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ABSTRACT

1

These research vuork is to deterrmne the effect of storage period on the nutrltlonal values of
two varieties of orange and okra, using two drfferent storage structures, namely the pot —m—
pot (ECS) and the open shelf (ﬂoor) for a period of 2 weeks Temperature readmgs were
-taken wi thm “the range of 27. 8 and 30 and a relatrve humrdrty of, 70 75%, nutrients tested for

_include; morsture content, ash content, crude fibre, fat content, protem, carbohydrate and

'
i

' ‘vrtamm C content. The samples had their highest values in moxsture content and vitamin C
‘Moisture content for the orange stored in the pot (84 00)% and the floor (81 77)% The
v1tam1n C value for the okra stored in the pot is (23 00)% and for the floor (22.00)%. The
result of the experrment 1nd1cated there was a drfference in the nutrlents between the pot-m-
pot and on the floor . The pot-in-pot serves as a better means of storage.method‘ because it

still retains most of its nutritional contents during and after storage.
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'CHAPTER ONE

| '1 0 INTRODUCTION

Fruits and vegetables are part of highly perishable food commodities which is

25% of the major food commodmes in our count ry as other less developed countries.
They are very important oomponents of our diet for their excellence contributions of
 yitamins, mmerals carbohydrates dretary fibre and p rotein. Thus, their contributions

to human nutrition and health, the growmg awareness as 1mporta nt raw matenals for

cannot satisfy the increasing food demand unless attention is focused on reducing post

harvest losses: thus, the reduction of post harvest losSes will create an opportunity for

vegetables are liable to losses at every stage from production to consumption. Their

“ penshable nature had mstigated the study of the technology of handling, pr‘eservation,

basis of land area, production volume and value the leading fruits and vegetables in

t

some indigenous fruits such as leafy vegetables tomatoes peppers. Onions, okra,

v

peas etc The term storage ‘means the holdmg of produce (cereals, grains; legumes

fresh fruits, leafy vegetables root and tubers) under controlled atmosphere ie.

regular continuous demand of the commodity® and. to provide 2 degree of price

collectively known as horticultur al food products They compromise of approximately ‘

food and agro—mdustnes and their potentials as sources of foreign exehange, are well-
known. (Oyenuga and Fetuga 1988) Food production is rising slowly while hunger. ‘

and malnutrition is on the fast increase. 1tis observed that increased food production

providing a usubstantive amount of food for consumpt’ion and other uses. Fruits and.

storage, processmg drstnbutron and marketmg (Booth and Coursey, l992)’. On the

the Nigerian fresh markets mclude citrus, mango, plantain and banana fruits with -

avoiding deterioration of produce while in store The purpose of storage is to meet 3




by

.on. The extent {0 which deterioration and loss of produce 0CCur in storage 18

stabilizaty
d bleloglcal “

| and product\on factors, the storage environment an

dependent O phy’sica
are pre—harvest and post—harvest

factors. Notable amongst the produc'uon factors.
factors. The main perlshable staples are cassava, yam, potatoes, banana, plantain; the
ions, amaranths and fruits €.8. citrus, pineapple, tomato, paw-

getables are ont
‘Agriculture

: majo} ve

paw, mango. (Olorunda Taylor,l995). According 10 Food and
Organization.(l977) these yvegetables crops constitute over 39% of food crops
i'in lhe developing countries. Also in Food and Agriculture Organizaﬁon

consumed 1
in the

e very high for fruits and vegetables

rural production and town consumpt

pu__bllcat'\ons losses have been estimated to b
jon (Fbod

is known between

tropical areas. 50%

M«-Mww l’w"““"""“

and Agriculturwatl ,,,,,,

1.1 Justification ' ,
ctables being essential component of the human diet have

Fresh fruits and Ve
necessitated the increase . in commerce of these commodities. The  fruits and
ave turned into commercial fruits and vegetable business and are

vegetables h
0 mamtam and eat

important sectors' of the agricultural in‘dustryl. Man he‘s been able t
these in his diet as they provide' variety, taste, mterest and aesthetic appeal to meet
certain essential nutnt\onal requirement. Nigeria bles'sed with troplcal climate Which
favours the productlon of fruits and vegetables foocls, majority of which are staple
od and the food is any material taken

g are form of the fo
hment to the body organ

foods of the people “Fruit

nment into the body t0 provxde nouris

from the outside enviro
and to ensure proper growth and maintenance ¢ of physmloglcal mtegr\ty Food occurs
in manv forms, red meat, cereals, milk, poultry products, fruits, vegetable, fish and
sea food, sugar and‘ sﬁgar product. lt can be said {llat man mairl source of food are .

