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Abstract 

This investigation was performed with the purpose of researching the 

influence of  pizza containing dried golden berry fruits (DGBF) at different 

dosesagainst carbon tetrachloride - induced hepatotoxicity in rats. The study 

shows phenols content of golden berry. 25 male rats were used in the 

biological investigation. Rats were divided into five groups (5 rats in group) the 

investigation was 12 weeks. The first group (negative group) was given a 

basal diet and the second group (G2, G3, G4, and G5)was injected 

intramuscularly with carbon tetrachloride 2 ml/kg BW (50% v/v in liquid 

paraffin) weekly to induce hepatotoxicity. After the injury, group G3,G4 and 

G5 fed on 50% basal diet supplemented with 50%pizza containing 5, 10 and 

15% DGBF. Findings indicate that DGBF had a high antioxidant activity , total 

phenol, flavonoids, ascorbic acid and carotenoids content. Rats fed 

50%pizzacontaining (5,10,and15%) DGBF had a lower serum total 

cholesterol, LDL cholesterol, triglyceride, urea, uric acid, creatinine, GOT, 

GPT, MDA and SOD compared to rats fed simply the basal diet (positive 

control). The DGBFwas added to the pizza with different proportions, and its 

sensory properties were evaluated, and all proportions were proper to the 

panelists, compared to the control. The findings of this work suggest that 

golden berries could be used to treat and prevent hepatotoxicitypatients. 

Key words: Golden berry  - phenolic Compounds- carbon tetrachloride –
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1. Introduction 

Numerous edible food crops, such as tomatillos, goldenberries, and 

groundcherries, are found in the Physalis genus of the Solanaceae family. 

Because consumers are becoming more intrigued by new fruits and veggies 

and have agrowing understanding of the health advantages of consuming a 

varied diet, More interest has been given to these Physalis members. This 



 

 

attention led to the conduct of many preliminary investigations on these 

Physalisplants to assess their nutritious and chemical profilesrelated to health 

advantages. The findings presented that these plants comprise a wide range 

of important vitamins and minerals, particularly K and ascorbic acid, which 

support the immune system and is also recognized for their antioxidant 

activity. In addition to their nutritional value, these plants comprise 

withanolides, a family of steroidal lactones famed for their anticancer and anti-

inflammatory activities[1].Physalis species withanolide extract has been 

shown in several investigations to be cytotoxic to cancer cells [1]. 

The amazing fruit Golden Berries (Physalisperuviana L.), furthermore well-

known as Harankash in Egypt, has a wide range of culinary and therapeutic 

uses. According toPuente et al.,[2], the occurrence of a number of 

specificphytosterols,(β-sitosterol, stigmasterol, and campesterol) which are 

present in large amounts in oils derived from the fruit ofP.peruviana L. and 

exhibit antihypercholesterolemic and antioxidant effects, lowers blood 

cholesterol levels. Furthermore, high quantities of polyphenols like vitamins C 

and A contribute to the antioxidant activity associated with this finding. Lastly, 

the Egyptian GB (P. peruviana L.) has great potential as a functional food due 

to its high quality and quantity of nutrients and probiotics. The reduction of 

lipid accumulation, The redox balance of trace elements in obese rats, and 

the amelioration of iron overload in adipose tissues were all improved by GB 

feeding[3]. In addition, the value of GB as a natural ironchelator is now more 

widely acknowledged. Additionally, it reduces oxidative stress, enhancing the 

hemoglobin spin state in blood, which has an impact on how well it performs 

and restores hemoglobin's conformational structure and macromolecular 

function [3]. 

Goldenberries can be eaten raw in salads or processed into desserts like 

candy, cakes, jams, juices, pomace, raisins, and other pastries ( [4]. 

The occurrence of metabolite degradation mechanisms during the fruit 

maturation process altered the nutritional content of the fruit, making it 

intriguing to assess metabolites in relation to thefruit ripening stage. [5]. 

The nutritional value of Physalisperuviana and its byproducts,makes 

themcandidates for use in phytomedicine, the beauty industry, and the 



 

 

preparation of functional foods. Physalisperuviana is a yellow-orange fruit with 

a juicy berry known as goldenberry or cape gooseberry[6].  

