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Abstract — Biomass-derived tar and waxy compounds have a highly negative effect on the separation and purification
of paclitaxel and should be removed prior to final purification. Adsorbent treatment is a simple, efficient method for
removal of tar and waxy compounds from plant cell cultures. In this study, we optimized the important process param-
eters (adsorption temperature, time, solvent type and adsorbent amount) of adsorbent treatment with Sylopute to remove
the tar and waxy compounds in a pre-purification step. The optimal adsorption temperature, adsorption time, solvent
type, and crude extract/Sylopute ratio were 30 °C, 15 min, methylene chloride, and 1:1(w/w), respectively. This result
could be confirmed by HPLC analysis of the absorbent after treatment and TGA of the organic substances that were
bound to the adsorbent. In adsorbent treatment step, the purity seemed to show a small improvement but this treatment
had a significant effect on convenience and feasibility of following steps by the removal of tar and waxy compounds.
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Fig. 1. The chemical structure of paclitaxel.
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Fig. 2. Effect of adsorption temperature on the purity and yield of
paclitaxel after hexane precipitation.

2] 2527} 40 °C ool HW FEE gAY % 9 Fgo] AT
Wt o2} gk ekl o] 23l (decomposition) T 24| 212 ol o]
Bgo] WETH20]. A HA Q] F2A AE] 2%5E 30 °CE A%
Elpri=g

3-2. E&H| X2l AlZke] sk

F2A 2] A7l gt S 2ARY] S5l ARARER:
4.87%)% o]&3to] FaA Al 25 30°C, F2A A $lle
HEd SRl =, AZAFARFE B8-S L1(ww)Z 1783k
24 A AIZES 5,10, 15, 20502 WA A AL a5 5
T 3491 Fi AL Fste] SR A 29E AR
Fig. 3014 Xz nkel o] F2kA 22 A7 5, 10, 15, 20:201141<]
gl =82 747} 623, 66.1, 69.2, 68.3%%Z Al7to] Z7lels:
= g80] S F2A A2 ARF 15 FHE A9 st g
oh 3 S F2HA A AIRE S, 10, 15, 20804 ZHE 15.6,
17.2, 17.5, 164%= &2 ] AlZtel] e +5 Wsh= e
wlakdct. weEbA F2A A2 AR 81 o S04 158 A

W FEEE @ Ik 710 SREAL[13,15-17)eM = AR
FEE o] &8 F2A A7 37golx T2 A Ak 302 &<t
T, B AT AAEFE 2R A AR 9EAE 5
100
I Purity
90 | = Yield
80 |
~ T0F == -
o~
g S
k] 60 | B3
2
S sl
o3
£ 40f
=1
& 30t
20 |
0 . . . .

5 10 15 20
Time (min)
Fig. 3. Effect of adsorption time on the purity and yield of pacli-
taxel after hexane precipitation.

Korean Chem. Eng. Res., Vol. 52, No. 4, August, 2014



500 o7 - A
100 028
. Purity L
90 f == Yield oz0 @
> 015 |
80 - € oot
70} 00s |
q
s 0.00
% 60 - % 0 2 ¢ 6 & 10 12 14 16 18 20 22 2¢ 26 28 30 32 34 36 33 40
i 50 |- 028
_%. 0| 020 f ®)
= > 015
o
30 - € ot}
20 F 0o0s |
000 K
10 ’—E‘ 0 2 4 6 8 10 12 14 16 138 20 22 24 26 28 30 32 34 36 38 40
: . , m )
Methylene chloride  Toluene Methanol Acetone
020t ©
Solvent S onsf
Fig. 4. Effect of solvent type on the purity and yield of paclitaxel € ol
after hexane precipitation. 0os |
0.00
0 2 & 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 33 40
[ 37 025
e o7 poE),
020 f (d)
S ot
3-3. 2| Ae| 20ie| sk € o010}
- - 005
b‘ ]'X-]] ;qﬂ J_X-]oﬂ}v] ﬂ?ﬂv/] _9_1:9]_ /\] TC_>__ 1—71— 30 OCQ}_ 15 v

NTS S

olghz A& & 7 ST F2A A2 E S13 Srfell vk 9%
FAKL7] Slate], AR (1 4.87%)F ©]8-8te] F2HA 1131 =

r

T= 30°C, A A AR 155, Zjif\li/ﬂiﬁ H]&-2
Ll(wiw)Z 2838k 2] 2] Al A= 718018 ved

R glolt B HEke opES T ﬂq§]./\]7;] AL S35 &
T 30 Ik S Aol FEA M7 avkE ARSI
Fig. 4011*1 B vk} o) sEejehd &2 vdd Sxge|E, of
A&, 54, vgks 02 ZH2} 684, 55.5, 43.3, 10.0%°]31 0
=k %iﬂ*ﬂﬁa AREEE W P =2 T ES OSSN
o} 3 sEE e e ie B¢, vEd S2e|s, oAlE, |l
e =07 ZH7) 187, 17.5, 8.8, 4.7%0|31 0, Sy} wedl
SERHOIEE ARSEIGE v =2 T5E 48 5 AT 77180
=

FREE FAAE AR T FA) BE F 47180 S 4%
aF7] 91801, TGA 241 =8It Fig, 504 Bz vl 2o v
B <oPiE <Pl FRejo|E < B 207 7)1 EER 9
ok A 23he] Bo) FRAAES & 5 AT BE -5 2
ARFES 2|3 F 2 851 vgke 2 A)H (washing)s)

90 N e,
_ T e crveeeeeaneans
X \ ~.
% 85f \\\'\,
~
=] -
: ~ T
[ = e —
§ 80 \\
~
75 1 S —
Methanol

Acetone
Methylene chloride
Toluene

70 |

65 L L L ' L L
200 300 400 500 600 700 800

Temperature (C)

Fig. 5. TGA curve of sylopute after adsorbent treatment with dif-
ferent solvents.

Korean Chem. Eng. Res., Vol. 52, No. 4, August, 2014

0 2 ¢ 6 8 10 12 14 16 13 20 22 24 26 28 30 32 34 36 38 40

Time (min)

Fig. 6. HPLC chromatograms of sylopute washing solution after
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