\ O

Sletsisl S guylads g (TVN) ol jfja cajf (g pSajlaif g 99 Slawslan ) p

dadia (ilgdiul glija Hlala ji Ap cusds yusi a (Total count) 4;iga

" oAlis ol S S et S0 Gless a30jANGAT (pakedl jiSa

o 50059 yis DLaS 5 Gleae 4 Cass> o a5 Wyl 39> extractive)
SiB cpl g 23,8 ce i yai OV po o> W 5 ol (JsSe 035 b (s
O3 iy 22O o Sl by Slemiud lale gy Sae,0 1 - YA
s (s annS T asigel Jud 51515 slash5las e (isu ol jo LS
5 s Sl eassalSy ol asel glast (1S (TMAO) (sl
(V0) (S paf lale ;3 o905 0]
2y g odel Clu 4y oo deS )3 o Sy S bl DLSy
oS ol 51038 s 51 ale (Soe)siSs (sl 5 (5, MeK oS g
rerd (Bl o ey Jas b (a2s S ok 4 ploond LSy
O8) 2l oo 535029 23Y (5,15 Dlaylesl alowh LIS pls iayled oo

Ot (Bl CahanS (b 551 50 O St g el e (559

TMA ez (ol CotS b)) g 8,5 8 4 alend slols,
2 by Sl polie ;3 a5 abl oo )13 ol SLS,i 5 TMA Lol
st 3 ol Lol Jpame o lyie 4 Wy oo 2l w03l ale
Al b g ez slud Jl> 5o lale j3 LS el e (55 2L 251
a2y Ly andsl (Suidest Ohaaii o)l s (Sledlbol g o1 (6505l (]
Shaads Ol 0,1)3 (Fledbol add aSly sa5 cei L9 jL2s) )0 ole (S5
et iz (IY 910 ) ¢ A dles o oyl |y olud amys by oo b =S
VIO 31 y2eS gl L CedSLoads awsw 036 ol pw Lo aS et 0a
Vo =10 polie g asll go sole SligS a8V o0 j0 0 TMA o5 e
9 )V Ode dyg 0 0l (5 )lagSS pale SlsS Y o0 18 (3 TMA S e
Cewl ,S3 DL el ead slpis Sl Bpae Sy Ja b o lsic 4
Lo ool o 00,0 2,8 e Vo al8in ot (3 00 LSas L3 gl IS oS
a5 Caml Yo 4 SO3Y g U L..’).a_. oo ezt byl i s TMA LS
Sl ool eols ylias ol o ) oS sbol b ,xSL cldld adyy ol e
Soudiuns P gilsr o dahis 0 ¢l Jo )3 TMA ol polie oS
SgenSad Led 3 ey slaausy )35 350 (sh s O 10 0535 L 255
B ) eisf 503 5 fn 515 s 3 e )53 955 g LSS (535
3323 LV . (V8) o i og2y Sl a3 TMA (0,08 o ols
Ble fea S sl i SO laie 4 TMA 5,503l Caasels 31 a5 l0
Sk S el (a3l G laie & TMA (55 03l0t IS 15l ) aalS
0 TMA aS5T L5 0 c035 clin o5 Sias Dlog>ge 5 oy o] Lok
3,100 3525 (5SS Dlagse 13 5 e O lale ladisS 5 05l 5k
L b & TMA (5,508 e ol sloais? 3 (i (shybo 51.00)
g gdaaie slgdty, (00) bl s e Ku5 WS 4 s §l s
Lo s, Lol ales 3 S ot oas slgiia TMA syeSo3la )
Cidmed oS LS al sleslaiwl b 6 e IS (1095 «092 5900 99 55

