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Abstract The leaves of 8 common ecological public welfare forest species originated from the Shenzhen
region were used as research objects. Based on the GC-MS analysis,the composition of volatile matter was
determined by the reference of mass spectrometry and KI value, and the relative content was determined by

peak area normalization method. The health benefits of each volatile substance were determined by reference to
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relevant literature. The recorded number of high-matching VOCs werel7(with the relative content 80.21% of total
volatile substances), 20(86.38), 21(98.08%), 28(75.32%), 24(98.83%), 21(93.27%), 30(95.25%) and 21(95.51%),
respectively, which were defected from Chukrasia tabularis, Syzygium hainanense, Syzygium hancei, Michelia
chapensis, Michelia maudiae, Cinnamomum camphora, Machilus chinensis, and Liquidambar formosana. Based
on results from the analysis, several species were recorded with high abundance of useful chemical compounds
that are useful for health and daily life applications, such as respiratory system (Syzygium hainanense, Syzygium
hancei, Michelia maudiae, Machilus chinensis), blood circulation (Michelia maudiae, Machilus chinensis), pain-
relieve (Syzygium hancei, Machilus chinensis), anti-microbial (Syzygium hancei, Michelia maudiae, Machilus

chinensis), anti-pest (Michelia maudiae). Upon comparison between all tested species, Syzygium hancei, Michelia

maudiae, Machilus chinensis were known to provide remarkable pharmacological benefits.
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Table1 Information of the test species

Fr i SReA 5 SRAETA] BRI
No. Species Sampling location sampling time Wild or artificial planting
1 B Chukrasia tabularis NN 201547 A PN
2 WFFE TR Syzygium hainanense JRUEL L RRAR A el 2015 4 6 H N T Fhg
3 LT3 Syzygium hancei % NII/NIT 2015 4E 5 H A
4 IREEEE Michelia chapensis AR el 201545 A PN
5 I Michelia maudiae A L FE SR A X 2015 4F 5 H B
6 Tt Cinnamomum camphora ERI LA 3 el 20154F5 H PR
7 RN Machilus chinensis = I FRAR A B 201545 A li5%any
8 WA Liquidambar formosana L STIPNT 20154F 6 A N T ApE

/NF), HP-5, 30 mx 0.25 mm x 0.25 pm); & AHfE
#Hk (92 Supelco 22 #], 50/30 um DVB/CAR/
PDMS, T 270°C#1k 1 h); 20 mL T5 25 £ BUf .
TP 5

SEEIRAG : Co~Cy IEMSEEARAE (32 1E Supel-
co ANH], 49451-U, 1ECkEH 1 mg/mL),
1.2 VOCs HJEE

KR E AR R (SPME ) WA & SR,
Ire HLTFRFFRICL g B >R 4 i it B sl AR T BY
g, BT 20 mL Tz A0, gk as 2% =
I A 50/30 um DVB/CAR/PDMS £ HLAE 35 C T
23 ZEH 40 min JE B, PR RS AR HCK I 37 R A
ANSAEIESGHERE T, F 230 CIRALE L 3
min #FHf,
1.3 S - gy
13.1 GC%# HP-5(30mx0.25 mm x 0.25 um )
LA S AN R, SRR R 230 °C, AR
A, A N2 He, HPEAH 1.0 mL/min;
IR 50 °C, f#4% 1 min, LI 4 °C/min T} £ 150 C,
{45 2 min, ZRJ5LL 8 °C /min FF & 250 G, £+
10 min; 4% 1R 280 C.
132 MS&# EIETH, HFREm70eV, &
T 230 °C, FigtfAHEE 35~500 amu, FHIEC
Se i B IR A e SR TR B X BR 43 LR a3 SRk
1758
1.4 TEHEMEEHH

BRI AL & 128 NIST 3 KR, 455155
R (KI) FISCERSH AT 5508 . 454150 iR X
& AR AR — ek TR, H&ERY

JZH 7 A W TR AR SR TRTRR 9 LU AR

2 ZERES

2.1 8 FAERANIEMMH VOCs N LETELER

i & SPME-GC-MS Bk H i 43 BT 45 B i 1Y
VOCs 47, 155 8 FhiEFEM I BB T A, L
AN P O N A s R 17 B I T N 1] 75
AR IIATG , %0 4 R ML i o
*2,

JOR R I S5 5 17 R AR R Ay, N R M
ST 80.21%. Hir BN A o - AT B
(17.95%), B- A ¥ (17.45%), o- 57 i i
i (11.36% ), a5 WM (7.53%) (Z)-B- % §
(421%), d- Wi (4.19%) 45,

VT R R L S E 20 R Ak Ry, R
P 1Y 86.38%. EEL L A - B - B A
(3434%), B- A7 (13.99%), B-TEk (8.75%),
o- JEI (6.99%), - AT (634%) 4,

LIRS s 21 ikl oy, M
KT 98.08%. EEE AT AT (36.97% ),
a- IR M (263%), B- A 1 M (16.05%), H
B (4.91%), o- K A M (2.79%), B- K M
(2.39% ) %,

IR AL 28 Rl ke Ay, b
KRR 75.32% HP EER A B-A
i (16.51%), AR M (9.89% ), B- i & M
(6.95% ), WX -B- &EWM (6.83%) 5.

