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Study on the activated carbon decolorization process of rakicidin B1 extract

Chen Li, Jiang Hong-lei, Zhao Wei, Jiang Hong and Lin Feng
(Fujian Laboratory of Screening for Novel Microbial Products, Fujian Institute of Microbiology, Fuzhou 350007)

Abstract Objective To discuss the process of bleaching rakicidin B1 extracting solution with activated carbon.
Methods Based on the single factor experiment, the influence of four main factors including the amount of activated
carbon, bleaching time, temperature, and pH were researched. Orthogonal test design was applied to screen out the
optimal conditions for the decolorization of rakicidin B1 extract. The decolorization ratio and the retention ratio of
rakicidin B1 were used as indexes, which were determined by ultraviolet spectrophotometer and HPLC. Results The
experimental results showed that the optimal bleaching conditions were as follows: rakicidin B1 was decolorized at
50°C for 40min with the addition of 0.5% of activated carbon adjusted to pH7.0, bringing forth a decolorization rate of
74.53% and a retention ratio of 85.66%. Conclusion This method is simple and available for the commercial process.
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KIF -1) RIS . 2017 AR = 5 B Z KU &
VI BA R 50800 MR B S IR A R A T, R
rakicidin B1 X XRAMEAR B« S A ER AT I 2 R bk
P B B DR AR A B R R A 2 P B 22 B M IR AU A
HARBRIHIHEIEH, MIC {E4 0.125~0.5ug/mL7,

PUAE R 40 B A4 J7 2 B A 2 1 - AL R I
SRR Ay B VR A RE R i R R AR
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LU 2 PR AR (B IR L0 AR €, SR FH KL BB
BALALIT, RZS 5321, WIgRE, o @l
TR ZE K,  Hoa iR o g gk AFE S, S
AN, BRART= SR 2 3 1 o A L FLAR &5 7
X8 2R 7 AR R B AE T A 2 5 S0 Ay 43 B Ak I
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LA e H
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ViRA], A PHEE 2 K, &K 30min, 4500r/min
250 20min, B EIE W, 3 3E45 2 rakicidin B1 HK
FEPRIUR, RIR AR AT &
2.3 e N E 7 ik

F 400~700nm ¥ K @ W X rakicidin B1 &
B P2 UV AT 0, e B R I RIS KN
450nm. ¥ rakicidin B1 KB SZ UM R A [FAR L
£ 450nm N E HBOGFEAE, AROGFEXT IR BEAE A,
BEIE 5 ¥=0.6337X-0.0064(r=0.9994), £&E7E
FE A 1~10pg/mL
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v P B ANEIRE T rakicidin B1 HIWETHIAR, DUEEHFR
SHREEAER, BRI Y=11.82X+8.53(r=0.9999),
2 M 36 Bl A 40~640pg/mL. R #E HPLC I & 1)
rakicidin B1 K B4 BU I R0 5 (I T FAE, 24546
5] U5 75 FE T SR B T rakicidin B1 8 & .

Rakicidin B1 fR B % (%)= Mt 45 rakicidin B1 75
i/ BB HT rakicidin B1 & & x100%.
25 BREERK
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2.5.1  JEMEKFH0E A rakicidin B1 A& R B B
FH ¥ W& W B 5.0mL rakicidin B1 % 8% $2 HU
FHFERE AR BRE T R IS NN 0.05%-
0.075%-+ 0.1%-+ 0.125%-+ 0.25%-+ 0.5%-. 0.75% Al
1.0% M EL 6 N, 7€ pH7.0. ¥R N 40 °C F IR 4%
1h, HX_EiEWR, F 0.22um JEREJE, W05 WG BE AN
rakicidin B1 {1 &, 1HH M A ZF rakicidin B1 {RE
R, FERRTINGE 3 K, TR EME.
2.5.2  Jiif B A 4T rakicidin B1 Jit 8 2R B9 %

