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ABSTRACT

This study was aimed to evaluate the effect of using passiflora (Passiflora edulis) to produce functional yoghurt on the
biochemical profile of hypothyroidism rats. Yoghourt was produced using five formulas and their chemical ,physicochemical and
sensory properties were determined. Biological assay was conducted on hypothyroidism rats. It was found that gallic acid and
catechol were the dominant phenolic compound in passion fruit. Also, the results indicated that yoghurt made from passiflora
juice prepared by water and cow milk [1:1] (sample5) contained high amounts of crude protein and crude fat, while yoghurt made
from 100% cow milk (samplel) receded a high content of ash and yoghurt made from Passiflora juice prepared by water
(sample2) had ahighest content of Total carbohydrate. In addition PH was ranged from 4.51 to 4.63 as the type of yoghurt
formula. Meanwhile the sensory evaluation data demonstrated that, the highest value of flavor and overall acceptability were 9.45
and 9.55 show in (samplel) and (sample5), respectively. Concerning the biological assay, the obtained results showed that
feeding on functional yoghurt treated with passion fruit, decreased LDL-cholesterol and vLDL-cholesterol at the end of
experimental period and increased HDL-cholesterol levels compared with(-ve group) ) and (+ve group).In addition that yoghurt
enhanced with passion fruit helped to improve of liver kidney functions. On the other hand serum thyroid hormones level showed
that triiodothyronine (T3) in the blood plasma was decreased in hypothyroidism groups, which fed on different yoghurt sample.
Meanwhile thyroxine (T4) recorded an improvement in groups fed on yoghurt treated with passion fruit and L-thyroxin drug
group (+ve). Feeding on yoghurt made from passiflora juice prepared by water and cow milk [3:1] (group 8) and [1:1] (group 7)
significantly increased the level of thyroid stimulating hormone (TSH) in the blood plasma (5.02 and 4.98 plU/ml, respectively).

The previous results reported that yoghurt treated with passiflora juice helped to improve thyroid hormones level in rats.
Keywords: Hypothyroidism, thyroxin, functional yoghurt, Passiflora Edulis.

INTRODUCTION

The thyroid hormones are central to carnal
development. Animals and human studies denote
thyroid hormones front a charge in cardiovascular,
cowardly, immune, and reproductive  system
development and  function  (Krassas, 2000).
Hyperthyroidism is condition in which the thyirod gland
produces and excretes excessive amounts of the free
thyroid hormones, triiodothyronine (T3) and thyroxin
(T4) (Seragides, et al., 2002).

Nutrition is a key requirement to supply tyrosine
and iodine to the thyroid gland so it can produce a
adequate amounts of T4 hormone. Cow milk and
yoghurt are common sources of dietary iodine. (Johanna
2013). Passion fruit can be grown to eat or for its juice,
which is often added to other fruit juices to enhance
aroma. The fruit is eaten alone or in fruit salads,
sherbets, ice cream, jams, cool drinks and as
concentrates. The yellow variety is used for juice
processing, while the purple variety is sold in fresh fruit
markets (Akali and Maiti.,, 2006). The interest in
Passiflora edulis has been increased because of its
antioxidant compounds Coleta et al., ( 2006).In addition
Passiflora edulis (Passion Fruit) known for its amazing
nutritional and medicinal place . Plants have been
widely used throughout the world for their beneficial
medicinal benefits. Plants are the richest generator of
phyto-element (Phamiwon and Sheila 2016).

According to Cérdova,(2005), some studies have
shown the functional belongings of the passion peel ,
especially those related to the content and type of fiber.
Due to these characteristics and functional properties,
passion fruit has no longer been considered an industrial
waste since it can be used in the maturation of new
product.

The purpose of this study was to prepare
functional yoghurt by using untraditional fruit namely
passion fruit (Passiflora edulis).The produced yoghurt

was evaluated chemically, organoleptically and
biologically.

