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Effect of Fermentation and Drying on Changes of Lipid and Protein in Dry Fermented

Catfish (Pla-duk-ra) Produced from Farmed Catfish and Wild Catfish
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Abstract

The chemical compositions of wild and farmed catfish in skin and muscle portions were analyzed. Pla-duk-ra
had higher lipid, protein and ash contents than raw catfish. However, the farmed catfish had higher lipid content than
wild catfish. Both catfish showed marked increases in free fatty acids, with decreases in triglyceride and phospholipid
content after drying and fermentation (P<0.05). This suggested that hydrolysis was induced by lipases and phospholi-
pases. Decreases in polyunsaturated fatty acids, especially eicosapentaenoic acid (EPA) and lipases and phospholipases.
Decreases in polyunsaturated fatty acids, especially eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), were
observed. Drying and fermentation caused the changes of chemical composition, lipolysis and lipid oxidation of catfish
muscle and skin portions. Both catfish muscle had myofibrillar proteins as the major protein (50.44-55.04%) followed by
sarcoplasmic protein (29.23-29.90%), alkali soluble protein (13.64-16.17%) and stroma protein (2.07-3.49%). Sodium
dodecylsulfate-polyacrylamide gel electrophoresis (SDS-PAGE) analysis revealed that myosin heavy chain (MHC) and

actin were the major proteins in both species. After drying and fermentation of pla-duk-ra , MHC and actin were de-

creased. These data indicated that the myofibrila proteins of both catfish were hydrolyzed during processing.

Keywords : Dry Fermented Catfish (Pla-duk-ra), Drying, Fermentation, Chemical Composition, Lipid , Protein
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C18:1n-9 18.31° 20.50° | 32.70° 32.03° 21.79° 2451 | 36.99" | 36.78°
C18:1n-7 5.29° 4.44° 1.51° 1.57° 4.65° 4.09" 226" 2.08°
C18:2 n-6 8.49° 708" | 14.29° 14.00* 8.34° 872 | 1657 |1621°
C20:0 ND 0.44° 0.23 0.19% 0.30° 0.47° 0.11° 0.15°
C20:2 n-6 ND 0.63" 1.09° 1.20° 0.96" 1.77° 0.93° 0.91°
C20:4 n-6 2.86" 1.58° 0.86" 0.93 1.24° 1.03 0.21° 0.22°
€20:5 n-3(EPA) 12.18 4.54° 0.73 0.96" 6.54° 3.26° 127° | 0.94°
(€22:6 n:3(DHA) 757 3.00° 427 5.43° 3.90° 1.26 1.04° | 046°
Unidentified peak 7.90° 14.00" | 4.42° 4.34° 1197 | 10.83* | 442" | 3.88
Total Saturated 35.29° 38327 | 38.92° 3.51° 37.34° 40.28" | 34.87" | 37.00°
Total Monounsaturated 25.73° 30.87" | 35.45° 35.65" 29.74° 32.88" | 40.71* | 40.40°
Total Polyunsaturated |~ 31.08° 1682° | 2122% | 2251 2097° | 16.03° | 2001" |18.73"

@

'SrysiuanaanuluuaaferfuuaadnNuIanafuegailsdAuMIaDa (P<0.05)

ND = a5 luny (Non Detectable)

v Aa 9 dy = A dgl 1 =)
lyiudasglundmiodaaniisunuiu diulasns-
v
o aa A v A
o lsanareanedaniaiinianas auNIinITanad
yoansaluiiuwiialiouaargaldun EPA naz DHA
(P<0.05) #49199INAIANITHOIAAIIAIVD
= 4 aa [ 4
lasndelsduazvoanednia ouiinan191n as
o Ia . a
mauveueulyiama (Lipase) wazwoalddama
Y
(Phospholipase) #8ANHEINUINMTILT TS

o

wiindagniiinadensinaeengiatuyesluiuly

Yagni[11]

3. manasuuasveslsau
Ts@unazanssznevlulasounlilsllsau

(Non — Protein Nitrogen: NPN) veatlanaaorila

uaaaluaised 4 Tsaululelwusa daueen

[ =S Y 49’ dg‘
Uszneunanvoslsanlundiniiodarqnideanas
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q' 1 a k) g a d’l
13190 4 ﬂﬁLLﬂﬂE‘T’JuIﬂiGmﬂﬁWllLH@ﬂﬂWﬂﬂ’dﬂiﬂﬂl]ﬂ?ﬁ]ﬂﬁiiil“]ﬂmm%ﬂﬂWﬁ]ﬂmEN

msuenaIuli)sau Yagns3suna (%) 1qum”§m (%)
astlsznovlulaswuithilsllsau 493 4.12
TsAuans Tawaniin 8.20°(29.23) 8.23*(29.90) °
Tsanlulelvusa 15.44" (55.04) 13.88° (50.44)°
Tsaufiazaeludie 3.83(13.64) ° 445 (16.17)°
Tusaualaun 0.58°(2.07) 0.96" (3.49) *

