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Difference and dynamic changes of volatile components
in key harvest months of Curcuma kwangsiensis

ZHOU Gailian'*>, HUANG Pan', XIE Xueting', WANG Qian',
WANG Naibin', LU Yixiang’"

(1. School of Pharmacy, Guangxi University of Traditional Chinese Medicine, Nanning 530020, China; 2. Guangxi Advantages Chinese
Patent Medicine and National Drug Development Engineering Technology Center, Nanning 530020, China; 3. Guangxi Zhuang
Autonomous Region Food and Drug Inspection Institute, Nanning 530020, China )

Abstract; To explore the difference and dynamic change of volatile components of Curcuma kwangsiensis in four harvest

months (i. e. December 2018 and January, February, March 2019) , gas chromatography-mass spectrometry ( GC-MS)
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was used to analyze and identify the volatile components, and chemometrics method was used to analyze the volatile

components with a relative content above 1%. The results were as follows: A total of 34 volatile components were

identified by GC-MS analysis, and the relative contents of volatile components were different in different harvest months;

The principal component cluster analysis was divided into four groups, and partial least square discriminant analysis

showed that there were seven different compounds, among which the content of furanodienon reached the peak in

January, and the relative contents of germacrone, humulene 2, 3-epoxide reached the highest in February, while

curzerene, terpinolene, isoborneol and epicurzerenone reached the peak in March. This study can provide a reference for

quality control, growth process control and other development and research of Curcuma kwangsiensis.

Key words: Curcuma kwangsiensis, volatile oil, GC-MS, principal component analysis, dynamic change

FAR N ZBHEYIZEFA ( Curcuma phaeocaulis) |
J PR (C. kwangsiensis) SR AR 4 ( C. wenyujin)
T ERARZE  TTPUFRR, MRRAEEFEAR R AYIE
HZGHF 06 UL TGP ) PRI, IR e VAT
Wze , A T A 3 R R 09 4E T, T R
S Je BRI 22 P RO R B BN R A (R K 24 it

5125,2015) o FEAG T PEEIN B 5
FIR T 45 L (R IRAE R B E AL, 2018) , £ K THEA
AR 133t (b R 27 B v A ) A g R B 2
1993) . JTPHFEAR FZEE A HE LM, AR LW
R RG2S, b R H 3
290804y, HAE W IR T BE AT R F AL, & &
SR T RS T A T A I TR] Y S A T A 22 (X1 A
4,2009) s ALY FRAT TR B, ) VYA I% & B
AP R PURTE PO DU MLRE S AT (K
FFIE 2008 5 FEAESE 20115 BRIE, 2012 ;5 BRI 2255
2018) .
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Z, FEED T EME S S RIE R 2
PRAEF 4 J7 1w (PRI, 2017 #5863 ,2020)
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A% 5 . GC-MS S 3 - ot 3 1 A AY
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PEIER ; 8 L A B 7 K OF- [ %8 2 Rl Rl 2= AR
(b)) ABRAFE T,
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W1 b FEHE v e v (B R 25 02 51 25, 2015)
PEATEEIC, 15 247 FR IR A R A TR 4, I G 7K A R
Bt B K (B ,2020) L 0.1 mL 4% &,
LR BE A 1.5 mL, in AKE SO b, % &
.
1.2.2 GC-MS 2 # 7 %  GC 414 TG-5SILMS =,
AR (30 m,0.25 mm,0.25 wm, Thermo 12 [F $§
MO R AN L E AR (HER
99.999%) ; # S Wi N 1.5 mL - min" ; PERE iR
JE R 250 C;orm b 1 : 20, HERER N 1 pl, 72
FETHE W BRI 50 °C L L 4 °C -+ min” JFE 100
C, 445 5 min, A 1.5 C - min” JF & 135 C, 485
10 min, A 3 C » min” 7} & 180 °C , 4E+F 3 min,
MS 2% 14 B F UE I 250 °C; BT RB & 70
eV fEHZR IR E 250 °C; EI & F U5 ; i & 14578 F
m/z } 35~550 amu,
1.2.3 B4 X PRI RN GC-MS £ ds it
FHEHR ik AR X R AE 1% LA B4 B P IF R
FH SPSS 21.0 B A4 47 bR fE LA B, R FH SIMCA-P
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Table 1

harvest periods of Curcuma kwangsiensis

Color and contents of volatile oil in different

Tl A B A i
Volatile oil
Harvest months Color
(%)

