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ABSTRACT  
 

This study aimed to produce healthy sweet snack from roasted soybean comparison to others that produced 
from roasted and fried peanut, also studding the microbial analysis, peroxide value, sensory evaluation and 
consumer acceptance of fried, roasted peanut and roasted soybean and it ś candy bars products (Fried, Roasted 
peanut and Roasted soybean ) candy bars. Confederated that used the local peanut candy bar (as) a control. The 
results showed that, the moisture content decreased by roasting or frying for both seeds and among all candy 
bars products. Significant decrease was observed in protein, fat, fiber and ash content in candy bars products 
compression with all it’s ingredients (Fried and roasted seed).Vice versa a significant increase was observed in 
carbohydrate content. The peroxide value was found to be 10- 6 and12 weeks for roasted, fried peanut and 
roasted soybean seeds, respectively. Concerning the microbial quality at (20 weeks),total count bacteria 
recorded it’s maximum value (850 cfu) regarded fried peanut candy bar followed by local peanut ,roasted peanut 
candy bar and at least roasted soybean candy bar which amounts (60,10,and7 cfu) ,respectively. Yeast and mold 
recorded itś maximum value (60 cfu) in the local peanut candy bar, followed by peanut, roasted peanut ,and 
roasted soybean candy bars which a mounted in (50,20,and 15 cfu)  respectively. Meanwhile, the fried peanut 
candy bar resulted in the lowers sensory attributes score which parallel with these of peroxide value and 
microbial   quality. At the end, it could be mention to the sweet snacks (candy bar) which produced from roasted 
soybean seed has the best properties compared with which produced from fried and roasted   peanut. 
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Introduction 

Affordable and conveniently available and some segments of the population depend entirely on it 
(Doner et al., 2009). To extend the shelf life of roasted peanut to various degree ,some techniques such as edible 
coating (Cadwalloders and Weenen,2003) , modified atmosphere packaging(Ooraikul and Stiles,1991) , and uv-
proof  packaging (Cadwalloders and Weenen, 2003) as well as breading of peanut varieties containing shelf life 
extending traits e.g.  High oleic content (Monzingo et al., 2004) .The comparative nutritional and microbial 
qualities of render peanut snacks in Logos Metropolis of Nigeria were studied by Kayode et al. (2011) . The 
snacks selected were new cooked ,roasted candy and peanut cake .They found that total protein content of raw 
and roasted peanut had significantly higher (p<0.05) .Peanut candy and cooked had significantly higher 
(p<0.05) fat content .Cooked peanut had  the highest Fe and Ca, meanwhile peanut candy resulted in highest Mg 
content . Low Zn was found in peanut cake and candy ,respectively .Total aerobic plate count was observed to 
be high in raw peanut ,yeast and mould  was observed to be absent in peanut candy while coliform was observed 
to be absent in roasted cake and candy peanut . They mentioned that the presence of microbial pathogens in 
some of these snacks possess a potential health concern to consuming public. Nepate et al. (2008) determined 
the chemical composition, sensory attributes and consumer acceptance of roasted peanut coated with prickly 
pear (RP-P) and algarroba, pod –syrup (RP-A) . In the consumer test, roasted peanut (RP), and RP-P had higher 
consumer acceptance for color, texture and flavor than RP-A. In the descriptive analysis, RP-P and RP-A 
showed higher intensity ratings in brown color, roughness, glossy, powdery sweetness and salt sensory 
attributes and lower intensity rating in raw beany flavor than the roasted peanut. Soybean products become very 
popular in 1999 as reported by United Soybean Board, (1999) when the FDA approved health claims that soy 
protein could help lower the risk of heart disease with consumption of at least 25 g of soy protein daily .One of 
the hot items is soy nuts .A soy nuts made by roasting dried soybean. Soy nuts make a great snack or can  used 
in salad and baked goods .Soy nuts are lower in calories than other nuts .Soybean cooking in a relatively simple 
process consisting of soaking the raw beans in water and cooking then for 30-120 min .This ancestral method is 
extensively by local soybean producers (Matoes et al., 2002) . Gayal et al. (2010) produced fried salted soybean 
with beast acceptance namely FSS3.This product was prepared at laboratory scale maceration at 100Ċ for 10 
min and then fried at 170Ć for 5 min in sun flower oil . The frying process caused changes in the chemical, fatty 
acid composition of the product .The final product (FSS3) had lower percentage of moisture, and proteins and 
higher lipid and carbohydrates than raw soybean .The use of sunflower oil in the frying process improved the 
fatty acid composition of the product. The final product presented in higher oleic acid /linoleic acid ratio, and 
lower iodine value and saturated /unsaturated ratio than the raw soybean. Sensory attributes from descriptive  
analysis that were detected high intensity ratings in fried salted soybean were roasted ,salty, crunchiness, 
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hardness ,brown color and gloss. The main target of the present work is to produce healthy sweet snacks (candy 
bars) from roasted soybean 
 