MATERIALS AND METHODS
Materials

Cow milk and fresh sweet whey were obtained
from Food Technology Research Institute, Agricultural
Research Center, Giza, Egypt.

Passiflora (Passiflora edulis): were obtained
from local market in Cairo, Egypt.

Commercial ~ yoghurt clture (1%) Direct
Vat Set (DVS) of Streptococcus thermophillus and
Lactobacillus  delbrueckii sub sp. Bulgaricus were
purchased from Chr. Hansen, Laborotories , Capenhage
, Denmark .

Thiouracil drug © (4-Hydroxy-2-mercapto-6-
methylpyrimidine (MTU) and L-thyroxin drug ©
Thiouracil were one of product of Sanofi- Synthelabo
Company, Paris, France.

Male albino rats (160+20g) were obtained from
Laboratory of Animal Colony, Helwan, Egypt.

Methods
Preparation of Passiflora edulis juice

Passiflora was cleaned with tap water, then the
selected fruits were cut in small pieces and put it in the
mixer and mixed it well with water (750g fruits : 250 ml
water) for 3 min. This was followed by refined by
passing it through the muslin cloth to get passiflora
juice (PJWA) and to prepared (PJWH) we were mixed
fruits with fresh sweet whey (750 of fruits : 250 ml
whey) as the same way.
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yoghurt Formulation

Five yoghourt formulas were produced by
varying the proportions of cow milk, passiflora and
whey as follow:

Sample 1: yoghurt made from100% cow milk (CM).

Sample 2: yoghurt made from passiflora juice prepared
by water (PIWA).

Sample 3: yoghurt made from passiflora juice prepared
by whey (PJWH).

Sample 4: yoghurt made from passiflora juice (PJWA)
and cow milk [3:1].

Sample 5: yoghurt made from passiflora juice (PJWA)
and cow milk [1:1].

The samples were sweetened with3% sucrose and
pasteurized at 85°C for 15 minutes (Amanze and
Amanze, 2011). The mixture was cooled to 43°C and
inoculated with Commercial yoghurt clture Direct
Vat Set (DVS) cultures (0.1 g/L of yoghurt mix) Lee et
al., (1990), transferred to 250 ml plastic cups, incubated
at 45°C for 3-6 h for fully coagulation, and
refrigerated.In samples 2, 3,4and 5 were added 0.5%
gelatin .It was used as stabilizer to increase the firmness
and viscosity of yoghurt (Tamime and Robinson, 1999).
Chemical analysis
Gross chemical composition

Moisture, protein, lipid and ash contents of
yoghurt samples were determined using standard
methods (A.O.A.C., 2000).Total carbohydrates content
were calculated by difference.The pH was determined
using a pH meter while acicdity was measurea as
describe by Osundahunsi et al., (2007).

HPLC analysis of phenolic compound

Phenolic compounds of Passiflora edulis was
fractionated and identified according to the proposed
method of Merfort, et al., (1997).

Sensory evaluation

Sensory evaluation of tested yoghurt samples
were performed by 10 panelists using a descriptive
test by Bamishaiye and Bamishaiye, (2011).

Biological assay
Animals and experiential design

The study was performed on male albino rats
(160£20g) .The animals were housed in plastic cages
with metallic stainless covers. They were kept under
constant laboratory conditions room temperature 25+2°c
and lighting (12L: 12d) and given free access of food
and water throughout the experimental period. Rats
were fed on basal diet for 7 days before the beginning of
the experiment for adaptation. The standard diet
prepared according to the proposed method of, Reeves,
etal., (1993) .

Experimental design

After adaptation period the animals were
randomly divided into 9 groups of 5 rats each and one
of them was kept as a negative (-ve) control group. Rats
were administered intraperitoneally with 6-n-propyl-2-
thiouracil (PTU, 10 mg/kg) for 15 days to induce
hypothyroidism by the method used by (Davidson et al.,
1978).

