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Preparation technology and physico-chemical characteristics of Olibanum
ultramicro powders
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Abstract: Objective To optimize the technology and evaluate the influence of micronization on Olibanum physic-chemical
characteristics and dissolution. Methods The single factor test was employed to investigate the effect of the size and freezing time of
common powder particle, the ratio of excipients, and grinding time on the yield of ultramicro powder; Additionally a comparative
research between ultramicro powder and common powder was designed, including micromeritic properties (angle of repose, bulk
density, tap density, and squeezing degree), effective components concentration [volatile oil, octyl acetate and 3-acetyl-11-keto-p-
boswellic acid (AKBA)], and cumulative dissolution rate. Results The optimal technology of ultramicro powder was as follows: the
medicinal material was ground into fine powder, followed by 4 h freezing at =20 ‘C and 15 min superfine grinding with excipient and
fine powder in ratio of 1 I 5; As the degree of smashing enhanced, the angle of repose of powders increased, bulk density and tap
density decreased, and compressibility had a tendency of increase as flowability declined; The concentration of octyl acetate had an
increased tendency and then decreased. While the concentration of octyl acetate in ultrafine powder prepared by optimal technology
was the highest, the cumulative dissolution rate of AKBA in the ultramicro powder was higher than that in common powder.
Conclusion The application of optimal superfine pulverizing technique to Olibanum is feasible, and appropriate degree of

micronization is helpful for the extraction and dissolution of effective components in Olibanum.
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AA Olibanum ERAEEHEYI AL AW Boswellia
carterii Birdw. M [FJ&1Y) Boswellia bhaw-dajiana
Birdw.  BE IR, BAE IR AL
MTha, T OMEER . Bk e, BTG
JERpREN, FESAER. RSP MR
gy e TEWGPRAEFH, FLA 52 #VAL A b\ JI 7
B 24 300 Ro3 ME 53 5 o BB RO B R v 24 B AR
SR S R, BENONHAE B IE
AR E . W, PR SIEEMZKREE, (FHZE
RIS RN IR/ 25 ERAE R 3. ok b sL &,
AIREA T A A R B 28 55 25 AU A I R LS
H, BFRHAZE, EHAR RPN, [FAEFHU
BT KA . ARSI TR R R 3R S0 5T
F R TR L, @i LRt 70 2L O 1
AR . CRRFRR e 11-FREE-B- S R AL & IR
(AKBA) &SRR, RPN AL Ao &4
Hil#& LM AT, AH T2 &G 80 5Tt
SR -

1 UEERG

LG-01 — P& mpdll h 2L, Sz i A5 il
ZINUAE PR A F]; XLF-30B #7725 20 ek
PERL, T T B BRI S & A BR A 7] B24/29 T4
RMIPEEES, iR — AR s 6890NGC
Agilent1200 HPLC 1%, 3 Agilent 2+ 7]; RCZ-6C2
RAGWE B A, B R AR AR A A
FA2204B H 7RV (d=0.1 mg), LHFFERIRER
AU AR RA T, KQ-500DE Hiild F i iE e s,
R HE A RAT; 80, 100, 300 H 452y it
KrIRvE, Wil FE m AR RIS .

XS QIR FEEE (k5 111671-201403, Jii &
EL 99.6%) 11-FRIE-B-LFEALFIR (AKBA, it
5 111760-201502, J5i 545341 99.3%) I H 1 1H &
a2 A e AR . WIFLAE RHLIREMILTE, &
WL HER 25 K% B BIR A S w64, HE R 9N
MR JEAEY) Boswellia bhaw-dajiana Birdw.
Bz B AR) FELEEMIR T iS5 1207450 ¥
H R B G LI BAR R 2 A TR A RSt nf R kiE
s WNEEZDARAF . SAbEN, i Ak
P BRAT; ek LNl HAhi)
SISl R

2 FAEEHR

2.1 I BFERMOFIELZWR

2.1 BB R R R 2R AR R
LA, S BEUT RSBk, FRELS g
FEFERART-20 C MEEAG—ER . BEE
RUEME . BN 2 05 1) e S U O B L
M, B, 3300 Hf, #1752 E B .
2.1.2 SRR AR R R R 442,117
TR, 433H—20 CRAE S hif) 5 g Hm.
R 4k (S CREZG8L) 2015 SRR HIE X,
TED AEAERAR, INER % 2.5 ¢, @R 40
min, THEAFHEHENWCE 98 54.5%.51.7%-63.4%.
SERRI, AR A AL RO R UK
2.1.3  HHZA LR ISCR R 4% “2.1.17 T
Tk, B20 CRAES hi0 5 g e N ER
Ky RHEEZGE 1110 1080 105, 12 mA
VERY, ERIOHE 40 min, THEASEGR IR BN
47.0%. 41.6%. 64.7%. 63.4%. FFER, Hzhtt
115 BHETCR IR ECR,

