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ABSTRACT

Some medicinal herbs plants were used for feeding goats to improve the
quality of labneh made from its milk and hinder goaty off-flavour. Five goats groups
were fed on five different rations treatments, R1 was a control ration free from
medicinal herbs, while R2 was suplemented with chamomile flowers R3 with thyme
leaves, R4 with fennel fruits and R5 with reppermint feaves, Labneh was made from
the produced milk of each treatment and stored for 4 weeks at 5+1°C. it was
analyzed at 0, 1, 2, 3 and 4 weeks for moisture, fat contents, titratable acidity, pH,
soluble nitrogen, non protein nitrogen, total nitrogen and total bacterial counts, lactic
acid bacteria and coliform groups. The sensory properties were also evaluated. The
results revealed that labneh yield of group R2 showed slight increase in its yield were
present, compared with o ther groups. S lightincrease in moisture content of fresh
labneh of group R2 and RS, whereas their values decreased slightly with storage
period. Acidity of labneh was increased gradually during the storage period. Also, the
acidity was inversely proportional with pH valuss. Fat content and salt content based
on dry matter as well as total nitrogen content were nearly the same in all treatments.
Gradual increase in seluble nitrogenous compounds as percent of total nitrogen was
observed with storage period. Values of NPN/TN% of labneh of groups R2 and R5
were higher than R1, R3, R4. T.V.F.A. were lower in groups R1 and R4 in comparison
to those values in R5, R3, and R2 in order. All samples contained the same free fatty
acids in different quantities. G oaty flavour compounds were higher in fresh | abneh
cheese, while, it was decraased in other groups. Storage of labneh samples resulted
in increased values of total carbonyl content after the first week and decreased after
the second and fourth weeks. Total bacterial count and the count of LAB was
decreased during storage period. The mould and yeast were not detected at the leve!
of 10% and started to grow after two weeks. Organoleptic properties of labneh of R2
{fed on chamomile} recorded best flavour score point as welt as body and texture and
total score. Finally, labneh made goats milk treated medicinal herbs in general were
better than those of the control one.

Keywords: Labneh, goats milk, properties, flavour, medicinal herbs, lactic acid
bacteria. o

INTRODUCTION

Labneh is one of the most important dairy products in the Middle East
mostly in Egypt, Iraq, Lebanon, Syria, Jordan, Gulf countries and Saudi
Arabia. It is gaining popularity as a new type in between cheese and yoghurt.
It provides energy, protein and significant amounts of calcium, p hosphorus
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and vitamins. 1t is like fermented cultured milk or concentrated fermented mitk
or yoghurt milk (Tamime & Robinson, 1988, Ragab, 2000 and Ayyad, 2003).

Flavour is a major attribute that influences the selection and
consumption of cheeses fermented dairy products. With the increased
consumption and popularity of cheese and labneh made from goat milk,
investigators and resolutions of some of these problems have become
economically more important (Attale & Richter, 1996 and Ayyad, 2003). The
.intensity of the non acceptable goatly flavour was highly correlated to the free
fatty acids content, particularly, branched-chain fatty acids having 8-10
carbon atomns, which they were considered as an important ¢ ontributors to
the flavour of goat cheeses. Also, the flavour seems to be greatly dependent
upon various factors, e.g., season, lactation period, feeding, milk yield, mitk
fat content and composition. So, cheese made from goats milk are generally
characterized by a strong typical flavour (Hassan, 1992 and Mehana et af.,
2C03).

Spices have been used not only for flavouring food, but also for their
properties as antimicrobial and/or antioxidant agents. The selective plants
used her (chamomile, thyme, fennel and peppermint} are considered to have
particular heaith benefits as carminatives, antispasmoidics, antiflatulent in
dyspepsia and anorexia, antiseptics for respiratory and gastrointestinal tracts
infections and flaveur improving in foods. The use of medicinal herbs plants
in animals nutrition as stimulants for milkk and meat production is a very
recent approach, which improved body weight of litters and lambs and
increased milk production of ewes, buffaloc and cows than those fed the same
rations without herbs. On the same time, goats’ milk products are very rarely
accepted by Egyptian consumers due to their non acceptable flavour. Thus,
many studies were done using natural herbs and their essential oils to
improve - goaty-flavour, but little work had been carried out to establish the
effect of animal feeding on herbs and to study the changes that occurred on
the quality of g oats’ milk p roducts { Abou-Dawood, 1996; El-Saadany et al.,
-1999; Blumenthal et al., 2000; Abdel-Kader ef al., 2001 and Ayyad, 2003).

