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Abstract 
This study evaluated the chemical compositions of roasted S. occidentalis seeds. Fresh seeds extracted from the 
matured pod of S. occidentalis were sorted, cleaned, air-dried for 5 days on a cabinet drier at the Food Technology 
Laboratory, University of Ibadan. The seeds were roasted at temperatures of 190, 210 and 230 oC for 10, 15 and 20 
min, respectively, later ground to powder, stored in airtight containers for chemical analyses using standard analytical 
methods. The proximate compositions were moisture content (6.65-7.8 %), crude protein (21.04-24.98%), ash (3.65-
3.78%), crude fibre (10.22-10.37 %), fat (2.06-3.53%) and carbohydrate (50.78-53.97%). The phytochemicals were 
flavonoid (487.28-754.92 mg/100g), phenol (152. 81-172.11 mg/100g), alkaloid (147.60-204.33 mg/100g), saponins 
(15.20-18.06 mg/100g), oxalates (- 17.17-1.50 mg/100g), tannin (115.33-174.21 mg/100g), glycosides (426.61-463.51 
mg/100g) and phytates (42.53-121.0 mg/100g). Mineral contents were Phosphorus (1159.00-1195.66   mg/100g), 
Calcium (912.33-956.96 mg/100g), Iron (201.53-232.40 mg/100g) and Zinc (48.20-54.24 mg/100g), while Retinol 
(185.20-206.75 UI/100g) and Ascorbic acid (8.98-20.38 mg/100g) were obtained. It was evident that S. occidentalis 
was a good source of essential nutrients as the traces of anti-nutritionals detected were not up to toxic levels that may 
interfere with its nutrient utilization and these were even reduced during processing (roasting). 
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1. INTRODUCTION 
 
Nutrients are viewed as food components that 
either cannot be synthesized in the body or 
whose synthesis requires a specific factor that 
may in certain circumstances be absent or 
inadequate for example, some amino acids, 
fatty acids and vitamins. Phytochemicals 
contained in plant foods have been linked to 
many positive effects on human health, 
including coronary heart diseases, diabetes, 
high blood pressure, cataracts, degenerative 
diseases and obesity (Liu et al., 2000). 
Senna occidentalis L. commonly known as 
coffee senna is distributed as a weed 
throughout the tropical and subtropical regions 
of the world. It can be found at low and 
medium altitudes as a weed in waste places, in 
open pastures and in fields cultivated with 
economic crops such as soybean, cotton, corn, 
sorghum etc. It grows also luxuriantly in all 
available spaces, such as neglected gardens, 
roadsides, near lakes or streams and unused 
grounds of public buildings (Egziabher et al., 
1989; Stevens et al., 2001 and Vashishtha et 

al., 2009). In West of Africa, S. occidentalis 
seeds are commonly roasted and infused in a 
coffee-like beverage (Dupriez and De Leener, 
1987). However, several studies show that S. 
occidentalis seeds are toxic; they are 
responsible for a syndrome characterised by 
generalized muscles degeneration (Marrero et 
al., 1998 and Haraguchi et al., 1998). Seeds 
roasting and extraction of soluble solids into an 
aqueous infusion are the two key operations in 
the process of S. occidentalis beverage 
preparation (Oboh and Masodje, 2009). 
The plant’s tissues of S. occidentalis contain a 
host of phytoactive chemicals that may support 
its numerous applications in folk medicine. 
Extracts or powdered leaves are used as an 
analgesic, antibacterial, antifungal, anti-
inflammatory, antiseptic, antispasmodic, 
antiparasitic, antiviral, diaphoretic, insecticidal, 
laxative, purgative etc (Raintree, 2002). It is 
also used against stomach disorders, 
rheumatism and in treatment of liver diseases 
(Sara et al., 1994). The leaves and roots are 
ingredients of many popular herbal tonics, 
medicines for liver and stomach disorders. The 
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seeds of coffee senna are roasted and used as a 
coffee substitute and the leaves are widely used 
as a leafy vegetable and eaten either raw or 
mixed with coconut, chilli and onion (Selvam, 
2007 and Vashishtha et al., 2009).  
Coffee Senna is a weed grown naturally in the 
wild which is rich in proteins, lipids, 
carbohydrates, calcium, iron, trace of caffeine 
and because of its little or no potential uses, a 
massive volume of this species has been 
wasting away which could have been harnessed 
for human uses. The outcome of this paper 
could be used among the food processing 
companies or even nongovernmental 
organizations involved in beverage production, 
to improve the processing (roasting) of S. 
occidentalis to obtain seeds richer in 
antioxidants, and therefore increase their 
nutritional value to create a more competitive 
product. 
Previous work has revealed that roasting 
temperature and duration had significant effects 
on the phytochemical contents of S. 
occidentalis seeds (Olapade and Ajayi, 2016). 
This study is therefore designed to evaluate the 
chemical and nutritional composition of seeds 
of wild coffee senna plants in order to generate 
data for the development of the plant as an 
alternative non-caffeinated beverage source in 
the developing countries as an economically 
nutrient rich option in the fight against 
micronutrient deficiencies and malnutrition. 
This would also serve as a means of converting 
unwanted matter to a useful product. 
 
