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BE. Bo v —WNEIFEREIRNE LA Blumea balsamifera (L.) DC. JH™ B-JEM . B-ATM . Mk, a1 7714
FUERE S Ml & A s, ik XAEMOTR BRI Rk A PEG-20 M A (30 mx0.32 mm, 1.0 pm); &
TR B EaiE T (99.999% ) 5 FID K #$IR B 240 °C, #ERE LIRS 240 °C . DIBIRR AR, 118 HAD 4 Fhag
SIMRIER T, FERSA R, &R WG, O, B, e PTEFE M HITE 1.49~59. 5 pg/mL (r=
0.999 6), 2.22~88.8 pg/mL (r=0.999 6) . 6.48~259 wg/mL (r=0.999 7). 3.64~146 pg/mL (r=0.999 1)
16.4~656 pg/mL (r=0.999 8) JuF NLM X R R4, FHIMFEEILE (RSD) 43510 97.4% (0.9% ) . 99.0%
(1.3%) . 98.9% (0.9%). 97.6% (0.9% ) F199.7% (1.0% ), —IMZIIEIIFERILIE TAMRE, &k zhik
HEwtee, EREML, WTHTENF MRS,
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Simultaneous determination of five constituents in the oil from Blumea balsamif-
era by QAMS

QIN Jin-ying',  XIE Xiao-lin', ~ ZHAO Yuan', ZHANG Xin-feng’, WU Qian’,

WANG Chang-sheng®,  LIU Zhi-gang'"

(1. Department of Food and Pharmaceutical Engineering, Guiyang University , Guiyang 550005, China; 2. Huangguoshu-lishuang Pharmaceutical Co. ,
Ltd., Guiyang 550004, China)

ABSTRACT: AIM To establish a quantitative analysis of multi-components by single mark (QAMS) method for
the simultaneous content determination of (3-pinene, [(-caryophyllene, camphor, o-caryophyllene and borneol in
the oil from Blumea balsamifera (L.) DC.. METHODS The analysis of ethyl acetate extract of the oil from B.
balsamifera was performed on an A PEG-20M column (30 mx0.32 mm, 1.0 pm), with nitrogen as carrier gas
and FID as detector. The column temperature was controlled by program. The inlet and FID detector temperature
were all set at 240 °C. With borneol as an internal standard, the relative correction factors of the other four consti-
tuents were calculated, followed by the determination of their contents. RESULTS [-pinene, B-caryophyllene,
camphor, a-caryophyllene and borneol showed good linear relationships within the ranges of 1.49-59.5 pg/mL
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(r=0.999 6), 2.22-88.8 pe/mL (r=0.999 6), 6.48-259 pe/ml, (r=0.999 7), 3.64—146 pg/ml, (r=
0.999 1) and 16.4-656 pg/mL (r=0.999 8) , whose average recoveries (RSD) were 97.4% (0.9% ), 99. 0%

(1.3%), 98.9% (0.9%), 97.6%

(0.9% ) and 99.7%

(1.0% ), respectively. The results obtained by

QAMS approximated those obtained by external standard method. CONCLUSION This accurate, stable and re-
producible method can be used for the quality control of the oil from B. balsamifera.
KEY WORDS: Blumea balsamifera (L.) DC.; oil; B-pinene; B-caryophyllene; camphor; a-caryophyllene;

borneol ; QAMS
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B GC-2014 RIS AH TS (BL Aoc-20i+s H
BIERERS) . LAB Solution ffif TA/ES, ( H A &
25HE]) 5 KQ5200DB RS 7 i s (VLI R
I A A BRA D) ;. FA124 B 437 K7
( Ll RFAER A R AT o

