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Optimization of Processing Technology for Moutan Cortex Carbon by Box-Behnken Response Surface
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LIANG Sheng-wang  ( Guangdong Pharmaceutical University, Guangzhou 510006, China)
[ Abstract | Objective; To optimize processing technology of Moutan Cortex carbon. Method: With the

content of gallic acid, 5-hydroxymethyl furfural, catechin, paeonol as comprehensive evaluation index, based on
single factor tests, herb-to-sand ratio, processing time and temperature were selected as independent variables,
sand-scorch method was adopted, processing technology of Moutan Cortex carbon was optimized by Box-Behnken
response surface methodology. Result; Optimum processing conditions were as follows: processing time of 9.0
min, processing temperature at 180. 0 °C, herb-to-sand ratio of 25.5: 1. The content of 5-hydroxymethyl furfural,
gallic acid, catechin and paeonol were 0.022 1%, 0.023 3%, 0.175 7% and 0.042 0% , respectively. The
measured value of composite score was 95. 01, which was close to the predicted value of 97. 67. Conclusion: This
optimized processing technology of Moutan Cortex carbon is simple and feasible with good predictability, which
fully embodies function characteristics of this herb.
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2.1 HPFE B 4 D TR BT A S R E

2.1.1 a4 UliMate™ XB-C, 4 3% 45 (4.6
mm x 250 mm,5 pm) , i sAHZNE (A)-0.2% B R
K (B) # B ¥ (0 ~ 20 min, 5% ~10% A ;20 ~ 30
min,10% ~15% A ;30 ~70 min,15% ~35% A;70 ~
85 min,35% ~95% A) , ¥ J% K 254 nm, F# 1.0
mL-min ", i 30 C, BERERE 20 wL. FHIEHS AR K
DL 5-52 F R W 11 NI T 3 000, LA 1
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Fig.1 HPLC chromatograms of Moutan Cortex carbon

2.1.2 XPRESLISW A2 K S AR 5-5 H bk
B W& TR JLAS R A PE B id 6, 4 0 i R
i, TE S R e B 4 Wk 0. 261, 0,205, 2. 005,
0.531 g+ L~" Ay XF I S 3 9

2.1.3 ZPEXRRBE WA X G 2,
4,6,8,10,12,20 pl, ¥ 2. 1.1 TR 5 200 5 , LA
FE A R AL bR W TR FR R G AL B, 15 5-0% HY SRR 1
WEFIR LA R FPE B W 0 805 5 fE 50 5 Y =
1.203 x 10°X + 1.446 x 10* (R* =0.999 2),V =
1.781 x 10°X - 4.202 x 10* (R* =0.999 6),V =
1.183 x 10°X +5.176 x 10* (R* =0.999 2),Y =
1.305X +7.679 x10° (R =0.999 8) , £k 1 1l 4K vk
7 0.522 ~5.220,0.410 ~ 4.100, 4.010 ~ 40.10,

1.062 ~10. 620 pg.
2.1.4 SR d A BURE SR R (80 ~ 100
F)0.25 g K% A 50% H [l 25 mL, FR5E i, 48
AR FE 30 min, Ve, H 50% HBERN R R L R AT,
HOug ot 0. 45 wm AL ISR, RIFS .
2.1.5 KGR EE M RRUEME AR EDCR B
— X PR OB SEFERE 6 W, SR S5 T BLRR T 1R
B4 R AP & B 0 m AL RSD 43 51 ok
1.8% ,1.4% ,3.0% ,2.2% ., HCIR) L 4E P} e % 8 oK
FE A, 4% 20104 TR 7 P AT A 6 Oyl i s
Fie 2. L1 IR ke 45 0L 552 W LR BT
B2 LS R R0 PF B2 iy i T AR A RSD 4351 oy 2. 6%
1.9% ,2.6% ,2.0% . 4 [a]— {3 & % W 5 0 F 0,
2,4,8,12,24 h ERESr T S50 572 BRI IR
TR LS Z RN e 1y e T AR Y RSD 43531 1. 9%
2.4% ,2.0% ,2. 1% . WO A& 8 04t P B e ik i
BAR 0.5 g, 4k 6 0y K5 B PR, A 5-38 BT BRI |
WE IR LR FPE R 1 0k B s e, % 2. 1.4 30
kA U VR, A5 SRR O R B
T LA R APE B B 1 7 B A [l e =32 43 00 hy
102.1% , 101.9% , 98.9% , 99.4% , RSD &k W& W
2.5% ,1.2% ,2.2% ,0.2% ,
2.2 BARALFE MR CRD R AR PR B R, (R
T AR At PR B2 e B 2 AN TR (B L ik o), B 5-32 H
FERREE KBRS B LR R 4 DA RN
A LA R T, SRATIMAGT 43 25 G PEAl
FEPE Rz R L] T2 AR R A5 R 0.3,0.3,0.2,
0.2, 255 V50 = (5-F2 W AL MRRE & & /5- 02 TP LA
RARF ) x100 x0.3 + (KE TR &/IRE TRk
KRG &) x 100 x 0.3 + (P52 My & 5/ FF B By e K&
i) x100 x0.2 + (JLER S E/ILRRE K EFE) x
100 x 0. 2, [A] i 25 45 1 LB i SR AL A i) 1228
2.3 RRNERRAEHK
2.3.1 JEENRE  HE AR AP K 2R 4
Ty 20 g, & B &R B 4 0 S 180, 210, 240,
270 C ,fmabH: 30 4%, M HFE] 12 min, 4% 2. 1.4 T
T A A, e 20 1. 1 IR (A S5 s,
L1, S5REW 180 CH 210 CHLZEG I E,
[F) B A7 O R A i 0 A 245 T o s 1 ) K
2.3.2 B BRE SRRt 20 3 0y B
%20 g, A B A 20,30,40 {5560, A G
210 C , Ml i ] 12 min, #% 2. 1.4 35K J5 32 e i i
AR % 2. LD IR S0, LR 2, 45
7Y BB 30 AR IR £5 5 P43 3k B B KA .
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Table 1 Effect of processing temperature on quality of Moutan Cortex carbon
K% BE LINURERIN BT/ % S5-I R % LA H/ % Pt B3/ % LA TVPAr/5)
Ml B 180 C SMEME O, NS 0.012 6 0.014 3 0.188 9 0.071 1 100. 00
210 C SRR L, AR 0.011 8 0.011 8 0.179 6 0.043 8 84.19
240 C HMEAL, PR 0.004 9 0.003 9 0.094 4 0.028 9 37.97
270 C HhEfn N B 0.003 2 - 0.035 4 0.016 8 16. 09
JLHIEF A 9 min HMEB O, N TR A 0. 060 7 0.047 2 0.195 2 0.069 0 99. 31
12 min SME R 0.038 0 0.027 8 0.202 2 0.0555 72. 54
15 min SR N 0. 008 2 0.001 6 0.051 0 0.013 4 13.99

