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ABSTRACT 

The present study aimed to evaluate the nutritional and antioxidant value of jam, juice and syrup of Guddaim seed. The 
proximate chemical composition, moisture, protein, fat, ash, crude fiber, acidity, carbohydrate, reducing sugar, total sugar, non-
reducing sugar, total soluble solids, ascorbic acid were determined in Guddaim seed. The highest moisture was in syrup 
(51.52%) and the lowest was in the seeds (7.45%), the highest crude protein content was recorded in seeds (7.99%) and the 
lowest was in the syrup (0.95). The highest fat content was recorded in seeds (1.30%), and the lowest was in syrup 0.24%. The 
highest total carbohydrates content was in jam (84.60%), and the lowest was in syrup (46.98%). The highest vitamin C content 
was in seeds (16.28 mg \100g). On the other hand, the highest phenolic acids profile was recorded in seeds of Guddaim. The 
highest total phenol was recorded in seeds (3.25 mg GAT\g). Similarly, the highest antioxidants were recorded in seeds (4.59). 
Lutein and β-carotene were high in seeds, jam and juice. The results of this study showed that Guddaim fruit contained many 
important nutrients useful for human health. 
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INTRODUCTION 
 

Grewia tenax is a medicinal tree spread in Africa and Southeast Asia. It belongs to the family of Tileacea. The fruit 
known locally in Sudan as “guddaim” as a rich source of carbohydrates, proteins, vitamins, minerals, and constitutes 
which are important contributors to improving the nutritional contents of rural and urban people in Sudan [1]. Guddaim 
fruits are small round, orange sweetened berries that may be consumed either fresh or dried. In fact, Grewia tenaxis is a 
plant that has been used in popular medicine in various ways in different countries. The good taste of Guddaim fruit 
makes it palatable for human. Guddaim fruit can be added to yogurt to produce high quality food with a different flavor 
[2].   
The root is used in treating jaundice, pulmonary infections and asthma. The leaf is used in protecting against trachoma 
[3]. Seed decoction and fruit juice are used for their tonic and anti-anemic properties. Grewia tenax (Forsk.) Fiori, G. 
flavescensJuss and G. villosa Willd fruits, when ripe, are either eaten fresh or left to dry for consumption at a later date. 
In Sudan, a drink is prepared by soaking the fruits over-night, and then they are hand pressed, sieved and sweetened. A 
light porridge is prepared by the addition of flour or custard to Grewia drink and is served during the fasting month of 
Ramadan and is also fed to lactating mothers to improve their health and lactating abilities. Moreover, the fruits are 
made into a fermented drink in Sudan and Southern Africa [3]. Guddaim fruit has been reported to contain large amounts 
of iron [4] and so it has been used for treatment of anemia and malaria [5].  
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The fruit pulp represents only 40-50% of the whole fruit, and contains crude fiber, ash, fat, carbohydrates, iron, 
potassium, sulfur, phosphorus, magnesium, calcium and sodium, and a good source of amino acids (aspartic acid, 
threonine, serine, glutamic acid, proline glycine, alanine, valine, cysteine, methionine, isoleucine, leucine, tyrosine, 
phenylalanine, lysine, histidine and arginine) [6, 7]. 

The aim of the current work was to study the nutritional and antioxidant properties of juice, jam and syrup of Sudanese 
Guddaim. 

