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Simultaneous Determination of 7 Boswellic Acids in Olibanum by UPLC-MS/MS
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Abstract Objective : To establish a UPLC-MS/MS method for the simultaneous determination of 7 kinds of boswellic acids in Ol-
ibanum, and compare the contents in samples from different origins. Methods: The determination was performed on the ACQUITY
UPLC BEH Cj5(2. 1 mm x 100 mm,1.8 pm) ; the 0. 1% formic acid-water( A)and 0. 1% formic acid-acetonitrile(B)in gradi-
ent elution as mobile phase. The flow rate was 0. 5 mI/min. The column temperature was 40 “C.. MS instrument was equipped with
ESI + ion source. Gaining the extracted ion chromatograms,then the peak area was used for quantitative. Results: The 7 kinds of
boswellic acids:a-boswellic acid, B-boswellic acid,3-acetyl-a-boswellic acid,3-acetyl-B-boswellic acid, 11-keto-B-boswellic acid,
acetyl-11-keto-B-boswellic acid and 3-keto-11a-hydroxy-B-boswellic acid had good linearity, r > 0. 9985. The recovery rate was
96. 8% ~102. 0% ,with RSD <3. 5% . Conclusion : The method is simple,accurate and repeatable ,and provides a reference for in-

depth research and quality control of boswellic acids in mastic.
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B-FLF R (#L5 : CFN91039-201710) 1 [ ChemFaces
o] AL L) |, 4l B 34 =98% 5 H i (a4l 4t
5:11014107923) | )i (432, 415 . JB081430 ) It
B 3£ [E Fisher Scientific 2 @] g (LC/MS 43-#7
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FRAN 11- BE-B- S BEFLF IR NS 2 4H,4 C MRk
TRAF o

2.4 MRSV VR R A O R BRIORE A 40 R
0.2 g, & T 50 mL HIEHEIE i W% In A TE/K &
M 20 mlL, PR e B 6, B A5 $2 0 30 min; 0%, FRPRE
Har, HIJoK CBERb 2 0 BT i, 35 5], R,
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2.5 ZMEXRRELE B LRGSRt —
AR 6 AN [ BT e T B2 A 0T HR TS 4R AR 2. 1
A 2.2 WUT 43 A 25 A7 000 0 T AR, DAEAE VR EE X
(pg/mL) AfEAL PR, (5L Y AL AR5 F) [
HEFE BN a-FL R Y = 1. 18 x 10°X +8. 01 x
10*(r=0.998 7) , £k 10. 0 ~200. 0 pg/mL;B-
AFMRY =2.43 x10°X +9.96 x10° (r=0.999 1),
LM 20. 0 ~ 400. 0 pg/mlL;3-2, Fifk 3-o-FL 2
Y=1.02x10°X +9.45 x 10’ (r =0.999 5) , £ {43
Bl 1.0 ~50.0 pg/mL;3-Z Bt IE-B-FLHBR Y =
7.19 x 10°X +2.83 x10°(r=0.999 1),k 55

R UBBMERS LC-MS/MS Rk EHRAL

fetrt Rt(min) - - MRMSH_____ :
MRM B F%f (m/z) EREHRIE(DP/V) i fE i (CE/eV) F B (CXP/V)
a-FLER 2.61 457.2/379.3 223 45 12
B-FLAFIR 2.42 457.2/379.3 198 43 11
3-LE o FLE R 3.28 499.0/277.0 252 37 9
3-LBEHE-R-ALE R 3.09 499.0/277.0 239 38 12
11-P5E-B-2L A R 1.13 471.1/393. 4 192 46 12
11-PRHE-B- L BEFL & IR 1.59 513.1/307. 1 232 39 10
- FE-11 -2 5E-B-FL A 1R 1.39 515.1/293.0 195 42 9
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A
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(%)

RSD
(%)

e A SR meR

A
B (pg)  (pg)  (pg) (%)

o-FLEFR 4278.1 4200 8234.5 94.2 97.7 2.4

8322.7 96.3
8§352.1 97.0
8427.7 98.8
8494.9 100.4
8461.3 99.6

B-FLEMR 17 929.218 000 36 119.9 101.1 100.1 2.0

35468.9 97.4
35839.9 99.5
35612.6 98.2
36 153.4 101.2
36 387.5 102.5
3-Z Bk H-a-F,
Py 535.0 600 1133.8 99.8 98.1 3.0
1094.3  93.2
1124.6 98.3
1144.5 101.6
1114.3  96.6
1126.4 98.6
Zi?%§§f§'8' 16 743.516 000 32 800.9 100.4 98.6 1.4
32552.3  98.8
32168.6 96.4
32615.5 99.2
32322.6 97.4
32619.5 99.2
11'¥& %%'B'?L4.14o.3 4000 8321.2 1045 102.0 1.9
FR
8290.7 103.8
8219.5 102.0
8115.6 99.4
8153.7 100.3
8215.1 101.9
%;;%%$é§'s'z‘s 946.2 9000 17 622.2 96.4 98.8 2.2
17775.2  98.1
17 865.2  99.1
18 090.2 101.6
17 649.2  96.7
18 027.2 100.9
3-f H-1la-¥2
g T 378.0 400  752.3 93.6 96.8 3.3
773.1  98.8
778.5 100. 1
757.9  95.0
777.8  99.9
750.7 93.2