FH % W& W B 5.0mL rakicidin B1 & B% $2 B
FHRERE T, A 0.5% KiETER, 7EpH7.0. iR
FE40C &M, BEZBEME 58 100 200 304
40, 50 60 Al 70min, HX _EiE W, FH 0.22um € JE T
JE, DSETROGREAN rakicidin B1 & &, i (20
rakicidin B1 fREE 3, RFFMPIEHRIE 3 K, THESPIME.
2.5.3  Ji e 8 T X6, 5 e R e

FH ¥ W& W B 5.0mL rakicidin B1 % 8% $2 HU
T HZERE T, A 0.5% K& %=, 7 pH7.0.
3 WIAE 300 404 50 60 70 A1 80 °C &1 K, R 4%
40min, B _EVEW, H 0.22pm JERE G GE, W0 G
%1 rakicidin B1 (& &, T1H LA ZF ] rakicidin Bl
TREEE, FFERNE 3 Ik, THEFIME.

2.5.4 VW pH xR E B

FH R W W B 5.0mL rakicidin B1 & BE 32 BUK T
H IR, NI IR 88 0.5%, 75 40 C &AM T,
1 0.1mol/L ) HC1 A1 NaOH i %5 ¥& ¥ pH 1t 2> 51l N
4.05 5.0, 6.05 7.0~ 8.0 F19.0, ¥EH% 30min, HY i
W, FH 0.22um JENEIEJE, 52 WO A rakicidin B1
(&8, THE A rakicidin B1 R %K, MK
W 3 %, HESFSME.
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WAL b, SRAIERZ R &I, PSR INE.
JEEbf TE) S B R B DA K pH (EN IR R, BABE (B
rakicidin B1 fr B 2 N E 848 hx, H 4 &K 3 KT
IEARIGRAL T2 5%, KPR IE 1,

x1 RBERAKTE

Tab. 1 Factors and levels of activated carbon
K A TEPER B s C e D it
& /% i} E] /min W /C pH &
1 0.25 30 30 6.0
2 0.5 40 40 7.0
3 0.75 50 50 8.0

3 #ER51R
3.0 EMERBLE R R E R R A
3.1.1 VEME K E X E % A0 rakicidin B1 R B R 6 %
G|
& 1 ATAI, rakicidin B1 B (2 2R 5 T M R
TR 3G I 202 T m A, TE PR I N M 0.5%
B 1.0% I 18 04GR 22, 1.0% I i (R e N
84.90%. If rakicidin B1 [ {8 B4 5 U AH e, Bl ¥ P O
ININESGIE DN, 43R AN N &L 1.0% i
rakicidin B1 {# B AL N 55.61%. % % FE rakicidin
Bl R R K, B 0.5% N VR TN
&, I 5 2N 79.65%, rakicidin B1 {f B E N
82.28%.
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Fig. 1 The effect of different added amount of activated carbon
on the decolorization
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Fig.2 The effect of bleaching time on the decolorization
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FEMR R . NAE rakicidin B1 {484 5 K i (4 R #RAE 55
UFHPIRAS, ASZIGEFE 40min i (i 8] A3
3.1.3 BB IR Xt I % A0 rakicidin B1 & B Hy %

B 3 WAL A 30~50°C I, HIFIE BTt
BENTIEE M, {E rakicidin B1 f i (4 2% 3% 45
FrE. MR 50CTH =R 80 CHE, it HpEE R
FE BT i BB W AR 45T 22, HEWI A DRI L 2
(4776 5 3500 TR o R UR B A F 5 . a3 B
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N, N R MR IRBHE R 51, A 60 C
FHEr 2] 80 CHF, R B R MG T I, HE I BN il FE
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B1 R 8 R DA KRR S IR e 1, R 40°C B (R
BiE .
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m
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Ik /N, H 80.31% Y & 72.34%, 1] rakicidin B1
PRERBEE W pH H 4 BT & o~7 BB ET G 0, IF

84 4 _'_E%@A%
—o— Rakicidin B1 {8 % 92

81 A
784 < A
“ e 90 M

S p

s 751 \\/./ BH
721 /o o
& VAN 88
69 4 J o m

= V4 — 2
= 66 / ~—— = £
1/ 86 2
63] = i
&

60 o 84
57 . . r . r r
30 40 50 60 70 80
M

B3 AR i R R K5

Fig. 3 The effect of temperature on the decolorization
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Fig. 4 The effect of pH value on the decolorization