2. MATERIALS AND METHODS 
 
The matured pods of S. occidentalis were 
collected from road sides at Aleshinloye area of 
Ibadan Metropolis, Oyo state. The specimens 
were identified at the Forestry Herbarium 
Ibadan, Nigeria. The seeds were extracted from 
the pod, cleaned, sorted, air-dried for five (5) 
days on a cabinet drier at the Food Technology 
Laboratory, University of Ibadan to reduce the 
moisture content of the fresh seeds. The seeds 
were roasted at temperatures of 190, 210 and 
230 oC for 10, 15 and 20 min, respectively. The 

roasted seeds were cooled to ambient 
temperature and subsequently ground to 
powder using household blender and the 
powdered samples were stored in air-tight 
containers. The samples were coded for 
chemical analysis and all the laboratory 
determinations were carried out in triplicates. 
Chemical analysis 
The proximate composition such as moisture 
content, crude protein, crude fibre, crude fat 
and total ash of the seeds of S. occidentalis was 
determined using method of AOAC (2005), 
while the carbohydrate content was determined 
by difference of other nutrients. Aluminum 
chloride method was used according to 
Quettier-deleu et al. (2000) for the 
determination of total flavonoids content of all 
crude extracts of the S. occidentalis, while 
alkaloids determination was done according to 
the quantification method as described by 
Harborne (2005). Total saponin was 
determined according to the method of 
Obadoni and Ochuko (2001) with minor 
modifications. Estimation of tannins was 
carried out using the modified vanillin–HCl 
method (Price et al., 1978). 
Total phenolic content of the three samples of 
S. occidentalis was estimated according to the 
method described by Lister and Wilson (2001) 
with slight modification. Oxalate content was 
determined according to the method described 
by AOAC (2005). Phytate content was carried 
by an indirect colorimetric method of Wheeler 
and Ferrel (1971). Glycosides were determined 
according to the method described by 
Sofowora (2006). Mineral analysis was carried 
out by the method of AOAC (2005). Caffeine 
content of the three samples was determined 
according to a method described by Smith 
(2002). The samples (1g each) were incinerated 
at 550 °C. The ash was boiled with 10 ml of 
20% hydrochloric acid in a beaker for 20 
minutes and then filtered into a 100 ml 
standard flask. The filtrate was made up to the 
mark with deionized water. The minerals were 
determined from the resulting solution. 
Sodium (Na) and Potassium (K) were 
determined using the standard flame emission 
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photometer. Phosphorus was determined 
colorimetrically using the spectronic 20 
(Gallenkamp, UK) with KH2PO4 as the 
standard. Calcium (Ca), Magnesium (Mg), Iron 
(Fe), Copper (Cu) and Zinc (Zn) all were 
determined using Atomic Absorption 
Spectrophotometer (AAS Model SP9). The 
results of all parameters measured in the above 
study were analyzed using analysis of variance 
(ANOVA). Means comparisons was done with 
Duncan multiple range test (DMRT) at 5% 
level of probability. 
 