2.1.4 CHHEEEEXHEB IR #9211
WUR 5, B—20 C TR 5 hi95 g 4RENIR
WA, WM& g, 7RI 100 15, 20, 25,
30 min, TFEAFHE RSN 42.2%. 52.3%.
40.2%- 32.3%- 31.1%. 25 5EoR, B 15 min
I R O WO AL 1

2.1.5 R RVA VRIS AL B OB SR B 52 4%
“2.1.17 TR J7i%, BL-20 ‘CRHIAE 2. 3. 44
5. 6 h )5 g M TENERAR, IMAERS 1g,
TR 15 min, THEAFERCRCE 7378 38.5%.
54.2%. 64.9% 52.1%. 25.7%. ZERER, FEHE
AUR 4 h R ICR RO . BEER R K, 7] RE
PR VA VR ot AR R B B 5 T 5, s T 8 Aot
W PRI

2.1.6 MM TZME 45, ERRHAEE
WO TE A F LM ZAR, Wik 4 h, iz
Pk 1:s, EER#E 15 min.

2.1.7 AL TZEE %2117 BUR 7L “2.1.67
TR 264, 4% 3 AL ARk, THEAR A I
FHIN 50.3%. 50.0%- 51.3%. HIZEEAIH%Z T
ZEEM., REtRIT.
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2.2 BRI FEMRELR
2.2.1 FERHIE 3% “2.1.17 TUR ik, “2.1.67 T
TEME ORERRERTRD, BUE &R A Sieh, it
ITHBCRYRE, 233 104 15, 20+ 25, 30 min HUEE,
i 100 Hf, HIFSAE & GAoky [ — Bk i i 1)
0. Ky wEnE G N R AT S ROl Dsy (RAA
B BUk E] S0%E X R FRARAED N, BRI LK
e ) 7> AR KA 73 2 ], BIGcHs 1. 1L TI0. V.
vV, BT TSP EH.
222 ARUPEIROHX “2.2.17 BRSSP AL E
M (RIER A & 2 g, B ELESZof A,
B SFARAS S, w] BB R RE 3G 0, flokn 4 Rk
W, HEARR, RS .
2.2.3 MR F AR CY

ik (o) BIIE: KlwFE T KTk,
HUE A S N OB R, B EE T

PRI A i ST 2 N A5 F Rk, &R
HEAR T ELAT () AR FEEZKSF TR = B (D,
% 1 tana=2h/d Tt o, BEENE 3 K.

NS Cpy) FOIIE : R/ € &R
BN HEEBIN OFCE R E TR ERE T, s
e R IE T, ARG, SHUER (1), %2
H pp=m/Vo 1T & py,, BEEMNE 3 Ko

PR L (ppe) HINGE : EIRMEHREN iR =,
IB%T}E;E&'S*/D\ ( Vbt>’ @Q\\ﬁ pthM/Vbt T[’ﬁ Photo

JE4RE (C) g : R R e ok 44 %
FESEIGEE R, 427 AT C= (pp—po)/po: I E Co

SRR, BTN, ALE o BK,
Pos po IETEEINN, BARILEE 1.

23 EBRHMMPIELBRCERFELS . AKBA EE
231 $FERIMERNE
(1) FERMPEIC 5 BUALE BRI 20 g,

Table 1 Determination of fluidity of Olibanum powders (X xs, n=3)

F=1 FLEMERRIMENE (X £s,n=3)

T i al(°) py/(gmL™") po/(gmL™") Cl%
LRy (AR 33.330£0.510 0.364+0.095 0.50310.134 27.6361+0.514
Bk 1 (10 min) 33.704+1.039 0.36710.011 0.499+0.007 26.364+1.286
ok I (15 min) 36.164£0.999 0.38240.023 0.530£0.022 27.943+3.441
WOk T (20 min) 40.106+0.700 0.367%0.007 0.494+0.022 25.578+2.166
WOk TV (25 min) 43.270+0.793 0.367+0.025 0.476+0.034 22.829+0.351
ok V(30 min) 45.025+1.689 0.347+0.043 0.461+0.045 24.700+4.971

BRI, N 300~500 mL =4k, 2% NaCl iz 82
BE, RIE 1~2h, % (PEZI) 2015 FERH
XD FER M e v A, SRR R, R
EETFERES, &Rl
(2) $REUGAFAL: DA R SR EUR N fas,

