International Journal of Environment, Agriculture and Biotechnology (IJEAB)

http://dx.doi.orq/10.22161/ijeab.447

Vol-4, Issue-4, Jul-Aug- 2019
ISSN: 2456-1878

Freeze Drying as a Method to Produce
Lyophilized Laban Immo: A Traditional Yogurt

base Lebanese Recipe

Ossama Dimassit®, Hoda Saad Elmasrit, Mohammed Rached?, Raymond

Akiki3, Ehsan Sharif-Askari?

1Department of Nutrition and Food Science, Lebanese International University, Beirut, Lebanon
2Department of Biomedical Sciences, Lebanese International University, Beirut, Lebanon
®Department of Business Administration, Lebanese International University, Beirut, Lebanon

*Corresponding authors: odimassi@gmail.com

Abstract— Laban immo (LI) is a traditional dish which mainly contains onions, meat, starch and yogurt. Based
on a registered LI recipe four powdered products with Low Fat (LF) cow-, medium fat (MF) cow-, full fat (FF)
cow- and FF goat- yogurt were produced and all were subjected to freeze-drying.

LI with FF- cow yogurt had the significantly lowest moisture loss (ML) but the significantly highest water
activity (aw). LI powder with LF cow yogurt had the significantly lowest water activity, followed by th at done
with FF goat-, then with MF cow- and ended with FF cow- yogurt being the significantly highest. Concerning
the pH, LI with FF goat yogurt had the significantly lowest value and the LI with MF cow yoghurt had the
significantly highest value.

As for protein content LI with goat yogurt had the significantly lowest value compared to LI from cow yogurt.
Concerning the ash content LI with goat yogurt had the significantly highest value compared to those with cow
yogurt.

In this study freeze dried LI with full fat goat yogurt scored significantly the highest in the preference test
followed by the LI with FF cow yogurt which was significantly higher than those with MF- and LF- cow yogurt.
Triangle tests have shown that LI from natural yogurt and the reconstituted LI are sufficiently similar to be used
interchangeably. Therefore, taste wise the production of LI in the powder form is possible and thus rendering it
more convenient, easy to prepare and portable.
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I.  INTRODUCTION

stacked with dairy products with a significant increase in

“Laban Immo” is one of the traditional Lebanese dishes
containing many natural and healthy ingredients with
yogurt as its base. It literally means “the milk of his
mother”. Laban Immo is a yogurt stew with lamb, onions
and dried mint. This dish is consumed across the Eastern
Mediterranean in Lebanon, Palestine (where it is called
Tabeekh), Jordan, and Syria (where it is called Shakrieh).
Because of the current fast-paced lives, less time is
dedicated to the preparation of meals (Alkerwi, Crichton,
& Hebert, 2015). Consequently, the consumption of ready
meals (including ready-to-heat prepackaged dishes and
fast food restaurant items) has increased. These ready
meals present a quick and easy alternative to home
prepared meals (Alkerwi et al., 2015).

Concerning yogurt consumption in Lebanon, the
Lebanese market continues to have one of the highest per
capita consumers of dairy products globally (Elie Haddad
& Chamoun, 2014). Supermarket shelves are increasingly
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demand for goat yogurt; exceeding the available supply
(Rahhal, 2018). Thus, presenting a traditional Lebanese
yogurt based recipe in an easy-to-prepare format will
have a great marketing potential internally and externally.
The internal market is showing an increase in the
consumption of convenient meals and yogurt based
products constitutes a portion of this trend (Sharon Rady
Rolfes, Kathryn Pinna, & Ellie Whitney, 2015)

Compared to conventional food  preservation
technologies, the advantages of freeze drying include:
retention  of  morphological,  biochemical, and
immunological properties, high viability/activity levels,
lower temperature, and shear conditions compared with
other drying methods, high recovery of volatiles,
retention of structure, surface area, and stoichiometric
ratios, high yield, long shelf life and reduced weight for
storage, shipping, and handling (Jaya, 2009) (Koc,
Yilmazer, Balkir, & Ertekin, 2010). However, freeze

Page | 934


http://dx.doi.org/10.22161/ijeab.447
http://www.ijeab.com/

International Journal of Environment, Agriculture and Biotechnology (IJEAB)

http://dx.doi.orq/10.22161/ijeab.447

Vol-4, Issue-4, Jul-Aug- 2019
ISSN: 2456-1878

drying is considered the most expensive operation for
manufacturing a dehydrated product due to the high
energy consumption and high costs of both operation and
maintenance (Ciurzyfiska & Lenart, 2011).

