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Determination of Volatile Components of Litsea euosma
Fruit in Different Harvest Months
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Abstract: [ Purpose] The volatile components in Litsea euosma were determined at different pick-
ing periods. [ Method] The essential oil was extracted from the fruits of L. euosma harvested in
May, June and July by three methods, such as oil extraction (heat extraction and cold extraction), ul-
trasonic assisted extraction and steam distillation. The volatile components were extracted by head-
space sampling. And its chemical components were separated and identified by the gas chromato-
graphy-mass spectrometry (GC-MS) combined with searches technology of computer. The relative
contents in the volatile oil were determined by area normalization method. [ Result] The optimal

method for preparing the essential oil was as follows: steam distillation, time 3 h, and the solid-liquid
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ratio was 1:4 (g:mL). Using the method of steam distillation, totally 32, 49 and 98 volatile compon-
ents were identified in the oil derived from three peaking periods, respectively, accounting for
78.36%, 87.49% and 98.04% of the total detection. In May, there were more terpenes and alcohols
that accounting for 45.97% and 26.14% of the total content. In June, fruit terpenes and aldehydes had
more components and contents, accounting for 33.29% and 34.39% of the total content. The main
volatile component of July fruit is aldehydes, accounting for 53.74% of the total percentage.
[ Conclusion ] It was found the volatile chemical constituents and contents of the essential oil ex-
tracted from L. euosma were different in three picking periods. In May, the volatile chemical constitu-
ents were terpenes, while in June, were terpenes and aldehydes. In July, the volatile chemical constitu-
ents were aldehydes and the content of sesquiterpenes increased.
Keywords: Litsea euosma; peaking period; volatile compounds; headspace injection; gas chromato-

graphy-mass spectrometry (GC-MS)
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FHUKHY, B, PEESERCATEEAR
ZApk, HohDRE . BRI S E A AR
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BB R AL T RRA MBS AT
Wk H 2. 5 ARZTR (@Fres AR T4
R, RSGEERE, HREY 1~1.5 mm, 2,
AR 2 3 mm, Jom A 6 A KRZETHR (W
Free A7) A T4 5 iRt PR B, SR
IEOERTE, Zffa, A/, HAEZ 2~3 mm,
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5~6 mm, #5HB0, RFK Y 5~6 mm, ERAE
K, AMHEZE,
1.2 Rk
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(1) FYIR IR 2

VEREB(O IR . K/NEIA) . e A AR (D
WL BUAE — B0 MARZFEER, SRAS T
FAFHERFRI 20.0 g & T4 50.0 mL £ KRZF
MY 250 mL [BRGERHATRSE, RHEE T
AR, IR HRI7E 80~90 °C, HEHUE] 20 min.
IR EER, KA 6 29 midgiRBuR, 7
JEWE M 5.0 g To/KBRIREN (NaySO,) B K42 HL
WKy, T 4 °C kAR

() MY E R IR

K FH AT T HERA AR BRI i 5 R B — 350
ARFFHEEE 20,0 g, B THA 50.0 mL FRIRZE
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FIBERR T, HIRIRE 20 min, R 6 22 Atk
LUK, TENERCPINA 5.0 g TO/KBIBREN (Na,SO,)
Br LEEBOR T K S, T 4 C UKFE IR H o

(3) B B ) 25 U (UAE)

VEREHTEE NS — SR Z TR, fR
LR - FORIRZEIN=20.0 g : 50.0 mL AR
HOE T a5 RSN, R A A AR A S
% 100 kHz, PRIE 0.6 A, /KIBIEIE 35~50 C
SFAF T KRS, SR A] 60 min, R H]
6 2t IR IO, TEUEWETTMA 5.0 g To/KER
FREN (NaySO,) B LR BUR YK 43, T4 C 1K
FETAE A M,

(4) IKZ AR

PRiEB A IER . RS Jeae e H
A — BT R TR 40.0 g, FIRBHA L
1:4(g: mL) MAZER/K 160 mL, #T 250.0 mL
BRI 5 R 42 A Z8 18 e B AT
e EARZTFZEBAKIR G WSS, K i
TG, R EEROE T AL ks,
WAEE 3 hy ZEISEEE, KRHHE, fRRER
e, WA R 0 IR UK, FLARIT Y ik
B KHREUR S 50 mL FORIEZEIMIRG, JFmA
5.0 g TT/KBRER AN (Na,SOy) Bk, T 4 °C vkA 4

&,
1.2.2 GC-MS b7 %A1t

i GC-MS #rll 5 ift, BAREAELT .

