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Decomosition of muscles of the Pearl Oyster (Pinctada fucata
martensii) by the Use of Protease

Toyoo TasHIRo, Mamiko UEkpa, Shinichi Takmoto*, Etsuko FunTa
Laboratory of Food Chemistry, Facully of Education,
Ehime University, Matsuyama-shi, Ehime 790
(Received October 9, 1987)

Proteolysis of muscles (raw and heated) of the pearl oyster (Pinctada fucata martensii) was
investigated by the use of proteases. The proteases used in this experiment were those ob-
tained from Aspergillus oryzae and Aspergillus niger. Total nitrogen, soluble protein nitrogen,
peptide nitrogen, and amino acid nitrogen were determined during the reacting process of the
muscles and the proteases. The proteolysis of the muscles proceeded remarkably by the appli-
cation of these proteases. The activity of the protease from Aspergillus oryzae was stronger
than that from Aspergillus niger.

Free amino acids in the muscles were determined befor and after the treatment with the
protease from Aspergillus oryzae. Every free amino acid increased considerably by the activity
of the protease. Glycine, alanine, aspartic acid, and glutamic acid, all of which have a strong
connection with good taste, were produced abundantly through proteolysis.

A sort of seasoning powder was made from the pearl oyster muscles by decomposing with
the protease. It possessed a specific flavor of this shellfish as well as strong deliciousness.
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(1) v &—+ NP-2 (EFE i 40,000PUlg ) : $0E (Aspergillus oryzae) X b 550
ToREEOH KT, EHIEE 40~50C , @ pH6~8 TH 5, (LIE NP-2 L33%),

(2) FwF7— YP-SS (E#3 i 100,000PU/g ) : o0 (Aspergillus niger) X b5
Lo EAOHET, EHEEE 50~60C , £# pH2~4 TH5H, (LI#E YP-SS L43),

INOLOBFRIFHCI 2D LCAROERAEO S MORE, MIGKC ZIELEEE (LA
TCA £9%) #mKEEQ, 1 RIU%icmz, MULLIELES L, 300 BERC RS
#E (10,000rpm , 15%4y) L, FEEORERX I/ rr A — L ECERL, ABRMEARE
FE, VT VRERE, 7T/ BEEREN I THE L,
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fEL, 73 EATcHiLe, &7 2 BoOSHE - EREHIEEG s m < 777 (0340)
HEH L, HIFA A& HEIE6110Y v h 7 A% Bb5ABSHEC L > TiT> 7%
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mEkd = 2 BB BES NP-2 % 5% 1o, ks + V) 7ok 10% ihnz, Fi-5hc
pH3.0 i FABI B ITEER YP-SS % 5% Nz, T ZFh% 25C w5 HERE Lic, 2T,
YP-SS O KB LT + UV v 2 THRILIc, ShbiHORGH — TR LK, BE
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falsy s LR\ 0B Rk 4 510,

BRESLUVER
1. —RESOEHE

HIPERO—BES O RAYE 1105 Lo,
— %z BE O R B O K514

Table 1 Composition of muscles of pearl oyster (%) 85% HithCTH DA, = OER
0 AR T Y, < S

Moisture Iggltlg; Cg;l;ie Carbohydrate Ash DR, B L CHIR

Licd O EMA LT 5%

81.0 13.0 1.2 1.5 2.9 DT, Koh 8l% TEPEL

BHrelc-Twvwb, EBE
13.0% ©, — o HBEOEABEEGE 10% gitkict-_C, #5HEI1E V. TDOE O EIL
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o EERILF ) Y A 20%) DL AL o b Ok EBIB L e, EEmix
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Table 2 Amounts of nitrogen of various forms produced from muscles (raw) of pearl oyster with the treat-

ment of protcascs

(g/supernatant 100ml)

Nitrogen Soluble protein, Peptide, Low molecule peptide,
forms peptide, amino acid amino acid amino acid
N N
Supernatant Supernatant Supernatant
after 0% TCA after 1% TCA after 5% TCA
Samples addition addition addition
NaCl 20% addition,
after reaction of 0.56 0.27 0.29
7 daysat 25C
NaCl 20%, NP-2 5%
addition, _
after reaction of 1.32 1.27
7 days at 25C
NaCl 20%, YP-SS 5%
addition,
after reaction of 1.06 1.02 1.02
7 daysat 25C