5




plant and animal origin. it is therefore essential to know the microbial floral
abitat. Also during storage, it is

p\ant‘and animal in the natura\ h

asséciated with
desirable possible

*

o K .
essential to know what happens t0 the nutritional values and its
n human dietary needs. (Marion and Jay,1999). Hence,

quen,t‘ effects ©
of great

1

subse
stored produce is

quz{ntifying such nutritional losses Of otherwise in

both handlers and the ultimate in

importance t0 consumers alike. For it is noted that
st the increase in the prbduction, but how to get ‘what 18

food supply chain is not ju

ers in the form that 1

produced to the consum on of such information

s desired. Generati

will guide the handlers and consumers as how to long such fruits and vegetables could
be stored without losing completely the essential nutrients. (Olorunda and Aworh,

1993).

12 Objectives
ange and

1 To determine the effect of storage period on the nutritional values on of

okra.
2 To provide vital information that will help handlers and consumers in increasing
niques.

proper preservation tech

1.3. Scope of Work
ct of storage

ps (orange & okra), 10 determine theAeﬁ‘e
g the ECS (pot-in po

The work 18 centered on two cro

t) method and the

period on some of the putritional values usin

open shelf ’(ground). ‘ | ‘




CHAPTER TWO -

3.0 LITERATURE REVIEW

2.1 Fresh Fruits and Vegetables.
These include the leafy green vegetables such as mango, citrus, banana, planta'm and
Modified flower parts (pineapple)- The edible parts of most fruits and vegetables are

ch are often discarde

not ihe seeds (whi d) but ﬂeshgr tissues whose natural function 18
to suppi;rt the ge:m'matiqn and growtﬁ of the seed Yvhén the fruit falls or t0 serve the
purpose of dispersal by attracting birds of other ;;ehts c;f dispersal including man.
: The edible tis;ué is meant to berform these functions when ripe and fresh and serve as
food in dry cén({ition. The storage life, therefore, may. be only days evén '.under

nditions. They quickl ation rates,

y deteriorate because of their fast respir

ambient €O
oisture content. _

\

which causes rapid heat on of their high m

puild-up and depleti

(Hobson,2001). :

2.2 Fruit
Fruit refers to the seed bearing structures of ﬂower'mg plants. This broad definition,
however, refers to’ such a heterogeneous group of plant products such as cereals,

1egumes,'b’ananas, and spices. The botanist

¢ definition encompasses the fleshy fruits

that arises from expansion of the ovary of the flower and does ﬁot include fleshy fruit
ructures other than the ovary, such as the receptacle

s from the growth of st

and peduncle (pineap
awpaw (carica papaya), mango (magnifera

‘that arise
ple).' gome of the common fruits in

(apple, strawberry), braét

(ananas comosts), P

~ Nigeria are pineapple

indica), and orange (citrus). (Moore,- 2001).




2.2.1 Orange

The exact location of orrgm of citrus fruit is not c\ear\y identiﬂed, a\though rr'\ost
researchers place it in south-east Asra at least 4000 years BC it is believed that
m Sanskrit. Citrus frurt be\ong {o the rutaceae family. |

t forms and srzes (from

e ongmates fro
fruits of drfferen

4 word’ orange

es are evergreen trees that give

* Citrus tre
ch are fu\\ of fragrance, flavor

layers. A rough, robust and br1

and juice. A section of these

" round to oblong) whr

entrfy different

ght color (from

fruits allows tO id

~ye\low to orange) skin; or rmd known as eptcarp or flavedo, which covers the fruit
and protects it from damage Its glands contain the essential oils that give the fruit its L
al citrus fragrance A white, th\ck and spongy mesocarp of albedo, which
ernal part that

typic
f the fruit. The int

pericarp Of peel 0

prcarp forms the
any drfferent cult

together with the €

"makes the pulp. Crtrus is a \arge genes with' m ivated species, the
" major ones being citru«s S1nes15 L. (sweet orange).\C. reticula blanco(mandarm) C
lemon (98] swingle (hme), C, medrca L. (citron), ‘and C. paradise Maef (grapefruit).
Some authors refer to sweet orange, lemon, 1ime, and grapefrult as natural hybrids
vild species .(Moore ,2001). Citrus fruits have several peneficial health and

rather than W
ell

putritive properties. They are rich in vitamin Cor ascorbic acid and folic acid, as W
r. They are fat free, sodium free and cholesterol free. In addition

