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ABSTRACT

Kojic acid is an organic acid obtained from various species of Aspergillus through
fermentation. Its demand is very high in cosmetic industries as it is a good alternate of
carcinogenic Hydroquinone. Beside its cosmetic use and importance, it has grabbed a
vital position in Pharmaceuticals, Food and Agriculture industries. Current study was
designed for production and purification of Kojic acid crystals from local Aspergillus
species, Aspergillus flavus and Aspergillus oryzae. The effect of pH, temperature,
static and non-static (shaker) condition on Kojic acid yield in submerge fermentation
was examined. Significant yield of Kojic acid crystal was obtained by A. flavus as
compared to A. oryzae. Optimized conditions were pH 4.5 for (A. flavus), pH 3.5 for

(A. oryzae), temperature 30 °C, 20 days incubation period.

We have found that high yield of Kojic acid crystals are produced under static
condition (16 gram per litter in A. flavus and 11 gram per litter in A.oryzae) as
compared to non- static (shaker) conditions (6 gram per litter in A. flavus and 5 gram
per litter in A. oryzae). Quantitative estimation of Kojic acid was done by Bentley’s
colorimetric method and conformation through TLC and HPLC. We were successful
to get high yield of Kojic acid under optimized conditions.



S

AN
'._‘ 4 F

Preface
Chapter L.....ccooiieceeee s Error! Bookmark not defined.
Chapter 2......ccoeoeeeceeceee s Error! Bookmark not defined.
Chapter 3.....cocveeeeeceece e Error! Bookmark not defined.
Chapter 4.......coooeieie s Error! Bookmark not defined.
Chapter 5.....coveiiiee Error! Bookmark not defined.



Table of Contents
PIETACE ...ttt bbbt neenreas 1
TabIE OF CONENTS ...t sb et eeenes 2
LISE OF FIQUIES ..ottt ettt e et e e e s te e teenaesnaeaeeneenrens 4
LISE OF TADIES ...ttt bbb b e e nreas 6
Chapter 1 ... Error! Bookmark not defined.
INTRODUCTION ..ottt sttt bbbt nn e 7
00 R o o3 Tod o OSSOSO 7
1.2 Physical Properties:........cccccuveiveeiiiinnneresinsnnn, Error! Bookmark not defined.
1.3 Chemical Properties of Kojic acid:...................... Error! Bookmark not defined.
1.4 Secondary Metabolites:.........c.ccocevvvierieresinnnnnn, Error! Bookmark not defined.
1.5 Biochemical properties of Kojic acid: ................. Error! Bookmark not defined.
1.6 USES i Error! Bookmark not defined.
ChapLer 2 ..o Error! Bookmark not defined.
REVIEW OF LITERATURE........cccoooiiiiiiiieeees Error! Bookmark not defined.
Chapter 3 ... Error! Bookmark not defined.
MATERIALS AND METHODS. .........cccocviiiininiene Error! Bookmark not defined.
3.1 Work Place for Experiment: ..........ccccooveervniinnnnnn Error! Bookmark not defined.
3.1.1 Experimental Lay OUt: .........coeevveiverieireienn, Error! Bookmark not defined.
3.1.2  Collection of FUNQUS: ........ccevveiieeiesieireie e Error! Bookmark not defined.
3.2 Maintenance of Culture: .........ccocoveiiiieniiinnnn, Error! Bookmark not defined.
3.2.1  MIiCro-OrganiSm: .....cccccveveeeereereerieseeseeeeseens Error! Bookmark not defined.
3.2.2 Potato Dextrose Agar (PDA) Formation:......... Error! Bookmark not defined.
3.3 Optimization of Fermentation Procedures:.......... Error! Bookmark not defined.
331 MedI@l. i Error! Bookmark not defined.
3.3.2  PHi Error! Bookmark not defined.
3.3.3  Temperature: ........cccocoeerieeiie e Error! Bookmark not defined.
3.4 Wetand Dry Mycelia Weight:..........c.ccoevvenennnn Error! Bookmark not defined.
3.5 Analysis of Kojic aCid:........cccocevverveieiiesneieenn, Error! Bookmark not defined.
3.6 Comparison Of Kojic acid Concentration By Standard Curve:Error! Bookmark not defined.
3.7 Extraction and crystallization of Kojic acid: ....... Error! Bookmark not defined.
3.8 Thin Layer Chromatography (TLC): .......cccevenen. Error! Bookmark not defined.