MATERIALS AND METHODS 

Collection of fruits 
Guddaim fruits were bought from West Darfour State, Sudan, in July 2016. The fruits were sorted to remove low quality 
ones, and stored in plastic bags at room temperature until use.    
Preparation of guddaim fruits juice 
The guddaim fruits were put in a large bowl and washed with tap water, followed by distilled water to get rid of any 
impurities or dust on their surface. The fruits were sorted to isolate broken or scratched ones. Guddaim fruits juice was 
obtained by soaking the fruits (extraction ratio was 1 Guddaim :4 fruits : water) for about four hours, and then the fruits 
were pressed till exhaustion, and stirred, and the whole mass was filtered through a filter cloth and pressed to remove 
cell wall, fiber and seeds. A yield of 75% deep orange juice which tasted good and fruity was obtained. For pasteurizing 
the juice, the fruit juice was blanched by sufficient quantity of water, so, it could be kept in the refrigerator for a long 
time without losing quality. 
Preparation of Guddaim fruit syrup 
The guddaim fruit syrup was prepared according to Hallabo et al. [8]. 
Preparation of guddaim fruits jam 
Guddaim jam was prepared according to Saeed and Elmubark’s [9] method.  
Chemical composition  
Moisture, protein, fat, ash and crude fiber content of guddaim seed were determined according to AOAC [10], whereas 
acidity, carbohydrate, reducing sugar and total sugar were determined according to [11], non-reducing sugar was 
calculated as the difference between total and reducing sugar. Total soluble solids (TSS) were determined using Atago 
type refractometer.    
Color measurements  
The color was measured using a spectrocolorimeter with the CIE color scale (Hunter, Lab scan XE). This instrument was 
standardized against the white tile of Hunter Lab color standard (LX No.16379): X= 77.26, Y= 81.94 and Z= 88.14. The 
L*, a* and b* values were reported. 
Determination of ascorbic acid content : 
Ascorbic acid content was determined using the 2, 6-dichlorophenol-indophenol titration method described in AOAC 
[10]. L ascorbic acid was used to prepare a standard solution (1 mg/ml). The ascorbic acid concentration was calculated 
by comparison with the standard. 
Determination of total phenolic content :  
The total phenolic content was determined according to the Folin- Ciocalteu procedure [12].  
Determination of radical DPPH scavenging activity  
Free radical scavenging capacity of extracts was determined using the stable DPPH* according to [13]. Percent 
inhibition of the DPPH free radical was calculated by the following equation:  
 Inhibition (%) = 100 × [(Acontrol-Asample) /Acontrol]  
Where: A control is the absorbance of the control reaction (containing all reagents except the test compound) and A 
sample is the absorbance with the test compound.  
The standard curve was prepared using Trolox. The results were expressed as mM Trolox equivalents (TE)/g sample). 
Additional dilution was needed if the measured DPPH value was over the linear range of the standard. 
Determination of radical ABTS scavenging activity  
The stock solutions of ABTS* reagent was prepared according to [13]. The results were expressed as mM Trolox 
equivalents (TE)/g sample). Additional dilution was needed if the measured ABTS* value was over the linear range of 
the standard. 
Ferric reducing activity power (FRAP) assay  
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The FRAP assay was done according to [13]. 
Determination of phenolic acids profile  
Phenolic acid was extracted according to [14]. HPLC analysis was carried out according to [15]. 
Carotenoid composition :  
Carotenoids were extracted according to the method of [14]. 
Sensory evaluation of syrup and jam 
It was done by a trained twenty-member panel consisting of students and female staff members of the Home Economics faculty. 
The tests were performed under fluorescent lighting in a sensory evaluation laboratory. Water was provided to rinse the mouth 
between the evaluations. The judges evaluated the samples for appearance, color, flavor, texture and overall acceptability. Each 
sensory attribute was rated on a 7- point hedonic scale (1 disliked extremely, 3 neither liked nor disliked, 7 extremely liked) [16]. 
Determination of minerals 
Minerals: Mineral contents of all the produced products (Na, K, Fe, Zn, Cu and Ca) were carried out in the Central Laboratory, 
Faculty of Agriculture, Kafrel Sheikh University, using atomic absorption (NC.9423-400-30042) England method by techniques 
described by A.O.A.C. [10]. 
Statistical Analysis 
Data generated were subjected to SAS version 9.2. One-factor complete randomized design (CRD) was assessed, and 
then the means were separated according to Duncans' Multiple Range test. 

