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Flash Evaporation-Gas Chromatography Determination with Pattern
Recognition Analysis for Curcuma zedoaria Rosc.

Liu, Huijun* Chen, Shuang” Wang, Peng” Lu, Lu®
Pan, Zaifa” Wang, Lili*“
(“ College of Chemical Engineering and Materials Science, Zhejiang University of Technology, Hangzhou 310014)
(* Zhejiang Institute for Food and Drug Control, Hangzhou 310004)

Abstract A method of flash evaporation followed by gas chromatography (FE-GC) was developed for de-
termination of volatile components of Curcuma zedoaria Rosc. The Curcuma zedoaria Rosc. samples from 3
different growing places were analyzed on the basis of flash evaporation-gas chromatography (FE-GC). An
amount 0.4 mg of sample powder was evaporated in a micro-furnace pyrolyzer at 200 ‘C, and the products
formed were introduced into a gas chromatograph equipped with a flame ionization detector or mass spec-
trometer. Based on the relative peak areas of 35 peaks in the chromatogram obtained by FE-GC, 9 samples
of Curcuma zedoaria Rosc. from 3 different origins were clearly classified into 3 categories by two pattern
recognition analysis, i.e. principle component analysis and hierarchical cluster analysis. The results proved
that it is a simple, rapid and accurate method suitable for quality control of the traditional Chinese medi-
cines.
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TERAE G, RSt HEEAT 0 1T, 0 L5 M A JE AR AL,
T 25 % ) e A DRI M. 5 SCRRAROED "0 AN b . R T
FEHBIIFEAR, JLHE R TP A A L R ZE . iR
FEAR MR, A B FEAR R 255 34T 77 H 4 5],
TREASIR] = AT R NE LA 220, s IR &
P TR AR .

N 25—t (FE-GC) HAT L i FAIA I FE b
DL PR T, O AR, 2yt
A G b ARSI C R FE-GC e T
FARE TP R LT, W 5 KR AR KT
[ AR AR B -GC/MS P V2 11 LR R 1 FE-GC V4TS & 3%
ARFE S A AL S e . AR TAE R AT R
SRR A G EOTEXE 3 AN HI IR 9 AN FRARFE BT T
NZESAH I e, JF45 A GRS A B 32 Bl o
AT R B G TRE S AT R AN [R] P2 b () FeR M AT T
YRR

1 SLIGERS

1.1 RSN

FAFERED 50 g, WA 1, WA AR B
FEVK TALBE I RE Rk 258 ) TBRAR =S, AT A
R T AP AL ok, 1 120 pm 9, ORAF TR A
.

1 FEARFEMN
Table 1 Curcuma zedoaria Rosc. samples
E S G5 KM Hh
WE-1 WL B 4
A WE-2 WL B 42
WE-3 U [ 2
GE-1 WU K2 5y
IR %N GE-2 IRAENEES
GE-3 B [l
PE-1 WL RS
HEFHA PE-2 WL R
PE-3 WL Hi 22

F [ Varian CP-3800 A (ALY, e B S KIGEF
KM #$(FID); H A Frontier labs PY-2020 id X7 X4\
TR T 24 fg 2%, 9&1E] Thermo Finnigan Trace DSQ < AH
- (GC-MS)BEH 13, 4= Sartorius BP211D 4347
K. [ SPSS 24 F] SPSS #A(Windows 11.5).

1.2 FIiE

B2 0.4 mg IR A KR S ABERAR, [ 58 T 3EREAT

o, BENLHEAE GC HEREI BT R8s, BLINHRE L Ak

T, FPRYRAEIEIAS] 200 CJa, & FREAERAL,
FE SR, 3R M B B T Sk, B3N
GC HFHEH, HE4T GC-MS 43 #.

GC %M BAE @A Ultra ALLOY-5, ik A
30 mX0.25 mmX0.25 um (5%KIEE — LR ),
Frontier Labs, HA; P4 ¥t 50 C, BL S
“C/min F+2| 250 C; AL AR MARELE N 250 C;
WM Ny, FEWE 1 mL/min, 20tk 30 0 1.

