
World Applied Sciences Journal 11 (4): 470-472, 2010
ISSN 1818-4952
© IDOSI Publications, 2010

Corresponding Author: Mohammd Reza Ghomi, Department of Fisheries, 
Islamic Azad University, Tonekabon Branch, Tonekabon, 46817, Iran. 
Tel: +98-911-352 0669,  E-mail: mghomi@tonekabon.iau.ac.ir.

470

Fatty Acid Composition of Kutum Rutilus frisii kutum Roe: The Effect of Fish Size 
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Abstract: Fatty acid compositions of kutum Rutilus frisii kutum roe were determined and C18:1, C16:0, C16:1,
C18:0 and C22:6 were the main fatty acids of roe represented 81% of total fatty acids. Monounsaturated fatty
acids represented the most dominant class of total fatty acids (44.69%) followed by saturated (37.85%) and
polyunsaturated (12.09%) fatty acids. The contents of EPA and DHA were 4.10 and 6.81% respectively. N-3
fatty acids represented higher contents than n-6 counterpart, giving n-3/n-6 ratio of 17.36. Monounsaturated
fatty acids represented the most dominant class of fatty acids in smaller fish roe; however roe of larger fish
contained higher amounts of polyunsaturated, EPA and DHA fatty acids.
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INTRODUCTION (Cyprinidae) roe is traditionally processed into “Eshpel”

Long-chain polyunsaturated fatty acids such as EPA traditional food locally named “Koko”. Therefore the
and DHA are almost obtained from the marine food. There objective of this work was to determine the fatty acid
is little doughty about the cardioprotective effects of composition of kutum roe and also the effect of fish size
marine foods especially fish and crustaceans [1]. These on the fatty acid composition of the roes.
important n-3 fatty acids can not be synthesized in human
body, therefore must be supplied through diet [2]. MATERIALS AND METHODS
Another rich source of polyunsaturated fatty acids such
as eicosapentaenoic (EPA, C20:5n-3) and Fish: Freshly-caught kutum (n=20) were used in this
docosahexaenoic (DHA, C22:6n-3) is fish roe which refers study. Fish have been caught (April-2010) by cast net of
to the eggs of a female fish [3]. 50 mm mesh size from valiabad river (Tonekabon, Iran).

Sturgeon caviar has been the most commercial After capture, the fish were divided into two groups of
aquatic products. Caviar is usually prepared by adding 4 small (n= 10, weight: 542±84.68 g; length: 37.76±3.03 cm)
to 6% salts to the eggs of newly caught sturgeon to and large fish (n= 10, weight: 1390±112.08 g; length:
enhance its flavor and preservation. Sturgeon roe 51.35±1.86 cm). They were then dissected to remove the
contains significant amounts of essential fatty acids such ovary. The eggs were tightly attached to the ovarian
as EPA and DHA acids [4]. Drastic decline of natural cavity. The mean weights of ovarian mass (±1 g) in small
sturgeon population has occurred due to overfishing, and large fish were 99±15.9 and 290.8±50.8 g and the mean
poaching, water pollution, dredging and gravel mining gonadosomatic index (ovary weight/body weight ×100)
and blocks in upstream migration. These factors were measured 18.23±2.32 and 20.79±2.39% respectively.
consequently affected caviar production; therefore The roe samples were transported to the laboratory while
attempts have been made to use other fish roes [3]. Fatty kept in ice containing boxes.
acid compositions of edible roes of several marine and
freshwater fishes have been determined [4-9]. However Lipid Extraction: For fatty acid analysis, lipid was first
there is no report in the literature concerning the fatty acid extracted according to Kinsella et al. [10]. Fifty g of
profile of kutum roe. Kutum, Rutilus frisii kutum sample  were  homogenized in a warring blender (32BL79,

(salted-roe) or can be used as an ingredient in making
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New  Hartford,  Connecticut,  USA)  for 2 min with a
mixture  of  50  ml  chloroform  and  100   ml  methanol.
Then 50 ml of chloroform were added and further
homogenized. Finally 50 ml of distilled water were added
to the mixture and blended for 30 sec. The homogenate
was filtered through a whatman No. 4 filter paper into a
decanter (Witeg, Germany). The lower fraction was then
collected and filtered. It was then transferred to a rotary
evaporator (Rotavapor R-114, BÜCHI, Swiss) for solvent
evaporation.  Lipid  content   was  expressed  as  gram per
100 g wet weight. 

