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ABSTRACT

The fungus Aspergillus niger was used to produti @cid from the (shell) of Shea nut (Vitellaparadoxa). The
shea nut shell was dried, sieved to remove theadiltthen blended. The waste was pre-treated withand steam.
The powdered was then used as substrate in sepsinatee-flasks which contained mineral salts mediM8M)

and inoculum of Aspergillus niger for citric acidqaluction. Fermentations were carried out in flagiantaining

the MSM, waste substrate at pH 5.0, 5% substrateeutration, 1.5% inoculum size and at 28& for 5 days; the
result obtained at dayl was (0.012mg/ml) and atdafythe fermentation, the yield was (0.020mg/or}tie citric

acid production by Aspergillus niger. These ferragoh parameters were combined in a single optitiozra
experiment. The result obtained from the optimiza@xperiment for citric acid was 0.028mg/ml.
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INTRODUCTION

The shea tree fruiMjtellaria paradoxa)is a member of the Sapotaceae family, and is divid® two subspecies:
nilotica andparadoxa V. paradoxasubspparadoxa The shea tree was originally brought to noticeévlungo Park,
and named after hinButyrospermum parkiiThe botanical name for Shea tree V4téllaria paradoxa; also
classified asButyrospermum parkii'and B. paradoxa' commonly known as Nkuto, karité, Shea tree hgead
commercial value however; it is not exploited ® fill potential. Fruits obtained from Shea canebgen either in
their raw state or by cooking them. It is the nwtsich hold greater commercial value than fruitseaese of the
different products prepared from them ellaria paradoxahas become an important non-timber forest product
on the international market. The products frfitellaria are exported in one of two ways. Either the nuts
themselves, after being roasted, are exportedlig buthe nuts are processed into shea butterimitie country of
origin, and then exported [2]. Shea tree extracbibobtained from seeds is used in the preparatiosolid and
creamy fat. It is mainly used for the purpose af skoisturizing. However, Shea butter can also $eduor edible
purpose. The other applications of Shea tree ebdracpreparation of cooking oil, soaps and haie products. The
wood obtained from Shea trees is durable, stroegyyrand most importantly, termite resistant. Cbalrenade
from the wood of Shea is of excellent quality. BEetrof Shea nuts is also used in reducing inflaronahat is
associated with osteoporosis. One should also fookide effects if any, that result from cosmeticade of Shea
butter. Testing should be done by applying a ldtteount on the skin [3].

The fruit consist of a sweat flesh pulp, whichreund the nut and the shell, which houses the kebnheging the
primary processing of the shea fruit, the shellissally light brown colour, and resembles the sbéla Spanish
chestnut .The shells were removed by crushing rimaar and washed. The shell from the nut and ¥peessed
kernel cake are generally left to go waste. Rratinent of Shea nut shell, many physical, chenaindl microbial
pre-treatment methods for enhancing bioconversfaretbulosic materials have been reported [4].Whesubstrate

25
Pelagia Research Library



O. S. Kobomojeet al Adv. Appl. Sci. Res., 2013, 4(2):25-28

is treated, delignification of the cellulolytic neaials occur, that is cellulose open the structamel removes
secondary interaction between glucose chains [d]this makes the intake of nutrient easy for theragrganism
by converting sugar to acids. Pre-treatment al$oshte induce swelling of the whole cellulose fir&his agent is
able to break the hydrogen-bond network and madetpaion into the crystalline areas easy.

Aspergillus nigeris a fungus and one of the most common specigkeofienusAspergillus Aspergillus nigeris
cultured for the industrial production of many dalmees Various strains ofAspergillus nigerare used in the
industrial preparation of citric acid (E330) andiginic acid (E574) and have been assessed as aluleefur daily
intake by the World Health OrganizatioAspergillus nigerfermentation is "generally recognized as safe" AGR

by the United States Food and Drug Administratéspergillus nigehas been a very important microbe used in the
field of biotechnology.

