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Post-Harvest of Soft-shell Crab: Characterization of Proteases
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Abstract

Soft-shell crab is a newly molted crab which has an entirely edible body. After harvesting, the crabs are
packed and chilled or frozen. Soft-shell crabs have a high market potential; however, the industry has
encountered post-harvest storage problems regarding appearance, taste and firmness. Proteases were reported
to play an important role in texture degradation. It was found that the optimum temperature of soft-shell crab
proteases was 65°C at pH 6. EDTA was the most effective inhibitor with % inhibition of 41.72 %. The % inhibition of
soybean trypsin inhibitor, Pepstatin A and E64 were 29.04, 18.26 and 9.03 %, respectively. Substrate specificity
for metallo-protease was the highest, followed by trysin, trypsin-like, cathepsin B, cathepsin L, chymotrypsin and
cathepsin D. It could be concluded that metallo-protease played the most important role which the optimum
temperature of 65°C at pH 6. Therefore, to retard the texture degradation in soft-shell crab, the optimum
conditions for enzyme activity should be avoided by using low temperature, adjusting pH or adding appropriate
enzyme inhibitors.
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1. N194fM crude enzyme

ﬁwQﬁumﬂué’qmrﬁ'mﬂumu (Waring model 32BL80, USA) gaawmaan g lidune  Ineld
Tulnsiauman wazussanelfaninzgaonia Lﬁuﬁ'@mmﬁ -20 e9ATALTed wnrjw"ﬁwm‘ﬁ ﬁqmﬂﬁu 1 nfu
naNuWas(10 mM sodium citrate/0.1 M NaCl) pH 7 150179 4 NaRamg mmmmmmu (Polytron homogenizer
model PT45-80, Switzerland) Wammm 4 mmwmmm Wunan 2w mﬂuummm%mmmqmuuﬂuﬂﬂmq
(Hettich zentrifugen model Universal 32 R, Germany) '1/1 10,000 xg Qmmu 4 paA g 1Wunan 30 WA AL
wnzdaulaldidu crude enzyme dusunnsiimszdieuloslilsfes seld (Pavasovic et al., 2004)
2. ﬁﬂwmmmﬁﬁlmmmwifamiﬁﬁmwumL'au%sﬁﬂiﬁLfam’l,u'qafiu

\A8914 crude enzyme ‘Lﬁﬁmmuﬁuﬁuﬁmmmuﬁw 10 mM sodium citrate/ 0.1 M NaCl pH 7 Immﬂ?ﬂlﬂu
gunnilunistinvaisssiy (25-75 asrmadad) Wuwar 30 winwazthlifwssiianssuaeseulsdllsiea
el casein-TCA-Lowry assay (An et al., 1994) FeAnAanssnvaeulnllsReafildasuanaiu yilp/NaRARS
3. Anwn pH ?{Lumzmmrfifaﬂfww"wmmmmuvlfﬁﬂﬂiﬁLfamiugﬁu

\A8a79 crude enzyme ’lﬁﬁmmﬁm"ﬁuﬁmmmu #2810 mM sodium citrate/ 0.1 M NaCl laald 1A
azang lutdwiesailnsine 7 pH #i1e | fududuanm nanape 7 pH 3 - 8 14 Macllvain’s buffer 20U pH 8.5-10 I
0.1 M glycine — NaOH buffer uaziiltiipsziianssuaeeuls igoumndl 65 asrnigaidea dwiaariude 2
4. Anmmsudaeulmilsiiealud

1a844 crude enzyme MR AMNdNdUMNNZaNS98 10 mM sodium citrate/0.1 M NaCl 7l oH 6 uazIANENS
ﬁu&wﬁmmm 1#uA 1 mM Pepstatin A, 2 mM EDTA, 0.01 mM soybean trypsin inhibitor, PMSF 4as 10 UM E 64
(Sigma, USA) waginlsfidnriu LLZS\JJ’]%Q%QDL'?J/?{’QMMQQ 65 9ATadea 1Thinan 30 uni anntiurinliRassiRanssy
aeqieulmdlisfiea wumAaaiude 2

5. mqm"ﬂL‘wq:mmwmLfau”lfﬁu“llﬂiﬁL@@‘Luﬂﬁuﬁi@ﬁummw

HaN crude enzyme AAeans Witlaudndumanzandas 0.1% Brij 35 1Bums 0.1 JadaRs U 1 Wae10
mM m@qﬁummm%mm@glu DMSO snms 0.1 8adans Inadusinsnaiinsiie 1#un Boc-Asp(oBzl)-Pro-Arg-
AMC, Boc-GIn-Ala-Arg-AMC, Suc-Ala-Ala-Pro-Phe-AMC, Z-Arg-Arg-AMC, Z-Phe-Arg-AMC, Phe-Ala-Ala 8. Arg-
Pro-Leu-Ala-Leu-Trp-Arg-AMC. (Sigma, USA) udaldn 0.2 M Tris-HCI 7 pH Winiu 6 U3u1ms 0.8 Nanamg L
Ui 65 avAaaiiea 1wean 10 win mﬂﬁwﬁuqumﬂﬁﬁ?m (methanol: n-butanol: distilled deionized
water = 35:30:35 (viviv)) Uiwnms 1.5 fadams il Wannafeusiefigouund 95 esasaiaa e 5 it Faen

