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Abstrac:t Analysis of fishmeatusing gas chramatogmpPhy is descrbed Flavor is he sensation arising fran he nterplay of
the signals of sensing sme]| taste and irritating stinul]i fram od swff For human flawor and nutritin are inseparshje In
fish trace amoun t of vojatjle organjc canpounds ( VOCs) are the mapr canpounds © affctconsumer s preferenc’e wh ich
are pioduced during sorage and sPoilage In the Present Stud}’ vofatile canpounds were extracted bY [.kensN ckeson con
current distillation apparatus fran wild and famed Cirthina mrgaja and CyPrinus carpio ‘The quantjtative and dualjtative
estinaton of vojatileswasmade by 8as chramaograPhy W ild and famed fish of different fish sizeswere canpared for these
canpounds ( @pearng i the om of peaks; which were dentified fram their etengon tine by canparing w ith he stand
ards Fifteen mapr V(s were found in these specieswhich ncluded hexadecang 3- Octanql hexana,l decan,e 3-hexene.

1-9 1 2- undecanong 2- heptanong butana’ | p-non anong |- hep tang | fura ]dehydg 3-methYl|-bu tana, | tans3_hexene |-

q] octanal and decana] These canpounds varied qualjatively and quantitatively n hoth wild and famed fish of different

fish sizes

K ey Word§ Volatile organic ccmpound§ Retentin t'mg Fish meag Cin‘hinamrlga]@ CYyprinus carPio

CLC number 863 Doam ent cod¢ A

Nowaday’s fish consumpton ;s jncreasng for the
freshness and pajhtah ke flavour of figh meat Fhvour is
the sensatpn arsmg fran the mntePlay of si€nals of
tase and irrfatng stmuli fram food
stuffs For hum an flavour and nutritijon are jnsepara
ble Itis Prinarily arana that disthguishes the fhvour
of one pod fran the others Arana depends upon the
vapour pressure of food constjtuents and on the interac

sensing snel]

tion heween volatjle canpounds and non volatjle can.
pounds$' Armma is fomed n tace anount fran VOR
tile organjc canpounds ( VOCS) and san i volatile can
pounds Wwhich is consiered more mportant than taste
volatie canpaunds because it can he measured and
the quan ity refects he freshness of fish Freshness of
fish 18 mpor@ant to consuner s pIeferenc’e and there

1S a strong tendency 0 slect fresh fih as the ajtema
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tvemeat source for humah? First sensory change of
{sh durng svrage s concemed wity the appearance
and exture The characteristic t@aste of specjes is nor
mally developed m the first couple of days during sor
age in ice Themost dramatic change is the onsetof rig
ormortis After death muscles are to@]ly relaxed jnme
diately and [inp elastic exture usually persists {for sane
hours therea flermusc leswi]| contract W hen it becames
hard and stiffs the whole bady becames nflexible and
the fih s b ri€ormortis This condition usually psts pr
a day ormore and then rigor resolves The resojution of
rigormortis makes the muscls relax agan and it be
cames llinp putno longer as efastic as pefore The rate
of onset and reutpn of rigor varies fran specges 10
speces and © affected by tmperaure handlng size
and Physica] conditions of fish!¥
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One of He wlatile canpounds trinethYlam mne
('IMA) may be produced which has very characteristic
« fishY sme]l Flesh of healthy live or newl]y caught
fish s sterile as the jmmune systam of the fish Prevents
the bacteria fran growing in the fesh When the fish
die’s the fimmune systan co]lapses and hacterp get ac
cess 10 polifrate freely They copnijze on the skin sur
face and mvade he flesh during storag8e hymoving he
ween the muscl fhers Microoganjsns are found on
all outer surfaces ( skin and £ills) and in the intestine
of [ive and new [y caught fish These o8anjsms pranote
spoilage of fish In the Pakis@an fs Poilage mamnly
takes Place during its transport The Presen t Projectwi]]
indicate the rate of spojhge Fish fran cold water has
very pwer numher of these pamsites than fran wam
waters Fish $0i] at very d ifferent rates and differences
n surface properties have heen proposed to exPlan this
spojlage Skins of fish have very different extures Thus
whiting ( Merlangijus merjangus) and cod ( Gadus
having very fragie integment $oi] rapidly