Materials and Methods 
 
Materials:  

Peanut (Arachis hypogaea) and soybean seeds(Glycin Max L) were obtained from Field crops Research 
Institute, Agricultural Research Center ,Giza, Egypt . Sunflower oil, salt, Vinger, sugar, Fresh  lemon juice, 
glucose syrup and vanillin were purchased from local market, Giza, Egypt.   Plate count agar, Yeast and mold 
agar,Macconky agar media were obtained from Difco Co (U.S.A). 

                                                                                             
Methods: 
  

 After  cleaning the peanut and soybean seeds ,peanut seeds were divided into two portions ,  the first 
one was directly roasted at 140 Ć for 20-30 min using electric oven , till golden brown  color (Johnsen et al., 
1988)  .The second portion  was soaked in tap water for 8-12 hr. followed by cooking at 100Ć for 30 min . After  
draining   the water, seed coat were removed (shelling) ,dried at 100Ć using electric oven ,then fried in sun 
flower oil till golden brown color appeared and crunchy texture . Concerning soybean seeds, it soaked in weak 
acidified water (20 ml vinegar /100ml water) for 12 hr. followed by decortication. The decorticated soy seeds 
were dried at 100 Ć using electric oven and fried in sunflower oil till golden brown color (Matoes et al., 2002). 
Peanut or soybean snacks were prepared according to the method described by PCRSP, (2003) as follows. A 
known weight of sugar (50 g) were dissolved in water (150 ml) followed by adding (50g) of glucose syrup and 
boiled until thickness. Water, oil, lemon juice and vanilla 30, 2 0.3 , and  0.5 g were mixed with the sugar and 
glucose syrup followed  by the fried peanut or soybean seeds (100g) and boiled with continuous stirring till the 
golden brown color was appeared . The produced snacks were shaped as bars until warmed and wrapped in 
polyethylene sheets often cooling and stored at room temperature. The produced snacks were subjected to 
sensory evaluation according to Meilgaard et al. (1988), chemical composition and peroxide value (AOAC, 
2006) and microbial quality (Marshall, 1986) . The obtained data were statistically analysis using standard 
divination and one way ANOVA test at P<0.05 according to the methods of Snedecor and Cochram (1980)  
using SPSS package and compared with each other using the suitable test (LSD) 
 
Results and Discussion  
 

Table (1)  show the effect of roasting or frying on the chemical composition of  peanut or soybean 
seeds ,and the produced candy bars of its .The  data showed that moisture content decreased by roasting or 
frying of both seeds,  which is parallel with fiber and ash, protein content resulted in decreasing.  

  
Table 1:  Effect of processing treatment on the chemical composition of peanut, soybean seeds and candy bar (on dry weight). 