"onmsnuanannuluunifsrduuaaadinnuuananiuediiiedAYN19Ena (P<0.05)

! A3 s S 2
2 Adeoazvoslsaunidussnilsznouvesndmiiotagngauazilagniings

Uagnsssuana ¥alsznovegiovas 50.44 — 55.04
9
UagnsssumnailsaululelluTageninagnides
' 9 v
(P<0.05) Tagnalindilovesdasinnllsaulule
a ' 9 a o =
TruTa Tugradesay 40-60 voeldsAunavua ¥
9
Ysmaldsaululevusa Wuaziinalagnsade
4
Snvaziledudavedn1nis Tsausislanaiin
. . < A da a v o
(Sarcoplasmic Protein) (Julsauntidsuuouavudos
& A [ 1 Y = "
Fatifeglugie Josaz 29.23 - 29.90 Tsaumnsla-
a I A A %
warindlullsdunazareldluasTanar sy il
a a 1 [ dy a L4
Tsauxiianie q aail lulelnadu euleiuay
9
ueayiy Yargmasallsaualauiganiilaign
a = a dyd A A A @
s55ua sauytaidullsaunmasnmsana
TsaululelruFavazldsAumsslanarin Tusdu
v 2 a =
alaun Uszneuale aeaatautazdaaau saiu
¢ 4 A 4 o & vy v X
pensznevveailagonediu Taenaludindunile
Yarlsznevdreneaanandszanuiesay 0.2-2.2
B a Y dy 421 (K] a
FulSuaneaansulundmiolariuegiusiiaves
v
Tasaadeonnsuetlar nazsadiavesdaini ms
nl5unaneaanaugeinivendinnumiiolves
Y dy Y 3 A dy a (a =
Aaie aaiy mMsndargniaealyliunallsau
9
alamgenina1gnsssuana dedewaliilargnides
v
sianlanuitiedgani aignsssumna daign

=

fimsvszaevlulasnunliledlydsau 4.93 uag 4.13
Y
nansululasnudensudlosns mwazey Uaniiia
Tuilszmalnedl NPN Sovaz 7-14 uaziaignined
NPN Fowaz 10 [8] a1 NPN sinazldlumsisziiiv
v
qunndaiin luduquaimmadszamduda
A a Aa I
Tagmwzludrunaunazsawia a15ni NPN 11y
panlsznon 1dun nsaeziludasy milng iy
eiuoenled alrendu a1sdsznounonluiie
Wedtolu Handlelng [12] Gamsisznovdieg
Y F v
madlawnsamnaduld esninmsnTaavlaves
a Al & Y ] zsy A =
pauns o sldlumssrmslasundaimaniives
A I A g s
91415 1e9v1neentlszneuvesldsauiluegn
v v 9
Usgnoufaifgniinaneoanuuzilodudduas
auammalszandudavesdadun dedu msi
9
Tsauveaaigniisaearialaanany Jna
9
asznulagasederieduiauassaAveIHAA A AN
A a 9 A = =
asnannnlaigndt wednmguuullshuves
9 v
ndnilevellaignisdessiia Tnagld SDS - PAGE
U
1 = tﬂ'd?)l o 9 1
w1 Tlsauninhuidnluanatesazogly
druvealisausslanarain dmsullsanlule
Trlusa wuls@unan og 2 wila Ao TuTodu (Myosin)
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H k4

b}

unaf 1 lsauans lawanaiinvesangnsssuna
A a a &

u0ai 2 Tlsdums Tawanaiinvesaignidos

uo? 3 Tsaululelusavevlargnsssuana

uenAY (Actin) TsAufazaneldluaatinonlilsaud
flvunaluanaian ﬂé'mLﬁammﬂmﬂﬂﬁﬂﬁmawﬁﬂ
idefuiiofnigiuun SDS-PAGE woslaignea
LLa#ﬂﬁTﬂﬂ%}Tﬁ’:ﬂﬁﬂﬂfﬁﬂ (U 2) wui dderiu
nsguaumIndanaznmaiiuds Tlsdufideua
Tuanalya) Iaemniz Myosin heavy chain (MHC) ag
Actin IdgndosaardliinliliamsafinuanTisiu
§ane1791n SDS-PAGE I8 uenvnfidanuin Yanan
%'Tﬁw?mﬂmﬂa1@mﬁymﬁmmwmuﬂﬂﬂiﬁumn