3. RESULTS AND DISCUSSION 
 
Proximate composition of roasted S. 
occidetalis seeds are presented in Table 1. The 
moisture content ranged from 6.65 to 7.80%, 
which were lower than the 13.50% earlier 
reported for the raw seed (Olapade et al., 
2014). The moisture content is one of the very 
important factors that influence the storage life 
of a plant material. The earlier study reported 
that moisture content of 12% as sufficient to 
prevent rapid deterioration that may occur 
during storage of seeds? Reduction in the 
moisture content of roasted samples as the 
temperature increased was observed in this 
study.  
Protein is the source of free amino acids which 
combines with sugar to produce flavor and 
colour during roasting. When heat is applied, 
there is breaking down of amino acid to lower 
molecular substances for instance, amine and 
ketone which combine with sugar to give 
colour and flavor. This type of reaction occurs 
in cocoa, coffee and during bread baking. The 
values of crude protein of S. occidentalis 
obtained in this study are within the ranges of 
the values of other wild legumes reported by 
Vadivel (2005) and Pugalenthi et al. (2004). 
This is known as an insoluble residue which 
consists of cellulose, lignin and mineral matter. 
The crude fibre is often used as a nutrient value 
because of its low digestibility and high 
mineral content hence low crude fibre is 
suggested to be low when compared with 
coffee, thus the nutritive value of S. 

occidentalis is low. The highest crude fiber 
value (10.37%) of roasted S. occidentalis seed 
is higher than the value (10.18%) reported by 
Ingweye et al. (2010.). The fiber content 
obtained in this study is within the ranges of 
the crude fiber content of other wild legumes 
reported by Vadivel (2005) and Pugalenthi et 
al. (2007).  
The highest mean crude fat found in sample B 
(3.53%) shows an indication that roasted S. 
occidentalis seeds are healthier because the 
lower the fat content of food the better the 
food. The crude fat of S. occidentalis recorded 
in this study is lower than values (10.18%) 
reported by Ingweye et al. (2010).  
The highest mean value 3.78% found in roasted 
S. occidentalis seeds (sample C) is slightly 
lower than that of coffee. Vincent et al., (2001) 
reported that the ash content of coffee was 
found to be 3.93%. This low ash content 
suggests that low content of organic compound 
in the S. occidentalis seeds compared to that of 
coffee. This might be due to losses due to 
volatilization of some parts of organic 
compound during roasting process. The ash 
content S. occidentalis seeds indicated that the 
seeds may be potential sources of some vital 
dietary mineral elements. However, the ash 
values were slightly higher than values (3.70%) 
reported by Ingweye et al. (2010) but lower 
than values (4.16%) reported by Augustine et 
al. (2014). 
It consists of reducing and non-reducing sugars 
and as a result of the breaking down of sugars 
such as to lower molecular compounds such as 
ketones, aldehyde and furanes are responsible 
for the flavor and colour formed consequently, 
result in lowering of pH of a food material. The 
carbohydrate component of the samples (S. 
occidentalis seeds) is low when compared to 
coffee which is 60%. This low carbohydrate 
content might be due to losses due to 
volatilization of some parts of sugars and other 
molecular compounds during roasting process 
therefore, contributing to the low proportion of 
colour and flavor liberated in the samples. 

http://www.afst.valahia.ro/


Annals. Food Science and Technology 
2018 

 

Available on-line at www.afst.valahia.ro                               54                                Volume 19, Issue 1, 2018 

Phytochemical components of roasted S. 
occidentalis seeds (powder) 
Phytochemicals are biologically active 
compounds found in plants in small amounts 
which are not established nutrient but 
contribute significantly to protecting the body 
against degenerative diseases. Flavonoid 
contents of the samples increases as the 
roasting temperature and time of S. occidentalis 
seeds increases as shown in Table 2. This 
shows that roasting temperature and time 
improves the flavonoid contents of the seeds 
during roasting with sample C has the highest 
value (754.92 mg/100g) and sample A has the 
lowest value (487.28 mg/100g). These values 
are significantly different from each other at 
p˂0.05.  
Flavonoids are potent water-soluble super 
antioxidants and free radical scavengers which 
prevent oxidative cell damage, have strong 
anti-cancer activity and protects against all 
stages of carcinogenesis. Sofowora (1993) 
reported the roles of these phytochemicals as 
analgesic, anti-inflammatory, anti-hypertensive 
and anti-microbial. Saponins and tannins also 
exhibit cytotoxic effects and growth inhibition 
making them suitable as tumor inhibiting 
compounds. This phytochemical analysis 
revealed that flavonoids, phenols, phytate and 
tannin were higher in sample C and increased 
as roasting temperature increased with time. 
While sample C has the lowest values of 
glycosides, saponin, oxalates and alkaloids 
decreased as roasting temperature was 
decreased with time.  
Antinutritional factors 
The results of the anti-nutritional factors of 
samples A, B and C as shown in Table 3 
revealed that except for saponins has more 
concentration of glycosides (452.78 mg/100g, 
463.51 mg/100g and 426.61 mg/100g). This 
clearly showed that Senna occidentalis may 
have more toxic potentials, lower digestibility 
and utilization of dietary nutrients. The tannin, 
alkaloid, oxalate, phenol and saponin content 
of S. occidentalis recorded in this study were 
far lower than the values (269.23 mg/100g); 
(251.00 mg/100g); (176.50 mg/100g); (220.33 

