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Abstract

Qualitative and quantitative postharvest lossesSeket potato tubers occur due to pest, mechanical,
physiological and lack of appropriate storage systé the crop. The objective of this study is telséor a safe
and cheap storage method which can preserve tleestalnd retain much of the nutrients. Tubers of fweet
potato cultivars were stored in pits treated widih @and sawdust of Shea butter(Vitellaria paraddea)ne
hundred and fifty days (150) at the National RoovpgCResearch Institute (NRCRI), Kuru-Vom (latituag’
44'N and longitude 08B47’E), Plateau State, Nigeria. Trease & Evans 9)9®ethods of phytochemical
screening were adopted for the plant materialsxifate food analysis method by Association of Qéific
Analytical Chemist (AOAC, 2000) was adopted. Datdlexted were subjected to analysis of variance
(ANOVA) test using Genstat software version 14(2060d the means were separated using new Duncan
Multiple Range Test. Phytochemical screening of plent materials showed presence of Alkaloids, Resi
Cardiac glycosides, Terpenes and Steroids. Thesutiered in sawdust appeared fresh almost asre¢dia
Proximate food nutrients show decrease but noffggnt in carbohydrate and nitrogen free extrdNEE) in all
the cultivars after storagésh treatment had more decrease in moisture thadusd treatment and control.
Protein decreased in the cultivars but the decrease significant (P<0.05) in CIP4400168 and TIS88/0
cultivars Ex-lgbariam cultivar had significant (P<0.05) ingse in crude fibre. Crude ash and phosphorus
significantly (P<0.05) decreased while Lipids sfgraintly (P<0.05) increased in all the cultivarspectively.
Calcium significantly (P<.005) increased in TIS2BR#$anyal.5, TIS86/0356 and TIS87/0087 cultivardewhi
CIP4400168 and Ex-Igbariam cultivars had signiftcéif<0.05) decrease. Tubers stored in sawdust @d sh
butter gave the best preservation result. The teeaud further discussed.
Key words: Ash, sawdust, shea buttéfitellaria paradoxa) sweet potato, cultivar, storage treatment.

Introduction

Sweet potato Ipomoea batatagL.) Lam.] production is affected by a number attors such as
Nematodes and other animal pests in the field (Bteh& Aggarwal, 2006; Ramesh & Tomlins, 2010; CIP,
2010), physical and physiological damages (Wikipe@009; CIP, 2010), primary and secondary pathiogen
micro-organisms (Uzuegbu & Okoro, 1999; KucharekR&bert, 2006; Bomford, 2009) and environmental
conditions. These factors predispose the crop mtsdo various diseases and other kinds of damagédig to
gualitative and quantitative tuber postharvestdesacurred by especially the local producers efdiop. ITRA
(2006) observed that the right storage system msraimajor obstacle to the production of sweettpatemany
African countries.

A safe storage of food for home use should detegrttie best methods that can reduce the threabdf fo
poisoning and risk of contamination by pathogenicraorganisms (Wikipedia, 2011). Bekedt al(1996)
warned of the toxicity and ecological safety foe tlse of insecticides in storage of food produ&kernative
local storage methods such as the use of plantri@atéhat are environmentally friendly have beeurfd to be
effective in food storage and preservation. Enobekl& Azeez (2006) reported the use of Nedmaflirachta
indica) and TobaccoNicotiana tobacumplant parts in controlling BruchidC@allosobruchus maculatusgn
cowpea Vigna unguiculatq seeds in storage. However, UNIFEM (1988) warreat the selection of plant
materials for use in the storage/preservation shbaldone with care. Some resinous woods, for eleaRipes,
may impact unpleasant flavour and taste on the fireduct being stored.

Plant materials are known to have phytochemicaiscflemicals) that have physiological activities on
cells or tissues of living things due to their paitve and disease preventive abilities (Tiger,819%naet al,
2001; Adamuet al., 2007). The phytochemicals inhibit enzyme and otfiechemical activities of organisms
through reaction with their hydroxyl groups. Theyrmi complexes with the organism’s cells and soluble
proteins leading to adverse physiological reactionshe organism (Kubmarawet al, 2005; Adamuet al.
2007). Godwin & Mercer (1983) have reported thatlizee glycosides contain special sugars and glysoinat
have some physiological activities on organismsp@&ees and steroids produce free radicals whictt redh
parasites’ proteins and nucleic acids thereby tieguin the death of the parasites (Tiger, 1998 Btugrman,
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1998). Furthermore, Okeke & Elekwa (2006) and Adanal (2007) have reported that alkaloids have toxic
effects and are important in physiological actestiof organisms. The above reports on the theréipeau
activities of phytochemicals have revealed thepdamtance in storage process and preservation df doaps.