B-TEM (H#5 111827-201508) . Hifixi (#t5
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ST 8 LA 25T 2017 4 10 AR A 5%
Mg B B, 25t B B2 B R DA R S e o 3
BHEY) XM Blumea balsamifera (L.) DC. AJH-,
UM TR 22 30k A 43 B T A5 ) SEAN AT RE it
2 HERE4R
2.1 —mEpikds
2.1.1 gk AiEHRH PEG-20 M KR
AMEM (30 mx0.32 mm, 1.0 wm); FHTRARA
Ry AR AT 10 2 1 BFTHE (i
AIRE 70 °C s YEFF 2 min, P15 °C/min R TR
2150 C, 4ERF2 min) 3 SEFEWEEE 240 °C; R
FID R0 8%, IREE 240 °C; #FFEE 1.0 pL, @Ai%El
LI 1,
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Fig.1 HPLC chromatograms of various constituents
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2.1.3  NFRIEWEEISS  BUSERAKHIR TR, %
FRAE, BT 100 mL SRS, ISR CBEH B2 %)
B, BORUB R E N 15,0 mg/mL I INFRIEW, H
0.45 wm AFLIERELTUE, EIFS .
2.1.4 IRAXESEREI S ORI B-IR M
B-A P W . FEAK . oA A0 R0 A X R T 8 R 45
2.0 mL 2 10 mL S, 2R £ 1R B il R o &
Wl 5k B-TEME 0.074 4 mg/mL., B-f1 17
0.111 mg/mL, #E i 0.324 mg/mL. o-f1 77 %
0. 182 mg/mL F1JEfiKi 0. 820 mg/mL R4 X} IR 5
W, 280,45 pm RASLIERES g, BPAS,
2.1.5 Ml @ mdl S WL R AR 2
0.2 g, WHEHE, BT 100 mL BT, KEMA
AIRMARIE 1.0 mL, IMZMRIBRERBZ%, 7
21, 220.45 pm fALIERE L IE, BITS,
2.1.6 LPEXRFEE MHEREI “2.1.47 BT
REX AR 0.2, 1.0, 2.0, 5.0, 8.0 mL %
SIET 10 mL &2, A NPREER 1.0 mL, N
LR OTRFR R ZEZIE , MRS R B TR A X
WO VS W, o3 RGBS TR B 6 R T TR
1.0 pL, 7E “2.1.17 TS T HERE, DIXT IR %
WP R AL bR (X)), R IR R 55 A A i T AR
ZWAYAES (Y), #EATEIE, G5 R %k 1, R
B-IRM: . B-ATH . BRI . a-f PTIR AU I AE S A
TN R R,

£1 BRSEMXZR

Tab.1 Linear relationships of various constituents

WA I 77 ﬁfﬁ@g
B-IR I Y=1.28X-0.987 0.999 6 1.49~59.5
B-11 7 ks Y=0.290X-0. 093 0.999 6 2.22~88.8
o Y=0. 107X-0. 308 0.999 7 6. 48 ~259
a- A Y=0. 137X+0. 332 0.999 1 3. 64~146
Jie i Y=0.037 8X-0.242  0.999 8 16. 4~656

2.1.7 MXSRCIEHEFME % 0 R AS R
RS RIRA M B RAR 1.0 uL, 7 “2.1.17 i
TSI N HERE, 0 SEAS IR 0T ik ) R 5 R
P, ok, iR BRI, B-A
Yl . B, oA VT H R AR X B8 E T, A B-
TR BT L BEIN . oA AR BRI RS E
4351k 0.513, 0.592. 0.401, 0.639, RSD 434
H11% . 1.5% , 0.9% . 1.6% .

2.1.8 KiwEIRE B “2.1.47 IR IRA XA
MRV, FE 20117 TEGE AN IES A 6
b TR 41 TY AN g o R Pt/ i TR AR T it

AL LLIE Y RSD {H, AT B-IRM: . B-A 47, #%
10 . oA P M Rl B 0 T AR LR (EL B9 RSD 43 0l Ry
0.8% . 0.9% . 0.2% . 0.7% . 0.2% , FHiZ L
K R4S,

2.1.9 BRI S FREUR] —HE 3 A
i 6 (1 5FER), KIWARE, & “2.1.57 T
ORI, 2. 117 TE A
THERE, W A, 1S B-URME . B-A T
TR . o 7 0 0 i 1 AT 40 oA 1301
16.6, 71.5. 26.9. 232 mg/g, RSD 23510 1.3% .
1.6% . 0.9% . 1.7% F1 1. 0% , 2MiZ )7 ikE &M
R4r.

2.1.10 FREMRE 1 5K F M, %
“2.1.5" WU rkdl S bl s, fE 20117
WEE AT, S TERMKEWNO, 2, 4, 8,
12 h A, W T AR, IF 5 AR A% 0 T AR
L, s B-JRME . B-A T, R, oA 1T
A1 i s G AR HCAE A RSD 20 51k 1.4% . 1. 1% |
0.7%, 1.3% . 0.8% , FIHLKXSIFWAE 12 h N
et RLr.

