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Abstract: Hedychium puerense has edible and medicinal value, and its leaves are used as a flavoring agent, but no research has been
found on its essential oil components and activity. To investigate the chemical composition and bioactivity of H. puerense leaf essential ail,
GC-MS was used to identify its chemical composition, filter paper diffusion method and gradient dilution method were used to determine its
antibacterial activity, in vitro enzyme inhibition assay was used to evaluate its enzyme inhibition ability, and LPS-induced cell inflammation
model was used to detect its anti-inflammatory effect. The results showed that 41 compounds were characterised in the H. puerense leaf essential
oil, with the major components as sabinene (43.78%), S-pinene (18.94%), a-pinene (6.21%), 4-terpineol (6.00%), caryophyllene (4.90%),
humulene (2.79%), and y-terpinene (2.78%). Antibacterial assays indicated that H. puerense leaf essential oil exhibited broad-spectrum
antibacterial activity against six Gram-positive and Gram-negative bacteria, with DIZ values ranging from 7.22 to 8.79 mm, MIC values ranging
from 3.00 to 6.25 mg mL™*, and MBC values ranging from 6.25 to 12.5 mg mL™. Enzyme inhibition assays revealed that H. puerense leaf
essential oil inhibited a-glucosidase, tyrosinase, and cholinesterase, with ICs, values ranging from 11.07 to 125 mgmL™. Regarding
anti-inflammatory activity, H. puerense leaf essential oil significantly inhibited the release of NO, TNF-¢, and IL-6 in RAW264.7 macrophages
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induced by LPS within a non-cytotoxic concentration range (31.25~250 pg-mL™). H. puerense leaf essential oil exhibits antibacterial,
enzyme-inhibitory, and anti-inflammatory activities, providing a theoretical basis for its development in the food, cosmetics, and pharmaceutical
industries.

Key words: Hedychium puerense Y. Y. Qian; essential oil; chemical composition; enzyme inhibition; anti-inflammatory.
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(R13d R THE 2 180 *C (£ 55 min), #RJ7 LA 10 °C min™ (158 = THE Z 310 *C (3t 13 min), JF7E 310 ‘C N #+F 14 min.
R eHE1E 6890 SAHEIEAL (Agilent 6890) X e84 5975C JF b Al 4 iH 4T S AH Cil- it (GC-MS) 43T,
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1.3.4  Baapsh) & A

S Silva Z5PHIER ) 7RI 5 e A E RS T o R BRI A P SR B - B A B P
W EE RS VAR (30 L) oMM RVAYR (10 b, 0.8U mL™) FIBEMRERZEMR (60 L, pH 1# 6.8) 1
N 96 FLIR AR FLAF .37 “CHF A 15 min &, I 10 34 1 mmoL L™ (R i L2 I -o-D-IE IR H 4 H HF (p-NPG)
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BT S S ar B =K, S5 LA HRiE 2 (Mean3SD) TR R . Giit- 2 ik B SPSS 25.0 #ift: 58 ik
PRZELIF) 25 S () EUBER O AR A t /0. 7 2555 il Levene A L& HHTHIE . 24 P>0.05 I, RAMEGE 7 2551k
(R, 24 P<0.05 I, SRAIAMEE T ZEFEER t 56 . AF0t =418 UL R ELE, M 2et AT o R 207 20007
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Tk (6.21%). 4-TEMEEE (6.00%). f7THE (4.90%). a-f17THi (2.79%) Al p-FATNGE (2.78%), WK 1.