The fruit of Physalisperuviana is extremely nutritious and delicious, and it 

contains nutraceutical properties including anti-inflammatory [7]; antimicrobial 

[8], and anticancer[9]. Its principal bioactive constituents are vitamins, 

physalins, carotenoids, and flavonoids [10]. Many fruits and vegetables have 

yellow, orange, or red coloring because of carotenoids. Due to their 

antioxidant and vitamin A content, they are crucial to the diet [11]. 

The health benefits associated withPhysalis Peruvian consumption are mostly 

attributable to its nutritional composition. Berries are abundant in a variety of 

biological components, including carotene, vitamins B, C, E, and K, 

phytosterols, and essential minerals like iron and polyunsaturated fatty acids 
[12 ]. 

Liver illnesses continue to be one of the most important health issues in the 

world, but there are few choices for prevention and treatment [13]. It is 

generally known that oxidative stress, pathogenesis and inflammation are the 

causes of liver ailment, and that a viable therapeutic approach for the 

treatment and prevention of liver illnesses involves postponing and delaying 

the chain reactions of the oxidation, and inflammatory processes [14,15]. One 

of the many effects of carbon tetrachloride (CCl4) poisoning is the generation 

of reactive oxygen species (ROS), such as superoxide and hydroxyl radicals, 

which are crucial in the development of liver disease.. [16,17]. It is argued that 

trichloromethyl, a byproduct of CCl4's primary metabolism, starts the 

biochemical reactions that lead to oxidative stress, which is the main reason 

for many pathological illnesses, including cancer, hypertension, diabetes 

mellitus, kidney and liver damage, and even mortality [17,18]. 

Oxidative stress is a primary inducer of apoptosis in a variety of acute and 

chronic liver injuries, as well as in hepatic fibrosis, according to clinical and 

experimental findings [19]. The depletion of antioxidant status and the 

exacerbation of lipid peroxidation are associated with hepatic fibrosis induced 

by CCl4[17,20]. Accordingly, a promising and successful treatment approach 

for avoiding or postponing the development of hepatic fibrosis is presented by 

the use of antioxidants and their interactions in the diet, which has caught the 



 

 

attention of investigators [21,22]. Given the aforementioned, the current 

study's objectives were to examine the effects of using dried golden berry fruit 

in the making of pizza and to fortify various pizza proportions with their 

functional qualities. Additionally, albino rat models withexperimentally induced 

hepatitis were used to investigate the therapeutic potential of the fortified 

pizza as a functional food. 

2 Materials and Methods 
 Materials 
2.1 Golden berry collection 
Healthy mature golden berries(Physalisperuviana) were obtained from a 

commercial market in Mansoura city, Egypt.Thegolden berries were peeled 

from their calyx, cleaned under running water, dried in the oven until a 

constant weight was reached, and then ground into powder using an electric 

grinder. The fruits were stored in the refrigerator for further use. 
Preparation of blends: 

Different mixtures were formed by partially adding wheat flour with dried 

golden berries fruits(DGBF)in levels of 5, 10, 15, and 20% to produce 

experimental pizza blends. 

Preparation of Pizza: 

The straight-dough technique was used to make examples of pizza. according 

to the method outlined byde Delahaye et al.,[23 ] with some modifications, the 

following ingredients were used to make the control pizza dough: 100 ց wheat 

flour72% extraction, 14ց corn oil, 1ց salt, 2ց sugar, 2ց instant active dry yeast, 

water, diced green pepper, diced tomato, asmall quantity of tomato paste, 

shredded mozzarella cheese, diced pickled olive and sliced pastrami were 

sprinkled on the top of pizza. The effect of adding 5, 10 and 15%, DGBF  with 

wheat flour on pizza besides, to control, and quality was studied.  

The ingredients for the pizza dough were blended in a mixing bowl until they 

reached their maximum development. The resulting dough's were let to rest 

for 20 min at 30±2˚C (first proofing), and then they were divided into 150g 

pieces, hand-rounded, and placed in pans for a 60-min final proofing period at 

30±2°C and 80–85 % relative humidity in a fermentation cabinet. then baked 

for 10–15min at 210–220°C in an electrically heated oven with steam provided 

throughout baking. Next , Pizza samples were taken out of the metal pan after 



 

 

baking, cooled at room temperature, and then packed in plastic bags to 

inhibit moisture until analysis. 