12 A 1.00 g
December Pale yellow
1A 0.60 WO
January Pale yellow
2 A 0.60 R
February Pale yellow
3H 0.80 WRH O

March Pale yellow

b XRBT PR ARAS R SR 3 175 KM oy
AR & T AEE2E S

WK 19 L0 17 A6 AP B B 4L
AT EE BTG 0T, UL 17 MEE Y R
PRNFRAR it AN A 4 7 th FEROE G 5 P
{E/NF 0.05, UL LAZ T/ W 7 285 - WHE, Pjypy<
0.000 1, A A Z [ i 22 5P A S22
S5 Py 4y <0.000 1, AR 250G 1 Z 18] B % 5 1Y
S GI2E R Py sy 54 <0.000 1, AR
6 A 0 5 A FL A 90 2 [0 1 22 AR B A it
B (F3), W AFE A G T2 H R (1LSD) 4>
Br, G5 ATA545 H 6y 2 8] P<0.05, A[R) A 17 2 18] 22
SUHASEIEE (£ D),

2.3 EH 4 (PCA)

% B 53 43 M1 ( principal component analysis,
PCA) 2 —FIE B 2 E g1t ik, 2w A
(R Ty 1k 2 — |, 3l ok 1F 58 78 ok 2448 b A s
R — 2 2 M A A S 0 /D B LA B B 25 B AR B
gt B R 3 A3 (58 e 45,2018 5 BRXK 4 ,2019)
IR F 5 43 M 073 K AR 5 B 7E 19% LA
17 A AR A W 0 AR R O 0 AT b o Ak Ak
B DAARX & o H AR i, 3 A SIMCA-P 12.0 #fF
AT AT, H1ER S AT, R A 32 A R AE A
KT 1, BRTTHLER N 88.001% , HEH 4T H Fz ik 111
e R AE £ L, DRI AR A 32 43 M A
Aebs, AT LAEE ST 4 AN FESR IO 1 T P 3R #E
R ARE 1 T2 A5 o S S o /] A 2
K3 A, FAR S H0s B, 4 A AR A 163
AR DB B Ay 43 Ry 4 25 B OR [) SRl A 0
an ELA W 22 Sk . ek AT, SR A
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Fig. 1 Total ion currents of volatile oil from Curcuma kwangsiensis
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Table 2 Comparison of chemical constituents and relative contents of volatile oil from
Curcuma kwangsiensis in different harvest months
i 5 ey YL AR B8 5 [h] g i 12 A 1 H 2 H 3H
Serial C o d English Retention time Chemical Molecular December January February March
number ompoun name (min) formula weight (%) (%) (%) (%)
1 2-PEpe 2-Heptanol 4.75 C,H,,0 116.201 0.18+0.02 0.28+0.03 0.02+0.01 0.19+0.03
2 a-JR K (-)-a-Pinene 5.56 CoHy 136.234 0.34+0.03 0.40+0.02 0.05+0.02 0.14+0.04
3 B Camphene 5.98 CoHy 136.234 0.33+£0.02  0.27+0.01 0.03+0.01 0.23+0.04
4 B-IEN B-Pinene 6.71 CoH, 136.234  0.85:0.03  0.66+0.02  0.06+0.02  0.42+0.05
5 2 Octan-2-ol 7.34 CsH 0 130.228 0.05+£0.02 0.06+0.01 0.02+0.02 0.05+0.01
6 A8~ T L 0-Cymene 8.04 C,oH,, 134.218  0.36£0.03  0.25:0.03  0.02£0.01  0.26+0.02
7 g iy st Cineole 8.29 C,H,;0 154.249 7.42+0.16 11.61+0.29 0.39+0.04  6.15+0.20
8 i S Terpinolene 9.95 C,H, 136.234  0.24x0.03  0.05:0.03  0.21:0.04  1.16+0.03
9 2-T-fili 2-Nonanone 10.09 C,H ;O 142.239 0.27+0.03 0.26+0.03 0.04+0.02 0.19+0.05