-~ .-, . -~
DU - DL 0 e oSy Sty el VB 0\ e 3585 BNy 05 S (A

¥

(\VYA) ;.\(.3 - \A i Y OJLQ.:J iC’f QJBJ .OW Q@‘Q ‘-;-:J)._;.G\J G..\S;j..j‘-} CLbL»O

G S plgis ar (olyo sWedygld mlw g (ale Coadl 4 axgi L
ol dapw spdgolad 4 Culie b g oy BB g (03,1 b (suSgy
g 5oLl Sy s B (g S (2 LS Conanl g DY guarms
Sl JIalSg ,Sle (wg) (K (sPlo CotaS (w3 (1995 99« Jgramo (| 5 015
39 Loy (55198 (sl »SL (5 iy lads (55850 9 U 518 Sl (5 puSo 3l
0U dudE (130Ld g 0y g ¢ pud) Soxid (1l )0 (SlgFiml (SBLo digei T
3,90 e o )O (g9 oaas LayliL g (55lwg S Sl 5o
$lpt Ao 055 3 10 LYY Glane s (58,8 i 10 .28, )18 b
2 39 )18 Sl pyfadi Yol o (e 5 53190 Slee xSTL (I iy Lods
Oleo (s (Fisher’s Exact test) ,iud 3290 9031 pladl g Blo o5 V00
A 31500 3,90 gladiged jo oo dnwlowe (S yiSL (IS ()Ll g TVN
WO sdliw (P = 0.2714) ;)0 o0 bLG 1 Eblage oS
Lo Glole is3lea (sloa S (IS oled ol )3 D31 i gadS s ol
gz

4 olo alo 51 o138 DY game )5 (slos 28 )b 4 ) Sy i o5l
o3 b Sl bl )l js coss cudSedllasl« sabe il ;.39 50,18
s ol 9950 )8 4 Sy > b plale b b)) o b g Ceonaih S
g o 50 ais sllasli 5 (ol ZodSL ale lsie o oS o Leale
Se b s bl g b S 5L 5 009 SsS o3l sl el S
ST (P05 5 5835k A )3 5 Wil 1o 55y (asine wlgi ds 5y
=l eel 53 daypd Vg Sl Bl y ool sg2g b anll i
g o3 (s8le (S3U g ellac onsainy (gyalls KL L Sohie o oS
6 QT Sogmiwd a5 sals a0 L g U a0 4 o Ll Cea S ol
sap 4 O3S Sk (Vs (e J5 Gl Lied duled go oo
S 5 ol Slse gl L5 ) ae Lelse 5 > o e
(V0) aib oo 03551

JrsS Sl cilisee slallans 5 ils> ) soaute Slislesl 5 Leds,
5039 cwlinll Baa ol olp Lt 5l S ascadoal slpis pleccas
g ramio shaad S0 gl ohng 5 Logaze Lo lalyl )5 ads 05 5y
S Sl paye Sleds ) (VD) Wbl e nde DYgame b (sloale 05,8
5l be oole (Sblagy ZodS

(p153) s oLl o g ol S g5 0] b 1St 9l by Lo
3423,5 )h3 2yl s 90 Al olss leslazully sale sladisei malo s o
(0) 35l 00 S5

o ;503 A @ laisS ) ale  olonts oS 1 oo SLE Lo
et fad g lamn il g G > 50 45T S0 )0 5 039 51
S S oy dher ) (ool (ploen b DL 5 1 esde i led e
(N-containing  J5s yos claosiledly Las 5V 50 op—e SLLS, 5



\PYA Vo lad OF o400 Ol o251 K jmals 0 K25 alowe

L1

o Olej sape 4 Sand 08 Cowgd Loy aS Shaad (ol (Jg 350 j5.a> 651
Omh il Bl Giohid) Gl Soho Dl (3 Usame (5)laeS JLds
o 3 ple aS Sl Dae oLl 0 Selw sla SIS slaad Coasg
aa>e i L. (YAGYANF A0 OF) all o diedguw Sawl 0als 500X
i o sBle DolS Cyaad S gy g calisie (slods ) 5 0l ataS Cllas
5 il Slee b (IS led (pm paaye U 99 45 Al (6 pSeneas
4oy Jleziwl ol plabe 5l Sy Sl CodS esd 0 T.VN
O S gl 53 (9,8 edes sla)ll 5 (55kug S Dl 18 58 e
azyd sla el et iy e U ogh ais,5 )8 anlae 5 (o) 9590

