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Volatile oil contents correlate with geographical distribution patterns of the miao

ethnic herb Fructus Cinnamomi
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Abstract; The 40 samples and distribution information were obtained by field investigation, that distributed in 7 counties of
Guizhou and Guangxi provinces, one of the main habitats of Cinnamomum migao in China. We investigated the chemotype
and geographical locations of 40 samples of the Miao ethnic herb Fructus Cinnamomi ( Cinnamomum migao) from 7 counties
of Guizhou and Guangxi provinces, one of the main habitats of this medicinal herb in China. The nine major volatile oils
including isopropyl ether, a-pinene, B-pinene, a-phellandrene, D-limonene, 1,8-eucalyptol, sabinene, a-terpineol and
cyclohexane, were analyzed with gas chromatography-mass spectrometry ( GC-MS) and correlated with geographical
distributions of the samples in Geographic Information System ( ArcGis). The following results are presented in this report :
(1) Based on composition of the nine volatile oils, Fructus Cinnamomi can be classified into three chemotypes: HS type,
PJ type and LS type, and the chemical composition of the latter two types are more similar. (2) There are apparent
correlations between chemotypes and geographical locations of Fructus Cinnamomi. The HS type appears mainly in the
southwest regions of the Miaoling Mountain and the Hongshui River basin, normally below 800 meters in altitude (relative
to the sea level). This chemotype contains high amounts of 1,8-eucalyptol ( >60% ) and a-terpinol ( >55% ), and low

amounts of a-phellandrene and D-limonene (both <10% ). In contrast, the PJ type is distributed mainly in the southeast of
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the Wumeng Mountain, the Nanpanjiang River basin and the Beipanjiang River basin, often more than 800 meters above
sea level. Compared to the HS type, the PJ type is characterized by lower amounts of 1,8-eucalyptol (<40% ) and a-
terpinol (<50% ), and higher amounts of a-phellandrene and D-limonene ( between 10% and 20% ). The LS type is
distributed mainly on the Cenwanglao Mountain, also in regions about 800 meters above sea level. This chemotype contains
less than 40% of 1, 8-eucalyptol. Based on these findings, we propose a hypothesis that climatic factors such as the
intensity and the average length of sunshine affect significantly volatile oil compositions in Fructus Cinnamomi to a certain

degree.

Key Words: Fructus Cinnamomi;chemotype ; geographical distribution
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XS A IR BT LRI FH A 25 5 A R A R 9 A= ) 2R P B — R R BT 25 A A W 5, S [) s IXCJoip
PR B AR A A Z TR 26 5 S B0 PR, IR PRASCR 7= A 3R AN [R] . PRk, 29 3k 245 AR ) ) 4k 2
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KA ZE T W RERHE B ALY KRS Cinnamomum migao H. W. Li (T H RS2 F8MmRE M
PG B PSS A R AC R TT Z0KIAT ek , T B 43 A 3 A TR 300—1000 m™ J& S R g5 2 —1 L SR
SR T AR R S8 A LA — A TR SR SR RO AR B 2R o M 2 B PRI S, 2 PR R A B 4
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1 Mel5H%
1.1 [RMEN

WFFE DR IAN T2 5 o I 7 B8, A4 g b BV ALK WD 3y S M a3 PH VG L | 5 AR LR A
HbDX, DX PN AP g AR A, SR R 0, =55 2 H R/ H SRR R, 14K 400—1200 m, 4511
ARV 75% —82% [T ft 1160—1340 mm , H BEETEL 1116—1211 h R EE 15—19 °C ;) PP ILEE, Wk
600—1000 m , 4FSF- YA XHEEE 78% B 1200—1330 mm ., H BRAF% 1130—1200 h i 17.7—18.8 C,
IR REK 25 T 7E 5—10 A,
1.2 MRS 3RS
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2009 4F 1 A FESOMN TR 7 ADEGU X, HoRAE 40 0y KRR Z AR SRR R T T GPS ME
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TR T R A BURRIE
1.3.2 #5Msor i M R oA LA