as canpared © severa] flat fish such as Plaice hat has

morhua),
very mopust demis and ePidemis Furpemore ptter
has very fick sline [a¥er contanng severa] an thace.
rg] canponents Smaller and Younger fiy have [ess
tine © accunulate contan nants than older and la€er
one and are safer for consump tion(4

VoRtie sulfur canpounds are typica] canponents
of oi1led fish and most of the specific sPojlage hacteria
pProduce one or severa] volatile sulfides The volatle
sulfur canpounds are very foul smelling theirmmnimal]
quantity has a consgerahle effect on quality and they
can he detected at PPh kvels Oxidation and hydmopsis
of fish [iPds are wo distinct reactions {or quality dete
rpration TheY result in Production of wide range of
substance’s anong whh sane have unplkasant taste
and mel} sanemay also contripute 10 texture changes
by binding covalently © fish muscle proeens Fatty fish
are of course Pargcujar]y suscepPtihle t©© IPid de8rada
tion and can create a severe qualjity Prophjkm even on
storage at subzero temperaures!s  The Present study
was designed to estinate the volatjle constituents in fish
flesh fran wild and famed Cirth hamrigala and CYPri
nus caPp of three different fish Siz€s 10 see the effect
ofbady weBht on the accumulatpn of volatjles and to

suggest their Preference for consump tion of these organ.
1 campound s

1 Materja] and M ethods

1 1 Preparatpn of Fish Sanple {or Anapsis
Famed Cirthina mrigaja and CYPrinus caPio of hree
fish sizes designated as  (500— 800 8 E (801—
1100 ® and K (1101— 1400 & Wwere pocured fran
Fish Hatchery Satina Road Faisalabad Pak istan
Whilst wild Cirthina mriga and CYPrinus carpjo of
three fish sizes designated asW, (500— 800 & W,
(801— 1000 & ad W, (1101— 1400 & Wwer pPra
cured fron Head Trinmy Jhang Fish were ranored
lvely fran the catdiment 10 F sheries R esearch [ ahora
oy Deparment of Zoology GC University Faisala
bad Pakisen

Each fish sampPle was washed w ith tap water and
then given longitudina] cut fran the ventra] side Vis
cera] oiBanswere ranoved i oxjer t0 avojd contam jna
ton by mjcrohes fran the viscera Fled, was removed
fram the fish szrnpka weighed on electrical halance
and cut nto Pieces hefore stora€e mn freezer {or further
analysijs These sanples were analyzed for detectpn of
wlatile camponents n F hvour Research Laboram}’
Nuclear Institute {or Agrjcuture and Biology Faiala
bad Seven replicates were used {or critca] analysis In
this projec’t Liken N ckeron concurrent d;istijlaton
extraction mehod was used {or extraction of volatjle
campounds as descrihed Previously®
1 2 Identifration of Canponents The Peaks for
the canpounds Present n he volatjle mixure were re
corded n the €ven tine of half an hour of chranat
gran campletion The retentpn tine and concentratpns
of VOCs were noted by gs chranatograph directy
dentifcation of these unknown canpounds wasmade
by canparngw ith t e standards under jdentjca] work
ing conditions

Colmn used 2 my omm packed with 10% 30
on chramos oth WAW g0-100 mes, Colunn tenpera
ure was progranmed atggy ‘C {or one minute and then
wose at the mte ofg ‘C , mm up 150 ‘C. Ihjector
tmperature 150 °C, Detector temperature 700 G,
Camier Gas Niwcg€en | pw rate of Carrier (zasp5m]
mip HYdmogen pressure 20 ps;i A 1ir Pressure 50 ps;i
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Volme Injected (it [ Gas Chramatograph Petkin EL
merModel39p0 EduibPed with FD and Shinadzu C-
R~ A chromatopac Inegraor