mg/100g) and (76.05 mg/100g) respectively 
reported by Augustine et al. (2014). The 
phytochemicals of the three samples A, B and 
C are significantly different from each other at 
p<0.05. Majority of wild legumes have anti-
nutritional factors associated with them which 
have adverse effects on food utilization and 
may also be toxic when consumed beyond 
certain threshold. Tannins are generally known 
to reduce food palatability, voluntary intake 
and protein and carbohydrate digestibility and 
further reduce the growth rate of animals 
(Dawson, 1999). Also, phenolic compounds are 
known to inhibit the activity of digestive 
enzymes like trypsin, chymotrypsin and lipase 
(Salunkhe et al., 1982) and decrease the 
digestibility of proteins, carbohydrates and 
availability of vitamins and minerals 
(Udayasekhava and Deosthale, 1982). 
Mineral content of roasted Senna occidetalis 
seeds (powder) 
Table 3 summarizes the elemental composition 
of the three samples S. occidetalis powder. 
Phosphorus was the most abundant mineral in 
S. occidetalis seeds followed by potassium. 
The mineral occurring in the least quantity was 
zinc (48.20, 52.25 and 54.24 mg/100 g). 
However, highest values were found in sample 
C for all the mineral elements except sodium 
and phosphorus highest values were found in 
sample A. The calcium contents of sample A 
and B are the same but both are significantly 
different from sample C at p<0.05. Also, there 
is no significance between copper and zinc 
contents of sample B and C but both samples 
are significantly different from sample A 
(p<0.05). However, there are significant 
differences among the three samples (A, B and 
C) in their iron, magnesium, phosphorus, 
potassium and sodium (p<0.05).  
Mineral elements such as calcium, magnesium, 
potassium, zinc, iron, manganese and sodium 
found in reasonable amount in the seeds are 
nutritionally and biochemically important for 
proper body function. For instance, calcium is 
known to play a significant role in muscle 
contraction, bone and teeth formation and 
blood clotting (Peters and Martini, 2010). 
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Some of these minerals such as magnesium and 
zinc are needed as cofactor in enzyme catalysis 
in the body (Ahmed and Chaudhary, 2009). 
Iron is an essential trace element for 
haemoglobin formation and normal functioning 
of the central nervous system (Adeyeye and 
Otokiti, 1999). Iron is known to be a 
component of some myoglobin and 
heamoglobin which is needed in the transport 
of oxygen and carbon dioxide during 
respiration or cellular metabolism (Ahmed and 
Chaudhary, 2009).  
Zinc present in the plant is beneficial to 
prevention and treatment of diarrhoeal episode. 

It is also involves in normal functioning of 
immune system and for the proper functioning 
of the reproductive system (Hambidge, 2006). 
Low sodium diet has been reported to be 
beneficial in the prevention of high blood 
pressure (Lichtenstein, 2006) and high 
potassium has been reported to have a 
protective effect against excessive sodium 
intake. Sodium and potassium which are 
present in the intracellular and extracellular 
fluid helps to maintain electrolyte balance and 
membrane fluidity (Ahmed and Chaudhary, 
2009). 
 

 
                Table 1: Proximate composition of Senna occidentalis Seed powder on dry basis 

Components (%) 
Samples  

190 oC, 10 min 210 oC, 15 min 230 oC, 20 min 

Moisture 7.80  ± 0.25a 7.35 ± 0.44a 6.65 ± 0.08b 

Crude protein 22.46 ± 0.59b 21.04 ± 0.86c 24.98 ± 0.29a 

Crude fibre 10.22 ± 0.23a 10.29 ± 0.11a 10.37 ± 0.09a 

Crude fat 2.06 ± 0.05c 3.53 ± 0.14a 2.49 ± 0.12b 

Total ash 3.65 ± 0.05b 3.74 ± 0.05ab 3.78 ± 0.03a 

Carbohydrates 53.78 ± 0.50a 53.97 ± 1.16a 50.78 ± 1.92b 
   Mean value ± S.D with same superscriptalong row are not significantly different (p<0.05).  
 