Sensory characteristics of pizza: 

The sensory characteristics of pizza were assessed by a panelists of twenty 

staff- members from the Special Food and Nutrition Department, Food 

Technology Research Institute, Agricultural Research Center, Giza, Egypt. 

The defrosted pizza was used to make elaborate pizza samples. Color, taste, 

odor, texture (expressed by hardness and chewing action), and general 

appearance of the crust were the sensory characteristics that were assessed 

according tothemethod outlined by [23]. 
Determination of total phenol content (TPC)  
The Folin-Ciocalteu method [24] was used to determine the TPC of the 

extracts. The absorbance was converted to milligrams of gallic acid equivalent 

per gram of dry material (mg GAE/g) using a gallic acid standard curve. 
Determination of total flavonoid content (TFC)  

The TFC was determined using a colorimetric procedure with the aluminum 

chloride technique as outlined by [ 25]. The results were calculated using 

quercetin as the reference substance and represented as milligrams of 

quercetin equivalent per gram of dry material (mg QE/g). 

Determination of antioxidant activity 
The DPPH radical scavenging activity method, as suggested by [26], was 

used to assess the free radical scavenging ability of DGBF. 
Determination of vitamin C (Ascorbic acid): 

HPLC was employed to measure ascorbic acid according to the producer 

outlined by [27]. 
Determination of carotenoids: 
According to the procedure described by [28], carotene was measured by 

HPLC. 

Diet of experiment rats 

From the experimental animal house of the Food Technology Research 

Institute, Agric, Res., Center, Giza, Egypt, 25 mature male albino rats 

weighing between (180-186) were obtained. The animals were housed under 

inspection in a clean, well-ventilated cage for ten days before the experiment. 



 

 

They were given a standard diet and free access to water. The quantity of fat, 

protein, carbohydrates, minerals, and vitamins in the basal diet complied with 

the rats' recommended dietary allowances. The basal diet was comprised of 

10 % sucrose, 20 % protein (casein),  5 % corn oil, 2% choline chloride, 3.5% 

salt mixture, 5% fibers (cellulose), and 1% vitamins mixture, corn starch made 
up of remaining material entirely[29]. 
Experimental design 

      The research was carried out in Animal House in Food Technology. 

Research Institute, Agric, Res., Center, Giza, Egypt.  After the adaptation 

period, 25 rats weredivided into two main groups, the first group (n = 5 rats)  

was not injected with CCl4 negative control(G1) rats fed on the basal diet.The 

rats ofthe second group main (n= 20 rats) were subcutaneously injected with 

2 ml/kg of weight rat of CCL4 diluted with liquid paraffin (1:1 v:v) weekly during 

theexperiment period to induce hepatotoxicity according toLi et al.,[30]rats of 

thesecond group main divided to four groups positive control (G2) rats fed on 

the basal diet, G3, G4 and G5  rats fed on the pizza containing with 5,10 and 

15%of DGBF.  
Group (1): normal rats fed onabasal diet control negative(-ve) group. 

Group (2): Hepatotoxicity rats kept a positive control (+ ve) group and fed ona basal diet. 

Group (3): Hepatotoxicity rats were fed on pizza containing 5% dried golden berryfruits 

Group (4): Hepatotoxicity rats were fed on pizza containing 10%dried golden berryfruits 

Group (5): Hepatotoxicity rats were fed on pizza containing 15%dried golden berryfruits 

G1 and G2 were fed ona100% basal diet without any addition, meanwhile, 

G3,G4, and G5 were fed on 50% pizza containing different proportions of dried 

golden berry+50% basal diet. 
     At the end ofthe experiment (12 weeks) each animal was anesthetized with 

ethyl ether. The blood collects fromthe vein plexus eye and isput ina dry clean 

centrifuged for 10 min at 3000 rpm to separate the serum, which was kept 

frozen at -20°C in clean dry plastic until analyzed. 

2.2.8 Biochemical Analyses: 
Biochemical analysis:- 

 Cholesterol (CHL), low density lipoprotein (LDL), high density lipoprotein 

(HDL), triglyceride (TG), serum alanine amino-transferase (ALT), serum 

aspartate amino-transferase (AST) albumin (ALB), urea, creatinine, uric acid, 



 

 

malondialdehyde (MDA) and  super oxide dismutase (SOD) purchased from 

SPINREACT Co, SPAIN 2022. 

