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Abstract

The purification of 5'-~riboncleotide using ion exchange resins has been studied and the optimum condi-
tions were determined. The amount used of Amberlite IR120 ion exchange resin in 2nd resin tower could be
reduced up to 20% by pretreating the hydrolyzed RNA solution in 1st resin tower. The amount used of
regenerant could be also reduced up to 20% by desalting the hydrolyzed RNA solution in the 1st tower,
because the desalted solution eluted easily by the water in the 2nd tower. The crystal obtained in this experi-
ment was the mixed-crystals of 5'~-IMP.Na, and 5'-GMP.Na,. The crystallization of the complexes formed
from 5'-IMP.Na, and 5-GMP.Na, gave the best result at pH 7.6. The yield of crystal complexes formed
from 5'-IMP.Na, and 5'-GMP.Na, was obtained higher in high MeOH concentration. However, in higher
than 60% MeOH concentration the products was amorphous. The higher content of MeOH for the crystalliza-
tion of the product gave the smaller value of 5-IMP.Na,/5'-GMP.Na,.
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Table 2. Base composition of RNA

Table. 1. Composition of RNA Nucleotide Molar ratio(mol)  Weight ratio(%)
Component Content (%) AMP 1.00 26.3
RNA 82.39% (dry base) GMP L. 10 30.3
Water 6. 05% GMP 0.75 18. 4
pH 6.8(10% solution) UMP 1.02 25.0
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Fig. 2. Hydrolysis pattern of RNA vs. reaction
time in pH 5.0 at 65C
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Fig. 3. Effect of adsorbtion of 5 — nucleotide on
mixed bed tower vs.effluent velocity
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Fig. 4. Effect of adsorption of 5 —IMP and 5 -
GMP on cation exchange resine tower vs.
effluent velocity

5" ~ ribonucleotide %4 11¢ & A4 el o @

429l Amberlite IR—4542 600mie] BHEl ik

#91¢ ©2 5 - ribonucleotide | F4EE Fig. 3 3}

Zro]l SV(Space Velocity) 1 9l 28%, SV 5 olu} 8%,

SVI0Us 2%, SVI54d 2%% vehdlol SVIS =

B Aol wigka e odstch olal ZAe 57 -

ribonucleotidew BT 4 i}t o8 ofed F

AL AEs A ook

2) 7HAEAdoko]| £ 51 k4] Blol] 213} 5'— ribonucleotide
ghf-olo] Rl AA

5" - ribouncleotide 4 11/5 Amberlite IR~ 120

Elution SV 0.5

% )e

d

Elution SV 2.0

d

Cocentration( %) Concentration( %) Concentration

14 15

2 4 6 8 10 12

Elution volume( Resine volume)

Fig. 5. Column chromatogram of 5 - ribonucleotide
on cation exchange resinatSVv 0.5, 1.0 and 2.0



Vol. 16, No. 3 (1984)

42 151e) SV 0.2, 0.5, 1.0, .52 @@ A5
—inosinic acid®} 5’ —guanylic acid®] &2 &2 Fig.4
9} o] SV 0.2% SV 0.599 100% FHslet
SV1.0d9 95%, SV1.54dl 86% % ¥atste] B
HEE SV 0.57F A=l

F2t5l 5/ ribonucleotide® itk 24 SV 0.5, 1.0,
2.002 ARtstol Fig. 5% %2 chromatogram$ ol
o] FEREEE = SV 0.57 vhgAsds AS 4t
aeju olal chake) oj @ FAFt Loty w Foll
& wfo] ohd g Ak

3) 5’ —ribonucleotide &} ¥2] A ze] AA

B—ffgikol A AtAd okol 2 42l &t (Amberlite
IR 1204 15/) 343 AHgsted e 4+ e 5
- ribonucleotide &} g HEWIGE oS RKE (Amb-
erlite IR 1204-A 600mi+IR 4552 600ml) o} A &l

@ F oA ARl LTREAR(3IAE) o Ao

sle] Fig. 67 & 220tEa3e o] ojzads
A AgRE AT & odn, AmES] $EE EUAT

a7} 9lol Fig. 73 %2 5 - ribonucleotide &
AH F4E sk
o7l d A 152" b 4
7|4 Lol m it o B (MBRlolateh) o2 wle
5 — ribonucleotide & B, MMs= TAolz, A2+

e 30
e

o
rlo
}—:1
o
4
2
P
2

2

C Ak A okel a4 24 5 ~IMPY 5'-GMP

oS B2lste] [N MW FHolch
4) A 2R ete) EWHYE, BERRI
A 142 el A} v]a] B 5 - ribonucleotide &-f

Ag A 248l el s+ Diaion SK

0.6R2 b

Concentration of 5 — ribonucleotides( %)

1 2 3 4 5 6 7 8 9 10
Elution volume( Resin volume)

Fig. 6. Column chromatogram of 5 — ribonucleotide
on cation exchane resin after flowing thro-
ugh mixed bad tower
a:5 — UMP b:5" — IMP ¢:5" - GMP d:5" -~ CMP

