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W E AN.ZIRNE XA PR SRR LA L- R f-B A L R AN R, Fik R AAAEE
o GIEAEA RTX-1701 £am AL F2 5 TR, 4 B 4 808 F KOG/ m 3 4 m] 5208 8 4 240 °C, #HA4E 0 iR E 4 240 °C, R A A S
S RAL, AR A 3 mL/min, #AEZ A 0.5 L, SEEE R A 50: 1, 4R . p-RH FAERE LA L- A -G A FEAUE g A )
TR R E AT B 4 #)  0.029 7~0.267 1 mg/mL(#=0.999 9) . 0.024 3~0.218 9 mg/mL (#=0.999 9) .0.126 0~1.134 0 mg/mL
(r=0.999 9) .0.217 2~1.954 8 mg/mL (»=0.999 9) ,0.136 3~1.226 9 mg/mL (+=0.999 9) ,0.044 5~0.400 3 mg/mL (=0.999 5) ;
B Mo A 4 0.028 5.0.008 7.0.018 6.,0.016 8,0.014 5.0.042 1 mg/mL, ##l F& 2% 4 0.009 4.0.002 9,0.006 1.0.005 5.0.004 8,
0.013 9 mg/mL ;45 % F Aa 0k &M AR X369 RSD 390y T 3% ; AnAf Bl 551 4 98.13% ~101.30% (RSD=1.20% ,n=
9).98.44% ~101.81% (RSD=1.28% ,n=9) .98.26% ~101.05% (RSD=1.19% ,n=9) .99.08% ~101.58 % (RSD=0.89% ,n=9) .
98.66% ~101.66% (RSD=1.17% ,n=9) .98.84% ~103.60% (RSD=0.96% ,n=9) ; ¥ 5 4% % #| 4 14.552~46.766, 16.951 ~
22.096 ,80.597~113.115,205.224~242.537 . 47.761~135.697 . 26.493~45.771 mg/g. %&b A kWA MIE EH WHEE T4
MR AF, TR TR B S Ak o 6 AR 09 R OF T A AR R B AN AR I L A RS

KBRS A AR Gk BTN P AR LA L 5 - A K s Al A A E T

Simultaneous Determination of Contents of 6 Components in the Oil of Blumea balsamifera by GC

CHEN Baowen', QIAN Yixin’, ZHOU Liya’, WANG Lu**, KANG Jichuan"*(1. School of Pharmacy, Guizhou
University, Guiyang 550025, China; 2. Engineering Research Center of Southwest Bio-Pharmaceutical Resources,
Ministry of Education, Guizhou University, Guiyang 550025, China; 3. Guizhou Rui-Teng Intellectual Property
Agency Co., Ltd., Guiyang 550007, China)

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of contents of f-pinene, linalool, L-camphor,
L-borneol, p-caryophyllene and xanthoxylin in the oil of Blumea balsamifera. METHODS: GC method was adopted. The
determination was performed on RTX-1701 capillary column (programmed temperature). The FID detector was controlled at
240 °C. The inlet temperature was set at 240 °C. The carrier gas was high-purity nitrogen 3 mL/min. The the sample size was 0.5 pL,
and split ratio was 50 : 1. RESULTS: The linear range of p-pinene, linalool, L-camphor, L-borneol, pf-caryophyllene and
xanthoxylin were 0.029 7-0.267 1 mg/mL (»=0.999 9), 0.024 3-0.218 9 mg/mL (»=0.999 9), 0.126 0-1.134 0 mg/mL (+=0.999 9),
0.217 2-1.954 8 mg/mL (»=0.999 9), 0.136 3-1.226 9 mg/mL (+=0.999 9), 0.044 5-0.400 3 mg/mL (+=0.999 5), respectively.
The limits of quantitation were 0.028 5, 0.008 7, 0.018 6, 0.016 8, 0.014 5, 0.042 1 mg/mL; the limits of detection were 0.009 4,
0.002 9, 0.006 1, 0.005 5, 0.004 8, 0.013 9 mg/mL, respectively. RSDs of precision, stability, reproducibility and durability tests
were all lower than 3%. The average recoveries were 98.13%-101.30% (RSD=1.20% n=9),98.44%-101.81% (RSD=1.28% ,n=
9),98.26%-101.05% (RSD=1.19% , n=9) , 99.08% -101.58% (RSD=0.89% , n=9) , 98.66% -101.66% (RSD=1.17% ,n=9) ,
98.84% -103.60% (RSD=0.96% , n=9) , respectively. The contents of 6 components in the sample were 14.552-46.766,
16.951-22.096, 80.597-113.115, 205.224-242.537, 47.761-135.697, 26.493-45.771 mg/g, respectively. CONCLUSIONS: The
established method is simple, accurate, precise and reproducible, which can be used for simultaneous determination of contents of
6 components in the oil of B. balsamifera. It can provide reference for comprehensive evaluation and extraction technology study of
the oil of B. balsamifera.
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1 #d
1.1 {88