*Carbohydrates % Ash  % Fiber   % Fat     % Protein% Moisture  % Treatments 
18.25 2.30 7.5 47.00 25.10 7.30 Raw peanut 
19.43 2.50 3.97 53.00 21.10 0.90 Roasted peanut 
22.73 1.20 5.87 50.00 20.20 2.20 Fried peanut 
22.30 5.30 12.48 23.00 37.00 6.77 Raw soybean 
13.06 4.60 6.84 34.00 41.50 1.30 Roasted soybean 
46.94 1.76 1.30 34.50 15.50 4.50 Local peanut candy bars 
48.70 1.30 0.70 34.00 15.30 4.52 Roasted peanut candy bars 
50.10 1.23 0.70 30.00 18.00 3.10 Fried peanut candy bars 
60.24 2.36 1.43 17.00 19.00 3.54 Roasted soybean candy bars 

*carbohydrates were  calculated by differences. 

Mean while fat and carbohydrates increased regarding peanut which vice versa concerning soybean ,compared 
with control .Produced roasted ,fried peanut and roasted soybean candy bars characterized   with  lowest protein 
content compared with the raw seeds while it slightly high than that of local ones. For instance, the protein 
content of raw roasted and fried peanut amounted in 25.10, 21.10 and 20.20 %, while the local, roasted and fried 
peanut candy bars resulted in 15.50, 15.30 and 18.0%. Concerning fat content, it amounted in 47.0, 53.0 and 
50.0 % for the raw, roasted and fried peanut seeds, which decreased to 34.0 and 30.0 % of roasted and fried 
candy bar compared with the local peanut candy bar (34.5). Fiber and ash showed a highest decreased of candy 
bar compared with raw materials. It is worth mentioning on increase in carbohydrates was found and this may 
be due to the sugar and glucose syrup addition. Concerning roasted soybean ,it could be noted that on increase in 
protein and fat content  compared  with raw ones (37.00 vs 41.50 and 23.00 vs 34%, respectively) .Meanwhile a 
decrease was found regarding fiber (12.40 vs 6.84  ) , ash (5.3 vs 4.60 %) and carbohydrates (22.30 vs 13.06%). 
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This increase and decreased in the chemical composition of roasted soybean may be due to the decortication .In 
comparison with the roasted soybean candy bar, it could be noticed that all  chemical composition decrease then 
the roasted seeds except that of total carbohydrates (60.24) and this may be due to the addition of sugar and 
glucose syrup during processing . The obtained data were in the line with those of Grosso and Gusman, (1995), 
who found that peanut kernels contained approximately 50 -55% oil , 25 -28% protein ,19 -21% carbohydrates 
and 2.3-2.5% ash .Soybean one considered by many agencies, including U.S. FDA, to be a source of complete 
protein . A complete protein is one that contains significant amounts of all the essential amino acids that must be 
provided to human body because of the body’s inability to synthesize then soy is a good source of protein 
amongst many others, for many vegetarians and vegans or for people who cannot afford meat (FAO/WHO, 
1989).  Liu, (1997) reported that soybean seeds contained 30.61% carbohydrates, 7.33% sugar, 9.3% dietary 
fiber, 19.49 % fat and 36.49%protein, which confirmed the obtained data. Gayal et al., (2010) prepared fried 
salted soybean with best acceptance at laboratory scale by maceration at 100Ć for 10 min followed by frying at 
170 Ć for 5 min in sunflower oil. They reported that the frying process caused changes in the chemical and fatty 
acid composition of the product. 

Table (2) showed the peroxide value of the extracted oil from the roasted and fried peanut seeds and 
those of roasted soybean seeds as well as its candy bars compared with the local peanut candy bar during storage 
period of 20 week. The roasted peanut seeds, peroxide value ranged from 0.07 to 0.5 equiv. /kg fat at zero time 
.Deterioration of the products due to increasing PV was found to be 10, 6 and 12 weeks for roasted, fried peanut 
and roasted soybean seeds, respectively. Meanwhile it was 20, 20, 14, and 20 weeks for the local products, 
roasted and fried peanut candy bars soybean candy bar, respectively. It is worth mentioning that the derioration 
was calculated when PV reached 10 equiv. /kg fat. 
 