‘as good source of ﬁbe g
"they. contain potassium, " calcium, fohate thiamin, niacin, vitamin Bo. Phosphorus
magnesium and copper. They may help 1o reduce the risk of heart diseases and some
“types of cancer They. are also helpful to reduce the risk of pregnant women to have
al, 1998) E

children with birth diseases.(, Fedenca et




2.2.2 piseases of ‘ci.t‘r;u"'é' R
223 Anthracnose lint.? Colle'etotrichum gloeosp,()rioides
Acid lime and sweet orange are susceptible to this disease. It initiates at the stem end
as a small brown area. As the area enlarges, 4 soft pliable rot develops; 1t is dark

brown in colour- (Hobson, 2001).

_Alternaria citric

n Punjab. It also q. Infection by

2.2.4 Alternarla Rot:
aﬁ”ects mandari

This 18 common drsease n sweet 1
Alternaria citric causes stylarend rotin sWeet orange. C'rrcular, brown Spots develop at
the stylar end of the fruit. These spots enlarge, coa\esce and cause rotting of the fruits.l
of the fruit whrch enlarge

evelop on the rind

on, 2001).

In the mandarin, circular brown gpots d
and cause rotting of the fruits in the mfected area. (Hobs

Aspergrllus niger

spergillus Rot:
ed easily. It gradually

k Mould Rot (or) A

This rot develops as a light colored soft spot

2.2.5 Blac

v

that can be punctur

oming wr'rnkled. As the rot

turns pale yellow and orange 1n colour with the tissue bec

develops further, the decayed area sinks and mycelium and fruiting bodies of the
ack, powderly layer of the affected surface. (Hobeon,

fungus appear. This forms a bl

2001).

22.6 Citrus mosaic
nd the parasite

ransmitted by diseesed buds, aphids a

ow or hght—green

e fruit drop prematurely

This disease is caused by 2 virus t
how 1rregu\ar yell patches alternating

_cassytha. Affected leaves S

with normal green areas wrthout reference to the vems Th

educed by rugged surface. (Hobson 2001).

and the quality isT




2.3 Vegetables. ‘ ; K ' R

Ihe term ‘vegetable’. is'::frequently used to refer to the soft edible leafy plants which
mz‘ly be. eaten raw as sablads or cooked in stew. They may or may not be sweet and
may thus need considerable seasoning and salting. In Nigeria, most of the commonly
u;ed‘vegetables are all,‘;leaves, seeds, fruits and roots which are the succulent plant
- parts eaterfl as complem'entary foods, side dishes (raw) or as soup with condiments
with their wmain staples‘ dishes. Vegetable is sub-divided into; Leaf ve‘getables;.
sﬁihach, lettuce, ‘cabvbag’e, bitter leaf, amarathus, water leaf, pumpkin. Fruit
'vegétdbieé; torﬁatées, okré, chil‘li, pepper.See(i ‘vegetables, melon, peaé, beans,
amarathus;  grain. Root vegetables; potatoes, onions, carrots and garlic. (Olo;unda

Taylor, 1995).

231 dkra

Okra is believed to oﬁgjnate from:abyss ;ma‘n centre, on area that includes present aay
Ethiopia, the mountainé;crs or i)latéau portion of Eritrea and the Eastern, higher part of
the Anglo-Egyptian Suéian. It is an annual crop best grown in warm, humid climates
and respond to plenty water bgut will endure dréught quite well. It attains height from
90m in dwarf varieties t<; 21 Olfior 240cm in other With many short branches ( Rice et al,
1993). Leaves are hear’t‘jshaped and lobed or divided. The fruit is a long pod, generally
ribbed and spindles in cultivated kind pods, the edible portiOn are harvested while still
tender and immature. They attain length of 15- 20;:m and up to 2.5cm or more
| diérﬁeters. Firs{t>p_ods are ready for harv‘est’ at a propér early stage. Okra pods can be

uéed ‘in cool;ing ina yéériiety of ways.k Most cbmrhorily, okra is used inQ soups, ste;va
‘Kgﬁrrklblres’nor ‘Creole’é,;?ishes in a combination wit\h‘ other vegetables, espeéiéﬂly

tomatoes. It thickens and flavour soups and creoles in a unique way. It can be dipped

