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Abstract
Formalin is one of the important fixator in fistudtes, and has many effects on morphological isdafefishes, so in this
study the effect of this fixation was examined. Tnesent study was done to investigate the effefcixing and preserving in
10% formalin on the morphological characteristi€goldfish (Carassiusauratus). For this aim, 30 specimens of goldfish were
collected from the Researches Center of AquacyltG@rgan University of Agricultural Sciences andtidal Resources,
Gorgan, Iran. After initial evaluation on morpholog characters such as Total Length (TL), Standamogth (ST) and Head
Length (HL), samples were fixed and preserved i M/v formalin for 11 weeks. After this period, gales were removed
from formalin and measurement and evaluation obrcétatures were done once again. The results sh@henkage was
common in all of the specimens and changes in loottyr were clearly distinguishable with fresh fisich a way that the body

and fins color were opaque but color pattern i®ptable but the intensity is reduced.
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1 Introduction

In Ichthyology, there are variety techniques foirfg
and preserving of fish specimens such as presernving
formalin for prevent dehydration of samples, preisey in
alcohol and freezing that are common than othersway
Identification keys are often based on morpholdgarzad
pigmental characteristics of fixed samples. Becafsthe
variability of properties in the process of fixingnd
maintaining and also the different effects of diffet
fixation methods on the color pattern of fixed séemp
caused the morphological and pigmental charadsigt
live and fresh samples be different with fixed ssp

There are few studies in this field such as: Alssén
et al (2000) studied the effects of freezing arebprving in
formalin and alcohol on three morphometric characte
such as head length (HL), standard length (SL) tatal
length (TL) in two species of mullidae family andd that
fixation has effect on morphology of species. Alsloe
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effects of two methods of preservation (fixatiom atorage

in 10% formalin, and fixation in 10% formalin folled by
storage in 95% alcohol) on pigmentation and morpgtom
characters of larval Ichthyomyzon lampreys was
investigated by Neve et al (2006) and find thattion
have effect of morpholgical indices.

The goldfish Carassiusauratus) is one of the oldest of
domesticated fishes and the first aquarium fisht tha
originally from East Asia. It is a freshwater fiftom the
family Cyprinidae that is similar to common carp
(Cyprinuscarpio) in nutritional and biological aspects
(Vesogh&Mostageer, 1995). The goldfish is an impuoit
fish aspects of research and economically. In anditt is
the most extensively studied species with respect t
hormonal control and  reproductive  physiology
(Bjerseliusetal., 1995).

Because of importance of formalin in fixation o$Hi
samples, in this study, the effect of fixation and
preservation in formalin was investigated on the
morphological characters of goldfisBdrassiusauratus).

2 Materialsand Methods

At the beginning of trial, thirty samples were eclied
from the Research Center of Aquaculture of Bardkemli
martyr, Gorgan University of Agricultural Sciencesd
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Natural Resources, Gorgan, Iran. To identify fishes
samples were studied by usual methods of morphametr
meristic and descriptive. As first step, the moilpbial

characters measured were such as total length (TL),

standard length (SL) (length from head to caudai)vand

head length (HL). Measured was conducted by using a

graded caliper with an accuracy of 1 mm. After roeiag
TL, SL and HL, color pattern of skin and fins inngales

were studied. Tagging or marking was done. Then, as

second step, dead samples were fixed in 10% fanmali
Samples were removed from formalin after 11 weaid a
measurement of TL, SL and HL and evaluation of icolo
pattern were performed once again. At the endrébalts
of two steps were recorded.

3 Results and Discussion

Effects of formalin on morphometric characteristats
goldfish are reported in Table 1. According to tasults of
present study and observe the average of morphiametr
characteristics in Table 2, total length (TL) reeldidn all
the specimens. Also, changes in body color werarlgle
distinguishable with fresh fish. So that, freshhfisad a
color range between orange to red. But after fixed0%
formalin, color features of samples changed anchrec
pale and opaque.

Table 1. Effect of formalin on morphometric chaeastof
Carassiusauratus (TL: total length, SL: standard length,
HL: head length)

Before preserving After preserving Amount of

in formalin(mm) in formalin (mm) shrinkage (mm)
TL SL HL TL SL HL TL SL HL
90 75 19 84 71 17
90 70 18 86 67 17
95 75 19 93 74 18
80 60 16 77 58 15

PUNWONBRUIONORWIOINOWEENOORONWN A
OWONORPNWRARRMUIINNWRARMUINONRPOWNOAORANEND
NNEPRPWORPNNNWOWWONEPENNWOWPRARPORARPBEANNWWEREN

Results of present study showed total length ofpbesn
fixed in formalin reduced than fresh fish that pbly due
to wrinkle and shrinkage of the body and egress of
interstitial water during of preservation in 10%rf@lin.
Also, our results are confirmed by the findings soime
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researchers such as Lux (1960), Parker (1963),Eaugl
(1974). In addition, Jawad et al. (2001) revealédt t
different concentrations of formalin and alcohol one
hand and freezing on the other caused variableedegnf
shrinkage of the three characters studied (SL, HL).
Also, Neve et al. (2006) investigated the effedtfixing in
ethanol and formalin on pigments and total length i
lampreys larval and found color and total lengthbofly
decreased after 3 weeks preserving in formalin. él@w,
Al-Hassan et al. (2000) studied on effects of fiegz
preserving in alcohol and formalin on morphometric
characters of two species of the family mullidaereve
different with our results and gained differentules with
our findings. They observed increasing of TL, Sid aii_

of specimens after 10 weeks preserving in 10% fbnma
that probably was due to period and method of pvesg
in 10% formalin.