RESULTS AND DISCUSSION 

The proximate chemical composition of syrup, jam and seeds of Guddaim fruits has been presented in table (1). 
Moisture was higher in syrup (51.52) compared with syrup and seeds.  From table (1), protein, fat, crude fiber and ash 
content in seeds were higher than syrup and jam. They were 7.99, 1.30, 22.08 and 3.32; respectively. Fat content was 
lower when compared with the results obtained by [17] which was 10.7mg/g, and [7] who reported 1.7% for guddaim 
seed, and [18] who reported 10.7% . Total carbohydrates, total sugar, reducing sugar and non-reducing sugar were high 
in jam compared with syrup and seeds. Vitamin C was the highest level in seeds (16.28 mg/100g). The fruit pulp 
represented only 40-50% of the whole fruit, and contained 10-15% moisture, 20% crude fiber, 5.2% ash, 0.4% fat, 66% 
carbohydrates, 13.8% reducing sugar and 44.4% starch [6, 7]. Total carbohydrates including total sugar, sucrose, glucose 
and fructose were high in jam compared with syrup and seeds. The results obtained by [17], reported 15.4, 2.0, 5.7, and 
7.6 mg/g ; respectively. 
Minerals content of syrup, jam and seeds of Guddaim fruits included Mg, K, Na, Ca, Fe and Zn (mg/100g) which has 
been represented in table (2). Minerals like zinc, manganese and iron play an important role in body regulatory 
functions, it could be noticed that seeds’ content of minerals was higher than jam and syrup, the values were: 114.00, 
60.00 ,360.00, 571.40, 8.45 ,6.21 and 0.89 ( mg/100g) in Na, P, Ca ,k, Mg, Fe  and  Zn; respectively. From these results, 
Guddaim fruits were found to contain many important minerals which can be used in cereal and cereal products 
especially flour for bakery products to improve their nutritional properties. Mineral elements are considered to be 
essential substances for the well-functioning of an organism. They have fundamental roles in regulating the different 
biological processes of an organism such as: (i) activating the intracellular and extracellular enzymes, (ii) regulating the 
liquid compartment pH which permits the achievement of metabolic reaction, and (iii) controlling the osmotic 
equilibrate between cells and their environment [19]. 
Hunter color parameters of syrup, jam and seed of Guddaim fruits have been shown in table (3).  
Total color difference ΔE, which is a combination of parameters L*, a* and b* values, is a colorimetric parameter 
extensively used to characterize the variation of colors depending on processing conditions [20]. Color attribute of a 
product is of primary importance to consumers as a product quality criterion, since consumers associate it with 
freshness, therefore, it is critical for the acceptance of a particular product among others [21]. Producers strive to prevent 
products with defective colorations from reaching the market [22, 23] because when they do not do that, their prices are 
significantly affected [24] or the products are rejected by the consumer [25, 26]. When an object is visually being 
assessed; three physical factors must be present. There must be a source of light, the object, and a light receptor 
mechanism. The colorimeter generates a composite three parameter L*a*b* number. It has been extensively used in 
many industries throughout the world which is sometimes referred to as the CIELAB color difference metric.  From 
table (3) it could be noticed that   L*, a* and b* were the highest in seeds of Guddaim fruits which were 39.24, 24.63   
and 32.63;  respectively.  



Zahra E. A. Suliman et al.                                                    Int.J. Pharm. Res. Allied Sci., 2018, 7(3):172-182 