1

-

7




out in this area, the problem still remains, considering the Nigerian peculiar situation
in the area of fruits and vegetables storage. There are -little or no inforymation.on?the
depreciating quality of the necessary nutrient contained in fresh produce during
étérage. Such information is desirable so as to accofdinély modify the storage system

with a view to getting the desired result. Since it is noted that the ultimate desire in the

food supply chain is not just the production, but how to get the food to the consumers

in the form that is desired. Hence, this present work is to quantify how storage period

* actually affect some nutritional values of orange and okra. (Olorunda, Aworh, 1993).

¥

15
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CHAPTER THREE

'3.0 MATERIALS AND METHOD N

3.1 Potin l’ot Evaporative Cooler

[

The method of pot in pot evaporatwe cooler was employed in :this experiment. The
‘evaporative cooler works on the pr1nc1ple of coolmg resultmg from evaporation of water
from the surface ol structures. The cooling achieved from this device also results in high
relative‘humidity of the air in the chamber from which the evaporation takes place relative
to ambient eir. The atmosphere in the inner‘chamber therefore becomes more conducive

for fruit and vegetable storage. (NISPRI).

it

3.2 Collection of Samples |

Matured but unripe oranges of two different species (N ever and Cipher) and okra of two

different species were harvested by pluck'mg from Abdulsalam farms orchard in Minna.

33 Physical Observations

A total of 40 oranges and 1kg of okra comprising about 40 pieces of okra were observed

and screened through sortmg for mechanical damage or injury during harvesting which

included wounds and cuts. The good ones were stored, free from bruise and microbial
contarnination.

|
3. 4 Storage of Samples

Four pot in pot evaporatlve cooler A, B, C, D were cleaned and dried to make them free
from fungi and bacteria. It consvsts of small pot placed in a bigger pot, and the space in

between was filled with river ,l)ed sand which was frequently watered to keep the sano
¥

moist at all tlmes Frmts were placed in the inner pot which was covered with a foam

P
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board. This is to reduce the level of oxygen present in the pot so as to lower the respirati(‘)n
activities of the fruits. The temperature and relative humidi'ty reading during the period of
| storage indicates temperaturelranging between 27.8 and 30.6°¢ with relative humidity of
70 75% and at every four days interval and the test were replicated 4 trmes The storage
was done for two (2) weeks and some of the fruits were also stored on the ﬂoor which was
used as eontrol. The tests carried out were to determme some nutritional parameters of

orange and okra. The parameters include; ash content, moisture content, crude protein,

soluble carbohydrate, crude fat and crude fibre.

3.5 Determination of Ash Content
The apparatus used include: crucible, weighing balance, desiccators and muffle furnace.
2g of sample was weighed into an empty dry and clean crucible with the sample taken toa

‘muffle furnace ata temperature of 350-600°c for two (2) to three (3) hours At about this

time it had turmed to white ash The crucrble was placed in desiccators and allowed to cool

and reweighed.

% Ash content := Ash content X 100

o w—x | o
Ash content 1= 3.5 '
, y—x
| Where,

weight of empty crucible :=
weight of crucible + sample :=

. (Association of Official and Analytical Chemist, 2000) -

- 17




3.6 Deterrnination of Moisture Content
The following anparatus were u'sed»; weighing.balanee, petridish, oven and desiccators. 2g
of the sample was weighed into a clean petridish, The sarnple and petridish was weighed
together then transferred into the oven at a temperature of 105° to dry at a constant
weight’ for 4 hours. At the end of the 4 hours, crucible plus sample was removed from the

oven and transferred to a desrccator to cool for ten minutes. The sample was later

reweighed

W?
04 smolsture content 1= —————V” X LOO

i
- Where;

weight of miosture lost := Wi-W2:=W
weight of sample + petridish before drying := W,
weight of sample + petridish after drying := w,

(Association of Official and Analytical Chemist, 2000)

