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Contents of essential oil and citral in fruits of Litsea cubeba from different populations and their
correlation with geographical-climatic factors TIAN Sheng-ping', WANG Yang-dong"'®, CHEN Yi-
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Abstract ; Contents of essential oil and citral in fruits of Litsea cubeba ( Lour.) Pers. from ten populations
(Fuyang of Zhejiang, Bijie and Zhijin of Guizhou, Yongzhou of Hu’ nan, Yong’ an and Jian’ ou of
Fujian, Jingdong of Yunnan, Changning of Sichuan, Anyuan and Fenyi of Jiangxi) were determined by
steam distillation and gas chromatography technique, and their correlations with geographical-climatic
factors were also analyzed. On the basis, the cluster analysis among ten populations was made. The
determination result shows that there is significant difference in contents of essential oil and citral among
different populations, in which, average content of essential oil is 3. 60% with coefficient of variation
(CV) of 1.54% —10.46% and that of citral is 3. 52% with CV of 24.78% —40.54% . And essential oil
content from Jingdong of Yunnan population is the highest (4. 56% ) while that from Fenyi of Jiangxi
population is the lowest (3.14% ), citral content from Yong’ an of Fujian population is the highest
(7.01% ) while that from Bijie of Guizhou population is the lowest (1.85% ), moreover, phenotypic
differentiation coefficient of citral content is 57.87% . It is indicated that the variation range of citral
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content among populations is greater than that of essential oil content, and the variation degree of citral
content among populations is higher than that within populations. The correlation analysis result shows
that essential oil content in L. cubeba fruits appears extremely significantly negative correlation with
longitude and mean temperature of July, significantly negative correlation with annual precipitation and
extremely significantly positive correlation with altitude. While citral content appears significantly and
extremely significantly positive correlation with longitude and annual precipitation, respectively. It means
that essential oil content decreases with increasing of longitude and primarily affected by changes of water
content and temperature in environment, while citral content increases with increasing of longitude and
mainly regulated by water content in habitat. The cluster analysis result shows that ten populations of L.
cubeba are mainly divided into three groups at Euclidean distance 15. According to geographical position,
ten populations are mainly classified into two germplasm types of southwest and southeast populations, in
which, Yong’ an of Fujian population is special. It is suggested that variances of conlents of essential oil
and citral in fruits of L. cubeba from different populations are all correlated with the genetic characters,
geographical distribution and climatic condition in habitat.

Key words: Litsea cubeba (Lour.) Pers. fruit; essential oil content; citral content; geographical-climatic

2%

factor; correlation analysis; cluster analysis

A 15 K S B T , AT T A v ) R R R AR
27y B 7 SRR AR , B S AR R A e e B
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Table 1 Geographical-climatic factors of ten populations of Litsea cubeba (Lour.) Pers. tested

4 gy o0 £t 1) 3R/ C - FAENS/E 1 ABRSC 7 AlEC

SRS S 7BE() HiEs(°) PR R /m Annual FREMR/mm TR/ Annual Mean Mean

No. of : - Average Annual Frostless . f f

. |y Longitude Latitude altitude mean recinitation eriod sunshine temperature of  temperature o
population i temperature precip P time January July
1 E119.95  N30.05 350 16.1 1410.0 240 1970.0 4.2 28.7
2 E105.43 N27.34 1 610 12.8 954.0 250 1385.0 2.4 21.9
3 E105.68  N26.66 1779 14.1 1436.0 327 1172.0 4.9 22.0
4 E111.77  N26.35 128 17.9 1254.2 287 1623.4 6.5 27.8
5 F117.43  N25.96 486 19.0 1800.0 270 1858.0 8.6 28.1
6 E118.31  N27.09 630 18.7 1 664.0 286 1612.0 7.9 28.6
7 E100.75 N24.40 2 050 18.3 1086.7 355 2134.0 10.9 23.2
8 E104.53  N28.19 850 18.3 1108.3 360 1142.9 8.0 27.5
9 E115.33 N25.22 285 18.7 1640.0 282 1775.0 8.0 27.5
10 E114.58 N27.68 250 17.2 1 600.0 270 1935.7 5.2 28.9

D1, WiT4a ZHTT S AEEHM/AE Huanggongwang Forest Park of Fuyang City in Zhejiang Province; 2: S48 T Tli# 44 & 14 Baimashan of
Haizi Town of Bijie City in Guizhou Province; 3: M & 4 & B X BV H Pingzhai Village of Chengguan Town of Zhijin County in Guizhou
Province; 4 : WIEG4 ACH T ¥ /K M X4 384 Yitang Town of Lengshuitan District of Yongzhou City in Hu’ nan Province; 5: {84 K Z T /MNEFN
—Ff Bayi Village of Xiaotao Town of Yong’ an City in Fujian Province; 6. 154 B 17 LLI'F 4% Shanxia Village of Jian’ ou City in Fujian Province;
7. ZRHAEXRH BB TR Wuliangshan of Jingdong Autonomous County in Yunnan Province; 8: PUJI| 4+ 72 E XU 4ART A #f Heye Village of
Shuanghe Town of Changning County in Sichuan Province; 9: ¥T.75%45 %3 H % 48 % 3k # Chetou Village of Chetou Town of Anyuan County in Jiangxi
Province; 10; YLP44540'H-H K1) Dagangshan of Fenyi County in Jiangxi Province.