BT b Y v oAz icb Ok, O LEBEONBEHEARERE,

~7F VRRERE, 7

I MREEFEEIEREMOL O LT, T, LT PV Y ALzl b o
O FEECIIAEYEREERL T BREEROENZIEFFELVY, BREMO L O TR

HEHZLRAADOAE R IO ERORABO S M EA, EBRPOERIIEEAENT 3
JHEREEFE TH D, “hboZ inb, HILPHAETIHACHEILIE LA EfThhiw LT
Enb, Itk, BEOED I LARCHTLEAEDE T NP-2 055 YP-SS X h 4,58
Lo

3. MEHPHAODEANBEBRICLD IR
nEH = AABRCEO D HEZATERA IS bl - CTERTAT ¢/ REEZEY
E3IRELE,
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B3 NP-2 k5 L O YP-SS o wvFho
BEL 2 BMOBRIEMIC L » CRAERA
BOGRITE LA, NP-2 oF»
YP-SS e NEEE S R IIEEA T,

Table 3 Amounts of nitrogen of amino acid form
produced from muscles (heated and
smashed) of pearl oyster with the treatment

of proteases (mg/muscle 100g)

Nitrogen form Amino acid ) - ~ R
Samples N NP_‘Z TIHFRIFHIC L »TT7 2/ BBER
E NI L0065 38 L1e,
No addition of enzyme 2

Fio, BEHZPHRDOERARE, ~7F
FRE, 7 3 BRI oEFERFE LI,
n#Ek c LHROEAS BRI L 5 &M
WREOAREREX RS FLO 6L
f2o IBIT, MED R BHNOEALS R
R L D0 BEEE R 1 R LI,

INHDEBIOCENLSN5 L 5T,

NP-2 5% addition,
after reaction of 213
2daysat45C

YP-SS 5% addition,
after reaction of 35
2daysat55C
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Table 4 Amounts of nitrogen of various forms in muscles (heated and smashed) of pearl oyster

Nitrogen forms Soluble protein, Low molecule peptide,
Total peptide, amino acid
N amino acid N
N
Sample (g/muscle 100g) (g/supernatant 100ml) (g/supernatant 100ml)
Muscles
(heated,smashed) 2.55 1.10 0.68

Table 5 Amounts of nitrogen of various forms produced from muscles (heated and smashed) of pearl oyster
with the treatment of protease, in the case of NP-2 1% addition at 45C

Nitrogen forms Soluble protein, Low molecule peptide,
Total peptide, amino acid
N amino acid N
Reaction time
of enzyme (hrs.) (g/muscle 100g) (g/supernatant 100ml) (g/supernatant 100ml)
0 2.55 1.10 0.68
4 - 1.84 1.68
12 - 2.06 -
24 — 2.10 2.16
48 - 2.42 -

Table 6 Amounts of nitrogen of various forms produced from muscles (heated and smashed) of pearl oyster
with the treatment of protease, in the case of NP-2 5% addition at 45°C

Nitrogen forms Soluble protein, Low molecule peptide,
Total peptide, amino acid
N amino acid N
Reaction time N
of enzyme (hrs.) (g/muscle 100g) (g/supernatant 100ml) (g/supernatant 100ml)
0 2.55 1.10 0.68
4 — 2.36 2.18
24 — 2.44 2.36
48 - 2.44 2.44

3.00

0 12 24 36 48 60

Nitrogen amounts (g/supernatant 100ml)

Reaction time of enzyme (hrs.)

Fig. 1 Decomposition of muscles of pearl oyster with the
treatment of protease

—e— NP-2 1% addition, nitrogen of soluble protein, peptide, amino acid
--e-- NP-2 1% addition, nitrogen of amino acid
—x— NP-2 5% addition, nitrogen of soluble protein, peptide, amino acid
--%x-- NP-2 5% addition, nitrogen of amino acid
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nEhd - R BRI EEE NP-2 % pH6.0 , 45°C TR X R854, WmINEFEED 1% B X
O 5% DTN TH » T, BRFEIC CRBEEERRE R LOAEEERAOE SHIC Y B I i,
BERE 1% OFFH Tk, 24K C EBRF O EREREIL 2 HCBmL, T0ERE
3 21% THY, 1ZEAENBGTFRTFVREERRIVOT  VMEEFETH D, LK, &