nsEaaudslng 14 spectrofluorophotometer 1 excitation 380 W1 TUAT LA emission 460 unTulumAs T9pn specific
activity Nl#azuanaiiluy glia/Aaadniu (Barrett and Kirschke. 1981; Ishida et al., 1995)
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N@ﬂﬂﬂﬂm%gﬁB‘i‘ﬂﬁ@ﬂi‘ill"ﬂ’a\‘iL’ﬂuiﬁuﬁﬂi@‘ﬂ@luﬂmﬁm fipH 7 W‘]_I’J'ﬂu“ﬁflx‘iLL?ﬂLﬁ@@MMQﬁQQ%u%QLLﬁi 25 - 65
BeATATEA ﬁfv«mﬁmmLfauvlﬁnﬁfaxt,ﬁu'%umquqmﬁqﬁ LL@tWU')"]‘ﬁI’ﬂqE‘IAMQﬁ 65 e9ATIATEA L‘flufqmmﬁﬁ'mmmu
sanisneuseseulsd Ingwulmiinianssugegn Ae 49.88 ¢iln/laaans LL&iLﬁ@@qmmﬁLﬁN%mﬂu 70 UAz 75 84A0
waTea AMNANITNANAIMAS 40.46 UAT 21.25 Yils/Nadans ANNAIAL fauanslunindi 1 nafieulaiiians
LmnﬁmﬁuiﬂLu;i@:ﬁmqmmﬁ&ummm@%mﬂiﬁdﬁ ‘ﬁqmmﬁ 25 — 65 pNATALTYA @mmﬁmmﬂﬁﬁ?mﬁﬁﬁu
dotfindnsnsTuiuszineulaliTudumm ﬁﬂﬁﬁmm@mamqﬁuduﬁu withgauunRgenniiull Ae Faus 70
avnadug  faziuasenaiiudnenaduanmassumiveneulalldden  Wnd,  2547)  uazanmeeu
nsAnmelnTsfiealudnstn wodn eulmTisfealy gastic fluid 999 Cancer pagurus ﬁﬁ@mmgﬂmm‘ﬁ'
HIUNYH 55 — 60 DIAIALTE 7 (Saborowski et al., 2004)
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2. pH ﬁt‘mm:mur;iamiﬁwmmmmuiﬁﬁﬂﬂiﬁL@@Tuuﬁu

NA184 pH ﬁi@ﬁfaﬂﬁmmLﬂuisﬁﬂﬂiﬁl,@zﬂugﬁm wuduiie pH @q‘%u;mwi 3-6 azifinfanssuasianle
uazit pH 6 agliiAnnanssnaaseulaigega Peft 62.72 giln/Aaaans wiiile pH fisdwdlu 6.5 - 10 Aansmuzes
ulmiazanasaunaasinanssnaaaeulodines 16.08 gﬁm/ﬁ@ﬁamﬁ pH 10 Fauanslunni 1 ennsdi pH 1
dnefianmlsimnzansensieueeulniiy erasiianmauiain pH ludasdinans Suasenisuanleseuses
prototropic group MRgiBnuse (active site) revieulmd udanlheulmifanisulasulasguanaiinlleglugd
Timnzasiensufudanm asdanalfieulmERanssuanad vseeraiinain pH tdlidnasenisuanleaenses
fuanm sivevaslaunnimes wdwinldinnsdusesduammsueulnislaaunlacl) Wl | 2547) wazanseanu
AN9ANEN pH fumnsansefanssueaeulmlsdiealudmiin nudn weulmllsdieaann gastric fluid 189 Cancer
pagurus {A1 pH Anzausaniav1a1wligag 5 — 7 (Saborowski et al., 2004)
3. ma‘fj”uézﬁ]‘ﬁm@ﬁi@ﬁ@mimmmu"lmﬂﬂiﬁLfam‘luﬂﬁu