T A L S5 1 24 Bl k2 Ay,
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Fig.1 Total ion chromatograms of volatile substances of Syzygium hancei
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Table 2 Volatile constituents from leaves of eight ecological public welfare forest species

FHXT 43 4 /%Relative content

= - >, D 3 » o
L HRAAEATOLYY TR ORHE MGRTRE OBEIRE RESE VELEE M e
No. VOCs Molecular Chukrasia  Syzygium — Syzygium Michelia  Michelia Cinnamomum Machilus Liquidambar
formula  tabularis hainanense  hancei  chapensis maudiae  camphora  chinensis  formosana
M -3- T -1- T
! cis-3-Hexen-1-ol CeH,:0 0.44 3.76
2 I leaf alcohol C(H,,0 0.69
o - AT
3 alpha-thujene Cuobig
4 IR-a- m?%% CoHyg 6.99 26.3 1.15 16.11 0.88 21.42 25.37
1R-alpha-pinene
5 M camphene CoH,6 23.22 3.37 1.13
6 B - YR M beta-pinene CioH6 8.75 2.39 9.08 0.26 4.96 35.62
7 A4 myrcene CioHyg 2.72 491 1.05 7.42 0.71 8.13 45
2R AR
8 (2)-3-hexenyl acetate CgH,,0, 0.96 1.44 30.79 0.78
9 1254 sabinene CoH,4 1.66
10 (R) - #7454 R-limonene CoH,6 1.57 36.97 26.56
11 JZaX - B trans-ocimene  CoHg 1.81 0.27 1.46 0.61
12 (E)-3-Hexenyl acetate C¢H,,0, 6.2
13 «-KAM o -phellandrene  C,oH,q 2.79 0.17
NS - B - 2 i
14 (Z)-beta-ocimens CyoHiq 34.34 0.27 122
15  «- i alpha-terpinene  C,Hyg 0.74 0.23
16 -5/ gamma-terpinene  C,H,q 0.47 0.19 0.5 0.28 0.24 1.83
17 (% )- Fri5 4 limonene CoHyg 391 19.02 14.3
18 B Ocimene CyoH, 421 0.28 0.35 9.56 1.73
o)
19 W T CioHyg 0.63 531 5.85 1.08
alpha-terpinolene
E.Z- 5%
20 E Z-alloocimene CoHyg 0.54 0.1 0.71 0.25
E.E- JI| 2 ¥4
21 E.E-alloocimene CioHis 0.41
E.E- B34
22 E,E-cosmene CioHis 0.12
23 LE93G perillene C,H,,0 3.02
24 F5 1 linalool C,H;50 0.48 0.17 1.28 6.21 0.89
25 4 terpinen-4-ol C,,H,;O 0.83
(2)-3- IR T TR g
26 Z3-hexenyl butyrate CioHisO, 041
27 [ —%¢ Dodecane C,,Hy 0.18
28 ZEJERENN L(-)-camphor  C,H,0 0.27
29 7KH L(-)-borneol C,,H,;0 0.14
30 o - PATHEE o -terpineol C,H,s0 0.08
EL ‘:’l] i=qii=3
3] SRR B g C,,HyO, 0.49

cis-3-hexenyl isovalerate
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FAXT 43 it /%Relative content

s PERAIEATHLY) TR OREE MGEEE LCEENERE REAS WS R EER WE

No. VOCs Molecular Chukrasia  Syzygium — Syzygium Michelia ~ Michelia Cinnamomum Machilus Liquidambar
formula tabularis hainanense  hancei  chapensis maudiae  camphora  chinensis  formosana
32 S - WifFHs § -elemene CsH,, 1.22 0.38
BB Y
o - BRI
33 alpha-cubebene CsH,, 11.36 0.73 0.38 1.02 0.23
B - HEEE i
34 beta-cubebene Cistlas 278
35 - &K% alpha-ylangene  CsH,, 0.39 0.22 0.73 0.3
36 - 1] B alpha-copaene CsH,, 17.95 1.77 0.6 1.18 0.17 0.18 0.81
37 B - 550 beta-bourbonene  C5H,, 0.48 0.29
38 B- A1k CsHa, 17.45 13.99 16.05 16.51 6.38 20.86 19.49 3.49
beta-caryophyllene
39 B - Wi # /4 beta-elemene CsH,, 1.05 0.36 1.18
40 B - 25 beta-gurjunene CsH,, 0.21 0.23
41 +PU%E Tetradecane C,.Hy, 0.07 0.19 0.4
42 o - A1 CsH, 2.72 6.34 0.75 0.59 6.12 1.78 0.23
alpha-caryophyllene
43 HIFEEH alloaromadendrene  C,5H,, 0.45 0.54 0.45