 
        Table 2: Phytochemical composition of roasted Senna occidentalis Seeds on dry basis (mg/100g) 

Components Samples 
190 oC, 10 min 210 oC, 15 min 230 oC, 20 min 

Alkaloid 204.33 ± 4.93a 166.76 ± 2.92b 147.60 ± 3.06c 

Flavonoid 487.28 ± 6.37b 568.43 ± 2.47b 754.92 ± 6.20a 

Glycosides 452.78 ± 4.15b 463.51 ± 4.06a 426.61 ± 3.60c 

Oxalate 31.50 ± 1.37a 17.17 ± 1.26c 25.68c ± 1.17b 

Phenol 172.11 ± 1.64a 161.06 ± 6.43b 152.81 ± 1.31c 

Phytate 42.53 ± 2.99c 58.33 ± 2.40b 121.00 ± 1.56a 

Saponin 18.06 ± 0.41a 16.03 ± 0.40b 15.20 ± 0.20c 

Tannin 127.02 ± 2.19b 115.33 ± 1.62c 174.21 ± 2.04a 

Terpenoid 12.10 ± 0.31c 14.18 ± 0.07b 14.76 ± 0.15a  

Caffeine  0.05 ± 0.01a 0.04 ± 0.00b 0.05 ± 0.01a 
             Mean value ± S.D with same superscript along row are not significantly different (p<0.05). 
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            Table 3: Mineral composition of roasted Senna occidentalis Seeds on dry basis (mg/100g) 

Components 
Samples 

190 oC, 10 min 210 oC, 15 min 230 oC, 20 min 

Calcium 912.33 ± 7.76b 922.16 ± 5.57b 956.96 ± 7.42a 

Copper 9.30 ± 0.22b 10.42 ± 0.13a 10.61 ± 0.40a 

Iron 201.53 ± 2.65c 218.83 ± 5.79b 232.40 ± 2.40a 

Magnesium 610.00 ± 4.58c 627.66 ± 5.50b 638.33 ± 5.50a 

Phosphorus 1195.66 ± 7.37a 1173.33 ±5.77b 1159.00 ± 3.60c 

Potassium 924.83 ± 21.79c 967.66  ± 6.52b 1002.16  ± 11.72a 

Sodium 543.33 ± 5.77b 525.33 ± 5.50c 586.00 ± 7.21a 

Zinc 48.20 ± 2.40b 52.25 ± 0.88a 54.24 ± 1.01a 

                      Mean value ± S.D with same superscript along row are not significantly different (p<0.05). 
 
 
4. CONCLUSION 
 
This research has shown that S. occidentalis 
seeds can be used as coffee substitute apart 
from its medicinal purposes. The results of 
caffeine content determination indicate the 
presence of caffeine only in trace amount 
(0.005 mg/100g) in the roasted seeds at 
temperature of 230 oC. The phytochemical 
screening indicates the presence of anti-
nutritional factors such as alkaloids, tannins, 
saponins, oxalates, glycosides and phytates but 
as a result of roasting temperatures and time 
tannin and phytate that usually cause adverse 
food digestibility and toxicity have been 
volatilized to a safe level. 
 
5. REFERENCES 
 
[1]. Adeyeye, E. and Otokiti,  M. K. O (1999). 

Proximate composition and some nutritional 
valuable minerals of two varieties of Capsicum 
annum (Bell and cherry peppers). Discov. Innov., 
11: 75-81. 

[2]. Ahmed, D. and Chaudhary, M. A. (2009). 
Medicinal and nutritional aspects of various trace 
metals determined in Ajuga bracteosa. J. Appl. 
Sci. Res., 5(7): 864-869. 

[3]. AOAC, (2005). “Official Methods of Analysis” 
18th ed. Association of Analytical Chemists, 
Gaithersburg, MD, USA. 

[4]. AOAC, (2000). Association of Official Analytical 
Chemists. Official Methods of Analysis of 
Association of Analytical Chemists international, 
17th ed. Horwitz, W. (ed). Vol I & II. 