Qualiative and quantjative estination {or each in
dividua] campound was made hY gas chranato€raph it
self The canpounds rpresent jn the fom of peaks on
the recorder and the concentration was given by te GC
directy pr each canpound The identification for each
ndividual] canpound was done hY camparng with that
of standards

Following standards were used Hexadecan’e 3-
octanql hexana,l pemadecan,e 3,h@<en&1,91 2-un
decanong 9_ hepanong butane;l 2-nonanong 1 -hep
furaldehyde  3methyl] - butnol
octana] and decana] (Merck Gemany),
Twaway analyss of varjance was perfomed by {o]low.
ng (11).

tana] trans3 - hex

enej - q]

2 Results

Chmamaogrm of wild Citthina mrgaja of group
W, showed thatp4 WwoRtie omanic canpounds were
Presented n he essence However only1p canpounds
were identiﬁed there were hexang] transy_hexeny -
ql l_heptanagl octana’l 3_0C1ana,1 2 -nonanong deca
na,l 2,undecanon,e pemadecang and hexadecane
( Fi8 1A), Decana] was the mapr voptie canpound
followed by - undecanone Chranat€ram ohtajped fran
the flesh of wild Cirthina mrgaja ofW, revealed that
30 Wlatile canpounds were presented in his goup
While onyg compounds were identified as3-hexenq -
o] for peak2 octna] {or peakg 3 -octano] for peak
10 2-nhonanone pr peaku decana] {for peak 13 2-
undecanone Pr peale, pentadecane {for peak 1§ and
hexadecane for peak pg In group W, 2 -undecanone
was e major canpound closely followed by decanal]
and Pentadecane ( Fi8 1 B),

The chranato8ran of wvolatjle canpounds n the
flesh of C ith ha mriala of groupW3 revealed thatp3
canpounds were present n this fih flesh Among
WhiC];l 7 canpounds were dentified as fura]dehyd,e
transg _hexeny_gl p-hePtang] 3-octang]
2-undecanone and hexadecane [t has heen Ohserved
that decana] andp —undecanone was found in equa] pro.
portion and was closely {ollowed hY hexadecane while

decana’ 1

2-heptanone was found in he leastamount( Fig€ 1 O),

Chranato€ram mn flesh of faitmed C ithjna mrig€ala
of &roup F shoved hatp3 volatie canpound swere de
tected Amongwhich 7 canpounds were gentifed as
3 methyl _butanql 3_hexen_1_gl l_heptane,ll 3-0C
1ana’1 2,undecanon§ butana] and hexadecane o Un
decanone was n ahundance and was {ollowed by3-hex
eny_o] and butnal ( Fig 1 D),

Chranat€ram of famed f{ih of goup E showed
that there were 7 canpounds Presented n his fish
size Among which g campounds were dentified as
fmaldehyd,e transy _hexen | ,ql z,undecanon’e 3-0c
t@ng| p-nonanone 2-heP@anopne hutana] and hexa
decane Maxinun concentraton was recorded pr trans
2-hexeny o[ (Fg 1E),

Chranatgrmm of famed Cirthha mrigala of F
shoved thatjg canpoundswere Presented in fish meat
of this fish 7 campounds were identified as transy_
hexen _ql octana,l 3_octan§1 2 -nonanong decana’l
2-undecanone and hexadecane Transg_hexenj-o] and
2 -nonanone showed ajnost jn same concen ratjon ¢ pse
Iy followed byp - undecanone 3_()ctana] occurred n He
least anount ( Fig | F),