Sy Joe) Lo 513 (o o (ol g

LTI SRS

Je edeion ol y (Sleiwl pale VY sl gy ) 5o
(Epinephelus 3L 2 5 (Otoliles rube) ous ;o5 « (Cybium guttatum)
2 g sdee sla L 5 g3lug S Sl IS 5 00l ab ¢ taurina)
3y50 0Bitlesl 4 g LS 5o Joo 51 G 5 Soslae> (ohed e el
22,55 ety Sl S )

PSR- N R ER FCE [ UV DY P S JUPE R RTIC TR V31
Bges 9,5 oslel o Juliul g, 3l osliiul b cewgs Loy (s5lem (slos 2SL
4etd L § Samigd Lo s (63180 (5loa S (S5 jLels ol jslaie 420V 0)
S50 sleis; 5l s35)9s 58 s shoalanil U Jlai 550 aigad 51 b s (sl
g osls caSNutritional agar (sdise 81 59,0 xbaw jolo asoaliays Has
Slaly (s 5 03503 (5 IS5 35 (b 42 )3 VD wilora S )0 39, T D
AT 13 Sl e 5,0 (V8) e (el el 2 j5Ske

SrSoslail jsliie 4 oleerd Slislejl el cgz 1 band (903
5 eal &l) ISy )SLe o Jaslawd gy 5l eala Wl L(TVN) oG 15 s ylie
oSl ;3 1185 3550 sladiged 51 G L0 51 ey Ve yudadi JLis 4 AOAC
Sl o e VO (g5l 005,85 b 53 00y pex L8 b SIS pudads
oslinwl b e ¥ Jsjs)Sseg p oo &2 3y o Spao by oo 000 ¥ S0 5
) Ogelyd 53 sl Cows 4y 3ae 5 09)5 (ygeml i Jloyi o/} Sa jailgn dd
ey Voo 3 il aSils s ol 13 Sl Jae B (V) 035 0yl VY

Qb o 4 diged

L
BV x Vol Jlaisyge diged V) 53 (55len (slen Sl (IS Loy ohaes
3 593 sadizes 33 00 (5,505l TVN (e g a8 58 53 (638 L T x Vo
A8 53,8 G hS ised o5V 00y 156l s sl e Sl AT LY
Sl S IS 5)leds sl oale 08 50 33 62 Vo Slone w4258
sple S Voo o 53 0l5 )18 D3t oSl Yo jlane wo liae 5 (55150
3,5 S ) Jsan

T.Cy TUN bl s 00l dalllas oo Syl Lale Jlsls & 5e7 =) Jous

= fore i > | (5wkl) jma 3> | TVN
T.C
' \ ‘ (3,15tl) jloxa >
" W v joxe e 2>
Y\ \A v ro>

\ ¥

0o Sty Seiley 351 5 Silegsl sl 5 (5S5iles S sla s,

el (g, S iple SS9 351 50 BT Coonl g (TUN) 518 &)
TVN p8)e Vo all o J5 )10 ojl oS o3lail oo cad S pad 10,500
A> Glsiear o 53 00l S (2hps plele po ale LligT e SV 00 a )
TMA )y oS olgand aled .Casd oal sl Sl Bpae Sy J53 LG
Ol il CohS ad 1 el 55l g 4 ) sl pae Glsie
(sé'..o dfsol.i_b Jaj_és hLiLsts.a éJLo m.bTVN ,_g)_ja)‘..\.s‘ )L_:.m 2398y O
4 b oo Sialidl ey s TUN jlade 55 5 50 (STis> (s pde a4y S
g 9lg8 o3 TUN e o TMAWLLs a5 355 s 5los oyt K00 & L
Olee (e (Sl dand 9.9)9 U 4y (5,050 adsl dohe o0 (S5U azys (e
Slaigd WS TVN (5ymF g dansd )5 riamed 9500 )15 @ (oole (S
L obalo ;0 ohagr ey 9 )l )553e g, (rl 9529 L 0)ls 3525 (2015
JRY 5 aS oladist by o> TUN pooen o, TMAO Sl s
ool sgy00 B ar 0gd g0 JSTTMA y2 s glaslh DL ols b
oy b olid (5,28 Ll o oS Slesal loale g L cuzn (g$e 5,90 4
srﬁ ;TO IT‘H ;\D NY Yo a& i\ ).Ja)u.a )L{d.f -.'.h))f‘.;a Lf‘.l.?hl.ﬂa G‘).abﬁ a._{LJa.oi
AERA

