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Abstract

Soft-shell crab, a newly molted mud crab has an entirely edible body. After harvesting, the crabs are
packed and chilled or frozen. The frozen crabs can be exported or sold domestically. At present, there is no
freshness index available for soft-shell crab. The objective of this study was to identify a suitable freshness
indicator by monitoring the changes in soft-shell crabs packed in polyethylene bags which were kept in ice (ice:
crab = 3:1) in a styrofoam box. Chemical indicators were K-value, total volatile basic nitrogen (TVB-N), pH,
histamine, formaldehyde and moisture contents. A physical indicator was the percentage of drip loss. Appearance,
color, odor, texture, taste and overall acceptability score were also evaluated. The results showed that the most
appropriate freshness indicators were TVB-N and K-value. These indicators, together with the overall acceptability
score, were correlated at r° = 0.9520. The correlation between TVB-N and K-value was 0.9005; between TVB-N
and the overall acceptability score was 0.9343; and between K-value and the overall acceptability score was
0.7659. It was concluded that the most appropriate freshness indicator was TVB-N and the acceptable value was
<13.53 mg/100 g.
Key words: Fresh soft-shell crab, freshness indicator, total volatile basic nitrogen

unAnga

Jinaninziafinenpsalusl Sanwoznszaesii anunsaLTnaléisa e fuieaudastinliuemg
fiuvie uidwieuduuiiesenisdmming u@nmﬂﬁﬂuu’i“immﬂuﬂimﬁLL&’Q?‘Nmmmmmﬂh@"ﬂwngﬁuLLﬂJ’Llﬁﬁ\i
1 ilesnndilifinanudaiiivnzandmsunmeinmuanten)in sdsiaeilsaglszasditednmaaiiva
mmmﬁmmmmmgﬁm Imﬁﬂmummj?q'ﬂul,mmmmgﬁmﬁmafﬂuqqiwﬁL@ﬁau Auinenlunsasalals i
mia{imﬁq ﬁ"mﬁzﬁ'qmﬁ%lfﬁq&iﬂg e 3 fe 1 FIETANEaeT TEun Aa (Kvalue) Banusnaitss e @ iaun
(total volatile basic nitrogen TVB-N) Asidlunsa wa (pH) U3unaudaniiy (histamine) Bunaunasian bas
(formaldehyde) ﬂ?mmmmﬁm m\imumﬂmwimmemmmﬂmuuﬂ (% drip loss) wag muﬂiymfmmm@ oA
@ﬂ‘i:fm‘”ﬂi’m{] @ n@u Lu’ﬂ@NN'& TATF LL@“’V’W“’LL‘I&HWJ’W‘H@UT@E?QN N@ﬂ’]i‘ﬁﬂ‘]ﬂ”’]WUQ’]ﬁ‘ﬁuVILMN’]‘”'&N'&’]M?UQW’W’W
@mmguﬂmm 30108 TVB-N way K-value LN‘ﬂu’] SIErVlalaY! TVB-N, K-value LL@J’]vLL‘LAUﬂ’]’lﬁJﬁ’ﬂUIﬂﬂﬁ‘QNﬂﬂdﬂjuN@ﬂ
rALATETAI NS WG 3 Al AeaduuERY TeeflAn = 0.9520 WeuenAiassiRaduLgTE N
TVB-N way K-value, TVB-N ﬁUﬂtLL‘LA‘LAﬂQWN‘ﬁ@UT@H?QN haE K-value ﬁumuuumm%uimmw 15?1"1 I’2 = 0.9005,
0.9343 uaz 0.7659 MuA L AvagIfdFafiinpuaniisnzauesfuanie Uiunns TVB-N yiuantisn TVB-N
Haeanan 13.53 un 100/.0.
Fndndny: Jiiuan dainanuan tnousefiszme v

AN
il AeyNaenasuludy Hanwoiznszaesiin annsaLdinaldviesn wdsnsfiuineanudinun ey is
P L@ = = H Y o X o o A = P SRR = 43X
miuudifiudiniaasuudaeisluguane s ledudangodoamnuuduile J8nulasunlasienaaasvizanana
a
il

PN a A a X P ° o = o o o P < o ]
ﬂ@uﬂ’]']LL@zﬂ@uLL@NINLuELﬂ@mu Gluﬂ@q@mimmﬂq?ﬂqﬂuﬂﬂﬂuﬂLﬁN’]z@N@qV?UQﬂﬂqqﬂJmﬂ I/LﬂLLﬂﬁq K g9n1UuAaN

"nneRTINARTATL IR AELlTEIN IMNANENARINHRIANART NTIMI10900
1Depar’(ment of Fishery Products, Faculty of Fisheries, Kasetsart University, Bangkok 10900