Analysis of antioxidant indicators and oxidative stress 

 10 ml of phosphate buffer (pH 7.4) and 1g of rat liver were blended, and the 

mixture was rotated for 15 minutes at 4 °C and 10,000 rpm. Analysis of the 

proteins and enzymes was done using the supernatant, which was gathered. 

Thiobarbituric acid and lipid peroxide can react in the catabolite of MDA to 

produce a red compound with a maximum absorption peak of 532 nm [31]. 

Using a previously tested method, superoxide dismutase (SOD) activity was 

assessed in tissue homogenates  [32]. At 15-second intervals for 1 minute, 

variations in absorbance at 480 nm were observed. In parallel, a control 

reaction without the enzyme and with all other components was investigated. 

The test method's definition of one unit of enzyme activity was 50% of 

epinephrine's antioxidant activity is suppressed. Determined reduced 

glutathione levels using the method that was described [33]. Immediately after 

the combination developed a yellow hue, its absorbance was assessed using 

a "spectrophotometer at 420 nm." 

Histopathological examinations: 

For histopathological analysis, liver samples from each group were 

taken. Specimens were preserved in 10% (v/v) neutral buffered formalin. 

Hematoxylin and eosin was used to prepare sections that were 4-6 µm 

thickness and examined histopathologically using light microscopy according to 

[34]. 

Statistical evaluation 

The acquired data were statistically evaluated using One-Way Analysis of 

Variance (One Way ANOVA) in SPSS 26. 

RESULTS AND DISCUSSION  
 
Sensory analysis of pizza 
 
Table 1 shows the sensory characteristics of pizza produced from blends 

containing wheat flour and (DGBF). The sensory qualities of blended pizza 

were impacted by the dried golden berry fruits and wheat flour adding 



 

 

significantly (p≤ 0.05). The addition of DGBF decreased the crust color value 

to 18.10–14.00 respectively in compared to thecontrol (19.30).Furthermore 

addition of DGBF decreased the odor value to 18.70–15.00 respectively in 

compared to thecontrol (19.00).Similarly. Supplementing WF with DGBF 

significantly (P≤ 0.05) decreased taste value to 17.50–15.70 respectively in 

compared to thecontrol (18.50). Also, the supplement of WF with DGBF 

blends significantly (P≤ 0.05) decreased the texture  score of the pizza from 

18.50 in control to 17.40–14 in blended breadsticks respectively. Also, the 

supplement of WF with DGBF blends significantly (P≤0.05) decreased the 

general appearance score of the pizza from 19.50 in control to 18.30–15.20 in 

blended pizza respectively.  Adding WF with DGBF significantly (P≤0.05) 

decreased theoverall acceptance value to 90.00–73.90 compared to 

thecontrol (94.80). These findings match those described by[35]found that 

when increasing cape golden berry at extents 5,10,15and 20% the overall 

acceptability, odor, taste, and color were decreased in breadsticks. 

Table 1. Sensory properties of pizza 
 
Blends Crust 

color 
(20) 

Odor 
 

(20) 

Taste 
 

(20) 

Texture 
 

(20) 

General 
appearance 

(20) 

Overall 
acceptability 

(20) 
Control 19.30a 19.00a 18.50a 18.50a 19.50a 94.80a 

Pizza with 05% DGBF 18.10b 18.70b 17.50b 17.40b 18.30b 90.00b 

Pizza with 10% DGBF 17.00c 17.00c 17.00c 16.00c 17.50c 84.50c 

Pizza with 15% DGBF 16.50d 16.10d 16.20d 15.10d 16.10d 80.00d 

Pizza with 20% DGBF 14.00e 15.00e 15.70e 14.00e 15.20e 73.90e 

Mean values with different superscripts within the same column are significantly different (p≤ 
0.05) 
 
phyotochemicals composition in DGBF  

Table 2 displays the total phenolic, flavonoid, DPPH inhibition percentage, 

ascorbic acid, and carotenoids present in the DGBF The Total Flavonoids' 

compounds  is computed as mgquercetin equivalent (RE)/g of dried extract, 

and the Total phenol compound is determined as mgGAE/g of plant 

extract[35] showed that DGBF contains flavonoid, total phenolic, ascorbic 

acid  and carotenoids. The percentage of DPPH radical scavenging activity 

used to describe the results ranged from 28 to 90% for all varieties of golden 

berries  [36] 

 



 

 

Table2. Total phenolic , flavonoid, % DPPH Inhibition, ascorbic acid  and 
carotenoids composition in DGBF. 