~ Therefore, the present work was aimed to study the effect of using
goat’s milk as affected by certain feeding rations (medicinal herbs} on quaility
and properties of labneh manufactured in order to improve it or mask its
goaty off-flavour.

MATERIALS AND METHODS

Starter cultures:

Lactobacillus delbruekii subsp. bulgaricus, Streptococcus salfivarius
subsp. thermophilus were” obtained from Chr-Hansen's Laboratories,
Copenhagen, Denmark. These cultures were activated on MRS medium
before being used.

Herbs: - :
Air-dried chamomile flowers, fennel fruits, leaves and aerial parts of
thyme and leaves and flowering tops of Peppermint were purchased from
Royal Co., Cairo, Egypt. These herbs were 100% natural and cultivated
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according to international laws of organic agriculture without chemicals or
pesticides to protect human health and environment.
Experimental animals:

Fifty Zaraibe goats were chosen randomly.- Goats were divided into
five similar groups, ten goats/group. They were kept under s imilar h ousing
conditions, in five semi-open sheds.

Goats in the five groups were fed on:

Group 1 (R1) = ration composed of 25% concentrate feed mixture (CFM) +
35% yellow corn (YC) + 17% rice straw (RS) + 23 % berseem hay (BH), on
DM basis. This group served as control ration (CR), which was free from feed
additives.

Group 2 {R2) = fed on CR + 5 gm chamomile flowers. ‘

Group 3 {R3) = fed on CR + 5 gm thyme leaves and aerial parts.

Group 4 (R4) = fed on CR + 5 gm fennel fruits.

Group 5 (R5) = fed on CR + 5 gm Peppermint leaves and flowering tops.

The fresh whole goats’ milk (Zaraybe) was collected from each group and
standardized to contain 4 + 0.1% fat and used for labneh manufactured.

Labneh manufacture:

Labneh was made by the traditional method as following: Fresh
whole goat's milk was heated to 90°C for 20 min, cooled at 45°C and then
inoculated with 2% yoghurt starter and the mixture was well agitated.
Dispensed in plastic containers and incubated at 43+1°C for 3 hours until
complete coagulation. Yoghurt was cooled overnight, mixed thoroughly with
1% of sodium chloride and then, put into cheese cloth bags, which was
hanged in the refrigerator room at 4 to 6°C for 12 hrs to allow whey drainage.
The fresh labneh was well mixed and filled into 100 gm plastic containers and
kept for analysis.

Chemical analysis:

Moisture content, fat content, titratable acidity, total nitrogen, soluble
nitrogen, non protein nitrogen were estimated according to the methods
describing by Ling (1963).

pH values were measured directly using a digital pH meter model
201 Drion Res. Japan.

Salt content of labneh was determined according to Davies (1932).

The amino acid nitrogen {(AAN} of the samples was determined using
33.3% phosphotungestic acid solution by semi-micro Kjeidahl method as
described by Stadhouders {1959).

Free fatty acids were isolated from labneh lipid of each treatment and
determined according to the method described by Metcalfe and Schmitz
(1961). '

T he total volatile fatty acids of the samples were determined as given
by kosikowski (1978).

‘ - Total carbonyl compounds were determined according to the method
described by Basset and Harper (1958). :
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Labneh scoring

The labneh samples were scored for organcleptic properties according to
Nelson and Trout (1965). 50 points were giving for flavour, 35 points for body
and texture and 15 points for appearance,

Microbiological analysis:

Total bacterial count was determined as given by Marth (1978). The
proteolytic bacterial count was determined as described bh Chalmer (1962).
The lipolytic bacterial count was determined as given by Sharf (1970). The
- coliform bacterial count was enumerated using the method described in the
standard method for the examination of milk and dairy products (Oxoid
Manual, 1982). Lactic acid bacterial count was determined according to Lees
et al. (1974). Moulds and yeasts counts were enumerated as recommended
by the APHA (1992).

Statistical analysis:

Statistical evaluation for the results by a spltt-pllot ANCVA was

performed according to the method described by Bulmer (1967).