Uanganmunzanlunsisinadulaiaunsd A1 K lifin 21% (Uchiyama, 1978) uavdaiisanisndends 1dun
Bunnusnaisemeld uaziBunalnsucateiiy (Trimethyl amine, TMA) Farnundnlangaans B nsneiszme 1§
i 30 1n/100 n. TMA Liifiu 25 Wn.100 n.  widmiuNsiANanTeduddhifinaruiviainvanzan
mistiRaisagdizasfitemssitanuasiivnzaneinan

atnsaluazignisg
AR AL ﬂﬁumﬂﬂw YA (Scy//a sp.) AMNUNINANTH Aaninszuey Lﬂuﬂﬁ%ﬁmﬁﬁ'qmﬂmm‘mm nIzARINANS LY
Lﬂumwumm dnunsuttinAsiusraziaan 2 dalus ussqlunsasalalsiufianzgalfeniainu uazaguias
mmwmuuwummqLmi@\mumﬂwmﬂgummimmmm@mmmﬂium AMzUszIINNANENAUNERANERT 1
nalszanm 4 Falis mu’]mmguuﬂm@ 1A 8-10 fa/NN
383
1. ATUNIANNGLAT

ﬁwgﬁmmmumﬁmﬂ%qﬂum@u (Waring blender) mﬂﬁuﬁwgﬁuumﬁiﬁquqwm@ﬁﬂmﬁmﬁﬁu ONAY
150 N3 fnmLﬁuﬁ*ﬂwﬂuﬂ@iﬂmimia‘iﬂx\luﬁua‘a‘@ﬁqLL%‘]’@ (dhude 450 nfuAlfinn 150 ni) ApssiannLA
Lﬂ?ﬂlﬂu‘ﬁﬂLLﬁdnﬂﬁ/u@uﬂd’]ﬁjﬁuﬂngﬂNLgil V’JMﬂWWﬁaLm"lxﬁiﬁLLﬁ ANAINNAR (K-value) ANABa89 Uchiyama (1978)
Fnnuanisymeldiansn (total volatile base : TVB) mMaAa1ad Conway and Byme (1936) 1Funnaaaniiuny
35984 Hardy and Smith (1976) Usununefiaflas (FA) muAtaes Yamagata and Low (1995) Aansidlunsm-mng
)pH (LL@:LI?mmmw%u ANNA8 AOAC (1995) 131104 ARA1NAT284 FAO (1981)

2. AIUNINNINNIENTN
shyAuussqlugananainindefiduuasinlimeiiilaenisldiudonswugmanainfifussey

a1 10 W mﬂﬁuﬁwmLﬁui”ﬂi:rﬂun@ifﬂm”lm‘iiimﬁuﬁa Huda (ﬁ”mmmuﬁﬂlﬁq 3 filanfual 1 Alaniw) Taenlasu

{iﬁLL%LL@fJLﬂi’]:ﬁﬂ?i@ﬂalLaﬂﬁ’mﬁﬂ“ﬂmﬂmﬁu (% drip loss) v;ﬂf;”muﬂfiwgﬁmxlﬁﬂwﬁﬂ

3. AN sLlszamduda

Lm'%"wgﬁmﬁwﬁmﬁumﬁmezﬁ@mmwmqmﬂmw ﬂmﬁu@mmwmmizmmﬁuﬁmmgﬁmmluﬁm
anwouzang @ N mmLﬂuﬂi:mwmlﬁ'aﬁmimm educa Lmeﬂi:Lﬁu@mmwmqﬂixmmﬁuﬁm*’ﬂmgﬁu
anlududneuzileng @ naw ileduda samd FEnawiausatiaiugn 11'1L@Wﬁ:zﬁ'quﬁﬂmﬁ@gmﬁ@ﬁw
agililoavend  whuilUdcluger Winefinraunugnmgiild (Sure chef combi-steamer MCR, USA) fignuugi
100°C wiu 10 wifl maganfitunisindudiuau 10 ﬂuLﬂuﬁﬂixLﬁu@mﬁﬂwmxﬁhmmmgﬁu Hn1ameaauuLy
Quantitative descriptive analysis (QDA)

NIATIEHADNINNIGARUATNIENIW  HN198BNLLLNITNARBNLLL  CRD  49un133iAsNsiRanInm g
UszamAnda eenuuUNIMAesUy RCBD tuad lFllAinszianuuansinemneadn Tnediasiannaulssy
(ANOVA) uaz Lﬂ_l?ﬂumﬂumm@mmmsmm@mimm'ﬁ Duncan's Multiple Range Test tamiailiildinauanuasy
fufimnzaniign

