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[ Abstract ]

feeding amount, moisture content and grinding time as independent variables, average particle size as dependent

Objective; To optimize ultrafine grinding process of Chuanxiong Rhizoma. Method: Taking

variable, Box-Behnken response surface methodology was adopted to optimizeultrafine grinding process of
Chuanxiong Rhizoma, its powder properties and hygroscopicity before and after smashed were investigated.
Result: Optimum ultrafine grinding process was as follows: feeding amountl. 3 kg, moisture content 4% , grinding
time 19 min; Deviation between the predicted value (18.357 7 pm) and the measured value (19.187 pm) of
average particle size was only 4. 5% . Response angles of ordinary and ultrafine powder were (49.4 +0.03) and
(50.2 +0.02) °, bulk densities were (0.429 +0.003) and (0.363 +=0.005) g -mL™', tap densities were
(0.609 £0.05) amd (0.556 +0.10) g -mL™', moisture equilibrium times were about 80 h. Conclusion:
Optimized ultrafine grinding process was reasonable and feasible, preparation technology of ultrafine powder of
Chuanxiong Rhizoma should add flow aid and other auxiliary materials in order to improve fluidity of powder,

ultrafine grinding process should strictly control humidity.

[ Key words ]

methodology; absorption curve; powder property

5 TGS AT LR TR 322 RO 4
FEBTERL IR )1 50 2 TR R A A . ISR
TR L R L AT A A R 2 B ek B B ) 2
R ARG S 4 s T K Y R R
P AR, 1 70 T 25 R FH A A 24, T DRy A 24 1 S [
AT s H5 T T B U R MO IR T L AR
JE AT RO B ) 3 G 8 AL AT b % )1 55 3% K
TR | AR S 30 400X 1125 32 4 B iy s 4k B, SR )
Box-Behnken 15 -1 Ji7 [ % 11 6 8 Sody e 1251
NS BRI 7853 R R 2 2%

1 ##

CW3-12QA #Y v 24 3 S0k W6 AL (VL 75 4R 2 Bl 4
LB\ A ) , Mastersizer2000 5 38 56 7 B 43 A A0 (B
[E 2 R AL 28 2 ] ) ,XS205 DualRange % 1/10 Jj Hi,
T BT R (Mg B -FEH 2SR A IR A ), YK-
1000 A #4755 38 22 ) B 3 W AL (1L 2R 45 ¥ M 7T 2 T v
i HLAR R 3 G BR 2> 7)), DHG-9070A 7Y iy 44 i i
WA RS (Ol R il i AR AR ) o #5524
B T )R T A AL 1t rh 25 61 1T 3, i 1] 4 R 2
FEEBE 3 A I IR b O B AR B S e B RHE )
JIIE Ligusticum chuanxiong Hort. ) T 15 2% ; i 7
0 53 B4l

.16 -

Chuanxiong Rhizoma; ultrafine

grinding process; Box-Behnken response surface

2 FEEER

2.1 @M LA EHEEeE . SKE B
PRt [a] Ry [ AR £, S YRS ( Dy ) A AR &, R =
PRI ZR = 7K P 800 18 43 B i, il g 3k 15 41, by
LA 12 4,3 A E A i 2 e g5 R WK 1, 12
FHOERLE 43 B A0 52 i A% A5 5 58 0. 56, 73 HE
PEREFE 23 SR J1 2.0 x 10° Pa,