MEREE,
1.2.2 REFPHRBRBALSTNL NEHESE
IS FREAMTEKCBER— I AREED
W, K ZBEE 50 mL, B, BRE B AR
3R, B 15 d J5 338, 15475 oK 2 B4R UK .

RASMOEENErERSE, SHaES
&t . Agilent HP-5 f83%4F (30.0 m x 0. 32 mmx
0.25 pm, $5.19091J-413) , BFEFHE 100 C &
5 min 5,04 10 C « min"' B FEFE 140 C HAfR
# 2 min, FLL 20 C - min” WEFRZFE 250 C HAR
1 min, H 5 T 270 C{£¥%F 3 min, #HHEOBEE N
250 C;HERIE N 1 mL - min™ ; 4M5 H Y 50:1;FID £
WS BANES, WE 25 mL - min™ 5 25 FE 300
mL + min™ ;&S FHE 30 mL - min~' ; HEREE 1 pL, DL
FrE B A5 o &b (Mg B ALDRICH 28 &, 4 = 4t 5
T8197TMJ, 45 95% ) AAMR, AR B A B =
((EBUBUREWREE < E BB /(10°xBE B R E) ) x
100% " THEATREE 5 &, o, IR R B YR hL
H pg - mL™ EAABUR SO mL, B S REHR 5.0 g,
1.3 ¥igsaH

R F SPSS 16. 0 Fiit A+ B AR E R ILE
FREBHE BT BEES RO EHEMER R
(CV) s RAF Z4th 2 E L E S AW JE#EE
BMSENER; RAEA T Ea L E LS

A I FE I A R T 5 B 0 22 S DA % J i I R F
WG, FE AR Vg = (8,/(80,+8,) ) x
100% " HHERBMMERE, X, Va WRB LRI
(BPREMRTIZE 5 o5 8 MRS E A 3) 6, WE B
7 220, 6 fy JB B A 7 22 43 1 5 SR PRI TRT B 56 43
Prik & SRR & B AT & B SR s B -
SHMAFHRERFFUS BN ST BRI ER SR
ASPOATA F Rt 1A R AT A SRR

2 HRAHA

2.1 FEEBBLEFRESHE RSB EESE
4 |

HER 10 ANEBELTS T 52 50 A0 M & B AR
HERNFE2, ME2 TR 10 NERRSER SR
FHHE R 3.60% S ERERN I EHERIER
(4.56% ) RARKIHILPE A EERE (3. 14% ) ; 55 B
Rech iR A R EIE R 3.52% AER SR E
B AR BT EEE(T.01% ) A SN B 2
BE(1.85% ), HEAHTLE BRI 10 A B BER R 5
WM& (F=44.34,P<0.05) AT S B (F=
982.29,P<0.01) MZ R HE B EMBEZ KT,
b, R T EMEY RN EE R A ER
SR SRS Tl A B S WL B AR R W A LI
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%2 FEABHUSTFRIEHSBRSERESBILR(XSD)Y
Table 2 Comparison of contents of essential oil and citral in fruits of
Litsea cubeba (Lour.) Pers. from different populations (X2SD)Y

e FEESE
Rt ) Essential oil content Citral content
No. of AR A
opulation® HfE/ % g #fa/ % o
popula A B/ % A B/ %
verage cv verage cv
1 3.2410.05a 1.54 3.65+1.031Mg 28.22
2 4.14+0.154 3.62 1.85+0.75a 40.54
3 4.02+0.18cd 4.48 3.19x1. 18cdefg  36.99
4 3.28+0.15a 4.57 2.911.09bcde  37.46
5 3.25+0.34a 10.46 7.01£2.17h 30.96
6 3.30+0.25a 7.58 4.86+1.23¢ 25.31
7 4.56+0.21e 4.61 2.60+0. 94abc 36.15
8 3.68+0.33b 8.97 2.29+0.75ab 32.75
9 3.40+0.08ab 2.35 3.44x1.29efg 37.50
10 3.14+0.15a 4.78 3.43+0.85defg  24.78
T3 Average 3.60 5.30 3.52 33.07

D |15 s A R NG FRRRTE 5% KF L 2R B Different small
letters in the same column indicate the significant difference at 5%
level.

