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ABSTRACT

The effect of dried potato peels after acid hydrolysis (potato peel
hydrolysate- PPH) supplementation on the mycelia growth and citric acid
production of Aspergillusniger CA 16 wasexamined in medium containing
sucrose and Prescott salt. In shake flask studies, addition of PPH resulted
into 6-fold increment in biomass and 5 fold increment in citric acid
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production at 13" day of fermentation. Supplementing PPH, therefore,
can not only reduce fermentation media cost by replacing Prescott salt
but also can be used along with Prescott salt for the enhanced production

of citric acid from sucrose.

INTRODUCTION

Citricacidistheprincipd organicacdfoundincitrus
fruits. Itisacommercidly va uablemicrobia metabolite
whichis produced mainly by submerged fermentation
of gtarch- or sucrose-based mediausing thefilamentous
fungus Aspergillusniger. Globa production of citric
acid has reached 1.7 million tons per year. Global
productionisexpectedtoincreaseat annud growthrate
of 5% due to expanding utilization of citric acid in
biomedicine, biopolymer production and various other
gpplications. Themarket vaueof citricacid isexpected
to exceed $2billionin 2009, Sinceit isacommodity
chemicd, itisnecessary to useinexpensiveand readily
available raw materials for industrial production
processes. Starchy materidscould besuitable subsirates
for citric acid production because they are cheap and
renewable. Very recently, citric acid fermentation by
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gammaray induced mutant strainsof 14/20 and 79/20
of A. niger using two starchy substrates|ike pumpkin
and canemol asseswereinvestigated inthislaboratory@.
Potato (Solanum tuberosum of the Solanaceae
family) istheworld’s most widely grown tuber crop
and the fourth largest food crop in terms of fresh
produce after rice, wheat, and maize (corn).
Nutritionally, potatoes are best known for their
carbohydrate content with starch being the predominant
form of carbohydrate. Potato peels are waste by-
productsof the potato-processingindustry. They area
good source of vitamin C, vitamin B6, copper,
potassium, manganese, and dietary fiber. They also
containavariety of phytonutrientswhich areanatura
source of antioxidants that help to prevent cellular
deterioration of the body. The phytonutrientsfound in
potato skinsaswell asthefleshinclude polyphenals,
carotenoids, flavonoids, and caffeic acid®
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Shuklaand Kar!* studied potato peel asasolid-
state substrate for thermostable—amylase production
by thermophilic Bacillusisolates. Mukherjeeet a.®
used potato ped and . cylindricagrassmixedinaratio
of 1:1 (w/w) for the maximum production of akaine
protease. Arotupint® reported that potato peel
supported the highest polygal acturonase production
followed by ripebananaped , then orange bagasse, ripe
plantain ped, unripeplantain ped, solublestarch, unripe
banana, and cassavapedl . Mabrouk and EI Ahwany!”
studied the production of -mannanase by Bacillus
amylolequifaciens 10A1 cultured on potato peels.
They reported that potato peels at 14 g/l as carbon
source and ammonium nitrate as a nitrogen source
produced maximum enzyme activity (61.5 U/mg
protein). Recently the antioxidant activity of potato
ped extract hasbeen studied infood systemd®9- Singh
et al.'% reported potato peel extract to have the
potential to offer protection against acuteliver injury
in rats because of itsantioxidant property. Singh and
Rgjini™*Y investigated the ability of potato pedl extract
to protect erythrocytes against oxidative damage, in
vitro. However, there is no report on the
supplementary effect of potato peel ontheproduction
of citricacid.

Potato pedl indried form can be hydrolyzed using
HCI to get more access ble sugars. Potato hydrolysate
thus obtained can enhancethe growth and citric acid
production by A. niger which when used with sucrose
assupplement. Withthishypothes s, experimentswere
carried out to produce potato peel hydrolysate and to
examinetheeffect of supplementing thishydrolysatefor
the enhanced production of citric acid from sucrose by
Asperigillusniger CA 16.

