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ABSTRACT 
 

The objective of this study is to investigate the biological effects of dried goldenberry and its extracted on diabetic rats. 
Biological assay was conducted on diabetic mal-rats. The results indicated that supplementation with extract or dried goldenberry 
showed improve in relative organ weights (liver, heart, kidney, spleen, lungs and pancreas) and a significant increase in weight gain, 
food intake and food efficiency ratio. Serum blood glucose was significantly reduced in diabetic groups treated with extract or dried 
goldenberry at the end of experiment. This decrease was ranged from 98.33 mg/dl (G4) to 113.67 mg/dl (G5) as compared to positive 
control (204.33 mg/dl). The group fed on ethanolic goldenberry extract 500 mg\kg b.wt (G4) reported highest decrease in total 
cholesterol, triglycerides and LDL-C by means 90.67, 97.33 and 28.2 mg/dl, respectively and highest increase in HDLc by mean 43 
mg/dl in the same group as compared to positive control. On other hand, no significant (P>0.01) difference was found in uric acid, urea 
and creatinine values between negative control group and all treated groups except urea value of group fed on 10% dried goldenberry 
(G5). While, group that feed on extract or dried goldenberry had lower (P≤0.01) ALT, AST and ALP activities than positive control rats 
by different rates. Furthermore, The best effect was for group fed on ethanolic goldenberry extract 500 mg\kg b.wt (G4) followed by 
group fed on 15% dried goldenberry (G6). While, the lowest effect was for group fed on 10% dried goldenberry (G5) but still higher 
than the value of negative control group (G1). So we found goldenberry could be has therapeutic effect for diabetes and considered as a 
new source of bioactive and functional food. 
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INTRODUCTION 
 

Goldenberry, also known as Cape gooseberry, is the 
fruit of the plant Physalis peruviana L. that belongs to 
Solanaceae family. Goldenberry is a fruit with 4 -10 g of 
weight, approximately 1.25 – 2.50 cm of diameter, orange 
yellow skin and juicy pulp containing numerous small 
yellowish seeds (Legge, 1974 and Fischer, 1995). 
Goldenberry for chemical composition and they found that it 
contains 85.9, 1.5, 0.5, 11, 0.4 and 0.7 g/100g raw matter for 
moisture, protein, fat, carbohydrate, fiber and ash, 
respectively and 49 cal/100g for energy (Osorio and Roldan, 
2003). Ca, Mg, K, P, Fe, Zn, Cu and Mn of goldenberry 
were 582, 1365, 20473, 4110, 40.5, 15.84, 8.81 and 
8.11ppm, respectively (Endes et al., 2016). The ripeness 
stage of Cape gooseberry is directly proportional to many 
phytochemicals as vitamin C and β-carotene contents. a 
large agents like raw material properties (origin, ripeness 
stage, growing conditions etc.) ,differences in analytical 
methods, thermal and non-thermal processing have an effect 
on the extractability of the phytochemicals but also on the 
decrease of compounds and antioxidant activity (Olivares, 
2017). The antioxidant capacity of dried and fresh 
goldenberry and reported that results indicated that the fresh 
sample (47.152 l/mol TE g-1d.b.) had significantly (P ≤ 
0.05) higher antioxidant capacity than the dried samples 
(Izli, et al., 2014). The total phenolic compound in samples 
of goldenberry is varies from 0.06 to 0.74 mg gallic acid 
equivalent/100 g fruit. On oherhand, the presence of ascorbic 
acid and phenolics in goldenberry fruit might contribute to 
the high level of antioxidant capacity, (Bravo et al., 2015). 
Diabetes mellitus as a one of the most common chronic 
diseases in nearly all countries, and continue to increase in 
numbers and significance, as economic development and 
urbanization lead to changing lifestyles characterized by 
reduced physical activity and increased obesity. Estimates of 
the current and future burden of diabetes are important in 
order to allocate community and health resources, to 
emphasize the role of lifestyle, and encourage measures to 
counteract trends for increasing prevalence (Whiting et al., 
2011). The increasing prevalence of diabetes and its impact 
on morbidity and mortality have become global problems. In 

the United Kingdom, the prevalence of type 2 diabetes more 
than doubled from 2.39% in the year 2000 to 5.32% in 2013. 
The management of type 2 diabetes and its related 
complications, including retinopathy, kidney dysfunction, 
neuropathy, and foot problems accounts for about 10% of 
the entire National Health Service (NHS) budget in the UK 
(Sharma et al., 2016). The prevalence rate of diabetes in 
Egypt in 2008 was 4.07%. It increased with age, to reach 
19.8% among females aged 50-59 (Naglaa et al., 2010). 