IV SPSS13. 0 Xt 40 A SRAE f i KR AR 7SR S P 4 Sl i o0 i 5 T e O 25 | 28 8 R4 e
BEATAHOC T, A3 T IOR AR Z2 7R S vh 9 M S it 0 & B 5 MO0 A Z IR SC 2R . DA G0 B 2R g ik
Bt , 255 RAE AU TE BB B X 40 ASSRAE JU 503 AT 03 20 . JFR o0 20 5 & 2R A s 2004593
AT I 225307, 43 B % DX R IR AR 221 RS rp 8 i 1 22 5 o T Excel X RS 22 BRS04 A
b RO E S S AT T, A5 R BT BIFSE A DR IR AR 22 RS A A R RR R, S S
PO B Z A C R
1.3.3 RN 5 URZ I SC R

EFH SPSS13.0 HAHSC /B AL YA 543 B 07 125, 73 W R R OR 22 748 % 0l 32 B 1843 5 R BH A 5 AH X 16
FE REF | H BRI SR 5 AN SRR T Z RO R
2 HR
2.1 RIS Z AR

N FH SPSS13. 0 GEitrat , i R RAZE ¥R S8 9 i A Loy 75 £ - 53 ATk (isopropyl ether) \a-JRM (o
pinene) B-JE M ( B-pinene) a-7K fi¥ ( a-phellandrene ) | D-#745 44 ( D-limonene ) |1 ,8-F%1 2 (1,8-eucalyptol ) .
T2 M (sabinene ) | a-FATHEE ( a-terpineol ) IR L BESSW 5 ( cyclohexane ) HEATHH AT, 45 3 7 | 4% 143 22 [A]
BAWRAAHCHE(E D) .

F1 ARAEFERMBSSEMRXM

Table 1 Correlation among volatile oil contents of Fructus Cinnamomi

FER MLy Sk o-JRH B-TRH o KT DR L 8HER /RGN
Volatile oil Isopropyl ether  a-pinene B-pinene  a-phellandrene D-limonene 1,8-cucalyptol — Sabinene  a-terpineol

a-JRH# a-pinene —

B-JE M B-pinene — —

a-7K M5 a-phellandrene 0.441** 0.361" —

D-F#5E4 D-limonene — — — 0.529 "

1,8-F%1 % 1,8-eucalyptol 0.599 ** — — — 0.532%*

T4 Sabinene — — 0.326" — 0.623*" 0.714*"

a-HAHE a-terpineol 0.876** — — 0.434"" — 0.698 ** 0.379*
BRI T Cyclohexane - 0.517** — 0.424 " — — 0.547**  0.471**

“owow T RIRTE 9% WY BRI T AN R ¢+ 7 FORAE 95% I EAR L T AHSHE B

Syt 2L B 2% o Z () ) O 2R, T SPSS13. 0 1Y FE Lo 70 i v X IR A2 73R S 9 M it il
SRR Ao AT S5 A LR KMO et =0.593 > 0.5, BRIE R 46 R R GedE = 284. 56, Bl P=0. 000 <
0. 01 ; LI AT AR 1803 0 A 5 ik e T 00 M, oA a5 SR B Gt~ 3 il o oo i, SR R AR R T
LI ERIIA 34, RBTTIRA N 81.607% (>80% ) o 55 1 A2 FRUIMIY ST TR N 61.3% , (WIS 1 Fi2
TR ZE S TR A ) 25 5 B R AR . 9 R A i i B T AR BATR 3 AR AR B
LU
Y, =0.704x,-0.161x,-0. 31x,-0.397x,+0. 196x,—0. 832x,+0. 698, +0. 878x, —0. 669x,
Y, =-0.316x,+0.352x,-0. 161x,+0. 777x,+0. 918x,—0. 426x,+0. 548x,-0. 212x,+0. 288x,
Y;=0.571x,+0.776x,+0. 603x;+0. 118x,-0. 092x,—-0. 238x,-0. 307x,+0. 358, +0. 483,

ALY R 1, Y, MRS 2, Y, E ST 3%, 4 isopropyl ether, x, A a-pinene, x, A B-pinene, x, A a-
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phellandrene , x4 D-limonene ,x, 4 eucalyptol , x, 4 sabinene ,x, 4 a-terpineol ,x, 4 cyclohexane,