NA LL@Z%’Q’]iﬂjNaﬂ']‘i‘Vl ARAY
F’]‘mﬂﬁ‘W‘VI’NLﬂﬁLLazﬂmﬂ’]W‘ﬂ’Nﬂﬁﬂﬂ’]W

HANNINARBINLIAIAT K Qq'%ummzmLqmmﬂﬁuﬁmuﬁu (nwf 1) uazer K ATldluusiazTudanu
unnsnsai e iTadAnyneada (P< 0. 05)1@&éuﬁuﬁumﬂﬁmmvﬁiéf 16.00 % LﬁIN@\‘iﬁ\‘i 85.13 % Mdud 7 1iean
AN K Lﬂum‘vﬂmmﬂmmmﬂ?‘mmmaﬂi”ﬂ'ﬂumLﬂmmﬂmmmw%‘ﬂm ATP (adenosine tnphosphate degradation)
Fahuilann K ummmu WAANIN Lé\l’ﬂiq,f-‘_l Lqmmimmﬂmmuw ummmﬂmmm ATP mnmumsj mummnu
FunnuansTissme [Eaun (TVB-N) Fewuidnan TVB-N zgwummq,ﬂynmma‘mummumu (MW 2) A1 TVB-N 7159
IaluwsiazduliamnuuanstsaselidadnAyunieana (P< 0.05)Imﬂﬁmﬁuiumm7i 7.36 DaAN5N 100/n50 AunILisia
13.53 finan3u 100/n5u Wit 7 asiiulddnnern K uaz A1 TVB-N anansafiflugaiilunsuenimmuanyeqyis
i fﬁ'w@msmmmmﬁiﬁﬁummmﬁmﬁum@m?‘wmawm Chiou tay Huang (2004) fi891U91AY K Wag AN TVB-N



annsolfiflusaiilunisuaniisaauanuesinzia (Scylla serrata)

dviBunadaniiu (i 3) uay sunouefianlad (FA) (M 4) LA AR alE s
azduaziiannuuanstsaenelidadAtyunieana (P< 0.05) u T i i uduevAlsianun s e lunng
vanfsanuanvenfiald Chiou uax Huang (2004) EAnmniiunmunseesitulunzia nudihFunndaiaus
fAANFL100/M3 uaznsRaaamiiuctadenanatsznadnunfedos  wudpmfunsa-ane Tnemwndias
mmLﬂunm-m\iﬁ'mmmmmg’swdw 6.5-6 (Amold waz Brown, 1978) %ﬂumrﬁmmgﬁuLﬁ@immmmilﬁu
S vl poufunsa-dafinty - faiuAiaauifunes-sadldmmnsandenisfndaniy - dau
Punnmefiasladiu e3unglddn nieaaiasazes TMAO (Trimethylamine oxide) lUi{li DMA (Dimethylamine) wag
Wafdanlad Inaeulodlnsunsarfiuaanlaodamumiiag (Trimethylamineoxide demethylase) daulvaiiaaniaulbsl
lusadndines delufbinumanuindeulsdoinig

16

- /

C) 12 /—/
§ 10 /
E 8 —
z 6
3

2

o

1 2 3 4 5 6 7

Storage time (day)

Figure 1 Changes in K-value of soft-shell crab during storage in ice
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Figure 2 Changes in TVB-N of soft-shell crab during storage in ice
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Figure 3 Changes in histamine content of soft-shell crab during storage in ice
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Figure 4 Changes in formaldehyde content of soft-shell crabs during storage in ice
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Figure 5 Changes in pH of soft-shell crab during storage in ice
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Figure 6 Changes in moisture content of soft-shell crabs during storage in ice
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Figure 7 Changes in salt content of soft-shell crabs during storage in ice
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Figure 8 Changes in percentage of drip loss of soft-shell crabs during storage in ice
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Table 1 Criteria for grading of fresh soft-shell crab

Part Quality Score
Shell and - Color of shell is according to species and environment, bright and glossy (male, 5
body greenish grey or greyish green; female, brownish green or brownish orange or
greenish brown); shell is soft, smooth and strongly attached to body; body is firm
and elastic.
- Color of shell is according to species and environment, slightly dull, smooth; shell is 4
soft, smooth; attached to body; body is firm and elastic.
- Color of shell is paler, shell is dull and not smooth; texture of body is firm to slightly 3
soft; shell is slightly separated from body.
- Color of shell is pale, shell is wrinkle and slightly rough, shell); texture of body is 2
very soft; shell is separated from body.
- Color of shell is very pale, shell is rough (paper like shell); texture of body is very 1
soft; shell is separated from body

Odor - Natural odor of soft-shell crab, no off-flavor. 5
- Natural odor of soft-shell crab with a trace of fish odor 4
- Moderate fishy odor. 3
- Fishy odor can be clearly detected. 2
- Off-odor e.g., strong fishy odor, ammonia. 1

Table 2 Criteria for grading of steam- cooked soft-shell crab meat



Part Quality Score

Meat, - White color, glossy, juicy, lump is strongly intact, firm and elastic, fine fibrous. 5
lump - White color, juicy, lump is intact, firm and elastic, fine fibrous. 4
- White color, lump starts to fall apart, texture is firm to slightly soft, moderately elastic with 3
less fibrous.
- Yellowish to pinkish, lump is not intact, soft, non-fibrous and starchy. 2

N

- Yellowish to pinkish, very soft, non-fibrous and starchy.

Odor - Natural odor of steamed crab, no off-odor.
- Natural odor of steamed crab, slightly fishy odor.
- Moderately fishy.
- Strong fishy odor.
- Off-odor, e.g. Very fishy or ammoniacal odor.
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