Hypothyroidism group was kept as a positive
(+ve) control group and rats in group (G4-G8) were

orally administration at a dose of 2 ml yoghurt/rat/day
for 28 day. The groups show as follows:

Group (1): -ve: Fed on basal diet

Group (2): +ve: Thiouracil group fed on basal diet
Group (3): Fed on basal diet and injection of L-thyroxin
drug at a dose of 0.5 mg/kg according to the previous
established method (Saxena et al., 2012).

Group (4): Fed on basal diet and100% cow milk
yoghurt.

Group (5): Fed on basal diet and PJWA yoghurt.

Group (6): Fed on basal diet and PJWH yoghurt.

Group (7): Fed on basal diet and yoghurt with premix
PJWA: cow milk [3:1] Group (8): Fed on basal diet and
yoghurt with premix PJWA: cow milk [1:1]

Body weight was recorded to calculated body
weight gain at the end of experiment. Food Efficiency
Ratio (FER) was calculated at the end of experiment as
following:

Body weight gain (g)

FER =
Food intake (Q).

Blood samples were collected at the end of
experiment from the eye plexuses by fin capillary
glass tubes into a dry clean centrifuged glass tube to
prepare the serum. Blood samples were left 15 min at
room temperature then the tubes were centrifuged for
10 min at 3000 rpm and supernatant was kept
frozen at -20 °C.

Biochemical Analysis
Lipid profile: Serum total cholesterol (TC),
trigycerides (TG), high density lipoprotein (HDL-c),
low density lipoprotein (LDL-c) and Very low density
lipoprotein (vLDL-c) were determined by the methods
of Roeschlau, et al., (1974) and Fossati and Prencipel
(1982), respectively.
Liver functions: Serum aspartate amino-transferase
(AST) and alanine  amino-transferase  (ALT)
concentrations were determined according to (Reitman
and frankel 1957).
Kidney functions: Serum creatinine, uric acid and
rurea levels were determined according to Bartles, et
al., (1972), Caraway, (1955) and Han, et al., (1984).
Thyroid hormones :Serum levels of tri-iodothyronine
(T3), thyroxine (T4) and thyroid stimulating hormone
(TSH) were analyzed by colorimetric competitive
enzyme immunoassay using individual ELISA Kits
according to Larsen,  (1972), Schuurs and Van
Weeman, (1977) and Bhowmich, et al., (2007).
Statistical analysis

Results are expressed as the mean standard
deviation SD. Data were statistically analyzed of
variance “ANOVA” test at P < 0.05 according to
(Vandallen, 1997), using SPSS statistical software,
version 13.0 was used for these calculations.

RESULTS AND DISCUSSION

Phenolic compounds content of Passiflora Edulis

The results presented in Fig (1) show that
phenolic compound content of Passiflora Edulis ranged
from 0.17 mg/100g to 160.54mg/100g. It clearly that
gallic acid was the most predominant component,
(160.54mg/100g) followed by Catechol and insenoside
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(120.87 and 93.7mg/100g, respectively). While Benzo —
a -pyrene, P-Hydroxycinnamic and Acetylsalicylic acid
were recorded the lowest content of phenolic
compounds(0.17, 0.28 and 0.357mg/100g, respectively).

These results confirmed with those of Phamiwon and
Sheila (2016) who found that the passiflora had a wide
ranges of phytochemical constituents from the plant like
flavonoids, tannins, phenol.
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Figure 1. Phenolic compounds content (mg/100g) in Passiflora edulis
Chemical composition of processed functional respectively) compared with the other yoghurt samples.

yoghurt samples
The change in proximate compositions of
yoghurt samples are shown in Table (1).