RESULTS AND DISCUSSION

Yield of Labneh: -

Results in Table {1} show that, slight decrease was observed on the
yield of labneh made from goat's milk after one week of storage. Also,
negligible decrease of labneh vyield was observed during the storage period
up to 4 weeks. The changes in the labneh yield during the storage p ericd
were found to be of nearly similar values in all feeding treatments. Similar
observations were reported by Omar (1925) and Ragab {2000).

Table (1): Effect of different medicinal herbs rations treatments on the
_yield percentage of labneh during storage at 5 £ 1°C.

Herbs Storage period {weeks) _
Treatments 0 1 -2 3 4
R 2806 | 27.72° | 27.36% | 2744 | 270> |
R, 28.75° 28.33° 28.16°2 2796°% [ 27.90°
Ry 27.86" | 27067 | 2686° 26.72° | 26.66° |
R, 28. 13*"r 2795 | 2756 | 2734 | 27.25% |
27.56 ® 27167 2684 | 2666 | 26.51°

| Rs
Ry= Control, Rz— Chamomile, Rs= Thyme, R.= Fennei and Rs= Pepper mint.
a,b means in the same cotumn with different superseript, significantly different {p < 0.05).

Moisture content:

Data presented in Table (2) show that no considerable differences in
the moisture content of labneh in all feeding treatments during storage period.
Slight decrease was observed on the labneh manufactured from goats milk in
all treatments. The moisture content of the fresh labneh were 71.083, 72.228,
71.537, 70.827 and 72.988% in treatments R1, R2, R3, R4 and RS,
respectively. At the end of storage period (4 weeks), the moisture content
reached 69.539, 70.930, 69.030, 69.502 and 71.404%, respectively. Similar
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results were reported by Omar (1995); Abd El-Moaty (1996) and Ragab
(2000).

Acidity and pH values:

Results in Table (2) show that acidity was increased gradually with
the progress of storage period, which, reached 2.165, 2.340, 2.211, 2.155
and 2.21 (as lactic acid) in labneh samples after four weeks for R1, R2, R3,
R4 and RS, respectively. The corresponding pH values for these treatments
after 4 weeks recorded 3.45, 3.42, 3.45, 3.38 and 3.40 for these treatments,
respectively. These means that highest hydrolysis of milk lactose was
happened and produced highest amount of acidity through the storage period
of labneh. The obtained results are similar to those reported by Hefnawy et
al. (1992); Omar (1995); Abd El-Moaty (1996) and Ragab (2000).

Table (2): Effect of different medicinal herbs ration treatments on the
chemical composition of labneh during storage at 5 1 1°C.
Chemical Storage period {(weeks)
composition 0 1 2 3 4
R,| 71.083% | 70435° |69.871° | 69.663"° | 69.539°
R,| 72.228%® | 718387 [71.327% | 71.1297 [70.930°
WMoisture % [R;| 71.537™ | 69.824° | 69.427° | 69.208° | 69.030°
R.] 70.827° | 70.039" | 69.886° | 69.691° | 69.502™
Rs) 729887 | 72.134" | 71.884° | 71.634° | 71.404°
R,| 1.625° 1.855° | 1.934° | 2.075° | 2.165°
R.] 1.850* | 2085% | 2.165°% | 2.285° | 2.340%
Acidity % 1.865° 1.995% | 2.015° | 2.105° | 2.211°

Ry 1.654° 1.825° | 1.959° | 2.046 2.155°
Rs] 1.854° 1.905° | 2.043% | 2.150° 2.210°
R,| 3.69° | 358° | 354> 3.51° 345°
R.| 3.60° 3.52¢ 3.50° 3.45° 3.42°
pH Rs] 3.60° 3.55° 3.55° 3.48° 3.45°
R, 3.62° 3.56° 3.52° 3.42° 3387
Rs| 3.64° 355° | 3.53% 348° | 340°
R, 44.496° | 44.224° | 43.92" | 43623° [43.146%
R,| 45601" | 44.860° | 43.889° | 43.588" | 43.281°
Fat/D.M % |Rs| 44.580™ | 43.814° | 43.501° | 43.029° | 42.961°
R.| 44.834™ | 44.412° | 43.667° | 43.564 42.905°
Rs| 45.119° | 44.600% | 44.260° | 44.000° | 43.9167
Ry 2.123° 2281° | 2.364° | 2.384° 2.400°
R,i 21187 | 2215% | 2.325° | 2.327° 2.358%
SalttDM % |R,| 2.066° 2.122° | 2.259% | 2.312 2.315°
R, 2169° | 2229% | 2.300° | 2.360" 2.366°