Fatty Acid Analysis: Fatty acid methyl ester (FAME) was
prepared as follow: Lipid samples (15-20 drops) diluted
with 2 ml of KOH followed by the addition of 5 ml n-
hexane in a sealed tube. The mixture was then shaken
using a vortex for 1 min and left for about 20 min until it
separated into two phases. The top layer, FAME was then
taken for analysis by using Trace GC (Thermo Finnigan,
Italy). The GC conditions were as follow: capillary column
(Bpx-70 120 m x 0.32 mm i. d. × 0.25 µm), the split ratio was
90:1. Injection port temperature was 250°C; flame
ionization detector temperature was 270°C. Oven
temperature was set at 195 ºC for 90 minutes. Flow rate of
carrier gas (helium) was 1 mL min  and the makeup gas1

was N  (30 ml/min). The sample size injected for each2

analysis was 1 µL.

Statistical Analysis: Difference in the contents of fatty
acids in small and large fish roe was analyzed by
independent samples t-test. All data are expressed as
mean±SD. The software used was SPSS statistical
software, release 16.0 (SPSS Inc., Chicago, IL, USA).

RESULTS AND DISCUSSION

Fatty acid composition of kutum roe are shown in
Tables 1 and 2. C18:1, C16:0, C16:1, C18:0 and C22:6 were
the main fatty acids of roe represented 81% of total fatty
acids. Monounsaturated fatty acids represented the most
dominant class of total fatty acids (44.69%) followed by
saturated (37.85%) and polyunsaturated (12.09%) fatty
acids (Table 2) and similar pattern was also reported in
Mugil spp. Roe [8]. Palmitic acid (C16:0) was the most
abundant (25.11%) saturated fatty acids in kutum roe
followed by arashidonic acid (8.01%). Palmitic acid was
also present in high amounts (11.65%) in Chinook salmon
roe [11]. According to Huynh et al. [12], palmitic acid is
rich in metabolic energy required for fish growth and
formation of roe in females.

Table 1: Fatty acid composition (g/100 g of wet weight) of kutum roe

Fatty acids Small fish Large fish Total mean Range

C12:0 1.80±0.07 * 0.84±0.04 1.34±0.46 0.82-1.80a b

C14:0 1.04±0.01 1.02±0.07 1.02±0.05 0.97-1.10a a

C14:1 0.45±0.03 0.45±0.04 0.45±0.03 0.43-0.50a a

C16:0 22.61±0.84 29.61±0.26 25.11±4.37 20.01-29.82b a

C16:1 11.36±0.09 9.96±0.04 10.62±0.72 9.73-11.37a a

C17:0 1.32±0.10 1.43±0.11 1.40±0.09 1.32-1.56a a

C17:1 0.90±0.02 0.85±0.02 0.86±0.02 0.84-0.89a a

C18:0 7.98±0.03 8.52±0.53 8.10±0.72 7.13-8.93a a

C18:1 33.21±0.94 27.03±2.36 30.25±4.22 25.77-35.62a b

C18:2 n-6 0.89±0.05 0.67±0.04 0.73±0.14 0.61-0.89a b

C20:0 1.35±0.02 0.56±0.11 0.89±0.12 0.50-1.42a b

C18:3 n-3 0.49±0.05 0.31±0.02 0.44±0.12 0.30-0.57a b

C20:1 2.71±0.13 2.25±0.11 2.01±0.54 1.40-2.71a a

C22:1 0.53±0.03 0.34±0.02 0.49±0.14 0.33-0.68a b

C20:5 n-3 2.66±0.28 5.02±0.38 4.10±0.48 2.66-5.31b a

C22:6 n-3 4.43±0.65 8.34±0.87 6.81±0.65 4.43-8.96b a

*Values are means and SD of six replicates. Means with the same small
letter are not significantly different at P < 0.05.

Table 2: Major classes of fatty acids (g/100 g of wet weight) of kutum roe

Fatty acids Small fish Large fish Total mean Range

SFA 35.55±1.07 42.72±1.15 37.85±3.96 35.55-42.87a a

MUFA 49.15±1.36 39.44±3.12 44.69±4.60 39.43-49.15a b

PUFA 11.09±1.29 14.79±1.70 12.09±1.99 11.09-14.79b a

n-3 10.97±1.00 13.86±1.33 12.22±2.29 9.59-13.85b a

n-6 0.893±0.07 0.68±0.06 0.75±0.19 0.61-0.89a a

n-3/n-6 11.48 21.25 17.36±6.1 10.77-22.70b a

*Values are means and SD of six replicates. Means with the same small
letter are not significantly different at P < 0.05.

Saturated fatty acids in kutum roe were higher than
that in Alaska Pollock Theragra chalcogramma with
26.1% [6], Mugil cephalus with 15.8-17.35% [7] and white
sturgeon Acipenser transmontanus caviar with 18.68-
22.19% [4].