Table 2: Effect of processing treatments and storage period in the peroxide value  (meq/k oil) of  peanut and soybean candy bars. 

  

The increasing peroxide value may be due to the auto oxidation or others such as water activity (aw) (Baker, 
(2002), Many investigators reported that edible  coating (Grosso and Resurreccion, 2002)  , Honey   coating 
(Nepate et al., 2008) , prickly pear and algarrobo  pod syrup. Nepate et al.,( 2008) improved the acceptability of 
peanut and may prevent moisture loss and oxygen diffusion which decrease the peroxide deterioration . From 
the obtained results (Table 3), it could  concluded that microbial quality showed the presence of total count at 
zero, 0.1, 0.2 and 0.1 for the local peanut candy bar  , roasted and fried peanut candy bar and roasted soybean 
candy bar , respectively at zero time. Yeast and mold not detected in the studied products while it present at 
local peanut candy bar  (0.25) CFU. Coliform group not detected in all studied products at zero time and after 20 
week of storage at room temperature (25 Ć ±2) . Total count showed its maximum value (850 CFU) regarding 
fried peanut candy bar after storage time (20 week). Which was about 14.2 , 85 and121.5 times as that of local , 
fried peanuts and roasted soybean  candy bar ,respectively .Yeast and mold showed its maximum value (60 Cfu) 
due to the local peanut candy bar  followed by fried peanut , roasted peanut and roasted soybean candy bars  
,which amounted in 50, 20,and 15 CFU, respectively . The obtained data revealed that the roasted soybean 
candy bar   inhibit the growth of microbes due to some phytochemicals, its contain such as polyphenols 
followed by roasted peanut candy bar. Kayode et al. (2011) reported that studied the microbial qualities of 
render  peanut snacks in logos Metropolis of Nigeria .They mentioned that total aerobic plate count was 
observed to be high in raw peanut , yeast and mold was observed to be absent in peanut candy . While coliform 
observed to be absent in roasted, cake and candy .They mentioned that, the presence of microbial pathogens in 
some of these snacks possess a potential health concern to the consuming public. Table (4) showed that sensory 
evaluation of peanut and soybean seed candy bar after storage for 20 weeks compared with local peanut candy 
bar. The obtained data revealed that either the locale peanut candy bar was superior in all sensory attributes at 
zero time or after storage .This may be due to the addition of some antioxidants, which delay the deterioration of 
the product. The obtained data revealed in sensory attributes meanly to those of local ones but significantly 
lower. Meanwhile the fried peanut candy bar resulted in lowest sensory attributes score and these resulted were 
in parallel with those of peroxide value (Table2) and microbial quality (Table 3). To extend the shelf life of 
roasted peanut to various degree ,some techniques such as edible coating (Cadwalloders and Weenen,  2003) , 
modified atmosphere packaging (Ooraikuland Stiles 1991), and UV proof packaging (Cadwalloders and 

Storage  period  (week) 
Treatments 

20 18 16 14 12 10 8 6 4 2 
Zero 
time 

------- ------- ------- ------ ------ 9.80 7.90 5.28 2.50 0.20 0.10 Roasted peanut seeds  

------ ------ ------ ------ ------- ------ ------ 9.70 8.90 7.30 0.50 Fried  peanut seeds 
------ ------ ----- ------ 9.30 7.60 5.30 0.30 2.30 0.18 0.10 Roasted soybean seeds 
9.50 8.30 7.90 6.11 4.16 3.14 1.61 0.7 0.40 0.12 0.07 Local peanut candy bars 
10.0 9.20 7.50 6.50 5.00 4.20 3.60 2.20 1.90 1.80 0.10 Roasted peanut candy bars 