Table 1. Chemical composition of processed yoghurt
samples using passiflora juice and cow milk

(100g WW)

Yoghurt

2amples oy @ @ e
Parameter
Moisture% 87.91 86.92 87.47 8891 88.01
Crud protein% 376 136 285 356 3.80
Crud fat% 3.72 1.55 2.29 2.51 3.87
Ash% 069 057 056 0.64 0.66
Total
carbohydrate% 392 960 6.83 438 3.66
pH 451 4.62 4.63 4.60 4.55
Total acidity% 030 019 022 018 0.28

Sample 1: yoghurt made from 100% cow milk

Sample 2: yoghurt made from passiflora juice prepared by water
Sample 3: yoghurt made from passiflora juice prepared by whey
Sample 4: yoghurt made from passiflora juice prepared by water

and cow milk [3:1]

Sample 5: yoghurt made from passiflora juice prepared by water

and cow milk [1:1]

All samples had a high moisture content
(86.92% to 88.91%). It could be observed that crude
protein in yoghurt samples(1,4 and 5) made from
100%cow milk, from passiflora juice and cow milk
(3:1) and from passiflora juice and cow milk (1:1) had
the highest protein contents(3.76 , 3.56 and 3.80%,

On the other hand, (Sample2) yoghurt made from
passiflora juice prepared by water had the highest
amount of total carbohydrate content (9.60%). While
(Sample5) had the highest fat content (3.87%) flowed
by (Samplel) (3.72%) and (Sample4) (2.51%).

However, ash content ranged between 0.56%
(Sample3) yoghurt made from passiflora juice prepared
by whey to 0.69% in (Samplel). Also, in the same table
PH was ranged from 4.51 to 4.63 as the type of yoghurt
formula it was within the standard pH of good quality
yoghurt (Tamine, 1977). Total acidity was recorded
0.18, 0.19, 0.22, 0.28 and 0.30% to Sample4, Sample2,
Sample3, Sample5 and Samplel, respectively.
Sensory evaluation of processed functional yoghurt
samples

Sensory score of yoghurt samples from the five
formulas is shown in Table (2). The results showed no
significant difference in color in the formulas yoghurt
100% cow milk (samplel) , yoghurt made from
passiflora juice prepared by water and cow milk [1:1]
(sample5) and yoghurt made from passiflora juice
prepared by water and cow milk [3:1] (sample 4) with
average scores of 9.72 , 9.60 and 9.20, respectively.
While in (sample 3) yoghurt made from passiflora juice
prepared by whey and (sample2) yoghurt made from
passiflora juice prepared by water it was recorded 8.77
and 8.55, respectively. However, Taste scores of
yoghurt samples ranged from 7.00 to 9.98 in (sample2)
and (sampleb), respectively.

495



Gehan A. Ghoneim and Hanaa F.El-Mehiry

Table 2. Organoleptic properties of processed yoghurt samples using passiflora juice and cow milk

Sensory evaluation Color Taste Flavor Texture acggtez:g::i ty
Yoghurt samples (10) (10) (10) (10) (10)
(1) 9.72+0.38° 9.91+0.32%  9.45+0.42°  9.15+0.31° 9.55+0.39°
2) 8.55+0.42°  7.00+0.49°  8.22+0.36"  8.89+0.42° 8.17+0.45°
(3) 8.77+0.43" 7.45+0.44°  8.35+0.33"  7.95+0.49° 8.14+0.46"
(4) 9.20+0.37°  8.98+0.34"  8.64+0.31°  8.86+0.37° 8.92+0.42°
(5) 9.60+0.38° 0.98+0.32%  8.94+0.32"°  8.86+0.37° 9.35+0.38"

Means values in having the same letter(s) within each column are not significantly different(P< 0.05).

Sample 1: yoghurt made from 100% cow milk
Sample 2: yoghurt made from passiflora juice prepared by water
Sample 3: yoghurt made from passiflora juice prepared by whey

Sample 4: yoghurt made from passiflora juice prepared by water and cow milk [3:1]
Sample 5: yoghurt made from passiflora juice prepared by water and cow milk [1:1]

While texture scores were recorded significant
differences between sample (3) and other yoghurt
samples. On the other hand tabulated data revealed that
the highest value of flavor and overall acceptability
were 9.45 and9.55, respectively show in (samplel)
compared with other yoghurt samples flowed by
(sample5) and (sampled). It could be noticed that
consumers generally expect a clean white color in
yoghurt which is the case with non-fruit or unflavored
yoghurts (Tamime and Robinson, 2004).