Table 2. Average of TL, SL and HL before and after
preserving in formalin

Before preserving
in formalin (mm)

After preserving
in formalin(mm)

Average of TL 83.266 77.500
Average of SL 65.866 62.233
Average of HL 16.833 14.700

Different materials with different concentrationasie
different effects on morphological characters obretl
specimens. The mutations in the effect of presemst@and
freezing techniques could be describe on the hhaisthe
different body sectors of the fish include differehemical
contents; hence, they behave diversely when kept in
different preservative concentrations. The diffeen
perceived on the effect of preservation might be du
genetical factors that assess the ratio of whitered
muscles and the character of tissue water contesti¢ &
Moore, 1986), For example, alcohol (ethanol or raet)
alone expressly coagulates proteins but causeseable
demolition of the micro-anatomy in animal tissue
(Nowacek, 2010).

The nature of the morphological variation is infioed
by many factors including style of preservation tsus
fixation and freezing, concentration and kind ofretical
preservation agents, length of preservation pesatinity
and temperature of the preservative. Also, pawicfdctors
to the fish being preserved are serious includayg, size,
species and developmental state, the presencegof ri
mortis, and the osmoregulatory state of the fistdesth
(Macdonald et al., 1997).

4 Conclusions

In the present study, changes in body color of $esnp
after preserving in formalin were
clearlydistinguishablewithfresh fish, but this aolioss,
does not mean complete loss of color pattern. Bedgth
and color of fixed fish displayed diverse degrekshange
after a standard period of preservation in differen
preservatives, thus, it should be notedthat rednatfcolor
intensity in fixed samples in formalin, does notvéa
interdictionincolor identification keys.



Journal of Environmental Treatment Techniques

2013, Volume 2, | ssue 2, Pages: 28-30

Acknowledgements

The authors would like to thank Aquaculture Redearc

Center of Nasser FazliBarabadi in Gorgan University
Agricultural Science and Natural Resources, Gordjam
for providing the necessary facilities.

References
1. Al-Hassan, LAJ; Bujawari, JA and EI-Silini, O2Q00).

10.

11.

on the effect of some preservatives and freezing on
certain body dimensions of two species of the famil
mullidae collected from Benghazi waters, Libya.
ActalchthyologicaEtPiscatoria, 30 (2): 127-136.
Nowacek, JM (2010) Fixation and Tissue Proogssi
In: John, A. Kiernan (Ed.). Special Stains Educatio
Guide.Literature Order No. 08066. Pp: 141-152.
Macdonald, JS; Williamson, CJ; Patterson, DAl an
Herunter, HE (1997). The shrinkage of Sockeye salmo
fry fixed in 10% formalin and preserved in 37.5%
isopropanol. Canadian Technical Report of Fisheries
and Aquatic Sciences, 2198: 16 p.

2. Vesogh, GhH and Mostageer, B (1995). Freshwester

3.

Press Tehran University of Iran, pp: 317.

Bjerselius, R; Olsen, KH and Zheng, W (1995).
Endocrine, gonadal and behavioral responses of male
crucian carp Qarassiuscarassius) to the hormonal

30

pheromone 17 , 20 -dihydroxy-4-pregnen-3-one.
Chemical Senses, 20: 221-230.

. Neve, FB; Mandrak, NE; Docker, MF and Noakes, DL

(2006). Effects of preservation on pigmentation and
length measurements in larval lampreys.Journalisif F
Biology, 68(4): 991-1001.

. Parker, RR (1963). Effects of formalin on lengthd

weight of fishes.Journal of the Fisherié&®search
Board of Canada20: 1441-1455.

. Engel, S (1974). Effects of formalin and fregzion

length, weight and condition factor of Cisco andowe
perch. Transactions of the AmericBisheries Society,
1:136-138.

. Jawad, LA; Toumi, FFE; Barasi, HME and SiliniAB

(2001). The effect of preservatives and freezinghan
morphological characters of two sparid fishes. dndi
Journal Fisheries, 48(4): 423-426.

. Lux, FE (1960). Length shrinkage of yellowtddunder

between live and landed condition.Transactionshef t
American Fisheries Societ§9: 373-374.

. Leslie, JK; Moore, JE (1986). Changes in lengths

fixed and preserved young freshwater fish. Canadian
Journal of Fisheries and Aquatic Sciend8s 1079-
1081.



