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Abstract: Aromatic plant hydrosols are aqueous distillates generated during the process of essential oils extraction from
aromatic plants through steam distillation. Unlike those of essential oils, the volatile components in the hydrosols from aromatic
plants are rich in oxygenated derivatives of terpenoids such as alcohols, aldehydes, phenols and acids, which play important roles
in the aroma quality and biological activities of hydrosols. In recent years, with the rampant spread of epidemic infectious diseases
worldwide, research on the medicinal properties of plants has received increasing attention. Hydrosols from aromatic plants have
been proven to possess a wide range of biological activities due to their unique volatile components. Research and application of
hydrosols’ properties, including antibacterial, anti-inflammatory, antioxidant, antiviral, and insecticidal functions, have garnered
growing interest, leading to their use and attention in the fields of food, health, and medicine.. This paper focuses on the volatile
chemical components in aromatic plant hydrosols, and the research progress on their important biological activities including
antioxidant, antibacterial, anti-inflammatory, and insecticidal fucntions, to provide a scientific basis for the development and
utilization of aromatic plant hydrosols.
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Nanashima 25 % Bl Kuromoji ( Lindera umbellata)

iR A 57.5% MOTREE, AoHIEUL Ik, &R
A3 R B A B P e Lei 257 M ALY (Paeonia
suffruticosa Andr.) P2 1R I ATZE #E T BT AL
RO REATHE A, 4 R R WA P AR R S A S 1
A (S 1.1%) BEMTHEM (29.80%~63.70%),
M7 & A AW T 2 b (98.30%~99.80%) i 3
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FE o, FE BRI - AT EEE (51.40%)
A - EA TR (37.8%) 41/%. Shen 25U AT
TR AL 250 R0 48R 5o oK H A2
TR M, &85 NN 1439%. 20.52%-
21.11%. 3,7- — H JE-1,6- 3¢ — 4%-3- BF /6 #F 7 2%
AR &l 5 7% 4 o (0 &4 BN 13.07% A1 15.33%.
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Table 1 Volatile components of hydrosols and essential oil from aromatic plants

A JRAT R4 T RAFR MRS

Al 09 AR MRS LK

Hypericum perforatum L. Myrtenol (12.33%) .
ssp. veronense a-pinene ( 8.69% )

carvacrol (9.87%) .

a-pinene (16.58% ) . n-nonane (13.59%) .

(E)-caryophyllene( 9.52% ). caryophyllene oxide( 7.69% ) (131

2,6-octadien-1-ol (10.41%~19.09% ) .
2,2-dimethylnon-5-en-3-one ( 14.69%~18.40% ) «
linalool

Immortelle
( Helichrysum italicum ) a-terpineol ( 11.80%~19.55% ) .

(5.16%~9.54% )

geranyl acetate (5.88%~18.43% ) . a-pinene
(13.50%~17.75%) . 2-phenylethyl tiglate [14]
(12.84%~17.21%)

Linalool (16.58%) .

Citrus aurantium L. nerolidol (5.87% )

neryl acetate (6.48% ) .

Linalool (14.12%) . squalene (6.77%) - [15]
d-limonene (5.80% )

Salvia sclarea linalool (62.51%) .

a-terpineol (20.58% )

linalyl acetate (43.01%) . linalool (27.08%) .

B-myrcene (7.29% ) [12]

Kuromoji

7 0,
( Lindera umbellata) linalool (57.50%)

1,8-cineole (13.90% )

linalool (42.80%) . 1,8-cineole (13.70%) .