Biochemical evaluation of functional yoghurt
Body weight feeding parameter

The body weights of rats during the housing
period in each group are shown in Table (3). The results

indicate that weight gain of the hypothyroidism group
(+ve control) was significantly lower than control
(20.64 < 98.769). But when this group treated with L--
thyroxin drug, this value improved and increased to 97.
59 g. Where weight gain reached 92.44g in group (5)
which feed on yoghurt enhanced with passiflora water
juice and cow milk 1:1 (group5). There were no
differences (P>0.05) in food intake between
experimental groups and - ve control group except in
+ve control group which recorded the lowest score
(13.949/d).On the other hand the same trend was
observed in food efficiency ratio, where it was 0.187 (-
ve control) group and 0.67in (+ve control) group.

Table 3. Body weight, feed intake and FRE of hypothyroidism rats fed on yoghurt enhanced with passiflora

juice

Parameters . . Daily food Food efficiency

Weight gain intake Ratio
Groups ©) (g/d) (FER)
Group (1): -ve 98.76+8.11% 17.94+ 2.20° 0.187+0.03%
Group (2): +ve 20.64+8.11° 13.94+ 2.20° 0.67+0.06°
Group (3): L-thyroxin 97.59+ 6.11° 17.80+ 2.03° 0.182+0.02°
a Group (4) 82.13+9.11° 16.57+2.28° 0.180+0.07°
2 Group (5) 85.13+9.13° 16.66%2.32° 0.185+0.04%
5 Group (6) 88.77+9.17° 16.65+2.21° 0.183+0.03"
2 Group (7) 89.4449.17° 16.68+2.92° 0.185+0.04
= Group (8) 92.44+9.17° 16.66+2.32° 0.180+0.04°

Means values in having the same letter(s) within each column are not significantly different (P< 0.05).

G1 to G8 see materials and methods.

Lipids lipid profile:

The results in Table (4) show the effect of
different yoghurt samples on total cholesterol (TC),
triglycerides (TG), LDL-c, HDL-c and vLDL-c of
normal and hypothyroidism rats. From the obtained
data, it could be observed that, levels of, LDL-
cholesterol and vLDL-cholesterol at the end of
experimental period, were decreased in groups which
fed yoghurt samples which prepared by passiflora juice
with or without cow milk. While (+ve group) was
recorded the higher blood LDL-cholesterol and vLDL-
Cholesterol levels. It was the lowest decline in LDL-
cholesterol and vLDL-Cholesterol levels appeared in the
G4 fed on yoghurt made from Passiflora juice prepared

by water followed by G5 yoghurt made from passiflora
juice prepared by water then G8 yoghurt made from
passiflora juice prepared by water and cow milk
[1:1Jand G7 yoghurt made from passiflora juice
prepared by water and cow milk [3:1], respectively. On
the contrary, the groups which fed yoghurt samples
which prepared by passiflora juice with or without cow
milk significantly increase HDL-cholesterol levels
compeared with (-ve group) and (+ve group) to reach its
highest level in G4 reaching 53.97mg/dl. Similar results
were found that P. edulis juice increased HDL-c levels
and decreased total cholesteroland LDLc, Maricelma et
al., (2012).
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Table 4. Effect of feeding on yoghurt enhanced with passiflora juice and cow milk on serum lipid profile of