& Box-Behnken 15 31 %L5K | i 55 11 AU 38 3o £ /)
FEME R 2T B RIEN Y =4, +
AKX, + TAX] + TAXE A Y RN E A, LA
ARTTRRREA LA (i=1,2,3,i7#)) A7 & 55
e FH Design-Expert 8. 0. 6 #/4:%1 3 1 s 55
HEAT I R A  A5 R L3R 2, F W] 5 K S OB B 1 (]
HAEBEWZES BRI P <0.05 348 [\ 5 57 #0 %
R RYI P >0.05 KU 5LPRUE AR
TR 22 BT LA/, ST R O AR BE TS 4 i B S PR
T, MR EIABI TN Y= -34.449 62 +
0.359 044 +11.553 55B —32. 086 32C —4.289 37 x
10 *AB +0. 010 422AC - 0. 035 612BC - 1. 556 68 x
10 %A% +0.209 77B* +0.489 18C* il {44 B, C
XF Dy 5% ) i 35 BN R 2, A% H AR & 5 HAR TR S
M) AN I 2, AR R LUK AR S /AME HEAT AL, 4
) 45 e 2 R T L IR 1, 8 A T O B o Rk



I P, 45 : Box-Behnken Wi Jif 181 125 A0 16 )11 25 8 SO #2128

12 _ Hif/um
10
S
S
1 .
4 C/min 12 /1360A/g
1200 1280 1360 1440 1520 1600 101
Alg
L2 /um
g g
E E
O %)

10 | ; T T J
120012801360 1440 1520 1600 %
Alg B/%

E1 #HEME. SkERENENISBMBBIZENNNNANESE

1 300. 67 g, fKHk 4.02% BRI 19.23 min, 2.3 KA pE R 5
iGN PR BR AR R BMRE T2 23010 BERGE AR E 3 A R EOE

SRR 1.3 kg, K& 4% A FFEFE 19 min, B G E FRFEE N2 EA L, w8
%1 JISBEHETZE Box-Behnken it 1 2 4 2R FEIC A H, /N0 HURE 25 9 B L T S) R £
N I“::‘V 7 ‘ ‘/\ﬁm I“n“ N
T omew raaw cwemm o YNECEL ER A P TNCENTE T L RN TR
" /g /% /min /um Ok, FHER ERIE N R, AR tang =2H/R iT
o, ; " S I A R B B f I 8 (5 s, =3) 43
,”[ > o
, L s00 - . 07, 357 1% (49.4 £0.03),(50.2 +0.02) °,
R2 NI SEBHRMBEIZEAESH
3 1 400 8 15 57.293
I7 2 % JE sS f MS F P
4 1 400 8 15 69. 181
7 12816.22 9 1424.02  11.85  0.007 1
5 1 600 8 10 85. 161
A 653. 12 1 653. 12 5.44  0.067 1
6 1200 4 15 19. 647
B 8 975.39 1 8975.39  74.72  0.0003
7 1 400 4 10 50. 940
c 1.929.04 1 1929.04 16.06  0.0102
8 1200 12 15 79.797 AB 47.10 1 47.10 0.39  0.5587
K 1600 12 15 96. 299 AC 434.43 1 434.43 3.62  0.1156
10 1 400 12 10 133.058 BC 2.03 1 2.03 0.017  0.9017
11 1,600 4 15 49.875 A2 143. 16 1 143. 16 .19  0.3248
12 1200 8 10 93.226 B? 41.67 1 41. 67 0.35 0.5815
13 1 400 8 15 66. 341 c? 552.23 1 552.23 4.6 0.084 9
14 1 200 8 20 34. 546 B % 600.64 5 120. 13
15 1 600 3 20 68. 166 2 B0 523.55 3 174. 52 4.53  0.1862
afi iR 2% 77.09 2 38.54

1.3 kg, ?“Hxﬂ'ii*z’: #FL# 7 Ok B, A5 R 050 =
19. 187 pm, 5 [l F BB 530 7 )11 55 B GO PR AL AR Be 2032 My I E  ff — @ B IR T
ANTRINAE 18. 357 7 wm AR 2540 4. 5% BB g 50 mLig ] Ao At AT o] 20 J7, 045 )11 %5 3 38 By R
B AA R IO, U ) T 2 R RO B RS 5 BE (% = 5,0 =3) 735 J (0.429 =

- 17 -



520 5 8 1)
2014 4E 4 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol.20,No. 8
Apr. ,2014