The enzymes (α-amylase and α-glucosidase) are 
present in the intestinal villi and they are necessary for 
polysaccharide digestion because they participate in the 
cleavage of these compounds to give monosaccharides 
(glucose, fructose, galactose). Thus, inhibition of the 
enzymes is one of the different possible mechanisms of 
antidiabetic drugs because such inhibition slows 
carbohydrate absorption and decreases postprandial blood 
glucose levels in both normal and diabetic subjects (fauci et 

al., 2009). Oral administration of goldenberry extract at a 
dosage of 200 mg/kg b.w daily for 30 days to diabetic rats 
showed significant (p<0.05) reducing in serum glucose and 
improved insulin level as compared with diabetic group. 
Chronic inflammation in adipose tissue together with obesity 
induces insulin. Diabetic groups showed significant increase 
in food intake when compared with control group of rats 
whoever the oral supplementation of goldenberry extract at a 
dosage of 200 mg/kg b.w daily for 30 days to diabetic rats 
found similar levels to that of control group of rats 
(sathyadevi et al., 2014).  

The aim of the current study was to investigate the 
biological effect of extract or dried goldenberry on diabetic 
rats. 

 

MATERIALS AND METHODS 
 

Materials: 
Goldenberry (Physalis peruviana L.) collected from 

local market of Kafr El-Sheikh Governorate, Egypt in 
April 2017.  

Chemicals used include alloxan was obtained from 
Morgan Co. Cairo, Egypt. While, Chemical kits for 
determination of serum glucose, total cholesterol (TC), 
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triglyceride (TG), high density lipoprotein (LDL), aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), 
alkaline phosphatase (ALP), creatinine, urea, uric acid, were 
purchased from El-Gomhoria Company for Chemicals and 
Drugs El-Ameria, Cairo, Egypt. 

Adult male albino rats, Sprague Dawley strain, were 
obtained from Research Institute of Ophthalmology, Giza, 
Egypt. 
Methods: 
Investigated plant: 
Preparation of dried goldenberry fruits powder:  

Goldenberry were selected by the same size and 
ripening stage then carefully washed with tap water and 
dried in sunny oven at 50 ± 5 °C until arriving by the 
moisture in the final product to about 8% then minced in 
moulinex machine (Al Araby for Electronic Manufacture 
Company, Egypt) then were put in polyethylene bags and 
packed in cartoon boxes until used. 
Preparation of dried goldenberry fruits ethanolic extract:  

100 g of dried fruit powder were weighed and 
poured into 500 ml conical flask and soaked with 500 ml 
80% in distilled water ethanol distilled water for two days 
with daily shaking and kept in refrigerator covered by a 
piece of aluminum foil. Filter papers were used to purify the 
ethatolic extract and then the remains were extracted by the 
same way twice.  The filtrates that were taken from 
extractions were mixed, and the filtrate was centrifuged at 
3000 rpm for 10 min, then the ethanol was evaporated using 
a rotary evaporator apparatus attached with vacuum pump at 
40 °C to obtain the powder. The obtained powder was 
weighted to determine the extracted yield then kept in light-
protected containers at -25°C until further use. 
Biological assay: 
Animals and experimental design: 

Thirty male albino rats (200g ±5) were housed 
individually in wire cages under the normal laboratory 
conditions. The rats were monitored for the external color, 
shape, appearance and distribution of hair and physical 
activity every day. The food and water were introduced to 
animals in special food cups to not loss or contamination. 
Food and water provided were reviewed every day. Rats 
weighted weekly. Rats were fed a standard diet (Ain, 1993) 
for 7 days as an adaptation period.  
Experimental design: 

Rats were randomly divided into six groups (n=5) 
and one of them was kept as normal control group. Rats 
were injected with alloxan (125 mg/kg body weight) 
according to the method described by (Desai and Bhide, 
1985). The groups show as follows:  
• Group 1 (-ve): normal rats fed on basal diet. 
• group 2 (+ve): diabetic rats fed on basal diet. 
• Group 3: diabetic rats fed on basal diet and received 

ethanolic goldenberry extract, orally, in a dose of 250 
mg/kg B.Wt.. 

• Group 4: diabetic rats fed on basal diet and received 
ethanolic goldenberry extract, orally, in a dose of 500 
mg/kg B.Wt. 

• Group 5: diabetic rats fed on basal diet + 10% dried 
goldenberry. 

• Group 6: diabetic rats fed on basal diet + 15% dried 
goldenberry. 