Therefore, the potential of presenting this basic dish in a
dried form that will make it handy, portable, with a long
shelf life and a time—efficient-easy-cooking method
(Santos, Nogueira, & Rosenthal, 2018). Another aspect is
the portion control. This form of food will allow for
portion control by customizing packaging.

1. MATERIAL AND METHOD

2.1. Sample Preparation

Four recipes of laban immo (Table 1) were prepared
using yogurt with 4 different fat contents: skim fat cow
yogurt, medium fat cow yogurt, full fat cow yogurt, and
full fat goat yogurt. All other ingredients remained the
same in the 4 recipes (Zaarour, 2012).

Table 1 Four Laban Immo Recipes with different yogurts

INGREDIENT Reciepe 1 Reciepe 2 Reciepe 3 Reciepe 4
SM yogurt MF Yogurt@ FF Yogurt®  FF Goat Yogurt®
(grams) (grams) (grams) (grams)
Qil 6.5 6.5 6.5 6.5
Lean Meat 125 125 125 125
Onions 152.5 152.5 152.5 152.5
Yogurt 500 500 500 500
Corn starch 10 10 10 0
Salt 3 3 3 3
Pepper 0.25 0.25 0.25 0.25
Dried Mint 0.5 0.5 0.5 0.5
Water 126 126 126 0
TOTAL(grams) 923.75 923.75 923.75 787.75

SM is Skim milk; MF is Medium Fat; FF is Full Fat;

Laban immo was cooked to an internal temperature of
72°C for the lamb chops (Sharon Rady Rolfes et al.,
2015). Then each recipe was homogenized using a mixer
at medium speed for 7 minutes (Anang Catur Sulaksono,
Sri Kumalaningsih, Wignyanto, & Santoso, 2013). The
paste were placed into 45 ml conical tubes and
lyophilized at -40°C and 0.03 m Tor pressure by
Boyikang vacuum freeze dryer. For sensory analysis the
freeze dried sample were reconstituted to their original
moisture content.

2.2. Methods

Moisture content: Drying Oven and Balance method
was used for moisture content determination. The oven
used was Contherm designer series (Contherm Scientific
LTD) following the IS 11623: 1986.

Moisture Loss: Moisture loss was determined by
subtracting the weight of the sample after freeze drying,
where no loss was detected anymore, from the weight of

www.ijeab.com

the sample before freeze drying using the following
equation Eq. (1).

%moisture loss= [(initial weight-final weight)/initial
weight]*100 Eq. (1)

Weight determination: Weight was measured using
Analytical Balance MS304TS/00 with 320 g capacity and
0.1 mg readability.

pH analysis: Microcomputer based
pH/conductivity/TDS/salinity and temperature pocket
meter Model pH/EC80 was used to measure the pH
(Jenco VisionP).

Water activity: It was determined using Pawkit water
activity meter. Sample were flattened to cover the bottom
of the cup and then water activity was measured at room
temperature (Suzann, 2010).

Fat Determination: The fat content was determined
using Soxhlet method as described by AOAC 922.06.
Protein Determination: Protein content was determined
using the Kjeldahl method according to AOAC 991.20.
Ash Determination: Ash was determined using the
AOAC 942.05 method.

Powder Production: The samples were lyophilized by
Boyikang vacuum freeze dryer.

2.3. Statistical analysis

All tests and analysis were run in triplicates and averaged.
General linear repeated measure model performed via
SPSS (statistical Package for the Social Sciences, version
17.0) was wused to study the difference in the
physicochemical properties of the powder produced from
the different yogurt recipes (moisture content, water
activity, pH, protein, fat and ash content) (Kwanchai A.
Gomez & Gomez, 1984).

Furthermore, chi square was used to compare the
preference of the four different recipes (ranking). In
addition to that, triangle test was done to evaluate if
differences would be detected between the freshly cooked
recipe and its reconstituted counterpart.

