, fE[); fHilkK#E#H (Memmert, FE[E); BEFRL (Tecan, Fit); MRS (MR, +
[€); pH it (Sartorius, f[H),
1.3 SEWHE
131 brufeh iz

1) BAFmbsEfZmZdl  WERFREC AMP . IMP | ADP FRyfEdh, 435I S ik B 100 mg - L™
MR, FRE— R BBV 50, 20, 10, 5 mg - L7 AR, £80.22 pm 7K RUEMEIT g
J5 BT RS IFRE R, T Agilent 1260 280 AR (1% ASGHFATINAE o AR R s o it Ve J32 Ay 1
Aeby, WET AU AR, dIERRERTZ, 1R AT

2) FEBERERR AL AR FREUR A RS o, B RN 1 g - LT AUARVEVE TR,
TRlE— A R RV S8 2 320, 160, 80, 40, 20, 10 mg - L™' (¥, L HRBEIRINE Jrik, S
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P A R R S Ny J , ARSI 630 nm ZRWE S BE{RL . LA 44 o 0 TR B R e b, RO BE (B 40
AR, mibniEih L, SEILrETTRE

3) MBS LS N B EIEBRIEAARMER (2.5 mmol - L") FH0.1 mol - L™ HCI
B2, 1.5, 1, 0.5 mmol - L' (RS FRUEIER, 248K HIEE (OPA) FRZAiAd: o it b i A
g0, DA SRR E Sk BN R A, WETI R AL bR, HIVEPRMERTZE, 1530 H 57
1.3.2 FEa Fkh 3

PR s | 4R RRALNG . SR RS 4 R DI FETEBE TS o VERRPRE 1 kg, FIA
1 LK, /K320 min, #F3EB0G7T, IFICRIRRR, FEMBEAAAE -30 CE& R 3l 7t e e 2 2
MR, BWETIR . Wi &, MR 2 oo
1.3.3 W& BRI E

A A S SR P R e i
1.3.4 i 2 M

SR LHEC S AR S R o e FERVRR)S , IRA IS HERRIREL 500 wL A 5T
2 mLELLE T, IMASEERB R ESE10% =& L (TCA) JR%IRE), VK 30 min J5 8843 r/min
B0 15 min, FIEWZE 0.22 um K RIEMBEL I8 BT B S FE AR IORE SO, AR S 28 AR OR
(OPA) FEZfiiA: 5 B s O AR (i o . s ac i, ik 4514: Zorbax Eclipse—-AAA, 4.6 mm x
150 mm, }if85 pm; Vst A: 40 mmol - L™' NaH,PO,, pH= 7.8; Wizh#H B: V () :V (&
i) 2V (UK) =45:45:10; Jid: 2 mL/min; #EJE: 40 °C; AWK : 338 nm,
1.3.5 A% HERIE

£7% YOSHIHIRO %5 9 /3% ", #EBHMEC 1 mL #5025 mL 2.0 h, BiA S mL 5kt 234
10% i) HCIO, , 4422 1/min B> 15 ming FIEWRAER ZE 50 mL B8, ULIEPIA 4.5 mL &%
5% (¥ HCIO,, B> 15 min (IZidFEEE 2 1K), AIF LIEW)EH 10 mol - L™' KOH J# pH {H & ik,
AR B0 Jabs L W 22 25 mL 25500, UCUEM A 8 mL hdE$E UK (i & 4% 5% HCI0, -
KOH) FREL, BIFLIEWR, HELiKERGEL0.22 wm JERS H . ik actd, @AiktE: Shodex
Asahipak GS-320 HQ (7.5 mm x 300 mm, kif2 6 pwm); #zhAH: V (205 mmol « L' NaH,PO,) :
V (205 mmol -L.”' H,PO,) =300:7; #i#: 0.6 mL/min; #:i&: 30 °C; &K : 260 nm,
1.3.6 Bl ab Py ik

BAEPRTATINE 3 K, F EXCEL 2010 #7405, S5 DS + frifE2E (X = SD) R,

2 #R
2.1 AMBFEFNEXERFEESIERNFTHEETL

RN L 3.4 (TR AR R AL, DSERERD PP RS E IR RO S i, 1—12 A [A) 4 Fip D12 B R E Ik
2 (Ala, Gly, Arg, Glu, Asp) B &EMELMIE 1 Fras, 4R R, 4 Bl DR 2R R R
TR . S A IR IR A A 14 AT HEE K, 6—8 H
Fi R AR iR IR A S AR 23 AR R, 48 A& ERE; g, 1—6 A
(SRR A R R A 7 B 4 7E 2000 mg/kg LA B, 8—10 A &bk, 19 H &t (854.78 =
63.57 mg/kg) o 4 Tt DL R IR & R A R BN AR IS i T RN Z, 145 R Hopl e
BT LR —50: CHIOU %5 ZERF e b ULPY v e 88 SR o A 1 e s ARt R B, A4 BRI L3R
o 88 e B e R T T s SRR R, 13 ST LR 7 5 R U R B A
B, ARG R )R

