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Supplementation of phytochemicals and nutrients to functional dairy 

products are promising amd interest research for human health 

improvement. Functional dairy-based drink like mocha was pepared by 

mixing sukkari date fruits and sieved date seeds powder with milk, then 

its chemical compostion and sensory properties were performed. The 

hepatoprotective effects of the dairy-based drink to reduce toxic effects 

of paracetamol-induced liver damage were were studied in male rats. 

Blood biochemicals analysis and histopathological investigation were 

performed.The obtained results showed that functional dairy-based 

drink like mocha had gained accepted degrees for sensory properties. 

The activities of some serum parmeters and histopathological 

investigation were improved with manipulation of functional dairy-

based drink like mocha and paracetamol compared with positive 

control. Data can be concluded that administration of a functional 

dairy-based drink like mocha seems to enhance the body defense and 

contain hepatoprotective factor against oxidative stress and liver 

damage in rats. 
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Introduction:- 
Antioxidant nutrients are currently interest topic to promising research and functional foods application for 

prevention cancer and cardiovascular disease. Supplementation of antioxidant have demonstrated the association of 

the prevention of a variety of illnesses and decrease the adverse effects of reactive species, such as reactive oxygen 

and nitrogen species, on normal physiological function in humans (Panel on Dietary Antioxidants and Related 

Compounds reports, 2000). 

 

Explore of new drugs and novel therapeutic intervention strategy increasingly includes testing plant extracts and 

other natural products. Independent of whether extracts are considered or if individual ingredients of a mixture are 

tested, the pharmacological efficacy of these chemicals needs to be investigated. 

 

For compounds that are assumed to have hepato-protective activity, the model of acetaminophen (APAP) overdose 

in experimental animals, especially rats and mice, is one of the mainly popular investigational in vivo systems used 

today (Chen et al., 2009; Wang et al., 2010; Wu et al., 2010; Yuan et al., 2010). 
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Acetaminophen (APAP) is a widely used safe and sound analgesic and antipyretic drug. However, an overdose can 

induce hepatotoxicity and even liver breakdown in animals and humans (Larson et al., 2005). Studies indicated the 

formation of a reactive metabolite, glutathione depletion and covalent binding to cellular proteins as critical 

initiating events in the toxicity (Cohen et al., 1997; Nelson, 1990). More studies indicated that the central role of 

mitochondrial dysfunction, including oxidant stress and peroxynitrite formation, the mitochondrial membrane 

permeability transition pore opening and nuclear DNA fragmentation as propagation events in APAP-induced cell 

death in the liver (Jaeschke et al., 2003; Jaeschke and Bajt, 2006). 

 

Fruits of the date palm (Phoenix dactylifera L.) is rich in mineral salts and vitamins (Booij, et al. 1992) and is an 

excellent material for producing refined sugar, concentrated juice, confectionery pastes and fermentation products 

(Samarawira, 1983). Dates contain small amounts of vitamins C, B1 (thiamine), B2 (riboflavin) and nicotinic acid 

(Al-Shahib, and Marshall, 2002). Studies have shown that dates have strong antioxidant (Al-Farsi, et al. 2005), 

anticancer (Ishurd, et al. 2004) and antiviral (Vayalil, 2002) activities.Milk and dairy products have beneficial 

properties to improve the human health.  It contain many of dairy components including protein, fat, carbohydrate, 

and minerals which can be used and formulated widely in dairy-based functional foods and (Mattila-Sandholm and 

Saarela (2003). 

 

The objective of the present study is to prepare and evaluate a functional dairy-based drink like mocha against 

oxidative stress and liver damage in male rats. 

 

Material and Methods:- 
Date Fruits and milk Samples  

Date fruits (Sukkary type) commonly grown in Qassim region were purchased from the local dates market in 

Buraidah, Qassim, Saudi Arabia. Also, cow’s milk samples were donated from the healthy lactating animals, local 

farm, Egypt. 

 

Chemicals and pure reagents were purchased from Sigma (Sigma-Aldrich, St. Louis, MO, USA) 

and Roche Diagnostics (Roche Professional Diagnostics, Rotkreuz, Switzerland. 