] 2123° | 22817 | 2.364° | 2.384° | 2.400°
R.= Control, R;= Chamomile, Ry= Thyme, R,;= Fennel and Rs= Pepper mint.
a,b means in the same column with different superscript, significantly different (p < 0.05).
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Fat content:

Concerning to the fat content based on dry matter of labneh made
from goat's milk as affected by certain feeding rations during the storage
period at 5+1°C for four weeks. The results revealed that fat content on dry
matter basis dont show considerable changes between different herbs
treatments. These observations are similar to those reported by Hefnawy et
al. (1992); Omar {1995); Abd El-Moaty (1996) and Ragab (2000).

Salt content:

From results presented in Tabie (2), it could be noticed that, salt
content of labneh on its dry matter basis nearly the same and don’t show
considerable changes between treatment.

Nitrogen fractions of labneh:
Total nitrogen {TN):

The results in Table (3) show that, the nitrogen content nearly the
same in all treatments. However, total nitrogen content was increased
gradually with the prolongzation of storage period up to 4 weeks. This is
attributed to the changes in moisture content during labneh storage. Similar
results were reported by Omar (1995); Abd El-Moaty (1996) and Ragab
(2000).

Table (3): Effect of different medicinal herbs ration treatments on
nitrogen fraction of labneh during storage at 5 + 1°C.

Chemical Storage period (weeks)
composition 0 1 2 3 4
R, 1.747°2 1.859° 1.997% | 2.0537 | 2.182°
R, | 1.7787 | 1.8087%® | 1.986° | 2.093° | 2.194°
T.N. % Ry | 1.738% | 1.840° | 1.964° | 2.147° | 2.282°
Ry 1.7327 | 19752 16717 | 21367 | 22117
Rs 1.882° | 1.004%® | 2.065° | 2.114° | 2.173°
R, | 10.088°% | 10.750° [ 11.065"° { 11.742% | 12.068 °
R, | 10.185° | 10.985% | 11.275°% | 11.958% | 12.985°
SN/TN % Rs | 10.102% | 10.795% | 11.150%° | 11.650° | 12.653°
Rs | 10.095% | 10.650° | 11.185% | 11.440° | 12.540°
Rs | 10.075° | 10.875° | 11.160™ | 11.650° | 12.650°
R, 5490° | 6.380° | 7.046° | 8.176° | 8.910°
R, | 5640° | 6.940° | 7.540° [ 8.648° | 9.850°
NPN/TN Rs | 5.438° | 6580° | 7.158™ | B.144° | 8.948°
R4 5.435° 6.520" 7.090° | 8.040° | 9.146°
Rs | 5638° | 6.840° | 7.336° | 8.534" | 9.436°

Ry= Control, Rz= Chamomile, Ry= Thyme, R= Fennel and Rs= Pepper mint,
a,b,c,d means in the same column with ditferent superscript, significantly different (p <

0.05).

Soluble n}trogenous compounds (SN):
Results in Table (3) show the changes in the soluble nitrogenous
compounds as percent of total nitrcgen in labneh. The results showed
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gradual increase in the soluble nitrogenous compounds. Also, the results
showed that SN/TN were 12.068, 12.985, 12.653, 12.540 and 12.650 for
freatment R1, R2, R3, R4 and R5, respectively after storage for four weeks.
The increasing of SN/TN may be due to the hydrolysis of protein as a result
of the acidity of lactic acid bacteria. Mahfouz et al. (1992); Omar (1995); Abd
El-Moaty (1996) and Ragab {2000) reported similar results.

Non protein nitrogen content

From the obtained results, there was a slight increase in the
NPN/TN%. The NPN/TN% content of labneh had the same trend in each
treatment being slightly increased during storage up to four weeks. The
results also revealed that NPN/TN% of labneh (treatments R2 and R5) were
higher than those of other treatments. These results are in agreement with
those reported by Mahfouz et al. (1992); Omar (1995); Abd-El-Moaty (1996)
and Ragab (2000).

Total volatile fatty acids (TVFA):

Table (4) show an increase of the T.V.F.A of labneh manufactured
from goat's milk group treatments R2, R3 and R5). At the end of storage
period (4 weeks). The corresponding values of labneh reached 10.8, 12.8,
12.4, 11.2 and 12.0 (ml NaOH 0.1 N/100 g) for R1, R2, R3, R4 and RS,
respectively.