Wit 3 A FEMIT AR, PR MR ZE TR 9 A A o nT LUREA N 3 A 2 A5 Aoy
1, UIRGNT 2R o AT R 3 41003 2, DA o AKEH AN D PRI R 2 4140 3, L o JEMG AN B IRM N . 45 AL
IMFFREAE A STRRR WL 2,

K2 BEMSHFHEEMTEHKE

Table 2  Eigen values and contribution rates of principal components

£y FHER i TR
Principal component Eigen value Contribution rate /% Cumulative /%
1 3.21 35.669 35.669
2 2.306 25.627 61.296
3 1.828 20.311 81.607

ARG T (Y, Y, F0 Y, ) M STER AT 545 B 2 R AL A 3 A J2 R AR HERS 0 2 BORT £ 1553

W FE A3 AT RIS T, 45 R R R TH 40 D RAERUTNPI R, 5 | B HERAE A (1—14,
31—36) , 4 2 KAHERIE A (15—30,37—40) , RUITRARL TR LA BN 7 A PERIE, W 1,

[

[

I—%
Tt T T Tl T T T

3136 27 29 3524 2826323115 28 30 2233 4034393837 35127 1013 1 4 16 814 9182119 17 20 2 611

1 RESERSEIRELLERE

Fig.1 The cluster tree of principal components value of samples

2.2 RN ) L B A

N =B FERRAR LTI RN o A B 5 o B A Z [ A SC R T SPSS13. 0 R AR A 7R 58
Hh O B T A3 5 LT AE M A TAR DG AT o A5 R O < A A A B i B A A DG
Y BT B R 287 S i A o R 2 R I BAT — € B 25 R L3R 3

R3 ARAEFERMASSHBEAEHBEXE

Table 3 Correlation between geographical position and volatile oil contents of Fructus Cinnamomi

. 5t A Fik " - /KNG ooy 1,8-EITER " - s
St TR s e b DTEYE s amm somrem
Geographical position propy a-pinene B-pinene D-limonene ’ Sabinene  a-terpineol cyclohexane

ether phellandrene eucalyptol
£5 ¥ Latitude -0.638"" - - 0.339" - 0.579 ** -0.358"  -0.738*" 0.543 **
2% Longitude -0.435"" — -0.419""  -0.753""  0.553"" -0.46"" - -0.344"
ik 4
R 0.390 ** 0.457** — — 0.402** -0.527"" - 0.359 " 0.384 "

Altitude above sea level

“oxox T FRIRTE 9% WU EAR BE T AHOCHE L ¢ 7 FRIRAE 95% M B AR R N M G

NEFH AreGIS B, LISRAE 55 1 20 28 8 A A Ry 6, 2B BSCRFE s BB A I (L 2) o DARZE T &S
FEAl, 45 G R ST TE MBI B X 40 AN SRAE S A5 AT T LS5 o R B A B AT o A A5 5R ULER 4 R E]
2, Wi SPSS13.0 Guit-H#f: , X4 AR AE A5 F2 o A5 53 047 5 2650 B, 5 R 7R F=139. 568, P =0. 000<
0.01, Pl 3 4URAE S F R Z I 2 A G 8 L BT R 4, W5 Z &5 1T i, 45 X
BRI R 22 AR R AT AR B 25 5 0 U B DI R) RO R AR 22 - SR S (W 8 R T i A7 AE B B 22 57 OF
a LAy R 3 2K,

S B DX 358 (] KRR 22 - SR S Ak 2 R R A 78 RS 4 SR 2R A BT R 22 43 B g Bk ik b, RO
AR TR RN 0 B o & B R R AT 0T, S5 R LR 3. o] LU 4k 25 R 5 H B 3 A 2 [A] 1Y)
KA AR H I e PO R o Ry 3 T2 Y (1) 58 1 I RR AR 22 7 — Ml 2 B PR g 21K
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TR (HS ) 5 (2) 55 2 IR 78 2 Fiflop B K HPR g VIR (PY BY) 5 (3) 2040 3 SRR AR
TN 3 M B RO A E I (LS B