 

Animals: 
Male rats (Lab. Animal House, National Research Centre, Cairo, Egypt) of weight 120-150 g were used in this 

study. The animals were housed in groups of 6 rats in steel cages at 22 ± 2ºC with a 12 h light/dark cycle and 

allowed to acclimatize for a period of 1 week prior to experimental use. Throughout the experiment, the rats were 

allowed free access feed (rats dietary pellets prepared by Cairo Company of Oil & Soap, Egypt) and water. 

 

Preparation and formulation of functional dairy-based drink like mocha 

Fresh sukkary date fruits after removing the seeds were dried and milled. The functional dairy-based drink like 

mocha was prepared by the mixing 10g sukkary date fruits powder and 1g sieved date seeds powder with 100 ml 

milk. The mixture was heated at 85°C for 15 min to kill pathogens, then homogenized and filtered twice and stored 

at 5± 2°C. The chemical composition of dates, milk and functional dairy-based drink like mocha samples were 

performed by the conventional proximate analysis techniques (AOAC, 1990& 2003).  Antioxidant activity of dried 

sukkary dates and seed powder as well as dates, milk and functional dairy-based drink like mocha were determined 

according to the method of Brand-Williams et al. (1995). The sensory evaluation of the appearance, color, flavor and 

overall properties of functional dairy-based drink like mocha was adopted from National Aeronautics and Space 

Administration (NASA) (1999) using the following scale: (+++) very good, (++) good, (+) acceptable, (-) not 

acceptable. 

 

Experimental design of dairy-based drink from date and milk to reduce toxic effects of paracetamol-induced 

liver damage in male rats  

Twenty-four rats were used and classified into 4 groups (6 rats / group). 

 

Group I (GI): Rats given saline (1 ml/rat) for one week and kept as control group. Group II (GII): Rats given oral 

dose of dairy-based drink from date and milk for one week. Group III (G III): Rat given water for 7 days prior to a 

single dose of paracetamol (2.5g/kg b.wt.) on the eighth day to induce liver damage (Mitra et al., 1998) ) and served 

as paracetamol-control. Group IV (GIV): Rats were administered of functional dairy-based drink like mocha for 7 

days. 
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On the eighth day, the animals of this group were given a single dose of paracetamol equivalent to 2.5g/kg body 

weight (b.wt.). Animal procedures were performed in accordance with the ethics committee of National Research 

Centre (Egypt) and according to the Guide for the Care and Use of Laboratory Animals of the National Institute of 

Health. Animals were kept under standard conditions of temperature and humidity along the experimental period. 

 

All the treatments were done by means of a gavageor gastric tube. Twenty-four hours after paracetamol intoxication, 

the animals were sacrificed by mild ether anesthesia. 

 

Blood was obtained by using the orbital sinus technique of Stone (1954). Blood was collected in dry tube and left to 

clot, then centrifuged at 3000 rpm for ten min. Serum was separated and freeze at -20
o
C for the subsequent analyses. 

After blood samples were obtained, rats were dissected and sections of liver were obtained and prepared for 

histopathological examinations using light microscopy.  

 

Biochemical analysis 

Serum alkaline phosphatase (ALP) activity was determined according to colorimetric method of Kind and King 

(1954). Glutamate oxaloacetate transaminase (GOT) and Glutamate pyruvate transaminase (GPT) activities were 

determined according to the colorimetric method of Reitman & Frankel (1957). Serum total bilirubin was 

determined according Jendrassik and Grof (1938). Serum total protein was determined according to the method 

described by King and Woolton (1956). Serum albumin was estimated according to the method described by Drupt 

(1974). Serum triglycerides were determined according to Fossati and Prencipe (1982).  The enzymatic triglycerides 

Kit of Bio-Mérieux laboratory reagents and products were used. Serum very low density lipoprotein cholesterol 

(VLDL-C) was calculated from triglycerides according to Glatter (1984). Serum High Density Lipoprotein 

Cholesterol (HDL-C) was determined according to Lopez-Virella et al. (1977). The HDL-C kit of Bio-Mérieux 

laboratory reagents and product was used. Serum high Density Lipoprotein (HDL) was determined according to the 

method described by Fruchart (1982).Serum Low Density Lipoprotein Cholesterol (LDL-C) was calculated 

according to Glatter (1984) who reported that: 

LDL-C = Total cholesterol –   C-HDL  VLDL   = mg/dl. 