Components Dried  golden berry fruits 
Total phenol (mg  GAE/ g of dried extract  ) 140 

Total Flvaonoids (mg GAE/g of dried 
extract) 

51.70 

% DPPH Inhibition 75.34 
Ascorbic acid (mg/100g) 150 
Carotenoids (_mg/100g) 1350 

 
Phenolic Compounds of DGBF  

  
Polyphenolic compounds of DGBFwere recorded in Table 3.The results 

indicated that DGBFcontains fifteen phenolic compounds. 

rutin,kampferol,quercetin,chlorogenic acid, andcatechein wasa major phenolic 

compound in DGBF.These findings are in a harmony with [37]showed that 

golden berries are rich in phenolic acids like ferulic, chlorogenic,gallic, caffeic, 

and p-coumaric acids, flavonoids like quercetin, myricetin, rutin, kaempferol, 

catechins , and epicatechin biologically active constituents that lower the risk 

of certain ailments and promote health benefits like anti-hepatotoxic 

properties, and anti-inflammatory activity. Therefore, numerous researchers 

have focused on the utilization of antioxidants and their interactions in the diet 

as a feasible and efficient treatment strategy for avoiding or postponing the 

development of hepatic fibrosis[22]. 
 

.DGBFphenols content of  .3Table   
 

(mg/100g) Phenolic compounds 

95.00 Rutin 
55.26 Kampferol 
30.48 Quercetin 
17.00 chlorogenic acid 
10.52 Catechein 
7.51 Ferulic acid 
3.64 Gallic acid 
2.20 Protocatchoic 
2.89 P-Coumaric acid 
1.45 Vanillic acid 
2.46 Epi-catachin 
1.30 Benzoic acid 
3.27 Cinnamic acid 
2.25 Salicylic acid 



 

 

 
 
Effect of DGBFon Body Weight, Final Body Weight and Body Weight 

Gain (%),   of Normal and hepatic Rats. 

    Data in Table 4showed that, the mean values of initial body weight of all rat 

groups after adaptation ranged between 180 to 186 g. At the end of 

theexperiment (12 weeks), the final body weight of hepatic control rats (G2) 

was lower than the normal control (G1).While hepatic rats that fed on basal 

diet supplements with DGBF (G3, G4, and G5) have higher final body weight 

compared to hepatic control rats (G2). According to [38], ascorbic acid, which 

is present in high concentrations in P. peruviana L. fruit, is essential for a 

number of processes in the human body, including the generation of 

neurotransmitters, tissue maintenance, immune system responses, growth, 

and hormones. 

 
Table 4. Effect of feeding on  pizza with DGBFon initial and final weight 
and bodyweight gain in rats. 

Means ±SD (n = 5) with the same letter (in column) are not significantly different (P ≤ 0.05). 
BD= Basal Diet      DGBF=Dried golden berry flour 

Impacts of DGBFon lipid parameters 

The lipid parameters of hepatic rats that consumed the DGBF supplement is 

presented in Table 5. In this investigation, hepatic rats had markedly higher 

plasma levels of TG, TC, and LDL than the healthy control group(p<0.05). 

Table 6 shows that DGBF supplementation dramatically decreased the 

Group
s  
 

Diets 
Initial  

weight(g) 
(M±SD) 

Final  
weight (g) 
(M±SD) 

 

Body weight gain 

 
 g 
 

%   
 

G1 Negative control (BD) 183.33ab 
±1.55 

215.00a 
±1.64 

31.66a 
±1.52 

14.71a 
±1.75 

G2 Positive  control (BD)  181.33b 
±2.51 

196.67c 
±2.51 

15.66b 
±1.52 

7.78b 
±1.50 

G3 Pizza with 5 % DGBF 180.00b  
±1.51 

204.33b 
±1.52 

24.33b 
±2.51 

11.91b 
±2.40 

G4 Pizza with 10% DGBF 184.33ab 
±2.51 

214.33a   
±.577 

29.33a 
±2.64 

13.68a 
±2.00 

G5 Pizza with 15% DGBF 186.00a 
±1.55 

218.33a 
±1.15 

32.33a 
±1.70 

14.80a 
±0.96 



 