44  R- & FMs R-aromadendrene  C,5H,;s 0.93
(- A

4 R-aromadendrene CisHay 0.1 0.37
46 - PHiFH gamma-elemene  C,sH,, 0.6
o - ZETERRIR
47 alpha-amorphene Cistlay 0.98
48 Ty (-)-Aristolene CsH,, 2.87
Z-B - & E WG
49 Z-beta-farnesene Cistly 6.83
50 - ALV o -muurolene  CsH,, 0.51 0.11
E.E-o- &6
31 E.E-alpha-farnesene CisHa 0.44 0.89
52 4G WK o - farnesene CsH,, 7.53
53 ¥ - A CsH,, 0.76 0.7 0.83 0.1 0.51 0.34
gamma-muurolene
54 T FJ% D germacrene D C,sH,, 3.1 0.87 3.45 0.24 0.86 0.68
55 B - ArfJd beta-guaiene C,sH,, 0.94 1.32
56 B - H7ENM beta-cadinene  CsH,, 0.93 2.11 0.95
57 FAM Curzerene CsH,,0 9.89
58 B- TEMA beta-selinene CisHyy 2.77 0.19
59  «- SRS alpha-selinene CsHy, 1.8
CEEE L E
60 Y - R CsH, 062 0.61 043 291 1.33
gamma-cadinene
61 - BB delta-cadinene  C,H,, — 4.19 3.36 0.22 0.17 0.12
62 B - AL AU C,sH,0 0.46 4.04 0.43
trans-nerolidol
11 i 1] S
63 7% H R - P i CLH,0, 0.4

Z3-hexenyl benzoate
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Table 3 Comparison of health care effects of different tree species based on the quantity and content of VOCs

o W
. Chukrasia  Syzygium
Health care function . .
tabularis  hainanense

AR
Syzygium
hancei

REER WIgR Tty
Michelia
chapensis

At WA
Michelia  Cinnamomum  Machilus  Liquidambar
maudiae camphora chinensis  formosana

GCELRES
Beneficial to the 1 3 4
respiratory system

Hin & R5%
Beneficial to the
cardiovascular
system

U Analgesic

and sedative effects

iR
Anti-inflammatory 1 2 2
effect

] ek 4 B 35 2
Inhibiting the
activity of tumor
cells
IERTE
Bacteriostasis and 2 2 3

bactericidal effect

iR H R

Insecticidal effect ! 2

41T Tatle 6 12 18

4 1 2 1

5 23 10 18 10

TE . BUP AR i i A R o3 i B OB H S 5% AOFE R ol i

Note: The Arabic number indicates the number of volatile substances in the volatile components of the species that have this health

effect and the content exceeds 5%

5. RN, A DU R R SRR 1
YA RILG R, i, SRy & &
BRI A LB AR AR, PUROR R R
Yy & B LA LB R . RIS, R
i, SR AU A S R R YA TR I R
SR L, ZLBEERE . RIS, RN 3 R
PR A B ) T A o

3.3 ARMRBESRE A ARAREE A A FH A 2 =~ B
Sy, W AEIAER R, AN X, AN TR ) 2R
MRBEIR . AR PR BT i B[R] AR A A R 75 2K
SEMEFRER N TR A, JCHIEARAR A
AR B AR R b, ELET X R DR A
KW DI RERE AT HE PRI, X R A AR AR Y
FE03 R AR IR B A HET A R A . 1]
LUPEEAN 1 NG NS B R A 0
X R G ad R RS P AR, B ISR RS
PR B BRI BIRINE S R A X

MAE RGEA 5 A S R AR, 8 30 I A8
BE TR XA,

3.4 A3 VOCs IR EEAERT, 36T R 2= X
PR AL A 1 24 B A 2 56 BIF 5 45 U 4T R
XTI 22 R B AR B AE SR 9 S5 N T 1Y
S A5 R 2 I SR A B —
ELMEN, ETHEARZNT, aXEELE
PNk N AR A 245 B FH RN S B P f R0 2 25 ) AL L
B, BT BT LIRS FE

3.5 ARG FRIEB B, . WEEHE RN
ST IR IRAEAE SR R, A R E5 i R i B
FETE LA VOCs, A%, TEHRKI T AR —E
RERS BRI Ok, PRI, 7ETT R AE R TR SRoB e bk v,
ERH 2 AN SN ET =T, FAEY
RSy . PREE TR 5 L BRIE T EHIRA
IRER .
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