GC-2010 Plus % GC 1% , £33 RTX-1701 % £ 445
#2010 Plus &0 IO 25 TRl 4% . WBI-2010 Plus Y HE
FETT L AOC-201+S Y [ gl i A£ 4% . Lab Solutions 5.87 T
Y3k ( H A Shimadzu 23 ] ) ; BS1101S B 7 43 2 —HL 7K
- (£ = Sartorius 23 7))

1.2 #AR5RF

B-UER T AL (5. C10H116, 413 . =98% ) AEML
T ZE X B N (HE42 . CLOH 1204, 4t . =98% ) ¥4 i B
AN TEHAE T AT B2 Rl HR AL ;L5 g o et (o | 6 24
SR E RSB, S 111749-201702, 4l : 99.9% ) 5 75
REREH B (5 72819866619, 4l : =98% ) \f- 4T
Xt BE S (FIE5 . Z02A9H6T113, 4l . =98% ) ¥ | ifg
PG R AT BR S w5 - fioxod Bt [T s T )
( B AR AL S  F1705071, 4 . =98%1; LN
T CGRM AL F] L S 201703175 5540 B A& L Hik5-
20170409; 5t C ], #E+5: 20170321 ,20180116 5 ALA%
¥4 500 mL/Af ) 5 7K A7 R FF R 6T B S [P, BT T i)
(A BT LS . 71709026, 4% . =99.5% ] ; W i
el K Ak .

2 HiEE&R
2.1 BiEEH

g A RTX-1701 B 4045 A (30 mx0.32 mm, 0.25
um) 5 B T WA IR 100 °C, LA 10 °C/min THE &
150 °C , {#4¥F 1 min, Pk 20 °C/min J}i& 2 220 °C, {545 6
min; A7 2%« R B TR AR 5 R AR R < 240 °C
AR IR £ 240 °C 3 8 w2l /A (Al :99.999% ) 5
P : 3 mL/min; AR R 0.5 pL; R AL EL 150 1,
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22 BRAFIE
2.2.1 IREX IS IS PRBAEOMER 5
st B~ VT  B-VR M L~ i R LARE i %o B A5 1,
F[F]— 10 mL &, i s i 7 R 22 20 2
B-TRIG T AREE | LR L- DB L p-A AT 0 FTAE RN
o R BE 43 0.371.,0.304.,1.575.2.715,1.704 . 0.556
mg/mL (TR G X R T
2.2.2  INFRETR KR FRIBUKAZ IR B B X RE I 6,
T 50 mL I A, i H B A R AR R 2R 20 S Ao
HeJE o4 9.982 mg/mL ) N BRI
2.2.3 MHAAR R B RBCC AL AL 40 mg,
F 10 mL 2 A A “2.2.27 50 F NARA K 2 mL,
TN B R IR R B 20 15T, 42 0.45 pm AL B
i BUEEE T, RIS
224  ZSEANTHREE DA R A 1 ) BRI
2.3 REERAMERE

A3 BL2.27 T YR o BRI R A VA TR Y
PRI 45 PR BRI, #2217 T (0 1 2 AR AR 5 |
ICEEEE L TEILE 1, mIE AT, 45 A Y RE TR 31 3
L e B E RT3, PR B I A 2/ T 13 min, #RS
BB KT 3 000 325 115X BEVA TGN 2 Jo T4
24 ZMXRER