S 5 Sy SR Sleds) NSy 19 ,See LA Lo
QB o s sLisl o Shes caaSL S L aaly o bl 2
5 ole ilign cuinS a anl (o)l el ) Slislesl ool 51 S
JLo;‘._:-‘ 5 J:..Ja_a Ag o ;Jm 9 d.a} § Suo u_la 3 gs"""'“\'@" LSLQJ)‘JJL‘;..-\
(10) 3bly oo Son Sllage Hai 5} pae SlapuadB) L Loz ST 90>

P gy cwl 3 T.CL (Total Count)s;laer sls =SU A5 o lows
5 Sty B sl IS S50 4 555 42 35mi 5 g o3 kit Lyt
sBle 10w 9 3,55 0920 5 JalS eMbl g (fiils i (Jgeol 5 Sosbosian
Dyl 423 )0 digedi lie o g (gabaion skl 5 ()b 5 diges 51 LS
3 9% (339 Qe 5l (Slanlie (U515 EMLY 523 plon] sl
3 Jo> 5 900) 3)55 2 05200 5 Sy Ay o (o )3 oul Jee Sl ot
O sl ) a555,5 o by i (V0) deo o s LSt ol (s Ja
oy 5 3l oo sl S 155 5 T.C (e b 5 Sy iS5 T.C
Slogas Il oS slpsin 4 L L (V0) 5l 34 JlKen
Joeslawt L um)a'i)s ol 5o (T.C) (ICMSF,1974) Jlac slge 29,50
1 Ll ¢ ,J38 a5l 5L ol e (Plate count agar) Lo |81 Jaiowe
A5 5 Jed (BB a5 090 o0 plowl 59, VO F o a4 01,5 Gl a0 YO
6,8, 2,3 x Vo' Good Manufacturing Practice (GMP) PRV
Jyarme sl £535 Syae plgie 4 sl Ve 51 5YL o5, 5 ol oo ol
AY N0 F) ol plos) pls slge g 1, (o iy L:;:L::,._,_L,o)"is S g Al S
ST o S sl a lsi co e glen (cloo SL ST 5 el ;3. (FY 4 VY ) A
c= (Y O) 590 oslazul Iron Agar (LA) 1o Q_J )L?T SHPCA) o,
S S e St cnl aled g HpS adyy e 4 oS50k (slo IS
2ib o TMA & TMAO clst & 0B pcomen 03y olo sLud Lo

oo 0 sl Jole cloy 2L 51 oS olaws  cawids yobo 40 Vgane (Yo 51 0)

¥




\V

bl aS ol (Las g ool Joe a0 Ki o lale (Sp CudsS o)y
(V) )10 3529 (sole CadsS ;3 00l (g 0 Sl )9S B (n) G ()l Sns
O (5ol gae L P YAAY Loy eald plowl alie  cyy j0 a8 Jb> 4o
Jlo 53 Gaizren (1) 003,50 cdaline ale ZodS (red )3 ) 93 (0
5 (TVN s TMA (5,50 30il) (oleondisSs 500 CodsS () Jlis 4 VAT
O 3 Leligy () e ($)IS g bl ) it laale  SaJllS))
YVAAY Jlw ;o oo plouit aalllae o (V) 450,55 cnlive lale codlS
TUN, (5p50lil 39, T 50 (o2gd BB bl Lol sale (sladis® (65