5’ — Ribonucletide &| 2 RERSH 371

Hydrolyzed RNA solution
Filt:ation
1st Resin Tower (desaltration process)
2nd ResiniTower (Separation process)
Concentration
Decolorization

J  p——— MeoOH
Crystalization

mother liquid

Dehydration

Dry
4

Product
Fig. 7. Process for purificatlonof 5" ribonucleotide
1B 422 ajAalsl NaOH 100mg/gRz 4 10 A3}
of ALgR § ¥sted AAsA ax g A
Fig. 8ol 49 o] 5[ uh¥ Aoz 5 -IMP%ts’
-GMPe §atgke st ggtont 66 A48 d
of ulz 4 Faekol W% FAE

§ —IMP -Na, 1} 5 —~GMP - Na,;E&

S-S oA Yshe FAL MalkEs kAl
7le Aog GFAAel o AFel MES Y 4
Jomg 4wyt et AEANE 24T F A7
| dHozt dgd Fosd

odubd ez 5 —IMP.Na, & 84 5cl4 vlad &

_|

60+

4or

20}

Rate of adsorbtion( %)

1 2 3 4 5 6
Frequency of resin re-use(cycle)

Fig. 8. Effect of adserption of recycled resine
without regeneration



372 4§ - 3
> o
=300 /O/
E 8 &
S <«
'
-
=200  IMP N e
z oo p o
° X, \o +
S GMP -
\x /»(
\-\x_—'.x—/ 1 i

[
L
-3
oo |-
-t
>

Fig. 9. Effect of pH on selubility of 5 — IMP and
" 5" — GMP crystals( Temprature; 20C)
3 Zol Ayt
) Sodium 5" — ribonucleotide %4 A & pHell ut& <f3k
73AEA ofol gt Aloll elsle] srfiste] dL 5 -
inosinic acid®} 5° —guanylic acid& NaOH& 4 % 3lst
of JEFH oz atEdSwof pHoll W 5% —inosinic
acid®l 5 - guanylic acidiZf@el # 3t Fig. 9 9 29
ov} 5 ~inosinic acid®} 5" —guanylic acidE&H S pH
7.694 73 g2 AAL A4kl
2) Sodium 5’ —ribonuleotide 74 &} 2] MeOH &Ml ut
& 4%
2k 6.6%2) 5 —IMP-Na: 3 6.3%2 5 - GMP -
Na, BA&EW 115 pH 7.6 MeOHF =5 A7
AR Hrifig-e Table 3014 & F U&=
9} 7ol MeOH¥ =7} B8 4% #h MRS B
ou} AAFol 5 - GMP-Na, o 2ko] B9k o0 MeOH
60% FEolAe ERAS HAdAt AFe) A
¥ 71913 g3t 420mMell4 ] ODi+ MeOHS =7t
HE&4E AAFo ODf+ He s vheblisich
3) Sodium 5’ — ribonucleotide 74 A 2| BE W 3ol wf

—
72}

I‘w-

7t T2 A E #}sha] %]
100}
O0—0O : 30%MeOH
X—X ! 50%MeOH
g0} 2o—~A I 60%MeOH °
= ®—e : 70%MeOH /
~
o
E sof o
=
=
& /
40 /o
/O %/x
20t ° — -
" A/A/O
A— o0
o o—"

10 20 30 40 50
Temperature( C)

Fig. 10. Effect of temperature on solubility of 5
— ribonucleotide vs. methanol concentration

Sodium 5’ — ribonucleotide Z & 2] MeOH §-8 Fol| 4
<5 Haol o2 FMEES 2AS 23 Fig. 1084
grth, AAl 2 Sodium 5 — ribonucleotide datfr & E

> 2EsE AAe B

m

o rir

Axer AAmo

Sodium 5’ - ribonucleotide 2% 9| A1

AABS S MR 5L5%2 5 — IMP - Na,9}
48.5%%] 5 —GMP - Na,2 vhebitond  shabsiabaol
23k 442 25%5 veldond of AEF 10%KiEH 2
He 8.2% vebdich

Fig. 11-& ¥ A 3ol4 dolx 5" —IMP - Na, 9 ]
AE42AEAD 5 ~GMP - Na, ol 24 F4AHE

pil

Table 3. Effect of MeOH concentration on the crystal of sodium 5  — ribonucleotide

crystal Mother liquid oD State
MeOH of
Conc. weight content net weight content liquid amount crystal mother liquid crystal
a)
30% 51.4 I 38.9 20.9 10.7 0. 098 1.217 good
b)
G29.8 15.3 G 1.2 593
40% 59.6 [ 37.4 22.3 104 0. 169 1. 248 good
G 30.9 18. 4 GO0.7 641
50% 71.2 [ 36.2 25.8 [ 0.2 0.174 0. 945 good
G311 22.1 G0.5 750
60% 87.4 1 35.6 31.1 [ 0.1 0. 180 0. 886 amorphous
G32.2 28. 1 G0.2 810

a) 5~ IMP - Na, b) 5"~ GMP- Na.
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