Table (4): Effect of different madicinal herbs ration treatments on the
T.V.F.A. {ml NaOH 0.1 N/100g) of labneh during storage at 5 &

1°C.
Herbs Storaqe period (weeks)

Treatments 0 1 2 3 4

R, 7.4°¢ 8.2"° 9.1°¢ 9.8° 10.8°
R, 8.8° 9.6° 10.8° 11.8° 12.8°
R, 8.6° 947 | 98" 10.5° 1247 |
R. 7.0° 8.0° 92" 10.0° 11.2°¢
Rs 81° 8.3° 10.1° 11.2° 12.0°

Ri= Control, R;= Chamomile, Ry= Thyme, Ry= Fennel and Rs= Pepper mint.
ab,c,d means In the same column with different superscript, significantly different (p <
0.05).

Free fatty acids (FFA):

FFA were estimated in labneh samples made from goal's milk as
affected by different feeding treatments are shown in Tables (5, 6, 7, 8 and
8). The results show that free fatty acids such as caprytic (C8), capric (C10),
lauric (C12), myristic (C14), palmitic (C16), stearic (C18), oleic (C18 9=16);
linoleic {C18 9=10, 12=13) and linolenic {C18 9=10, 12=13, 15=16) were
found in all samples with different quantities. Also, the results revealed that
goat's labneh had the highest level of volatile fatty acids {C2-C12), where
they were 22.698% in R1 and lower level 20.998, 20.745, 21.239 and 17.909
as percent of TFA for treatments R2, R3, R4 and RS, respectively. Also, it is
clear that fresh labneh treatment R1 had increased level of volatile fatty
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acids. The corresponding values of TVFA in labneh stored for four weeks
mad from goat's mitk were 21.642% (R1), 18.807% (R2); 25.067% (R3);
14,170% (R4) and 26.451% (R5) of TFA. But, the saturated fatty acids values
were 49.657, 53.960, 51.234, 54.251 and 53.209, as percent of TFA content

!
Table (5): Effect of different medicinal herbs ration treatments on free
fatty acids (%) of fresh labneh.

“Fatty acids Ration treatments
Group Conc. R R; R, Ry Rs

4 1.293 1.157 1.620 1.966 1.016

8 2,388 1.794 2.063 2.734 1.648

T V.E.A ’ 8 3.034 2.474 2.447 3.314 2.152
i 10 11.565 11.094 10.497 10.056 0.549

i 12 4.418 4,479 4118 3.169 3.544
) Total 22.698 20.998 20.745 21.239 17.909

: 14:1 0.449 0.463 0.446 0.444 0,732

16.:1 0.849 0.724 0.493 0.654 1.148
Unsaturated 18:1 26.347 23.762 26.946 23.412 26.328
fatty acid 18:2 - 0.093 0.136 - 0.674

18:3 - - - -- -
; Total 27.645 25.042 28.021 24.510 28.882
o 14 10,149 11.710 10.739 40.779 10.488
1s6 14 0.183 0.156 0.141 2.683 -

. 15 0.642 0.590 0.522 0.745 0.524

:gi‘;'a*‘*d Y s 16 | 0.775 0.544 0.657 0.519 0.458
16 27.102 30.910 28.930 28.599 30.801

17 0.367 0.309 0.228 0.286 1.056

) 18 10.408 9.741 10.017 10.640 9.882

' Total 49,657 53.960 51.234 54.251 53.209

Table (6): Effect of different medicinal herbs ration treatments on free

fatty acids (%) of labneh for one week at 5 £ 1°C.

Fatty acids Ration treatments
Group Cone. Ry Rz Ra R Rs
4 - 1.207 3.275 - -
6 3.121 1.863 3,248 3.813 1.608
T V.E.A 8 3.614 2.586 3.461 1.332 2.282
e 10 12.414 10.553 11.767 16.251 12.416
12 4.176 4.064 4.077 5.136 4,140 |
Total 23.325 20.273 25.828 26.532 20.746
14:1 0.510 0.744 0.373 0.326 0.340
16.:1 0.847 2.450 1.285 - 1.742
Unsaturated 18:1 25.722 24.336 25.142 21.721 25.012
{fatty acid 18:2 - 0.286 - 0.671 0.365
18:3 - - - - -
Total 27.0719 27.816 26.800 22.718 27.459
14 8.456 10.810 9.248 10.318 9.967
Iso 14 — - - - -
15 1.243 0.876 0.633 0.121 0.568
::i‘;”a"ed fatty 50 16 | 0.835 0.942 0.680 - 1.109
16 25.564 27.525 24.583 31.380 29.917
17 2.236 2.438 2.410 0.800 1.285
18 11.262 9.322 9.820 8.131 8.954
Total 49.596 51.911 47.372 50,750 51.800