Lo(3%) IEAZRIGHL LR IR 18] (A, $REUA] (B)
K (O &4, HERKFSREBLERNE 2,
T BT R R 3. R 3 BoRKE AL By C X%
RAMPECR R G R = 3, (EAR LI IR P e
%3 REMR N, FERZE: OFRME (HEZ
HL) 2015 FERR 2 S e A Tl B 3w e e
5, TP SCHRIRGE % R 2 A G (DR
FRBE S BAE 7RSS @R EIR (AR5 B
BER M) B (REZ ) 2015 4E R E S E 2k
E, BIERIMERIREZEE R (R AR E
Ja SRR FREE AR AR ZE R AE K/ C>B>AH]
FIREMF RN, HERA T AsB.Cyy BN

T2 L3 EXRERITEHER
Table 2 Design and results of Ly(3*) orthogonal test

\ PR MR/
%' A/h B/h C/mL D(ZH) _
(mL-kg™")
1 10() 50() 300() (1) 9.8
2 1.0(1) 75(2) 400(2) (2) 19.5
3 1.0(1) 10.0(3) 5003) (3) 14.6
4 15Q2) 50(1) 4002 (3) 15.7
5 15Q2) 75@2) 5003) (1) 20.0
6 1.5(Q2) 1003) 300(1) (2) 5.0
7 203) 50() 5003) (2 72
8 20(3) 75() 300(1) (3 16.8
9 20(3) 100(3) 400(2) (1) 23.0

K 43.9 32.7 31.6 52.8
K, 407 56.3 58.2 31.7
K; 47.0 42.6 41.8 47.1
R 6.3 23.6 26.6 21.1
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Table 3 Analysis of variance
HERI  BYWET A AmE FHE S
A 6.615 6 2 0.083 N
B 93.628 9 2 1.179 e
C 120.062 2 2 1.512 e

Foos(2,2)=19.00

M 2h. $2EL7.5h, JN/K 400 mL, DABR A SzE6 it
TR I 2 R R

G MAL T ZEAE: £ AsB,C, 5K, #42.3.1
(D7 BUFJ7v%, BEENE A BT B K 3
fibk, THEEE, SERMES A 105, 12.5,
12.5 mL/kg, RWZTZEEME. BEMEBE.

(4) FESIIE . S Ek A ok 1. 10, 11 1V,
V& 2g, 1% “23.1 (1" BUR7vk, fERfETE%
PR SRS it AR R e S e A, g5 SRR 4.

K4 ABMENEENE (Xx+s5,n=2)
Table 4 Determination of Olibanum powders (x +s,n=2)

- R LERETR/ AKBi/
mL % (mgg)
TRy (AR 021+0.01 021%0.01 19.95+0.05
W T (10 min) ~ 0.15£0.07 0.22+0.04 15.60+0.12
W I (15min)  0.180.04 0.24+0.05 15.99+0.06
Wy I (20 min)  0.240.02 0.10+£0.01 15.59+0.41
W IV (25 min)  0.1940.05 0.08+0.02 16.14+0.12
WA vV (30min)  0.19£0.05 0.05+0.01 15.56+0.92

2.3.2 R LR ERE R

(1) @22, HP-Innowax GC (30 m X 0.32
mm, 0.25 pm) £, FID ##§; #EFF A 200 °C,
K 2SIEE 220 °C, AEIE 250 C, A NEAR A,
HERER 3 uL, it 20 01 FHERERF: WIGEE
50 C, f&R¥F 3 min, Bl 8 ‘C/min HJEFETHE 2
200 C, fR¥F 1 min.

(2) MR RFE: PRI B 5 0.08
g, FEERE, B 100 mL B, K OB,
TEZY, il % BT B A 2 R B RS IO R i
# 0.5mL, & 50 mL &, DII/KOERBER
i 2 T %o T S VA

IR GC 1%, W ARRERgA VA, % HE 3
HERE 1,00 2.04 3.0. 4.0, 5.0 pL, £ _EiR {4
TR (V), PLY [EXTEREE (X0 3T
AR, THEAREETRE: Y=763.75 X—0.53,

r=0.998 8, ZHKH LIRFEIEIE 0.008~0.040 pg
2R PEDG R R AT

(3) K%L : FEMRIAA-EMR T (i
5 120745) HIHE KM 0.03 g1 4y, BT 10 mL &/
t, ATK CEER R RIS AL AT, 7R iR Al
N EEIFE 6 K, RGN Y, HHE R
S BRI TR KT RSD A 1.51%, 2 WA B 25 1 RLAT