V) s, Feanlie bl pl cadS L5, Lo joTvalue  TMA

‘5'5.1.,3_ L.S""'AT L..JL...S)_; U‘H Uﬂ'-""':; NAYo dL...u 3= )_f.g_u‘b ) 3=
3,9« (Herring) X5 ,-» 4 (plaice) alo SisS (cod) ole ryeq, Los
Jaee SO Glgie s NHy (ob )l aS 00,5 jasin g 28,5 )15 aalllas
Lg a\_'..c_.m 3 d.:Ua_,o § 69 GJ‘QM‘ QL:.QLA ;.‘__:.a_._fu..._._u 3 L_g).n._n_._:_..a
Ot 53 (5554 sleaee (laie 4 TUN (J5 abl sl (Sl Olys
Olrlo ;0 g ol o 500 Jlase g0 a4 S Slgmind lale CodlS
2 9 330 (S} Dglad 51 (6, ;ley Shgel Glyae (a9 0
(T'f) SEATY )‘..3)5.5-)._; LS"L“'ST?- l...a...o.s‘.'b‘ )\ TVN g NH3 QL.»J% ST I S g4

323 L eallie oyl 0 00l ploil iy )0 (s, Lo a5 digd len
(inleyl 350 Lake S CoS Cpnad (3 00D (6,503 WHTVN Cooal
T.C 5 TUN (rle (slo ne bl )} aish ged 25 (555 (y505) plonil L
W3, eaalie Hbale ol Slblagy CalS Cpaad j0 00l aul
aS ol e cpl 4 Wlgr o 955 g0 st po LS ) poe aS (P=0/TY ) T)
135S 5 (o 0,LaV ML aS wisS ylen) Sleale DMae 3 TUN b o
M5@;M;WMyﬁ 4.3555&3_).)5 QQ%QSLE.LO;._»_&:U;Q
W 3o ale S)ae , 0 TVN udgi ,500 Gy, 51.(V0) wled oo punas
Sl ,is 4 ale slesu! Jasld 18 g 095w (b xS Eodled oo 4y Lo
2 8L Sloer 31 L 51 Lolse 358 oo azulS il shawi g b 525 collad
Al o 50 )b slajl sbow]

. References
1. Alur, MD., Venugopal, V., Nerkar, D.O., and Nair, P.M.,

Bacterial spoilage proiles to identify irradiatied fish. Journal of
Food Science. 56(2), 332-334, (1991).

2. Asar, A, El Saidy, S., Ali, A., Shendta, M.I. and Bassiouny,
S.S.. Biogenic. amines in fish products. Deutche -
Lebensmittel-Rundschau. 82(6), 188-191, (1986).

3 . C(Calaresu, G.. Mancuso, R., Alamanni, M.C. and Luca, G. de.
Assessment of treshness of commercial frozen fish products.
Bolleettino-del-Chimici-Igienist 35(S2), 51-58, (1991).

4 . Cantoni, C., Cattaneo, P. and Aube, S.D. Bacteriology and

evaluation of freshness of freshwater fish. Industerie-Allientari.
15(5), 105-111, (1976).

5. Cantoni, C.,Renon, P., and Venanzi, M. Effect ot fish quality
and heat on total volatile N concentration in canned fish produsts.
Industrie-Alimentrai. 18(12), 885-887, (1979).

...ujju_’ (TVN) rb;’; "Uj,d;’J,'b,u;JJ-"’d,www‘JJf

(Fisher Exact Test) ,&u.3 5.55 oyge3) sl g 45500 Jga bt 5
g S i 51 ol e bl )l e dewle T.C 3 TUN ¢y
(P=2/YYYT) 2,0,5 ala>ds