R:= Control, Rz= Chamomile, R;= Thyme, Rs= Fennel and Rs= Pepper mint.
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Table (7): Effect of different medicinal herbs ration treatments on free
fatty acids (%) of labneh for two week at 5 £ 1°C.

Fatty acids Ration treatments
Group Conc. Ry Rz Ry Ry Rs
4 - - - - -
6 - - 1.131 - 1.497
8 2.475 - 1.453 - 1.849
TV.F.A 10 11.642 10.549 7.398 6.998 9.520
12 2.731 0.51 2.934 1.115 2.693
Total 16.848 11.059 12.916 8.113 15.559
14:1 0.393 - - 1.261 -
16.:1 - 8.438 4.031 1.582 -
Unsaturated 18:1 38.131 327.816 40.200 54.329 26.071
fatty acid 18:2 0.1 3.489 2.20 0.54 -
18:3 - - - - -
Total 38.624 39.743 46.432 53.712 26.071
14 8.165 9.04 6.998 5.349 7.554
is0 14 - - - - -
Eaturated fattyl Isgi 5 : 0‘108 0‘2_15 0':’_88 :
cid 16 3345 | 33.152 3343 | 30805 | 46.657
17 0.167 - - 0.723 3.601
18 2.746 6,298 - 0.510 0.263
Total 44,528 49.198 40.652 38.175 58.370

Table (8): Effect of different medicinal herbs ration treatments on free
fatty acids (%) of labneh for three week at 5 + 1°C.

Fatty acids Ration treatments
Group Conc. Ry Rz Ra R4 Rs
4 - 0.253 - - 3.543
6 1.042 0.034 - 5.101 4.353
T V.FA. 8 3.600 3.405 3.063 3.715 17.413

10 20.698 19.880 14.675 17.613 6.238
12 3.337 10.152 2.456 2.880 31.547
Total 28.677 33.724 20.194 29.309 0.363
14:1 - — 0.162 - 0.363
16.:1 0.842 0.612 1.083 1.435 1.157
Unsaturated 18:1 30.437 27.478 35.958 30.218 29,992
fatty acid 18:2 - - == -~ --
18:3 - - -
Total 31.279 28.09 © 37.203 31.653 | 31.512
14 8.373 95427 6.605 -5.450 8.596
Iso 14 - - - - -
Saturated fatt Isc1>51 3 — — — 0.226 1.014
f’“'d 16 | 30123 | 28.076 | 34485 | 31.320 | 27.033
17 0.461 0.291 0.948 0.652 0.298

18 1.087 0.392 0.565 1.390 -
Total 40.044 38.186 42.603 39.038 | 36.841
Ry= Control, R;= Chamomile, Ry= Thyme, Ry= Fennel and Rs= Pepper mint.
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for fresh labneh treatments, respectively. As well as these values reached
40.911, 53.446, 40.480, 48.123 and 44.087% at the end of storage period (4
weeks), respectively. The unsaturated fatty acids were 37.490, 27.747,
34.457, 37.707 and 29.461% in labneh after 4 weeks, respectively. The
results, in general revealed that saturated fatty acids were decreased through
the storage period, but unsaturated ones were increased. These means that,
the health value of this dairy product was increased.

Table (9): Effect of different medicinal herbs ration treatments on free
fatty acids (%) of labneh for four week at 5 £ 1°C.