 

amount of HDL in the liver-damaged rats and considerably increased the 

levels of TC, TG, and LDL when compared to the healthy control group.In 

comparison to rats with hepatic rats, DGBF supplementation groups 

significantly increased HDL (p<0.05).  Additionally, when compared to the 

healthy control group, the hepatic group's levels of TG, TC, and LDL 

cholesterol were considerably higher (p<0.05). TG, TC, and LDL levels were 

significantly decreased in the DGBF group at low and high doses (p<0.05), 

while HDL levels are rising. These results are similar to [39] In comparison to 

obese rats, golden berry supplementation groups markedly increased HDL 

(p<0.05). Low or high doses of golden berries significantly decreased LDL 

levels (p<0.05). 
  Table 5. Influence of feeding on pizza with DGBF on serum lipids 
parameter  

Means ±SD (n = 5) with the same letter (in column) are not significantly different (P ≤ 0.05). 
 
Effect of feeding on pizza with DGBFon kidney functions.  

   The values in Table 6 Illustrated the effect of supplemented diets pizza with 

DGBF on kidney function; urea, uric acid, and creatinine. CCl4, not only 

affects the kidney weight but also the kidney functions as implied by the 

increment of plasma creatinine, urea, and uric acid in the positive control 

group which is markedly higher compared to the normal control group. The 

rats fed pizza with DGBF (5,10,and15%) groups had significantly decreased 

the plasma levels of uric acid, urea and creatinine. The best results of plasma 

Groups  
 

Total 
cholesterol 

(mg/dl) 
(M±SD)  

 

Triglyceride 
(mg/dl) 
(M±SD)  

 

HDL        
(mg/dl) 
(M±SD)  

 

LDL        
(mg/dl) 
(M±SD)  

 

VLDL      
(mg/dl) 
(M±SD)  

 

G1 97.66e 

±3.00 
118.33c 

±2.64 
56.00ab 
±1.52 

16.00e 
±2.75 

23.67c 

±0.51 

G2 174.33a 
±2.51 

151.67a 
±2.51 

29.33c 
±1.52 

114.33a 
±1.50 

30.33ab 

±0.50 

G3 169.33b 
±2.51 

150.00a 

±1.52 
50.67b 
±2.51 

88.67b 
±2.40 

30.00ab 
±0.30 

G4 154.33c 
±2.51 

146.67ab 
±0.57 

54.33ab 

±2.64 
71.00c 
±2.00 

29.33ab 
±0.12 

G5 141.33d 

±2.00 
133.33bc 

±1.15 
58.00a 
±1.00 

56.33d 
±1.96 

26.67bc 
±0.23 



 

 

creatinine levels of treated groups were found in the group feed on pizza 

containing15% of DGBF. The golden berry was formally highly prized by Arab 

physicians as a medical herb for treating kidney disease and diseases of 

theurinary passage. Today, it is applied in homeopathy for the same purpose. 

According to [40], animals fed with different physalisperuviana doses 

demonstrated a significant decreasing effect (p< 0.05) in the increased levels 

of blood markers such as creatinine and urea indicating the protection against 

kidney cell damage. 
Table 6.Effect of feeding on pizza with DGBFon kidney functions  

  

Group Diets 
Urea                         
(mg/dl) 

 

Uric acid           
(mg/dl) 

 

Creatinine         
(mg/dl) 

 

G1 Negative control (BD) 33.33e 
±0.16 

2.68e 
±0.13 

0.78d 
±0.05 

G2 Positive  control(BD)   67.67a 
±1.45 

6.36a 
±0.16 

1.88a 
±0.12 

G3 Pizza with 5% DGBF 60.33b 
±1.68 

5.58b 
±0.12 

1.36b 
 ±0.08 

G4 Pizza with 10% DGBF 52.67c 
±1.72 

4.69c 
±0.51 

1.14c 
 ±0.04 

G5 Pizza with 15% DGBF 43.67d 
±1.12 

3.89d 
±0.67 

0. 93d 
±0.02 

Means ±SD (n = 5) with the same letter (in column) are not significantly different (P ≤ 0.05). 
BD= Basal Diet      DGBF=Dried golden berry flour 