Il.  RESULTS
3.1 Moisture Content Moisture loss and water
activity of the four laban immo recipes
Starting with the moisture loss the full fat cow yogurt
laban immo powder was the significantly lowest, while
those of the skim milk cow, medium fat cow and full fat
goat yogurt did not differ significantly (Fig.1).
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Fig.1: Percent Moisture loss of powder from the four
laban immo reciepes

SM is Skim milk; MF is Medium Fat; FF is Full Fat;

The moisture content the laban immo powder done with
skim milk cow yogurt was significantly the lowest
followed by the moisture content of laban immo powder
done with the full fat cow yogurt which did differ
significantly from the moisture content of laban immo
powder done from those done with full fat goat yogurt
and medium fat cow yogurt being significantly the
highest (Table 2).

Concerning the water activity, all powders of laban immo
done with the different yogurts did differ significantly
from each other with that done with the skim milk cow
yogurt being the significantly lowest, followed by the
water activity of laban immo done with full fat goat
yogurt, then by those done with medium fat cow yogurt.
Furthermore, the water activity of laban immo powder
done by full fat cow yogurt was significantly the highest
(Table 2).

Table 2 Moisture content and water activity of the four-
laban immo reciepies

Yogurt Used Moisture Water Activity
In Laban Immo Recipe Mean  Std. Error Mean  Std. Error
SM yogurt 29.10a| 1.85 0.18a| 0.02
MF Yogurt 55.37 b| 0.00 0.46 b 0.01
FF Yogurt 40.73 ¢ 0.00 0.61 ¢ 0.02
FF Goat Yogurt 50.97 b| 1.85 0.38d| 0.01
Average 44.04 149 0.41 0.02
Numbers with different letter are significantly different

SM is Skim milk; MF is Medium Fat; FF is Full Fat;

3.2, Protein and fat content of the laban immo
powder.

There is no significant difference between the protein

values of the laban immo powder done from the skim

milk, medium fat and full fat cow yogurt, which were

significantly higher than the laban immo powder done

using full fat goat yogurt (Table 3).
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As for the fat content, as expected, all powder did differ
significantly from each other with laban immo powder
from skim milk cow yogurt being the lowest and the
powder done from the full fat goat yogurt being
significantly the highest.

Table 3 Protein and fat content of powder from the four-
laban immo reciepies

Yogurt Used Protein Fat
In Laban Immo Recipe Mean  Std. Error Mean  Std. Error
SM yogurt 4476 a| 0.48 0.95a( 0.19
MF Yogurt 46.83a| 0.26 6.63b| 0.14
FF Yogurt 4558 a| 0.65 7.79c| 0.59
FF Goat Yogurt 39.41b| 155 1248 d| 0.18
Average 44.14 0.93 6.96 1.25

Numbers with different letter are significantly different
SM is Skim milk; MF is Medium Fat; FF is Full Fat;

3.3 Ash content and pH of powder from the four-
laban immo recipes.

The ash content and the acidity of laban immo powder

done with the full fat goat yogurt were significantly the

highest with those of the other powders being more

comparable (Table 4).

Table 4 Ash content and pH of the four-laban immo

recipes
Yogurt Used Ash PH
In Laban Immo Recipe Mean  Std. Error Mean  Std. Error

SM yogurt 209a| 0.06 5.03a| 0.04
MF Yogurt 3.68b[ 0.16 515b| 0.03
FF Yogurt 214 a| 0.03 493a| 0.03
FF Goat Yogurt 4.29c| 0.03 4.66c| 0.04
Average 3.05 0.29 4.94 0.06

Numbers with different letter are significantly different
SM is Skim milk; MF is Medium Fat; FF is Full Fat;

3.4. Sensory analysis.

Rank preference test was performed using 30 test subjects
in order to rank samples from the 4 recipes according to
preference. Furthermore, the preferred recipe was
subjected was subjected to delta.

3.4.1. Results of preference ranking test

The laban immo done using full fat goat yogurt different
significantly from the laban immo done with full fat cows
yogurt, which in turn differ significantly from laban
immo done with medium fat- and skim milk- cows yogurt
which did not differ significantly (Table 5). Furthermore,
the laban immo done with the goat yogurt was chosen as
rank one the most (Table 5). Furthermore, the laban immo
done with the full fat cows yogurt was chosen as rank 2
the most (Table 5). Last but not least laban immo done
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with medium fat- and skim milk- cows yogurt were
chosen as rank 3 and 4 the most.