WA I AR B, EH 22 TR ORI 1) 2 B2 o N 5 1 (26.5% )« B-IRNA (18.6% ) p-FATHIAE (12.1%)
4-TEIGEE (7.7%)+ a-JEM (5.8%) 1M (4.9%). FEIEAUEE (4.1%) F p-SEFEFHE (3.6%) P, FEAB i,
MTH ZAE RS ) £ B WG (45.88%). f-IkME (16.87%). a-Jkks (6.14%). 4-ii)&EE (6.06%). £177/H

(4.82%)+ o-F1THE (3.00%) Fl p-Faiiifds (2.87%). X I Fanf-BHZAEH R ML s B SO R I, PR
MR B AN o AW T ZEAE RS (R E M bR B AL B, FARXS & B 45.88%; 5 2 FERREERNT EL
[, FEEHZAEREERE R, ARSI EIUN 4.9%. AR, HHZETEHREERE M RN i 2 05 R, &2
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e R S A R, BRIk, ERE S BRI AT E AR ORI, AR el DRGSR B AT e
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Table 1 Chemical constituents of H. puerense leaf essential oil

b RT® RI° Rl SEEAR Y% CAS $w ik e
3-Hexen-1-ol (3-T.4#-1-8%) 8.555 856 851 0.0540.01 000544-12-7 MS, RI
a-Thujene (a-TUA4 %) 11.221 929 928 0.7740.16 028634-89-1 MS, RI
a-Pinene (a-Jk ) 11.588 937 937 6.2140.274 000080-56-8 MS, RI
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Camphene (3% %)
Sabinene (#4%%)
S-Pinene (-5 4)
S-Myrcene (- #£54)
a-Phellandrene (a-7K 7 4)
a-Terpinene (o4 4)
p-Cymene (4-F A 2 7 )
D-Limonene (D-#742.4%)
Eucalyptol (1=t b B%)
trans-p-Ocimene ((E)-B- ¥ #i%#)
y-Terpinene (y-#2i 4)
trans-4-Thujanol (4-11445%)
Terpinolene (#5 5% )
4-Thujanol (KA )

B-Thujone (B-1144ER)
cis-Menth-2-en-1-ol (I X -7 7
Hi-2-B5

cis-p-menth-2-en-1-ol (I X,-%¢
S 45-2-55)

Sabina ketone (5 %1 23R
[3.1.0] ©.95.-2-57)
Pinocarvone (&7 & BF)
4-Terpineol (4-7& 48%)
a-Thujenal (5-5% 7 A R[3.1.0]
E-2-H-2- )
a-Terpineol (o4 B%)
p-Menth-1-en-3-ol (6-7+ 7 #-3-
¥ IR -2 K- 1)
Myrtenal (F-BAES)
Bornyl formate (F &7k & B5)
Caryophyllene (& 44 ¥4r)
Humulene (a-% #r¥)
Alloaromadendrene (F-#H)
Germacrene D ((-)-F & D)
Bicyclogermacrene ((+)-#3F X
ARt )
Hedycaryol (29 F 230 — b §
B5)
trans-Nerolidol (R X A&t E%)
Caryophyllene oxide (% 44 %)
Humulene epoxide 11 GRE L
JREE )
Selin-6-en-4a-ol
y-Eudesmol (y-4%+tB%)
S-Eudesmol (-4t B%)

12.278 952 952 0.10#0.03
13.424 974 978 43.7842.36°
13.64 979 983 18.9441.87°
14.005 991 992 1.3740.37
14.856 1008 1008 0.05#0.01
15.488 1017 1020 1.4840.46
15.901 1025 1027 0.3440.04
16.144 1031 1031 1.0940.29
16.313 1032 1034 1.3940.18
17.062 1049 1048 0.0240.01
17.81 1060 1061 2.7840.86°
18.294 1070 1069 1.00490.27
19.569 1088 1092 0.5540.15
20.146 1075 1102 1.0940.28
21.31 1114 1120 0.0240.01
21.587 1125 0.3240.10
1122
22.692 1142 0.1720.05
1140
23.906 1162 0.0720.01
1156
24.284 1162 1167 0.0240.01
25.213 1177 1182 6.0040.28"
25.607 1185 1188 0.0340.01
25.989 1189 1194 0.4440.04
26.335 1195 1200 0.0240.01
26.441 1193 1202 0.0620.01
28.465 1226 1233 0.1640.04
40.917 1419 1428 4.9040.83F
43.006 1454 1462 2.7940.70°
43.436 1461 1469 0.1440.04
44.642 1481 1489 0.1840.01
45.577 1496 1504 0.1940.05
48.597 1553 0.3840.04
1553
49.256 1564 1564 1.4240.39
50.745 1581 1588 0.5940.18
52.242 1613 0.1940.05
1606
52.747 1636 1621 0.070.02
53.433 1631 1632 0.050.02
54.541 1649 1650 0.0620.01