(1) (st AR Rtx-5MS (30 mx0.25 mmx
0.25 um), WS N ELE He, WS mL/min, 43
Wk 20 ¢ 1, MERER 1 uL, VERECREEEARE 250 °C.
THERER? . #IEIEE 50 °C, 445 2 min; L) 3 C/min
HRTFE 220 °C, 14952 min, BFIZERETE] 3 min,

(2) B 5. BL & TURIR L 250 °C; LB
FLH 88 eV JluEt M uMl: 35~500 m/z,

(3) FRATZS 55 SEFEEHARRN 2.5 mL; 3
FEARFL 500 pL; #3546 IR FE 100 °C 5 PR % B[]
20 min; FEFEEFIRIE 80.0 °C; AMEMFE] 1s; 3
FEBUEE 500 pl/s; “AARKATRTH] 120 s,
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P 1.2.1 95 4 R 22 K5 I i &5 19 3%
R, e SRR A A R AR R

HH TR =R T T R 22T R T < 100%
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FH K R 2590 43 0l S W AE TR 1 mL A
A 20 mL TS giteif, #EtEs 1 pl, T GC-MS
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EY 1T R, R 45.97%; BERIEEY 4 F,
di VY 26.14%; BRZEEGY 1R, 5 SR
0.85%; MEZE 7R, HEEN) 4.38%; bikeds 2 Fr,
d R 0.29%; FE2E 1 AP, (HAEER 0.72%. %
M 1% A 1080, 5SS 7439%; &
I i A 0 U (26.87%), HR R D5 A
fi (18.87%).
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Fig. 1 Total ion chromatograms of essential oil extracted from L. euosma by different processing methods
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Fig. 2 Total ion flow chromatogram of L. euosma essential oil in different picking months
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[ A A A BN A 227 7 H SR TR i A 3 e A
100 M0, REASINE] 100 Flak s, L%5E H 98 Fl
eaYr, 5K 98.04%, Hrr, iESiL
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5.95%; MEZL19FP, & BEH 53.74%; kild2k
4FP, AR 2.84%; TR SHH, HEEX
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Tab. 1 Chemical constituents of essential oil from the fruits of L. euosma harvested in May

ESil EX S R BI1E/(ug kg ™)

category name content threshold
7 2F ¥ citronellal 0.08 —
(+)-F W 6-octenal,3,7-dimethyl-, (3R) 0.08 100
2,4,6-= HFE-3-3F CUJA-1-ML s H % 3-cyclohexene-1-carboxaldehyde,2,4,6-trimethyl 0.10 —

%2 aldehydes
/KIE EFlE 1-cyclohexene-1-carboxaldehyde,4-(1-methylethyl) 0.14 —
(Z)-3,7-—H 4£-2,6-3¢ —J#5i& (Z)-3,7-dimethylocta-2,6-dienal 1.89 —
FrAgmE citral 2.17 —
3-MIAA1J7 3-thujene 0.08 —
o-7K i M 3-cyclohexadiene 0.08 —
2-JR/Jfi alpha-pinene 7.10 6
PM camphene 1.77 —
B-JR M beta-pinene 4.18 140
3-1F F JE-6-(1-H1 3 2.%5) 3R C 5 3-methylene-6-(1-methylethyl)-cyclohexene 2.20 —
2)d sabenene 0.12 —

0 terpencs H 14 myrcene 221 13~15
XXM dipentene 26.87 —
(-)-Fr B4 (-)-limonene 0.12 —
(3E)-Z §)i#% (3E)-ocimene 0.06 —
W% 1,3,6-octatriene,3,7-dimethyl 0.47 —
IR} pinene 047 _
il i 1 45 terpinolene 0.08 _
o-ii i 1,3-cyclohexadiene, 1-methyl-4-(1-methylethyl) 0.08 —
i il 4 g-terpinene 0.08 —
i E cineole 7.13 —

82K aloohols 5 FERE linalool 18.87 6
alpha-FA 7 B2 alpha-terpineol 0.07 330~350
FATMEE (-)-alpha-terpineol 0.07 —

fi 2% ketones A 5E Ml 6-methyl-5-hepten-2-one 0.85 —

&2 amines N-T R 2% N-butyl-benzenesulfonamide 0.72 —

e BT RIERR S, M R A A TR I B3R R S sy s RR R E B R MR BME: N
Note: Due to space limitations, not all volatile chemical components detected are listed in the table; “—" indicates that the relevant volatile component

threshold is not found; the same as below.

