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Influence of various processing technologies on five kinds of boswellic acids in Olibanum
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Abstract: Objective To evaluate the influence of different processing technologies on contents of five kinds of boswellic acids,
a-boswellic acid, B-boswellic acid, 3-acetyl-B-boswellic acid, 11-keto-B-boswellic acid, and 11-keto-B-acetyl-boswellic acid, in
Olibanum. Methods HPLC analysis was performed to determine the content of boswellic acids. Influences of processing methods,
temperature, and time on five kinds of boswellic acids were compared. Results The contents of the five kinds of boswellic acids
were almost the same in Olibanum processed by three different methods, adding vinegar before and after processing and simple
stir-frying. The contents of five kinds of boswellic acids changed greatly with higher processing temperature and longer time. After
being processed, the contents of a-boswellic acid, 11-keto-B-boswellic acid, and 11-keto-B-acetyl-boswellic acid increased, while
those of B-boswellic acid and 3-acetyl-B-boswellic acid decreased. The content change trend of these five kinds of boswellic acids in
three batches of Olibanum was the same but with different variations. Conclusion Contents of five kinds of boswillic acids in
Olibanum varies with processing technology conditions.
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PSR 3 HEFLAAE 23 onl i B b st a2k
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5 00002550-T9K)  B-FLAF M2 (#£5 00002555-T9A)
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FLAEMR LS 00002575-TSK )X} 541 T+ Chromadex
(Irvine, £, JiHE %35 =99.8%. 11-FiHE-B-
CWFLER (LS 111710-200601) 6T [ 24 5
W 2 BT o S R i Al (SE [ Fisher 2]
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B, AR G B, BB,
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221 ik (iEHh Agilent SB-Cis £ (150

mmX4.6 mm, 5 um), VishtHR 0.1%HE% (A) -
LM (B), BAEEYEAEF: 0~7 min, 70% B; 7~
15 min, 80% B; 15~20 min, 85% B; 20~25 min,
90% B; 25~35 min, 100% B; AF{ 3 & 1.0 mL/min,
Ry K: 210, 250 nm, A3 30 Co BB 4
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1 #A&EMKA ) FRESXEMA (D £ 210 nm (A)
#0250 nm (B) #J HPLC
Fig.1 HPLC chromatograms of Olibabum (1)
and mixed reference substances (II)
at 210 (A) and 250 nm (B)
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11-FRIE-B- L I LA B0 R R 15 24 34 44 5 L,
B-FLAF RN 3- LTE-B-FL A FRA MMV 2 44 8.
16+ 24 pL FENBAHE R, LIS AR AR 4y
A PARR, JEFE s DR AAAR AT PR, £ 1]
VAT A a-FLF IR Y=536.5 X—7.07, r=
0.999 8; B-FLEM Y=323.4 X+0.984, r=0.9999;
3-LHE-B-FLER Y=377.8 X—5.05, r=0.999 8; 11-
BIE-B-FLEME Y=1 047 X+17.9, r=0.999 9; 11-
BeFE-B- LWEFLER Y=1216 X—0.400, »=0.999 8;
KW a-FLEFMRAE 0.089~0.445 pg. B-JL& MR 7E
0.576~6.912 pg. 3- LIE-B-FLA LA 0.484~5.808 pg-
11-B 5 -B-FL A MR AE 0.074~0.370 pg. 11-3kFE-p-4
WAL B R AE 0.302~1.510 pg ZePE 5% R KU .

2.2.3 AT L ERRIELE R R %
0.1 g, Ki% PR, BEHEE I, K52 I A B 25 mL,
FRE e, WEAAPE 20 min, B, FHREFRE,
FIEAN IR i, FR5T . BRI B3 10
mL, Z&T, BRI RS, AT SmL &
W, FEAS, 0.45 pm FENERE, BI15.

