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Citric Acid Fermentation from Che-ju Mandarin Orange Waste by
Semi—Solid Culture of Aspergillus niger

Kang Soon-seon, Ko Tae-am®

Summary

For the purpose of Citric acid production study with Mandarin orange waste, one strain which is

identified as Aspergillus niger, was isolated and selected from soils, fruits in Che ju region.

The medium used to investigate the optimum conditions for the semi-solid fermentation, consisted of

the dried orange peel and the concentrated liquor (Molasses) obtained by pressing the Mandaring orange

waste.

1. When fermented with 14ml of the molasses mixed with 6g the dried peel at 30°C for 4days(64.3%

moisture), 14% (W/V) of total sugar in the molasses was most optimal.

2. The favorable pH for the Citric acid fermentation was found to be 4.0-5.0,

indicating that no

adjustment of media pH was necessary as pH of the molasses was 4.2.

The highest Citric acid production was observed when the fermentation was conducted at 35°C for

first 48hrs (growing stage of microbes), followed by the low temperature treatment 10°C for 2hrs. and

continued at 30°C for 48hrs (Citric acid producing stage).

2%(V/V) Methanol and 1% (V/V) Ethanol of the media increased the Citric acid production up to

109.2% and 105.0%, respectively. Addition of Inorganic sources such as NH,NO; KH,PO,, MgSO, -

7H,0, gave no increase.
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Table 1. Composition of culture medium for isolation

Constituents

Amounts

. screening med, (A)

2nd, screening med,(B)

Glucose 30g 100 g
NaNOa 2-08 Z.Og
K, HPO, 1.0g 1.0g
MgSOy, 0.5g 0.5g
KCl 0.5g 0.5g
FesSO, 0.005¢ 0.005¢
B.C.G 0.001¢g -
Agarpower (Difco) 20g -
Dist, water 1 000m1 1,000 m1
Initial PH 5.0 5.0
Sterilized at 15Lb, 120°C for 20min.
—: Not addition.
Satsuma Mandarin fruit

Blanching

Peeling Peel

Juice extraction jl Juice pulp

Raw juice Pressing & re-extract Press cake

Screening & finishing Press liquor Drying
Sereened juice Evaporation Pulverization

Concentration

|

Citrus juice

|

Citrus molasses

Mandarin orange peel

Fig. 1. Flow sheet of citrus processing & preparation of Mandarin orange byproduct
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Table 2. Morphological properties of Asp. niger 8501S

Morphological properties

Asp. niger 8501s

A, Color
1) Colony (above, reverse)
2) Conidial head
3) Sterigmata
4) Conidiosphore
5) Vesicle

6 ) Conidia

B. Measurement

1) Conidiosphore
2) Vesicle (dia)
3) Conidia (dia)
C, Shape

1) Vvesicle

2) Conidia

3) Conidial head

D, Sterigmata (uniseriate or biseriate)

carbon black (above)
orange brown (reverse)
dark brown

pale brown

dark brownish

pale brown

dark brown

30u
45u
3. 5u

globose to subglobose
globose
globose

biseriate

The pH was adjusted at 5.0 before sterilization and the media were autoclaved
at 120°C for 20min. culture time was 5 days at 30°C.
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Table 4. Effect of initial moisture contents on
citric acid production from Mandarin

orange peel
Water Initial Citric acid
added (m1) 'c“g’r:f;:{:%) Yield @)
2 36.2 30.0
53.6 52.3
8 63.5 68.6
11 70.0 64.5
14 74.5 62.0
17 77.8 60.0
20 80.0 56.8

Fermentation was carried out in a petri dish of
9cm diameter containing 6g of Mandarin orange
peel at 30°C for 3 days.

Citric acid vield (%)

_ Citric_acid production

X100
Total sugar contents
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Total sugar concentration in citrous
molasses (% W/V).

Fig. 2. Effect of total sugar concentration in
citrous molasses added to a petridish
containing 6g of Mandarin orange peel
on citric acid production.

Incubation: 4days at 30°C.
Simbols of molasses added: 11m¢[(]—
0, 14me, &—n, 17mg. &—0.

110 [

100 p

90 p

i 1 L A A 4

2.5 3.0 3,5 4.0 4,5 5.0
Citrous molasses pH

1 A
3.5 6.0

Fig. 3. Effect of initial pH of citrous molasses on
citric acid production.

Incubatin: 4days at 30C.

The relative Citric acid yield was Obtained by
taking the vield at pH 4.2(not adjusted) as
100%.
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Citric acid yield was determined at 96hr. 120hr.
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Fig. 5. Timecourse of citric acid production .
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None - 100
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medium plus indicated additions.
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