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Biochemical evaluation for the selection of suitable 

processed products in sweet potato cultivars 
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Abstract 
Fifteen cultivars of sweet potato (Ipomoea batatas L.) were harvested from the field of (All India 

Coordinated Research Project on Tuber Crops) AICRPT, Horticulture Research Station, Mandouri and 

the analysis of biochemical composition was carried out to determine the best nutritive cultivars suitable 

for making the various process products. It was observed that total soluble solids (TSS) ranged from Sree 

Bhadra (6.20°Brix) to TSP 12-4(10.30°Brix), dry matter from 90/101(15.5 %) to X-9(33.1 %), moisture 

content 90/101 (84.50%) to X-9 (66.20%). Total sugars were 5.31 to 9.54 % in cultivar TSP 12-10 and 

TSP 12-4, respectively. The reducing sugar content ranged from TSP 12-10 (1.04 %)to ST-14 (1.98 %), 

followed by non-reducing sugars are from TSP 12-7 (3.65 %) to TSP 12-4 (7.95 %). The total 

carbohydrate content ranged from TSP 12-8 (18.86 %) to TSP 12-1 (28.63 %), protein content from 1.28 

% in TSP 12-5 to 3.56 % in ST-14. β-Carotene content differed quite significantly and ranged from 1.29 

mg to 13.4 mg/100g in ST-14 and TSP 12-10, respectively. The starch content of the sweet potato 

cultivars varied significantly from 90/101(9.20 %) to Kishan (22.40 %). This study help in selecting the 

best nutritive cultivars suitable for making various processed products such as chips and crisps, 

production of alcohol, flour, snacks, noodles, jam, candies, snacks or biscuits and maltose as a sweetener. 

Certain high protein cultivars like ST-14, TSP 12-10, BESP-14 etc. were also recommended for 

cultivation in malnourished areas. Further, a study on the bioactive components and processing can be 

carried out for the future commercialization. 
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Introduction 
Sweet potato (Ipomoea batatas L.) of family Convolvulaceaeis a dicotyledonous plant (Tortoe, 

2010) [26], grown as a starchy food crop throughout the tropical, sub-tropical and frost-free 

temperate climate zones in the world (ICAR, 2007). It is among the world’s most important 

versatile and underutilized food crop grown generally for its storage roots (Tortoe, 2010) [26]. 

Sweet potato has high photosynthetic efficiency (Kapinga et al., 1997) [14] and yields a high 

amount of energy per unit area per unit time and is expected to bridge the food shortages and 

malnutrition (Nedunchezhiyan et al., 2012) [17]. Apart from its root, the vine tips and leaves are 

used as vegetables and an excellent source of green fodder for cattle. The vines are also used 

for planting material and so do not compete with the root tubers for human food, in addition to 

the fact that they are easy to handle and transport to the field (Antiaobong and Bassey, 2008) 
[2]. Among the tuber crops grown in the world, the sweet potato ranks second after cassava 

(Ray and Ravi, 2005) [21]. China accounts for the highest sweet potato production in the world, 

followed by Uganda and Nigeria (FAO, 2011). The crop can be considered very important in 

promoting nutritional security particularly in agriculturally backward areas (Srinivas, 2009) [24] 

with poor soils. Sweet potato is considered as a ‘poor man’s rich food’ in many parts of India 

and is largely grown in three states: Orissa, Uttar Pradesh, and West Bengal. In Orissa, sweet 

potato is grown on an area of 50,700 hectares, with a production of 4,31,300 tonnes 

(indiastat.com 2010). Sweet potato is nutritious, with the exception of protein and niacin, it 

provides over 90% of the nutrient per calorie required for most people. It brings more income 

to farmers than any other root crop as the roots, leaves and tender vines have economic and 

nutritional values (Antiaobong and Bassey, 2009). In addition to the nutritional values of sweet 

potatoes, it has been rediscovered as a functional food containing high levels of various 

phytochemicals which might have various health beneficial effects (Benjamin, 2007) [4]. Most 

of the studies on phytochemicals in roots or leaves of sweet potato mentioned their health 

promoting and disease preventing benefits related to the high level of polyphenols particularly, 

cancer preventive effects. Because of all these beneficial properties, there is a need to study the 

biochemical traits in sweet potato cultivars grown at Mandouri field. 
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Materials and Methods 

Fifteen cultivars i.e. TSP 12-1, TSP 12-4, TSP 12-5, TSP 12-

6, TSP 12-7, TSP 12-8, TSP 12-10, KISHAN, 90/101, BESP-

14, ST-14, K/S (Kamalasundari), Shree Bhadra, X-9 and POL 

19-9-3of sweet potato harvested from the field of AICRPT, 

Horticulture Research Station, Mandouri were analysed for its 

biochemical composition at Post-Harvest technology, 

laboratory, BCKV, Mohanpur, Faculty of Horticulture, West 

Bengal, India to determine the best nutritive cultivar. 