Fatty acids Ration treatments
Group Cone. R, R, Rs Ry Rs
4 . - - - ~
6 1.921 -- -- 1.410 --
T V.EA 8 2.471 2.732 3.53 1.804 4.278
10 13.565 | 13.251 17.547 8.268 | 17.956
12 3.6842 2.824 3.990 2.638 4.217
Total | 21.642 | 18.807 | 25.067 | 14.170 | 26.451
14:1 - -- 0.754 - -
16.:1 0.399 0.401 1.141 0.972 1.382
Unsaturated | 18:1 | 37.091 | 27.346 | 32558 | 35.703 [ 27.375
fatty acid 18:2 - - - 0.201 --
18:3 - -- - 0.831 -
Total | 37.490 | 27.747 | 34.453 | 37.707 | 29.461
14 8.179 7.798 9.035 7.812 | 10141
Iso 14 - - - - -
Saturated ' 151 - 0.275 0.499 0.598 - 0.226
fatty acid 0 — — = — =
16 31.901 | 44.404 | 29.704 | 34.502 | 32.988
17 0.185 0.414 0.687 3.978 0.614
18 0.371 0.331 0.456 1.831 0.118
Total | 40.911 | 53.446 40.48 48.123 | 44.087

Ri= Control, R;= Chamomile, Rs= Thyme, R,= Fennel and Rs= Pepper mint.
Goaty flavour compounds:

Table. (10) show the level of carbonyl compounds goaty flavour
compounds (as % of TFA) of labneh made from goat's milk as affected by
different ration treatment. It could be noticed that the percentages of 4-
methyloctanoic and 4-ethyloctanoic acids were higher in fresh labneh of
group R1 (control) while, their percentages were decreased in other groups
(R2, R5, R3 and lastly R4). These results indicate that medicinal herbs used
here were greatly affecting on goaty flavour, which removed some of these
volatile fatty acids especially when mitk was heated at 90C, which this degree
is higher than the boiling point of the volatile fatty acids (C2-C8). Also, some
of these branched chain fatty acids may inter in specific metabolic pathways
of labneh microflora, thus reducing its concentration during storage at
temperature 5-7°C. Similar observations were reported by Cuere et al.

(1996). |
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Table (10): Carbonyl compounds (as % of T.V.F.A:) in labneh made from
goats milk as affected b y d ifferent m edicinal h erbs r ation
treatments when fresh and after 4 weeks of storage.

Ration treatments
Carbony! Ri R: Ry Rs Rs
P compounds |Fresh| 28 |Fresh| 28 |Fresh] 28 |Fresh| 28 |[Fresh| 28
Exanoic acid 10.531 [ 5879 | 9543 | 6.125 | 9.956 | 6.237 [ 12034 ] 9.951 }9.302 | 8692

lzl-methyi octanoig 2176 | 1.206 | 1.351 | 0.774 | 1.653 | 0.899 | 1812 | 0.932 | 1.516 | 0.817
cid
-methyl octanoid 1.983 | 0965 | 1.276 | 0.616 | 1.540 | 0.719 | 1.786 | 0.778 | 1.462 ; 0.684
cid
IOnanoic acid 0.125 | 0037 | 0.167 | 0.017 [ 0.299 | 0.029 { 0.193 { 0.026 [ 0.161 ] 0.013
nanoic acid 51.123 | 62.841 | 52.834 | 63.213 | 50.613 | 68.131 | 48.351 | 58.649 | 53.41 | 68.847

R.= Control, R;= Chamomile, Ry= Thyme, R,= Fennel and Rs= Pepper mint.

Tota! carbonyl compounds content (T.C.C.}:

Results in Table (11) show that total carponyl compounds content of
goat's milk labneh was affected by different feeding reactions. It was 0.207,
0.831, 0.735, 0.587 and 0.817 mg/100 g in the fresh labneh for treatment R1,
R2, R3, R4 and R5, respectively. Also, the results showed that carbonyl
content was increased through the first week of storage period. Then, these
values were decreased after 3 and 4 weeks of storage. Similar observations
were reported by Magdoub et al. (1992) and Eltioe (2000).

Table (11): Effect of different medicinal herbs ration treatments on the
total carbonyl content of goats milk labneh during storage

at5+1°C.
Herbs Storage period (weeks)

Treatments 0 1 2 3 . 4
R, 0.207° 0.978° 0.853° 0.542¢ | 0.397°
R, 0.831° 1.781° 2.128% 1.836"° 0.893°
R 0.735° 1.660° 2.036° 1.800° 0.642°
R 0.587° 20127 | 2312° 2.034° 0.9037
Rs 0.817° 2.176° 24253 1980 | 0.942°

Rs= Control, R,= Chamomile, R,= Thyme, Ry= Fennel and Rs= Pepper mint.
a,b,c,d means in the same column with different superscnpt, significantly different {p < .
0.05),

