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Abstract: Objective To establish a GC-MS fingerprint method of Blumea balsamifera (BB), Aifen, and Blumea balsamifera oil
(BBO), and make a correlation study of the results. Methods A GC-MS method was developed for the fingerprint analysis of BB,
Aifen, and BBO. Then the CHROMAP 1.5 fingerprint system software was used for processing the results as setting up their common
patterns, painting the common peaks and evaluating the similarity, and according to the NIST11 standard mass spectrometry database
the common peaks would be analyzed. Results The GC-MS fingerprints of BB, Aifen, and BBO were established. There were 40
common peaks in common fingerprints of BB, 17 of Aifen, and 31 of BBO were painted and all of BB, 13 of Aifen, and 25 of BBO
were identified. The similarty of BB was 0.632—0.989, the extractions were greater than 0.900. BB and its extract had a good
correlation between fingerprints. Conclusion The study is simple, accurate, and reliable, which can be used for identification and
quality control of BB, Aifen, and BBO.
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A R LT R LN Blumea
balsamifera L. DC. [FJH a5t Fi8 45, 440K
A KRS, TZAERT . SN, 2
BLOBE. mSEAORIRGEE M, BAEEARE. i
VS SEThRL, T R . Bk MR SEE 11
W, R I ERE . Ok R g I
Flg ke 2K 28 ZE NS, SRl b a4,
W T B 2 TR JEORIPT gl i SR 2ok
AR M T A R, SN R E R
WRENE, FH T8 AR 25 ) RS 3R B R
a5 R 2,

o T R S s 4 B 5 O T4
MEZREI) AR S ETFB, THTSEAYmE
D KPP 25464 R 3 — PR R R MEB T, SR i
S MTTER A A TP 2y IR I A TR, T
DU 28 DL R rh 245 350024 J vt R PR BSR4
RPERIRREPES L, Pl g E . R R gl
J R AR B — 350k, AT AN R
RS WIEAT T RSN GC-MS FrgUE kit 51,
HENL T AT T A S B TR AR I
1 {XE5HH

Agilent 7890A-5975C “AH {0 1% J5T % 5 FH A (5
Agilent A 7]); VF-5SMS B4 H (30 mX250
um X 0.25 pm); EL204 R L1 RF (iR l-F6 A 2
XA BB AT D; KQ-3000DE ZY Hdas b 75 ki
veas (R AR AR A RD); CHROMAP 1.5
TGN R AR TT EHAE CRERN2 A5 H
BT,

UhE (BB). A4 Ew (BBO) ¥
SN AR B L P v 2 AR AR R B LA AR A AR
fit, A EENE 1, Hhg's s2~S11 9
ESY P INES TRE Y DA R IS S Y 7 e
B M B o MR 22 2 IR 5 A 22 B =5
o DR A R 8% 5 e S S B R AN Blumea
balsamifera L. DC. W1AHE, LWk (H 24 H{L
FIRAE A, e, #5 20140509).

2 AEEER
2.1 GC-MS &%

A VE-5MS BAEFE (30 mX 250 um,
0.25 um); FHEFEF AV 40 °C, fR%F 5 min,
LL 10 °C/min F+%2 50 ‘C,LA2 ‘C/min F+42 100 C,
LL4 ‘C/min J+% 160 C, LA 10 “C/min F}%2 260 C
{55 2 min, FFLL 50 “C/min JH% 310 'C, f#FF 1

F1 ZHEGM. M. XHERKE
Table 1 Sources of BB, Aifen, and BBO

Gi's ML SCANEAMALYS  ORHtS SCahFEuhits
S1 Bl A20151026  F20151110  Y20151122

S2  MEFZ  A20151210-1 F20151210-1 Y20151210-1
S3  HEEZ  A20151210-2 F20151210-2 Y20151210-2
S4 HEEZ A20151211-1 F20151211-1 Y20151211-1
S5 MFEFZ  A20151211-2  F20151211-2 Y20151211-2
S6 HEEZ  A20151213-1 F20151213-1 Y20151213-1
S7  HEFEZ  A20151213-2 F20151213-2 Y20151213-2
S8 JEFEZ  A20151215-1 F20151215-1 Y20151215-1
S9 JEFEFZ  A20151215-2 F20151215-2 Y20151215-2
S10 RS A20151220-1 F20151220-1 Y20151220-1
S11 JEF&F S A20151220-2 F20151220-2 Y20151220-2
S12 BBl A20151124  F20151130  Y20151206

S13 Bt A20151227  F20151221  Y20151212

min; HEFEIRESE 250 C; &AM ELiE<; R
Ui 1 mL/min; BEFEE 1 pl; 200tk 200 1; BT
iy (BED BS1U6, HTHER 70 eV BT
230 'C; DUZLAFIRE 150 °C; ALHZkinTE 280 C;
HHAEIR 3 min; TIC #5250, Fiiiu il m/z 10~550,
22 HiX@miAReH &