2,111 keI RS B RIS Lo A
CRIBSE ARG 6 4y (1 S, B HE
SRR 4.0 mL IR A X B SRR (B-IRM .
B-AATHa . FEK oo~ P M RT O I B U B 53 0l A
0.344. 0.429, 1.83, 0.695, 5.27 mg/mL), #%
“2.1.5” WU Jrkdl g b s, fE 20117
WG TR, TR EICR, G55 0% 2,
2.2 — B Rk eh et bk

2.2.1 EEMEER KB LR S FEE
XTHE S R AR IR AW, FE 2.1 17 WAk
PERHERE, JESRA XTI S NS Y iEm A, 1A
AT B A X B IE R, AT B-YR M. B-A AT
Wi, BRI oA AT YRR R B GE T 4 0 R
0.519, 0.586. 0.409, 0.627, RSD % %l &

2.6% . 3.1% . 2.9% . 4.1% , 38 AH %K F K
FRIEZ MR L,
2.2.2 AEALES ST AXAL IER PR m %A

PEG-20M (30 mx0.32 mm, 1.0 pm) £ JEE40%
R, 2 5T B GC-2014C KM (4 3% 1
Agilent 6890 N “AH {4385 28 G2 X 3L 40 il b JL A AR
ARG IE R P2, AS B-IR M . B 1
FRE G FN oA A7 45 AE X 488 IE 7 RSD 435014 3.3%
3.8% . 4.7% . 3.8% , B[RS RGN
85 WA ARG AR 1E PR T B 35 R

383



2020 4F 2 A

R %

February 2020

BAE FH2H Chinese Traditional Patent Medicine Vol. 42 No. 2
T2 FBRSMERKRKIEER (n=6)
Tab.2 Results of recovery tests for various constituents (n=6)
% B/ g J5 A it/ mg A/ mg 754/ mg R /% SEH R /% RSD/%
B-TK N 0.101 5 1.329 1.376 2. 654 9.3 97.4 0.9
0.100 8 1.320 1.376 2.673 98.3
0.1025 1.343 1.376 2. 683 97.4
0.105 2 1.378 1.376 2.711 96.9
0.104 9 1.373 1.376 2.709 97.1
0.108 2 1.417 1.376 2.772 98.5
B-F 1 Hs 0.101 5 1.685 1.716 3.382 98.9 99.0 1.3
0.100 8 1.673 1.716 3.339 97.1
0.102 5 1.702 1.716 3.399 98.9
0.105 2 1.746 1.716 3.433 98.3
0.104 9 1.741 1.716 3.450 99. 6
0.108 2 1.796 1.716 3.527 100. 9
T fii 0.101 5 7.257 7.310 14.50 99.1 98.9 0.9
0.100 8 7.207 7.310 14. 43 98.9
0.102 5 7.329 7.310 14. 54 98.1
0.105 2 7.522 7.310 14.73 98.6
0.104 9 7.500 7.310 14. 66 97.9
0.108 2 7.736 7.310 15.08 100. 5
a-A AT 0.101 5 2.730 2.780 5.459 98.2 97.6 0.9
0.100 8 2.712 2.780 5.411 97.1
0.102°5 2.757 2.780 5.451 96.9
0.105 2 2.829 2.780 5.531 97.2
0.104 9 2.822 2.780 5.516 96.9
0.108 2 2.911 2.780 5. 646 99.1
ya] 0.1015 23.59 21.08 44. 42 98.8 99.7 1.0
0.100 8 23.42 21.08 44.31 99.1
0.102 5 23.82 21.08 45.03 100. 6
0.105 2 24.45 21.08 45.17 98.3
0.104 9 24.38 21.08 45.52 100. 3
0.108 2 25.14 21.08 46.39 100. 8
2.2.3  R[EEFERE AR E R F R R A PREXS 6 LS b B-URMR . B-A T . REIN