000079-92-5
003387-41-5
000127-91-3
000123-35-3
000099-83-2
000099-86-5
000099-87-6
005989-27-5
000470-82-6
003779-61-1
000099-85-4
017699-16-0
000586-62-9
000546-79-2
000471-15-8
029803-82-5

029803-81-4

000513-20-2

030460-92-5
000562-74-3
057129-54-1

000098-55-5
016721-38-3

000564-94-3
007492-41-3
000087-44-5
006753-98-6
025246-27-9
023986-74-5
024703-35-3

021657-90-9

040716-66-3
001139-30-6
019888-34-7

118173-08-3
001209-71-8
000473-15-4

MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI

MS, RI

MS, RI

MS, RI
MS, RI
MS, RI

MS, RI
MS, RI

MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI
MS, RI

MS, RI

MS, RI
MS, RI
MS, RI

MS, RI
MS, RI
MS, RI
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a-Cadinol (a-5245#48%) 54699 1653 1653 0.1240.03 000481-34-5 MS, RI
&% 99.4020.29
FIE/(m/m) (%) 0.24

A RS HP-BMS G AR ABUIMFHEF]. PRT: RGBT, °RI (R840 1Ak A48 E (NIST 2023), ‘it E4
YRR RI (SR F850). S5 7. R, BFited RIMALS$38E (NIST 2023) a9 stATibaR; MS, 128438 & (NIST 2023 #=
Wiley 275) #4T MS AR IR B, R R 49 K5 Fa A58 £itrtthih 69 T2 marZ 8 e 2% 27 (P<0.05).

Abundance TIC:19102405.D
2

8000000
6000000
4000000

2000000

4 5
IHII‘IA 1] I

¢ o T T T T T T T
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L. o-J0M; 2. K H; 3. p-IRIG: 4. p-FAWIG: 5. 4-TEIREE; 6. B 1TI%: 7.0 B ITIG

1 ESEETEIHEH GC-MS RETRE
Fig.1 GC-MS total ion chromatogram of H. puerense leaf essential oil

22 WwE

DABER A NIRRT IR 2%, @I DIZ yx 2 e Rl DU PEREREA T @ PV, FRE—25 R MIC
H MBC 3T 58 B 1Al . W36 2 Fior, MR 100 mg mL™ F-EE 2540 RS ok 2 22 EQ B MR 5 22 PR H P B ik 4
RIS WEPURE, DIZ {HAF 7.22 % 8.79 mm Zjil. AR LUERS, (KT 5 mgmL™ ff) MIC A A AT K
PUEACREY, Rk, YWESEHE 3B E (MIC=3.13 mgmL?, MBC=12.50 mgmL™). AhEL E7aiT
(MIC=3.00 mg mL", MBC=6.25 mgmL™) FI&# aHi4ERE (MIC=3.13 mgmL", MBC=6.25 mgmL™") Hj%
L RBT AR . RN, EE SIS I AT AT T (MIC=6.25 mg mL™, MBC=12.50 mg mL™). 4B & i
(MIC=6.25 mg mL™", MBC=12.50 mg mL™) LA KIE#FE (MIC=6.25 mgmL", MBC=1250 mgmL™") thEA
SRR E. R, MBCIMIC buAt<4 B N EAT R BEIEM, 4~32 Bl B A M, AR 7ust f 8o
VHSAEHAS I BT 2R B R MBC/MIC EUABI4L T 2.00 2 4.00 2 1], & HIIHE 46 MRS JHAE 100 mg mL™ 9K
JEE T o 22 PP A B R38R AR BT