The production of citric acid byspergillus nigeris one of the most commercially utilized exampidésungal
overflow metabolism. Many microorganisms such agyfiand bacteria can produce citric acid. The verifungi,
which have been found to accumulate citric acidhi@ir culture media, include strains Aspergillus niger, A.
awamori, Penicillium restrictum, Trichoderma viridglucor piriformisandYarrowia lipolytica[5]. But Aspergillus
niger remained the organism of choice for the productbritric acid. In submerged fermentor, either ified

compressed air or oxygen along with agitation sdu$]. The objective of this study is to produd&i€acid from
Shea nut shelMitellaria paradoxa)using a fungusAspergillus nigey

MATERIALSAND METHODS

The shea nuts were collected from Ido-Ota, Idofi@wara state. The fleshy part of a ripe shea fu#is depulped,
washed, parboiled and dried. This was cracked g0 asparate the shell from the kernel. The shalt gieved in
order to remove the dirt. The substrate was latenalried at 8%C for two days, after which the substrate was
ground in a grinding machine and was kept in artigit container with some bags of silica gel inlarto avoid
moisture until when neededspergillus nigewas collected from Department of Microbiology, \isity of llorin,
llorin, while pure citric acid used as standard waschased from East Anglia chemicals, Hadleighvigls Suffolk.
The physio-chemical properties of this substrateewieken. Mary mandel’s mineral salts solution wasd along
with different Carbon and Nitrogen sources whicmtained the following: Ammonium sulphate (0.25%)- Di
hydrogen potassium sulphate (0.10%), Magnesiumhatdp(0.02%) and also inocula of the organism roaet.
Citric acid was estimated colorimetrically, usingridine-acetic anhydride method as reported by Marand
Boulet (1958).A volume of 1ml of the diluted cukkufiltrate along with 1.30ml of pyridine was addedthe test
tube and swirled briskly. Then 5.70ml of acetic yhide was added to the test tube. The test tutsephaed in a
water bath at 3 for 30minutes. The absorbance was measured pearsphotometer (420nm) and citric acid
contents of the sample were estimated. Sampleswithrdrawn from the culture at 24-hour intervals &operiod of

5 days and they were assayed for citric acid.

RESULTSAND DISCUSSION

The result for the proximate parameters of the smatashell analysed were: 9.2881% Ash, 12.048.01%

Moisture content, 27.30t01% Crude fibre, 7.30t01g Crude protein, 7.39402 % fat and 0.03*01 mg/g Sugar.
The result of proximate composition of the wasteduéshea nut shell) showed an appreciable amouptodéin

content. The high value of the ash content in saisiple shows that the waste use933d might havasamable
quantity of mineral element. The ash content isagbva rough measure of the organic mineral elemantise

sample.

Table 1 shows the effect of varying time from dagpiday 5 which deduced that at day 4 of the fetatamn, the
highest yield of citric acid production was prodd¢6.026mg/ml) and this could be possibly due #dhility of the
organism to utilize the amount of sugar presentterproduction of the acid at that period of time.

Table 2 shows the effect of varying substrate cotmaéon on citric acid production using treateelsfrom 1%-7%
by the organism increases until it reached itsnopth at 5% concentration on day 4 of the fermentatio
(0.025mg/ml) and this leads to the nutrients whiety adversely affect the cell concentration [7].

Table 3 shows the effect of varying pH which waslgd and maximum yield anhydrous citric acid whtamed
when initial pH of the fermentation medium was kept5.0, decrease in pH caused reduction in cédi
production (Table 3), This finding is in agreemuiith [8]. It might be due toxic released during rajram growth
of fermentation. It has been reported that pH Sd@lpced high yield of Citric acid out of other pllwes, this may
also be because most microbes grow best at pHrmedrality but fungi grows under acidic conditiofable 4

26
Pelagia Research Library



O. S. Kobomojeet al Adv. Appl. Sci. Res., 2013, 4(2):25-28

shows the effect of varying inocula size from 0.8%2.5%, maximal yield was obtained with 1.5% afdalum size
(0.015mg/ml). Increase in mycelia formation in thedium causes a reduction in the yield of citridathis is in
agreement with Delgado and Liao, (1997). Table &asd the Citric acid production under optimized ditions
using Aspergillus nigerwas 0.028mg/ml The results obtained from the coetbioptimization experiment were
however higher than when standard conditions wesed.uln conclusion, the shea nut shell which isallgu
considered as waste. Considering proximate anabysik ability to produce citric acid could be of epomic
important.