-------- -------- --------- 10.90 7.00 5.00 4.50 2.50 2.40 2.30 0.20 Fried peanut candy bars 
9.00 7.00 5.20 4.00 3.90 3.71 3.00 1.90 1.70 1.50 0.10 Roasted soybean candy bars 
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Weenen,  2003)  as well as breeding of peanut varieties containing shelf life extending traits (e.g. high oleic) 
(Monzingo et al., 2004) . On the other hand, Gayal et al., (2010) prepared fried salted soybean with best 
acceptance at laboratory scale by maceration at 100Ć for 10 min. followed by frying at 170Ć for 5 min. in sun 
flower oil . The final product had lower percentage of moisture, protein, high lipid and carbohydrates than raw 
soybean. The final product presented in high oleic /linoleic acids ratio , lower iodine value and saturated 
/unsaturated ratio than the raw soybean .Sensory attributes form descriptive analysis that were detected high 
intensity ratings in fried salted soybean were roasted , salty, crunchiness, hardness, brown color and gloss. From 
the obtained data, it could be concluded that the production of sweet soybean snacks must be taken place 
because it is healthy benefits.  

  
Table 3:  Effect of processing treatments on the microbial quality of peanut and soybean  candy bars during Storage.     
                Storage period (week) 

     Treatments 

  Zero time  20 weeks 

T.C Y&M C.G T.C Y&M C.G 

Locale peanut candy bar. 0.00 0.25 N.D 60.00 55.00 N.D 
Roasted peanut candy bar. 0.10 N.D N.D 10.00 20.00 N.D 
Fried peanut candy bar. 0.20  N.D N.D 850.00 50.00 N.D 
Roasted soybean candy bar. 0.10 N.D N.D 7.00 15.00 N.D 

 
Table 4: Effect of processing treatment on the sensory evaluation of peanut and soybean candy bars during storage. 

Total score 
General 
acceptance 

Crunching Odor Color Taste Treatments 

At    zero        time 
94.5±3.53 18.5±0.97 18.7±0.97 18.8±0.78 19.3±0.94 19.2±0.63 Local peanut candy bars 
88.0±6.09 17.5±1.17 17.5±1.64 18.2±1.31 17.6±1.57 17.2±1.68 Roasted peanut candy   bars 
77.1±4.93 15.0±0.66 14.8±1.31 17.4±1.64 15.4±1.95 14.5±2.01 Fried peanut candy bars 
87.5±3.276 17.4±0.816 17.8±0.88 18.6±0.69 16.7±1.82 17.0.±0.66 Roasted  soybean candy bars 

After    20  weeks  of  storage 
87.93±2.35 16.10±0.82 16.10±1.11 15.80±0.92 16.41±1.01 16.32±0.71 Local peanut candy bars 
77.17±5.18 15.42±0.96 15.40± 1.33 15.55±1.28 15.16±1.22 15.14±0.91 Roasted peanut candy bars 
63.36±6.1 12.6±0.53 12.28±1.17 14.1±0.98 12.48±1.7 11.90±1.7 Fried peanut candy * 
79.6± 4.13 16.1±.31 16.55±1.11 16.18±0.88 15.36±0.97 15.47±1.17 Roasted soybean candy bars 
4.17 6.84 1.12 1.07 1.47 1.26 L S D 

Dereorated after 14 weeks of storage ( pv=10.90 m.equ/k oil ). 

Conclusion:  

In general ،it could be mention to the healthy sweet snack (candy bar product) which produced from 
roasted soybean seed has the longest shelf life. Also it has the best properties such as (chemicals, sensory 
evaluation and microbial quality) compared with which produced from fried and roasted peanut. 
 
References  
 
 
AOAC, 2006 .Official Methods of Analysis of Official Agricultural Chemists. Washington D.C. USA. 
Baker, G.L. 2002. Flavor formation and sensory perception of selected peanut genotype (Arashis hypogea L) as 

affected by storage water activity, roasting and planting date. PhD. Diss. Gainesville, Fla. Univ. 
Florida. 