Moisture content was determined using AOAC (2005) 

method. TSS by using Hand Refractometer. 

Spectrophotometrically (UV/VIS Spectrophotometer, Model-

Optizen POP, Korea) determination (Sadasivam and 

Manickam, 2011) [22] method for carbohydrate, starch and 

total soluble sugar using anthrone reagent at wavelength 

630nm, protein content using Folinciocalteau reagent at 

wavelength 660nm and β-carotene content at wavelength 

452nm.Reducing sugar by copper reduction method, using 

Fehling’s solution (Ranganna, 1986). Non – reducing sugar 

content was determined by deducting the reducing sugar 

content from the total sugar content. CRD (Completely 

Randomised Block Design) was done on IBM SPSS 

STATISTICS 19 software to determine the significant 

difference between the cultivars. 

 

Results and Discussions 

All cultivars showed marked variations in the biochemical 

compositions studied (Table 1).  

 

Dry Matter: Dry matter content was found higher in the 

cultivars X-9 (33.8%) which was statistically on par with TSP 

12-5 (31.7%) followed by Kishan (30.55%), TSP 12-7 

(30.55%) whereas the cultivars ST-14 (24.3%), TSP 12-8 

(24.05%), POL 19-9-3 (24.05%), TSP 12-10 (23.25%), K/S 

(20.95%) recorded lower dry matter in comparison with other 

cultivars. Minimum content of dry matter was found in 

90/101(15.5%). These results correlate with the findings of 

Scott and Matthews (1957) [23], Takahata et al. (1993) [25]; 

Vasudevan et al. (1996) [27]; Akkamahadevi et al. (1996) [1]. 

The low dry matter content may be due to presence of high 

moisture in the tuber. The average dry matter content is 

26.27%, but varies according to cultivar, climate, soil 

conditions and agronomic practices (Bradbury et al., 1985; 

Ingabire and Vasanthakaalam, 2011) [6, 13]. 

 

Moisture: It was maximum in 90/101 (84.50%) which was 

statistically at par with Sree Bhadra (81.45%), Kamalasundari 

(79.05%), TSP 12-10 (76.75%), TSP 12-8 (75.95%) and ST-

14 (75.70%). Minimum moisture content was found in TSP 

12-5 (68.30%) which was statistically at par with X-9 

(66.20%). 

 

Total Soluble Solids (TSS): Cultivars differed considerably 

in TSS content of tubers ranging from 6.2 to 10.30Brix. 

Maximum TSS value (10.30Brix) was recorded in cv. TSP 12-

4 followed by cultivars Kishan (9.70Brix), Kamalasundari 

(9.50Brix), TSP 12-1 (9.40Brix), BESP-14 (9.40Brix). The 

lowest value was noticed in cv. Sree Bhadra (6.20Brix). 

 

Total Sugar: The highest value was found in the cultivar TSP 

12-4 (9.54%) which was statistically on par with 

Kamalasundari (8.96%) followed by BESP-14 (8.71%). The 

cultivar with lowest sugar content was TSP 12-10 (5.31%). 

These results correlate with the findings of Zhang et al. 

(2002) [28] and Akkamaha devi et al. (1996) [1]. 

 

Reducing Sugar: The highest content was recorded in the 

cultivar ST-14 (1.98%) followed by TSP 12-7(1.72%) which 

was statistically on par with TSP 12-4 (1.59%), 90/101 

(1.53%) and TSP 12-5 (1.42%). The lowest content was 

recorded in the cultivar TSP 12-10 (1.04%). These results 

correlate with the findings of Akkamaha devi et al. (1996) [1]. 

 

Non-reducing sugar: TSP 12-4 (7.95%) recorded the highest 

value followed by Kamalasundari (7.72%), BESP-14 (7.65%), 

Kishan (7.17%) while TSP 12-8 (4.22%), TSP 12-5 (4.17%), 

showed significantly lower non-reducing sugars content. The 

lowest value was found in the cultivar TSP 12-7 (3.65%). 

 

Carbohydrate: There was significant variation among the 

cultivars with respect to the total carbohydrates content of 

tubers i.e. 12.11% to 28.63%. The cultivar TSP 12-1 had a 

significantly higher amount of total carbohydrates (28.63%) 

followed by Kishan (28.48%), TSP 12-7 (27.86%) whereas 

minimum in the cv. 90/101(12.11%). These results correlate 

with the findings of Omodamiro et al. (2013). 

 

Protein: Maximum protein content of (3.56 %) was found in 

cv. ST-14 which was statistically on par with cv. TSP 12-10 

(3.55 %), BESP-14(2.84 %) and Sree Bhadra (2.75%). The 

lowest content was noticed in cv. TSP 12-5(1.28%). 

Variability in protein content is due to production practices 

(Constantine et al., 1974), environmental conditions and 

genetic factors (Collins et al., 1982 and Li, L. 1974) [8].  

