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INTRODUCTION

Sucuk 1s a popular and tradi-
tional fermented meat product
in Turkey. Beef or mixtures
of beef and lamb is generally
used 1in sucuk producing. On
the other hand, the utilisation
of mature hen, wused for egg
production is a problem in
poultry industry. Annually
300 000 ton hen meat is pro-
duced. Therefore wuse of hen
meat in meat products industry
Ls important in Turkey.

Tin this research using hen
meat instead of beef was inves-
tigated while Turkish Sucuks
special color, flavor and
texture were tried to be pre-
SEEVEl

The effects of nitrite on
color and flavor development,
and also as an antimicrobial
and antioxidant agent in meat
products are well known.

Some researchers showed that
those effects are more pro-

nounced when the concentration

of nitrite is increased (Sofos
2t al.,1979; Wesley et al.,
LEHG )]

Some others are against this
opinion and found that the
nitrite concentration was
not very important (Hustad
et al.,1973; Brown et al.,l1974:
Salles e E gt 1975 . Sebranek,
1979; Dryden and Birdsall, 1980;
Marrict et al.,1981; Wesley

ot al.;1982).
In this study the determination

of suitable percentages Of
hen meat in the sucuk mix
and also the most efficient
nitrite level were carried
O .
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MATERIALS AND METHODS Uﬁé
Beef and hen meat were ‘g
in the experiments. The
carcasses were obtained the
the slaughter house ©O! .,y
Agriculture Faculty. All(ﬂﬂ
hen carcasses were 2W€
at 18 C and kept at this t%z
rature for a week. Beﬁé
using, the frozen hen Ca?cadﬁ
were thawed at 4 C and dlsiﬂa
Zrom all the fat and the boed
The average pH of hel .
was 5.63. The beef was obté e

from Izmir municipal slau% gy

house after rigormortiS:
beef  was frozen sim: gt
at 18 C and kept at this te@ﬂ
rature for a week. Bewﬁ
using, the frozen beefwmﬂ
“hawed at 4 C and trlﬂﬁ
of all the fat. The av¢%
PH of beef was 5.75. rfﬂd
Sucuk production was ca}ﬂﬁ
out in five groups- fiﬁz
was 100% beef in the  “pé
group, 75% beef and 25; ﬂ?
in the second, 50% beé™ 2%
50% hen in the third:
neef and 75% hen in theé el
and 100% hen in the pel,
For each proportion © f@¢w
and hen meats four dif*" sl
nitrite levels namel¥ '5&%
100 and 200 ppm were arfie;
Each experiment was &7 &
out four times. Sucukwhﬁ;
prepared by using meat rowi
was combined in the five€ 8

. ies
and also other addltlveﬂﬂm
cording to the followind
e Eents

Meat 20kg

Beef fat 6kg

Sailit 500g

Sucrose 50g
Garlic(fresh) 200g

Black pepper 100g

Allspice 100g

Red pepper 60g y)
Cumin 3009 W,
The samples of Sucuiom&;
prepared by using the ddi”ﬁ
tional method with the 20 5
of a pasteurisation 5055w4
65 C because of the P neﬂ;
high levels of salmo™pe
in hen meat. The sucY

was grinded using 3 L




4T3
méﬁier plate and mixed thor-
ﬁﬁcey with curing ingredients,
Sugy, S qnd garlic. Then the
mixtures were stuffed
mm diameter 200 mm
moisture impermeable
@asHngser A eSSt UEL-
at~ ! the sucuks were incubated
mzatc for 24 hours and pasteu-
ey °¢ @t 65 C in a hot cab-

:hriiedThe drying process was
aeginn' G A R (IR E AT S e
ﬁVe ing of drying, the rela-
it humidity was 90%, and
to Nﬁyas decreased gradually
%‘ino in the following days.
!%istg was stopped when the
The ~UY€ content reached 40%.