3.7 Crude Protein Determination (Kjeidahl Nitrogen Method)
The followmg apparatus were used; comcal ﬂask plpette burette, kjeidlanl d’istill‘atidn
apparatus and dlgestlon block. 1 gram of the ground sample was welghed into a digestion
tube, and 10m! of sulphuric acid was ‘added with digestion tablet as catalyst. The tube was
heated at the ternperature of 36Q—3 70°¢ at an incline angle until frothing subsided and'then
bolled until the solution was clear. The digested sample was dissolve with distilled water

~in'a 100ml volumetric flask making up to the mark. 5m1 of the drssolved dlgested sample

o 18 | L




waé transferred to ciistillation ap,.parétus, and 10ml of boric acid was added to two drops of
‘mixed indicator and which turn brown. Thisr was hea'tedl“‘anc‘i the distilled ammonia was
collected 10ml boric acid / 'mdicatqr solution. The distillate was collected on completioh
of distillation and the reéeiver removed. The colour chgg;ges from colourless solution t0
blue greerf Titration of distillate, thig is done by titrating the distillate with standard acid

solution (O; IN HCL).

. 0.014 <titre value xconcentration of acids x 102 '
% nitrogen = : x 100 3.7

weight of sample (100 moisture content)

% protein := % nitrogen X 6.25

where 6.25 := conversion factor.

* (Association of Official and Analyﬁcal Chemist; 2000) |

38 Detern‘linaktion of Soluble Carbohydrate

|

The following apparatus were used; 10ml cylinder, filter paper, balance, standard flasks
and spectrophotometer. 0.2g dried sample was weighed into 250ml conical flask. 20ml
dist'glled was added and reflux for 30 minutes. The mixture was then filtered to obtain the
filtrate. 5ml of the filtrate was pipette into a S0m} standard and make up to the mark with
distilled water. 2ml of this solution was pipette into the test tubes and 10ml of arthrone-

sulphuric acid was added.

percentage. carbohydrate := 100 - (percentage of ash + percentage of moisture +

percentage_ofﬂfat + percentage of protein 38

{Association of Official and Analytical Chemiét, 2000)

19




Al

3.9 /Determinatlon of Crude Fat (Soxhlet Method)
The following apparatus were-used thimbles, cotton wool, soxhlet apparatns, extraction

| ﬂask,‘(250—300ml) metallic cups, filter paper (optional) and petroleum ether oOf hexane
, e ‘ )}

reagents. Ektraction flask was washed and dried in the oven and allowed to cool in the
dessicator‘ and washed. The soxhlet extractor with reflux condenser was fitted up and
water started ﬂowmg through the condenser 2g of dried sample was weighed on a filter
paper folded and structured into a fat free extraction thrmble and plunged lightly wrth
cotton wool The thimble is placed in the extraction barrel and hexane was added untrl,lt
siphons over once in the flask directly below it. After tlghtened all point ﬂask and reflux
sample Was ‘heated for about six (6) hours. The barrel was replaced and the solvent
distilled off, until the extraction flask was almost dry. The flask containing the fat was

detached and dried in the oven at a low temperature t0 evaporate the solvent completely

. % fat,== [(weight of flask +fat)- (weight of empty flask)) % 100

3.
sample weight 9

(Association of Official and Analytical Chemist, 2000)

3.10 Determination of Crude Fibre

The following apparatus were  used; conical flask, beaker, filter paper and heating mantle
About 2.0grams of the sample was weighed and defatted using a soxhlet extractor. The .
defatted residue was transferred to 250ml beaker, and then 25ml of 10% sulphuric acid
was added The mixture was boiled for 30minutes, at the end of the boiling period; the .
solution acid was removed by the means of suction through filter paper. The filtrate was
collected in the suction flask to control the efficiency of the filtration. The residue »tlas
washed three times by boiling water, the boiling water was added with 25ml of 10%
sodium hydroxide The beaker was then heated and boiling continued for thirty minutes,
the residue was washed with ethanol to remove fat. The residue was later placed on the

water bath to remove water content. This was werghed in a crucible and was put into a -

e

v

y ER 20




muffle furnace at 600°C for two hours to ash. After cooling the crucible containing the ash ‘

was placed ina desiccator and the sample was later reweighed.