N@‘ﬂ'ﬂ\izﬁ’]iﬂ‘]_lﬂwummﬂ 1mLLﬂ Pepstatin A El‘]_lf;lxi aspartlc protease, EDTA f;l‘]_l‘f;lxi metallo protease,

soybean trypsm inhibitor, PMSF F;I‘]_IF;N serine protease WAy E 64 ¢1€l4 cysteine protease wumaﬂ@ﬂﬁmmmuvlfﬁu
Tsiiealug)fin wudh EDTA mmmﬂummmsmmL'au”LSﬁﬁ"Lngwzgm AD 41.72 % 9038w Aun soybean trypsin
inhibitor, Pepstatin A uaz E64 vgnsnandunanssamaneulalld 31.22, 29.04, 18.26 uax 9.03% Aadndy N3
feulnshiealuyiugndudinsinenulng EDTA gefigaris vinldasuldinenlzsiusiiealuinfiiiansmugege
An ﬂ@jmm metallo-protease Lﬁ@qmﬂ EDTA Lflumﬁ]lmmmﬁuﬁﬂ@@@um@ﬂ@m WAaE metallo-protease lu
Lfﬂu”lsnﬂﬁﬁiﬂﬂfﬂummiwzmm\;iSLuTNL@Q@mmL@ﬂfnﬁﬁ@f_j’tuﬁwmzm\ﬂﬂLw\Imm@{ LL@%Lﬁ'ﬂi@@@u“ﬂmI@Mﬁ‘ﬁQﬂﬁ/ﬂ
Ime metal-chelating agent@:‘v‘iﬂ,ﬁvaiﬂfﬁM”Lﬁimu’mﬁqvl,fa@@uﬁuuﬂ%lﬁ LL@:ﬁ'aﬂﬁmmL@uisnﬂ%gﬂﬁuﬁqvl,ﬂﬁqa
(danell, 2547)
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Fig 1 Effect of temperature 1(A) and pH 1(B) on protease activity of soft-shell crab.

4. mm@iﬂwammwmL@u"lmm?ﬂiﬁL@Mugﬁmmﬁummw

mmm\iLfau”lfnﬁﬂiﬁl,@@ﬁi@ﬁuaLmamﬁmﬁmj 18U Boc-Asp(0Bzl)-Pro-Arg-AMC Fafluduaimmaes trypsin-
like protease, Boc-GIn-Ala-Arg-AMC LIuduaimsnaas  trypsin, Suc-Ala-Ala-Pro-Phe-AMC  uduainsnues
chymotrypsin, Z-Arg-Arg-AMC i duamsnaas cathepsin B, Z-Phe-Arg-AMC Wuduamsnaas cathepsin L, Phe-
Ala-Ala uduaingnaed cathepsin D uwaz Arg-Pro-Leu-Ala-Leu-Trp-Arg-AMC wWuduammang metallo-protease
NUINFLARINTBY metallo-protease ﬁmmﬁqu”mwmqmﬁ'm Aallen specific activity 72.88 gilm/daaniu

i‘mmmvl,mm AUALAINUDS trypsin, trypsm like protease, cathepsin B, cathepsin L, chymotrypsin Wag cathepsin D
mummu ‘]Nllﬂ’] specific activity '1/1 49.5, 21.65, 12.13, 5.80, 2.11 ay 1.32 Elu[ﬂ/&l@ﬂﬂi‘ll [mllﬂ’]ﬂll NANITNANBN
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el Ae nesaanglildmanzaudaninisfanssuveseulsd i nnsldannuidu netly pH site niaifia
ansfudaionlsiflivanzan %wuﬂumﬂﬁ'mﬁﬂﬂmwmamﬁmL%q@mm‘wm“qmsﬁuLﬁ'mgﬁm‘lﬁﬁﬁﬁu ey
LmeﬂumimL@?Nfﬂqmmummmﬂgmgﬁum'fﬂvl,ﬂ

1aN&198194

Usnil guilies. 2547, ulminneanns. Rurinkad 4. T99NNNATNAINIDINNINLNAE, NTINNA.

An, H., T.A. Seymour, JW. Wu, and M.T. Morrissey. 1994. Assay systems and characterization of Pacific whiting ( Merluccius
productus) protease. J. Food Sci. 59: 277-281.

Barrett. A.J., H. Kirschke. 1981. Cathepsin B, cathepsin H and cathepsin L. Methods Enzymol. 80(41): 535-561.

Ishida. M., N. Sugiyama, M. Sato. And F. Nagayama. 1995. Two kinds of neutral serine proteinases in salted muscle of anchovy,
Engraulis japonica. Biosci. Biotech. Biochem. 59: 1107-1112.

Pavasovic M., N.A. Richardson. A.J. Anderson, D. Mann. And P.B. Mather. 2004. Effect of pH , temperature and diet on digestive
enzyme profiles in the mud crab. Aquaculture 242 (1-4): 645-645.

Saborowski. R., G. Sahling., M.A. Navarette del Toro., |. Walter. and F.L. Garcia-Carreno. 2004. Stability and effects of organic
solvents on endopeptidases from the gastric fluid of the marine crab Cancer pagurus. J. Molecular Catalysis : Enzymatic
30: 109-118.