Effect of feeding pizza withDGBFon liver functions of  rats: 

       The results in Table 7Displayed the influence of supplemented diets with  

pizza containing DGBFon liver function. It is noticed that CCl4 injection led to 

asignificant decrease in GOT,GPT,  albumin, and bilirubin ratio of the positive 

control group compared to the normal control group. Rats groups feeding in 

pizza containing DGBFproportions  (5,10,and15 %) decreased significantly 

the liver function levels while increasingtotal protein. The best results in the 

level of liver function were found in the rat groups fed pizza containing 15% of 

DGBF.  



 

 

According to [40], physalisperuviana has an anti-hepatotoxic impact on the 

entire ripe fruit. The high levels of serum parameters suchasGPT and GOT in 

animals treated with or fed physalisperuvianapreparations significantly 

decreased (p< 0.05), indicating that the animals were protected against 

hepatic cell injury. The antioxidant properties of Physalisperuviana may be the 

cause of its potential hepatoprotective effects. The same author also claimed 

that physalisperuviana contains a variety of substances, including 

withanolides, 28-hydroxywithanolide, quercitin, kaempferol, di- and tri-

glycosides. These substances have potential antioxidant properties that guard 

against oxidative damage to hepatocytes and liver microsomes. According to 

studies, physalisperuviana contains phenols and flavonoids. Flavonoids are 

referred to as free-radical scavengers and are strong antioxidants against free 

radicals. One of the pathways for hepatoprotective effects is reported to 

involve antioxidant activity. These results were nearlywith[41] 
Table 7. Effect of feeding withDGBFon liver functions of  rats: 

 
 

Groups 
 

GOT (AST) 
(IU/L) 

 
GPT (ALT) 

(IU/L) 

 
Albumin 
(mg/dl) 

 
Total 

protein                  
(g/dl) 

 

 
Bilirubin  

 
(mg/dl) 

G1 25.32d 
±1.68 

33.65e 
±1.56 

3.77c 
±0.35 

6.43a 
±0.24 

0.28e 

±0.24 
G2 51.67a 

±1.84 
55.34a 

±2.08 
7.63a 
 ±0.53 

4.33d 
±0.49 

0.64a 
±0.35 

G3 41.65b 
±1.61 

43.32b  
±1.35 

5.70b 
±0.48  

4.38e 
±1.86 

0.54b 
±0.34 

G4 38.35b 
 ±1.96 

42.00c 
±1.92 

5.17b 
±0.43  

5.33c 
±0.32 

0.46c 
±0.14 

G5 32.00c 
±1.72 

39.35d 
±1.75  

4.03c 
±0.64 

5.83b 
±0.26 

0.40d 

±0.27 
Means ±SD (n = 5) with the same letter (in column) are not significantly different (P ≤ 0.05). 
 
Effect of pizza with DGBFsupplementation on the liver’s antioxidant and 
oxidative stress parameters in rats. 

The antioxidant enzymes and oxidative stress parameters in the liver of rats 

given pizza containing DGBFare shown in Table 8 in compared to the control 

group, both negative and positive. Reactive oxygen species are calculated by 

comparing the amount of MDA in the liver to control rats. Rats withthe hepatic 

disease have significantly increased lipid peroxidation in the liver (p> 0.05). 



 

 

Supplementing with golden berries reduced lipid peroxidation in hepatic rats 

(p > 0.05). Reduced glutathione (GSH) and SOD are cellular antioxidants that 

are present naturally and help lower oxidative stress. Table 5 illustrates SOD 

activity was significantly higher in the hepatic rats' livers than in the control 

group in this study (p<   0.05). In contrast, hepatic rats' livers have 

significantly less GSH than normal rats' livers. Rats receiving supplements of 

dried golden berries significantly (p<0.05) increased SOD activity and GSH 

levels in the hepatic rats groups. These findings harmony with 

[39]Supplementing with golden berries significantly (p<0.05) improved SOD 

activity and GSH levels in obese individuals. 