A storage method which ensures that stored foadsrenuch of their nutrient quality after a readaya
long storage period, has remained the focal poimesearches aimed at curbing food losses ( Dan@ajid).
Similarly, Umar (2007) and Adebayo (2010) stateak thpood storage techniques that will make crop yetd
last longer and warrant the stability of food sypger time is important in reducing losses of gleable crops.

It is in the light of the above that this study lsedor an effective local storage method that canubed in
preserving sweet potato tuber surpluses duringjite of harvest and makes it readily availablerst ttme after
period of harvest with much of the food nutriergtamed.

Materials and M ethods

The vines of five sweet potato cultivars namelySZ544Rusanyal.5, CIP4400168, Ex-lgbariam,
TIS86/0356 and TIS87/0087 were collected from RlateAgricultural Development Project (PADP)
experimental garden at Vom in Jos South Local @ovent Area of Plateau state, Nigeria . The culiwaere
certified by the National Root Crops Research fati (NRCRI) Umudike in Abia State, Nigeria. Theeaw
potato were cultivated for their tubers requiredtfe storage trial at the Irish Potato Programifrth@ National
Root Crop Research Institute (NRCRI), Kuru-Vom istaf(latitude 08 44'N and longitude U0847’E, 1,239.2
metre above sea level, mean annual rainfall rafiges 122mm to 149mm) in Jos South Local Government
Area of Plateau State, Nigeria.

A piece of land measuring 15 metres by 5 metresusasd for the pit storage trials of the tubers.e€hr
pits with two replicates were dug for storage of tabers of each cultivar, which is six (6) storguts per
cultivar. The total number of pits used for therage of the five cultivars was thirty (30). Thirt§0) tubers of
each cultivar were stored in each pit of three petscultivar with two replications, giving a totafl one hundred
and eighty (180) tubers of each cultivar. The tdtdders for the five cultivars stored in the piteres nine
hundred (900) tubers. The storage pits were treafittd wood ash and sawdust of Shea butiéite(laria
paradoxg before storing the tubers in them while the colnpit had no treatment. Phytochemical screening of
the ash and sawdust of Shea butter t8l{aria paradoxa was carried out by adopting the methods of Trease
& Evans (1999).

Proximate analysis of the tuber’s food nutrientsenmearried out in triplicates for each cultivarhatrvest
period, and later after storage of the tubers ia peated with ash and sawdust of the Shea bUWéellaria
paradoxa)for one hundred and fifty days (150DAS) respesttiv The methods of proximate analysis of foods
by Association of Official Analytical Chemist (AOAQ000) were adopted for the analysis of the sywetdto
tuber nutrients in this study. Data collected waubjected to analysis of variance (ANOVA) test gsBenstat
software version 14(2000). The new Duncan MultiRlenge Test was adopted in separating the mearme of t
nutrients from the ANOVA test.

Results and Discussions

Phytochemical screening of the ash and sawdusthef $utter Vitellaria paradoxa used in the
treatment of the pits show presence of Alkaloidsrdiac glycosides, Terpenes and Steroids, and KR€Bable
1). The proximate food nutrients show decreasenbtitsignificant in carbohydrate and nitrogen fregract
(NFE) in all the cultivars at one hundred and fiftays after storage (150DAS). There was no sigmfic
difference in the decrease between the treatmerdsatso the control (Tables 2-6). There was deeréas
moisture content in all the cultivars at 150DASIflEs 2-6) but CIP4400168, Ex-Igbariam, and TIS86608ad
significant (P<0.05) decrease (Tables 3, 4 and\Sh. treatment had more decrease in moisture cotttantin
sawdust and control in the same cultivars. Pradeitreased in all the cultivars but the decreasesigasficant
(P<0.05) in CIP4400168 and TIS87/0087 (Tables 3&ndhe decrease was less in sawdust treatmemtittha
ash. The crude fibre decreased in TIS2544Rusany&lP4400168 and TIS87/0087 but further decreased
significantly (P<0.05) in TIS86/0356. However, Egbhriam had significant (P<0.05) increase in crfiloie at
150DAS (Tables 2-6). Lipid had a significant (P<g).Oncrease but crude ash and phosphorus signifyfcan
(P<0.05) decreased in all the cultivars respectial150DAS (Tables 2-6). Calcium had significaR(.05)
increase in cultivars TIS2544Rusanyal.5, TIS86/0866 TIS87/0087 while CIP4400168 and Ex-lgbariam
significantly (P<0.05) decreased. Ash treatmentinade calcium but not significantly than sawdusatments
in the cultivars that had increase at 150DAS.

