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ABSTRACT

A lotal of 100 samples (25 of each} of herring flsh roes (raw, smoked) and caviars
{red.blacic) were collected from different retuil stores in Alexandria governorate to eval-
uate their fat quality which include fat.cholesterol contents, acid number, free fatty ac-
ids.conjugated dienes, thiobarbeturic acid ,and polyene index . The results revealed
that fat content in smoked herring fish roes showed the highest concentration among
the examined products with a mean value of 29.7% . Concerning cholesterol, black
caviar showed the highest mean concentrations (254.2mg/ 100gm) while raw herring
eggs showed the lowest (8.280 mg/ 100gm ). In case of acld number and free fatty ac-
ids ,the highest mean concentrations{6.542 mg KOH/g of fat and 3.27 Imi/gm., respec-
tively } were found in smoked herring roes and the lowest{4.124 mg KOH/g of fat and
2.062 mi/gm., respectively ] were in raw herring eggs . Regarding conjugated dienes
and polyene index, the highest values{0.523n mole/mg, 1.542 ml/gm) were detected (n
smoked herring roes . At the same time, black cavlar showed the highest level of thio-
barbeturic acid value (4.689 mg/kg) while raw herring eggs had the lowest level
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{2.124mg/ kg).

INTRODUCTION

Fish eggs are commenly called roc particu-
larly when they are present In skeins. Roe
prodncts are usually refrigerated or frozen al-
though some are shelf stable as a result of
thermal processing, pickling, salting or dehy-
dration {Hul,, 20086). The caviar is the salted
roe or eggs of certain large fish species, espe-
clally members of sturgeon famlly. They are
elther black or slate gray, depending on the
specles. Caviar with commercial natnes "Para-
dise", "Heaven" and red eaviar is made from
the roc of salmon. products from other spe-
cies have to hc labelled "imitatton caviar’ or
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Include the name of the fish before the word
caviar in most markets sueh as "lump fish
caviar" and capelin caviar . Imitiation caviar Is
defined as roe or eggs that comes from a flsh
other than sturgeon, Is not true caviar,and 1t
1s classifiable as a caviar substitute. Lump
fish caviar was originally an imitiation of cavi-
ar because the eggs are of stmllar size to those
of sturgeon and they were coloured black or
red. Caviars are generally made after thc eggs
have been singled by sereening or other wise.,
separated from any supporting conneetive tis-
sue out. The eggs are then brined, cured and
somettmes eoloured or flavoued (FAO, 20086}
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Fish eggs (roes) and caviars have a high
nutritive value because thelr high content of
omega 3 polyunsaturated fatty aclds. They
are known to be good source of proteln and
essential polyunsaturated fatty acids (PUFA)
and other nutrients (Hartmut., et al., 2000,
Miguel., et al., 2008). Further, studies sug-
gested that polyunsaturated fatty acids
{PUFA) help in reducing diabetes risk, reduc-
Ing the risk of incidence of Alzhelmer disease,
cancer and in preventing heart arrhythmias
that can lead to sudden cardlac death (Lich-
tenstein, 2003., Morrls, 2003 and Minh
Dleu etal., 2007). Therefore as a result of
the importance of flsh roes and caviars to hu-
man health and due to the possibilities of lip-
Id oxldatton and hydrolysis, the purpose of
this search s to givc an idea on fat quality of
sh roes and eaviars and to discuss its impo-
tance to human health .

MATERIALS AND METHODS

Sampling :

A total of 100 samples of flsh roes (raw
herring f1sh roes and smoked herring fish
roes} and caviars( red and black] (25 for each)
were collected randomly from Alexandria re-
tall stores. Samples were transported in an In-
sulated ice box to the laboratory to be ana-
lyzed for fat quality parameters.

1- Fat content: It was determined accord-

ing to foich mcthod 1957.

2- cholesterol content : It was determined
using a colourlmetric method as de-
scribcd by Bohac,, et al., (1888).

3- Acid number: It is deflned as the num-
ber of milligrams of petassium hydrox-
ide required to neutralize the free acid
in 1 gm of the sample. It was deter-
mined According to Pearson 1970.

Mansoura, Vet. Med. J.

194

4- Frec fatty aclds : It was estimated ac-
cording to Pearson 1870.