 

β-carotene: There was great variation among the cultivars 

with respect to β-carotene content. The orange-fleshed sweet 

potato had the highest β-carotene content among the cultivars 

of sweet potato. Highest carotene content was found in cv. 

ST-14 with 13.4 mg/100g (fresh weight basis) followed by 

Kamalasundari (6.27 mg/100g) which are orange fleshed and 

was lower in cultivars X-9 (1.66 mg/100g), TSP 12-8 (1.6 

mg/100g) and TSP 12-5 (1.49 mg/100gm). Minimum was 

found in TSP 12-10 (1.29 mg/100g). Cultivars X-9 is purple 

fleshed and cv. TSP 12-10 is white fleshed. These results 

correlate the findings of Onwueme (1978), Lila Babu et al. 

(1990) [16]. 

 

Starch: Starch was found in the range of 9.20-22.40 % 

among the 15 sweet potato cultivars which agree with the 

findings of Chatopadhyay et al. (2002), Bhattarcharya (2001). 

Starch content was found to be highest in cv. Kishan 

(22.40%) which was statistically on par with TSP 12-7 (22 

%), TSP 12-1(21.44 %) and BESP-14 (19.60%). The lowest 

starch content was found in 90/101 (9.20%). 
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Table 1: Biochemical attributes of different sweet potato cultivars 
 

Cultivars DM (%) M (%) TSS (oBrix) TS (%) RS (%) NRS (%) C (%) P (%) β-caro (µg/100g) S (%) 

TSP 12-1 30.5 69.5 9.4 8.34 1.22 7.12 28.63 1.28 3.66 21.4 

TSP 12-4 28.2 71.8 10.3 9.54 1.59 7.95 25.12 2.5 2.12 18.19 

TSP 12-5 31.7 68.3 7.9 5.59 1.42 4.17 26.72 1.28 1.49 19.57 

TSP 12-6 30.4 69.6 8 6.86 1.28 5.58 24.01 1.42 3.00 17.7 

TSP 12-7 30.55 69.45 7.9 5.37 1.72 3.65 27.86 2.05 2.01 22.0 

TSP 12-8 24.05 75.95 7.8 5.39 1.17 4.22 18.86 1.49 1.6 14.8 

TSP 12-10 23.25 76.75 7.4 5.31 1.04 4.27 15.63 3.55 1.29 12.4 

KISHAN 30.55 69.45 9.7 8.5 1.34 7.17 28.48 1.74 1.74 22.4 

90/101 15.5 84.5 8.3 7.55 1.53 6.02 12.11 1.81 5.42 9.2 

BESP-14 27.8 72.2 9.4 8.71 1.06 7.65 24.72 2.84 2.64 19.6 

ST-14 24.3 75.7 8.9 7.85 1.98 5.87 19.09 3.56 13.4 14.8 

K/S 20.95 79.05 9.5 8.96 1.24 7.72 17.11 1.79 6.27 13.2 

Shree Bhadra 18.55 81.45 6.2 5.51 1.08 4.43 15.05 2.75 2.54 11.6 

X-9 33.8 66.2 8.3 6.25 1.33 4.92 26.38 1.99 1.66 18.32 

POL 19-9-3 24.05 75.95 8 6.5 1.31 5.19 20.03 2.13 1.85 16.02 

MEAN 26.27 73.72 8.46 7.077 1.35 5.73 21.99 2.144 3.378 16.75 

S.Em (±) 0.904 2.203 0.495 0.356 0.26 0.25 0.716 0.317 0.32 1.002 

CD (0.05) 2.723 6.983 1.493 1.013 0.9 0.77 2.159 0.957 0.965 3.02 

Where, DM=dry matter, M=moisture, TSS=total soluble solids, TS=total sugar, RS=reducing sugar, NRS=non- reducing sugar, 

C=carbohydrate, P=protein, β-caro=beta-carotene and S=starch 
 

Conclusion 
It is, therefore, imperative to select varieties in terms of 

biochemical characteristics that will enable sweet potato to 

compete favourably in the market as well as processing 

industries. Cultivars like X-9, TSP 12-5, TSP 12-7, TSP 12-6, 

BESP-14, are high in the dry matter with low sugars can be 

recommended for making the processed products like sweet 

potato chips and crisps. Cultivars Kishan, TSP 12-7, TSP 12-

1, BESP-14with high starch content can be recommended for 

the production of alcohol, flour, snacks, and noodles. 

Cultivars such as Kishan, Sree Bhadra, TSP 12-4, BESP-

141are found to have a good amount of sugar content and 

therefore, could be promoted for the production of jam, 

candies, snacks or biscuits and maltose as a sweetener. 

Cultivars like ST-14, TSP 12-10, BESP-14and Sree Bhadra 

with high protein content can be recommended at the 

malnourished areas for cultivation. 
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