[5]. Augustine, C., Abdulrahman, B.S., Masudi, B. 
and Ngiki, Y.U. (2014). Comparative Evaluation 
of the proximate composition and Anti-nutritive 
components of Tropical Sickle pod and Coffee 
Senna seed Meals indigenous to Mubi Area of 
Adamawa state. International Journal of Mgt and 
Social Sciences Research. Vol: 3:2. 

[6]. Dawson, J.M., Buttery, P.J., Jenkins, D., Wood, 
C.D and Gill, M. (1999). Effects of dietary 
tannins on nutrient utilization and tissue 
metabolism in Sheep and Rats. Journal of Science 
of Food and Agriculture 79:1423-1430. 

[7]. Dupriez, H, and De Leener, P. (1987). Jardins et 
vergers d’Afrique. Terre et vie, Ed. L’Harmattan, 
Paris. pp354. 

[8]. Egziabher, T. B. G., O. Hedberg, M., Tadesse, I., 
Frils, I., Hedberg and S. Edwards, (Eds), (1989). 
Flora of Ethiopia, Vol. 3. Institute of Botany, 
Uppsala University. Addis Ababa and Asmara, 
Ethiopia, and Uppsala, Sweden, pp: 49-63. 

[9]. Hambidge, M. (2006). Human zinc deficiency. 
Journal of Nutrtion, 130:1344S-1349S. 

[10]. Haraguchi, M., Calore, E. E., Dagli, M. L., 
Cavaliere, M. J., Calore, N. M., Weg, R., 
Raspantini, P. C., and Gorniak, S. L. (1998). 

http://www.afst.valahia.ro/


Annals. Food Science and Technology 
2018 

 

Available on-line at www.afst.valahia.ro                               57                                Volume 19, Issue 1, 2018 

Muscle atrophy induced in broiler chicks by parts 
of Senna occidentalis seeds. Veterinary Research 
Communication, 22(4), 265-271. 

[11]. Harborne, J.B. (2005). Phytochemical methods. A 
guide to modern techniques of plant analysis. 3rd 
ed. New Delhi: Springer Pvt. Ltd. 

[12]. Ingweye, J. N., Kalio, G.A., Ubua, J.A and 
Umoren, E.P. (2010). Nutritional evaluation of 
wild sickle pod (Senna obtusifolia) seeds from 
Obanliku, South-Eastern Nigeria. American 
Journal of food Technology 5(1): 1-12. 

[13]. Lichtenstein, A.H., Appel, L.J., Brands, M., 
Carnethon, M., Daniels, S., Franch, H.A., 
Franklin, B., Kris-Etherton, P., Harris, W. S., 
Howard, B., Karanja, N., Lefevre, M., Rudel, L., 
Sacks, F., Van Horn, L., Winston, M. & Wylie-
Rosett, J. (2006). Summary of American heart 
association diet and lifestyle recommendations 
revision. Arteriosclerosis, Thrombosis and 
Vascular Biology, 26: 2186-2191. 

[14]. Lister E. and Wilson P. (2001). Measurement of 
total phenolics and ABTS Assay for Antioxidant 
Activity. Crop Research Institute Lincoln,  New 
Zealand. 

[15]. Liu S., Manson J.E., Lee I.M., Cole, S.R., 
Hennekens C.H., Willett W.C. and Bu  ring J.E. 
(2000). Fruit and vegetable intake and risk of 
cardiovascular disease: the women’s health study. 
American Journal of Clinical Nutrition, 72: 922–
728. 

[16]. Marrero, F. E., Bulnees, G. C., and Perez, R. M. 
(1998). Cassia occidentalis toxicosis in heifers. 
Veterinary and Human Toxicology, 40(5), 307. 

[17]. Obadoni B.O. and Ochuko P.O., (2001). 
Phytochemical studies and comparative efficacy 
of the crude extract of some homeostatic plants in 
Edo and Delta states of Nigeria. Global. J. Pure 
Applied sci., 86: 203 – 208. 

[18]. Oboh, F.O and Masodje H.I. (2009). Nutritional 
and antimicrobial properties of Vernonia 
amygdalina leaves. International Journal of 
Biomedical and Health Sciences, 5(2), 53-55. 

[19]. Olapade A. A. and Ajayi O. A. (2016), Effects of 
roasting regime on phytochemical properties of 
Senna occidentalis seeds. International Journal of 
Food Studies, 5 (2): 203-211. 