BeAk, AHSCHERE (B 2) R, EHESEEM RS RG22 -5 5 AR DU M AAPE 22 5. Rk
b B KRBT A —25 0L bornyl formate (FRERVKFE). myrtenal (FBEAEE) A1 a-phellandrene (a-7K
FEIED RAREK, EREIER R KA RS AT B R IEARSS, T2 ERER . & R AT ERk i AR A
FREAARS 5 2K0L eucalyptol (FEHHHIEE), p-cymene (4-FPHBEHIZR) i B-pinene (B-Tick) S RIRE, 5
MR S O A R R A ATHE S M R (OB P ARG, T AN BEAAT R . KT B AR T AT B 2 6
K. #—HF, o-pinene (a-JRMi). 4-terpineol (4-mif#lE). germacrene D ((-)-%JfiE D) A/ caryophyllene CH 7T
W) SHSHE R AR R B, BRI LR T BE S BT S A B RS T DA O

XTECSERTI T, EH R AR B 2R BR . SR BRES . SR BRE . KM ARSI i
FIAS AT 1) DIZ B9 7.44~10.30 mmP, 5 48 B Z0R5 Hi6 26 Bk 7 (MIC=3.13 mg mL™", MBC=3.13 mg mL™).
REEZEAIFTE (MIC=3.13 mg mL™, MBC=3.13 mg mL™) M2 4T i (MIC=3.13 mg mL ™", MBC=6.25 mg mL™)
T ER BB, BN 4 B A R BRE (MIC=6.25 mg:mL™, MBC=12.50 mgmL™). 4% B i i
(MIC=6.25 mg mL™", MBC=1250 mgmL™) FI AWk (MIC=6.25 mgmL™", MBC=12.50 mgmL™) &I H
HERMIPIETE . DRI, VEZEE RS IR 2 ORI TR VR A 2. hoh, R0 R T ) 2 2
BT AE S A F B B, A EAA PR ER: B-IRIEA oI BRSNS 0 (AT ER B 4-TE I AT
TR 23t A R 1 SR PR A B AR A AR T, TR T TR AR B s - PTI R ST B AT AR R 22 i A
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AAMEIVE 40, DRI, 3 3 B R 4 AR T DA M E S P A T S P e o IR SR, 5
LR RGP B S At it R 24 T A R SR BB 77 3 B
2 LEEMEAMNITEEER. s/MIEREMNR/NRERE
Table 2 D1Z, MIC, and MBCof H. puerense leaf essential oil.

SR iR wEE
Ml Ak
DIZ3mm MICP?/(mg-mL?) MBC?/(mg-mL?) DIZ#/mm MIC?/(ug-mL?') MBC?/(ug-mL")

$ g EMIREE. faccalis 8.79+0.74 3.13 12.50 14.14+1.95 6.25 12.50
- AEFIRATEB. subtilis  8.50+0.19 3.00 6.25 8.49+0.48 0.78 3.13
SR EREHRES. aureus  7.49+0.31 3.13 6.25 15.03+1.59 0.39 1.56
$ g L RAFE P. vulgaris 8.43+0.19 6.25 12.50 11.43+2.01 3.13 3.25
- ARLABEIEAD. aeruginosa  7.62+0.32 6.25 12.50 8.69+0.85 3.13 12.50
KIAFHE. coli 7.22+0.13 6.25 1250 16.80+2.27 0.78 1.56

E: °DIZ: E B AR (mm), SEEHKHK A2 (6mm). LFE5eth A CER CESHE (EXAAR: 20 ul, 100 mgmL™);
4 B E R B (R 20 uL, 100 pgrmL™) M4 rabst iR, PMIC: S 4PERE; MBC: R FHERAE.
1.000

Bornyl formate -0.791 -0.591 -0.668 0.892 0.995 0.998

Myrtenal -0.552 0.3 0.699 0.911 0.922
a-Phellandrene -0.771 0566 | 0691 | 0877 0.995