. Sa
{ngg Mples were vacuum packed

:ng polyamide/polyethylene
he ¥
Of PH value and the amount

in actiQ acid were determined
iﬁére Mix, after fermentation,
) o Pasteurisation and once
lry; 2¢h day of the 8 days
0 IEZ. period. The  amount
. bitldpal At et h e Eh i o=
Yoy ~UTic acid(TBA) value
Measured in the mix,
fhsteu - fermentation, after
“lng) Tisation and in the
0Nt Products. The water
“Qip t, the fat and the pro-
;n _Uifntept were determined
rf valy final products. The
\N:icaf was measured electro-
;Qd@s, ly using sonda elect-
mas e Laqtic acid content
Ny Crmined by titrimetric

:Ud 5 according to Keller
ﬁfri Cton(1974). Residual
S0t metwés determined spectro-
;0 earlcally according
m:hl wrson(1973). The TBA
Héhods A4S determined by the
%f60). ©of Tarladgis et al.
ded Drogrhe moisture content
HFQ mip ein (Kjeldahl) were
{%975). ®d  according to AOAC
:%EermineThe fat content was
(lghgd og‘ according to the
ldt75) : Flyn and Bramblet
%ye b he. yield was calcu-
t%%ﬁl i dividing the final
\hlght, Y the stuffed sucuk
(gs.carr' Sensory evaluation
Vuiedled out on heattreated
)Sucuk slices by a
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was

Seven-score hedonic scale
with 7 excellent ones and
1l unacceptable one. The data
analysed by the standard
statistical variance analysis
techniques as described by

Steele and Torrie(1960).

RESULTS AND DISCUSSTION

The pH values of all the groups

which were measured at differ-
ent stages are shown in Tabile
1. In all the samples pH value
dlecreased significantly with
increasing amount of hen meat.

Table 1. pH values at different

stages of sucuk production.
Samples ] TJzne"
S =Tl . e e
witrite Hen Before | Atter Atter Final ‘
{ ppm) feat ferm. Ferm. Pasteu. |Product
e — — ] (SEEEESNRE—_—— T - S
0 5l 5.05 5.27 5.14
o 25 5.71 4.94 4.97 4.88
)0 bedd 4.85 4.92 4.83
75 5.70 4,74 4.80 415
00 5l 4.7 4,84 4.74
) 5.00 5.14 5.04 4,92
) 5 5.60 4 .80 4.91 4.88
50 50 553 4 .80 4.98 4.87
B D59 4.79 L 4 .91 4.87
100 5% 4.70 4.87 4,80
0 5.63 | 4.99 | 5.20
25 5.60 | 4.90 4.89
t00 | %0 5.0l 4.85 | ¢."{2
75 5.60 | 4.87 4.89
100 562 4.'70 4.82
0 5.66 4.90 4.94
25 5.6% 4.90 |- 4.94
200 50 5.69 4.719 4.94
15 5.70 4 .85 5.04
100 5.63 4.70 4.92

significance:NS-non significant(P7.05)
*-significant (P4 05)

**_signiticant (P<.01)
characteristics

the differences
Vallues o hanats

The muscle
of hen meat and
between the pH
+ial meats may be the reasons
for this effect. The nitrite
levels also affected the pH
values significantly.

The amounts of lactic
in all the groups are
in Table 2.

The initial lactic acid values
increased with increasing
amounts of hen meat 1in
groups of the st
aitrite levels. This
went on until the 2nd drying

acid
given

the
three
situation




day. After the 3rd day, the
lactilch iaciid reached its maxi-
mum level at the =ratio of
ihen meat of 50% while further
increases in the proportion
O hen meat (752 and 100%
revels) caused lfaectac acid
concentration to fall. In
the group of 200 ppm nitrite,
increase in lactic acid caused
by the increase in the amount
of hen meat took place until
the 1st drying day and it
reached the maximum level
with 50% hen meat on the 2nd
day. After the 3rd day, lactic
Acid began to fall with the
greater amounts of hen meat.

Table 2. Lactic acid concent-
ration at different stages of
sucuk production.