100(W1— W2)

% crude fibre := W 3.10
- Where W= weight of residue and crucible before ashing

‘'W,= weight of crucible with ash after ashing

W= weight of sample before extraction.
(Association of pfﬁcial Analytical chemist 2000)

3. 11 Determination of Vitamin C (Titrimetric Method)

Thé following were the apparatus used:; conical flask, burette, weighing balance. 5g of the
ground samples were weighed nto a 250ml conical flask. 100ml of distilled water was
added to dissolve. The mixture obtained was allowed to stand for(three (3) hours and
subsequently filtered for three (3) hours, Sml of the filtrate was measured into 250mi
‘conical flask, 50ml“distil~led watér was added and the mixture swirled round gently to
ensure s'r‘nooth. and uniform dissolution. Two drops of stafch indicator was added and

titrated with standard 0.1N12 solution and a deep blue colour appeared which persist for at
least a minute. '

vitamin ¢ per ml := 8.82mg Jml

vitamin ¢ in mg per 100g := Titre value x 8.82

21




CHAPTER FOUR

4.0. RESULTS AND DISCUSSIONS

4.1 Results

The results below shows the’ nutrmonal analysis of the samples (orange and okra) of two
dif’ferent varieties immediately they were brought from the farm and during storage (interval
of four days), using the pot-in-pot and the floor. In table 1, it was observed that both the
orange and okra has their highest values of moisture content and’ vitamin C, the value of
moisture content for orange C and N-are (88.0’0)and (85.00)% and the okra A and B are
(86.00)’ and (82.00)% with a relative percentage, difference of (3.41)% and (4.65)%
respectlvely The vitamin C for orange C and N are (45.00) and (44.00)Mg and the okra A and
B are (24. 00) and (23. SO)Mg with a relative perceniage difference of (2.22)Mg and (2.08)Mé ‘
Their lowest value is in the protein and crude fibre content. Orange C and orange N are (0.80)
and (0.72)% and okra A and okra B are (0.56) and (0. 82)% for the protein and a value of
(1.00) and (1 50)% for the crude fibre. Never orange (6 00)% and okra A (4.00)% was high in
Ash content compare'd to Cipher orange (2.00)% and okra B (2 00)% which maintained- the
same Ash content. The fat ‘content in the never orange (5.93)% was higher than that of the
cipher orange (5. 00)% and a slight dlfference between the okra A and okra B. The
carbohy-drate content in the cipher orange (8. 20)% was hlgher than the never orange (5,38)%

and also the okra B was higher than the okra A.
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al composition before storage.

-

Table 4.1: Result on the nutrition

|

- 04 Protein % carbohydrate vitamin C(Mg)

amplés % Moisture, % Ash % Fat y ) Fibre

OrangeC} 88.00 . 2.00 5.00 100 080 820 45.00

| Orange N 85.60 6,00 5o 150 072 538 44.00
Okra A 8600 400 525 220 056 599 24.00
OkmB 8200 200 523 250 082 165 23.50

The mean results obtained during the storageg period of each nutritional composition of the

samples are discussed below as shown in the tables.

4.2 Moisture Content
re higher than the ones stored on

Y%, orange N pot(82.00)% and the

3-4)% and the same was observed

The moisture content of the oranges stored in the pot we

the floor, orange C pot (84.00)% and orange C floor (81.77

orange N floor (80.00)% with a slight difference of about (
d in the pot (82.00)% and on the floor (80.00)%.

for the okra store
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Table 4.2: Approximate mean value of moisture content

‘ Samples | : ' ‘ Moisture content %o
Orange C pot ‘ ' 84.00 ‘
i Orange C floor ‘ 81.77
Orange N pot y ‘ . 82.00 '
Orange N floor -. 80].00
Okra A pot 4 | 82.00 L
Okra A floor - | 80.00 |
Okra B pot - 80.00
Okra B floor ' 78.00- ‘
4.3 Ash Content

There was no difference in the ash content of all the samples stored both on the floor and in

the pot. Orange C pot (1.50)% and 't'o.’range C floor (1 50Y%, orange N pot (5.42)% and orange

N floor (5.42)% but the result shows that never variety and okra A (3.17)% has the highest

ash content.
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\ | Samples | ' , Ash coﬁtent %

Orange C pot | . o - 1.50
. Orar;ge C ﬂoor,‘ | 1.50 | :
‘ Orange N poi - 5.42 |
Orange N floor L sS4z |
n Okra A pot | ‘ ) 3.17 L .
Okra A floor | 3 | S
Okra B'pot 1.50 |
Okra B floor | ' 1.5 |