224 KEERAL AL TR LA
WK E IR 6 I, a-AL &R B-FLEMR . 3-L1E-B-
FLEMR 1-PE-B-FLER . 11-E-B- S FL & IR
UEETRIARAR MEL RSD 433124 1.3% 1.1%- 0.88%-
0.51%- 0.45%.

225 FamtERE Wb TR I A pER R
IYWHERIF T 04 24 44 6.4 8. 24 h FEREIE 19K,
o-FLEMR . B-ALEFMR. 3-LW-B-FLEFM . 11-FIL-p-

FUA R . 11-FR Ik -B- £ 1 3L A R 0 1 AR AR o0 L 11
RSD 73514 1.4%. 0.88%. 0.75%- 0.95%- 0.84%,
R AE 24 h WERE
22.6 EEMERE BT REIAFESHK 6
By FAK S A R, R E . o-FL
FIR B-ALHMR . 3-L1-B-FLEFMR 11-IE-B-FLF
2 11-BHE-B- CEEFL A& IR s 4> 201 RSD 43 1A
2.4%. 1.1%. 0.84%. 2.5%- 1.1%.
2.2.7  FEEDSCRRE  BCb R R LA AR o R
0.05g, 60y, KiEpRE, Mk mA s MIlE
B0, PRt R AL B, BEREIE, THRAS
o-FLEMR . B-FLEMR. 3-LWE-p-ALEFM . 11-F0HE-B-
FLE R 11-F5IE-B- ST IR 1T 38 [H D 2530 ok
95.7%. 101.2%-+ 99.7%. 104.3%. 100.1%, RSD
SN 2.4% 1.5% 2.9%. 0.53%- 1.4%.
2.3 ARIEHIFEX A BER LR 5 8IS0

WA ks FL A (bRt F5) 100 g, 37k H
SEINBEE] . JE B D 3 B ] v %
H, ML 100 Cy MBI 4 min, FERHE
HITEAT 3 4o HOENE, THEFIME. 3 M)
TEZ R ¢ sk e e e AN 1.
iR WoR, LSRR S IES S S IS RN S,
FLEIR IR EFAR o AR 722 18] A
FIEFMRMELEEER. MG 5 AL FRIIR
MR N o-FLAF R 11-FE-B-FLA RN 11-35%
FE-B- LBEALA IR BT 5, 10 B-FLE RN 3- L1HE-B-
FLEMR IR

x1 FREIAZEEHE S MABFTRELPPRESE (n=3)
Table 1 Contents of five kinds of boswellic acids processed by different methods (n = 3)

OREIWIRFS

JREE/ (mg~g71)

o-FLEMR B-FLATIR 3-LH-B-ALE R 11-35E-B-FLAT IR 11-FRE-B- LR FL A IR
A4 21.50 386.44 214.15 6.67 47.70
) 1Lty 4% 21.67 362.56 205.64 7.09 50.70
THI 22.25 357.93 190.34 7.87 53.98
JE MBS 21.70 349.15 189.80 7.67 47.99

2.4 AEEEIEE R E) X FL FER LA 7 R ST
WA —RIEFLA B B4 100 g, R
SN TR, 2 SEAN R BEAAN ) I [A] A
AT 5 MFLERRE T AL, REFEH AT
AT 3 43 HIEIGE, VLA I IR TR ) O AR
. GERIAE 2. fElMBEEE T, B RS
IR, a-FLAEIR. 11-FRIE-B-FLAF IR 11-3)

Be-B- LWL IR AT e 1 B-FLAIRAT 3- £ E-B-
FUAF IR R B, JF HL 5 R seo) i) AR A IR EE 1 K5
FHIRMREIRTF (3. 5 min), BHMLHRELEE KIS, 5
Toft 1 73 FR) AR A M R AR K