Samples Time i
i Lt ,ﬁyﬂ_________q
Witric ien | Before| hfter |After Final
‘ppm) | ileat Ferm. ferm. [Pusteu.|Product
3
0 0.14 Q32 0.40 1359
5 0.10 | 0.55 0.49 1.44
0 50 0.19 Q.56 0.60 1.47
TG 0.24 0,57 0.61 1.36
100 0.26 0.59 0.58 1.28
0 0.15 0.52 053 1.42
25 0:17 0.59 0.60 1.39
50 50 0.19 Q5 0.57 l.40
75 0.26 0,57 0.56 l.10
L00 0.27 0.58 0.00 1,08
0 0,08 0.40 0.42 1,38
25 0.12 0.40 0.57 1.30
100 50 0.28 057 0.57 1.45
5 0.30 0.60 0.62 Ieae
100 0.30 0.0l O.o0l 1.23
U 0.15 0.40 0.50 1.40
45 0.14 0.53 095 Yeo2
200 50 0.28 0.49 0,59 1,23
75 0.31 0.59 0.0l 1,20
100 0,32 0,03 0.63 1591

Significance:NS-non significant(P>.05)
*-significant (P<£.05)
**.gignificant (P<.01)

Although the amount of hen
meat and time have significant
~ffects on increasing lactic
acaic; the nitrite level has
no significant effect.

The factors affecting the
lactic acid amount in a fermen-
ted meat product are the amount
»f salt, the amount and type
of spice (Deketelare et al.
1974), the type of meat, the

amount of initial lactic acldﬁ
and the amount of lactic @
bacteria (zaika et al.:.
Nordal and Slinde, 1980). ne
Residual nitrites of all tes
groups at different Stagﬂ
of production are showd
Table 3.

Residual

Table 3. y
different stad

levels at

agfSsuecuk production.
’///
sample Time** /
T’—_—.—/‘ Final
" *x Before After After Pl_oduct
Nitrite | Hen meatierm. Fferm. pasteu
{ ppm) (%) L=
| : 0.0
0 0.00 | 0.00| 0.00 | 500
25 0.00 | 0.00 | 0400 | 00
0 50 0.00 | 0.00| 0.00 | ;00
75 0.00 | 0.00 8'88 _,9*%%
100 0,00 |_0,00 0
To | TS0 | F0iTs | 39415 | M
25 | 45.25 | 37.50 | 40.7% | 15,00
50 50 38,00 | 41,25 lg-gg o.og
15 27.25 | 18,00 . 0
100 0.00 | 0.00 0.9 —;%ﬁﬂf
=5 | .y | S| oT. 1 40,']5
25 71.50 | 40,00 | 40425 23,00
100 50 | 44.00 | 40.25 | 38,00 | 57725
75 38.25 | 39,25 | 42.75 | 3573
100 |_28l00 | 28175 | 30425 |A5485
T 08.25 | 0b.%0 'Uf.—g\—)’ 65'25
25, | T1.75 | 00.25 | 05.00 | 2160
200 50. | 64.75 | 07,50 | 52.25 | 29,1

|

s
75. | 53.00 | 55.25 | 57.25 | g9,00
100, | 47.50 } 41,715 iiffiJ«i’//J

Significance:N.S.-non :,1gn11xcant(f’7-05)
*-gignificant (Pg.05)
**_.significant (P<&.01) 5()
In the group containind g
DpPm e e the incTt et

in the amount of hen SUM
raused a decrease in the amrﬂg
' residual nitrite £i0?
all the steps of produC

and in the final product-.duﬂ
The initial amounts of feslam’
nitrite in sucuk mixes Contﬂw%
ing 0, 25, 50, 75 and .4
hen meat to which 50 ppm nlyﬁl
te had been added were 4l'aﬂ

45.25%, 38.00%, 27.25% SO
J. 005, respectively. In meﬁ
of the different hen ad¢

groups except the ones . 11K
up of 100% beef, the B1~" jf
revels showed decreaSeS ﬂf
ihe production stages Oﬂoé
reached 37.75%, 18.00%, ' jnd
and 0.00% for mixes contd@* pen
6, 25, 50, 75 and 100% pe
neat, respectively. L ppm
samples containing 1003

ritrite, increasing hen e
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Qau seq