ANFEA G REATG | Sai s Je@In g h 3 A R RRE LR (HER. KEAR. WEAR)
s MR, 2 PR,
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~ 3000 ~3000
£ 2500 t 9500
&0 50
E 2000 £2000
= 1500 | = 1500
3 g
E 1000 | g 1000
£ so0f £ 500
Q O Il Il 1 Il L Il Il Il Il 1 Il 1 Q— O i 1 1 | 1 Il 1 Il Il Il 1 |

1 23456 789101112 1 234567 89101112

F 1 Month F A Month
a) BB (H. discus hannai) b) ¥4 (0. plicatula)
26000 | 230007
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~£ 5000 | =4 2500
& £
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3 3 L
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0 L L L L L L L L L L L ! 0 L Il L L 1 L Il L L 1 Il I}
1 23456 78 9101112 12345 6 78 9101112
F A5 Month F A5 Month
c) AU (R. philippinarum) d) 4i1% (S.constricta)

B1 4AMNAEHREEBSENETETEL
Fig.1 Seasonal variation of taste-active amino acid content in four species of shellfish

®1 FAEAMBHIGMELEHMT I MEIEEKRISEBRNSE
Tab.1 The content of three major taste-active amino acids in Ostrea plicatula and Haliotis discus hannai

mg/kg

Ay R4S (0. plicatula) B4k (H. discus hannai)
Month Gly Arg Ala Gly Arg Ala
1 284.13 £4.66 184.00 £6.22  1117.97 £35.36 54.81 £1.68 193.45 £8.12  1562.94 £49.83
2 195.92 £3.15 205.25 £6.13 1272.34 +68.58 103.58 £9.28 264.37 £7.63  2068.72 £8.06
3 291.56 £3.18 199.52 +1.83 1462.87 +£24.13 58.85 +3.75 216.29 £5.59  1726.20 +44.95
4 231.66 £9.32 172.94 £2.77  1396.55 £19.22 64.13 +0.79 211.39 £11.32  1574.07 £17.90
5 208.78 £2.04 161.50 +1.82 965.34 £15.84 69.15 £2.86 183.41 £13.48 1530.66 £41.97
6
7
8

115.73 £1.30 58.69 £4.06 831.29 +23.09 49.57 £0.00 220.61 £0.00  1495.27 +4.88

135.54 £1.32 54.40 +1.55 646.27 £0.79 51.27 +4.74 148.89 £8.89  1245.42 +1.76

171.68 +0.00 74.19 £4.95 779.94 £14.33 42.01 +6.81 144.38 £7.10  1205.63 +£8.49
9 155.02 £3.24 116.45 +3.06 696.65 +16.46 52.03 £0.49 141.31 £1.15  1210.33 £3.53
10 144.10 £0.72 95.80 £0.00 785.63 £1.75 45.97 £0.53 155.40 £1.87  1244.13 +4.47
11 173.37 £8.26 124.52 +1.50 977.48 £4.60 47.02 £0.60 179.98 £0.00  1411.60 £10.79
12 275.13 +3.69 116.43 +1.74  1001.41 +10.92 45.17 £0.71 184.54 £1.66  1484.63 £9.15

1, F2 M, fEER4FII, AR (Ala) ., HEM (Gly) . &AM (Arg) BFE
e, BSFENBMACRBY), HERMNARE T 02 H a0 R s Ra My, Exm e
RIIRBTGER I, Evk R AR R (UR sk, 52 i AT L i s ™ R (6] L 26 S R g g
R fr i 22 S K, PRI T B B AR, 4 Ry Ik, TN & bR, e %)
VU KUK Tk, 22 IR H R SR 6. 7 A 4N, LB THALZE, X1 &% IE THifL
i DL e R ) o R A SRR (TAV) 225108 2.29 F11.57, HRT 1, RBIH B
i DL D e o P 0 o LA TR B A TR, A B R R R R B N S B AR R TR . R
M. H&ER. (AL, BEWICK 451 feil i ffy i gy 2 LRI & B, MSE M. HEmSREE, NE
TR A i IR, 7 A A 2 S S PR W RS DR £ S R | MBI | R 02 S A
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Tab.2 The content of three major taste-active amino acids in R. philippinarum and S. constricta
mg/kg