MATERIALSAND METHODS

Preparation of potato ped powder wasundertaken
asfollows

The resulting powder was subjected to acid
hydrolysisat different ratios. Care wastaken to apply
aslessvolumeof hydrochloric acid aspossiblein order
tominimizethedilution of sugar present inthe potato

Fresh potato tuber

powder in a mechanical blender
b Peeling off potato skin

Potato peels dried at 50°C overnight

Dried peels were crushed into

Figurel: Preparation of potato pee powder (PPP)

pee powder. Theamount of dried matter (potato peel
powder) thereforemust beincreased to the maximum.
However, it wasfound that if theratio of powder to
acidisbetween 1:1 to 1:10- the powder did not swell
properly. Whentheratiowasincreased to 1:15-1:20
(e.g., 1gof powderin20ml of 0.05N HCI) the powder
can be dissolved but could not befiltered. Finally, a
clear filtratewasobtained using 1:30 rationasshownin
Fgure2:

10 g of potato powder was mixed with 300 mL of 0.05 N HCI

l

The suspension was sterilized at 121°C, 15 lbs pressure for 15 minutes

Filtered with thin cloth and the clear brown hydrolysate was kept at 4°C until

further use

|

Sugar concentration in the hydrolysate was

estimated using anthrone method

.

o |

Potato peel hydrolysate

Figure2: Flow chart for theprepar ation of potato peel hydrolysate (PPH)

s LBioTechnology

An Tudian Yourual



310

Supplementary effect of potato peel hydrolysate

BTAIJ, 9(8) 2014

FULL PAPER

Aspergillusniger CA16 wasmaintained in Potato
dextrose agar (PDA) dants. Sucrose concentration of
14%, pH 5.0 and incubation temperature of 30°C were
used throughout the fermentation. The following
parameters were sel ected to find out which onewas
better for citric acid fermentation: Sugar with Prescott
sat(NH,NO,2.23¢g/L; K,HPO, 1.00g/L and MgSO,
7H,00.23g/L); sugar without Prescott sat; sugar with
PPH with prescott salt and sugar with PPH without
Prescott salt. Fermentation wascarried out in 100 ml
conicd flaskscontaining 20 ml medium. Titration was
donefrom the 7" day of incubation. Total titrableacid
values were determined by freshly prepared 0.1N
NaOH. Citric acid and residual sugar were estimated
between 3-13 daysof culture broth by theMarrier and
Boulet method and Anthrone sul phuric acid method,

respectively.
RESULTSAND DISCUSSION

Thesugar concentration in the potato ped powder
wasfound to beintherange of 11-14% (w/w). Inthe
present study, potato ped hydrolysate congtituted 50%
v/v of themedium. It wasfound that the presence of
Prescott sdtisnecessary for mycdlid development and
the biomass increased two folds in the presence of
Prescott salt. However, addition of potato peel
hydrolysate without Prescott salt resulted into 8-fold
increment in biomasscompared to theculturewith only
sucroseinthemedium. Findly, when both Prescott salt
and PPH were added to the medium, the biomass
increased to 6 folds compared to the culture with
sucrose and Prescott salt. Therefore, it can said that
supplementing PPH can be used to replace Prescott
sdt and thereby can reducethefermentation mediacost
but aso can be used along with Prescott salt to further
enhancethe growth of A. niger CA16.

However, instead of biomass, moreattention must
be paidto theformation of citric acid when attempting
toimprovecitric acid production using conventiona
substrate e.g., sucrose. Inthisstudy, it wasfound that,
the addition of Prescott sdlt isnecessary for citricacid
production and without Prescott salt citric acid
production was hampered. When Prescott salt was
replaced with PPH, the citric acid production was
doubled at 7" day and remained constant even at 13"

day of fermentation. In contrast, the addition of both
Prescott salt and PPH resulted into 2.5 fold increment
in citric acid production at 7" day. The citric acid
productionwasgradualy increased and 5foldincrement
of citric acid production was observed at 13" day of
fermentation.

CONCLUSION

Theresult dgnifiestheuseof potato ped hydrolysate
on the enhanced production of citric acid by A niger
CA16. Optimization of the concentration of
supplementation isnow ongoing to further improveand
implement the processinlargescae.
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