10 2- TP 2-Nonanol 10.48 C,H,,0 144.255 0.90+0.06 1.13£0.04  0.42+0.02 0.92+0.02
1 e (+)-Camphor  11.92 C,H,0 152233 0.50:0.04 0.63x0.04 0.13x0.03  0.92+0.04
12 L4 Isoborneol 12.48 C,H,0 154.249  0.79+0.07  0.84+0.01  0.22+0.03  1.15+0.06
13 2- R Borneol 12.77 C,,H0 154.249 0.66+0.06 0.79+£0.07 0.34+0.09 0.89+0.06
14 (=) -d-1h iy Pt (-)-Terpinen- 13.08 C, o H;;0 154.249 0.25+0.05 0.42+0.05 0.09+0.03 0.38+0.04
4-0l
15 a-FATh a-Terpineol 13.62 C,H,0 154249  0.46:0.05 0.79£0.05 0.35£0.05  0.78+0.08
16 2-+—TF 2-Undecanone 18.62 C,H,0 170.292 0.02+0.01 0.02+0.01 0.03+0.01 0.07+0.02
17 (+/-)-6- (+/-)-5- 21.19 CsH,, 204.351 0.38+0.04  0.36£0.06  0.77+0.04  0.69+0.07
Elemene Elemene
18 B W B-Elemene 24.80 C, H,, 204.351 1.08+0.10  0.83+0.11  1.57+0.09  1.31+0.08
19 B-FN#s  B-Caryophyllene  26.63 H,, 204351  0.53:0.05  0.48+0.03  1.72+0.07  0.78=0.11
20 a-TF&FM  a-Caryophyllene  29.11 s Hy, 204.351  2.39%0.06  2.50+0.04  5.66+0.09  3.11+0.03
21 Germacrene D Germacrene D 30.95 s Hoy 204.351 0.21+0.07 0.18+0.03 1.64+0.05 0.62+0.02
22 (+)B- (+)B- 31.46 H,, 204.351  0.44£0.04  0.50+0.04  1.73x0.03  0.73x0.07
Selinene Selinene
23 AN Curzerene 32.10 CHy,yO 216319  6.26+0.14  5.20£0.06 5.33x0.15  6.410.10
24 a-Guaiene a-Guaiene 32.77 CsH,, 204.351 0.11+£0.04 0.14+0.04  0.61+0.06 0.12+0.03
25 (1E,4E) - (1E,4F) - 36.35 CsH,, 204.351 2.40+0.06  2.43+0.05 6.82+0.03  4.31+0.03
germacrene B germacrene B
26 L% (-)-Caryophyllene  37.90 C,H,0 220350  0.20+0.04  0.18£0.06  0.20£0.07  0.12=0.04
oxide
27 (=) -FR T (-)- 38.65 CsH, 0 222.366  0.20£0.05  0.14%0.02  0.44x0.04  0.31x0.03
Epiglobulol
28 Humulene Humulene 39.18 CsH,,0 220.35 1.53+0.05 1.60+£0.06 1.75+£0.04 1.42+0.07
2,3-epoxide 2,3-epoxide
29 FFARL Epicurzerenone 39.90 CsH;0, 230.302 29.02+0.33  25.88+0.57 30.10+0.33 33.85+0.29
W 75 Tl
30 AR 1,4-Dimethyl-  40.87 CH,, 204.351  0.21x0.04  0.18+0.04  0.15£0.03  0.27=0.02
7-propan-2-
ylidene-2,3,4,5,
6, 8-hexahydro-
1H-azulene
31 BT B-Eudesmol 43.28 CsH,0 224.382 1.04+0.05 0.94+0.04 1.18+0.04 1.03+£0.08
32 & SR Germacrone 46.71 CsH,0 218.335 11.32+0.32  10.91+0.11 12.39+0.18 5.10+0.12
33 iy NUQ L Furanodienon 55.02 CsH;50, 230.302 1.10+0.09 1.47+0.12 1.11+0.04 0.97+0.06
AT
34 EFARAEE Zederone 66.37 C,H,0, 246302  2.43x0.05 1.45:0.10 0.93:0.04  1.53x0.06
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Table 3  Results of multivariate analysis of variance