Cadwalloders, K.R. and H. Weenen, 2003. Freshness and shelf life of food. Washington D.C.; American 
chemical society.      

Doner, E.S., B.B. Kayang, J. Quaya,  M.L. Akyeh, 2009 Application of the WHO keys of safari food to improve 
food-handling practices of food vendors in a poor resource community in Ghana. Intl, J. Environ. Res. 
Pub. Health 6:2833–2842                                                      

FAO/WHO, 1989. Protein quality evaluation. Report of the joint FAO/WHO Expert consultations. Bethesda, 
MD (USA): Food and Agriculture Organization of the United Nations (Food and Nutrition Paper 
No:51). 

Gayal, M.F.,C. Riveros, P. Jauregui, P.R. Quiroga, N.R. Grosso and V. Nepote, 2010. Elaboration process, 
chemical and sensory analysis of fried salted soybean. Grasas Y Aceites  61 (2): 279-287. 

Grosso, N. R. and C.A. Gusman, 1995.Chemical composition of aboriginal peanut (A. hypogaea) seed from 
Peru. J. Agri. Food chem. 43:102-105. 

Grosso, N.R. and A.V.A. Resurreccion, 2002. Predicting consumer ratings of cracker-coated and roasted 
peanuts from descriptive analysis and hexanal measurements. J. Food. Sci. 67(4):1530-1537. 



1099 
Middle East J. Appl. Sci.., 4(4): 1095-1099, 2014 
 

Johnsen, P.B., G.V. Civille, J.R. Vercellotti, T.H. Sanders  and C.A. Dus, 1988. Development of a lexicon for 
the description of peanut flavor .J. sensory studies 3: 9-17 

Kayode, O.F., C.R.B. Oguntona,  G.N. Eleno, A.O. Bankole and O. L. Erukainure, 2011.Chemical properties 
and microbial quality of peanut (Arachis hypogeae)  Snacks in Loges Metropolis. Fermen .Technol. 
and Bioengin.1:77-87. 

Liu, K., 1997.Soybean chemistry, Technology and utilization, Springer  S32,8342,1289. 
Marshall, T.P., 1986. Microbiological standard for food stuffs. United Kingdom Standard for human 

consumption. The Brittle Food Manufacturing Industries Research Association .Food Legislat surveye 
P 39. 

Matoes, G.G., M.A. Latorre and R. Lazaro,  2002.  Procesamiento del haba de soja. Dep. de Producción. 
Animal, up Madrid, ASA. 

Meilgaard, M., G.V. Civille and B.T.C. Carr, 1988. Sensory evaluation technique. Boca Raton, Florida. CRC 
press .Inc. 

Monzingo, R.W., S. F. O´Keefe, T.H. Sanders and K.W.  Hendrix, 2004. Improving shelf life of roasted and 
salted in peanuts using high oleic fatty acid chemistry. Peanut Sci.  31(1):40-45 

Nepate, V., M. G. Mestrallet, R. H. Oimedo, L.C. Ryan S. Conci, and N.R. Grosso, 2008. Chemical composition 
and sensory analysis of roasted peanut coated with prickly pear and algarrobo pod syrups. Grasas Y 
Aceites 59(2):174-181. 

Ooraikul, B. and M.E. Stiles, 1991. Modified Atmosphere packaging food. Cichester, U. K. Ellis,      Horwood.     
PCRSP, 2003.Processing of peanut products .In: International Training Manual Technology Transfer of Peanut 

and storage Handling, Processing and Quality Measurement of Peanut and Peanut Products.Sep. -29-
Oct. 7, 2003.Bangkok, Thailand. 

Snedecor, G. and W. Cochram, 1980. Statistical   Methods 6th ed. Iowa State Collage USA. 
United Soybean Board, 1999: Soy and Health. Incorporating optimal levels of protein in the diet. UK 

cooperative extension service. Univ. of Kentucky. Collage of Agric. 