Chran atc€ram ohtajned fran the analyss of flesh
sanple fram wild CYPrinus carpPio ole showed thatyg
campounds were presented in the fish butj5 were ch
served by the recorder Phase of G(C Fran these 15
campounds ¢ canpounds were identifie They were
furaldehyde 1-hePtanone 3_octang] p-nonanone o -
Lmdecanong hexadecane Fram these oqnpounds 1-
heptinone was found @ considerah e anount closely
followed byp-nonanone ( Fig€ 1 G),

Chran atc8ram ohtajned fran the analyss of {esh
sanple fran wid CYPrpus capo of W, indicated that
14 campounds were Presented in the sanpl Qut of
ﬂqosg: 9 campounds were jdentified They were trans) -
hexen | _ql 1-hePtana]

anong decana,l 2,undecanon§

octana] 3-octang] 7-non
butana] and hexade
cane 9 _nonanone was found 1 the maxinum concen
tration ( Fig 1 H),

Chron ate€ram ohtajned fram the analysis of fish
meat fram wild CYPrinus carpo ofW3 represented that
76 Wolatile canpoundswere presented in the fid; Fran
these tota]pg volatile oqnpound’s g canpounds have
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been identifed as fura|dehYde for Peak ] transy_hex
enj_o] for peak3 3-octana] for peak5 7 -nonanone
for peak 8 decana] {or peak 12 7 -undecanone for
peak 15 Pentadecane {for peak 19 and hexadecane for
peakong In this group decana] was he majpr can
pound followed bY Pentadecane (Fig€ 1 ),
Chrmaogrn ohained fran he analysis of flesh
fran fimed CYPrinus camio of E showed o4 volatle
canpounds Qut of those totalp4 volatile canpounds
9 canpounds were identifieq They were 3 methyl -
bu 1anq1 hexana 11 _heptanag | octna] o_nonanong
decana’l 2,undecanon’e putana] and hexadecane Vol
atjle oanpoundz_nonanone was dan inating( Fig1 D.
Chranat€ran ohtamed fran the analysis of es
sence fram fimed CYPrnus camp of 12; shoved thatpp
volatile canpounds were presented i fish flesh Out of
those» volatile conpound’s 6 Volatile canpoundswere
dentified They were hexana,l octana] 3-octang] 7-
nonanong p-undecanone and hexadecane ( Fi€1K),
Chmmaog€ram chamned fam the analysis of es

0 5 10 5 20
E&MC MS SO PP MO CAPR E (PC) Peak-top Comments

0 5 10 I3 20
MC MS SO PP MO CA PR E  (PC) Peak-top Comments

sence fram famed CYPrinus camio ofF3 showed thatpg
wolatile canpoundswere Presented in this fish smple
Outof hosepg wlatile ccmpounds 7 were dentified
They were 3me1hyh,butana,ll hexana] 2 _nonanong
decane,ll 2-undecanong putna] and hexadecane Hex
ana] was found mmaxinun concentatpn (Fg 1 L),
Figures (MLP) ndiate canparative studies be
ween wild and famed and in peween different spe

cies
3 D 1SCU ss PN

Taste s usually thought to he Percejved m He
mouth and is due © nonvolatje constituents While
arana is usually thought t0 he Perceived n nose and
mainly due t volatile constituent of the food!?  Hoa
ever same volatile canpounds not ony affect taste
( flavour pymouth) butalso arana ( flavour by nose),
A lthough odour or taste PercePton hY human is not
nomally necessary for survive;l we are stj]] quite sen.

sitive 10 volatile supstances Certajn foods are |jked or

0 5 10 Is 20

IK@MC MS SO PP MO CA PR E (PC) Peak-top Comments

0 3 10 I3 20 %5
MC MS SO PP MO CA PR E (PC) Peak-top Comments
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Volatile canpounds are shown n the fom of Peaks ( each Peak rePresent particular tyPe of compound) i the chranatogmams apove

