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ABSTRACT

Activated carbons were used to examine their performance for the separation of undesirable colored
materials from culture broth containing hyaluronic acid. Six local samples and a NORIT ROX 08 were
tested, whereas the latter was mainly studied under batch and continuous modes. The optimal
wavelength for the detection of colored materials was 330nm. The optimal choice of NORIT ROX 08
provided 30% colored residuals with 96% hyaluronic acid recovery of original broth in batch
experiments. The nonlinear adsorption behavior of protein and colored materials with activated carbon
(C) was correlated by a Langmuir equation to give 18C/24+C and 500C/892+C for protein and
colored materials, respectively. It appears that colored materials wera composed of 78% protein and 22
% glucose residuals on the basis of clearance results. A microscopic study using a scanning electron
microscope suggests that regeneration of used activated carbon with 0.1N NaOH and hot water was
not satisfactory. The present study proposes that the continuous monitoring of colored materials during -
purification can be accomplished by installation of a UV monitor commonly used for continuous
detection of protemn during the process, as resulted from the significant correlation of color(As,) =0.
353 protein(mg/ml) +0.1 (R=99.7%).
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Table 1. Physical Properties of NORIT ROX 08

Parameters Value

Total surface area 900m?/, g

Effective diameter 0.8mm

Total pore volume 1.0ml/g

Bulk density 0.390g/ml

pH range 4~7

Internal porosity 0.7

Shape factor 041
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Fig. 1. Schematic Diagram of Packed-Bed
Colum.
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Table 2. Percentage of Hyaluronic Acid Reco-
very and Residual Color.

Sample Percentage
Hyaluronic Acid Recovery |Residual Color

Lignite 100 47
Pellet Carbon

.4 X 8mesh 100 59

4 X 12mesh 100 84

.12 % 30mesh 100 82
Powder Carbon 19 13
Carbon Black 87 60
NORITROX08 96 30
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Fig. 2. Scanning of culture broth for optimal
absorbance.
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Table 3. Adsorption Parameters of Protein and
Color for 1 gram of Activated Carbon

Used.

Parameter Protein Color
Qralmg) . 18 500
Kn(mg) 24 892
Correlation
Coefficient(%) 97 9
*Clearance 1.4 18

*Clearance =K n/Q ma
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Fig. 3. Concentration ratio as a function of time.
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Fig. 5. Lineweaver—Burk plot for protein.
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Fig. 6. Lineweaver-Burk plot for colored mate-
rials.
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Fig. 7. Correlation between colored material and
protein.

ojm A AgE 99.7%olc}. wElA Fig. 79
AT AHE o, So}FEAS F-44 uljckalg)
A FAANA o] sx g dALHor ZA sy
H oAl 55 2 BHHo R moli Ayl
Ayy 279 9= UV monitor & A TAH A A
Aoz 7bsehe & 5 gt

ColumnAd

Fig. 19] @ Tank A& A2l UV monitor
S AAste] ghaiAl 1l Aze] X7 Wisl)
w2t #248 A7 Fig 83 ). o) Fig. 49}
Z+& batch AgAFe} 4 dx)shgict. @A 54¢
65ml/min ¥ 7ml/min2 z}z} WEA|7|HA A
el 4] A&t 2ol w2} Fig. 19 @, @, B,
@A) Columng 5343 wjo] Az AAgL A
3 A3 Fig. 95} 2o}, 2t ol 4] slolR-2 4t
378 9 A2 FAEL Table 40 g9k u}o}
zt}. mebA Columng o) 43le] Azte dA%do
2 AAsE 73 Ge §458 §A o) nlA
3} gict.

AHERE A4S AjaE-3)7) 9)5te) 0.IN NaOH
2 B EE AsHS o oA w A e
A3 AH= Fig. 103 2o} Fig. 11, 12, 134 =
AR, F o AN B4 3 A= S Scan-
ning Electron Microscope(ISI WB-6) & F#3)
A3}olct. Fig. 114 vjehd &Aete] gte. 7|2 50)
Fig. 129} 7o) A8 o= Abga] Fabgo] glo



148

6
&—3 Protein -
1.5 b
- 0—0 Color <
s 1.2f o =
< z
ERI ¢
S o6t 24 =
0.3
0
05 10 15 20 25 30 40 50 60
Time(min)
Fig. 8. Color and protein as a function of time.
120 T T T T
4
E
C
€
= -
5
°
Q
®
401 -
20+ \\..\..\g‘__: 4
0 1 1 1 i
o] 400 800 1200 1600 2000

Volume of Culture Broth(ml)

Fig. 9. Percentage of Color Removal for
Activated Carbon Used at Different Flow

Rates.
Fow Rate : 7Tml/min  Flow Rate : 5ml/min
O 40g AC [] 40gA.C
A 30gAC ¥ 30gA.C
A 20g AC v 20gA.C
W 105 AC ¢ 106AC

Table 4. Percentage of Hyaluronic Acid Re-
covery and Color Residual at Different
Flow Rates.

Percentage

Flow R
ow tate Hyaluronic Acid

Color R [**
(ml/min) olor Remova.

Recovery™
5 98.2 81.1
95.6 725
(Ass0)out
(Aswdn
(A330)in - (A330)oul
(As)in

*Hyaluronic Acid Recovery(®)=-7""1"X 100

**Color Removal= X100

Korean J. Biotechnol. Bioeng.

100

Water

1 0.1N NaOH

Washing volume

Fig. 10. Regeneration of Activated Carbon by 0.
IN NaOH and Water.

Fig. 12. Used Activated Carbon.
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