Iron was released from the heme group of myoglobin as part of the 

mechanism that caused oxidative stress. Superoxides and other high-activity 

oxides, such as hydrogen peroxide and oxygen molecules, are produced by 

iron, and they cause oxidative stress, lipid peroxidation, and cellular death. 

According to[12],physalisperuvianaL. significantly increased SOD levels when 

compared to other groups. The antioxidant enzyme superoxide dismutase in 

the body has been demonstrated to be activated by golden berry 

components . Golden berries "have the highest antioxidant and anti-

inflammatory concentration of any food," according to researchers. 

Additionally, the crucial antioxidant enzyme superoxide dismutase (SOD) is 

activated more by substances found in golden berries 

Table 8. Antioxidant and oxidative stress parameter in the liver of   rats: 

Group 

 

Diets 

 
MDA 

(nmol/g wet tissue) 
 

SOD 
(U/mg protein) 

GSH 
(mg/g wet tissue) 

G1 
Negative control 

(BD) 
80.10e 
±2.16 

18.34d 
±1.13 

128.38a 
±3.65 

G2 Positive  
control(BD) 

153.11a 
±3.45 

39.00a 
±2.16 

80.68e 
±2.16 

G3 Pizza with 5% 
DGBF 

122.77b 
±3.68 

27.35b 
±1.12 

98.56d 
±3.48 

G4 Pizza with 10% 
DGBF 

96.67c 
±1.72 

19.69c 
±1.51 

110.14c 
±3.04 

G5 Pizza with 15% 
DGBF 

77.47d 
±2.12 

15.33e 
±0.67 

116. 43b 
±3.32 

Means ±SD (n = 5) with the same letter (in column) are not significantly different (P ≤ 0.05). 
BD= Basal Diet      DGBF=Dried golden berry flour 



 

 
Histopathological changes in liver 
 
Microscopic investigation of liver rat Photo(1): Photomicrograph of liver of rat 

from G1 revealing the normal histoarchitecture of hepatic tissue (H & E X 

400). Also, Photo. (2): Photomicrograph ofthe liver of rat from G2 viewing 

vacuolar   degeneration of hepatocytes (black arrow) and focal  inflammatory 

cells infiltration. Photo (3):  Photomicrograph ofthe liver of rat from G3 

presenting vacuolar degeneration of hepatocytes (black arrow). Photo (4): 

Photomicrograph of theliver of rat from G4 displaying no histopathological 

alterations. Photo (5): Photomicrograph ofthe liver of rat from G5 screening no 

histopathological alterations (H & E X 400)            

According to [35,42], biochemical data showed that CCl4 caused significant 

histological alterations in hepatic tissue. Also, the strong antioxidant content of 

goldenberries may also help to reduce the morphological alterations in the 

liver. The CCl4 free radicals produced by the Cytochrome P450 enzyme 

system could be eliminated by these compounds. By giving unsaturated lipids 

in the membrane a competitive substrate and/or by speeding up the healing 

process of a damaged cell membrane, oxidative damage to tissues was 

reduced. 

 
Histopathological changes in liver 
 

Photo(1): Photomicrograph of liver of rat from G1 
showing the normal histoarchitecture of hepatic 
tissue (H & E X 400). 

 
Photo. (2): Photomicrograph of liver of rat from 
G2 showing vacuolar        degeneration of 
hepatocytes (black arrow) and focal  
inflammatory cells infiltration (H & E X 400). 



 

 
Photo (3): Photomicrograph of liver of rat from G3 
showing vacuolar   degeneration of hepatocytes 
(black arrow) (H & E X 400). 

Photo (4): Photomicrograph of liver of rat from 
G4 showing no  histopathological alterations (H 
& E X 400). 

 
Photo (5): Photomicrograph of liver of rat from G5 showing no 

histopathological alterations (H & E X 400) 
 
 
Conclusion:  
Supplementationof pizza with DGBF at doses of 5,10, and 15% markedly 

enhanced lipid parameters , liver and kidney functions of hepatotoxicity rats. 

These findings may be related to DGBF substances with hepatoprotective, 

antilipidemic, anti-diabetic, and antioxidant properties, such as phenolic 

compounds, flavonoids, carotenoids, and ascorbic acid.Consequently, Pizza 

containing DGBF may be used to treat hepatotoxicity patients and avoid 

complications from diabetes, such as obesity. 
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