175 
 

The CIE L*a*b* uniform color space, the color coordinates were as follows: L*—the lightness coordinate; a*—the 
red/green coordinate, with +a* indicating red, and -a* indicating green; and b*—the yellow/blue coordinate, with +b* 
indicating yellow, and -b* indicating blue. The L*, a*, and b*coordinate axis defined the three-dimensional CIE color 
space. Thus, if the L*, a*, and b* coordinates were known, then the color could not only described, but also be located in 
a quadrant [27].  
 Physicochemical properties of syrup, jam and seed of Guddaim fruits have been shown in table (4). Total soluble solids 
were higher in jam (84.00). Titratable acidity (as % citric acid) was higher in syrup (0.83) compared with jam and seeds. 
 Phenolic acids profile of syrup, jam and seed in of guddaim fruits have been shown in table (5). From this table, it could 
be noticed that seeds contain the highest level in all phenolic acids including: gallic acid, catachine, syrngic acid, vanillic 
acid, coumarin, cinnamic acid, chyrsin, caffeic acid, ferulic acid, sinapic acid and kaempferol1 with amount of 2.88, 
18.06,19.17, 15.19 ,24.70,5.61, 4.91, 19.87 ,16.84, 4.28 ,9.89(µg/g), respectively,  whereas jam contained the highest 
content of protocatechuic acid and rutin with amount of 20.79 and 11.57(µg/g); respectively. 
 An antioxidant was defined as ‘any substance, when present at low concentrations compared with those of the 
oxidizable substrates, significantly delays or inhibits oxidation of that substrate, but later it was defined as “any 
substance that delays, prevents or removes the oxidative damage to a target molecule” or it was defined as a molecule 
that inhibits the oxidation of other molecules [28]. Natural antioxidants have been known to exhibit a wide range of 
biological effects including antibacterial, antiviral, anticancer, anti-inflammatory, anti allergic, antithrombic and 
vasodilatory activities. Antioxidant activity gives rise to anticarcinogenicity, antimmunogenicity and antiaging activities 
[29-31].  
Total phenol compounds and antioxidant activity of syrup, jam and seed of Guddaim fruits have been presented in table 
(6). Total phenol (mg GAE/g) and antioxidant activity (DPPH, ABTS and FRAP) were the highest in seeds which were 
3.25, 4.439,4.108 and 4.595; respectively. 
Plant-derived compounds have been identified to prevent and treat of cancer, such as resveratrol, lycopene and 
astaxanthin, and phenolic acids [32, 33]. Studies have suggested that antioxidants from fruits and their residues can 
reduce the risk of cancer and related mortality; and consuming foods rich in polyphenols may lead to a lower incidence 
of cancers. Besides, the antioxidants’ potential and functional properties of nutrients from various natural sources have 
been investigated, mainly to replace the use of synthetic antioxidants in food products that can be a health hazard [34]. 
Guddaim possesses the highest reducing potential as well as antioxidant capacity. Antioxidant values obtained in this 
study were similar with the earlier studies [35-37]. 
Guddaim seed also possesses the maximum amount of phenolic content in aqueous extract, therefore, only aqueous 
extract was considered for the antioxidant evaluation, as from the literature, the highest antioxidant activity may be 
attributed to the presence of high phenolic content and flavonoids in the species. From present findings, Table (5) shows 
the total phenolic content and total flavonoids of various plant extracts in which total phenolic was the highest in the 
aqueous extract of Guddaim (10.67 μg/ml), and flavonoids were found to be maximum (32.7 μg/ml) in hydroalcoholic 
extract of the same species, as compared to the other two species. The findings related to antioxidants, phenolic 
constituents and flavonoids revealed that this species can be used for therapeutic usage at a very lower cost, and with 
minimum side effects in comparison to other commercial drugs available in the market [38]. The standard values of 
phenolic acids standards have been shown in figure (5), whereas the phenolic compounds of the seed have been shown 
in figure (6).    
Carotenoids of syrup jam and seeds of Guddaim fruits have been shown in table (7). Lutein and β-carotene content were 
higher in seeds 33.50 and 26.00 (µg/g), while in syrup, they were lower: 30.32 and 24.46 µg/g, respectively. The 
standard values of carotenoids and lutein have been shown in figure (1), and. Lutein and β-carotene contents of seeds 
have been presented in figure (2), while figure (3) shows the carotenoids content of syrup, and that of jam was shown in 
figure (4), Grewia spp was reported to have antioxidant, anti-microbial activities against different fungi, gram-positive 
and gram-negative bacteria, in addition to other pharmacological activities. Among the important metabolites in the 
genus, Grewia flavonoids and β-carboline alkaloids are the most important. Biological activities of β- carboline alkaloids 
include antioxidant activities, and the inhibition of platelets aggregation. Many studies have suggested that flavonoid 
exhibits biological activities, including antiallergenic, antiviral, anti-inflammatory, and vasodilating actions. These 
pharmacological effects are generally linked to the antioxidant properties of these molecules. 
Sensory evaluation of syrup and jam samples of guddaim fruits seeds have been shown in Table (8). It included color, 
taste, texture and general acceptability. Syrup and jam recorded high scores in all the sensory evaluations. 
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CONCLUSION 

The approximate chemical composition indicated that Guddaim fruit contained higher amounts of crude protein, crude 
fiber and carbohydrates. Its nutritional value lied in its good content of iron, ascorbic acid, D-fructose sugar and calcium. 
The sensory evaluation revealed that the Guddaim- flavored syrup and jam were good and acceptable. Guddaim fruit 
also showed higher antioxidant activity. 
Conflict of Interests : 
Authors declared no conflict of interest. 

ACKNOWLEDGEMENT 

The project was funded by Deanship of Scientific Research (DSR), University of Tabuk, Tabuk, KSA under grant 
No (14380188). The authors, therefore, acknowledged and thanked DSR technical and financial support. 

REFERENCES 

1. Abdelmutti, O.M.S., Biochemical of Nutritional Evaluation of Famine Food of Sudan, Doctoral dissertation 
in Biochemistry and Nutrition, Faculty of Agriculture, University of Khartoum, Sudan, 1991. 

2. Cinbas, A., Yazici, F., Effect of the addition of blueberries on selected physicochemical and sensory 
properties of yoghurts. Food Technol Biotech, 2008, 46 (4), 434–441. 

3. FAO/WHO, Requirements of vitamin A, iron, folate and vitamin B12. Report of a Joint FAO/WHO Expert 
Consultation, FAO Food Nutr. Ser. No. 23, Rome, FAO, 1988. 