T =" RoR AR (R 2 ),
R2 BHLMNHEAEERFINESSENTMW

Table 2 Effect of herb-to-sand ratio on contents of four ingredients

from Moutan Cortex carbon

BRI WETR SEUE LKE  JHEM SRS

/gy /% B/ % /% /% 7z
1:20 0.006 8 0.0070 0.0009  0.0510 73.06
1:30 0.006 6 0.0102 0.0024 0.046 3 92. 68
1:40 0.0069  0.002 7 - 0. 066 2 57.94

2.3.3 JadlmbE BE 0 G R AT B 258 3
By 20 g, AFREDIEEE 210 °C At 30 %, 4 i i

*3 HAE®KMEH TE Box-Behnken X 18 4> #7

6] 53504 9,12, 15 min, $& 2. 1.4 3K J5 3k P i 4t
AR 1 2. L L TR SRR E , LR 1. AR W
7% i 0 B ) SEE A, TIA 25 5 T 43 128 W AR AR 5 9 o) Fsf
] g 12 min 5, 60561 SR WAL AT

2.4 Box-Behnken I i [fi i 46 78 51 P K A 40 3
fif |, ¥ Design-Expert 7.0 ¥ Box-Behnken if 4 1%
U T SE A 256 A 20 g, B UL 1 I 1) L4
Ml SR AR ER,3 A A 2R 55
PL=1,0,1 K4t LA S-F2 FF R EE & 7R .
FPFEZ By LA 3= & i 0255 VF 43 e i AH 12050 22 HE
HE5R W3,

Table 3 Box-Behnken test analysis of processing technology for Moutan Cortex carbon

No. A MilsE)/min - BIHIRE/C  CH#Hpb/g g™ WEFR/% S-HHIEHER/ %2  JLAEHE/ % FEB/ % LA/ )
1 15 180 30 0.008 7 0.009 8 0.101 7 0.027 9 46.52
2 15 210 40 0.006 1 0. 006 4 0.059 8 0.014 1 28.35
3 12 210 30 0.004 5 0.006 3 0.064 4 0.014 4 26.95
4 9 210 20 0.0115 0.012 4 0.090 6 0.024 2 50. 45
5 9 240 30 0.002 8 0.004 8 0.027 0 0. 006 6 15.47
6 9 210 40 0.010 9 0.008 4 0.141 5 0.040 1 56.96
7 12 240 40 0.003 9 0.004 9 0.0325 0.0110 19. 44
8 12 210 30 0.020 2 0.014 8 0.184 8 0.045 1 83.35
9 12 240 20 0.004 3 0.004 4 0.022 4 0.008 5 17.07

10 12 180 40 0.010 3 0.012 3 0.097 0 0.023 4 49.23

11 9 180 30 0.0252 0.022 8 0.162 1 0.045 5 97.54

12 12 180 20 0.020 0 0.015 4 0.1537 0.042 1 79.21

13 12 210 30 0.009 0 0.007 3 0.144 4 0.033 7 50.76

14 15 210 20 0.005 8 0.005 1 0.050 4 0.016 6 26. 37

15 12 210 30 0.018 5 0.014 1 0.146 6 0.038 8 73.49

16 15 240 30 0.002 1 0.001 8 0.003 5 0.003 8 6.92

17 12 210 30 0.016 2 0.013 7 0.126 0 0.037 4 67.39

¢ . Box-Behnken 15 11 223K , i 46 A5 78 3 1 fiz
N AE R AT, 18 TR Y =60. 40 -
14.024 - 26.69B - 2.37C + 10.594B + 8.09BC -
9.724% =9.05B> = 10.09C* , X i% 5 %1 ¥ 47 )7 2% 4%
M, 255 P =0.03 <0.05, i B % A A B A7 g &
55 BRik g 0 A B i, B 5 & R® =0..805 7, 1 W
R SR FERSE SR ERCIES W S = iR P d N IV

14 -

PE(F=0.145,P>0.05), Lt EHE 5, £WH
FRILA B R A] {5 B 2 AT U0 2R 25 /0N, A L S A
Xt 4k P B e A ) T2 HEAT 43 B AN T

MR LA ) 307 B2, R Design Expert 7. 0
B 53 ) 4 ) = 2 0 B, 5 5% 45 B AR N B
BRI T MR, UL 2, 1541 FF R e b 7 1k B
FETZ M i st 1] 9 min, 43 7L BE 180 °C, 8k} L
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Fig.2 Three-dimensional response surface showing effects of herb-
to-sand ratio, processing time and temperature on processing

technology of Moutan Cortex carbon
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