R4 BHERFERNERSB/IFHITR

Table 4 Principal components value statistics of samples

2l Groups SRAE R No. XA Mean FrifEZE Std. D #z/IME Min B KAH Max
1 1—21 -126.06a 43.89 -224.16 5.32
2 22—36 138.26b 74.89 23.60 297.21
3 37—40 261.60c¢ 15.78 241.42 279.03
S5\ Total - 11.82 160. 64 -224.16 297.21

[F)F 7 AN RN TR 25 S .3 (P<0.01)

B2 RERSHE

Fig.2 Distribution map of samples in Guangxi and Guizhou provinces

X RRAEE T 3 Pl BT A 3 LA B A B, RO HS 2R 2 B A AR 2L K T R, 0 A P R
G2 ) RIKAF B, PY R R A AE R AL BT, S5 AR R, A BT i R MR R LS
FE A EZ I AAE R AR Gl 3 R B B A, TR B A Y 25 S e UOOR AR SE T
PSRN TRl A2 B A 32 2 A

MR R 2 FHE RN 53 43 L (493 1453 2 4153 3 00Ath ) 45 5L $R B B R R R 22 Tk 2 il 5
HOHR AT 22 6] B9 5C R LB AR A 2H A A, WA S
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@ Eucalyptol H o-terpineol O Isopropyl ether O a-Pinene
B B-Pinene O Sabinene B Cyclohexane O o-Phellandrene B D-Limonene
[ _ _|
! |l 2 |3
100
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90 B
L I Iniggl | | I 1 | | |
o || O H H i
80 {14 [ I o N - iy
ILLEGELE LELLLEL LBV TR
70 ] 4 BT
H
ol DR R gy | 11 IIIII'II
Nl srnnn -Ill i III|IIII
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iR LinEnLLERL
IO R
OHHHHHHAHHHHAHHARAHHHRHH HH H
123 456 7 8 91011121314151617 18192021 222324252627 2829 30 31 3233343536 37 3839 40
B3 ARREFRIFELMATHNESESEXR
Fig.3 The percentage relation among volatile oil contents in Fructus Cinnamomi
x5 ARAREFUZBEHEHHHXR
Table 5 Correlations between chemotype and geographical distribution of Fructus Cinnamomi
Tl RS FT A Syt T AT
Chemotype Percentage/ % Distribution Characteristic
HS 62.3 (44 1):7. 1(41532): ST KT Fet FE KT 55% , 4153 1 KT 60% ;0 /KR D A8y
: 11.9( 45 3):18.7 (4145 4) " INF 5% 552 INF 10%
o - FenF 2N T 40% L4150 1 /NT 50% ;o AKFERSF D FR iR
PJ 42.7:14.6:11.6:31. 1 LA KT 5% 4152 INT 20% ;
-2 . 4 . e AR
LS 49.7:6.4:12.3:31.6 AEEI HE-2RINTF 30% , 53 1 /NF 50% 5 o K FERS AN D FP S 3

NF 5% A5 2 /hF 10%
PR ML E A A5 | e 0 o-FATHIE 4143 2 N /KRS R DAV s 4143 3 0 o- TR N B-K MR s 414 4 S SN E B S 0s FI 3R
CRERY

1T Excel A REESEE 1 FIEE 2 E0155r & 25
BUENHOSEL 2R WA 4, 5 OR 1 AR
i (HS B S oA 575 3 R PR 50 3 4L RAE S (LS
B B A6 T4 4 SR 55 2 4URAE S (P ) 4345 T
H12 R B TRt HS LS BIZER
F oA g b, Py RIS AR B AT B -1

it — 25 o BT KR AR 22 T 24 B 5 14K = 22 ()
MIRFR, LA S PY ARUSR AT 3R A3 O B DL %o 2% 2 R A A
BRI T 22000, B R 7 . F = 11.204,P=0. 000
<0.01, 545k 6, ATLLE HEE 2 4URAFE ST
PR AR (SD=236) . MM R AT LI i HS
TR 2 LA A 7 21 KT I SR, X3 PR 9 A i R X A
R AE 800 m AR s PY AU A 7E RS (AU RV IR, DX 3 P 4R e B AR A AR X AR, - B4 R 7E 800 m
FeAT LS BB AEA L, DI P I g B AR s, SF BT E 900 m DA I