R B 2.2, 17 350 R A BE AP % 0.4 0.8, 1.0,
1.8.3.6 mL, /& T 5 mL &I A E A “2.2.27 1
T NARES I 1 mL, PRI B 2 R 2L 19 R AR E T
YRR . BOE R, #2170 F (i SR UEREN 2 0 5%
UEETRT R, LAAS 535 PR A B VA 3 L o) s A s 4%
A5 AR P TR R L () S AR R A T2 [ T, 25
R L,
2.5 TEERSHKNRELRE

R I 2.2, 0 N IR AR BE S TRGE o, T H
0 LR RE, 2.1 IR 5 S R ERE I S, LA T E
10: 1.3 1Al bl KRR . 2550, p-IR M Y ha
Pt L-RE L IR B-A AT ACHUR R B9 R 51 A
0.028 5.0.008 7.0.018 6.0.016 8.0.014 5.0.042 1 mg/mL,
K BEL 45591147 0.009 4,0.002 9.0.006 1.0.005 5.0.004 8,
0.013 9 mg/mL.
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B2.2.17 50 R IR A6 HR ShVGE 1, T RER R
Jei  F 2.1 R ok SRR SRR AE 6 UK, T SR U T
B 55 B-IRM Ty s | LR | L- e B T A
LI 2R 05 TR AR RSD 43 51124 0.519% . 0.96% . 0.09%
0.12% .0.19% .0.49% (n="6) , KWL ERE H KL 1F-,
2.7 REMLE

B 2.2.37 50 F (S T (JiE5: 20180116) 38 i
AT EIR T AE 0.2.4.6.8.10.12 hi#%“2. 1730 T £4,
TEA R REREN T SR T A . S5, B-R I S RERE
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D.ZE U6 IR
T LA-URM s 2. 05 BRI s 3. LR MG 5 4. L-JE ki 5 5. 095 5 6. 41 71 s 7.
TEMUMZ
Note: 1. f-pinene; 2. linalool; 3. L-camphor; 4. L-borneol; 5. in-
ternal standard; 6. f-caryophyllene; 7. xanthoxylin
1 StHEGBEE
Fig1 GC chromatograms
x1 @mAFRELMEEE

Tab 1 Regression equation and linear range

FElIG EIEyE: r KPR, mg/mL
P y=0.635 6x+0.002 | 0.9999 0.0297~0267 1
higiid y=0651 6x—0.001 9 0.9999 0.0243~02189
L-HE y=0.78120—0.0143 09999 0.126 0~1.1340
L-Jehi y=0.807 0x—0.0250 09999 02172~1.9548
p-afE y=0.866 2:—0.0125 0.9999 0.136 3~1.2269
TEHmE y=0371 9+0.001 6 09995 0,044 5~0.400 3

2.8 EEHIKE

BURE S (H1E5-: 2018011640 mg, H 6 44y, #4¢2.2.3 737
O A S AR, 2.1 A S A R
FE 10 53 W TR FH I 422 AR vk SRR & b 6 R R o 1 B
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B 5 p-URME YRR LB L-JE K B TR A
BT 25 00 1 8 5 4 R 16,296, 20,466, 114.568
209.877.117.284.,35.062 mg/g, RSD 43411 1.79% .0.97%
1.26% .1.04% .0.99% .1.23% (n=6) , XA L EL
PEESAT .
2.9 IR RIS

BE 5w AR (5. 20180116) , 3L 940y, A4y
2520 mg, 43 BIINA—E TR A X B ShVATR L $52.2.37
T 7 i A (e SV T, P 2. 1T i A R
W SR BRI IeR 255 3k 2,
2.10 T AMEIRIE

BOFE i (1645 : 20180116 ) 3 o, 4 “2.2.37 W1 R f ik
il A5 BB VAR, T 2.1 TR 1% 45143 I AAS [ 1
FE TR EE (230,240,250 °C) A (98,100,102 °C) i
(2.3 .4 mL/min) #EREINE , 0 SRV TR RO N BR T
B 6 R I R, SRR, SR
RSD ¥/ F 3% , $2 75 A% 77 v ml il /e i B 225K, i
R4t
2.11 HREENE

UBAHERE S, BEOY 40 mg, 4%2.2.37 00 F Jr ikl 25 44t
ARV, PR 2.1 T (o A5 PR UE AR | REHUAE A
SEATHERAE 3R, 0 S T I AR IR AR rh 6
BT R e S R L 3,
3 itig