B S ) 1 5E PR ST FE-GC/MS. MS 45/ L1 %2
THEDEFIR, B TFIRERE 250 C, HERER 70eV, &
TFHHEVEE m/z 50~500, Fik bR Nist 02 FE.

2 F#HR5IHE

21 BABNZE-SHEEIENE

76 1.2 544 KA FE-GC/MS & i 3R AFE i,
B 1 AR, S R S TR L & TR A R AN
N T B AT T A 2% i HEAT e o, JLSEE 40 A
&Y, 21d RIEEUT) 80%. £E 15 min PARFY, HigH%E
D, WA, EEEE R MR I BRI A
WK MR 75 DE. 3R . ERA
T MAELE 18~27 min [A]HUE. X} FE-GC 3% &l (1) F I
BT T %52, BRARFA M 13.8, 18.5, 20.1 F1 24.8 min
1) DY AU DAY TR F 40 3 /N (<< 1%), JLUE TR 40 7%
EIAXS PR UEIRZE RSD (n=5)0 7.1%~9.0%. H:4% 36
ANE RIS RSD (n=5) K 1.3%~6.5%, FKHIEHI
PERLLF.
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Figure 1 TIC of Curcuma wenyujin. Sample
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Table 2 Assignment and the relative peak areas of the common components for 9 Curcuma zedoaria Rosc. samples
Mg CREE oy AHX 23 /%
5 [4)/min B WE-1 WE-2 WE-3 GE-1 GE2 GE-3 PEl PE-2 PE-3
ik
4 9.07 Eucalyptol(#% %) 0.42 0.46 0.40 0.91 0.73 1.00 0.65 0.31 0.31
Caryophyllene oxide
26 2338 AT 0.59 0.54 0.56 0.96 1.30 0.92 0.63 0.62 0.52
N7 1.01 1.00 0.96 1.87 2.03 1.92 1.28 0.93 0.83
B
10 1597 Isobornylacetate 002 002 002 001 002 007 007 006 0.1
(LI8 5 i)
N7 0.02 0.02 0.02 0.01 0.02 0.07 0.07 0.06 0.11
iz
6 12.47 Isoborneol(37 JZ %) 0.25 0.34 0.29 0.25 0.34 0.37 0.54 0.57 0.18
7 12.74 Borneol(JE i) 0.28 0.38 0.34 0.27 0.36 0.32 0.30 0.29 0.16
Terpinene-4-ol
8 13.30 (B B4 0.04 0.05 0.07 0.09 0.06 0.07 0.06 0.04 0.05
29 24.07 Curcumol(FEAEE) 4.06 4.02 345 1220 9.03 1540  0.67 4.19 2.09
30 2478 B-Eudesmol (B-FH-3Hi 1) 1.39 1.45 0.89 0.91 1.06 0.95 0.79 0.30 1.01
Eudesm-7[11]-en-4-ol
31 24.87 (BT 1564 1.50 1.60 1.23 225 1.61 2.18 0.33 0.04 0.27
Nk 7.52 7.84 6.27 1597 1246 1929  2.69 5.43 3.76
il
5 12.11 Camphor (1K) 0.35 0.44 0.24 0.37 0.55 0.60 1.06 0.86 0.32
p-Elemenone
32 2557 R 0.49 0.44 0.28 0.33 2.44 0.39 2.58 2.10 1.61
33 25.74 Germacrone( 75 T i) 1036  9.44 921 2112 1626 20.82 590 7.05 8.30
34 2620 Curdione(FEA 1) 8.99 9.32 6.94 0.14 3.02 0.14 1778 12.63  12.13
35 2695 NeoCurdione (i #A i) 2.45 2.50 2.19 0.52 1.25 0.97 1.34 1.16 1.13
N7 22.64 2214 1886 2248 2352 2292 2866 238  23.49
[y
1 6.68 a-Pinene (a-JE) 0.03 0.02 0.02 0.05 0.05 0.07 0.30 0.05 0.14
2 7.03 Camphene () 0.02 0.03 0.02 0.08 0.05 0.11 0.19 0.03 0.10
3 7.70 B-Pinene (B-TE) 0.03 0.03 0.03 0.05 0.08 0.02 0.92 0.17 0.42
9 13.80 a-Terpineol (a-i H1475) 0.24 0.30 0.28 0.17 0.15 0.13 0.06 0.05 0.05