3.9 Fourier Transform Infrared Spectroscopy (FTIR):Error! Bookmark not defined.

L
®
A=

3.10  High Performance Liquid Chromatography (HPLC):Error! Bookmark not defined.

Chapter 4 ..o Error! Bookmark not defined.
RESULTS AND DISCUSSION ......ccocoiiiiiiiiieieenn Error! Bookmark not defined.
4.1 Effect of pH on Aspergillus flavus..................... Error! Bookmark not defined.
4.2 Effect of temperature on Aspergillus flavus: ....... Error! Bookmark not defined.
4.3 Effect pH on Aspergillus oryzae: ..........ccccceeuenee. Error! Bookmark not defined.
4.4 Effect of temperature on Aspergillus oryzae: ...... Error! Bookmark not defined.
45 FTIR @NalysiS: .....cooviiieieeieieee e Error! Bookmark not defined.
4.6 HPLC: .o Error! Bookmark not defined.
CONCLUSION ..ottt Error! Bookmark not defined.
Chapter 5 ... Error! Bookmark not defined.
REFERENCES. ... Error! Bookmark not defined.



List of Figures

Figure 3.1 A: Collection of Fungus, A. flavus and A. oryzaeError! Bookmark not defined.
Figure 3.1 B: Water Bath Shaker (Non Static).............. Error! Bookmark not defined.
Figure 3.2. 1:Kojic acid Crystals..........cccocevvrvnrinnniene Error! Bookmark not defined.

Figure 3.7. 1: Reddish purple color shows due to reaction between hydroxyl and
phenolic group as Kojic acid makes a complex with FeCI3 resultantly giving this

PUIPIE COIOT ...t Error! Bookmark not defined.

Figure 3.7. 2: Standard Curve of Pure Kojic acid, At X-axis concentration was taken

and at Y-axis abSOorption...........ccoccveveveeresieseesneiennens Error! Bookmark not defined.

Figure 3.7.3- A: Extraction of Kojic acid Crystals........ Error! Bookmark not defined.

Figure 3.7.3- B: Kojic acid Crystals.........ccccccevrreerienne Error! Bookmark not defined.

Figure 3.7.4- A: TLC Plate marked with A, B and C....Error! Bookmark not defined.

Figure 3.7.4- B: Spots of poured Kojic acid on TLC plate.Error! Bookmark not defined.
Figure 3.10. 1: Kojic acid Crystals from A. flavus and A. oryzaeError! Bookmark not defined.

Figure 4.1. 1: Day 5th Data of concentration from self-prepared Kojic acid of A.

flavus static and A. flavus non-static (shaker) at different pHError! Bookmark not defined.

Figure 4.1. 2:Day 15th Data of concentration from self-prepared kojic acid of

Aspergillus Flavus static and Aspergillus Flavus non-static (shaker) at different pH.Error! Bookma

Figure 4.1. 3: Day 15th concentration of self-prepared kojic acid from Aspergillus
Flavus static and Aspergillus Flavus non-static (shaker) at different pH.Error! Bookmark not defin

Figure 4.1. 4:Day 20th concentration of self-prepared kojic acid from Aspergillus

Flavus static and Aspergillus Flavus non-static (shaker) at different pH.Error! Bookmark not defin

Figure 4.2. 1:Concentration of self-prepared kojic acid from Aspergillus Flavus

static, non-static (shaker) at different temperature. At 5, 10, 15, and 20th day.Error! Bookmark not