FEFES AT PR EF D BIH 5L T LR TR FH
VARBTG5 oy B DL . S5, DL LR LR N
FB, % E h bR LR LERIESN, 76 3 min IR LT
RV, AT R A R 2 B L X AT RE S LR &

B BRI K M WK G TR RHR T S K A o5 LA

FH A SR B, A S e R B e A R 4, L BEAE GC 4y
BT oR AN 5 o3 il Hh 40, BGEBRR LA SR . [RIET, 28
FXRR YRR T TR, FFAE 10~30 °C/min Y A
XETHR R TR G5 R B, LR LR e T
Fh 28 150 CAEAT I 06, FLAR EA I [ AR 3T, e i A T30
A (10~30 °C/min) TCIENE & 4085 s 76 150 CIREA 1
min B}, L-RE I A L- DR Ik KA 0 B s, G |
U5 TR BS FR FAE ARG R SR, 7E 210 C LR Joik i
W, Y3 T 28 220 CARA% 4 min J5 A5 LABERE H BRLE
kb, AR T R R R R AR R DARE S AR ARG 2 1 4B
B A i TR R AT S R 2 B
B, TCARIE A &, DRHKs 220 °C 4352k i ] i3 2
R 6 min, H A T ARSI FHEFR T

AWFGE &M E LS R BN, L- el b 3L o b &
St g (A, AR A SRR R B S AR R , 4B
20.5% .24.3% .20.6% .20.8% , FF& (R M A 25k R
TR TR UE ) e B RLE IR T 20.0% ) , X 457K B
SRR RIS AN R AHRT L i 5 5 P 5 i 32
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BN AR P A S TA) AR 25 B0 1 AR AR B R 22
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F2 MERKERELER (n=9)

Tab 2 Results of recovery tests(n=9)

T BRRGGE,  WAR,  WEE,  MERE, MR, RSD,
mg mg mg % % %
i 0315 0256 057 99,61 99.84 120
0323 0256 058 100.39
0323 0256 058 100.39
0324 0320 0.64 98.75
0324 0320 0.64 9875
0316 0320 063 98.13
0331 0384 072 10130
0331 0384 072 10130
0326 0384 071 100.00
JitR 2212 1.728 3.97 101.74 100.58 128
2269 1728 397 98.44
2269 1728 3.9 99.02
2281 2160 448 101.81
2281 2160 448 10181
2203 2160 44 10171
2326 259 49 100.08
2326 259 493 10046
229 259 489 10023
L-Hihi 0.39 0382 0.78 101.05 99,87 1.19
0404 0382 0.79 101.05
0406 0382 0.79 100.52
0408 0478 0.88 98.74
0408 0478 0.89 100.84
0398 0478 0.88 100.84
0416 0574 098 98.26
0416 0574 0.98 9826
0410 0574 0.98 9930
L-Jehi 4051 3184 725 10047 100.15 0.89
4156 3184 133 99.69
4156 3184 133 99.69
41m 3980 822 101.58
417 3.980 822 10158
40m 3.980 8.0 99.95
4261 4716 9.3 99.85
4261 4776 901 9943
4198 4776 893 99.08
p-t 2264 1.736 401 100.58 100.15 117
2303 1.736 408 10121
2303 1.736 406 100.06
2334 2170 454 101.66
2334 2170 454 101.66
2276 2170 44 9926
2381 2604 495 98.66
2381 2604 49 99.04
2346 2.604 493 993
b2 HES 0.676 0.688 136 99.42 100.49 0.9
0.693 0.688 139 10131
0.693 0.688 1.39 10131
0.697 0.860 155 99.19
0.697 0.860 1.56 100.35
0.679 0.860 157 103.60
0711 1.032 1.74 9971
0711 1.032 175 100.68
0.700 1.032 1 9884
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TR, SRR BRI 2R, PR s S O TR 0
i AR B B B R R, X5 T o A T SR A
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®3 HMBENELR(n=3,mg/g)
Tab 3 Results of content determination of samples

(n=3,mg/g)
s i bt i L8N L-Jelii AT AR
20170317 46.766 16.951 80.597 205.224 135.697 45771
20170409 21269 22.09 97.637 242,537 47761 26493
20170321 14.552 21.018 112.811 206.343 104.726 35323
20180116 16.572 20.763 113.115 207.834 116.541 35.043
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