Ay Ze {804 (R. philippinarum) 45 (S. constricta)
Month Gly Arg Ala Gly Arg Ala
1 789.12 +8.66 192.05+2.72  1710.74 +18.99 223.54 +1.40 501.64 £6.34  1594.26 +160. 36
2 1306.83 £18.90  359.32 +34.30 2706.02 +17.42 204.96 £5.43 615.87 £21.59 1654.56 +39.80
3 1321.49£16.66  324.27 +7.54  2766.86 +32.18 207.25 +£31.48  508.02 +£19.78 1587.12 +30.43
4 613.60 £27.30  201.96 £21.09 1264.43 +39.13 370.12 £0.90 489.05+2.12 1388.05 +£2.17
5 322.03 £0.87 210.29 £0.00  1492.99 +0.00 320.20 £21.03  299.38 +12.42 1654.28 +48.70
6
7
8

303.72 +£5.29 183.59 +9.33 1530.10 £11.90 464.41 £25.98  443.06 £28.48 1201.62 +72.83

298.91 £6.88 162.54 £3.61 1175.76 +£24.94 83.83 +2.60 561.76 £14.06 1015.04 +23.07

682.17 £14.92 162.79 £12.00 1169.18 £50.75 107.72 £0.00 409.53 £3.98 676.11 £1.02
9 607.26 £11.41  231.44 £6.34  1384.66 £91.85 150.19 £14.67  260.77 £16.93  443.82 +8.21
10 685.37 £26.90  219.49 £7.99 1677.55 +£38.52 70.67 +10.75  447.55+29.30 423.61 £49.78
11 629.98 +£3.31 224.57 £1.95 1797.54 +3.07 156.23 £38.15  434.39 £44.94 1105.37 +4.48
12 953.20 £2.24 266.27 £1.76 1712.56 +0.90 605.51 £9.17 329.43 +8.67  1229.23 £25.49

2.2 4 MBEEFNLERZTROFHHEEWL

4 PG DR WAL IR 2= 1 2 AL DL A 2 FoR, SRR, 4l A9 IR TR (AMP,
IMP) i fe 1—4 A5G, HAERFE450 ne/g UL, 10 HEEEERIK ((214.96 + 4.04) png/g); 78
G ARSI IR & A 1—5 A%, 7—8 A& BEIR, S @M, 4 Fhll2m
B & AR, S EEEAE S0 ~700 ne/g. M TAEHTRMOE BIE S mH K, ROZEARMRA R T it
REA RAF MUK B, A SCIRAGE , BFRRZ 8] A IR 55 i 28 2 R 2 M A7 (e B i B R A T
e, AR AR IR DLtk

0 —IMP; W —AMP; B —ADP,

~. 8007 800
T?Q T?D !
$ 600 % 600
o 5
= 400 =
=] =]
= =
g 5
z 200 z
RS RS
1 2 4 5 7 8 10 11 1 2 4 5 7 8 10 11
H 4y Month H 1y Month
a) 4i¥% (S. constricta) b) Z¢ 404 (R. philippinarum)

250 500 |
=200 400 |
Ey i _
= 150 = 300 |
E 100 ‘_§ 200 |
s s '
Z 50 Z 100 |
] ] I

0 0
H 3 Month F 1y Month
¢) A8 (H. discus hannat) d) fEHWE (0. plicatula)

B2 4FMNEEKRZEFRSENEZTTTH
Fig.2 Seasonal variation of nucleotide content in four species of shellfish
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FEN 2 38 AT, AMP S 012600 5 PR MAGTRR, AUEE AN 3G /0 IMP, HATAE 26103 5 fify
LR R Z AT, W ERIASES, (WfE4, 7, 8, 10, 12 AKIEI & IMP, By a5
FEFEWRAISCIA A PR KN E] IMP (7776 DL BR8-S ATP (RRfREIR A 5, —MIAh, fEf2Em
I FLEHUAR AL R SV ATP—ADP—AMP—IMP—HxR—Hx BRI B, iR r=TCEHEsh )
PR B> AMP RS, BRI E ATP—ADP—AMP—AdR—HxR—Hx 3RF2FEAE " . ARAT' 1A
iy, AU R AEAE 2 FhlEARIR AR, (T AMP [ 2Bl AR T R 2B 00 16 PR EAIK, T LA BRI
AMP [y 2, ZHENG 21 F1 HWANG 2517 43 BIBF9E T K VL J1 8% ( Coilia ectenes) . ] JiK (Takifugu
rubripes) (IRAFIR SR, KL IMP (98 RIEE T AMP, %45 RIS UFIGE T 1028 ATP BRI, Rak
U EaAh, A DR A 3R E] IMP, RTRESEH T AMP & BEAYTE 1 MFRA K 5T 5%,
2.3 ATEBEEFNRBERSENSTHESTL