B- Conjugated diemes: {t can be deter-
mined using ultraviolet { UV] -vistble
spectrophotometer. (Sanitago., etal.,
1997).

8- Thiobarbeturic acid substances (TBA):
[t was determined using cold extraction
method aecording to (L1, et al., 2001}).

7- polyene index {PI) : It was determined
according to Willy., et al., 2009.

RESULTS
Fat quality of the examined herring fish
roes {raw,smoked)} and caviars{red, black } are
showed In Tables 1-3 .

DISCUSSION
ipid and cholesterol contents (mean+SE}
of fish roes (raw and smoked herring fish
roes) and cavlars {red and black) were record-
ed In Table (1). Results showed that the high-
est pereent of fat was found In smoked her-
ring fish roes (29.7 %) while the lowest was in
red caviar (18.27%), There was a significant
difference In percent of fat between herring
fish roes and caviars at p<0.05. The increase
in fat content of smoked herring fish roes
might be refered to the decrease in molsture

content in smoke cured product.

The fat contents of several épecies of fish
were studied and the fat contents of their roes
were determlned. It was reported that the fat
content of salted mullet roe was 25.7%. ( LU.,
et al., 2008). Furthermore, Minb Dieu., et
al., 2007., found that the fat content of roe of
herring flsh was 28.110.75. (Minh Dieu.,
etal., 2007). Fat content of Fresh roes from
four Indlan Inland fish specles viz., Catla
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catla (catla), Cyprinus carplo {carp). Labeo ro-
hita (rchu} and Channa striatus {murrel) were
3.9 %,3.2%,5.3% and 9.5%., respectively. (Ba-
laswamy., et al., 2009). Lu., et al., 1979
found that the fat content in unprocessed
grey mullet cgg was 13.7%. (Lu., et al,
1979). The raw [at contcnt of pacific grey
mullet caviar Is 11.063 % in raw egg of paeific
grey mullet and 39.906% in dried paclfic grey
mullet cavlar (Singor., et al., 2002, Hunkar.,
et al,, 2008). Eun, et al., 1994., repoted that
the fat content of channel catfish rce was
8.0% .

Souci., et al., 2000., found that the crude
fat content of cavlar was calculated as
15.5%. Maoreover, Fat content of eaviar from
farmed sturgeon was 10.9% {wet weight)
{(Wirth, et al., 2000).

Results of Table (1) indicated that Black
caviar showed the highest mean concentra-
tions of cholesterol (254.2mg/100gm) while
raw herring eggs showed the lowest concen-
tration (8.2802mg/100gm ) Table (1).

It was reported that cholesterol content of
smoeked herring eggs was 26.6 mg/100g while
that of mullet roe was 387.5 mg/100g. (FAQ.,
2008).

Table (2) ilustrated lipid hydrolysis and
lipid oxidation indicators (meantSE} in flsh
roes(raw and smoked herring roes} and cavi-
ars (red and black). Results of lipld hydroly-
sis showed that the highest mean values of
acid number and [ree [atty acids (6.542 mg
KOH/gm of [at, 3.271 mi/gm) were In smoked
herring roes and the lowest (4.124 mgKOH/
gm of fat, 2.062 ml/gm} werc in raw herring
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eggs. In case of conjugated dienes and poly-
ene Index, the highest values {0.523 n mole/
mg, 1.542) were in smoked herring roes. At
the same time, black caviar showed the high-
est level of thiobarbeturic acld value {4.689
mg/kg malondialdhyde) whlle raw herring
egge had the the lowest level (2.124 mg/kg
malondialdhyde).