B GC-2014C SAHGIE REGE, %% T KB-
Wax K AH 4 3% & 40 & (30 m x 0.32 mm,
1.0 wm) . PRHGE =M1 FF PEG-20 M (30 mx
0.32 mm, 1.0 pm), K # # i ik PEG-20M
(30 mx0.32 mm, 1.0 pwm) 3 FA[A] (0 J% A XA X
KAER TR0, AT B-IR M . B- A7k . AR il
H - A7 J AH 6 388 1E B - 19 RSD 43 51128 3.1%
2.6% . 3.3% . 2.9% , =B €k A X 45 Al A A X
W1 -6 I 35 ),

2.2.4 pEEENL b T RESHIIA B-TRM . B-A
i . RGN o AT M €0 06 ) 07 B, 3 S A X
KIEH I3 A w, WS s — 2 EHrY,
ARSI 3 5L T R AN AL A% A i A w4 F
BSR40 I e i e (A ARG O R ), &5
SRR, AR HXT PR B B ] AR AN [ A A p A
T AN, ERIE 3,

2.3 —M Sk E AARES RILEK
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*x3 AENEMEIEHE ERERE
Tab.3 Retention time on different instruments and columns

i @it fu/min
B-IR B-11 s M a- AT HE
EHE GC-2014C  Ki#EHILIA PEG-20M 0. 149 0. 486 0. 659 0. 851
2N PEG-20M 0.132 0. 499 0. 642 0.833
KB-Wax 0. 138 0. 472 0. 665 0. 849
Agilent 6890 N Ki#EH[ ik PEG-20M 0. 142 0.476 0. 651 0. 866
2 NPT PEG-20M 0. 142 0. 481 0.633 0. 879
KB-Wax 0. 139 0. 502 0. 665 0. 858
SEASE 0. 140 0. 486 0. 653 0. 856
RSD/% 4.0 2.5 2.0 1.8
x4 BRAESEENELER (mg/g)
Tab.4 Results of content determination of various constituents (mg/g)
e Sl 4 B-IRHE _ B-G s _ 5 [ . -GN HE
Whik  —WEWE WbRE  WEWE Wbk WEWE WERE - IEIRK
1 235.6 20.5 22.4 23.4 24.8 91.6 93.0 18.3 20.0
2 202. 4 13.9 14.9 25.0 27.0 51.3 52.3 16. 8 17.9
3 228.9 16.8 18.0 17.2 18.4 109 111 22.8 24.6
4 218.4 10.9 12.8 17.3 18.2 62.6 65. 1 38.4 39.9
5 221.6 27.2 28.8 10. 1 10.0 80.9 83.3 13.4 15.0
6 240. 5 15.0 16.7 35.1 36.8 50.7 52.8 29.2 31.3
TNF IR RS, [7]  Z/NE, BEH, £ FF, % CHEFIEILFEF DR
TE—N kg it fe | HEMEELY FRRME O3 R4 I ], sz, 2017, 39(1) : 26-32.

. o 1 L e [81 Z/NE, £ FF, BEEH, 5. CHF W0/ R kA
”WHH&E%’ AT EE AR TR E RIS DNA B RO [ 1], # & LR | 2016, 36
TN R AR [ 6 3% % 6 L DT B, 0 ). 59.63.

B-URME . B-A AT, REB A o ATIRTERS G0 (0] MG, sl i K, % CCRRMNET £ HE
P AR IE P F19 RSD #1/8F 5% , 3 H. 5 Flg MRS RN I, FRES, 2016, 38(10) ; 2172-2175.
SR R 2 A R A, e —Zip (0] B Bt EBT Lk % S GOk A 3
VAL HOR A8 P PR TR R B R I A )
oy N . i e o (117 PR, L W, F[HM, % AHRIER T2 2466
TEAT XA X R IE PR - TG J S I, A i 0 A W e DRSS [ D). th 8 25 2012, 43 (7).
BF, SR AR BB R R ki @ S5, TEAR 1448-1452.
AT, XA R A EBIME R ar, H (2] mfet, 2aks, fk i WPk s e
RSD ¥J/NF 5% , MIMEE T — il Z3E7E L& 7 R EEIE R Sk [ J]. H E ST A 2R, 2014, 20
N EL e ¢ G E S y (8): 82-85.
MR RER TR AT SRR B, (13] TR, WAL M, % WEW TR
S E k. MR ks (1], PR 2SR, 2006, 31(23) .
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