4. Maydell, H.J.V., Trees and Shrubs of the Sahel. GTZ 6 MBH, Esuborn, 1990. 
5. Sulieman, M.S., Eldoma, A.M., Marketing of Non-wood forest products (Excluding the Gum Arabic) in 

Sudan. Forest National Corporation (FNC). Ministry of Agriculture, Animal Wealth And Natural 
Resources- Khartoum, Sudan, 1994, 10(20), 30-36. 

6. Gebauer, J., El-Sidding, K., El Tahir, B.A., Salih, A.A., Ebert, G., Hammer, K., Exploiting the potential of 
indigenous fruit trees : Grewia tenax (Forssk.) Fiori in Sudan. Genet Resources Crop Evol, 2007, 54 : 1701-
1708.  

7. Elhassan Mohammed, G.O., Yagi, S.M., Nutritional composition of Grewia species (Grewia tenax (Forsk.) 
Fiori, G. flavescens and G. Villosa Willd) fruits, Advance J Food Sci Tech, 2010, 2(3): 159-162.  

8. Hallabo, S.A., Badeei, S.A.Z., Bakheet M., Ahmmad, M.A., Industrial Foods- Principals of Food 
Preservation and Processing. Acadamic Libarary, Egypt. (Arabic), 2012. 

9. Saeed, A., Elmubarak, A., A guide to manufacture of jams industry, Technical Report No.3 Food Research 
Center, 1974, Khartoum, Sudan. 

10. AOAC, Official Methods of Analysis of AOAC International, (Ed. Horwitz, W.), 17th Ed., Suite 500, 481 
North Fredric avenue Gaithersburg, Maryland, USA, 2000.     

11. Khairul Islam, M.D., Khan, M.Z.H., Sarkar, M.A.R., Sarkar, S.K., Changes in acidity, tss, and sugar 
content at different storage periods of the postharvest mango (Mangifera indica L.) influenced by bavistin 
DF, Int J Food Sci, 2013, 1-8. 

12. Zilic, S., Serpen, A., Akillioglu, G., Jankovic, M., Gokmen, V., Distributions of phenolic compounds, 
yellow pigments and oxidative enzymes in wheat grains and their relation to antioxidant capacity of bran 
and debranned flour, Journal of Cereal Science, 2012, 56, 652-658. 

13. Hwang, E.S., Do Thi, N., Effects of Extraction and Processing Methods on Antioxidant Compound 
Contents and Radical Scavenging Activities of Laver (Porphyratenera), Preventive Nutrit Food Sci, 2014, 
19 : 40-48. 

14. Moore, J., Hao, Z. ; Zhou, K. ; Luther, M. ; Costa, J., Yu, L., Carotenoid, tocopherol, phenolic acid, and 
antioxidant properties of maryland-grown soft wheat, J Agric Food Chem, 2005, 53, 6649-6657. 

15. Kim, K.H., Tsao, R., Yang, R., Cui, S.W., Phenolic acid profiles and antioxidant activities of wheat bran 
extracts and the effect of hydrolysis conditions, Food Chem, 2006, 95, 466-473. 

16. Peter, I.A., Protein contents, physical and sensory properties of Nigerian snack foods (cake, chin-chin and 
puff-puff) prepared from cowpea – wheat flour blends. International Journal of Food Science and 
Technology, 2004, 39, 419–424. 



Zahra E. A. Suliman et al.                                                    Int.J. Pharm. Res. Allied Sci., 2018, 7(3):172-182 

177 
 

17. Aboagarib, E.A.A, Yang, R., Habtamu G.A, Xia Hua4 and Li Pengfei (2015), Assessment of 
Carbohydrates, Vitamins and Free Amino Acids in Seeds, Peels and Pulps of Guddaim (Grewia tenax. 
Forssk) Fiori Fruits, J Academia Indust Res (JAIR), 4(2) : 2278-5213. 

18. Rahul Dev, G.K. Sharma, S.T., Dayal, D.M., Sureshkumar1 Distribution of Grewia species in Kachchh 
Gujarat, India : Taxonomy, Traditional Knowledge and Economic Potentialities, Int J Pure App Biosci, 5 
(3), 567-574.  

19. De Silva, D.M., Ask, C.C., & Kaplan, J., Molecular mechanisms of iron uptake in eukaryotes, 
Physiological reviews, 76 (1), 31-47, 1996.  

20. Maskan, M., Kinetics of colour change of kiwi fruits during hot air and microwave drying, J Food Eng, 
2001, 48, 169-175                                      

21. Campbell, B.L., Nelson, R.G., Ebel, C.E., Dozier, W.A., Adrian, J.L., Hockema, B.R., Fruit quality 
characteristics that affect consumer preferences for satsuma mandarins, Hort. Science, 2004, 39 (7), 1664-
1666. 