p-myrcene (7.68% ) . d-limonene (7.42% ) [16]
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Garden Rose phenylethyl alcohol ( 32.50% ) . nerol( 17.20% ) . o 0
( Rosa hybrida ) linalool (13.20%) . geraniol (8.30% ) geranyl acetate (47.9%) . nonadecanc (8.5%) [17.18]
p-menth-1-en-9-ol (29.93%) . " 0 o o
Dittrichia viscosa (L.) 18-cincole (18.55% ) + linalool ( 11.67%) . LS-cineole(16.41% ). caryophyllenc-oxide (15.14%) .
. . a-terpinylacetate (13.92%) . a-muurolol (13.75%) . [19]
Greuter cis-Sabinene hydrate (10.97%) . linalool ( 6.62% )
a-muurolol (10.25% ) oo
2-Pentyl-furan (46.30%) . (E) -phytol (29.30%) . tetradecane ( 10.20% ) .
Cynoglossum cheirifolium L. carvone (23.50%) . hexadecanoic acid (8.50% ) . pentadecane (7.50%) .  [20]
hexadecanoic acid ( 14.50% ) heptadecane (6.80% ) . geranyl acetone (6.60% )
_ 0 ; 0
. . 2-phenylethanol( 30.90% ). citronellol( 30.70% ). 1,4-dimethoxybenzene ( 14.90% ) . citronellol ( 13.00% ) «
Paconia suffruticosa (Z) -3-hexen-1-ol (11.90% ) . 1-hexanol . o
5 pentadecane ( 11.20%) . tricosane (9.30%) . 7
(JYH &4t) (9.40%) (Z)-9-tetradecen-1-ol (8.40% )
3-1,4-dimethoxybenzene ( 8.6% ) e
2-phenylethanol (21.70%) . (Z)-3-hexen-1-ol heptadecane( 11.70% ). 1,4-dimethoxybenzene( 9.90% ).
Paeonia suffruticosa  (17.20%) + 1,4-dimethoxybenzene (17.00% ) .  nonadecane (9.70% ) . pentadecane ( 8.80% ) . 7]
(JXQ st ) linalool (7.90% ) . 1-hexanol (7.60%) . (Z )-9-tetradecen-1-ol (8.50% ) . tricosane (6.00% ) .
geraniol (7.60% ) germacrene D (5.50% )
Paconia suffruticosa 1,3,5-trimethoxybenzene (64.70% ) . 1,3,5-trimethoxybenzene (49.10%) . (Z)-9-tetradecen- 7]

(SHT &&74%)

2-phenylethanol (28.60% ) 1-01(9.20% ) . pentadecane ( 6.10% ) . tricosane ( 5.90% )

Paeonia suffruticosa

1,3,5-trimethoxybenzene (18.0% ) . geraniol

1,3,5-trimethoxybenzene ( 14.60% ) .