After the end of 28 days, blood samples were taken 
from rats. The blood samples were collected after 12 hours 
fasting from scarified rats then, put into dry clean 
centrifuge tubes.The blood was centrifuged for 10 minutes 
at 3500 rpm to separate the serum, which was carefully use 
pirated and transferred into clean quite plastic tubes and 
kept frozen at -18 ºC until biochemical analysis (Malhotra, 
2003).  

Liver, heart, lungs, kidney, pancreas and spleen 
were removed and washed in saline solution, weighted and 
kept in formalin solution (10%, v/v) according to methods 
described by (Drury and Wallington, 1980).  

The body weight was listed weekly during the 
period of experiment to determined body weight gain 
(BWG), feed intake by daily consumption of diet, feed 
efficiency ratio (FER) and relative organs weight according 
to (Chapman, et al., 1959) as follow: 
• BWG (g) = Final Weight (g) – Initial Weight (g). 
• BWG (%) = (BWG (g) ×100) / Initial Weight (g). 
• FER = Gain in Body Weight (g) / Feed Intake (g). 
• Relative Organs Weight = (Organ Weight (g) / 

Animal Body Weight (g) ×100. 
Biological analysis: 
Blood Glucose: 

Glucose was determined by enzymatic test using 
chemical kits according to Trinder (1969). 
Lipid profile:  

TG (Triglycerides) was determined according to 
Fassati and Prencipe (1982). TC (Total Cholesterol) and 
HDL (high density lipoprotein) were determined according 
to description of (Allain, 1974). VLDL (Very low density 
lipoprotein) and LDL (low density lipoprotein) were 
carried according to (Lee and Nieman, 1996) and  
Kidney functions: 

Uric acid, urea and creatinine were analyzed 
according to the method of While et al. (1970); Malhotra 
(2003) and Henry (1974), respectively. 
Liver functions: 

ALT (Alanine Aminotransferase), AST (Aspartate 
Aminotransferase) and ALP (Alkaline Phosphatase) were 
determined according to Tietz (1976), Henry (1974) and 
Moss (1982), respectively. 
Statistical Analysis: 

Data was carried out using a completely 
randomized design (SAS, 1985) when there were 
significant major differences, the student-Newman-Keuls 
test was used to show the means. Differences among 
treatments of (P≤0.01) were referred to significant changes. 

 

RESULTS AND DISCUSSION 
 

Effects of extract or dried goldenberry on body weight 
gain (g) and feed efficiency ratio of normal and diabetic 
rats: 

Data reported in Table (1) showed the effects of 
extract or dried goldenberry on initial weight, final weight, 
BWG (g), BWG (%), feed intake and FER of normal and 
diabetic rats. The results indicated that no significant 
(P>0.01) difference in initial weight between all groups in 
the primary of experiment and ranged between 195g and 
203.67g. At the end of experiment, the +ve group (G2) had 
lower (P≤0.01) final body weight, BWG (g), BWG (%), 
feed intake and FER than -ve group (G1).  
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This may be due to alloxan that associated with loss 
of body weight characteristics, which is due to increase 
muscle wasting and due to loss of tissue proteins (Kato et 

al., 2008).  

BWG (g), BWG % and FER in rats that 
supplemented with of dried goldenberry and its ethanolic 
extracts were significantly (P≤0.01) lower than -ve group 
(G1).  

 
 
 

Table 1. Effects of extract or dried goldenberry on BWG (g) and FER of normal and diabetic rats: 
Groups 
Parameters 

G1 (-ve) G1 (+ve) G3 G4 G5 G6 LSD 

Initial weight (g) 200.33a ± 2.08 195a± 2.65 200.67a ±1.53 202.33a± 3.51 203.67a± 3.21 201.33a± 2.31 6.57 
Final weight (g) 252.67a± 2.08 215d± 1 238c± 1 245.67b± 4.51 239c± 0 241bc± 1 5.36 
body weight gain (g) 52.33a± 2.08 20c± 2 37.33b± 2.08 43.33b± 4.04 35.33b± 3.21 39.67b± 2.52 6.88 
body weight gain (%) 26.13a± 1.2 10.27c ±1.16 18.61b± 1.16 21.43b± 2.16 17.37b± 1.87 19.71b± 1.45 3.86 
Feed intake (g) 18.5a± 0.75 14.87b± 1.0 15.27b± 0.64 17.23ab± 0.71 15.03b± 1.02 16ab± 0.96 2.15 
feed efficiency ratio (FER) 2.83a± 0.13 1.35b± 0.11 2.45a± 0.17 2.51a± 0.21 2.35a± 0.08 2.49a± 0.29 0.44 
Means ± standard deviations with different superscript letters in the same row are significantly different at (P≤ 0.01). 