22. Pedreschi, F., Aguilera, J. M., Brown, C.A., Characterization of food surfaces using scale-sensitive fractal 
analysis, Journal of Food Process Engineering, 2000, 23 127–143.   

23. Abdullah, M.Z., Guan, L.C., Lim, K.C., Karim, A.A., The applications of computer vision and tomographic 
radar imaging for assessing physical properties of food, J Food Eng, 2004, 61, 125–135. 

24. Cui Z. W., Xu S. Y., Sun D.W., Sun effect of microwave-vacuum drying on the carotenoids retention of 
carrot slices and chlorophyll retention of Chinese chive leaves, Dry Technol, 2004, 22 (3), 563–575. 

25. Lopez, A., Pique, M.T., Boatella J., Parcerisa J., Romero A., Ferra A., Garci J., Influence of drying 
conditions on the hazelnut quality : III. Browning, Dry Technol, 1997, 15 (3)989–1002 

26. Waliszewski, K., Cortes, H.D., Pardio, V.T., Garcia, MA, Color parameter changes in banana slices during 
osmotic dehydration, Dry Technol, 1999, 17 (4), 955- 960. 

27. Schnell, R.J., Ayala- Da Silva, Meerow, A.W., Winterstein, M., Cervantes, C., Brown, J.S., Determination 
of color and fruit traits of half-sib families of mango (Magnifera indica L.), Proc. Fla. State Hort. Soc, 
2005, 118, 253-257 

28. Marchioli, R., Schweiger, C., Levantesi, G., Tavazzi, L., Valagussa, F., Antioxidant vitamins and 
prevention of cardiovascular disease : epidemiological and clinical trial data, Lipids, 2001, 36, S53-S63.  

29. Yang, C.S., Landau, J.M., Huang, M.T., Newmark, H.L., Inhibition of carcinogenesis by dietary 
polyphenolic compounds, Annual Rev Nutr, 2001, 21, 381-406. 

30. Valko, M., Leibfritz, M., Cronin, M., Mazur, M., Teiser, J., Free radicals and antioxidants in normal 
physiological functions and human disease, Int J Biochem Cell Biol, 2007, 39(1), 44-84. 

31. Pisochi, A.M., Negulescu, G.P., Methods for total antioxidants activity determination : A. Review, 
Biochemistry and Analytical Biochemistry, 2011, 1, 1-10 

32. Li, F., Xu, X.R., Li, S., Deng, G.F., Wu, S., Li, H.B, Resources and bioactivities of lycopene, Int J Food 
Nutr. Safety, 2012, 1, 15–31. 

33. Deng, G.F., Xu, X.R., Li, S., Li, F., Xia, E.Q., Li, H.B., Natural sources and bioactivities of resveratrol, Int 
J Modern Biol Med, 2012, 1, 1–20. 

34. Suhail, N., Bilal N., Khan, H.Y., Hasan, S., Sharma, S., Khan, F., Effect of vitamins C and E antioxidant 
status of breast-cancer patients undergoing chemotherapy, J Cli Pharm Therapy, 2012, 37, 22–26. 

35. Gupta, M.K., Lagarkha, R., Sharma DK, Sharma P.K., Singh, R., Ansari, H.S., Antioxidant activity of the 
successive extracts of Grewia asiatica leave, Asian J Chem, 2007 : 19(5), 3417-3420. 

36. Siddiqi, R., Naz, S., Sayeed, S.A., Ishteyaque, S., Haider, M.S., Tarar, O.M., Antioxidant potential of the 
polyphenolics in Grewia asiatica, Eugenia jambolana and Carissa carandas, J Agricul Sci, 2013, 5(3), 217-
223. 

37. Sharma, N., Patni V., Comparative analysis of total flavonoids, quercetin content and antioxidant activity 
of in vivo and in vitro plant parts of Grewia asiatica Mast. International Journal of Pharmacy and 
Pharmaceutical Science, 2013, 5(3), 464-469. 

38. Basri, T.S.J, Reddy G.V.S, Jayaveera, K.N., A Study on Phytochemical and Antioxidant activity of G. 
tenax, Int J Pharmaceut Res Bio-Sci, 2014, 3(4), 703-710. 