#-Eudesmol -0.572 0407 0447 0.02
trans-Nerolidol 0695 | 0867 [T 0.206 0.179
Allparomadendrene -0.822 0.393 0.368
Humulene IR ‘ 0.304 0.279
p-Menth-1-en-3-0l -0.692 0.202 0.175
a-Thujenal -0.797 0.353 0.328 06000
Pinocarvone{ 11 i 044 0.083 | 0.057
4-Thujanol -0.691 0.2 0.174
Terpinolene -0.687 : 0.194 0.168
frans-4-Thujanol -0.668 .69 0.169 0.143
trans-f-Ocimene -0.707 _ 0,221 0,195
D-Limonene 0698 | 0860 [T ; 0.21 0.184
f-Myrcene 0.742 02m 0.245
Camphene -0.724 0.245 0.219 - 0.2000
a-Thujene -0.804 0.363 4 0338
3-Hexen-1-u1 0.729 _ 0253 0.227
Caryophyllenc 0.72 4 0.3 -0.037 -0.064
4-Terpineol{ . 8! £ -0.202

a-Pinene
Hedycaryol

Germacrene D ] E 0.936

o-Terpincol 7 E -0.9238 -0.938 = -0.2000

Sabina ketone i -0.956 -0.964
Eucalyptol 8
p-Cymene-2

f-Pinene
a-Cadinol
y-Eudesmol
Selin-6-en-4a-0l
Humulene epoxide I1 . 0.6000
Caryophyllene oxide 0. ().65 -0.222 -0.196
Bicyclogermacrene . .74 -0.095 -0.068
cis-p-menth-2-¢n-1-01 0. 0,645 5 -0.232 -0.206
cis-Menth-2-en-1-ol .8 636 . -0.244 -0.218
y-Terpinene . -0.227 -0.201
a-Terpinene “ (). -0.25 -0.224
p-Thujone i . 384 -0.022 0.005
724 0.031 0.058
— & 3 s lé‘ \% -1.000
@éﬁ‘? & 7 \,"%oa s,§° < 4§;§
< < ‘}é D Q

E 2 HHELMHERUF O EE R M S AE

Fig.2 Correlation analysis heatmap of antibacterial activity of H. puerense leaf essential oil chemical components
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2.3 EeIHvE K

MVHZEAC RIS o- W AT FREIREE. CIEIHARESES (AChE) AT T MEAHGREGRE (BChE) R g4
MR 3. SEHER, %k EIREES A — e MHIE, 1Cs 53 11.07 mgmL™ (- HaTHEHEE
16.42 mg mL™" (F%MME). 10.78 mg-mL™ (AChE) H127.01 mgmL™ (BChE).

Xof BUREAT: ORI, e VE 20 R ZE RN o3 T BB 7 (1Csp {8 : 5.42 mg mL™) R R G (1Cs, 18: 3.23 mg mL™).
CINHBRAEERG (ICso fH: 0.94mgmL™) . THEIHESES (1ICs H: 1.32mg mL™) BA MR RRIREmHIEMRR, ix
Al RE SV ZE AR S I E S I = B S iy 2 A . HH 22 AR 2R T DL AR RS 2 S it
FERRGy, MR LA p-IRIGH a-JRIGEE RSN T . BT S A il s B Bom s R
REYE, AT REE 5 SRR S PE XSO AR A AR s TR RS S S AR AR 1, R TR T e
5-5[41,42]0

3k 3 EHEAE A EGHIHE
Table 3 Enzyme inhibitory activities of H. puerense leaf essential oil

B4 ) 7% 14/(ICs0, mg-mL1)!

e a-F) BN B B 22 BA Bl LB sk BB T BLAR s BS B
L et 11.07+0.972 16.42+0.822 10.78+0.28 = 27.01+0.672
T kAR 0.24+0.01° - - -
R - 0.25+0.01° - -
e LA (ugml) - - 0.48+0.03 7.1120.17°
E: VCoy: TH|EEE M 50%EIERE. a. b Fl—F P RRAMFHRATEEZF (P<0.05).
24 FRIEMKE