5

4

51 1 31uuy SDS-PAGE weslilsaundmniiolagnsssuanauazdaignides
1 9
unai 4 TlsAululelluSavestlagnides
d < a d . -
109 5 Tsaunazmeluanvesaignsssumna
& a4 ] Y
102 6 IsAunazarvluavesllaignides

nilagniinannnlaiansssumna Fee1aazina
T = 4 a S J
vinmsdesllsaulagonlminazydunid 1nms
o 9 =2 | = @
naassmlinamsany iyl lunmadsdums
ANY1YDY Thanonkaew WAz Adg [13] Fanyud dan
v v Y
qnifr UM sWITnuaz NIRRT U0
Total volatile base (TVB) 1iag Trichloroacetic acid
(TCA) - Soluble peptide ¥41UIUDNDINITEOIAAY
a o o
Tsau evazinmnanmsiaveseulyilund
&£ /d A as y A
ienazioulmingaun i
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— MHC
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9—-,

v Y
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A a9 & a
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a v
aiwamsioy
Y o o Y
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a y & o A o @ y 4
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a ' s
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A a gy & Y4 a a
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1079 4 lsaunaiiodagnirinaaainilaigmass

81113 AMZYATINNITUINYATUNIINGIABAIVAN
a P Y o = Y =
uATuNs Anganlvanlinu advayuasiaiinas

4 a A ) o a J
insesiiedInermiaas nlddmsumsimsiziunin
nanfusiaignil nazveuamuuIe3I o013
Yy A ° Y A o '
weadumaldlumsmuihinlszauaudunndheon
X vy a
mlianddeiidusealdaied

1PNA1391909

[1] AOAC. (1999). Official Method of Analysis. 140
ed. Association of Official Analytical Chemists.
Washington DC.



NFATUHINGAHNH
Ui 12 p1iui 3 ganan 2552 - unTIAY 2553

224 HaYBIMIMIALarMIMITIReMs ) asuialag

ﬂﬂigﬁﬁ ﬂuuuf’fa agnMS

Thaksin.J., Vol.12 (3) October 2009 - January 2010

[2] Bligh, E.G. and Dyer, W.J. (1959). Lipid extraction
from fish muscle. Can. J. Biochem. Physiol. 37:
911-931.

[3] Hashimoto, K., Watabe, S., Kono, M. and Skiro, K.
(1979). Muscle protein composition of sardine
and mackerel. Bull. Jap. Soc. Sci. Fish. 45:
1435-1441.

[4] Laemmli, U.K. (1970). Cleavage of structural
proteins during a assembly of head of
bacteriophage T4. Nature. 227: 680-685.

[5] Steel, R.G.D. and Torrie, J. H. (1980). Principles
and procedures of statistics: A biometrical
Approach. McGraw-Hill. New York.

[6] Shirai, N., Suzuki, H., Tokairin, S. Ehara, H. and
Wada, S. (2002). Dietary and seasonal effect on
the dorsal meat lipid composition of Japannese
(Silurus asotus) and Thai catfish (Clarias
macrocephalus and hybrid Clarias macrocephalus
and Clarias galipinus). Food Chem. 132:
609-619.

[7] Puwastein, P., Judprosong, K., Kettwan, E.,
Vasanachitt, K., Nakngamanong, Y. and
Bhattacharjee, L. (1999). Proximate composition
of raw and cooked Thai freshwater and marine
fish. Food Comp. Anal.12, 9-12.

[8] Chomnawang, C., Nantachai, K. Yongsawatdigul,
J. Thawornchinsombut, S. and Tungkawacgara.
S. (2007). Chemical and biochemical changes of
hydride catfish fillet stored at 4 °C and it gel
properties. Food Chem. 103, 420-427.

[9] iayefs Yay3oa. (2549), mmﬂigﬂﬂﬁﬂﬁmﬁﬁh’ﬁ]
HaZMINIVANAUNIN. ﬂﬂ@ﬁﬁluTQﬂﬁWﬂﬂiiﬁJ
t%“wiifw, n3Nszag, NgaNN A,

[10] 2517nd auyggns, ddug eisnlyddnal,
vlan Ansdand, wisaing gasiuaasna
uagdsinsal 19M09.(2549). msiszyn
Imatszas szt 2549, nosimnganin
dath nsulszan,

[11] Thanonkaew, A., Chantachote, T., Tangwatcharin,
Ranungrat, W., Auksornnieum, A. (2008). Effect
of drying and fermentation on changes of
catfish lipid. The 99™ AOCS Annual Meeting
and Expo. May 18-21. 2008. Seattle. Washington.
USA.

[12] Sikorski, Z.E.(1994). The myofibrillar proteins in
seafoods. In Seafood Proteuns. Chapman &
Hall. New York.

[13] Thanonkaew, A., Chantachote, T., Tangwatcharin,
P. Pecharat, S., Benjakuk, S. (2007). Influence
of sugar and salt on physical, chemical and
sensor properties of dry fermented catfish
(Pla-duk-ra). 10™ ASEAN Food Conference,
21-23, August 2007. Kuala Lumpur, Malaysia.