A

—

42)5) plo CodnS 05765 3 )90 53 (63U Sl (Sl 5 Slalllas

L st 51 By a5 ol ool foe ar oole  tilog caiS g (LB L (S50
JRR- X £ DUV RS ON N KRGS | ZVIP P 1 EV SN BN R W %) e
Ble (89, ooz Slule 3 13 slasly 2l s e VR0 Lo
Oleae 49 358,85 o olis pnad S (5,635B ylgie 4 (Cadus marhua)
i ol s D3t (bl 4 S icailio g upts (BB 23S0l SO
LLi)ia,5Veo 0,088 0eFo-F0 153l b U g ol slpois
Olbo S (6,500 QL'L{*LA‘ST (YY) Clls 0939 1925 g0 ol o (ool
O el uals) Kvalue (¢, 80310t L oo g5len olo SL IS 0o Lel
Codbso L a5 sel Jor a4y ale (STs3 codS ol jslaie 4 (Slindsis
Obdle SudlS s S VAAR i j0 (S0 Sldlae o () f) LYVRAJON:
Sbale cpl Ogllasl ceaS s [ 3 TUN 5350 lags aS 000,85 jasine
& (6 S Az puid jud Alie pl 3 0al alosl w0 a5 (Vo) 0y i
o ldle CubS cwyp 69y p aSVAAL b jo glasdlas o el Cowd
ey Do g s I, > Sla s b clest 5 mullets, tillapia) oo
0ol als sliis g slaal O j50 4 g S5 10 (M5 dalyls 5o sl (5 g
Sley Dae ey ot 6,5 flale a5 08,8 )l i el | Jee @ suis g
3 5lrs a5l iy I TUN oS glale daid g 0051 5 Vs (5 laeS
(V\)Jud}n (b;).b).b Lg)..SL’ ) ﬂA— ) °q Jsu\}aYLgT.C Lg‘)‘:" S5 L;’)""\'l
AigSomad g Aol Cawy s allis cpl o eal sbul Oldlas yo (6l o)
L3, sanline ool dcwl s T.C § TVUN puls o)l o L)
2 TVN, TMA 5ol YAAF L 0 Ko Sldlae 0 . (P=0/YY YY)

6 . Chandrasekaran, M., Lakhamanaperumalsamy, P. and

Chandramohan, P. Fish flesh agar medium, a suitable
experimental medium for the detection of spoilage bactena.
Antonie- van-Leeuwenhock. 51(1), 219-225, (1985).

7 . Cunnia, P. Official Methods Analysis of AoAc International.
Vol: 2, ch.39, PP: 5-6, (1995).

8 . Dalgaard, P. Evaluation and prediction of microbial fish
spoilage. Dissertation-Abstact-Intemational-c. 56(2), 355, (1995).
9 . Faturoti, E.O. and Aransiol, M.O. Biochmical evaluation ot
the nutritive quality of differently processed fish. Nutrition-Report-
International. 35(b), 1221-1229. (1984).

10 . Faturoti, E.O. Biochemical evaluation of nutritive quality of
different processed fish. Nutritio-reports. 27(5), 1059-1069, (1983).
11 . Faturoti, E.O. Biochemical evaluation of nutritive quality of

differently processed fish. Nutrition-Reports-Intermational, 26(3),
447-455, (1982).



IPVA X o lad O oy3 Ol o&as K 5unls 0 dKESls alows

12 . Flonn. O. Experimental studies on the volatile nitrogen

compounds produced by Pseudomonas fragi in tish exiract. Acta-

Veterinan Scandinavica. 13(3). 381-402, (1972).

13 . Gorczyca, E., Sumner, J.iL., Cohen, D. and Brady, P.
Mesophilic fish spoilage. Food Technology in Australia. 37(1),
24-25, (1985},

14 . Gram, L. Inhibitory effect against pathogenic and spoilage
bacteria of Pseudomonas strains insolated from spoiled and tresh
tish. Applied and Environmental Microbiology. 59{(7}, 2197-2203,
(1993).

15 . Hans. H., Fresh fish quality and quality changes. FAO
publication . PP: 15-75, (1988).

16 . Hobbs, G., Fish microbiological spoilage and safety. Food
Science and Technology. 5(3), 166-173, (1991).

17 . Hon, S.m, Okuzumi, M., Kimura, M., Alkahori, M. and
Hawamae, M. Psychphilic spoilage bacteria of chilled sea fish.
Journal of the Food Hygienic Society of Japan. 13(5), 410 - 417,
(1972:.

18 . Len, P. Mesophillicspoilage of marine fish. Food Technology

in Australia. 39(6). 277-282. (1987).
19 . Makaros lLaham. L.K. and Traxler, R.W. Kinetics of

extracellular protease trom the obligatory psychrophilic Vibrio op7
of tish origin. Journal of tood protection. 54(8), 578-581, (1991).
20 . Nimalal, T. and Mahadeva, | K. Production of hydrogen
sulphide and other volatile sulphides by spoilage bacteria from fish.
Fishery Technology. 27(2), 145-150, (1990).