KH MTT Ve 7 MR RAW264.7 4 R 4Nt WK 3A Fiw, WKEE 3125 &
250 g mL™ Y5 Y (O SRR TN RAW264.7 AiIA 25 523 AN s P VR, 5 AR ACER A4 MAR HE I i
Z5 (P>0.05). F, RHTAMEHMRETE (3125 £ 250 g mL™Y) KIEE 0 RE T 5 225206 .
HE— R 1 e A R I 75 BEFA JEREA 5 (NOD A JE R T~ (IL-6 A1 TNF-a) F7= 42 . i ZE KA (DXM,
20 pgmL™) VENFHPEN IR, a1 3B s, 5 LPS ZH (19.06 pmol L) FHEL, EVH LMk B3PS 7 NO (1)
PR AR, 2 125 il 250 pg-mL™" KR EESE 16 RS P EE ) RAW264.7 ZiIfirh, NO A i 7 5l %
% 0.68 pmol L #10.32 pmol L7, BT DXM 4H(3.56 pmol L) 44, 41l 3C iR, 5 LPS 41(3 140.33 pg mL™)
FHEL, EEEEHREITE 31.25 g mL? (2 834.01 pgmL™). 62.5 pgrmL™t (2 795.33 pgmL™). 125 pgmL™
(2776.10 pg mL™) K 250 pg-mL™ (110.66 pg mL™) #<FE 535 FEAK TNF-o F9724 (B 3C). R, 250 pgrmL™
W PEE T R S AR A ol (4 P S35 s T 36 KA (917,66 pg mL™) . 41 3D Jw, 45 LPS £H(938.33 pg mL™)
HIEL, EHEEHAS AR IR SRR L6 MR R, JEHAE 250 pg-mL ¥R EHEAEH R
(335.44 pg mL™) FIMAEIE B35 e T ZE Kk, (567.61 pgmL™).
AT R I EE ZE A AR A R LR TG . SEN R Cl—% U NOD 5 24EF T (TNF-o £ IL-6)
T8 2 Fh S REERR FPs R B OB 308 OE A RN 0 PR 2 et R b B S s ¥ 7 F 2 05 90,
TEZ RTRIRRFC A, S VH 2 R ZERE T [FIRE 240 LPS JIlEC T RAW264.7 Bl NO. TNF-o 1 IL-6 15
WP, e S EHAS IAARAS I AT PO VB . A e R 0 By, 13 2 (R TR WIRA
A UG EFIG LPS 59 TNF-a F IL-6 KM, 10Ah, o0k T LA/ SR o TNF-o £ 1L-6 KR 4
L G TR EIRE T LA D LPS 1550 IL-6 A TNF-o B, R, VE 378k h 0050 24 F vl A2 R
FIXEe R By DL REERERE, EEZEIE R i n] At S RN 25 ST AR AR BT AF
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Fig.3 Effects of H. puerense leaf essential oil on the RAW264.7 cell line
iE: (A) BFEfePHhst RAW264.7 @it e mlie e, (B) S £itetthst NO B #h. (C) LF£ietHbst
TNF-o #3889 %7, (D) SHE5rHHhat IL-6 B #n. RROFEEATEIF LR (P<0.05).

3 Zhip

ARG B UL T U H AR Sy« DURTER] BRI AR . 2T GC-MS/FID 234,
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COREERE . AT AL BRI R PR Heoh, EH MRS o S HE
Fig. CBUIEBRARAG. e BRERT T BUIEARERAG A — 5 AR, IR, EH 2RO R AR
T, EEIE] T LPS R RAW264.7 ERRAIHE R AT (NO) MIZIER T (TNF-a A1 IL-6) 1173k, 25 L,
AL RS TE RSN AU . BRI AR E . B EE FORE— B0 SO BB A 1 53T AL Kk
SR T et o 2R TR A — BRI R R AR DRI, AR ah s A A2 Tl B T R Y
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