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10 .“cﬁm:h of altering meat tenderness including the use of marinades have been evaluated (Gault, 1985). Acidic
n}:lllion"lolves the immersion of meat in an acidic solution of vinegar, wine or fruit juice (Lewis and Purslow,
5:];11“0" and Light, 1990). Marinades with a tenderizing capacity are particularly important in apptications
+ . muscles rich in connective tissue. These muscles often make up the cheaper carcass cuts and the tenderizing

! w:,gmﬂ;inatiﬂg offers a commercially important means of upgrading them (Gault, 1991; Lewis and Purslow, 1991).
I?mﬂ Monahan found (2002) that when shin beef strips were immersed in the citrus juice marinade (31% orange
31% lemon juice, 38% distilled w:li.x:r).1 then lh!: pH vn!uc decreased from 5.7 tu‘3.1 and the Warner-Bratzler shear

"\m!uc decreased from 178 to 44_ Nem™ fl.'l”()\\'lll g Illill‘ll!illliul.t. It has been also Iounq out that _lhc sensory analysis

'« [or tenderness and _iuiclin'css mcrcasu:{ !olio\wng marination. The purpose 9I‘ this study is to investigate the

atial marination of citrus juice on lcndurllz_u'.g the _bcc!’ 5 \\"Illi. high connective tissue content. Previous researches
peen pcrlbrmcd for orange and lemon juice marinades. This study also contains the data for the marination of

ille orange juice.

als and Methods
Feuts (M. semitendinosus) used in this study were obtained from a local Turkish abattoir, 12 samples for 6 different

mdes and control group were tested during the investigation. 4% salt and 0.5% sugar was added to deionized water
+r to make a control group solution.

able 1: The content of marinates.
ades  Juice (o) Solution (%)
100

Seville orange 31 69
Seville orange 62 38
Lemon 31 69
Lemon 62 38
Orange 31 69
Orange 62 38

i) I

beef samples were immersed in these solutions. Six of the samples from each marinade were analyzed at the end of
urs, whereas 6 of the 12 samples were analyzed at the end of 48 hours. Each side of the samples was grilled for 4
. The pH measurements, surface colour measurements and the texture analysis were done for the 24 hour-marinated
the 48-hour-marinated samples after cooking. Colour measurements were carried out at the surfaces of samples by
18 & Minolta chromometer (CM 3600 d). Texture analyses were performed by using Ta Plus Texture Analyser
ek Lloyd Instruments Ltd., UK). Correlations between the changes in pH, the a/b value; “the index of consumer
N2 (ICT)” and the hatdness values were calculated.

illts and Discussion
average pH values of raw meat samples were 5.26 and pure Seville orange juice, lemon juice and orange juice were
5, 2.80 and 3.43 respectively. The addition of salt and sugar to deionized water increased the pH of the solution. A
gise in the pH value of the samples was observed at the end of 24" and 48" hours according to the marination
kess. The pH value of the control group was the highest when compared with the marinated samples. Samples
lcq with 62% lemon juice had the lowest pH value (a decrease of 1.51), while the samples marinated with 31 %
uice had a higher pH value,
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Figure I: Figure 2: Figure 3
The effect of Seville orange juice The effect of lemon juice on the The effect of oran i
on the hardness of cooked beefs hardness of cooked beels hardness of cu%lijill';" on the
2 “ed boefy

The hardness of the unmarinated samples increased during storage but marination process reduced this
tenderising effect of marination increased, as the concentration increased except for the Sevyille oran ‘"S b

the cooked samples at 48™ hour, which were marinated with 62 % content Seville orange juice, had th e
(3.08 N); cooked samples marinated with 31 % content Seville orange juice had a lm\m:i' Q;tluc ( 141 ;;g)h(]!.mrd“m
of lemon juice marination resulted in a rapid tenderising effect (1.97N) at the end of 24 hoyrs cnmpm(;gm'
orange and orange juices which were effective at the end of 48 hours (Figure 1, 2 and 3), Ag seen in Fj it
orange juice marinade gave the most tenderising character to the meat. The hardness values of the 31% § 2
marinade and 62% orange marinade at the end of 48 hours were similar, which were | 41 N and 1.32 N":"‘mF_
The pH results showed that orange juice have the lowest acidity. It gives the most tendering cl
marination process.

Wil

haracter at the end

According to the texture analysis, the control group samples had the highest shear force valu
marination process can be recommended for these types of cuts.

es. Tllemfd_»_

The samples, which were marinated with 62 % content lemon juice, had the highest and the same ICT values atith
of 24 and 48 hours (0.62). It was calculated that the ICT and the hardness values had a negative correlation (= y
It was also found out that there was a negative correlation (= - 0.34*) between pH and the ICT.

Conclusions

These results showed that the marination process provided tenderisation of meat after cooking. Using
ingredients, the products can be perceived as healthier than those products with synthetic additives, Furtherm
Seville orange and lemons are found easily and are cheaper than other additives so it is much more economical o
the juices of these fruits as marinade ingredients. In this study, it was shown that other than orange and lemon
Seville orange juice also has tenderising effect on beef cuts. If it is needed to have a rapid tenderising effect:
recommended to use 62% lemon juice because the effect is observed at the end of 24 hours. However the tends
effect of orange juice is the highest at the end of 48 hours.

When ICT results are considered, acceptability of the samples marinated with lemon juices are the highest ones.
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