D1, Wi E T A B Huanggongwang Forest Park of
Fuyang City in Zhejiang Province; 2: HMEETTHFEA DI
Baimashan of Haizi Town of Bijie City in Guizhou Province; 3: #MH4&
24 LI 6 G F- FEFT Pingzhai Village of Chengguan Town of Zhijin
County in Guizhou Province; 4: WIFI B KM HT ¥ KMEXFHEH
Yitang Town of Lengshuitan District of Yongzhou City in Hu’ nan
Province; 5: HEAE K L /DB /\—+T Bayi Village of Xiaotao
Town of Yong” an City in Fujian Province; 6: #EA B HTLL A
Shanxia Village of Jian’ ou City in Fujian Province; 7: ZRBH =K B
4 BTl Wuliangshan of Jingdong Autonomous County in Yunnan
Province; 8: PJI|48 K 7 B PURER M F Heye Village of Shuanghe
Town of Changning County in Sichuan Province; 9 MTHRAAELBEE
sLEE 42 sLFF Chetou Village of Chetou Town of Anyuan County in
Jiangxi Province; 10: JL.7945 4> H £ KX Ll Dagangshan of Fenyi

County in Jiangxi Province.

H7 2 B LT RRATRE S ROER
AV ERTREEABHIENERRAE. K, R
TS SRR X B 5 RO, 3K 40.54%
HAn B AR S ] AR LB, N

24.78% ~37.50% , H&EK L BRGNS RHZR
BB 3k 10.46% W VLFG 40 B2 e A
SN A S AR AR MWL & TR & R
(75 5 Z B AN B

J T —F T BINE AR EREEAE PR
STRPRERE B B MK T ST R A i 1 AR B 1k
BB TIHE, 5 R B SRR ML
ZBH 57.87% , B REEI RS RN 250805 H
1.876 1 1.366, B EH RS W N 55.21% F
40.20% , Vi L35 T B BE IR AT B A B A L S R
KT EBERER, AT A L R )R B ey iR e
BE R B,
2.2 AEABRBLUEFRIGHSENTERIES
WIE-SEEFREXES

ARBEBLE FRECERSEMTERESES
Mo P - SR T AR RO 3, MRS
REH B TFROEMIBSF-HEEMT A
B IFEER BE AR (P<0.01), SEBRNER
TE B E A (P<0.05) , SIBRAF/ER BEIEMR
(P<0.01) , B 28 B I ) JB B SR SOK Vil & R AR W 4
B AR TR R EE R A AR, ik
RENERE NS BEUHE R BB A
sk, 7 AR BB ARR T L3 R IR R
#,

mE3 B ARERLUETFRIEFERES &
5 2 FEE VAR I B0 97 1 0 3 AR B 3 TE AR SR

£3 TRAEBHLUBFRELFAHSENFERABEHRE-SERT
EEEES )

Table 3 Correlation coefficients between contents of essential oil and
citral in fruits of Litsea cubeba ( Lour.) Pers. from different
populations with geographical-climatic factors'’

HEREK
Correlation coefficient
ol FHER
Factor B A
Essential ﬁ"%ﬁ Gh
. Citral content
oil content
2% Longitude —0. 887 #x 0.675
£ & Latitude -0.416 -0.102
S-#1¥33K Average altitude 0.959 #x  -0.401
£ H7R Annual mean temperature -0. 405 0.481
AEMEFR & Annual precipitation -0.700 * 0. 840 **
FFEH Frostless period 0.556 -0.307
4F H B R%L Annual sunshine time -0. 166 \ 0.327
1 A #1{& Mean temperature of January 0:131 0.312
7 A #1# Mean temperature of July —0.900 =+ - 0.489

D % . P<0.05; *x: P<0.01.
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it — 8 L T4 TR R R A AR, BA i
BT 10 A m AR SRR S B AR & RS
BEATREINT, R BV (H 1) AR B R 15
&b, 10 MU FRE R Ty N 3 4L, KA LI H.
VLS BH VL 00 0 R AN AR e B 5 B
R —4 SN SLE R T MBS M Z R RIR
4 A BB R — 2 s R R S A S A

Nl
1

0 5 10 15 20 25
FREGFES Fuclidean distance

1: #7148 & BT A 24 A Huanggongwang Forest Park of Fuyang
City in Zhejiang Province; 2; $M B H i FH 1 D1l Baimashan of
Haizi Town of Bijie City in Guizhou Province; 3: B4 4 B CHT
24} Pingzhai Village of Chengguan Town of Zhijin County in Guizhou
Province; 4: B8 KM T 7K X P4 Yitang Town of Lengshuitan
District of Yongzhou City in. Hu’ nan Province; 5: fAEE K& /MEHEN
—#} Bayi Village of Xiaotao Town of Yong’ an City in Fujian Province; 6:
B84 @FETT L F 4T Shanxia Village of Jian’ ou City in Fujian Province;
7. A RA BB E X E L Waliangshan of Jingdong Autonomous
County in Yunnan Province; 8. UU)JI| % & 7 B B 4 #7 ok A Heye
Village of Shuanghe Town of Changning County in Sichuan Province; 9; 7L
Pig & B LB F LK Chetou Village of Chetou Town of Anyuan
County in Jiangxi Province; 10: I.7§45 4 B 8 K< Il Dagangshan of

Fenyi County in Jiangxi Province.

1 EFRTHESBASERSENLET 10 M EROREE
Fig. 1  Cluster dendrogram of ten populations of Litsea cubeba
(Lour.) Pers. based on contents of essential oil and citral in fruits
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