 
 



Zahra E. A. Suliman et al.                                                    Int.J. Pharm. Res. Allied Sci., 2018, 7(3):172-182 

178 
 

Table 1: Chemical composition of syrup, jam and seed of guddaim fruits. 
              Component       syrup          Jam         Seeds         Lsd0.05       SE± 
      Moisture content (%)   51.52a±4.38    12.73b±2.09      7.45c±1.22       3.526*       1.524 
         Crude protein (%)   0.95c±0.07     1.60b±0.18      7.99a±1.34        0.461*       0.013 
           Fat content (%)   0.24b±0.03     0.55b±0.07     1.30a±0.16        0.519*       0.017 
          Crude fibre (%)   11.33c±2.41    12.32b±2.49     22.08a±3.07        0.877**       0.026 
          Ash content (%)   0.31b±0.04     0.52b±0.05     3.32a±0.25        0.301*       0.008 
    Total carbohydrates (%)   46.98c±3.76    84.60a±5.09    57.86b±4.01       4.153**       1.211 
          Total sugars (%)   28.37b±3.54    39.25a±2.61    11.17c±2.44       6.528**       1.967 
      Reducing sugars (%)   2.87b±0.16    10.16a±2.33      2.28b±0.35       1.462*       0.086 
    Non-reducing sugars (%)   25.50b±1.41    29.09a±3.67      8.89c±2.17       2.528**       1.173 
       Vitamin C (mg/100g)   2.05c±0.13     3.13b±2.51     16.28a±2.66       0.491**       0.015 

Values are mean ±SD. Mean(s) bearing different superscript(s) in a row are significantly different (P≤0.05) according to Duncan's Multiple Range Test 
(DMRT). 

Table 2: Minerals content of syrup, jam and seed of guddaim fruits. 
      Mineral (mg/100g)            syrup           Jam         Seeds       Lsd0.05       SE± 
          Sodium-Na      47.00c±3.52    89.00b±5.52    114.00a±8.65       13.524**     7.846 
      Phosphorous-P      12.82c±1.07   13.60b±1.17    60.00a±5.27         0.846**     0.109 
         Calcium-Ca       30.00c±3.26    49.00b±3.88  360.00a±14.08        14.870*     7.901 
        Potassium-k       55.60c±4.91   122.20b±8.04   571.40a±15.76        21.621*     8.650 
      Magnesium-Mg        5.97b±0.35     6.09b±0.31      8.45a±0.67         0.409*     0.033 
             Iron-Fe       0.25b±0.01    0.58b±0.05      6.21a±0.36         1.764*     0.214 
            Zinc-Zn       0.53a±0.04     0.78a±0.06     0.89a±0.10         0.064.s     0.153 

Values are mean ±SD. Mean(s) bearing different superscript(s) in a row are significantly different (P≤0.05) according to Duncan's Multiple Range Test 
(DMRT). 

Table 3: Hunter Color parameters of syrup, jam and seed of guddaim fruits. 
     Sample              L*              A*               b* 
       Syrup     10.70b ±2.41       7.29c±0.61       13.44b±2.57 
         Jam      5.19c±0.48       8.49b±2.37       7.78c±0.65 
       Seeds     39.24a±5.66       24.63a±3.80      32.63a±4.02 
       Lsd0.05          2.547**           0.528**          4.761** 
         SE±           1.481           0.093           0.984 

Values are mean ±SD. Mean(s) bearing different superscript(s) in a column are significantly different (P≤0.05) according to Duncan's Multiple Range 
Test (DMRT). 

Table 4: Physicochemical properties of juice, jam and seed of guddaim fruits. 
       Sample  Total soluble solids (%)        Titratable acidity (as % citric acid) 
         syrup               45.80b±3.21           0.83a±0.07 
          Jam                84.00a±5.17           0.22a±0.01 
         Seeds                         -           0.52a±0.04 
         Lsd0.05                   16.824**               0.749n.s 
          SE±                     7.462               0.153 

Values are mean ±SD. Mean(s) bearing different superscript(s) in a column are significantly different (P≤0.05) according to Duncan's Multiple Range 
Test (DMRT). 