BEIEAE A DU B REIRAI T, ANECECREE Ak v (8] 7=y nT A G A k9 2 A0 I P i 2 A T
T, WML CoA | ZHEMR . BATRRSE & ARG . 8 H BTRAZ IR % Ko F o By muda, i H 5012
FURPORFARE . B2k WG . BRI R B, 4 Fhapr D28 1—12 AR S a5 Rk 3 i
N, HE3 AT, 4 FhDIRABEIR SR A e R AR, U HOR G | 4R . RE LG AR R b
AR, REBTHERSEE2—6 A THREKT, 4 JER06EME ((9349.2 =
350.5)mg/kg) , 7—10 A B FREESE, 10—12 BRSSP IG T SRl & i iy 27 AR
b5 2R R . BT R AR LGSR, 1—6 A BEIR & S 7E 5000 mg/kg DL I, 2 Hik
FEME ((10 139.3 = 187. 1)mg/kg) , 7T—11 AR & EZE TR MW RIR & EE 2 Akm
((4177.3 £ 161.2)mg/kg) , 9 Hffk ((873.9 = 16.3)mg/kg) . A #E"  LINEHAN 25 1
T, AHuioiR & 3 ARFEE, 10 5. oS S8, BB BT
PEAEAL, T BB RO LR MR A, 4 B DU IE & B i AL B R R, HES T aeS5YMa
X, (HEEKRE, 1—4 ARG EFE.

12 127
- < 0f
50 50
~ =
e Los
= = 6f
S %
g S 4y
5 5
S8 Q 27
0 0
1 2 3 4 5 6 7 8 9 1011 12 1 2 3 4 5 6 7 8 9 10 11 12
H 3 Month 3 Month
a) 220G (R. philippinarum) b) 4il% (S. constricta)
5000 2500 ¢
Tap 4000 Tap 2000 f
= =
&0 50
£ 3000 E 1500
% 2000 % 1000
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QU QU
0 0
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
H A3y Month H 15y Month
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E3 4NEABREREENETETL
Fig.3 Seasonal variation of glycogen content in four species of shellfish
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3 g

ATFTER TN, N[ 012 S SR R SR 5 B2 S, SRR R J (s oh S B IR S , TT2
I R TR R IBE 7 A0 T S B it ORI 52 ) 5 e 2 5 T 2 SO [ U1 28 ELAT A
OSBRI, F 4 FRIEPE DL 0 R UM . ORI AR . IO A RIS GE R AT, SR R AR
I AL AL, B —E U, A HR 2R 10 SR IR A i SRS TR B 2,

SO, KRR DU K BT RN T, MUK R N, A M
SOBURB B IO, DU A RE A ™) SRk B IR B R A Z A W IR T, 3 IR
(RS AR BRI B % B A B B B AN 2 i 9120 2 B9 R BB F IO T R B PR T 6—7 A,
9—10 J ErH 7 f IR IR I, O FIIFIAA A AR=08 . HERS, HRSER) 11 . FF IR H0RS 001 5 5 %
FHEAEI, 6. 7 ARy, 8 AAENE00, 35 M AT A | Je o 0 SR A e A
TR H M —B, — e % AR SSAE SRR, MU B9 AL 22 4 & 254k, LINEHAN %5 o %
B, FRUGAEREOR R R RS, B SR AE R KA IL A ] R SRk ZHENG 257 3 HoBkoe
T PEBRRTIE JI5% (C. ectenes) MARYE R P RIS, RI=I0EWiES EIEMR & it (0.4115 mg/g) HG7™=
PEET (0.7838 mg/g) HA S BRARG, IMP & & M (0. 8279 + 0.0094) mg/g TR (0.4613 +0.0151) mg/g,
TE ST MU A A S e, B S SR AR LR et F T/ T 40 M 6 11 R I 4 . BAYNE 217
(IRIFTE RN, AR L BB 1 WO 25 TR AP, A1 A 5 T 40 B o 9 35 25 A 1 T 4540
T H I = R 0 A BB R T, U0 2430 3 I A A 73— 3o PSR 2L B 9 A 1 i B R R
o P, VUKRORHTR . REE . WEES EIEMR I A e IR A B R . ERBERT, TR
TR, BB B RMEAT, FrRR I e, S R A, & B i B 2 B T —
YA TRARIR T PRI, DT 2K 1 2 0k A R i 2 Al 5 B R ) 2 A

4 HFig

XTI THLIX 4 Bhifg A2 e DI 2R BB ERY IR (RIREEMR . BHIR. W) Mo, el
SNV EARREY: ELHEFY, BRI RILEER, ERMERS:; ZRET, ZKRY
R, HENNZBAR 5 DU SEA A A G

[ &% X Wk ]
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