Microbiological properties:

Data presented in Table (12) show that the fresh labneh produced by
goat's milk in different feeding groups had a comparatively higher total
bacterial count (TC) being 45, 46, 43, 44 and 42 x 10° in treatment R1, R2,
R3, R4 and RS, respectively. The results also show that TC Jwas decreased
during the storage period to 20, 21, 18, 16 and 20 x 10° for the same
treatments, respectively. Also, the results show that lactic acid bacteria -
behaved in a similar way of TC, being lowest in R3 treatment and nearly the
same with other treatments. LAB were decreased untit the end of storage
period (4 weeks). '

The moulds and yeast counts were not detected at the level of 10?
count of fresh labneh. However, they started to grow after two weeks of
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storage, 'and increased gradually up to the end of storage. El-Samragy (1997)
and Ragab (2000) reported similar results.

Table (12): Effect of different medicinal herbs ration treatments on the
total bacterial count, lactic acid bacteria and mouid & yeast
content of goats milk labneh during storage at 5 + 1°C.

Total bacterjal count | Lactic acid ‘bactana Mould & Yeast x10°

Herbs x10 x10

Treat- Storage period (weeks)

ments 0 1 2 3 14;0 1 2131410 1 213 |4
R1 453 403 aaa 293 208 383 303 263 213 183 _a 18 _a 125 183
Rz 465 [40° [34° |25° [21° [36°0 312 |25° |22° (172 |- |-2 | | 2° | 5"
Ry 43° 402 [38° |23° [18° |30 | 26° |20° |82 |16° | ~° [ 12 |2 | 8° |12 ]
[Re s (42" |36° | 227 [16° |22 |29 [22° [18° |16° | =2 | =2 [2 |3° |11
Rs 42° |39° [23® {25 120" 24" [20% {21 10" 157 | T [T [_® ] 2% [9®

R,= Control, R;= Chamomile, Ry= Thyme, R~ Fennel and Re= Pepper mint.
a,b,c.d means in the same column with different superscript, significantly different {p <
0.05). '

Organoleptic properties:

The organoleptic properties of labneh made from goat's milk as
affected by medicinal herbs are presented in Table (13). The resulls reveale
that labneh made from goat's mitk group R2 {Chamomile) gained higher
score points for flavour, as well as for body and texture and total score points
at different stage of storage of labneh. The best treatments which had
associated with the highest evaiuation were treatment R2 followed by R5
then R3 and R4 in comparison with the scores of group R1. These results are
in agreement with those reported by Abd-El-Moaty (1996), El-Samragy
{1997) and Ragab (2000}.

Table {13): Effect of different medicinal herbs ration treatments on the
total bacterial count, lactic acid bacteria and mould & yeast
content of goats milk labneh during storage at 5 + 1°C.

Ration Fresh 1 week 2week I week 4 week
Trestments storage | storage | storage storage _|
AIBTIF|T|AIBT|FIT|A|BT|F TIA|BT|FIT|AIBT|FIT
Perfect point] 15 | 35 | 50 1100] 15| 35 | 50 |100] 15 | 35 | 50 [100] 15 { 35 [50 }100| 15 | 35 | 50 {100
R, 4 |31 [43]80°| 14| 30 |43 [87°| 13 | 30 |42 [85°| 12| 20 |40 |81°| 11 | 26 { 36 |7a*
4 |04 [47T]05"| 14| 34 |46 [94"| 14 [ 34 |48 {94°[13] 33 | 45 [91°]| 13 | 32 | 45 |90°
Ry 4 ] 32 | 451917 141 31 | 44 |89°| 14 | 30 [ 42 [6a°| 12 [ 30 [ a6 |82"| 11 | 28 | 39 {787
R 4 132 [443907] 147130 {4387 [ 141 30 [43 187" 52 ] 20 [ 41 [82°) 11 | 28 [ 38 [77*
Ry 4133 [a5|92"[ 1432 [aa 90" 14| 31 [43[88"[ 13 | 31 [ 42 [867] 12 | 26 | 30 {s0”

Az Appearance & Color, BT= Body & Texture, F= Flavor, T= Total score point.

R:= Control, Ry= Chamomile, R;= Thyme, R¢= Fennel and Rs= Pepper mint.

a,b.c means in the s ame ¢ olumn w ith different s uperscript, s ignificantly different (p <
0.05).
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