Table 5: Phenolic acids profile of syrup, jam and seed of guddaim fruits. 
Compound      SYRU   (µg/ml) Jam (µg/g) Seeds (µg/g) Lsd0.05 SE± 
Gallic acid 1.58c±0.16 8.00b±1.52 12.88a±2.35 3.526** 0.526 

    Protochatchuic acid 2.42c±0.14 20.79a±3.57 18.06b±4.51 7.214** 0.479 
Catachine 3.10b±0.09 0.00c±0.00 19.17a±6.08 1.057** 0.038 

Syrngic acid 0.00c±0.0 3.89b±1.05 15.19a±2.43 2.525** 0.446 
Vanillic acid 0.00b±0.00 0.00b±0.00 24.70a±6.37 9.586** 2.514 

Coumarin 0.00c±0.00 1.70b±0.09 5.61a±1.28 0.744* 0.011 
Cinnamic acid 0.11b±0.02 0.64b±0.0 4.91a±1.15 0.812* 0.024 

Chyrsin 0.00b±0.00 0.00b±0.00 19.87a±6.33 5.469** 1.637 
Caffeic acid 1.54c±0.06 4.46b±0.17 11.98a±2.46 1.451** 0.045 
Ferulic acid 2.05b±0.06 2.17b±0.11 16.84a±6.49 0.524* 0.009 
Sinapic acid 2.43b±0.8 0.98c±0.14 4.28a±1.18 0.413* 0.005 

Rutin 7.93b±1.57 11.57a±2.02 3.98c±0.23 1.072** 0.035 
Kaempferol 1.08b±0.05 1.17b±0.08 9.89a±0.0 0.839* 0.026 
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Values are mean ±SD.Mean(s) bearing different superscript(s) in a row are significantly different (P≤0.05) according to Duncan's Multiple Range Test 
(DMRT). 

Table 6: Total phenol compounds and antioxidants activity of Syrup, jam and seed of Guddaim fruits. 

Sample Total phenol 
(mg GAE/g) 

                                    Antioxidants activity 
DPPH (mg TE/g) ABTS (mg TE/g) FRAP (mg TE/g) 

Syrup 0.558c±0.06      0.537c±0.04     0.512c±0.03    0.662c±0.08 
Jam 1.197b±0.15     1.058b±0.10    1.194b±0.13    1.398b±0.17 
Seeds 3.255a±0.24      4.439a±0.27    4.108a±0.22    4.595a±0.28 
Lsd0.05     0.639*           0.421*          0.587*          0.631* 
 SE±     0.217           0.095          0.164          0.252 

Values are mean ±SD. Mean(s) bearing different superscript(s) in a column are significantly different (P≤0.05) according to Duncan's Multiple Range 
Test (DMRT). 
Where: GAE ≡ Gallic acid equivalent and TE ≡ Trolox equivalent 

Table 7: Carotenoids of syrup, jam and seeds of guddaim fruits. 
Sample Lutein (µg/g) β-carotene (µg/g) 
Syrup 30.32c±0.25 24.46b±0.13 
  Jam 31.30b±0.27 25.67a±0.18 
Seeds 33.50a±0.31 26.00a±0.19 
Lsd0.05       0.972*       0.361* 
  SE±       0.358       0.054 

Values are mean ±SD. Mean(s) bearing different superscript(s) in a column are significantly different (P≤0.05) according to Duncan's Multiple Range 
Test (DMRT).\ 

Table 8: Sensory evaluation of syrup and jam samples of guddaim fruits. 

Quality attribute      syrup       Jam Lsd0.05 SE± 
                                            Scores 

       Colour 9.46a±0.66 9.62a±0.51 0.173n.s 0.0827 
        Taste 9.31a±0.85 9.15a±0.80 0.169n.s 0.0531 
      Texture 9.08a±0.86 9.15a±0.69 0.085n.s 0.0196 

  General acceptability 9.54a±0.52 9.54a±0.52 0.003n.s 0.0042 
Values are mean ± SD. Mean(s) bearing different superscript(s) in a row are significantly different (P≤0.05) according to Duncan's Multiple Range 
Test (DMRT). 
Sensory evaluation of syrup and jam samples of guddaim fruits are shown in Table (8) include color, taste, texture and general acceptability, syrup and 
jam recorded high scores in all sensory evaluation. 
 

 
Figure 1: Profile of cratinoids standard. 
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Figure 2: Profile of carotenoids of seeds. 

 

 
Figure 3: Profile of carotenoids of syrup. 
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Figure 4: Profile of carotenoids of jam. 

 

 
Figure 5: Profile of phenolic acid standards. 
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Figure 6: Phenolic compounds of seed. 

Phenolic acid standards 
Where : 1= gallic acid, 2= protocatechuic acid, 3= catechin, 4= chlorogenic acid, 5= caffeic acid, 6=syrngic acid, 7= 
vanillic acid, 8= ferulic acid, 9= sinapic acid, 10=Rutin, 11=coumarin, 12= rosmarinic acid, 13= cinnamic acid, 
14=Quercetin, 15= Kaempferol 16= chyrsin. 
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