rats
Parameters TC TG LDL-c HDL-c vLDL-c

Groups mg/dl mg/dl mg/dl mg/dl mg/dl

Group (1): -ve 75.49 +3.86° 45.16+2.28° 28.35+0.71°  38.30+2.257  9.03+0.457°
Group (2): +ve 121.46 #£3.84*  75.43%4.15° 86.21+2.83*  19.47+1.18°  15.85+0.83°
Group (3): L- thyroxin 76.48+4.28" 4534 +3.03°  28.38+1.76"  39.02+2.76"  9.79+0.75°
8 Group (4)  90.27#4.71° 60.19+4.02" 22.03+0.42°  53.97#2.61*°  9.09+0.61"
8 Group (5)  81.27+4.54° 51.19+3.46° 24.03+0.37°  46.97#2.75°  9.43x0.62°
o Group (6)  80.14+3.65° 49.18+2.795°  27.71#2.36°  42.60+1.74°  9.83+0.59"
& Group (7)  77.46+3.65" 47.76+2.75" 26.96 +2.36°  40.97#1.74°  9.57+0.59"
= Group (8) 77.11+3.65 47194275  26.9242.36°  40.70£1.74°  9.45+0.59"

Means values in having the same letter(s) within each column are not significantly different (P< 0.05).

G1 to G8 see materials and methods.

Concerning the results of triglycerides in blood
serum recorded 45.16 mg/dL blood serum for negative
group, while, increased to 75.43 mg/dL in positive
group. Also it was observed that no significant
deference between rats treated with L- thyroxin and (-ve
group) (45.34 and 45.16 mg/dl respectively).The
feeding of hypothyroidism rats on yoghurt samples
which prepared by passiflora juice with or without cow
milk reduced significantly blood triglycerides levels
compared with those of +ve group (47.19, 47.76 , 49.18
, 51.19 and 60.19 mg/dl) for (G8, G7 , G6, G5and G4,
respectively). While the total cholesterol of groups feed
on yoghurt contained passiflora were seen decreased
significantly from 121.46 to 77.11mg/dl in +ve group
and group (8), respectively.

Liver functions

Table (5) summarized effect of the studied
yoghurt samples on liver functions in male rats. As for
liver function, aspartate amino-transferase (AST) and
alanine amino-transferase (ALT) enzymes activity were
analyzed.

Table 5. Effect of feeding on yoghurt enhanced with
passiflora juice and cow milk on liver
functions in male rats

the other hand ALT levels in yoghurt treated group were
ranged from 24.53 U/L in G8 to 37.99 U/L in G4. These
results are in agreement with those of Pragati et al.,
(2015) demonstrate that Passiflora nepalensis extracts
has potent hepatoprotective activity against simvastatin
induced liver damage in rats. The results also imply that
the hepatoprotective effects of Passiflora nepalensis
may be due to its antioxidant activity.
Kidney functions

Data in Table (6) show that uric acid content
increased from 1.51 to 2.99 mg/dL for -ve group and
+ve group, respectively. L-thyroxin drug could reduce
this value to 1.62 mg/dL and still approaching to the -ve
group. The groups fed on yoghurt samples reduced uric
acid value to be near of group treated with L-thyroxin
drug. Concerning the results of creatinine content
recorded 1.34, 3.91, 1.45, 2.82, 2.07, 2.00, 1.83 and
1.63g/dL in (-ve group), (+ve group), L-thyroxin drug,
G4, G5, G6, G7 and G8, respectively. While results
show that the mean values of urea levels was
significantly different (P<0.05) in all groups. Positive
group has the highest urea level (62.96 mg/dl) flowed
by G5 (53.28 mg/dl), copared with (-ve group) (35.99
mg/dl).

Parameters AST ALT Table 6. Effect of feeding on yoghurt enhanced with
Groups (/L) (U/L) passiflora juice and cow milk on kidney
Group (1): -ve 438242117  22.51+1.78° functions in male rats
Group (2): +ve 84.0745.58% 46.36+3.27° Parameters
Group (3): L-thyroxin 42.86+2.75 22.46+2.13° Uricacid Creatinine Urea nitrogen
g Group (4) 60.084#5.12°  37.99+3.18° Groups mg/dl mg/dl mg/dl
S Group (5)  50.08+4.28°  27.99+3.43° . _ .
2 Group (7) A47.08+4.13°  25133.43° Group (2): Ve 2.99io.62: 3.91t0.47: 62.9613.57:
Means values in having the same letter(s) within each column are g Group (4) 1.98+0.34 2.8240.32" 53.28+4.76
not significantly different (P< 0.05). 3 Group (5)  1.91#0.16°  2.07+0.17" 40.39+4.48°
G1 to G8 see materials and methods. 2 Group (6)  1.84+0.80°  2.00+0.25" 40.21+3.38"
£ Group(7)  1800.70°  1.83+0.25° 37.76+3.38°
Tabulated data in Table(5) show that as a result = Group (8) 1.75+0.60°  1.63+0.25° 37.21+3.38°