(4) Faetikeg: B i E—fulimimim (A
TR (S 120745) BIFERM 1 HH15],
E R RAEREG 2 h e 1k, ]3¢ Y1E,
T R B TH AR 1) RSD N 2.53%, IR
VETRAE 8 h NEASE

(5) EEMRE: R —HR Al [AAE
R (S 120745)] WIHE R, SPATECH] AR
MV 6 1, R EIREE A NI E, il Y
8, tH5E CIRFREE 7201 RSD N 3.35%, %]
FTEEE R

(6) [P ZRIRL: FEERI MG LR ¥R E
A (AR (IS 120745)] B3R
M9, B E LIRSERE 0.02 mg, 3l B FE R
B, 4 3 AR E AT R BEOE R, B4
BB 93 )& LB ETE 0.0164 0.020. 0.024 mg, fE
R EE KA T RATIE, THEARF SRR
102.5%, RSD N 2.80%.

(7) FE S = KE 2 ARECEAE S A0 0.2 mL,
BT S mL &, HEKOERRER, LR
BREEA TR ORI E, SR IE 4. K 4
AU, BRI 5R, AR R O R R R
JEIR S, ek I (15 min ) ik FOKME HE T
YAy, TR IE B O A R T LA A RO LR
FERRRAG AR RIS BEG, ot n] RE s
FUAFE 1 51 L 7 A R AR R i
2.3.3 AKBA fJllliE  FREL AKBA XFHE gL 6 mg,
FEEME, IHBAMERZE 25 mL, 5% AKBA
0.242 mg/mL X B8 S A

B S S T, T TI0L TV, V % 0.5 g B
T 100 mL #EJEHAH, INHEE 50 mL, FRE R,
HEA 30 min, FEEAN R TE, HBOEERE IR
Mo F&H HPLC vE e, il 2 S 55 S0k U7 v
FEAl Fmg RS Agilent HPLC £ (250 mm X 4.6
mm, 5 um); JENAN LNE-0.4%BEER /KGR, A&
1530 °C, AR | mL/min, R 249, 254
nm; BEEEVEMAEF: 0~11 min, 88%Zf; 11~20
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min, 90% &« 73 ) B BhdERE T R SR A
WA 10 ul, HEATIE, ZRNEK 4.
2.4 BEEMT AKBA A E LR

fie (FREZGL) 2015 FERRPUFBFH s 0 H 2
TEVE” BLE M, BCE e Kok 1 1L T IV
V & 3 g, o JURGEEINECTEAE EAAF, ik
TIRE J5 AR BE SR 18 (5] N IE &9 A, B8, BL 900
mL pH 4.5 SR TR 2Pl (& 1%F 1L ALER-80) N
AR, W (37.0+0.5) C, 3 50 r/min, F
AT BREmIE . 20T 150 304 45, 60 90
min BUFE 8 mL (AJ#h78 8 mL &R E4liK), 4
0.45 pum FRFLIEE E, SEHUEWR S mL, HBESR
BE2EEL, ISR ZE 10 mL, % “2.337 R
HEIE I AKBA IEHE, il RAA H 2R il
2, W 1. AREIR, E& I Sk i AR
H FRBACK TRy, R Uk AKBA EG 188y
HZ R G, o s T A& DUl
RS AKBA VA B s 21,

401

304

204

KA H%/%

—m— 0 T (10 min)

104 —&— fofy 11 (15 min)
—e— fHoky I (20 min)
—— W IV (25 min)
—o— W V(30 min)

0 Ll 1 ] L) 1
0 20 40 60 80 100

t/min

1 ABEMUEP AKBA RFAL EML

Fig. 1 Dissolution curves of Olibanum powders AKBA
3 Wit
3.1 BRI ZNSHh

AR SE6 R FH B0 PR 3R SE G, LB RO R O T r
HEL [ o ) S R P R ARORIRE L il 24 EE AR A
FXAE R 20, SR g R @
— T REAR VI B A LA SR AR , R A i B
XA RES BB AKL DR, T ot A4 P R 0 FE
BEBNE S @A A A AR, FifER
Jo Gy BARSLIS IR G0, et S A e v dioet . A
SIS IS 0 45 SRR WIS I T A8 FLA A R R
A WA, ok B R &%
PIRIMERE, R E R RO R . ARSIt
—WEE TIERHE, SRR 15,12