221 UANFA WA E S BCCAERR 1
g, R FRE, BT 25 mL HEEHEEIH, I 15 mL
LTk, Froe e, FE R, i, #s
10 min, H ZHEANERCR IR, I8, SR,
IS

222 MR I EI BOCOK 50 mg, K
ERoE, BT S mL &, N R,
o, BIf.

223 b s OCaN Il 50
mg, FERRE, BT 5 mL R, R L
ZI5%, 5, Rt

23 FHEFER

231 KEERLALS BRSO AR (S3,
fL5 F20151210-2), % “2.17 TN (il 4 pF i 2t
FE 6 I, s H A%, 45 RS A I RSD
H 1.11%~2.98%, RWULASHRG L RIT.

232 HEMRE WA g5 30t e (S3, it
5 F20151210-2) 50 mg 6 £, 4% “2.2.2”7 Wi FJjik
SPAT A ERA P SR, 4 €217 TR RSt
FENE, il ik, g5 R A I g i i RSD
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7 0.91%~2.94%, RKUNZITEREBNER .

233 Famtitee MR —3SOM AR TR (S3,

5 F20151210-2) % “2.17 Wi R &A%, 43 5)F 0.
2. 4. 6. 8. 10, 12. 24 h BERENE, 0 Hfa i
B, g R gAY RSD 4 0.65%~2.96%,

TR S VARAE 24 h PR GE PR UT

24 RYBEEMEILS S

2.4.1 FRGUEHEHEST A RICE . . X
FF AR SR “2.17 TR AR ERED E, 15
F 13 HERENAT 13 HEREK AT 13 #ERE AN A i
GC-MS FrgrEli, WK 1~3.

2.4.2 AR E REE R CHROMAP 1.5
RO RGP TT A, U5 S3 3L
AR G E S R, 52T 13 Hhk w2
MILERRERE, bros 40 NILHFeguE, WE 4
DA 54 S3 ISR (i 1€ oy S I K0, £33
T B3RO LA R BN, b 17 M EFTRA
U, ULPES; DAGRS 4 S3 M ah AR AL S (it 1
ZIRENE, 3387 13 LR F AR R,
Faom 31 AN fRguE, WK 6.

U Y I Y
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1 13 HRINEHM GC-MS L EE
Fig.1 GC-MS fingerprints of 13 batches of BB
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Fig. 2 GC-MS fingerprints of 13 batches of Aifen