of hypothyroidism AST and ALT sharply increased
from 43.82 and 22.51 U/L to 84.07 and 46.36 UI/L,
respectively. L-thyroxin drug reduced these values to
42.86 and 22.46 UJ/L, respectively. while feeding of
hypothyroidism rats on yoghurt samples which prepared
by passiflora juice with or without cow milk reduced
significantly AST levels in compared with those of +ve
group there values were 46.82, 46.82 , 47.08 , 50.08 and
60.08 U/L for G8, G6 , G7, G5and G4, respectively. On

Means values in having the same letter(s) within each column are
not significantly different (P< 0.05).
G1 to G8 see materials and methods.

Serum thyroid hormone

The level of thyroid hormone in the blood plasma
of rats fed on different yoghurt samples was presented
in Table (7). The maximum rate of increase of
triiodothyronine (T3) in the blood plasma was observed
at (+ve group) 6.82 pg/dl and markedly decreased levels
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in hypothyroidism groups, both under normal(-ve
group) and different yoghurt sample diets,( 3.81,2.96,
2.81,2.71, 2,52, 2.32 and 2.30 pg/dl) for (G4 , G5, G6,
G7, G1, G3 and G8,respectively). While thyroxine (T4)
had the least value of 9.87 pg/dl in (-ve group) control
and recorded the highest value of 18.33 pg/dl in (+ve)
control. Meanwhile, it relatively decreased in L--
thyroxin drug group and groups fed on different yoghurt
samples with value of 11.8land 10.02 pg/dl,
respectively.

Table 7. Effect of feeding on yoghurt enhanced with
passiflora juice and cow milk on serum
thyroid hormones in male rats

Parameter T3 T4 TSH
Groups (ng/dl) (ng/dl) (LIU/ml)
Group (1): -ve 252+1.7° 9.87+6.75° 5.13+0.32°
Group (2): +ve 6.82+42.01° 18.33+4.55°  1.84+0.16°
Group(3):L.-- 2.32+0.01° 10.02+0.65° 4.98+0.33%
thyroxin

g Group (4)  3.816+0.21° 11.81+2.30° 2.55+0.15°
S Group(5)  2.96:0.11b 11.15:0.80° 3.65:0.13°
5 Group (6)  2.81+0.10° 10.89+0.09"  4.47+0.37°
s Group (7)  2.71+0.12° 10.59+0.70° 4.98+0.21°
F Group(8)  2.30+0.12° 10.43+0.70° 5.02+0.23"

Means values in having the same letter(s) within each column are
not significantly different (P< 0.05).
G1 to G8 see materials and methods.

The level of thyroid stimulating hormone
(TSH) in the blood plasma increased significantly in
groups treated with yoghurt samples and L-thyroxin
drug compeared with (+ve group). The feeding of diets
with yoghurt made from Passiflora juice prepared by
water and cow milk [3:1] and [1:1] significantly
increase the level of TSH in the blood plasma 5.02 and
4.98 plU/ml, respectively.The previous results reported
that yoghurt enhanced with passiflora juice helped to
improve thyroid hormone level.

CONCLOSION

In conclusion, results of this study increase the
current knowledge on the bioactive components of
Passiflora edulis. These results provide important
information for research on the health benefits of these
fruits.It could be demonstrate that use of Passiflora
edulis improved the level of thyroid hormones.
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