(A) Volatile canpounds in flesh fiom wild C irthina mrigaja underweight ca 1ﬁg0157W1 (500-800 &), (B) vo Jatile canpounds n flesh

fron wild Cirhinamrigala underweght categOrYW2 (801-1100 8n); (C) volatile compounds in flesh fion wild Cirthina mrigala under

weghtcaegoyW, (1101-14008m; (D) wlatile ampounds in flesh fim famed Cirrhina mrigaja under weight category F ( 500-

800 &), (E) volatile compounds in flesh fran famed Cirhina mrigaja under weight category E (801-1100 80); (B Vo Jatile can-

pounds in flesh fiom famed Cirhinamrigala under weight cawgory E, (1101-140080); ( Gy voltile compounds in flesh fiom wild

C¥YPrinus carpjo under we ght catti%orywl (500-800 gn); (H) volatile canpounds in flesh fran wild CYPrinus cap o underweightcate.

oW, (801-1100 81 ),

( ) wlatile compounds in flesh fran wild CYyPrinus carpjo under weight cateory W3 (1101-14008m0 ),

( ) volatile canpounds in flesh fiom famed CYPrinus cap o underwe ight category Fl (5007800§n); (K) volatile compounds in flesh

fran famed CYPrinus carppo under weight categorsz (801— 11008m) (L) volatile compounds n flesh fiom famed CYPrinus camp o

underweight categoy }«; (1101 -14008n); M-P shov canparison of VOCs of wo samples in a single chimatogray (M) volatile can_

pounds in flesh fiom famed and wild Cirhina mrigalg (N) wlatile compounds in flesh fran famed and wild CYPrinus carpig

() Chranatgmm for comparison of volatile compounds in flesh fran famed Cirthina mri€aja and CyPrinus carpig ( P) volatile

canpounds in flesh fran wild Cirthina mrigala and CYPrinus caip o

disliked because of such campounds Present jn very
snal] concentration TYPically fish do not contain leve]
of comaninant;s they are enough 10 cause a ramatka
ble threat 1©© the healh even after a few meals Rik
fran persjstent oiganic contan pants mcreases for {ose

Persons regular]y consum ng [a€er {ish and Predatory

fsh fram areas of contm mations In the present study

wild fish was caught fran the river and famed fish was
procured fran hatchery ponds t0 generate the nfoma
ton pr fe consumers [t {8 evident fram he reqults
thatwild fish contains more nunper of volatjle orBanic

vlatile organic canpounds as canpared © famed
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fish'%  Their findings are n lhewih the resujs of the
present study It has been recorded hat the amount of
VOCs s|8htlY ncreases wih mcrease m hody
weigh!”  Theywere dJocumented as projucts of oxida
tion of faty acids mn the fish flesh just after death and
dechred as one of thema jor cause of off flavor in fish

Flavor is created hY aramatic supstinces which are pro.
duced fran mass grown n nature A mmatc supstances
w ith inpor@nt odour and wste affct the human palate
with relish zest and sensé’ ~(Chrmatgrams ob ined
fran the analysis of wild and famed Cirthina mrga g
ndicated Presence ofa Jar€e numper of VOCs 1 even
fresh flesh They may affect negatively on the consum.
ers Preference as has heen found mn the Present stud
¥ Soil aJso contains Jai€e number of VOCS!'?  As this
fish species s a pottan feeder and s expPosed to afnost
a]] contamn jnants wh ch rest upon phottm and are ah.
sothed bY Plants here These plangs crustaceans may
be consumed bY this fsh sPecies and may get accumn w
laed n ther muscls These oganjc chemicals cause
sensory changes m fish lmked w ith aPpearance and tex
ture Tt is ako evident fran the findings hat freshness
of the fish can pe detected by VOCs Present fn the
fish The sin jlar attempts have peenmade in the Pres
ent study as the mfomation n the |jterature s non ex.
stent apout fish ﬂavou,r storng and quality improve
ments of indi€enous Indian major camps These {indings
may pe considered as the mnijtja] infomaton apout fese