AR = (T i — AR ) / R
2.5 AEMRIABPIABRRESVHTN

W3 ANANFRIE LA A i 45 100 g, SR 56 I
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Table 2 Contents of boswellic acids processed after adding vinegar under different temperature and time (n = 3)

o-FLER B-ILF R LEEBILER  BEPAER BRI LBIL AR
WA mmasc s B BN/ B RSN/ B BESM S/ B RESE B
(mgg') H /% (mgg) H/% (mgg) H /% (mgg) H/% (mgg) F /%
AL CERD 21.50 — 386.44 — 214.15 — 6.68 — 47.70 —
120 C 2 min 21.90 1.9 361.54 —6.4 204.58 —4.5 7.07 5.8 50.20 5.2
3 min 22.24 34 347.27 -10.1 191.99 -10.3 7.37 10.3 51.84 8.7
5 min 22.54 4.8 332.09 -14.1 190.98 -10.8 7.40 10.8 53.65 12.5
100 C 3 min 21.60 0.5 371.83 -3.8 208.04 -29 691 34 48.85 24
4 min 21.67 0.8 362.56 —6.2 205.64 4.0 7.09 6.1 50.70 6.3
5 min 22.26 3.5 349.63 -9.5 189.15 -11.7 7.35 10.0 52.04 9.1
6 min 22.17 3.1 341.87 -11.5 185.62 —-13.3 7.41 10.9 50.70 6.3
7 min 22.33 3.9 341.44 —11.6 185.80 —-13.2 7.35 10.0 52.02 9.1
8 min 22.27 3.6 339.88 -12.0 183.83 —-14.2 7.74 159 55.39 16.1
80 'C 10 min 21.57 0.3 369.33 —4.4 209.05 2.4 7.09 6.1 48.37 1.4
15 min 21.80 1.4 362.77 —6.1 203.05 =52 7.11 6.4 49.61 4.0
20 min 21.98 2.2 346.22 -104 189.63 -11.4 7.31 94 53.01 11.1
25 min 22.64 53 342.43 -11.4 188.99 -11.7 7.25 8.5 52.85 10.8
30 min 22.67 54 338.72 -12.3 183.68 —14.2 7.37 10.3 52.01 9.0

®3 FRKFEIAFEEEE S HABTRERSRESH 1=3)

Table 3 Contents of five kinds of boswellic acids in Olibanum from different sources before and after processes (n = 3)

o-ALER B-FLATIR 3-LWE-B-AAR 1-BIE-B-AER 1B SR FL AR
KR BRI FR K B FrRA B FRESE S B RESE /. B FES% Bk
(mgg') # /% (mgg') /% (mgg) */% (mgg) F/% (mgg) F /%
fFED Az fh 21.50 — 386.44 — 214.15 — 6.67 — 47.70 —
100 C 4min  21.67 08 36256  —62 20564  —40 7.09 6.1 50.70 6.3
5min 2226 35 34963 9.5  189.15 -11.7 7.35 10.0 52.04 9.1
S AR 18.34 — 315.55 — 431.50 — 7.07 — 50.90 —
100 C 4min 2127 160 30207 43 37198 —13.8 7.57 7.1 52.99 4.1
5min  22.04 202 29383 69 35545 —17.6 7.84 10.9 55.39 8.8
Mt A 12.58 — 119.72 — 120.96 — 8.03 — 42.57 —
100 °C 4min  13.35 6.1 116.60 2.6 81.10  —33.0 9.63 19.9 47.08 10.6
5min  13.55 7.7 11641 2.8 7138  —41.0 10.91 35.9 51.19 20.2
3 itie ¥ 4 min, 120 C4 3 min, H5Abntmi g HIFL &4

FLAMIE DL “ S0k 2R R
SHHRUER . ARSI FIE IR R 804 1004 120
C. WREREE R oK, 80 CHHI 20 min, 100 C

MO B R BT, m TR LA IR 2 Bk
AWIFEFHEEET 3 FHES AL A 5 Bl A
PRI o3 R 5 o LA SR S I P 7 M
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