G1 = -ve group. G2 = +ve group. G3 = feed on 250 mg/kg b.wt of ethanolic goldenberry extract. G4 = feed on 500 mg/kg b.wt of ethanolic 
goldenberry extract.G5 = fed on 10% dried goldenberry. G6 = fed on 15% dried goldenberry. b.wt = body weight. 
 
 

Rats that supplemented with ethanolic goldenberry 
extract 500 mg/kg b.wt) was more effective in improving 
BWG (g BWG %, feed intake and FER followed by rats 
that supplemented by 15% dried goldenberry (G.B). these 
results were near to (Sathyadevi et al., 2014) whose 
reported that diabetic rats showed significant increase in 
food intake when compared with –ve group of rats 
whoever the oral supplementation of goldenberry extract at 
a dosage of 200 mg/kg b.wt daily for 30 days to diabetic 
rats found similar levels to that of –ve group of rats. 
Effects of extract or dried goldenberry on organ weight 
of normal and diabetic rats: 

Table (2) presented effects of extract or dried 
goldenberry on liver, kidney, pancreas, lungs, heart and 

spleen weights (g) and relative weights of normal and 
diabetic rats. Data referred to +ve group were higher than -ve 
group on liver, kidney, lungs, heart and spleen relative 
weights. All treated rats did not show significant (P>0.01) 
difference on Liver relative weight with -ve group except rats 
fed on ethanolic goldenberry extract 250 mg/kg b.wt (G3). 
While, no significant (P>0.01) change was obtained on 
kidney, pancreas, heart and spleen relative weights between 
all treated rats and -ve group. 

On other hand, lungs relative weight of all treated 
rats did not show significant (P>0.01) difference with -ve 
rats except rats fed on 10% dried goldenberry (G5). 

  

Table 2.  Effects of extract or dried goldenberry on liver, kidney, pancreas, lungs, heart and spleen weights (g) and 
relative weights of normal and diabetic rats: 

Rats 
groups 

Final 
Body 

Weight 
(g) 

Liver Kidney Pancreas lungs Heart Spleen 

Weight 
(g) 

Relative 
Weight 

(%) 

Weight 
(g) 

Relative 
Weight 

(%) 

Weight 
(g) 

Relative 
Weight 

(%) 

Weight 
(g) 

Relative 
Weight 

(%) 

Weight 
(g) 

Relative 
Weight 

(%) 

Weight 
(g) 

Relative 
Weight 

(%) 

G1 
252.67a 
±2.08 

5.5b 
±0.1 

2.18c 
±0.05 

1.6a 
±0.1 

0.63b 
±0.1 

1.1ab 
±0.1 

0.44a 
±0.05 

1.4bc 
±0.02 

0.55b 
± 0.01 

0.57a 
±0.18 

0.23a 
±0.07 

0.5a 
±0.1 

0.2a 
±0.04 

G2 
215d 
± 1 

6.3a 
±0.1 

2.93a 
±0.06 

1.7a 

±0.1 
0.79a 
±0.1 

0.93b 
±0.06 

0.44a 
±0.03 

1.54abc 
±0.07 

0.72a 
±0.03 

0.87a 
±0.1 

0.4a 
±0.05 

0.6a 
±0.1 

0.28a 
±0.05 

G3 
238c 
± 1 

6ab 

±0.44 
2.52b 
±0.18 

1.7a 
±0.1 

0.71ab 
±0.1 

1b 
±0.1 

0.42a 
±0.04 

1.33c 

±0.08 
0.55b 
±0.03 

0.79a 
±0.04 

0.33a 
±0.02 

0.43a 
±0.15 

0.18a 
±0.06 

G4 
245.67b 
±4.51 

5.7ab 
±0.1 

2.28bc 
±0.04 

1.67a 
±0.06 

0.68ab 
±0.06 

1.17ab 
±0.06 

0.48a 
±0.02 

1.58ab 
±0.03 

0.64ab 
±0 

0.79a 
±0.12 

0.32a 
±0.06 

0.5a 
±0.1 

0.2a 
±0.04 

G5 
239c 
± 0 

5.8ab 

±0.17 
2.42bc 
±0.08 

1.7a 
±0.17 

0.71ab 
±0.17 

1.27a 
±0.06 

0.53a 
±0.02 

1.62a 
±0.12 

0.69a 
±0.07 

0.8a 
±0.09 

0.33a 
±0.04 

0.53a 
±0.15 

0.22a 
±0.06 

G6 
241bc 
± 1 

5.33b 
±0.06 

2.21bc 
±0.03 

1.6a 
±0.1 

0.66ab 
±0.1 

1.17ab 
±0.06 

0.49a 
±0.02 

1.35c 
±0.05 

0.56b 
±0.01 

0.77a 
±0.16 

0.32a 
±0.07 

0.43a 
±0.06 

0.18a 
±0.02 

LSD 5.36 0.51 0.22 0.27 0.11 0.19 0.08 0.17 0.09 0.31 0.13 0.29 0.12 
Means ± standard deviations with different superscript letters in the same row are significantly different at (P≤ 0.01). 