 

Histopathological study  

Liver samples were fixed instantaneously in 10% formal saline for 24 h. The samples were washed in tap water, 

dehydrated in ascending grades of ethanol, cleared in xylene, embedded in paraffin wax (melting point 55-60 ºC). 

Sections of 6 μm thicknesses were prepared and stained with Haematoxylin and Eosin (Drury and Wallington, 

1980).  

 

Statistical analysis 

Means, standard deviations and coefficient variation of the data from each experimental group were calculated 

according the method described by Miller and Miller (1992) and Jones et al., (2003).  

 

Results:- 
The chemical composition and sensory properties of the functional dairy-based drink like mocha are shown in Table 

(1). The mean values of dry matter, protein, carbohydrates, ash and fat were 17.16, 2.76, 10.77, 0.94 and 2.75 

respectively. 

 

The sensory properties of functional dairy-based drink like mocha for appearance, and flavor and results were 

expressed as: (+++) very good, (++) good, (+) acceptable, (-) unacceptable. The obtained results showed that dairy-

based drink containing milk and date had gained accepted degrees for sensory properties (Table 1). 

 

Antioxidants activity in sukkary date fruit & seeds, cow milk and functional dairy-based drink like mocha are shown 

in Fig. (1). the antioxidants activity in milk, functional dairy-based drink like mocha. The antioxidants activity 

values were increased after adding the sukkary date fruit& seeds. The antioxidants activity values were 1920 

&17760 µmoleTrolex/100g sample in sukkary date fruit& seeds respectively. The antioxidants activity values were 

142 and 1161µmoleTrolex/L sample in cow milk and dairy-based drink from date respectively. 
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Biochemical analysis 

Activities of serum enzymes ALP, GOT and GPT were increased in paracetamol treated rats (G III) compared to 

control rats and that administrated with functional dairy-based drink like mocha for one week (G I & G II 2). 

Moreover, activities of serum enzymes ALP, GOT and GPT were decreased in rats treated with dairy-based drink 

from date and milk for one week (G IV) compared to paracetamol treated rats (G III) (Table 2). 

 

The mean values of total bilirubin, and total protein, were decreased in paracetamol-induced rats (G III) compared to 

rats of controls (G I) injected with dairy-based drink from date and milk for one week (G II). The levels of total 

bilirubin and total protein were increased in functional dairy-based drink like mocha group (G IV) compared to 

paracetamol-induced rats (G III) Table (2).  

 

Level of total protein (TP), serum albumin (ALB), Total Cholesterol (CHOL) and Serum triglycerides (TG) are 

shown in Table (4). Concerning to the results of serum albumin, there were not clear changes in serum albumin in 

paracetamol group (G III) compared with control (G I) and functional dairy-based drink like mocha (G II) groups. In 

treated group (G IV) there was an increase in levels of serum albumin compared to paracetamol-induced rats (G IV) 

(Table 3). 

 

Serum very low density lipoprotein cholesterol (VLDL), Serum High Density Lipoprotein Cholesterol (HDL) and 

Serum Low Density Lipoprotein Cholesterol (LDL) of rat fed on functional dairy-based drink like mocha with 

paracetamol-induced liver damage compared with negative and positive control (Table 4). 

 

Histopathological Results 

Examination of sections of the liver of control rats shows the normal architecture of the hepatic lobule. The central 

veins lies at the center of the lobules surrounded by cords of hepatocytes (Fig. 2.A). Control rats shows normal 

structure of the portal tracts(Fig. 2.B). On the other hand, microscopic examination of liver of rats adminestred the 

functional dairy-based drink like mocha showed normal normal structure the hepatic lobules and portal tracts(Fig. 