I AR R 30K, ST IR IR R EA T TR,
1 DS BE . R RS ] SLES BoR, B RE 15 min
BB ISCR R, =R H I BERR; &
iR — P, RO TR, 32 B R ] RE
NHN IR EAER T A AR G, BTl
R IG UL E, OISR, @M ARA
VRIS TR] S 08 R VAR 2~4 h,  HCRY R Bl VA1 I
MAEK 2 ETHEa%, FTReS &1 K B FETEAR
RS, fEHERMECE . Tk WL FE R
FEGE L2 BIRAHREA % ik 4 h Je o IieR
A%, FJFil—PHE%,
32 MMMECTE B YA S BRI

ARSI 32 B IR LU T LA S ok i
MR . 29 = 5 IS, KT
FLAERM AL IE TS0, DU NI o T
2N ARSI TR R 5
320 MREFEVERT SRIREM av pos puf1 CNFE
SLARIR, XA & POk R AR M B AT T VAT
SERIEIR, — B AL AR T sl
PRZEME R R R, B O I e, 5
R RSN . SEFRPEREAK, AT Re S A )
CIVASEIN S N S S T S aey L U Az S e
SR TN [ XoT JER SOk WAL 28 oy A 2 1 o PR 52 0]
322 HHBOTMNE LBRF¥NES AKBA EARE
IR R E AR AR, RAER. AU, 18
B LR DUMYBEEDIR, B REAE M
R R AR RRY, A SZIG R FIE R A,
R 2R S AKBA, 5245 U 5E ) B — 4%
R EFRPR LIS, BATH TR T Ro o AL
IR R . G S R EIOR, U AL EIER
M LFRETE X AKBA B ANFEFEEE 52, Hodp
PAXE Z.FR S BR B s R R 3, RN B R R [A]
K, RIS R RGN . BN
I 10 SPR - BR TR IE 73 0l S 3 4 1Y) 104.76%
114.29%, BB R [ —P 2K, foky T IV,
V 1 R B B ek iR ) 47.62%
38.10%- 23.81%. OB HFLA 5 A i 2= 5 A
FEEEBE VMG, ok T ¥ R i fe s, i@k
(1) 114.29%, RGBT @8 A A FIFEEE R K.
WO AL FL 1 AKBA 2 U@k PR . IR 2K
A3 B R AT B S RO AR R AR AR L R
FARISLIR R AR AT RO e il RS
DR R K. RIRERIER, W ESE B
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S EEVIMDG, fESEPrE ik T2t
PR Ry B EAE N R PR 4R b
323 AWUNSIEE AU BISEE S T H
[ il 2056 T 2597 RO R HE TR A RS TG i 46
4 ELAE VR eV 26 CAn L&D I Vi i S
AT AT RESG 1R R 207 3. AT SCRRARIE 1ML v5
SRR ML G, 2R PRI S T
BN, [FIRHE R R, AR S, B
AR EFLA& W I FLE NG, H¥E R OF
RSN E R BURE A RS, IR R oR
FRIERRSY) ERILE R AL, EAE T KT
AKBA 5L A TR NG S A U853 N BT
HMEST B, ZUBURYESZIR, WOk ) 7L 77 1) 2% BB 1
A, DR EEE B A R, SR ILA AR
RAE o ¥ R I 52 &5 T S5 7~ A [ HE )R] B Aok vk
AKBA ¥ 3 B 5 SR 3 35 @ A A T e
%o 30 min B, EEky RARVEHEN 17.28%, TiAH
AN [R5y B B )RR TIOR3 HE 2R AE 24%~29%, F
1% 28.65%; 90 min I, 518Ky R HI 2N 23.83%,
T AH A [R]85 B[R] 8 it V5 tH 23R 7 28%~38%,
IS 37.36%; HAERCH I 7E 300 90 min B 5
VA R BN 25.02%- 37.36%, BEEK 7 HI 4R
=T 44.79%. 56.78%. R R E i T
MEB LA TR AKBA K, n] REE s 7L &
2yl B I R o R, Wb R, iR
R RAS ] o] BSR4 — Rl v, SAE L
IFUHACR — 5 EIR ok o0t AL AV i DG AR
F, ATREM T A EFR L TR /N, LR A
K, FERMSER ) 4B ARt pe st og, (6F
R4 HRH 39808 5 VI 1) A e T ARG K
T AN K A rho0 BE B 4, LA T AKBA B 5
T, TR SRR AR, BB Bk R |
FLFE LKA, B IR LR AT Y,
ARSEES AR R, & B A TR 3k LA 2K
B BV, E B R — D d e 24 B S B0 A TR A
K 5k 2 (R 2GR AR, BB ROk A X 245 3411
S, N FLE RO HE IR N et 2%
SE 3k
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