G1 = -ve  group. G2 = +ve  group. G3 = feed on 250 mg/kg b.wt of ethanolic goldenberry extract. G4 = feed on 500 mg/kg b.wt of ethanolic 
goldenberry extract.G5 = fed on 10% dried goldenberry. G6 = fed on 15% dried goldenberry. b.wt = body weight. 
 

Effects of extract or dried goldenberry on serum blood 
glucose of normal and diabetic rats: 

The effects of extract or dried goldenberry on 
serum blood glucose of normal and diabetic rats are 
presented in Table (3). It can be notice that no significant 
(P>0.01) differences were found among all experimental 
rats before injury with diabetes. On other hand, as expected 
after injury with diabetes, the Serum glucose was 
significantly increasing except -ve group (G1). 

While after 2 weeks, +ve group (204.73 mg/dl) still 
significantly higher than -ve group (91.67 mg/dl). All 
treated groups still significantly high as compared -ve 
group. These results in agreed with Mora et al. (2010) 
whose found that the oral administration of Physalis 
peruviana extract during 15 days reduced the blood glucose 
levels, further than 30 %. 

While after 4 weeks, positive control group (204. 
33 mg/dl) had a higher (P≤0.01) serum glucose than 
negative control group (91.33 mg/dl) and other treated rats. 
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Serum glucose was significantly reduced by the 
supplementation with goldenberry and its ethanolic 
extracts. The best reducing was for group that 
supplemented with ethanolic goldenberry extract 500 
mg/kg b.wt (G4) (98.33 mg/dl) followed by group that 

supplemented with dried goldenberry 15% (G6) (101 
mg/dl) then group that supplemented with ethanolic 
goldenberry extract 250 mg/kg b.wt (G3) (102.33 mg/dl). 
The results of Sathyadevi et al. (2014) support our 
findings.  

  

 

Table 3. Effects of extract or dried goldenberry on serum blood glucose of normal and diabetic rats : 
Groups 
Parameters 

G1 (-ve) G1 (+ve) G3 G4 G5 G6 LSD 

Before injury with diabetes mg/dl 86.72a± 1.96 88.32a± 1.55 87.77a± 1.31 86.27a± 1.45 88.1a± 0.87 88.67a± 3.59 
After injury with diabetes mg/dl 87.67b± 2.33 200.7a± 2.14 198.63a± 1.25 202.7a± 1.4 199.93a± 1 203.1a± 0.36 3.9 
After 2 weeks  mg/dl 91.67d± 0.78 204.73a± 1.82 122.97c± 2.25 119.93c± 1.18 134.3b± 2.15 121.67c± 0.84 4.04 
After 4 weeks Mg/dl 91.33d± 4.04 204. 33a± 4.51 102.33c± 2.89 98.33cd± 1.53 113.67b± 1.53 101c±1 7.25 
Means ± standard deviations with different superscript letters in the same row are significantly different at (P≤ 0.01). 
G1 = -ve group. G2 = +ve  group. G3 = feed on 250 mg/kg b.wt of ethanolic goldenberry extract. G4 = feed on 500 mg/kg b.wt of ethanolic 
goldenberry extract.G5 = fed on 10% dried goldenberry. G6 = fed on 15% dried goldenberry. b.wt = body weight. 
 