4.4 Fat Content ,

The fat content in the cipher orange stored in the pot (4.36)% was higher than those stored on

the floor (4.15)% and the same shows for the never variety pot (5.11)% and never variety

floor(4.93)% also for the okra Aand okraB. -
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Table 4.4: Approximate mean value of fat content

Sample

Fat content %

Orange C pdt
. Orange C floor
Orange N pot .
Orange N floor
,  Okra A pot
‘Ok'ré A floor
Okra B pot

Okra B floor \

436
415
5.11
4.93
5.08
4.60
4.43

4.00

4.5 Crude Fibre Content

that of pot-in-pot showed(1.3 1)%, the same was also ob
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served for the never orange and okra

A floor(2.5)% while okra A pot(2.30)%, okra B floor was also higher than okra B pot.

The crude fibre content was higher for the cipher orange stored on the floor (1.27) % while




o

Table 4.5: Apprdximate mean value of crude fibre content ' S

Sample ‘ Fibre content %o
- ' T
| Orange C pot 113 .
. Orarige C floor | : P 1.27
. | Orange N pot . : } 1.57 _ ’.

Orange N floor ‘ | 1.70
Okra A pot ' ' , 2.30 :
Okra A floor | h : . 2.50
OkraB pot - - 267
Okra B floor _ 2.94 |

4.6 Protein Content

The protein content in cipher orange stored in the pot-in-pot was (0.71)% was higher than the

[
'

[l

cipher orange stored on the floor(0.53)%, while the never orange stored on the floor was .
higher than the one stored in the pot, showing a reduction in the protein content of the never
orange stored in the pot. The okra A floor was higher than the okra A pot and the same was

: observed for okra B stored on the floor (0.69)% and okra B pot(0.62)%.
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Table 4.6: Approximate Mean Value Of protein content.

Sample L T protein content %

Orange C pot n 0.71 | . ‘ g
\ - Orange C floor g 0.53

Orange N pot \ 0.51

Orange N floor - o S 0.54

Okra A pot | ’ 0.20

Okra A floor : 0.27 o

Okra B pot . 0.62

" Okra B floor 0.69 L

4.7 Carb(')h'ydrate' Content . '

The carbohydrate content for the cipher and never orange stored in the pot were higher than

those stored on the floor but in the case of the okra \}ariety, okra A floor(5.56)% was higher

than okra A pot(4.27)% and okra IBﬂoor(G.SO)% was higher than okra B pot(5.45)%.




) . . . i R

Table 4.7: Approximate Mean Value of Carbohydrate Content.

Sample o -+ carbohydrate content % B
Orange C pof | | 5.44
Orange C floor : 5.41 -

" Orange Npot | 2.60
Orangé N floor ’ 2.56 -
Okra A pot 427
Ok_ré A floor | | 5.56 |
Okra B pot o 5.45 |

. Okra B floor : - . 6.50.,
4.8 Vitamin C Content

The vitamin C content in both varieties of orange was high, orange C pot(43.00)Mg while
orange N pot(42.60)Mg but with a slight difference of (1 -1 .5) Mg and the vitamin C in both

varieties of okra was lower; okra A floor(22.00)Mg and okra B floor(21.40)Mg compared to

E

that of the oranges.




Table 4.8: Appro;(imaie Mean Value of Vitamin C Content

Sample Vitamih C content (Mg) - |
Orange C pot " ! 43.00
' Orange C ﬂo,or‘ 4227
- Orange N pot 42.60
| Orange N floor 4191 ‘
‘ Okra A pot . 23.00
\ Okra A floor 22.00 «

Okra B pot \ " ) 21.83 |

~ Okra B floor | 21.40

}

In general, the nutritional composition of the samples (bothvorange & okra) stored in the pot-

in-pot and on the floor shows a decrease in some of their nutrients except for the ash content.
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‘ CHAPTER FIVE
5.0 CONCLUSIONS AND RECOMMENDATIONS
5.1 Conclusion '. ! ) |
nt, it can be concluded that; T

From the result of the experime

1, The pot in pot storage is a better means of storage than the open shelf (floor).

ables should not be stored for too long. ‘

2, Fruits and veget

Recommendation
be encouraged both in rural and urban areas due 10

1. The method of pot in poti should

shortage of electricity supply. | -
mended for food and fruit 1

pening and preservation.

2. The pot in pot should be recom
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