AR F TR A ¥y FAH P
Variable Adopt mode Degree of freedom Mean square F value Significance
HT 1 R H B ROE BE 16 604.34 23 073.2 0
Factor 1 Sphericity adopted
Greenhouse-Geisser 2.21 4 384.03 23 073.2 0
Huynh-Feldt 4.22 2 289.94 23 073.2 0
TR Lower limit 1 9 669.48 23 073.2 0
KT 1 x Al R AR BRI 48 9.76 372.62 0
Factor 1 X Month Sphericity adopted
Greenhouse-Geisser 6.62 70.8 372.62 0
Huynh-Feldt 12.67 36.98 372.62 0
FBR Lower limit 3 156.16 372.62 0
H 1y Month 3 0.89 45.46 0

W WF IR 17 4MeEY,

Note: Factor 1 refers to 17 compounds.

x4 BAMSERRER

Table 4 Multiple comparison results by month

x5 FHEERTERE

Table 5 Characteristic values and contribution rates

22

O e
(A% (DA D g aEk
(I)Month  (J)Month difference Stirrlr((l)ird Significance
(1)
12 A 1 A January 0.07 0.03 0.04
December
2 J February -0.24 0.03 0.00
3 H March -0.09 0.03 0.02
1 H 12 H December -0.07 0.03 0.04
January
2 H February -0.30 0.03 0.00
3 H March -0.15 0.03 0.00
2 H 1 A January 0.30 0.03 0.00
February
12 H December 0.24 0.03 0.00
3 H March 0.15 0.03 0.00
3 A 1 A January 0.15 0.03 0.00
March
e 12 A December ~ 0.09 0.03 0.02
2 H February -0.15 0.03 0.00

JEBORIE At 2, d St IR s R nl 12 A4 #) 3
EROYISECY i Rv SRRV CE NN (kNN A
PRBE R 22 S | S DR 40 i o AR O
111 7 i 3 n] e -5 B AR R G BN
AR I B8 3R AT S i ik 48 A T
4% R T

ik PR TR

s e
}:EE]?’ LS AR Contribution Cum].Jl(m.V(e
Principle . contribution

Eigenvalue rate

component (%) rate

(%)
1 7.066 58.884 58.884
2 3.494 29.117 88.001
3 0.925 7.710 95.710
4 0.185 1.541 97.251
5 0.132 1.104 98.354
6 0.110 0.915 99.270
7 0.068 0.563 99.832
8 0.009 0.072 99.905
9 0.005 0.045 99.949
10 0.004 0.031 99.980
11 0.002 0.020 100.000

7422 AL P 3R I | 3R 3R Ik I A
S5l i R X 4 A AR R A 3
HAORRE i, H o™ 78 38R i) 32 2045 4 1R il
oy, X — AR AR AT BERL ] SR A ) R B IR
K3 VLB AR R JU R I 22 5 5%, AT 5 202 A 1A
DAY 0T 200 I 1 A R 2 A R R/ INAS ) 3 i A=
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