[20]. Peters, B.S.E. and Martini, L.A. (2010). 
Nutritional aspects of the prevention and 
treatment of osteoporosis. Arq. Bras. Endocrinol. 
Metab., 54(2): 179 - 185. 

[21]. Price, M.L., Van Scoyoc, S.W. and Butler, L.G. 
(1978). A critical evaluation of the vanillin 
reactions as an assay for tannins in sorghum grain 
.J. of Agric. Food Chem. 26:1214-1218. 

[22]. Pugalenthi, M., Vadivel, V. and Janki, P. (2007). 
Comparative evaluation of protein quality of raw 
and differently processed seeds of an under–
utilized food legume (Abrus precatorius (L)): 
Livestock Research for Rural Development 
volume 19 article 168 
http://www.Irrd.org/irrd19/11/Puga19168htm. 
Retrieved 16th August, 2013. 

[23]. Pugalenthi, M., Vadivel, V., Gurumoorthi, P. and 
Janardhanan, K. (2004). Comparative Nutritional 
Evaluation of little known legumes, Tamarindus 
Indica, Erythrina Indica and Sesbania bispinosa. 
Tropical and sub-tropical Agro ecosystem, 4:107-
123. 

[24]. Quettier-Deleu, C., Gressier, B., Vasseur, J., 
Dine, T., Brunet, C., and Luyckx, M. (2000). 
Phenolic compounds and antioxidant activities of 
buckwheat (Fagopyrum esculentum Moench) 
hulls and flour. Journal of Ethnopharmacol, 72: 
35–42. 

[25]. Raintree, A. (2002). Fedegoso. http://rain-
tree.com/fedegosa.htm. p7. 

[26]. Salunkhe, D.K., Jadhav, S.J., Kadam, S.S and 
Chavan, J.K. (1982); Chemical, biological and 
legumes significance of poly phenol in cereals 
and legumes critical Review of food science and 
nutrition 17:277-305. 

[27]. Sara, F.S., Dixit, V.K., Tripathi, S.C. and Patnaik, 
G.K. (1994). Antihepatotoxic activity of Cassia 
occidentalis. International Journal of 
Pharmacognosy, 32(2): 178-183. 

[28]. Selvam, V. (2007). Trees and shrubs of the 
Maldives. Thammada Press Co.,Ltd., Bangkok. 
RAP Publication No. 2007/12, pp: 58-61. 

[29]. Smith A. (2002). Effects of caffeine on human 
behavior. Food and chemical Toxicology, 40 (9): 
1243-1245. 

[30]. Sofowora, A. (1993). Medicinal Plants and 
Traditional Medicine in Africa Spectrum Books 
Ltd. Ibadan Nigeria. pp191 – 289. 

[31]. Sofowora, A. (2006). Medicinal Plants and 
Traditional Medicine in Africa. 2nd Ed., 
Spectrum Books Ltd., Ibadan, Nigeria. pp. 151-
153, 209- 214. 

[32]. Stevens, W.D., C. Ulloa-U, A. Pool and O.H. 
Montiel, (eds.) (2001). Flora de Nicaragua. 
Monographs of Systematic Botany, Missouri 
Botanical Garden Press, St. Louis, MO, 85(1): 
943. 

[33]. Udayasekhara, R. P. and Deosthale, Y.G. (1982.) 
Tannin content of pulses: varietal differences and 
effect of germination and cooking. Journal of 
science food Agriculture 33:1013-1016. 

http://www.afst.valahia.ro/
http://rain-tree.com/fedegosa.htm.%20p7
http://rain-tree.com/fedegosa.htm.%20p7


Annals. Food Science and Technology 
2018 

 

Available on-line at www.afst.valahia.ro                               58                                Volume 19, Issue 1, 2018 

[34]. Vadivel V. And Janardhanan K., (2005). 
Nutritional and antinutritional characteristics of 
seven south Indian wild legumes. Plant Foods 
Hum Nutr., 60: 69-79. 

[35]. Vashishtha, V.M., T.J. John and A. Kumar, 
(2009). Clinical and pathological features of acute 

toxicity due to Cassia occidentalis in vertebrates. 
Indian Journal of Medical Research, 130: 23-30. 

[36]. Wheeler, A.B. and Ferrell, M.D. (1971). The 
phytochemical screening of extracts of Senna 
siamea J. Biochem., 13: 26-28. 

 
 

http://www.afst.valahia.ro/