Effects of extract or dried goldenberry on lipids profile 
of normal and diabetic rats: 

Elevated serum triglycerides (TG) levels were 
reviewed as a dependent risk factor in coronary heart 
disease and atherosclerotic cardiovascular disease (Pacheco 
et al., 2001). Data in Table (4) showed that the levels of 
TG (Triglycerides), TC (Total Cholesterol), VLDL (Very 
low density lipoprotein), LDL (low density lipoprotein) 
and HDL (high density lipoprotein) on -ve and diabetic 
groups supplemented with extract or dried goldenberry. 
Total cholesterol, triglycerides and VLDL levels in blood 
serum showed significant differences (P≤0.01) between 
+ve groups (121.67, 137.67 and 27.53mg/dl, respectively) 
and -ve groups (83.33, 86 and 17.2 mg/dl, respectively) 
while group fed on ethanolic goldenberry extract 500 
mg/kg b.wt (G4) were the nearest group to -ve group. 
Moreover, total cholesterol level of rats fed on ethanolic 
goldenberry extract 250 mg/kg b.wt (G3) did not record 
significant (P>0.01) differences with rats fed on 10% and 
15% dried goldenberry. On other hand, triglycerides and 
VLDL levels of the same group (G3) showed significant 
differences (P≤0.01) with rats fed on ethanolic goldenberry 

extract 500 mg/kg b.wt (G4) and 10% dried goldenberry 
(G5) and non-significant (P>0.01) differences with rats fed 
on 15% dried goldenberry (G6). Also, this value is still 
higher than this value of -ve group. 

Data in the same Table presented that HDL level of 
-ve group had (42.67 mg/dl) which was significantly 
higher than +ve group (26 mg/dl) furthermore, did not 
show significant (P>0.01) differences with rats fed on 
ethanolic goldenberry extracts (250 – 500 mg/kg b.wt) and 
15% dried goldenberry. On other hand, rats fed on 10% 
dried goldenberry showed non-significant (P>0.01) 
differences with +ve group. 

Results displayed that LDL level of +ve group 
(68.13 mg/dl) was higher as compared with -ve group 
(27.13 mg/dl). Supplementation rats with 15% dried 
goldenberry (G6) and its ethanolic extract 500mg/kg b.wt 
(G4) appeared non-significant (P>0.01) differences with -
ve rats. So it can be notice that supplementation rats with 
dried goldenberry and its ethanolic extracts significantly 
(P≤0.01) improved HDL and reduced total cholesterol, 
total triglyceride , LDL and VLDL as compared with +ve 
rats. 

 

 

Table 4. Effects of extract or dried goldenberry on lipids profile of normal and diabetic rats: 
Groups 
Parameters 

G1 (-ve) G1 (+ve) G3 G4 G5 G6 LSD 

T C (mg/dl) 83.33e± 4.04 121.67a± 4.51 97.33bc± 2.89 90.67d± 1.53 101.33b± 1.53 95c±1 4.03 
T G (mg/dl) 86e± 3.46 137.67a± 2.51 108.33c± 3.51 97.33d± 0.58 115.67b± 1.15 103.33c± 1.53 5.99 
HDL (mg/dl) 42.67a±   4.62 26c± 3.61 35.33ab± 2.31 43a± 3.61 31bc± 1 39.67ab± 0.58 7.48 
LDL (mg/dl) 27.13d± 4.9 68.13a± 2.8 40.4bc± 2.08 28.2d± 4.13 47.2b± 0.35 34.67cd± 0.83 7.49 
VLDL (mg/dl) 17.2e± 0.69 27.53a± 0.5 21.67c± 0.7 19.47d± 0.12 23.13b± 0.23 20.67c± 0.31 1.2 
Means ± standard deviations with different superscript letters in the same row are significantly different at (P≤ 0.01). 

G1 = -ve group. G2 = +ve group. G3 = feed on 250 mg/kg b.wt of ethanolic goldenberry extract. G4 = feed on 500 mg/kg b.wt of ethanolic 
goldenberry extract.G5 = fed on 10% dried goldenberry. G6 = fed on 15% dried goldenberry. b.wt = body weight. 
 

Hyperlipidemia is a complication associated with 
diabetes mellitus due to qualitative and quantitative 
abnormalities in lipoproteins (Miller et al., 2002). Chronic 
hyperglycemia in diabetes leads to over production of free 
radicals and these contribute to the development of diabetic 
nephropathy (Sharma et al., 2006). 
Effects of extract or dried goldenberry on liver function: 

Data in Table (5) showed the effects of extract or 
dried goldenberry on AST, ALT and ALP in normal and 
diabetic rats. -ve group had lower (P≤0.01) ALT, AST and 
ALP activities than +ve group. The increase level of serum 
transaminase in diabetic groups due to the enzymes were 

activated in the absence or shortage of insulin and also of 
increased availability of amino acids in diabetes, 
consequent to be responsible for the increased 
gluconeogenesis and ketogenesis observed in diabetes 
(Felig et al.,1970). 

Rats that supplemented with dried goldenberry and 
its ethanolic extracts had lower (P≤0.01) ALT, AST and 
ALP activities than +ve group by different rates. 
Furthermore, rats fed on ethanolic goldenberry extract 500 
mg/kg b.wt (G4) was more effective (P≤0.01) in reducing 
AST, ALT and ALP activities but still higher than the 
value of –ve group. 