Table 5 Preference test results of different laban Immo
recipes

SMyogurt  MF Yogurt FF Yogurt FF Goat Yogurt

a a b c
rank 1 3 1 4 22
rank 2 4 5 19 2
rank 3 12 14 1 3
rank 4 11 10 6 3

SM is Skim milk; MF is Medium Fat; FF is Full Fat;
3.4.2. Results of Delta test

The number of the correct responses and the number of
the total responses were counted then compared to the
table determine their statistical significance (Meilgaard,
Civille, & Carr, 2016). There was no significant
difference between reconstituted the lyophilized freeze
dried sample and that of the freshly cooked and served
laban immo recipe.

IV. DISCUSSION

Concerning the moisture content, percent moisture loss
and water activity, the results show the importance of the
water activity measurement as the real indicator of the
different chemical reactions that might occur in the
product (FU, TAOUKIS, & LABUZA, 1991). While
there was no significant difference in the percent moisture
loss except for the powdered laban immo done with the
full fat cow’s milk, the moisture content showed a
different story with the powdered laban immo done with
the skim milk cows yogurt had the lowest moisture
content and the laban immo powder done with the
medium fat cows yogurt and full fat goat yogurt had the
highest moisture content. This is turn would have been
deceiving if the water activity have not been measured,
where the labban immo done with the skim milk cows
yogurt, as expected, had the lowest water activity but the
powdered laban immo done with full fat cows yogurt had
the significantly highest water activity. Although the
laban immo done with full fat cow’s milk had the lowest
moisture content the fat also trapped the water and
prevented it from evaporation. Concerning the powder
laban immo done with full fat goat milk, the fat and the
protein components are of different nature than that of
cow’s milk, where the fat globules are more naturally
homogenized and the casein compnents (alfa s1, alfa s2,
beta and kappa casein) differ from those of cow’s milk
(O. Dimassi, Hinrichs, & Zarate, 2006) (Ossama Dimassi
etal., 2005) (Clark & W. Sherbon, 2000).
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The protein content of all the laban immo powder from
yogurt of cow’s origin did not differ much from each
other but that done from goat yogurt was significantly
lower. This might partially explain why the water activity
of the laban immo powder from the full fat goat yogurt
was lower than that done with the full fat cows’ yogurt
although it had the significantly highest fat content.
Furthermore, the mineral dissociation and hydration of
milk proteins especially the casein the extent of mineral
depends on the pH value. At pH 5.2, like that of the laban
immo powder done from medium fat cow yogurt, a part
of calcium and the totality of the inorganic phosphate are
solubilized. The nearer the pH to the 4.6 value, such as
the pH of the laban immo powder from full fat goat
yogurt, the more the solubilized (Le Graet & Brulé, 1993)
(Mekmene, Le Graet, & Gaucheron, 2010). Added to that
the casein micelles nearing the iso-electric point 4.6 is
less charged thus less water would be bound to them
(Graet & le Gaucheron, 1999). This is another factor that
would explain the water activity of the full fat goat
compared to that of the powder done from the full fat
cow’s yogurt.

As for the preference ranking test the laban immo done
from the full fat goat yogurt scored the highest followed
by the laban immo done with the full fat cows yogurt and
the goat recipe had the highest fat content. The later
scored higher than the laban immo from the medium fat
and skim milk yogurt which were significantly lower in
fat percent. Although fat in itself is neutral it absorb lots
of volatiles and thus the flavors are more conserved.
Furthermore, by comparing the reconstituted laban immo
meal and that of fresh one no difference was detected.
This gives this method a huge potential for the production
of Iyophilized laban immo product rendering it easier to
store and prepare and most importantly easier to market
and thus increasing the yogurt based products diversity,
which in turn would help the dairy sector. Care, however,
should be taken for the water activity which might be
modified by simple additions or changing the drying
method which needs further studies.

V. CONCLUSION

The results of this study suggested the yogurt from skim
milk is the easiest to dry yielding the lowest water
activity. Furthermore, there are differences between the
recipe based on yogurt of the bovine and that of the
caprine. Thus, more studies should be conducted to
capture this difference. Furthermore, this traditional dish
is already known in the Middle Eastern area thus it
already has a potential market. Furthermore, it would
open new possibilities of marketing in new arena.
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