Fish lipids are subjected to two main
changes after fish death lipld hydrolysis (il-
polysis Auto-oxidation) and Hpid oxldation.
The main reactants in lUpid hydrolysis in-
volves atmospheric oxygen and fish lipid but
the reactions are inltlated and accelerated by
heat, light (espeelally ultra violet light) and
several organic and inorganic substances like
copper and {ron ions (Mayer and Ward,
1991). The end products of lipolysis is libera-
tion of the {ree fatty acids . In case of lipid oxi-
dation, the prmary preduets of auto-
oxtdation of lipids is peroxldes . Almost imume-
dialely after pcroxides are formed, the non
conjugated double bonds (c=c-c-c=c} that are
present in the natural unsaturated lipids are
converted to conjugated double bonds {c=c-
e=c). Conjugated dlenes absorb ultraviolet ra-
diation strongly at 233nm. Thus oxidation
can be followed by dissolving the lipids in a
suitable organic solvent and measuring the
change in its absorbance with time using ul-
tra violet spectrophotometer (Santiago., et
al., 1997). During storage, In later stages of
lipid oxidation, secondary lipid oxidation
products will usually be present thus be In-
dicative of a history of auto-oxidation. These
products comprise aldhydes, ketones, shart
chaln [atty aclds and others, many of
which have very unpleasant odeours and fla-
vours, Thlobarbeturic acld value(TBA) Is a
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parameter to measure the secondary lipid oxi-
dation products.

Thlobarbeturic acld value (TBA) 1s a good
indicator to determine the quality of the flsh if
It was frozen , chilled or stored with iced (Tar-
ladgis ct al., 1960, Varecltzis et al., 1888). It
has been suggested that maximum level of
TBA value Indicating thc good quallty of the
fish frozen, chilled or stored with lee 18 5 mg
malonaldehyde /kg, while the fish may con-
sume up to the level of 8 mg malonaldehyde /
kg (Schormuller, 1969). TBA value of pro-
cessed salted eaviar was found as 4.8 mg/kg
malonaldehyde. The reason of this Increase in
TBA value s the effect of salt which increases
oxidation. In eonsumabie flshery products
TBA value is reported as 5-8 mg /kg malonal-
dehyde (Schormuller, 1968, Ozden and
Gokoolu 1997). Lipid oxidation{TBA) varles
according to time of storage, storage tempera-
ture, level of fatty acids and the existence of
antioxidants, prooxidants in the environment
(Serdaroolu and Felekoolu , 2008).

It was found that T B A (mg/kg malondi-
aldhyde) of raw egg of grey mullet was 2.08
mg/kg malondlaldhyde and 4.80 mg/kg mal-
ondialdhyde of processed egg of grey muliet
(Hunkar., et al., 2008).

Polyene Index, PI (C20:5 + C22:6/Cl16:0)
might provide a meaningful tool to meas-
ure oxdative rancldity in filshery product be-
cause {t inciudes only 2 major polyenolc fatty
aclds that the levels of which, can bc meas-
ured with reasonable accuracy as they are the
larger fatty acids among the large gas chrom-
atography pcaks. (Willy Pranata., et al.,
2009).
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Perez-Mateos ef al. (2004) found that the
ratlo of total unsaturated to total saturated
fatty acid In sardinops sardines declined dur-
ing 90 day’s storage at -22.3°C and then sta-
bilized (Perez-Mateon et al. ,2004).

It was reported that the amount of the pol-
yene Index Pl In Bagridae Catfish [Mystus
nemurus) decreased in value throughout the
storage period and temperature. At ambient
temperature, PI decreased from the initial val-
ue of 3.70-3.67 after 24 h storage, to 3.64 af-
ter 10 days storage at 10°C and to 3.55 after
20 days at Iced storage. The initial value of
sardines [1.50) was much higher than that of
sardinops sardines (0.88-0.93). The Pl de-
creased during storage, but remained nearly
stable after 6 weeks storage (Willy Pranata.,
etal., 2009).

Comparison between fat guallity (meant
SE} of fish roes and cavlars were reeorded In
Table {3). herring fish roes showed higher lev-
els of fat contents than caviars and the vise
versa for cholestero] content. Our results also
showed that herring flsh roes had higher lev-
els of lpid hydrolysis and pid oxidation pa-
rameters than caviars .

Several studies were carried out on fat con-
tent of fish roes and eaviars. it was reported
that the total lipid content {on a fresh weight
basls) of the aquatic eggs {Canned eggs of
lumpfish {Cyclopteris lumpus], Attantlc sal-
mon [Salmo salar), trout (Oncorhynchus my-
kiss), smoked herring (Clupea harengus), and
sea urchin, fresh sea urchin eggs, and Avgota-
racho l.e. salted and waxed mullet (Mugil
cephalus) roes were ranged from 4.2% In
lumpfish t013.8% in mullet roe (FAQ, 20086).
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Moreover, Sengor., et al., 2002 found that
the fat contcent of mullet roe was 8.4% . At the
same time, crude fat of Sea Urchin {Paracen-
trotus llvidus}] Roe was 3.05 + (.30%,.
(Sthendan., et al., 2008, Llyana-Pathirana.,
et al., 2002, George., 1890).