2.C, D respectively). 

 

Histopathological investigation of liver of rats given paracetamol showed disturbance of the hepatic lobule. Focal 

necrosis associated with massive inflammatory cells infiltration, edema, heamorraghe (Fig. 2.F); and congested 

portal areas that associated with inflammatory cells infiltration(Fig. 2.E). 

 

In case of rats adminestred the functional dairy-based drink like mocha and pracetamol, the results showed normal 

normal structure ofthe hepatic lobules and portal tracts (Fig.2 .G, H respectively). 

 

Discussion:- 
The non-steroidal analgesic-antipyretic drug, paracetamol, is one of the safest drugs when used in recommended 

doses, but it is capable if administrated for long periods of producing massive hepatic necrosis on acute over dose or 

chronic low dose (Bonkovsky, et al. 1994). 

 

Concerning serum biochemical parameters in relation to functions of liver in paracetamol treated group, increases in 

GPT and GOT levels was found. These results agreed with the previous studies (Sreedhar, et al. 2011). These 

changes attributed to the development of N-acetyl-pbenzoquineimine, acetaminophen metabolite. This metaboliteis 

a major cause of hepatocellular damage and centrilobularhepatic necrosis (Diadelis, et al., 1995) and these results 

supported by histopathological examination of liver in the present work, which showed diffuse Kupffer 

cellsproliferation between hepatocytes,congestion of sinusoids and ballooning of hepatocytes as described 

previously (Fouada, and Jresatb, 2012).  Increase levels of GPT and GOT may be due to GOT present in both 

mitochondria and cytosol of hepatocytes, while GPT is found in cytosol only so that when hepatocytes damage 

release these enzymes into the extracellular fluid and results in increased serum levels of transaminases activity 

(Kowalczyk, et al. 2003). The liver damage of experimental animals were observed when they are exposed to large 

doses of toxic agents such as paracetamol (acetaminophen) or carbon tetrachloride and bromobenzene. In this case 

transaminases are increased after a dose of paracetamol or carbon tetrachloride and bromobenzene (Strubelt et al., 

1981 & Pessayre et al., 1979). 

 

A significant increase in ALP and total bilirubin level might be due implies impairment of bile flow, which can be 

caused by obstruction of biliary areas(Martin and Friedman, 1998). These findings confirmed by histopathological 
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investigation as liver showed distortion of portal areas by fibrous tissue abundance infiltrated with inflammatory 

cells, expanded in between hepatic parenchyma. In addition, congestion of portal vein and perivascular 

inflammatory cells and fibrous tissue proliferation in portal area particularly around bile ducts. Increased total 

bilirubin may be due to failure of normal uptake, conjugation and or excretion by the damaged hepatic parenchyma.   

 

Increasing level of triglyceride agreed with the results of Kanchana and Sadiq (2011). These results might be due to 

excessive release of triglycerides [46] and/or decreased hepatic release of lipoprotein and increased esterification of 

free fatty acids (Kanchana and Sadiq, 2011). Also, the decreasing levels of HDLC after overdose paracetamol 

treatment, agreed previous results of Setty et al., 2007).  Overproduction of H2O2 developed during the cytochrome 

P450-mediated microsomal metabolism of paracetamol led to disturbance in HDL-C (Rajkapoor, et al. 2008). In 

contrast, there were non-significant changes in cholesterol and total protein. These results agreed with previous 

findings of Iweala, and Osundiya (2010). 

 

In conclusions, supplementation of natural antioxidants and nutrients to functional dairy products are promising and 

interest research for studying the hepatoprotective effects of a dairy-based drink from date and milk to reduce toxic 

effects of paracetamol-induced liver damage and the obtained results concluded that the coadministration of a 

therapeutic dairy-based drink and paracetamol had a protective effect and showed that a normal structure of the 

hepatic lobules and portal tract. In conclusion, dministration of functional dairy-based drink like mocha seems to 

enhance the body defense and contain hepatoprotective factor against paracetamol-induced liver damage in rats. 