11 17.31 o-Elemene (5-#3 & 475 0.26 0.31 0.38 0.21 0.18 0.17 0.20 0.22 0.08
Eudesma-4-(1,4),7(11)diene
12 18.51 CRT-4-(1 4,71 1) 4] 0.04 0.05 0.06 0.01 0.01 0.17 0.05 0.4 0.03
13 18.69 B-Elemene (8- /i) 1.28 1.73 1.79 0.72 1.12 0.40 3.10 251 1.53
14 19.40 Caryophyllene(F1 714%) 0.58 0.83 0.99 0.44 0.36 0.40 0.29 0.55 0.31
15 19.71 r-Elemene (z-# & 4i5) 4.11 4.80 5.64 0.30 0.23 0.21 0.23 0.47 0.32
16 20.10 a-Elemene (o-F & 45) 0.06 0.08 0.11 0.05 0.06 1.42 0.04 0.08 0.02
17 2023 a-Caryophyllene (a-Fi114) 3.16 436 5.13 3.41 2.17 1.68 0.74 1.69 0.84
18 2075 J-seinene (J-15 1) 0.40 0.52 0.58 0.78 0.59 0.79 0.28 0.25 0.06
19 2091 Ar-curcumene( 75 2 ¥ 4i) 1.34 1.61 1.74 0.36 2.95 071  17.61 1567 14.22
20 21.03 B-Seinene (8751 1) 1.06 1.34 1.50 1.34 0.79 1.22 1.60 1.27 0.72
21 21.24 Curzerene (FXANM) 25.11 2427 2530 1041  9.22 7.40 431 6.09  10.72
22 21.57 y-Cadinene (y-BE7E i) 0.61 0.66 0.72 0.22 1.33 0.20 3.83 3.41 3.15
23 21.87 -Cadinene (z-ZEE i) 1.42 1.66 1.53 0.85 2.41 1.23 321 8.85 5.86
24 2234 -Seinene (-5 1) 0.63 0.66 0.84 0.55 0.35 0.34 0.17 0.21 0.19
25 22.68 r-Gurjunene (z- it 25475) 2.06 2.39 2.80 0.10 0.05 0.04 0.19 0.19 0.07
27 23.54 B-Guaiene (8- B AN 0.27 0.24 0.19  0.090  0.56 0.03 0.54 0.66 0.36
: : .
28 2371 Cydms"lonng;%)ene CHIF 586 2201 2399 3500  38.80 39.02 2462 2731 3265
Nt 68.57 6880 73.64 5529 6151 55.76 6248 70.13  71.84
Rt 100.00  100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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Figure 2 Chromatograms of 9 Curcuma zedoaria Rosc. sam-
ples obtained by FE-GC

28.7%, BEFRPT L AN 2.7%~19.3%, BEIY)R
dr LI 0.83% ~ 2.03%, BEZRY) % LA I
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R
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W22 2 I 9 FhIRARKFE MY 35 MLHA AT
SN SPSS il kA, KA R Mgt gk
ATRb R, JLPR AT 8] = A Ty, 3 135N
43.0%, H _F WS H 28.0%, = FEWMATFS N
10.3%, HHICAE =4 32 o o AT os B 3).

M 3 a5, A HEA B =, i FeAR
LA, ANREWT SIS S 7 S g DA ] 7 b g 3%
A, R R G825 W1 7 725K DX B0 AN ] 77 Hh 1) 36 AR A
Al
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Figure 3 Principal component projection of Curcuma zedoaria

Rosc. samples

Ffdh, IR WE-1~WE-3 [FHHKXRE0E 0.994 UL L,
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Figure 4 Hierarchical cluster analysis of Curcuma zedoaria
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