Figure 4.3. 1:Day 5th concentration of self-prepared kojic acid from Aspergillus

oryzae static and Aspergillus oryzae non-static (shaker) at different pH.Error! Bookmark not defin




Figure 4.3. 2:Day 10th concentration of self-prepared kojic acid from Aspergillus

oryzae static and Aspergillus oryzae non-static (shaker) at different pH.Error! Bookmark not defin

Figure 4.3. 3: Day 15th concentration of self-prepared kojic acid from Aspergillus

oryzae static and Aspergillus oryzae non-static (shaker) at different pH.Error! Bookmark not defin

Figure 4.3. 4:Day 20th concentration of self-prepared kojic acid from Aspergillus

oryzae static and Aspergillus oryzae non-static (shaker) at different pH.Error! Bookmark not defin

Figure 4.4. 1:Concentration of self-prepared kojic acid from Aspergillus Flavus

static, non-static (shaker) at different temperature. At 5, 10, 15, and 20th day.Error! Bookmark not

i

PA
X 4

Figure 4.5. 1:FTIR Spectrum of standard kojic acid crystals.Error! Bookmark not defined.

Figure 4.5. 2: FTIR spectrum of sample kojic acid....... Error! Bookmark not defined.

Figure 4.6. 1: HPLC of standard Kojic acid shows Standard Kojic acid peak with its

Fetention tIMe........cccvviriiicee e Error! Bookmark not defined.
Figure 4.6. 2:HPLC of A. flavus........ccccceevvevveic i Error! Bookmark not defined.
Figure 4.6. 3:HPLC of A. 0ryzae ......c..cccecvevvevvevvennnnnn Error! Bookmark not defined.



PA
X 4

List of Tables

Table 4.1. 1: Day 5th Data of concentration from self-prepared Kojic acid of A.

flavus static and A. flavus non-static (shaker) at different pHError! Bookmark not defined.

Table 4.1. 2: Day 10th Data of concentration from self-prepared kojic acid of

Aspergillus Flavus static and Aspergillus Flavus non-static (shaker) at different pH.Error! Bookma

Table 4.1. 3: Day 15th concentration of self-prepared kojic acid from Aspergillus
Flavus static and Aspergillus Flavus non-static (shaker) at different pH.Error! Bookmark not defin

Table 4.1. 4: Day 20th Data of concentration from self-prepared kojic acid of

Aspergillus Flavus static and Aspergillus Flavus non-static (shaker) at different pH.Error! Bookma

Table 4.2. 1:Concentration of self-prepared kojic acid from Aspergillus Flavus static

and non-static (shaker) at different temperature............ Error! Bookmark not defined.

Table 4.3. 1:Day 5th concentration of self-prepared kojic acid from Aspergillus
oryzae static and non-static (shaker) at different pH.....Error! Bookmark not defined.

Table 4.3. 2:Day 10th concentration of self-prepared kojic acid from Aspergillus

oryzae static and non-static (shaker) at different pH.....Error! Bookmark not defined.

Table 4.3. 3:Day 15th concentration of self-prepared kojic acid from Aspergillus

oryzae static and non-static (shaker) at different pH.....Error! Bookmark not defined.

Table 4.3. 4:Day 20th concentration of self-prepared kojic acid from Aspergillus
oryzae static and non-static (shaker) at different pH.....Error! Bookmark not defined.

Table 4.4. 1:Concentration of self-prepared kojic acid from Aspergillus oryzae static

and non-static (shaker) at different temperature............ Error! Bookmark not defined.



S

PA
‘ r F

INTRODUCTION

1.1Kojic acid:

Kojic acid is an organic chelation Agent used as decolorizing agent. It is well-
known for its use in Cosmetics Industry. Besides its cosmetic importance, it has
grasped a significant position in Food, Agriculture, Health care and Pharmaceuticals
etc. (Bentely, 2006). K. Saitio, a Japanese scientist discovered Kojic acid in 1907
from the mushroom present on steamed rice. Koji stands for rice in Japanese language

and likewise the name of Kojic acid was given to this acid by Yabuta in 1913
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