REF R EVIRES, ZEpHE N 8. 9, fRE R 574
N 78.01% 1 77.63%, W] B A& H T3 P 2% 1 WK B R
7188 pH FHisim & Fe. 25 Rt 28 rakicidin B1 &
2 T H AN R FEIE BT (IR A, BT 85 B 4k
A3 R R O S N RS IR, IR pH M 7.0
WIF, BRI RN 77.30%, rakicidin B1 £ B E A
81.10%.
3.2 FEMERBLE IR TY AR

AR TEAZ RG0SR F 25 A LR 4392 19, P TR
REH N 0.5, Kbtz rakicidin B1 R R H K
[ da bR E A7 100 4, HB & W% T R0R5r: L5607
43 =(rakicidin B1 {# B % /93.23%x100%0.5)+( i &
/79.33 %x100x0.5), ZEHRIE 2,

B & 2 8] &, 4 Fb 52 W9 rakicidin B1 %% # &
Jii €2 2 F0OR B 2 (0 R &R, 5% W AR B SR 55 4 Sl A
A>D>B>C, BRIV 14 o s n & % i €0 25k SR 5 i) i
Ko FLR W pH, B € B JR) R B €8 3L 5
BN WK AR JE rakicidin B1 i 4 &% £ T 2 4 14
N A2B2C3D2, B3 MR R s N2 0.5%, it £ i
(] A 40min, MR E RN 50°C, pHAE N 7.0, BLAS
rakicidin B1 ff /It (a6 FI R B 3R I ORFFAE LR I /KT o
3.3 Kbk

16 IR B T2 44 T T 3 IRERIE RS, LA
I % BB T 5E. 133 rakicidin B1 IRy
74.53%, rakicidin B1 I LR B 2N 85.66%. T A3
SR ZE 358 0.73% 1 0.47%, 6B 3R BT 75 i) e 1

T a4 FEEH,
4 g

AR5 K FH ¥ rakicidin B1 ) 2 B2 BURGH AT 3%
PEIR B, 1 S PR L TE SR W R (R 45
Wittt B—4m, WERZFEMN, HE
B, RFEEMER I G, — 5 44 0 AL E 1 v
PEIR AR S5 09 B BRUTUE T oK, 203 L BE SR IO 1)
Ok, DEFERSEMNEEN Bt fEd, A
S| R AR AL SR 3G 2E . E 2T T R IESS
RGP T4 rakicidin Bl G TER B T2, #ig T
rakicidin B1 F3E PR I €8 e T 200 i YRR VS N
BN 0.5%, Bt A] N 40min, RN 50°C,
pH1EAN 7.0 TR FIUEIREGZE R, rakicidin Bl
it 2 74.53%, rakicidin B1 {# 8 £~ 85.66%. 1%
T 2% F rakicidin B1 E A5 5 4 A9 e €6 250 SR AN A
PR B2, FErE N — DR B AL B R IR], N
TR 1) 2% G MEFE AT At
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Tab. 2 Orthogonal analysis and results of the optimization of decolorization with activated carbon on rakicidin B1

S B K%K SIS R
A VEHE BRI R B it () CitaiEfE D Bt pH RS Rakicidin B1 f# B % 2ROy

1 1 1 1 1 66.89 93.23 92.16

2 1 2 2 2 70.38 90.52 92.91

3 1 3 3 3 69.16 87.86 90.71

4 2 1 2 3 72.65 81.75 89.61

5 2 2 3 1 74.47 85.58 92.83

6 2 3 1 2 72.97 86.31 92.28

7 3 1 3 2 78.58 71.83 88.05

8 3 2 1 3 78.84 69.26 86.84

9 3 3 2 1 79.33 69.47 87.26
K1 275.78 269.82 271.28 272.25
K2 274.72 272.58 269.78 273.24
K3 262.15 270.25 271.59 267.16

k1 91.92 89.94 90.43 90.75

k2 91.57 90.86 89.93 91.08

k3 87.38 90.08 90.53 89.05

R 4.54 1.02 0.60 2.03
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