AP 1.29%; Mids 1R, (N EE 0.16%,
1E 7 AR RE M2, Horb & st 1%
(A 25 FF, dE SRR 85%; i A
RS (15.89%).
2.4 AN[ERAH H A AR 27 R [F AL B3 7 A
H 3 4 ATA: BlEE SRR, KREF S,
6. 7 H R A pymi RS (i B-IR I AU A Fi
PSS (e I BSRN D AR B ) ) O i AR St DD
s B (INFPRERE) FIERZE (an HF 3 B IAs ) 4
i SRR R R KU
ook Bl , B AR RI R, SRR A
BT 7R A 5 ARSI AR TE [ A DG

3 Wit

MALZE RS R E, RET 5 AR hAE i 32
Fib &, AR R 78.36%. &ML
BALFRWIA S . WS BESRIENDE . o
Iy RIS (45.97%) FIEEZE (26.14%). 5 H 4%
KA I S A A . WIS LA TR R
AYEE, SO R AR, B
TIE S Al A 4 A RSB B85 1A 9, AR AAT)
AR 5 76 A DL Z 8] A 45 P ol o AR F e
FHEAERY, H e 25T LIBK L, HXHE Y
AR EAREREEM, B, FEZEDARE T
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Tab. 2 Chemical constituents of essential oil from the fruits of L. euosma harvested in June

ESil EA TR/ % B/ (ugke™)
category name content threshold
[ valeraldehyde 0.47 12~14
./ hexanal 3.73 4.5
F#% 1-nonanal 2.15 1
. FHIFBE citronellal 4.82 —
2% aldehydes o
(+)-F W 6-octenal,3,7-dimethyl-, (3R) 4.82 100
JK T FBE 1-cyclohexene-1-carboxaldehyde,4-(1-methylethyl) 0.61 —
(2)-3,7- 1 %:-2,6-3 —HiliE (Z)-3,7-dimethylocta-2,6-dienal 735 —
FFIEEE citral 7.98 —
a-7K fi-ffi 3-cyclohexadiene 0.59 —
2-JRJf alpha-pinene 2.67 6
B-JR M beta-pinene 2.14 140
. J H:)d myrcene 2.14 13~15
4725 terpenes -
XK dipentene 14.61 —
(-)-¥71# (-)-limonene 14.61 —
JRH pinene 0.59 —
it &t 111 475 terpinolene 0.25 300
1EJ%EE 1-pentanol 0.32 4000
B2 alcohols alpha-FA VI alpha-terpineol 0.67 6
PEAERE 2,6-octadien-1-0l,3,7-dimethyl-, (2Z) 0.42 300
. I BRIl 6-methyl-5-hepten-2-one 2.58 —
fii 2% ketones B
4-7. 33K E i 4-ethylcyclohexanone 0.73 —
L-IH& & L-alanine 1.00 —
. L2 hexanoic acid 0.55 3000
R acids .
1E+ TR pentadecanoic acid 1.25 —
T2 oleic acid 1.25 —
%% amines N-T IR B N-butyl-benzenesulfonamide 5.45 _
fi5 2% esters &R £ EE L-alanine,ethyl ester 1.00 —

9528 KB I 45 R M LoV R D380 7 e e 1L
K S AR, 6 AR Iy il 49 Fifk &
Y, SR HEERY 87.49%, AN FEA .
RS . WS, BEZS . RS, PREAImEE., Hif
F2 A R 2 (33.29%) FIEE 25 (34.39%).
6 H R ARZFERSIRE M BT 5 H
o 6 AR, WEIEY BRI, (A& R
T 5 AR, Bl AP R M 2GRN B AR
Wb, PRI RS R SR . 2R
R AR PR E R, AR
SRR PR, A AR DA S R A SR T
FER MR E NIRRT G0, #BCRH 6 A Rl
MIARZF R 7 HRRG L4 b 98 ik &
Y, HKHEEAY 98.04%, AN N FEEA .
WS . WEZE . BEE. ERZE. PRI, WRE. MK,

WS . ORI O E A r, FE A DR
(53.84%) FIEEZE (15.39%). 7 H M55 5 &
(KT 5 A%, B EY, Mb2eiss
KR E s BN R IR k2
FE, BCE L XBREEDIRAR, AR, Fk
WEIHBFEEK . KRET 7 HRIER MRS
FKieFmhbERRK, HhirERES R+ S
(15.89%), HEAGHENES, LEENEE,
A R 2L WA Y R, [R]EAE SE
PUR DR, Sihh, RPN
B, HABMMES, WEEZENER. FHit,
v R L TG b APE 9 I 2 ) o ) A B ] T
BRI R &, #UCRH 7 HARZET
R,
MALEWERRE , TEARZE T RIAHE A&
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Tab. 3 Chemical constituents of essential oil from the fruits of L. euosma harvested in July

