KOREAN J, FOOD & NUTR.
Vol, 13. No. 4, 328~333(2000)

nksk- Aspergil/us niger Bead%
sulo OZHE H

&og

MERA

5
A#HAF &

Citric Acid Production from Glucose and Pumpkin
by Using Immobilized Bead of Aspergillus niger
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Institute of Health Research, Seoul Health College, Sungnam, 461-713, Korea

Abstract

The spore of Aspergillus niger KCTC-6144 was immobilized on alginate gel beads. When pumpkin
powder was used with glucose for a medium of citric acid fermentation by Aspergillus niger beads, the
beaded Aspergillus niger grew up inside the bead and mycelia penetrated through the pore of the bead
membrane. The bead size became largely from 2.0~2.5mm to 6~8mm after growing at 30°C for 4 days.
Studies of optimum culture conditions on citric acid fermentation using Aspergillus niger beads on
pumpkin medium (pumpkin powder 1% + glucose 9%, pH 6.0) were carried ouf in submerged cultures
on 250ml Erlenmeyer flask. As a result, it was found that to reinforce 12% as carbon source was good

for citric acid production and that 1% pumpkin powder was good as nitrogen and mineral source in orbital
shaker (150rpm) at 30°C for 5 days. The optimum initial pH on citric acid production was pH 6.0 and
it was found that 100 beads of immobilized Aspergillus niger was adequate for citric acid production in
a 250ml Erlenmeyer flask containing 50ml! of pumpkin medium solution with orbital shaker at 30°C for
5 days. We also found that maximal production of citric acid was 23.5g/ £ at optimal condition (at 30C
for 5 days, pH 6.0, and 100 beads and medium containing 1% pumpkin powder plus 12% glucose).
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1. Aspergillus niger ZXI2| Z=H|
A71E RNA7] 20g€ 100m! SepAF o) gol 105C
A Axg F o7]d thA] £5E 0mE H7ske
N E & H 121Coll A 1587 A7 & 23 ok
ulg] M| RA VA %s] F Aspergillus niger
EAE HEEA 0CoANA 157 Rty EE A
AR AFTFTE AGH Fretg 23 o
F A8t 3,000rpmol A 33} YAIE 5t Asper-
gillus niger XS AU}
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Aspergillus niger KCTC 61445 A Z AL 20
Al EFol iAo 15 HH 02 Auju)
o] AMG-SIATE HER WA ZE 0% T 1%
SE7VRE AFSEtY ALt A Wiz AS HESE
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CollA 347 EFAZAIA 10,000rpmol A Ace
homogenizer (NTHONSEIKI KAISHA Ltd)E #3
g % 40 mesh(0.35mm) Y] AE 3 § 11 £ WA
2 AHgETh

3. TIEHHF

250m! Erlenmeyer flaskell 2rau}x] 50mlE €2
121°CollA 158 Ad & A3l 7] xHFset
Aspergillus niger bead 10078 & HE38}3 30°C, 150
rpmoll A e v kit

4. Alginate bead2] Z=A|

Alginate bead 9] A =8-S Fig. 1914 9} 2t} &,
Sodium alginate 1lg(w/v)& A& Z7FF 0mldl =
33w ENENTE Aspergillus niger X HEe
10mis} S8Rt o] W 2] HFFEE 107~
109 spores/ml7}t = =% 33Tt ©] alginate- £x} @ &
B & peristalic pumpE AHE-3te] FAME(15 gauge)
S 53} 250 ml Erlenmeyer flasko] E¥=Eo] U&=
2% (w/v) calcium chloride £ 150mio] Yoj=#
A A o] 2~25mm*] beadE A &35 th Bead2] 27]
£ 9% FAHEE(12 gauge) E 4571 & 54217
o224 2889t A Y beade A ABLE 9
3le] Ao A 1217 52 2%(w/v) calcium chloride
o] HAg & A7 FHFE o R oA o]
AL Asg A Po] 5Tl BBA3HAA 2 2 Fo
A3t T

5. EAMdy

Fig. 1. The growth of Aspergillus niger at the
inside of bead. @ : growth of A. niger beads for
0 days{wet weight : 1.4g/100 bead) @ : gro-
wth of A. niger beads for 2 days(wet weight :
1.4g/100 bead) @ : growth of A. niger beads
for 4 days(wet weight : 1.4g/100 bead)