J. Food and Dairy Sci., Mansoura Univ., Vol. 9 (12), December, 2018 

429 

Moreover, AST and ALP values of rats fed on 15% 
dried goldenberry (G6) was lower than rats fed on ethanolic 
goldenberry extract 250 mg/kg b.wt (G3) but did not show 
significant (P>0.01) change. 

On other hand, all values of ALP of all treated rats 
recorded significant (P≤0.01) different as comparing with 
+ve group. No significant (P>0.01) difference was found in 
AST/ALT values between all experimental rats. These 

results were in the same line with Sathyadevi et al. (2014) 
whose found that the activities of serum AST, ALT and 
ALP in diabetic rats showed significant (p < 0.05) 
increasing as compared with control group. Oral 
supplemented of goldenberry extract to diabetic rats 
significantly (p < 0.05) normalized the differed levels in 
comparison with control group.  

 

Table 5. Effects of extract or dried goldenberry on liver function (AST, ALT, AST\ALT and ALP) of normal and 
diabetic rats: 

Groups 
Parameters G1 (-ve) G1 (+ve) G3 G4 G5 G6 LSD 

AST U/L 99.3c± 7.45 134.67a± 0.55 116.33b± 1.53 101c± 4.36 120.23b± 0.9 114.67b± 1.53 9.12 

ALT U/L 43.67e± 1.27 62.5a± 1.47 52.2 c±1.13 47.43d±1.42 57.73b± 0.51 50.6c± 0.36 2.78 

AST/ALT U/L 2.27a± 0.11 2.15a± 0.06 2.23 a± 0.05 2.13a± 0.14 2.08a± 0.02 2.27a± 0.01 0.2 

ALP U/L 175.67e± 1.56 329.43a± 1.62 200.77c± 0.5 182.33e± 6.03 209.77b± 1.27 192.57d± 1.1 6.79 
Means ± standard deviations with different superscript letters in the same row are significantly different at (P≤ 0.01). 

G1= -ve group. G2 = +ve group. G3 = feed on 250 mg/kg b.wt of ethanolic goldenberry extract. G4 = feed on 500 mg/kg b.wt of ethanolic 
goldenberry extract.G5 = fed on 10% dried goldenberry. G6 = fed on 15% dried goldenberry. b.wt = body weight. 
 

 

Effects of extract or dried goldenberry on kidney function: 
Urea and uric acid synthesized from ammonia 

produced as a result of the de-amination of amino acids in 
the liver, they consider the principal waste products of 
protein catabolism. Having high protein diet or by 
increased endogenous catabolism due to starvation or 
tissue damage is accelerated the rate of production 
(Bequette and Sunny, 2005). 

The effect of extract or dried goldenberry on uric 
acid, urea and creatinine of normal and diabetic rats are 
shown in Table (6). Positive control group had higher 

(p≤0.01) uric acid, urea and creatinine than negative 
control group. Supplementation rats with extract or dried 
goldenberry led to reduce the values. Rats fed on ethanolic 
goldenberry extract 500 mg/kg b.wt (G4) had the best 
reducing followed by rats fed on 15% dried goldenberry 
(G6) then rats fed on ethanolic goldenberry extract 250 
mg/kg b.wt (G3) and rats fed on 10% dried goldenberry 
(G5) but No significant (P>0.01) difference was found in 
uric acid, urea and creatinine values between negative 
control group and all treated rats except urea value of rats 
fed on 10% dried goldenberry (G5). 

 

Table 6. Effects of extract or dried goldenberry on uric acid, urea and creatinine of normal and diabetic rats: 
Groups 
Parameters 

G1 (-ve) G1 (+ve) G3 G4 G5 G6 LSD 

Uric acid (mg/dl) 1.1b± 0.11 2.29a± 0.52 1.43ab± 0.22 1.22ab± 0.3 1.66ab± 0.37 1.23ab± 0.26 0.8 
Urea (mg/dl) 26.33c ±0.55 45.27 a ±1.91 28.3bc±0.95 25.6c±1.21 31.23b ±1.07 27.32c ±1.23 3.06 
creatinine (mg/dl) 0.24b±0.06 0.45a±0.06 0.32ab±0.05 0.25b ±0.06 0.38ab± 0.03 0.31ab± 0.03 0.13 
Means ± standard deviations with different superscript letters in the same row are significantly different at (P≤ 0.01). 
G1 = -ve group. G2 = +ve group. G3 = feed on 250 mg/kg b.wt of ethanolic goldenberry extract. G4 = feed on 500 mg/kg b.wt of ethanolic 
goldenberry extract.G5 = fed on 10% dried goldenberry. G6 = fed on 15% dried goldenberry. b.wt = body weight. 
 