0.003),(0.363 +0.005) g-mL",

2.3.3 RELEmBENNE B -gEhEEARR
R R AR E AR AR B HBUAR R, 51
13 Ry R R OB B IR S B (x 5,0 =3) 43 ]
H(0.609 £0.05),(0.556 +0.10) g-mL™"', iy (I
S A VN i RO WA /N ol N (= NS I s 1| B
(28.947 +0.083) % , (34.647 0.071) % ,

2.4 WRIBPEFZ S BRI A A AL BT R W
Pe I8 T4 T 25 CIREE P fE R 24 h, 45 2% AR X
MWE75% £ CHE AR PR30 A 2 g
(JEREZ 3 mm) &8 2 18 5 A9 1] 25 385 38 4 R A
O AR E T TP R T TR AR,
F 25 ClaEA P RAE, /3T 0,4,8,12,24,48,
72,96 h, HUH BRI, RS 2 PR 2, B2 WO - N
1 TR SR 22 i U i 2k DL 2

03

s | BREE
2L 02}t
= o5 | — )i
B —— IR
= 0.1 |
0.05
0 1 ! |
0 50 100 150
t/h

B2 IS8 ok R B R 2

3 itig

FE N ES 1 M e 2o A vl Bt G s 1 i ) R4 e
(R38N AR /)N | b 2 T ARG K (R RE BB AR 3G i, 5F
HL 25 5 BT A Al 4 7= A (0 44 5 T e 2 S B
W3 AR TR T, BU I S i S SR b
RO W 45 5 R I R ML A — e . A
JK B /NI B A A, 2 AR R )1 B 2 b Y B K )
MO R T ARG B E R X

Box-Behnken %115 it T 1F 28 % 1 A ¥ 4] % i
ERMEBCERADE AR B, A F IR T S A A
S A8 BAE R, A8 o0 a8 E 0 DR R I 5

..............................................................................................................

.............................................................................................................

.18 -

R B TR B SR R 2 1 s RV UL, AT AR R
U AE BBz LS {H . A SC5] A Box-Behnken 3% 11
AR 2 A T2 A [ B ke A B A
T b R RGN B 25

FH R AR 22 P J3T ] T, 1] 8 Ok B 0k R T A
TSR 22 | e ) 0 A AR R T A B R 45 Aok
DA B3 R A (0 0 st O o R0 B L T 2 W il
LR S —JC T FE Y =aX” +bX +c(a<0)
LA #2538 b 0 HOKS T  R RT
B A WIR L TR Y = - 0.012X° +
0.658X +0.313,Y = —0.016X> + 0. 740X + 0. 476,
X W My R AT SR S A5 W R Oy R A5 SR ]
0 SE T T (0. 658 g+ h ') /N TR RS A
(0.740 g-h™") 0 B 3 A58 I T A 9 1k /N T
M, D PR 32 O T A 1 bl T AR DR A S B A
77 3 A PR A s R

[ &% 3Tk ]

(1] BCEE 3R, WIHE A 45 N2 b 8RR )1 = e Xt/
Rz 2wy gm [ 1], b & B 2y 2 24 5k, 2007, 27
(8):1087.

(2] BOZE, RS MHE, 5. 23 & /N Bl 2 o)
REAYSE R [J]. o [ o P S 45 A 44 75 ,2005,6 (S1) :23.

(3] X #BRL AT, &2 R A28 K s
WS 2GRtk [J]. i 25,2002 ,24(4) :246.

(4] JHEAME, X6 2, X, %%, Box-Behnken 1 11 1k 8 %5 1)
RE-ERERT A LI, o E S5 07 44 55,2013,
19(3) :58.

[5] ZRAnfeE, X0, #AEm, 45, i A Box-Behnken #3111k
AR H RN TSR [T]. h i 25,2012,43
(3):501.

(6] #has &, /@4, X1a, 5. b 24 52 B IR I8 5 T 1 B0
ST S RAELT]. F 25,2008 ,30(12) :1767.

[T LgiiE A ]

...........................................................................................................

.............................................................................................................