 

Table 1:- Chemical composition and sensory properties of functional dairy-based drink like mocha 

 Functional dairy-based drink like mocha 

pH 6.73 

Dry matter 17.16 

Proteins 2.76 

Carbohydrates 10.77 

Ash 0.94 

Fat 2.75 

Appearance ++ 

Odor +++ 

Texture ++ 

Flavor +++ 

Overall +++ 

    (+++) very good, (++) good, (+) acceptable, (-) unacceptable 

 

Table 2:- Level of GOT, GPT, TBIL and ALP of rat fed on a functional dairy-based drink like mocha with 

paracetamol-induced liver damage 

 GOT(U/L) GPT (U/L) TBIL(µmol/L) ALP (U/L) 

Mean SD C.V. Mean SD C.V. Mean SD C.V. Mean SD C.V. 

GI 166.75 2.4 1.44 74.5 3.69 4.95 0.79 0.12 15.19 32.5 2.08 6.4 

G II 136 3.95 2.90 29.33 5.08 17.32 0.63 0.09 14.29 35.83 3.84 10.72 

G III 229.33 3.99 1.74 90.83 12.08 13.30 0.59 0.15 25.42 40.16 4.26 10.61 

G IV 165.01 1.9 1.15 26.6 1.51 5.68 0.65 0.07 10.77 35 4.41 12.60 

SD = standard deviation; C.V. = coefficient of variation (%) 

 

Table 3:- Level of TP, ALB, CHOL and TG of rat fed on a functional dairy-based drink like mocha with 

paracetamol-induced liver damage 

 TP(g/L) ALB (g/L) CHOL (mg/dL) TG(mg/dL) 

Mean SD C.V. Mean SD C.V. Mean SD C.V. Mean SD C.V. 

GI  6.37 0.25 3.92 2.65 0.2 7.55 34.1 1.1 3.23 64.4 3.22 5.00 

G II 5.81 0.23 3.96 2.58 0.4 15.50 23.78 0.8 3.36 66.05 5.2 7.87 

G III 4.13 0.24 5.81 2.88 0.3 10.42 33.98 0.6 1.77 79.7 0.2 0.25 

G IV 6.46 0.21 3.25 3.36 0.24 7.14 36.54 0.62 1.70 67.96 4.4 6.47 

SD = standard deviation; C.V. = coefficient of variation (%) 
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Table 4:- Level of VLDL, HDL and LDL of rat fed on a functional dairy-based drink like mocha with paracetamol-

induced liver damage 

 HDL (mg/dL) LDL (mg/dL) VLDL (mg/dL) 

Mean SD C.V. Mean SD C.V. Mean SD C.V. 

GI  41.85 4.08 9.75 20.62 0.73 3.54 12.87 0.65 5.05 

G II 38.05 9.11 23.94 24.78 1.5 6.05 13.21 1.01 7.65 

G III 36.48 5.88 16.12 36.85 0.4 1.09 13.53 0.87 6.43 

G IV 36.61 1.68 4.59 9.69 0.35 3.61 13.61 0.88 6.47 

                 SD = standard deviation; C.V. = coefficient of variation (%) 

 

  

Fig. 1:- Antioxidants activity in sukkary date fruit & seeds, cow milk and a functional dairy-based drink like mocha. 
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Fig. 2:- Sections of the liver of A): control rat showing the normal architecture of the hepatic lobule. The central 

vein (CV) lies at the center of the lobulesurrounded by cords of hepatocytes (arrows), B): control rat showing 

normal structure of the portal tract (PT), C,D): rat adminestred the extract showing normal normal structure the 

hepatic lobule and portal tract, respectively, E): rat given paracetamol showing disturbance of the hepatic lobule. 

Notic focal necrosis associated with massive inflammatory cell infiltration (arrows), edema (arrowhead) and 

heamorraghe (short arrow),F):rat given paracetamol showing congested portal areas (arrows) that associated with 

inflammatory cell infiltration (arrowhead), andG, H): rat adminestred of functional dairy-based drink like mocha and 

pracetamol showing normal normal structure the hepatic lobule and portal tract, respectively,(H & E, scale bar: 20 

µm). 
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