3 13 HXNEH GC-MS B EiE
Fig. 3 GC-MS fingerprints of 13 batches of BBO

W AT FR L (E NIST11 FRAEi PEREATI

OIMT, S AR SCIRIE Y V% T LN E 2k 40
ARG, W 13 NLETRGUE. LE
25 MLHFRGUENE s K HA &I TR LU
BTV AU — A5, 7931 13 SRR b % B oy
SPRIRERT R S A, SRR 2.
2.43 HIUESHT KA CHROMAP 1.5 #5480 K
RGRERTT AT, 53 5 13 HER LN . Sk
AT A i s S A B RS AT b
B, DU WS SRR AR B AR ) e £ 4x
LAY, AR LK 3,
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Fig.4 GC-MS common fingerprints of 13 batches of BB
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Fig. 5 GC-MS common fingerprints of 13 batches of Aifen
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Fig. 6 GC-MS common fingerprints of 13 batches of BBO
x2 XNEDGH. IH. IAEHEFTEUFHS R EHENRES K
Table 2 Common peaks constituents and average realtive mass fraction of BB, Aifen, and BBO
AHXS Jo 5 53 20/ %
fr/min 5% o e - .
LAkt ok AR
23.82 (+)-2-#% i [ (+)-2-bornanone ] 6.61 9.23 10.66
25.87 WZ:-Jefii - (endo-borneol) 26.35 56.49 26.62
34.79 1-Z.3E-3-(Ni-1-38) 4= NIk [ 1-ethyl-3-(propen-1-yl) adamantine ] 1.57 — 2.68
35.70 3.3,5,6,8,8-hexamethyl-syn-tricyclo [5.1.0.0 (2,4)]oct-5-ene 2.29 — 4.03
35.78 B PHANE-13 (thujopsene-13) 0.33 — 0.76
36.31 M E A& P54 (dehydro-aromadendrene) 0.21 — 0.36
37.48 4-(1,1- " PR PG HE)-2E S [4-(1,1-dimethylpropyl)-phenol ] 0.36 — 0.23
38.00 1,7,7-trimethyl-(endo,endo)-bicyclo [2.2.1] heptane-2,3-diol 0.11 — —
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k2
fmin s L
S LETEST VI i & Rl
39.00 Fi174 (caryophyllene) 5.66 5.10 17.50
40.36 IEHRNE (humulene) 0.40 0.30 1.05
40.53 1 F FEJ (alloaromadendrene) 0.50 0.40 1.67
41.39 10S,11S-himachala-3(12),4-diene 0.17 — 0.45
41.98 K di-(v4) [longifolene-(v4) ] 0.04 — 0.14
42.17 THRALFIFZE (butylated hydroxytoluene) 1.37 0.05 0.06
43.71 4-methylene-1-methyl-2-(2-methyl-1-propen-1-yl)-1-vinyl-cycloheptane 0.13 — 0.35
44.37 decahydro-1,1,4,7-tetramethyl-[ 1aR-(1aa,4B,4apB,7a,7ap.,7ba)]-4aH-cycloprop 0.07 — 0.21
[e] azulen-4a-ol
4474 SMATIHE (caryophyllene oxide) 0.93 0.83 2.71
4525 FAIEE (guaiol) 0.47 0.52 1.19
45.46 B\ ZEEE (ledoD 0.09 0.13 0.25
4561 (D-(2)-KIREE [(+)-(2)-longipinane ] 0.09 — 0.24
45.73 AR FNILIK Z# (o-isopropylphenetole) 0.10 — 0.23
46.01 8--y-F M- (8-epi-y-eudesmol ) 0.41 0.48 1.05
46.46 10,10-dimethyl-2,6-dimethylenebicyclo [7.2.0] undecan-53-ol 0.37 — 0.53
46.92 1,2,3,4,4a,5,6,8a-octahydro-o,0,4a,8-tetramethyl-[2R-(2a,4a0,8ap3)]-2- 0.24 0.39 0.77
naphthalenemethanol
47.01 decahydro-4a-methyl-1-methylene-7-(1-methylethenyl)- 0.29 0.44 0.80
[4aR-(4aa,70,8ap)]- naphthalene
4734 et s (xanthoxylin) 8.77 21.23 17.78
50.17 phytol acetate 0.18 — —
51.90 FRHAR (n-hexadecanoic acid) 0.86 — —
53.43 2gfE (phytol) 1.21 — —
53.70 (Z,2)-9,12-W.ilR [ (Z,2)-9,12-octadecadienoic acid ] 0.20 — —
53.76 (Z,2,2)-9,12,15-WihR [(Z,Z,2)-9,12,15-octadecatrienoic acid ] 0.53 — —
54.26 +-t4t (heptadecane) 0.15 — —
56.02 ¢ (eicosane) 0.85 — —
56.90 Z4—4%¢ (heneicosane) 7.39 — —
57.97 Z4 =4t (docosane) 0.56 — —
58.77 A DUgE (tetracosane) 0.51 — —
59.31 7Nk (hexacosane) 0.40 — —
59.41 &% (squalene) 3.93 — —
59.81 ZF )\t Coctacosane) 0.58 — —
59.87 17-H+F#M (17-pentatriacontene) 0.39 — —
7 TCHOREE
“—"": no or unidentified
2.5 FEYEEEXES T AN AR GUEAE AN 2 R AT LUIE W,

B LM M ARG 5 300 gy ARSI IE S5 R A, T M 3T
MRS LU, WK 7. 8, WLLEHI . 404, SOMSLHIE 17 4, AE It IR 31 A4,
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R3 BHORZHBFDM. . XHNEH GC-MS 5L E
TEARILE

Table 3 Similarity evalution of GC-MS fingerprints of 13
batches of BB, Aifen, and BBO

L ABALLEE
it — o — -
SN Dk % PR IE
S1 0.632 0.998 0.993
S2 0.903 0.963 0.993
S3 0.989 0.997 0.997
S4 0.784 0.944 0.999
S5 0.831 0.996 0.998
S6 0.982 0.988 0.991
S7 0.985 0.990 0.989
S8 0.849 0.993 0.990
S9 0.954 0.997 0.993
S10 0.989 0.990 0.993
S11 0.980 0.983 0.924
S12 0.941 0.981 0.923
S13 0.809 0918 0.904
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Fig. 7 Mirror image of BB (A) and Aifen (B) common

fingerprints
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Fig. 8 Mirror image of BB (A) and BBO (B) common
fingerprints
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MABLEE PEAN 45 SR v, R — S 24
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M BAFAE— e 2200, e WA R Fe e
A= S ZE B, R A T 2R e il 4,
PRI SO R0 S 9 1) O R AR T4
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HAE BT T BT =3 %0 & s il
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