_—_ILS L

B4 KARAREFELXHERSHSAE
Fig.4 Scatter plots of principal components value about volatile

oil in Fructus Cinnamomi
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2.3 RSO RS TR Z AR

ST SPSS13. 0 HIAHSE M7 ik, W IERAZE T 9 Bl R i iy &5 5 5 A AR 1 CR FRAR S5 AR XHE
JE BT H MR SPFIIELEE ) ROAESEEA TR OG0 AT A5 R WA 7, AT LU AR 3 R BH AR 5 AR
PERE WA | HOR PR AR OE o MR S R BHAR S | R R0 A5G D A5 5k 15 A BH 8 0 ARG 2
FER A | H RO 2 AR G

R6 RRAEFREANBESELITR/m

Table 6 Height above sea level of samples

2 Group FEAKL No. FXH Mean FRifEZE SD {1t Chemotype
1 1—21 647.62a 130. 06 HS
2 22—36 897.80b 236.02 PJ
3 37—40 933.25¢ 87.50 LS

A Total — 770. 00 215.27 —

[FIFVEC T ARG PR FoR 22 P 3 (P<0.01)

RT ARAZEFERHMSESSEERFZEBEXE

Table 7 Correlations between volatile oil in Fructus Cinnamomi and climate factors

M5 Sk a-TRM B-TR M oK DRI 18R HRE a-FATIAE  FRCBESEM
Factors  Isopropyl ether  a-pinene B-pinene  a-phellandrene D-limonene 1,8-eucalyptol — Sabinene a-terpineol Cyclohexane
F 0.474 " - - - 0.654 " -0.823"" 0.584 " 0.540 " -
H — 0.372" - - 0.768 ** -0.713 " 0.487 " - -
R — — - - 0.499 ** -0.538"" - - -
S 0.601 ** - -0.333" - 0.486 " -0.773"" 0.509 ** 0.637 " -
T — — — — — — - -0.438 "

“oow " FIRTE 99% B BRI FARRIER S« « 7 FIRAE 95% WAL PARRYER 3 s FORBHARST HARXNRE R BRI . S: H IR

NPT RRAR LT AT TR T Z A A W R TR SR Ao 41y 2 4> £ 2
R BB 5 AR T AT AR S AT . SRR AE 0. 01 A F KR 26 1.2 MR AR o 2 [A]
AR R BE | MBUNDOCR B G2 8 S 0 bR Al 1 AL B 1) 3 B0 7 B AR DGR AY | L3R 8
Horb Y, R A o 1 S VOB RN oA 2 MR o O RO 1 RO R xR O 2
I BB Y O SRR T4 1 AR R Y O U T 2 IRV o« O F e, H oy A R, S xR T

SRR 1R R AR ST (1) WSR2 s ok (B AT 1. 769 ), 555 2 E I3 (o AT A D
FPGd ) S B R O (AR SR 387 9 - 0. 893 ) o bl UL, K BHAR SRS o ZK 0 Rl D AP AGedis ) 5 1 AT
BORFE,

x8 HMEEXREBAKE
Table 8 Typical related coefficient and model

b ARG R B p A AR AT Y
No. Related coefficient Model
1 0.862 0.000 Y, = -0.469x — 0.893x,
Yo = —1.769x, — 0.677x, — 0.528x5+1.278x,+0. 158x;
2 0.757 0.000 Y5 =-0.884x,+0. 451x,

Y, =0. 010x, +1.066x, — 0. 226x, —1.411x, — 0. 506xs

SR 2 8 FRRI AL (S) MRS 0 ok (ML R D - 1. 411) , 555 1 R0 (M2 o A8
T ) L B RAH S (RN ST 2 2 0. 884 ) o g T UL, R A SO0 A I 38R o A P 119 5 8 HAT R

i,
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HS & PJ BUFN LS AU PY RUF LS B Ak 2 il o A4 A AR . HS B DUt 28 0 o2 T 52 1 R X 5 ik
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Z111900 m DL Y IX 3, A 46 SRl A5 B
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M) R SR A 22 T4 R I A 23 R Y AR SR B R 1 . AR SO AH SCBIFFE 48 Rt TR AR 22 1Tl o 9 Y i 32
PRUE TR AR 5 % ] S8 FAS e B 40E T S PR 48 T3 3L
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