 

CONCLUSION 
 

 In our study the daily consumption of goldenberry 
reduced blood glucose on diabetic rats so our results 
suggest that the fruit of P. peruviana considered a potential 
agent for diabetes and considered as a new source of 
bioactive and functional food. 
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  المصابه بالسكري على الفئران المجفف والمستخلص (الحرنكش) الذھبيلتوت لالتأثيرات البيولوجية 
  2مني محمود خليل و 1السيد عوض شعبان، 2أبو رية عبد العزيز  ، مسعد 1أميرة السعيد عبد الجواد

  مصر - جيزه  ـ مركز البحوث الزراعية ـ معھد بحوث تكنولوجيا ا}غذية 1
 ، كلية الزراعة، جامعة المنصورةالصناعات الغذائيه قسم 2

  

أشارت النتائج إلى أن و المصابة بداء السكري. الفئرانالمجفف ومستخلصه على  التأثيرات البيولوجية للتوت الذھبي (الحرنكش)بحث الھدف من ھذه الدراسة ھو إن 
) وزيادة ملحوظة في والرئتين (الكبد والقلب والكلى والطحال والبنكرياس ل�عضاء النسبية وزانا�المجفف أظھرت تحسن في (الحرنكش)  الذھبيالمستخلص أو التوت ب التدعيم
التوت  المستخلص أوبالمعالجة والمصابة بداء السكري  الفئران الدم انخفض مستوى الجلوكوز بشكل ملحوظ فيولقد كفاءة الغذاء.  ومعدلالطعام  والمأخوذ من المكتسب الوزن

) مقارنة 5مجموعه للم / ديسيلتر (ملج 113.67) إلى 4لمجموعه لم / ديسيلتر (ملج 98.33ن ما بيالمجففة في نھاية التجربة. وقد تراوح ھذا ا°نخفاض  الذھبي (الحرنكش)
) أعلى 4من وزن الجسم (المجموعه م كج \م ملج 500 المستخلص اµثانولي بتركيزعلى التي تغذت المجموعة لت وسجمجم / ديسيلتر).  204.33( بالمجموعه الضابطه الموجبه

 نفس المجموعهسجلت م / ديسيلتر على التوالي وملج 28.2و  97.33و  90.67 بمتوسط و البروتينات الدھنيه منخفضه الكثافةانخفاض في الكوليسترول الكلي والدھون الث¶ثية 
) P> 0.01من ناحية أخرى ، لم يتم العثور على فرق معنوي (و. بالمجموعه الضابطه الموجبهبالمقارنة ديسيلتر مجم /  43بمتوسط  البروتينات الدھنيه مرتفعه الكثافةأعلى زيادة في 

 الذھبي٪ من التوت 10ستثناء قيمة اليوريا للمجموعة التي غذيت على بإالجة وجميع المجموعات المع السالبهفي قيم حمض اليوريك واليوريا والكرياتينين بين المجموعة الضابطة 
 ALTالمستخلص أو التوت الذھبي (الحرنكش) المجفف أظھرت إنخفاض بمعد°ت مختلفة في نشاطات كل  على تغذتالتي  المجموعات). في حين أن 5المجموعه المجفف (

فكان التأثير ا�فضل للمجموعة التي تناولت مستخلصات التوت الذھبي (الحرنكش) ا°يثانولي . ع¶وة على ذلك ، الموجبه المجموعه الضابطه فئرانبالقارنه ب ALPو ASTو
ذيت على ٪ من التوت الذھبي (الحرنكش) المجفف. بينما كان أقل تأثير للمجموعة التي تغ15على  التي تغذتتليھا المجموعة  .ملجم / كجم من وزن الجسم 500بجرعة مقدارھا 

لتوت الذھبي (الحرنكش) تأثيرات ع¶جيه لوجدنا أن  . وبذلكالسالبه الضابطهمجموعة ال قيم) من P≤0.01ولكنھا ° تزال أعلى (٪ من التوت الذھبي (الحرنكش) المجفف. 10
  لمرضي السكري ع¶وه علي انه قد يعتبر مصدرا جديدا ل�غذية الوظيفية والنشطة بيولوجيا.

  الفئران المصابه بالسكري. –التوت الذھبي  –مستخلص ايثانولي  –التأثيرات البيولوجيه  المفتاحيه :الكلمات 