Tuber as a living organ is capable of undergoingchémical syntheses while in storage leading to
possible increase or decrease in some nutriem&s®bserved in the five cultivars of sweet poiatihis study.
Increase or decrease in the content of plant naddeaind their nutrient values is also attributeth®activities of
the microorganisms and storage environment (Mehi&tAggarwal, 2006, Ugoh & Akueshi, 2008).
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Storage conditions (temperature, moisture, lightirenment, cultivar, plant age/maturity, geograpi
climatic effects and agricultural practices/hanglliprocess) can affect plant nutrients positivelynegatively
during storage (Idabt al, 2010; Lawal, 2012). For example, freezing (terapge) can cause breakage of cell
membranes leading to discharge of cell contentding mineral elements. Freezing can also altertgayment
leading to alteration in the nutrient synthesistiiiy plant. Johnson (1988) reported that some migridecrease
or increase with increase in age of plant materidibe decrease or increase observed in the fooxirpate
nutrients of the tubers of the five cultivars of thweet potato after storage for 150days in thidysis therefore;
in line with the above reports.

Furthermore, Lawal (2012) reported decraasautrient contents of melon see@g(ullus lanatus)with
increase time of storage. Similarly, Musa and Oglpg8014) reported reduction in the nutrient, anttrient
and toxic content level ihitter leaf {/ernonia amygdalingafter two weeks of cold storage condition in free
at -£C. Onifade et al.(2003) reported significant decrease in potassum(K), magnesium(Mg) and
calcium(Ca), but an increase in zinc(Zn), iron(Fe) and sodium( Na) mineral elements in sweet potato
after storage. Surajiet al(2013) reported low level of calcium in five or@nfieshed cultivars of sweet potato.
Idahet al(2010) reported decrease in the nutrients of toraatborange after periods of storage. Howeveh Ida
et al(2010) were quick to note that storage that presvéght can keep the nutrients intact. They furtteported
that some nutrients such as protein, carbohydrateshave polar or charge side chains, these cleaimseact
with other molecules in different ways leadingriorease or decrease in some of the nutrients.

It has also been reported that envirortmiecation, climatic conditions, cultivar, etc dduaffect the
distribution of nutrients, polyphenolic and antidants in sweet potato (Choorg al, 2007; Hamouzt al,
2011). Similarly, Eleazu & Ironua (2013) opined ttleovironment and climatic conditions could afféce
distribution of the food parameters (nutrients)simeet potato. However, Bosede & Musa (2010) redoaie
increase of between 13.54% to 46.39% in the didthrg of peanut butter after storage period oé¢hmonths.

In the same vane, Fagbohun & Lawal(2011) repontetease in ash and crude protein content in suhdrie
soybean stored for twenty weeks. The reported dserer increase in some of the nutrients depermtintpe
age of the plant materials is a confirmation of tmvas observed in this study.

Conclusion

The storage of sweet potato tubers in satvafushea butter\{itellaria sparadoxa) gave the best results in
term of preserving the shelf life of the tuberseTiresence of some of the phytochemicals analyseudthe ash
and sawdust of shea buttafitellaria paradoxa is suggestive of their therapeutic activitiesdgtermining the
health status of the tubers after the storage génidhis study. The increase in lipid content lintlae cultivars
between at harvest period and after storage is fitapb information about sweet potato lipid. Culttva
TIS2544Rusanyal.5 and Ex-Igbariam had signific@at0(05) increase in Calcium and crude fibre whigh a
required in man’s diet. The control had consistaotre decrease in the nutrients than in the treasndine
decrease in the nutrients which was less in thatrirents as compared to the control after storage is
contribution to knowledge as to the desirability éostorage method that can preserve and retai wiuthe
food nutrients of the tubers after a relativelydostorage period. The use of ash and sawdust ed 8htter
(Vitellaria paradoxa)plant materials is recommended as a possible ktoahge method in preserving sweet
potato tubers.
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Table 1: Phytochemical Determination of Ash and @ast

Phytochemicals Sawdust Ash
Alkaloids + +
Flavonoids - -
Tannins - -
Saponins - -
Balsam - -
Cardiac glycosides + +
Terpenes and + +
Steriods

Resins + +
Phenols - -

Key:
+ = Present or detected
- = absent or not detdcte

Table 2. Effect of Storage Treatments onNb#&itional Contents of TIS2544 Rusanya 1.5 CultivhSweet Potato
Storage treatment  CarbohydrateMoisture Crude protein Crude Lipids  Total ash NFE Calcium  Phosphoru