fish sPecies for consumers and researchers

4 Conclusions

W e extracted fifeen volatile campounds bY ik
ens N jckerson concurrent distijlaton apparmtus fram
wild and famed C irthina mrigala and CYPrinus ca o
For this Pumposg  fish were cooked and volatiles were
llected mn the oranjc solvents Quantjtative and qual
iative estination was made by gas chranato€raphy
W iH and famed fish of d ifferent {ish sizes were camn.
pared bY these canpounds ( appearing in the pm of
peakS), which were dentified fran their retentpn tme
by canparingw ith te standards The campounds were
hexadecanp 3-octang] hexana] pemadecan,e 3-hex
ene | ,0,1 2,undecanon’e Z,heptanon,e butana}l 2-
nonanong | - heptana’l furaldehyd’e 3 methyl] -bu
tna]  tans3_hexene-g] octana] and decand]
which were the mapr volatile o18an canpounds n
these species These campounds varied duali@tively
and quantiativey n hoth will and famed fish of dif
ferentwejght goups The statistea] anasis nd cated
that there were si€nificant differences among the spe
cies There were sgnificant varjatons anong different
campound concentrations when we dealt at canpound
leve] The results are shovn in the tap s) 3 Fram our
fihndings we can conclude that these canpounds are re
sPpansible for the off flavor of wild and famed Citthina
mrgala Furthe’r detailed study can explore femech
anisn of these volatile canpounds in the spoilage of

Cirthina mrga h and CYPrinus carpio

Tah 1 Analysis of varjance for concentration (% age of volatile com pounds from w ild and fam ed Cirthinam rigala and C YPrinus carpo

of three d ifferent fish sizes

Source of Variation DF S MS F Probability

Pecies 1 45. 31 45 31 145 023"
Wil Famed 1 0 02 002 0 00 0 98"
Fish sizes 2 26. 11 13 06 0 42 0 66"
Seciesx W ild Famed 1 59. 45 59 45 1 90 017%
Seciesx Fish size 2 110. 21 55 11 176 017%
Wild Famedx Fish size 2 51. 32 25 66 182 044
Secies Wikl Famed x Fish size 2 670 335 011 099
Eror 238 747, 73 3129

Totw] 249
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Taly 2 (Comparison ofmeans of concen tration (% a8e) of volatile com pound s from w ild and fam ed Cirrh ha mrigala and CYPrinus campo

of three { ifferent fish sizes

T ish Spec jes Fish siz Wild Conc + SE Famed Conc 4 SE t vajue Probabil ity
Cirrhina mrigala W. K 4. 3540 86 4 76=+1. 46 —0 24 0 81N
Cirrhira mrigaja W, E 3. 78 +0. 58 4 544075 —0 81 0 43%8
Cirthina mriga ja W K 408 10 67 5 951 38 —121 024"
C¥prinus carpo W K 6 6742 26 4 16+1. 23 097 0 34"°
C¥prinus carpo W, K 7. 14197 6 2542 30 0 30 o 778
C¥prinus carpio W, K 3.99 40 82 4 46=+1. 10 —0 34 0 74N

Tal 3 (vera]] comparison ofmeans of concen tratjon (% age) for volatile com pounds from w ild and fam ed and three different {ish sizes

Variah Jes Mean Conc + SE Mean Conc + SE tvalue Probab il ity
W il] Famed 4 7040 45 49140 4 —0 30 076"
W. K 7 63£0. 72 7220 71 0 41 0 68%°
W, E 8 28+0. 75 8 21£0 76 0 06 0 95"°
W, 7 8940 66 7.25+0 8 072 0 47

SE= Standax] Emor Wl’ W2 W3: I 7" and 3™ Weight Categries respec tively prwild fish

F,

2
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