‘nt decreasing residual
Jhmlte level. In this nitrite
lhtrp the atiphlieale il residual
715359 levels were 68.23%,
28 OOS' 44.00%, 38.25% and
Mxe © at the beginning for
5 : containing O, 2.5 508
s fd 100¢ hen meat, respec-
3] Y. These values of residu-
Vmueltrlte reached the final
008 of 68.00%, 40.75%,
De/' BN 25% and B8/ b3,
}m fthely As -it dis sSeen
SRR i €ast amount of residual
Nag te is in the final product
UP of 50% hen meat.
Tay,
le
fnt St4. TBA values at differ-
| dges of sucuk production.
1salnple _ST‘A
7'ime
L.‘izu\n'\“’“
den | Before | After After Final
%om | Meqr| Ferm. Ferm. Pasteu. |Product
’\'\
0
0ll0.1970 ' 0.1814 0.1560 | 0.2477
5103764 | 0.2633 | 0.2067 | 0.2615
0ll0.5365 | 0.5253 | 0.5051 | 0.5850
Tollo.6s50 | 0.5760 | 0.7020 | 0.6848
1
90,6703 0.5831 0,7118 | 0.6357
50! \1
°l0.3413 | o.5265 | 0.5616 | 0.7118
2
2110.3608 | 0.3647 | 0.4524 | 0.4875
"0110.3939 | 0.2861 | 0.7137 | 0.6728
il
2|l 0.s221 0.4895 0.5616 | 0,7118
1o
S[10.0342 | ¢.7625 | 0.6104 | 0.6318
100
Ollo.1326 | 0.1580 | 0.2145 | 0.1619
2
10001 | 0.1716 | c.2282 | 0.2945!
5
‘ 01c.2574 | 0.2945 0.2452 | 0.4622
15
; 0.3588 | ¢,4407 | 0.4563 | 0.6786
I~Jl 200 ..
5 \\\7-5;3232" 0,6240 | 0.6377 | 0,7079
| <0g -
* 0
i 0.1638 | 0.2165 | 0.2301 | 0.2126
25 -
0.2769 | 0.2574 | 0.2340 | 0.2730
50
‘ 0.3179 | 0.2847 | 0.3510 | 0.3939
‘ -’
| | 0.407
\\¢|100 ) 076 | 0.4485 | 0,4154 | 0.4290
. 24275 | 0.4681 | 0,4681 | 0,4836

-non significant(Pp».05)
';Sl‘lnltu.dnt (PL.05)
Signiticant (Pg.01)

i the
EQQ lgiOUp of 200 ppm nitrite
gy = b lte level was found
thy Unnecessarily hiight
group of the final
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products residual ‘nitrite
Levels were found to be 70.25%,
5525 %1, 50 510 47.75% and
50.00% in the order of increas-
ing proportions of hen meat.
The percentage of  hen meat,
the amount of nitrite and
ime were found to have signif-
icant effects on residual
nitrite amounts.

TBA values of all the groups
at different production stages
are given in Table 4. TBA
values increasesd with increas-
ing hen meat, decreasing nitri-
te level and also with increas-
ing, ame. In the products,
nroduced uzing 100% beef,
and 25% and 0% hen, the addi-
tion of 100 pum nitrite caused
4 decrease in TBA wvalue while
in the 75% and 100% hen meat
groups 200 ppm nitrite addition
was necessacy for decreasing
TBA value The percentEage
of hen meat, nitrite level
and +time were found to have
significant effects on TBA
value, as to be seen 1in Table

T e

1

Eraaesialo e the water and

ifat contents, and weight losses
£ -final products with differ-

ent nitrite levels and percent-

ages of hen meat are shown.
Using increasing hen meat
and nitrite levels had a sig-
nificant effect on water con-
tent. Increasing hen meat

caused a decrease in the water

content.  of the "product. In-
creasing the pltrite level
also had the same effect.