2 THH B3R & TRERIEA T 7 b b BEREAE O 5 IETT 5,

RE 5% DEA T, 1% DBE&CHEXERRAED 5 L2t 2, HFFHE T LB
BONBHEZEEL2HEU ECHEinL, TOBRRET 24% ITEL, FEAENT I/ BRER
FEHEIND, BFERE LD CR I BRCHEAEAEODMITTESCEL, ToBIIEEA
EHT L,

4. EH R BEROEENMBEICLI ST I /BEOLARSE
MBED ZCHAB LT hICEAGTBERLER IR Bobo0lEE7 - / BEOEEY
TTIWWR LT,

Table 7 Contents of free amino acids in muscles of pear! oyster before and after
the application of protease

(mg/100g)
Samples No addition NP-2 5% addition,
of enzyme after reaction of

Amino acids 2daysat45C
Taurine 116 215
Aspartic acid 35 248
Threonine 17 546
Serine 15 311
Glutamic acid 83 500
Proline 15 177
Glycine 88 231
Alanine 42 279
Cystine — —

Valine 13 344
Methionine 5 143
Isoleucine 10 325
Leucine 13 538
Tyrosine 7 105
Pheny! alanine 13 281
Lysine 22 558
Ammonia 2 7
Histidine 4 90
Arginine 57 784
Total* 555 5675

* excluding ammonia
HoRHER, HHE7 IV BEOSbLTRBIREA VY VLS ET, 120mg%h
LEHEFENT D, T, 7V >y, 7952y, TRAAFTFUEE, 74083 VEE 7TA¥=vig
E DI
Bk NP-2 @ 5% ¥spn, 45C, 2 AMOEMC, BEREABEO S BLZEICHEAS, $
TOWEE7 I VEEENZ LWL, HieAavd oy, ZAx iV afvy, Vv,
TAE = v DOEEN 500mg% L i E L,
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IV, TIEv, TARASHEUEE sAx 3 vk EOBRKICAXL<BEETAT I /B
B2, BRIEHCI->TELIHEINL, »IHANSELR ARV B A 5 LT
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5. HIwHEAEREHC Lcfnks

TERL SR BN R E A LIEBREORET, WTFhi BERORTAER x> Tk
h, FIBWRPES 570, BEFE NP-2 i X2 Al PV o 2%z T\ 50 THENRD I
WHNC D > 7o SEORBTHIERREN 25C TH 72D T, BWFILO LT b Y
v AEMZTIIH, SHBAMROEREEY 45C i LW TRy MV v 2% UIs o L
WEeBbhs,

BEFMBERCBR 7 A V) vAESENL S LTk, BEEERIC X Al AEMAN
BEATHI T,

HRHARKYERIC Lo 2 h b oFsREHL, &« 0/ LLHEc sV T, BoBRKRE
ST 500 BHMFIALELTHA S,
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(1) HIRHA Lk LOME) CHE S JORMOHLEOLN B HBER TR I,
T OMEDOLEFR, WHHEABER, ~7F VEER, 7/ BEERYTEELL, Ihb
DOEFFIERIC L > CTHARARABO ST E LLET L, I RAH LTE, MEOENA
GREBEZROFVREICO LRI, BEEESBIIIEATH - 1,

(2) mED - BRI HEOE L SRR (1ff 40,000 B4z, g) & pH6.0, 45T T
FRXRISE, NINEFRE 1% CaEEEHE» 28I, TOEEAENT I /[
REEHR L S huis,

(3) MEHZCHAR LOBMEEAS BRI FR IR0 > CERMT < 2 BBELYE
BlLi, ZOBRIFRACI DT ToMEEY </ BEI I ELIHENL, B%icBB5+5 7)) >~
YV, TIEv, TASI¥ U sAs I VR ENSEICAER LI,

(@) mED - HACEAS MR PR SE, BFEEOEK Y FOB®ROMR AR
E LT,

ok, AWMFEOBMEIIEFOIEE B ARKEZSPE - MESTE 8 Afls (TR A L¥E)
WWRWTHE LI,

X [y

1) RHH 2 = oM TSN, KeRETHAREE (ES7H)
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