30.0 ~600. 0 pg/mL; 11-$¢5E-B-AL A Y = 1. 26 x
10°X +6.42 x 10* (r =0.999 2) , & VLG F 10.0 ~

200. 0 pg/mL; 11-$k J-B-Z BEFL AR Y =4.59 x
10°X +1.85 x 10° (r =0.999 4) , £ P [ 20.0 ~
400.0 pg/mL; 3-Fifi H-1la-32 BE-B-AFM Y =
6.96 x 10°X + 1.73 x 10* (r =0.998 7)), £k V£ 5 [
0.2 ~20.0 pg/mL,
2.6 RS ORE R IR GO0 BRI
S HERE 6 Y, AT 25 LA IR 2 1 o3 1) O B I
/8] RSD 7£ 0.05% ~ 0. 47% , 4% 1% 43 W i #1 RSD 7E
0.22% ~1.79% , F WL kG % BE AT
2.7 REtEE R IR R — 2L A R
(RX-1),7350F 0.2.4 .6 .8 .12 h ##, & Jf i+
158 a-FLAFMR B-FLFIR 3- L H-0-FLF R 3-4
EAL-B-FL A IR 1 1B hk-B-FL A IR L 11-Hk hk-B- L T
FLAT R 3-F JE-11 -5 BE-B-7L 7 R W& i £ RSD 4
SR 2.5% 2.1% .3.6% . 2.9% .3.6% .3.1% .
4.2% , KWL e 12 h NERE PE R 4F .
2.8 EEVERALE  HRE LA EE RR (RX-
1), 4% 2. 4 BN J ATl 48 6 s i e i, A 4%
WEHC T WL SEFREINNE  THEA5 2 R 7 LA R Iy
I TE 1 RSD 43 %K 3.3% .2.9% . 4.5% .3.5% .
2.7% 3.6% 4. 8% , Rz I ik EmEVER LT
2.9 [ICRSEE: R E R E N R A A DR
FFEa (RX-1)6 4y, 1] e rpoRs 285 i A G5 B 2 RNk
F14) B4 X B 8, I TG K L T s T 8 %00 8 o X TR
GG AT INAE LRI . e RE 2.1 2.2 B
NOTEFERE ST, DL S B S PR A S A B Y
FEfE RP o FL iR, W 2,
2,10 FERDESSR B2 HERLAFE S 4K 2. 4 T
T A S, 4 201 2.2 WA AT
HEREIE . W3 3, AL EFPILEFRRIE ML 3-L 1%
He-B-FLAEIR & i, T2 Ak F) 21 286. 8 pg/
g B-FALEFMR &R/ Z ,i83] 17 579. 6 ng/g;11-
RHE-B-CBEFL IR . o-FL IR AN 11-BR5E-B-FL A IR
AFE S R T 4 000 pe/g. 3-LMEE-a-FL AR
A3 He-11a-32 JE-B-3L & R & & B AL, W1
1000 pg/g LT,
3 it

A TR FL A BRI Lo 01 ot S i FH ) 4
J5ids, o3 P58 T SO0 v (7S S B I $R )
PRI ) (H R, oK B TR ) S 48 I (]
(20 min 30 min 40 min) , 255K, ToK S BEAE R
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G5 e WA, TR AR €035 I 0 AR RN 5T % 2 B0 A T 0
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®3 AFHESTTMATRULGYNEENELER (ny/g,n=3)

G5 «FEMR B-ALEMR 3-CMH-o-FLEIR 3-CMA-B-FLAEIR 11-0cE-B-AL AR 11-cE-B-C AL &R 3-Fdk-11 -0 E-B-FL B R

RX-1 4278.1 17929.2 535.0 16 743.5 4140.3 8 946.2 378.0
RX-2 4408.5 17 391.5 420.0 17 378.0 3904.0 7 679.1 299.5
RX-3 4415.2 18478.2 177.2 14 886.3 3961.4 10 397.7 342. 1
RX4 4760.5 17 678.0 396. 4 20971.3 3874.7 10 497.5 86.9
RX-5 4723.8 18323.7 - 39 465.6 3864.1 10 999. 1 118. 4
RX-6 4832.3 19597.9 - 39 488.7 3 850.0 11 836.1 47.6
RX-7 4851.0 19 705.3 - 32 516.5 3972.2 11 658.6 78.9
RX-8 4550.0 18 004.4 628.6 17 323.9 4497.9 9029.0 431.2
RX9 3890.8 16022.1 445.2 13 712.9 3714.4 9 019.0 351. 4
RX-10 4 117.0 16 281.5 800. 6 15 607.2 4102.6 8 440.0 332.3
RX-11 4186.9 16380.0 1109.4 14 866. 2 3994.7 8 693.1 307.9
RX-12 3430.1 15163.6 360. 8 12 481.2 3916.6 8459.1 348.3
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