The oxidative stability of lipids from sal-
mon roe and herring roe was eompared
with those of commcreial fish olls originat-
ed from sardine and tuna. On the basis
of oxygen consumption, fsh roe liplds
showed the higher oxldatlve stabllity than
both fish olls. cholesterol content in flsh roe
lipids were 6.3% and 9.7% of total lpids for
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salmon roe and herring roe (Fukunaga.,et al.,
2007).

CONCLUSIONS

In conclusion,the present study indicated
that herring flsh roes and caviars marketed
in Alcxandria are of good keeping quality [rom
the point of view of fat quallty. Mozeover , the
fat quality examination revealed that process-
ing and smoking of frozen herring fish in-
crease the susceptibility of lipid hydrolysis
and lipld oxidatlon and henee increase the
levels of lipid hydrolysls and lipid oxidatlon
parameters in smoked herring fish products
{roes).
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Table (1) : Lipid and cholesterol contents {meandstandard error) of fish roes and caviars.
—
Total lipids Cholesterol
Type of sampies % Mazx, Meant SE | (mg/100gm) | Max. Meant SE
Min. Min.
Raw herring eggs 29.82 31.80 29.7*1 0.261 7.821 8.58 §.28**10.118
—_—
Smoked herring eggs 2324 256 24.61*10.376 24.703 26.063 | 25.3*¢10.191]
Total 23.24 31.80 27.1610.319 7.821 26.063 16.79+0.155
Red caviar | 18.27 18.6 18.37*1 0.209 212 214 213.2%*10.335
wr—

Black caviar 232 244 23.77*1 0.196 254 255 254.2%%40.325
Total 18.27 24.4 21.07 +0.203 212 255 ‘il"l.'? 0.330

* significant st P< 0.05 ** Highly significant at P< 0.05

Table (2) : lipid hydrolysis and lipid oxidation indicators {(meant SE) in fish roes(raw and

smoked herring roes) and caviars (red and black ).

T
Acid number Free fatty Conjugaied Thiobarbeturic acid polyene
Samples [mg KOH/g | acids(im)/gm) dienes substances. (TBAmg/kg | index (PI)
of fat] (n mole/mg) malonaidhyde )
Raw herring cggs 4,124*+0.050 | 2.062*10.126 | 0.462+0.061 2.124*10.079 1.539 £0.013
L
Smoked herring eggs | 6.542*£0.038 | 3.271*:0.103 | 0.52310.022 3.542*10.022 1.542 £0.067
Total 5.330 £0.044 2.66530.115 [ 0.493 10,042 2.83340.051 1.54110.040
Red caviar 4.567 10.010 | 2.284+0.028 | 0.35910.017 4.567 +0.023 1.508 iO.OlOJ
Black caviar 4,689 £0.045 |2.345 £0.026 ] 0.312 10.010 4.689 £0.025 1.489 10.014
T
hotal 4.628 +0.028 |2.314 £0.027 0.356 £0.014 4.628 £0.024 1.499+0.012

*Significant at P< 0.05

Mansoura, Vel. Med. J.
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Table (3) : Comparison between fat quality(meant SE) of fish roes and caviars .
Thiobarbeturic
Samples | Total lipids % | Cholesterol | Acid number | Freefatty | Conjugated | acid substances. polyene
{mg/100gm) [mg KOH/g acids dienes {n (TBAmg/kg index (PI)
of fat] {mlgm) mole/mg) malonaldhyde
Herring fish| 24.61*10.319 | B.28**10.155 | 5330 *+0.044 | 2.66510.115 | 0.493 10.042| 2.833*10.051 1.541+0.040
rocs
caviars 17.9*+0.203 213.2**10.33 | 4.628*20.028 | 2.31510.027 | 0.35610.014 4,628*10.024 1.49940.012
Total 20.25520.261 | [10.74 20.243 | 4.979 £0.036 | 2.48910.071 | 0.425 10.028 3.731 £0.038 1.52 +0.025

* significant at P< 0.05

Mansoura, Vet. Med. J.
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