Table 1: Effect of varying time on Citric acid production by A. niger using treated Shea nut shell

Time (Days) | Citricacid (mg/ml)
1 0.0129.0T
2 0.0179.0°
3 0.006-6.00
4 0.026-9.00°
5 0.020-0.00

(Substrate concentration 5%, Temp: 29€, inoculum size: 1.5%, pH 5.0) Values represeirtétie table are means and standard deviation
(n=3), All groups are compared to each other abp=<0.05. Values with different superscripts aretistecally different.

TABLE 2: Effect of varying Substrate conc. on citric acid production by A. niger using treated shell

. . Substrate Concentration (%)
Fermentation Period (Days) T > 3 7 5 5 7
1 0.002€.00 | 0.0066.00 | 0.0156.01 | 0.011$.00 | 0.0126.00 | 0.0156.00 | 0.0126.00
2 0.0159.0C | 0.0170.0¢ | 0.016%.00 | 0.0189.00 | 0.0176.0¢ | 0.0109.0¢ | 0.0136.0C
3 0.0059.00 | 0.0050.00 | 0.01146.00 | 0.006.00 | 0.006%.00 | 0.0064€.00" | 0.0060.0C
4 0.0059.00 | 0.0020.00 | 0.0024.0¢ | 0.007%.00 | 0.025€.0C | 0.0040.0¢ | 0.006.00

(Temp: 294°C, inoculum size: 1.5%, pH 5.0 and Time: 4days)¥alrepresented in the table are means and stardanation (n=3), All

groups are compared to each other aiyp=<0.05. Values with different superscripts aretistically different.

TABLE 3: Effect of varying pH on citric acid production by A. niger using treated shell

. . pH
Fermentation Period (Days) 30 70 50 60 70
1 0.001-6.00 | 0.00390.0C | 0.0060.00 | 0.0046.0G | 0.0084€.00
2 0.002:9.00 | 0.0010.00 | 0.00890.00 | 0.0050.00 | 0.0104€.0¢
3 0.001-0.00 | 0.002€.0C | 0.0099.0¢ | 0.0070.00 | 0.009€.00
4 0.001-0.00 | 0.0020.00 | 0.0159©.00' | 0.0084.0C0 | 0.011€.0¢

(Time: 4days, Substrate concentration: 5%, Temp:12G and inoculum size: 1.5%) Values representedértable are means and standard

deviation (n=3), All groups are compared to eachestat p<o = 0.05.Values with different superscripts are istitally different.

TABLE 4: Effect of varying inoculum size on citric acid production by A. niger using treated shell

. . Inocula size (%
Fermentation Period (Days) 05 10 15 50 55
1 0.003-6.00 | 0.0026©.00 | 0.005€.0G | 0.0016.0G | 0.002€.0GF
2 0.0059.00 | 0.0040.00 | 0.003€.00 | 0.00496.0C | 0.004€.0C
3 0.006-9.00 | 0.0079©.00 | 0.011€.0C | 0.0026.0G | 0.003€.0GF
4 0.0079©.00 | 0.0096.00 | 0.015€.00' | 0.0106.0C | 0.0069€.0F

(Time: 4days, Substrate concentration: 5%, Temp:18@ and pH 5.0) Values represented in the table azama and standard deviation (n=3),
All groups are compared to each other atp=<0.05. Values with different superscripts aretistcally different.

Table5: Optimization Experiment for Citric acid production at optimal pH, substrate Conc. and inoculum size by Aspergillus niger

Fermentation | Concentration (mg/ml)
Period (Days) Citric acid
1 0.014+0.01
2 0.019+0.01
3 0.017+0.00
4 0.028+0.01
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