The protein amounts of products
increased slightly but signif-

icantly with the increasing
nitrite level. On the other
tand, the protein amount was
decreased by using increasing
HEoportien: ol Sihen S Sme ait S 0On

-he average there were 19.21%
Ceotedn in SO0 ESEbee L S grroupiy;
19.02% in 25% hen group, 18.32%
in. 50%. hen group, 16.57% in
75% hen group and 15.38% in
1.00% hen group. These decreases
Aare significant (IR 2 0as) as
can be seen in Table 5.Fat
contents changed with the




ratios of hen meat.
found to be about

different
While it was

11.14% in 100% beetf group,
it reached the levels of about
0902 wHint 252 hens smeat, o 12 S 00
bl 5102 hen meat, 137 ALt in
75% hen meat and 14.90% in
100% hen meat.

Table 5. Proximate composition
and loss of weight during pro-
duction  of Tdifferents s sucuks.
> Nute VPro*cf‘iw‘at Losy of
t{“” I litrite, O;‘ir% 3 3 |Weights
s {ppm) ' Meat Meat ’ Jeat g HMeat #
% * ¥ * JdS
! ' MitriteNitrite MNitrite [Nitrite
o | s4.81 | 18,70 | 11,07 | 13.35
50 || 55.27 | 19,27 | 11.12 | 17.81
0
100 55.00 | 14.80 | 11,17 | 14.88
200 55.86 | 19.05 | 11.20 | 12.68
0 || 52.22| 18,97 | 10.22 | 21,08
50 | 54.59 | 20.02 | 10.45 | 18.88
25 orn =
100 [ 53.92 |-14.02 | 11.25 | 18.50
200 |/ °4-01 | 18.07 | 11,67 | 17.73
0 52,58 18,25 | 12,25 o]
50 || 72.52 | 18,50 | 12,57 | 20.30
50 .
100 53.27 | 17.75 | 12.40 | 20.10
200 56,52 | 18.77 10.77 2219
0 50,44 [ 2520 | txez208 25059
50 52,70 | 16.95 | 11.57 | 21.80
15 .
100 52.39 | 16.37 | 12.87 | 20.57
200 55, JARINIT 75 =12 2o R0 278
S|
0 51.55 | 15,15 | 15.73 | 22,98
50 52,63 | 15.77 | 14.55 | <¢2,03
100 ) !
= 100 53.00 | 14,90 SLs08n22 29
200 54.05 |15.07. | 14.02 | 23,17
_),_,_J_L_A MU NS eSO oL CEU 00 -
Significance:NS-non significant(Pp.05)
*-gignificant (P<.05)
tx-significant (P<.01)
The loss of weight changed
with the usage of hen meat.Hen
Ieait Shadiisiaine gaEivels e fiRec
oR ipreduet © yielid s Wi rle sSthe
loss of weight was found to
be about 14.68% 1in the beef
group, the others have increas-
ing weight losses, namely,
195.05%, 20.85%, 22.29% and
22.62% in hen meat proportions
of 25, 20, 075 and "L00%, ‘respec-
tively.As 1t 1is seen in Table

5, the meat type or the usage
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signific?

of hen meat has
effect on the weight
The results of sensory eVaDZS
tions of all the groups a5
given in Table 6. ColOT s
affected by increasing amow76
of hen meat and nitrite- at
increasing amount of hen

raused decreasing color gfw/

108"

aspecially when 75% and ltw
hen meat are used. AlsO ol
LAcEeasing RNEE = e lethe
gave a better color tO_ e
product. It 1is seen 1in and
5 that wusing hen meat ofe
nitrite have significant "y
fects on color grades- Uﬁ
a result, only the 9%° 25%
containing 100% beef, _ nd
nen and 50% hen were folﬂ
acceptable e their Cohﬁ
grades. It is well known teﬂ
the myoglobin content of art
and the nitrite level 0¥
important factors on ng7
O product (Wilson, 1 pe
Tomek, 1986). This ma¥ s
the reason that the grow%
of 100% beef and up t°

nen meat had high color Polnte
Use of hen meat and nltrcﬁ
did not have consistent € cts!
onEhel S tessture ™ oL pfoduanf
although a somewhat sigﬂiflcwﬁ

e
effect was observed. KorsC gt

et al. (1978) and olsonlﬁt
al. (1978) indicated ]pV&
the increasing nitrite re¥
have a smooth effect OF “ipf
ture. In the same y udy
results ‘of the present fcl
showed that 50 ppm was sU

ent with 100% beef but Wﬂ@
the other samples which _ p
prepared with different P® _;tf
tages of hen meat, this DX ot
level  was not sufflcl;ﬁm
For these samples 100 "0
or 200 ppm nitrite WwWa°

be used. There were 51gnlf wed

f

differences of flavor hé
different percentages of rﬁe
neat and different nit wd®
levels. 50 ppm nitrité of
found to be successfu’ of
the flavor of sucuk made yﬂﬂ
1009 beef. But in the 00
meat groups 100 ppm and