330 I

FAAS] RS Marier and Boulet o2, 13
I FEZE dinitrosalicylic acidd'® 2.2 st
Zat 3! o

1. Aspergillus niger2! beadOllM AHF AHEH

Calcium alginate 2 bead Wl X Aspergillus niger
FAHE A A 8Lk bead® AFE o Fo] o) AASE
B3] st A7 L dbEoA g 722wy
2 AZF IA3 bead 10074E LEWA) FF F
Fgu)Fate) X o}, AFAZ T Fig. 194 &
F A%o] 24 A F FFo| FANS bead HFEER
B0 2 wol Woy 1o} 9lo o|u) beade] A&
MmAEE A Hon 4 Fole FAH =7t ¢
Aol A 65~8mmE ARt AlZre] Azpgtel] wet
beadlM A& FAME ARARE GO Z FAL7}
BolR 7] Al &3l 6Y o] Foll= wiFd el Bl #
AL F8 RGO g 9J717] NS WX Fe &
vl FEE 2% ©14o.2 3 beadv 1I0mmAEE
7 AT FALY A AY RAAL Wi g ol
A k8] suspension®] 3=, bead®l FAdol T
7t M2 Qg7 8ol vest

A. niger®] #A}7t bead™He] ¥7HE B8t T
7} ukx] Aol AAE AbA =Hv FEFHE TH
sEltEls ¥S 53 e W SR AEA 8
ok J#A FFold] I stE ER S IS0 g
bead®hE FI1 BT Wo FAZ} AEtEE A
o] Al 0] E #AE AR E 4TS T AR AR
Hot

mlru

)
0

1

——

2. Zeg 50| A3
A. niger® o83t TAN LEN ©2Y0E 1
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Table 1. Effect of carbon sources on the produ-
ction of citric acid

Carbon Citrate Residual

H

sources (g/ 2) sugar(%) P
Sucrose 154 44 148
Glucose 16.3 45 150
Fructose 154 46 157
Maltose 144 40 145

In a 250 mi Erlenmeyer flask, 50 ml of fermentation
medium(containing each carbon source of 9% and pumpkin
powder 1% and immobilized A. niger 100 beads) were
incubated in orbital shaker at 150 rpm and 30°C for 5 days.
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Fig. 2. Effect of glucose concentration on the
citrate production. In a 250ml Erlenmeyer flask,
50ml of fermentation medium<(containing 1%
pumpkin power, each glucose concentration of 0,
3, 6,9, 12, 15 and 18% immobilized A. niger 100
beads) were incubated in orbital shaker at 150
rpm and 30°C for 5 days.
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Table 2. Effect of pumpkin powder concentra-
tion on the citrate production

Pumpkin 05% 1% 2% 3% 4%
concentration

Citrate(g/ £ ) 106 182 106 48 24
Residual sugar(%) 4.8 45 2.8 2.2 22
pH 148 142 156 268 380

In a 250 ml Erlenmeyer flask, 50mil of fermentation medium
(containing 9% glucose and each concentration of pumpkin
powder(05, 1.0, 2.0, 3.0 and 4.0%) and immobilized A. niger
100 beads) were incubated in orbital shaker at 150 rpm and
30°C for 5 days.
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Fig. 3. Effect of initial pH on the citrate
production. In a 250m! Erlenmeyer flask, 50ml of
fermentation medium(containing 9% glucose,
1% pumpkin power and immobilized A. niger
100 beads) were incubated in orbital shaker at
150 rpm and 30°C for 5 days.
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Fig. 4. Effect of number of Ca-alginate bead on
the citrate production. In a 250ml Erlenmeyer
flask, 50ml of fermentation medium (containing
9% glucose and 1% pumpkin power, each
number of immobilized A. niger beads) were
incubated in orbital shaker at 150 rpm and 30°C
for 5 days.
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Table 3. Effect of time course on the citrate production

Cultured time (day) 1 2 3 4 5 6 7 8
Residual glucose(%) 118 11.0 108 102 88 8.6 8.4 8.6
pH 349 2.20 2.00 197 1.88 1.86 1.78 1.78
Citrate(g/ ) 05 72 14 144 235 22.6 20.6 202

In a 250 m! Erlenmeyer flask, 50 ml of fermentation medium(containing 12% glucose and 1% pumpkin powder and immobilized
A. niger 100 beads) were incubated in orbital shaker at 150 rpm and 30°C for each given days.
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