The most abundant fatty acids in PUFA were EPA
(4.10) and DHA (6.81) (Table 1) and DHA contents were
higher than EPA. In eggs and ovaries of White Sea bream
also the contents of DHA (23.09-27.5%) was higher than
EPA (4.91-6.73%) [12]. Skipjack tuna (Katsuwonous
pelamis) head oil also showed more DHA than EPA [14].

The EPA and DHA contents of kutum roe are lower
than that in roach Rutilus rutilus with 8.3% EPA and
26.5% DHA, European perch Perca fluviatilis with 6.7%
EPA and 31% DHA, Atlantic herring Clupea harengus
with 10.1% EPA and 29% DHA [5], blue mackerel Scomber
australasicus with 10.1% EPA and 22.6% DHA,
Australian salmon Arripis trutta with 8.7% EPA and
20.6% DHA [15] and the fish species studied by Rincón-
Cervera et al. [8]. However the EPA content of kutum roe
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is in close proximity to the EPA content of skipjack 5. Kaitaranta, J.K. and R.R. Linko, 1984. Fatty acids in
Katsuwonous pelamis (3.8%), tongol Thunnus tonggol the roe lipids of common food fishes. Comparative
(4.62%) and bonito Euthynnus affinis (4.62%) roe [9] but Biochemistry and Physiol., 79: 331-334.
its DHA content is lower. 6. Bechtel, P.J., J. Chantarachoti, A.C.M.  Oliveira  and

In kutum roe, higher content of n-3 fatty acids was S. Sathivel, 2007. Characterization of protein fractions
found in comparison with n-6 fatty acid content and from immature Alaska walleye Pollock (Theragra
similar results were also found in Alaska Pollock by chalcogramma) roe. J. Food Sci., 72: 338-343.
Bechtel  et  al. [6] and in skipjack, tongol and bonito 7. Rosa, A., P. Scano, M.P. Melis, M. Deiana, A. Itzeri
tuna's roe by Intarasirisawat et al. [9]. It has been shown and A. Dessi, 2009. Oxidative stability of lipid
that although the fish oil  contain  low  amount  of n-6 components of mullet (Mugil cephalus) roe and its
fatty acids, however it has crucial effects on several product "bottarga". Food Chemistry, 115: 891-896.
biological functions such as reproductive or 8. Rincón-Cervera,  M.Á.,  M.D.  Suárez-Medina  and
cardiovascular performance [12]. J.L. Guil-Guerrero, 2009. Fatty acid composition of

In small fish roe monounsaturated fatty acids selected roes from some marine species. European J.
represented the most dominant class of fatty acids Lipid Sci. and Technol., 111: 920-925.
(49.15%) followed by saturated (35.55%) and 9. Intarasirisawat, R., S. Benjakul and W. Visessanguan,
polyunsaturated (10.9%) fatty acids, while roes from 2010. Chemical composition of the roes from skipjack,
bigger fish contained more amounts of polyunsaturated tongol and bonito. Food Chemistry doi:10.1016/
(14.52%) and n-3 fatty acids. The contents of EPA in small j.foodchem.2010.07.076. In Press.
fish roe (2.66%) were significantly lower than that in 10. Kinsella, J.E., J.L. Shimp, J. Mai and J. Weihrauch,
bigger fish (4.88%) and the same trend was also found in 1977. Fatty acid content and composition of
DHA, with roes of bigger fish contained higher amounts freshwater finfish. J. Am. Oil Chem, Soc., 54: 424-429.
than smaller fish roe. In larger fish roe the contents of 11. Bekhit, A., J.D. Morton, C.O. Dawson, J.H. Zhao and
C18:3 fatty acids were lower (0.31%) than roes from H.Y.Y. Lee, 2009. impact of maturity on the
smaller fish (0.49%). Shin et al. [4] in a study on the physicochemical and biochemical properties of
cultivated white sturgeon have shown that caviar from Chinook salmon roe. Food Chemistry, 117: 318-325.
larger fish  contained  higher  amounts of n-3, DHA and 12. Cejas, J.R.,  E.  Almansa,  J.E.  Villamandos, P.  Badia,
n-3/n-6 fatty acids, but the contents of C18:3 were lower. A. Bolaos and A. Lorenzo, 2003. Lipid and fatty acid
In conclusion roe from kutum is a good source of composition of ovaries from wild fish and ovaries
polyunsaturated fatty acids and can be used as a raw and eggs from captive fish of White Sea bream
material in making food ingredients. (Diplodus sargus). Aquaculture, 216: 299-313.
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