(kcal.) (9) (9) fiore  (9) (9) (mg) (mg) s
(9) (mg)
Harvest 382.00%* 5.25%" 3.39" 2.05° 1.00 3.70° 89.60° 0.4% 0.96
Ash 339.87 5.16° 3.28° 1.90° 245a* 21¥ 7285 0.75% 0.10"
Sawdust 341.73 5.14° 3.76° 1.68 2.37 218 72.67 0.82 0.08
Control 332.58 5.12 3.17° 2,04 244 2.07 72.8°° 0.77 0.09
SE+ 55.41 1.76 0.89 0.47 0.62 0.97 16.21 0.21 0.06

* Means followed by the same letter(s) do néfedsignificantly at 5% level probability (Duncannew
Multiple Range Test = DMRT).
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Table 3: Effect of Storage Treatments on the Natél Contents of CIP4400168 Cultivar of
Sweet Potato.
Storage Carbohydrat®oisture Crude Crude Lipids Total NFE Calcium Phosphorus

Treatment  (kcal.) (9) Protein Fibre (g) Ash (mg) (mg) (mg)
(9) (9) (9)

Harvest 388.00° 5.7¢ 354 270" 1.7 3.33 90.65 042 0.14

Ash 37468 423 253 255 297 143 8357 0.21” 0.1¢

Sawdust 37453 537 249 260° 289 139 8412 0.19 0.1

Control 366.76 558" 228 133 283 129 79.94 0.2¢ 0.17

SE+ 51.23 132 061 039 045 0.64 17.1 0.07 0.02

* Means followed by the same letter(s) do not diffignificantly at 5% level of probability (Duncanhew
Multiple Range Test =DMRT)

Table 4: Effect of Storage Treatments on theibioihal Contents of Ex- Igbariam cultivar of Swepettato
Storage  Carbohydrate Moisture Crude Crude Lipids Total NFE Calcium Phosphorus

Treatment (kcal.) (9) Protein fibre (9) Ash (mg) (mg) (mg)
(9 (9 (9

Harvest 361.0¢ 7.78 3.29" 583 1.4 569 83.75" 0.44 0.18

Ash 364.88 513" 2598 1059 268 154 8244 027 010

Sawdust 359.72 5.59 287 1023 273 167 84317 028 0.17

Control 363.94 5.20 273 1053 263 157 83768 0.26 0.1¢

SE+ 49.21 1.60 1.04 256 0.34 0.87 17.80 0.09 0.02

* Means followed by the same letter(s) do nofedifsignificantly at 5% level of probability (Dunca new
Multiple Range Test =DMRT)

Table 5: Effect of Storage Treatments on the Natrétl Contents of TIS86/0356 cultivar of Sweet pota
Storage Carbohydrate Moisture Crude Crude Lipids Total NFE Calcium  Phosphorus

Treatment (kcal.) (9) Protein fibre (9) Ash (mg) (mg) (mg)
(9) (9) (9)

Harvest  369.00" 5.96' 315 568 110 580 84.25 0.3¢ 0.18

Ash 359.81° 5.20" 3.34* 423 293 148 79.02 0.64" 0.1

Sawdust 358.43 5.53¢ 297 414 296 147 7917 0.66 0.09

Control 358.67° 5.25¢ 331° 432 29F 146 7893 0.63 0.1¢

SE+ 52.76 0.75 074 112 0.33 057 16.87 0.25 0.05

* Means followed by the same letter(s) do ndtedisignificantly at 5% level of probability (Duaa’s new
Multiple Range Test = DMRT)

Table 6: Effect of Storage Treatments on the Natréil Contents of TIS87/0087 cultivar of Sweet pota
Storage Carbohydrate Moisture Crude Crude Lipids Lipids ash NFE Calcium Phosphorus

Treatment (kcal.) (9) Protein Fibre (9) (9) (mg) (mg) (mg)
(9) (9)

Harvest 352.50*" 6.84% 38% 565 050 6.85a 83.15 0.5P 0.19"

Ash 341.49 6.41° 297 5607 273 229 76.26% 0.64 0.1

Sawdust 342.43 6.43 328 5260 278 213 75.82 0.58 0.14

Control 342.17° 6.40°F 3.0% 540° 272 222 75.87° 0.63 0.17

SE+ 52.12 1.54 045 041 0.28 0.89 15.74 0.08 0.07

* Means followed by the same letter(s) do not difégnificantly at 5% level of probability (Duncanhew
Multiple Range Test = DMRT
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