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for Its Medical Application
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ABSTRACT

Purification of hyaluronic acid produced by Streptococcus equi was carried out to obtain clinical grade
hyaluronic acid. The removal method of the bacteria was selected as filtration because filtration was
the most effective method in removing impurities such as protein and nucleic acid of the fermentation
broth. The removal efficiencies of protein and nucleic acid of hyaluronic acid solution were increased to
75% and 67%, respectively, by filtration with adding 0.6% of activatied carbon and 1.0% celite.
Hyaluronic acid solution was precipitated by mixing with 2 volumes of ethanol. Effects of pH and con-
ductivity on ethanol preciptation of hyaluronic acid were investigated. Protein and nucleic acid of
hyaluronic acid were remained almost constant regardless of pH and conductivity, and the recovery of
hyaluronic acid was optimum as about 85% at pH 7 and 100mS of conductivity. Protein of hyaluronic
acid was completly removed by three serial filtration and ethanol precipitation, however, nucleic acid
was not removed. Hyaluronic acid solution was passed through a column of Duolite A7 to remove its
nucleic acid, where 65% of nucleic acid was removed at pH 7 and 40mS of conductivity. The residual
nucleic acid of hyaluronic acid solution was completly removed by treatment of 0.2% hydroxyapatite
and the clinical grade hylauronic acid could be obtained.
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Arste] FAE AAL &4 == AAAA F9
Lol Imlel] 0.75unit9] hyaluronidase(Sigma)&
37CAAM 427 Bt wEAZ. o] dE Toyo
Soda TSK 5000 PW columne] #z= HPLC
(Shimadzu C-R7A-Plus, Japan)& o]&3}o] &3
3Ack(10).
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Fig. 1. Removal methods of microoganisms. Hy-
aluronic acid(W), nucleic acid(|ll), protein
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Fig. 2. Effect of activated carbon concentration
on filtration of fermentation broth. Recov-
ery of hyaluronic acid(Q), removal of pro-
tein(@) and nucleic acid(W).
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Fig. 3. Effect of celite concentration on filtration
of fermentation broth. Recovery of
hyaluronic acid(O), removal of protein
(@) and nucleic acid(H).
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Table 1. Effect of mixing methods with ethanol and hyaluronic acid on ethanol precipitation of

hyaluronic acid.

Mixing methods

Recovery of hyaluronic
acid(%)

Removal of nucleic

Removal of protein(%)
P acid(®)

Simultaneous addition of ethanol and 84.0
hyaluronic acid

Addition of hyaluronic acid to ethanol 84.6
Addition of ethanol to hyaluronic acid 758

93.0 918

89.0 794
929 89.1
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Fig. 4. Effect of conductivity on ethanol precipi-
tation of hyaluronic acid. Recovery of
hyaluronic acid(C) and removal of nucle-
ic acid(@).
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stox, A4 R FRAHE EAsisch 35
Z7% pH 72 3ttt Aez9) wislel] m}2 ok
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4). A= @ 3lo}FE&4te] &2 40mSe}
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st3 3o} FEAte] fiber HElE A=A ¥3 ¥
FAE S slol T2y HA A z27e
pH 7, AEE 100mS(1.0M NaCl H =z sid)e]
don ol g o 85% HEolArh
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gtt. 2% Duolite A7 4| (Diamond Shamrock
A e BlrA B2 ok #ate] FHE FohFEA
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xyapatite 2|5 st #AAAE Azagict.
Duolite A7 2|l A 2t} 4t AAZAE 37] 9
3o} pHel H==& WshAz|e AdE 334
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Hol A 65% 2 7P A =ik #ab g2ko] 0.15
%, Slo}F-&4te] 527} 3.0g/¢ , pH7F 72 3o}
F24 &40 A=xF HEA]71HA Duolite A7
A& 53412 A} (Fig. 5) AEZ = 40mSel|A] 3]
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7.0, AEE 0.2mS)ol Arlsted 30°CAA 2417 &

¢

I rlo



Vol.11, No.1

100 T T

80

60

40

Removal of hyaluronic acid(%)
Removal of nucleic acid(%)

20

=]
~
=]
'S
o
ot
=)
®
<
<
=]

Conductivity(mS)

Fig. 5. Effect of conductivity on Duolite A7 col-
umn. Recovery of hyaluronic acid(O) and
removal of nucleic acid(@).
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Fig. 6. Effect of hydroxyapatite concentration on
removal of nucleic acid. ND=not detect-
able.
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EtOH Washing & Drying
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Fig. 7. Purification process of biosynthesized
hyaluronic acid for its medical applica-
tion.
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Table 2. Content change of protein and nucleic acid of hyaluronic acid during purification.

Purification step Recovery of Content of protein(%) Content of
hyaluronic acid(%) nucleic acid(%)
Filtrate of fermentation broth 98.0 2.260 0410
Filtrate after the first ethanol precipitation 824 0.284 0.050
Filtrate after the second ethanot precipitation 645 0.172 0.016
Solution after passing Duolite A7 column 56.6 0.060 0.002
Filtrate after the third ethanol precipitation 50.7 0.050 ND
Filtrate after treatment of 0.2% hydroxyapatite 48.0 ND ND

ND=not detectable
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Z9o] chaitde A9 AAsG o}, Habe A3
AASA kot @A SAd] AASI] s
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