21 . Okuzumi, M., Horie, S., Kimura, M., Akahori, M., and
Kawamae, M. Psychrophilic spoilage bacternia in chilled marine fish.
[l differentiating properties of five groups Pseudomonas /11, llI/IV,
-nh, Vibrio and Moraxelia. Journal of the Food Hygienic Society of
Japan. 14(1), 81-89, (1973).

22 . Okuzumi, M., Horie. S., Kimura. M., Akahori, M., and
Kawamae , M. Psychrophilic spoilage bacteria of chilled sea fish, II
bacterial flora in the spoilage of frozen fish after cold storage.
Joumal of the Food Huygienic Society of Japan. 13(5), 418421,

(1972).
23 . Pearson, D., Koozehkonani, M. and Lee, K.L. Studies of the

eftect of heat proicessing on various spoilage value of meat and
fish. Il cured meat. Journai of the Association of Public Analysts.
14(4),133-138, (1976).

24 . Pearson, D., and Musiemuddin, M. The accurate

determination of total voatile nitrogen in meat and fish. Journal of

the Association of Public Analysts. 9(1), 28-29, (1971).
25 . Pearson., D., and Muslemuddin, M. The accurate

determination of total volatile nitrogen in meat and fish. Journal of

the Assodciation of Public Analysts. 7(3), 73-82, (1969).

26 . Pearson, D. and Muslemuddin, M. The accurate determination

\ A

of total volatile nitrogen in meat and fish. Jouranl of the

Association of Public Analysts. 7(2), 50-54, (1969).
27 . Pearson, D. and Muslemuddin M.. The accurate

determination of total volatile nitrogen in meat and fish. Journal of

the Association of Public Analysts. 6(4), 117-123, (1968).
28 . Reilly, A. Spoilage of tropical fish and product developmenit.

FAO Fisheries Report. No. 317, (198)5).
29 . Scott, D.N. and Fletcher, G.C. Spoilage changes in the deep

water fish, smooth oreo dory during storage in ice. Intemational
Journal of Food Science and Technoloy. 27(5), 577-587, (1992).
30 . Subrata, B., Imam Khasim, D., Gupta, S.S. and Panduranga
Rao, C.C. Quality of dry fish from markets in Andra pradesh.
Fishery Technology. 26(2), 114-118, (1989).

31 . Sumner, J. and Magno, O.F. Do tropical fish keep longer in
ice than cirumstantial and definitive approaches. FAO Fisheries
Report. No. 317, (1985).

32 . Varma, P.R.G., Valsan, A.P. and Probhu, P.V. Transportation
of fish. IlI. Biochemical changes in fish during transportion in
insulated containers. Fishery Technology. 17(1), 41-42, (1980).
33 . Vyncke , W. The determination of total volatile bases in eye

fluid as an non-distactive spoilage assessment test for fish.

Archiv-fuer-Lebensmittel hygiene. 46(1), 96-98, (1995).

Comperative study of TVN and microbial
Total count analysis in quality control of
frozen bony fish

Akhondzadeh A.l, Bokaie S.! , Ghanati K.2

lDepartmem of Food Hygiene, Faculty of Veterinary Medicine ,
Tehran University, Tehran - Iran. 2Ministry of Health, Treatment

and Medical Education, Tehran - Iran.

With regards to the importance of fish and fish products as an
important available resources of animal proteins and with attention
to their rapid spoilage, it is necessary to open a new window in
rapid and economic control of these products. Therefore we have
carried out a comparative stuy on 21 samples of bony marine fish
used in canneries and market’s sale in Tehran since 1998, with two
methods of assessing their quality control i.e macro kjeldal
determination of total volatile nitrogen (TVN) and aerobic toal
count (T.C). Considering the standard level of T.C and TVN i.e

7-10g and 30 mg/100 g of fish respectively and according to
Fisher’s exact test, there was no significant ditferece between two

factors which were examined (P=0.2714).

Key words: TVN, Total count, Quality control, Bony fish