&S| EXS Y% BB/ (ngkg ™)
category name content threshold
[ valeraldehyde 1.61 12~14
C\l% hexanal 3.64 45
B heptaldehyde 0.60 3
1EE % octanal 0.49 0.7
fi4 % aldehydes [-2- )7 (E)-2-octenal 0.82 3
F#% 1-nonanal 1.24 1
FHF B citronellal 3.89 —
(+)-F [ 6-octenal,3,7-dimethyl-, (3R) 3.89 100
FrIg % citral 15.89 —
a-7KJFH 3-cyclohexadiene 0.11 —
2-J& % alpha-pinene 1.10 6
B-JR )% beta-pinene 0.80 140
H EEJf myrcene 2.39 13~15
147595 terpenes MR dipentene >94 B
(-)-FrE ¥ (-)-limonene 5.94 —
YR pinene 0.16 —
FiliEms — M cyclohexene,1-methyl-4-(1-methylethenyl)-, (4R) 5.94 4~229
a-BEV i % a-cubebene 0.08 —
1- 417747 1-caryophyllene 0.18 —
1EJZEE 1-pentanol 1.97 4000
- cineole 1.65 —
I ¥FJAEE bicyclo[3.1.1Thept-3-en-2-0l,4,6,6-trimethyl 035 _
R n-heptanol 0.16 3
2 alcohols BEUEEE 1-octen-3-ol 1.63 1
75 B EE linalool 2.54 6
alpha-#AJH ¥ alpha-terpineol 0.30 330~350
FE1ERE 2,6-octadien-1-0l,3,7-dimethyl-,(2Z) 112 300
FHIBE citronellol 0.98 —
5P 3 A methylisobutenyl ketone 0.06 _
fif2% ketones 2-J3Efiii 2-heptanone 0.18 3000
FH B B 6-methyl-5-hepten-2-one 2.60 _
FIR formic acid 0.29 4500
R acids
L2 hexanoic acid 0.33 3000
L2 H I methy] acetate 0.10 —
) F iR CUfig formicacid, hexylester 0.19 150
FiE2 esters
FR B formicacid, heptylester 0.16 _
LRSS citronellyl acetate 0.98 —
)25 phenolic compounds T 5-Isopropyl-2-methylphenol 0.16 —
BT furans 2,2—; FFJE DU SR furan, tetrahydro-2,2-dimethyl 0.24 —
2-1E [ EE R IR 2-pentylfuran 0.82 6

e, R E Y N R EER R . RS TEARE T IRIARTII T R R AR S WA T
VIRAFAE TR —R Y, JAEYEMR B, WERPURE . AR M. J7meE. A
ZITHR, JF HRFLE PR FEARUr. I B MR SEE AU, B
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Tab. 4 Changes of volatile components of the same kinds of essential oil from L. euosma in different picking months

category name content content content threshold
I citronellal 0.08 4.82 3.89 —
fitt 2 aldehydes (+)-FF [ 6-octenal,3,7-dimethyl-, (3R) 0.73 4.82 4.04 100
FPI5E 8% citral 2.17 7.98 15.89 —
3-fMI44% 3-hhujene 0.08 0.59 0.57 —
B-i}% beta-pinene 4.18 2.11 0.80 140
iﬁtﬁiﬂéﬂ —%ﬁilﬁit?}‘fl)a—iclohexene 2.20 9:93 130 o
It Jig-beta-Ji i (1S)-(1)-beta-pinene 4.18 2.11 0.80 _
i terpenes AN myrcene 221 2.14 2.39 13~15
X% H5 dipentene 26.87 14.61 5.94 —
(-)-F71 4 (-)-limonene 0.58 14.61 5.94 —
a-1ii (it /i yclohexadiene 0.47 0.25 0.16 —
1 Jfi sabenene 0.50 9.39 1.30 —
R alcohols FIH-SHBE eucalyptol 7.13 2.92 1.65 —
J5 AR linalool 18.87 0.67 2.54 6
#ii 2% ketones FH % BE 4% W methylheptenone 0.85 2.58 2.60 _

BReR L BERE . PR BERZ . RAIR . PURFIPUR B
SFME s, HERSCRPRRm L & A 15 i 1k
FYISETIAL S, RS b L 25 A
PR DIREE BAIESE™ ) AL S RAT 150
IS PERBAR RN, © O E AN RIR ) TF
R BT R, 3 SCRRAR TERE 2E AL 5 4
i FAT U Ha B ML R 25 i 2 W i P
IR AW HRA DAL . PIR GRS,
A DE PR AR AR TAF I A AL, Rk, Al
(14 2 My 35 1 T BE IR T A SR AR Y B A A R
Bio i TIE AR, APPSR E AT
3 A SKAM A i AR Z T RAL A 1R U T
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