R O cof cofF Vi G ce h N 1 L 0O © M O 2 O ofr © Y U ™ =
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o Ko o=

A T I T T

N Nitrite had to be wused
iy "®ach a good flavor. It
nihﬁfeported that different

€ concentrations give
By flavor BeSUEESH
rutriilly 100 and 150 ppm
0 € levels were recommended

3g sbtain a good flavor (Was-
"‘Ersan and Talley, 1972; Deth-
i = 5l . .1975;' Shults et
br;21977; oOlson et al.,1978;

°® ang Gregne, 1978).

Table
£ 6. Sensory

8 evaluation

different sucuks.
He s seneral
Nu:t Nitrjte Color [fexture | Flavor hccept .
% Ppm) F——y & = S
Jdeat Meat Meat deat

- * x * -~
= Aitz . te [Nitrite (Nitrite [N
S | el s

.1817 4.882

0 5,018 | 4.521 | 4

5.692 | 5.130 | 5

100 5.909 | 4.567 | 5.283 | 5,149
4

~__| 200 | 5,420 | 4.477

0 | 5.031 | 4.451 | 4.433 | 4,502

25 50 4,897 | 4.108 | 4.484 | 4.1¢5
100 5.854 | 4.987 4,686 4.750

~__| <00 6,055 | 4.462 | 4.170 | 5,078

i g vadte | i

0 5.161 | 4.381 | 4.341 | 4 610

50 50 | 5,347 | 3,973 | 3.933 | 3.9.1
100 | 5,425 | 4.427 | 4.588 | 4 g2 |
e e e,
O | 4.581 | 4.338 | 4.206 | 4.489

75 50 | 4,447 ] 4.028 | 4.324 | 4.341
100 | 4 654 | 4.040 | 4.792 | 4.884
‘\~\‘\‘\fffi_‘ 4,005 | 4.382 | 4.820 | 4.504
O |4.948 | 4,391 | 4.711 | 4.650

Log 50 | 4,755 | 3,883 | 4.103 | 4.184
100 | 4,839 | 4.437 | 4.958 | 4.932

e \LESLLL“(’J_ 4,314 | 4,059 | ¢.320

Sign
liqunCQ.N s 3 o
*N.S.-non significant(P.05)

*-significant (P¢.05)

S
“OTing,y_  **-significant (P¢.01)

Qen eXCellent,l—undccup[ublc.
NS
ii&)aiff acceptability was
"id hen €cted by the nitrite
})Qtrite Meat levels. 50 ppm
£ .level was found to
%E t;Plgnt in 100% Dbeef
g if flnlng a good result.
ﬁtu“t OTmulation has certain
%Write lOf hen meat, this
€vel was not suffici-

and 200 ppm nitrite
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Javel al Igeood e suilSta For EiES
Acceptability when hen meat
wasi'used in the formulation.

CONCLUSION

The results of
study Indiicated
of beef used in sucuk produc-
tion can be substituted with
hen meat. Using hen meat was
CouRdS S to increase the rate
of fermentation, therefore
A somewhat shorter production
DIEOEESS would be suisEablie?
Hen meat also had a decreasing
effect on the moisture content

the present
s AL

of the product. The residual
nEkEE e contenkts! & o Nithe Wspiro-
diciE SIS C onfFadintiinigiSiseme S pescen=
tage of hen meat were found
to be lowest.Sucuk with 25
or 50% hen meat and 100 ppm
nIbEitte level was found to
ne the most recommendable
combination, while the use
D LTSS Lot 10028 “hen"SEmeat idid
not yireld-acceptable products.
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