(15.40%) - nerol (11.60%) . cinnamyl . [7]
j=3 0, 0,
(FDB du#f ) alcohol (11.00% ) « (Z)-3-hexen-1-ol ( 8.20% ) geraniol (11.10% ) « nerol (9.40% )
Osmanthus fragrans cis-Linalool oxide (51.40%) . (E)-B-ionone(22.10% ) . cis-linalool oxide ( 18.20% ) [9]
’ S Jragrans trans-Linalool oxide (37.80% ) dihydro-B-ionone ( 17.40% ) « frans-linalool oxide ( 15.10% )
Sideritis octenol (16.85% ) . 2-trans-hexenal (9.79% ) .
R . linalool (8.25% ) . iso-menthol (6.32%) . palmitic acid (26.44%) . linoleic acid (9.85% ) [21]
aesert n-octane (6.19% )
. . elemicin (5.5%) . myrcen ( 8.70%~48.40% ) . f-phellandrene
Anthriscus sylvestris trans-sabinyl acetate ( 3.4% ) . tiglic acid (2.5% ) (23.80%~64.70% ) [22]
i 0 0,
. olinalool (26.30%) » bomeol (9.00%) » — iyiiool (24.6%) + linalyl acetate (14.4%) .
Lavandula angustifolia  cis-linalool oxide( 6.60% ). a-terpineol( 5.30% )+ borneol (6.2%) - carvophyllene oxide ( 5.2% ) [23]
trans-linalool oxide (5.20% ) S70 7~ catyoply e
ol 0 ~ 0 .
zingiberenol 1 (33.10%) . (EZ)famesol et HTATR)» brewramene £ B0%)
Calendula arvensis L. (23.70% ) . zingiberenol 2 (21.20% ) . remotig PSRN phy ' 00 ’ [24]
. zingiberenol 2 (8.30% ) . z-cadinol (7.50%) .
eremoligenol (11.10% ) 0
y-curcumene ( 5.40% )
Thymus % 1,8-cineole (26.30% ) . linalool (24.30%) . Geraniol (27.50%) . 1,8-Cineole (16.30%) . [25]
citriodorus. geraniol (13.90%) . thymol (9.10%) Thymol (9.20% )
Native American a-cadinol (22.56% ) . p-linalool (12.44%) .
= 1 0, 1o 0,
Muscadine Grapes a-terpineol ( 10.39% ) . epi-a-muurolol( 8;]774 ) valencene (34.32%) . germacrene D (6.94% ) [26]
( Carlos flowers ) 4-hydroxy-3-methylacetophenone (6.56%) .
juniper camphor (5.83% )
4-hydroxy-3-methyl
Native American acetophenone ( 18.94% ) . a-cadinol ( 14.26% ) -
~ ; 0 aH 0 N
Muscadine Grapes o-terpineol (.12‘224) » f-linalool (() 10.73% ) valencene (39.71%) [26]
( Noble flowers ) 3,4,5-trimethoxytoluene (7.43%) .
epi-a-muurolol (6.18%) .
1,3,5-trimethyoxybenzene (5.04% )
Af[\;asté:zfz’;?g;fza’év a-terpineol ( 65.41% ) « p-cymen-8-0l( 13.38% ).  a-terpineol (45.42%) . allo-ocimene ( 14.05% ) . [26]
(Ca;los berry skli)n;) P-linalool (7.62% ) . S-terpineol (5.33% ) P-linalool (8.69% ) . myrcenol (5.10% )
Native American ;o oineol (72.83% )+ p-cymen-8-ol (7.08%)
Muscadine Grapes ~ *7(PIRCOL T 120270 1> PoEYME SOV a-terpineol (59.43%) . B-linalool (5.95% ) [26]
(Noble berry skins P-linalool (6.50% ) . S-terpineol (6.29% )
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Dracocephalum geranial (23.4%) . neral (22.40%) . geranyl acetate (53.20% ) . geranial (16.80%) . [27]
moldavica L. geraniol (21.30%) . linalool (8.70% ) neral (10.70%) . linalool acetate (7.90% )
Campomanesia viatoris 2Smanone (74.73%) . flavesone (12.24%) . tasmanone (70.50% ) . flavesone (12.77%) [28]
P agglomerone ( 10.84% ) agglomerone (6.79% )
camphor (42.40%~49.60% ) . cis-thujone cis-thujone (19.90%~29.00% ) . camphor
Salvia officinalis L. (13.40%~19.80% ). 1,8-cineole( 12.30%~20.50% ) ( 15.80%~19.60% ) . trans-thujone ( 12.30%~13.30% ) . [29]
trans-thujone ( 5.70%~7.10% ) 1,8-cineole( 8.80%~11.30% ). camphene( 6.20%~6.30% )

cis-pinocampbone (34.63% ) . trans-pinocampbone
(11.72% ) p-pinene( 10.46% ). germacrene-D( 7.27% ). [30]
terpinene (7.19%) . pB-elemene (6.20% )

cis-pinocampbone (67.00%) . trans-

Hyssopus officinalis L. pinocampbone ( 14.58% ) . thujenol (6.05% )

4-hydroxy-3-methylacetophenone( 21.60% ). ( -)
Cistus ladanifer L. -myrtenol (11.20% ) . p-cymen-8-o0l ( 10.70% ) .
d-verbenone (9.8% ) . endo-borneol (8.40% )

a-pinene (35.80% ) . camphene (6.70% ) .

2,2,6-trimethylcyclohexanone (6.70% ) [31]

y-curcumene (16.00% ) . (-) -Italicene (12.50%) .
neryl acetate (11.50% ) . a-Curcumene (10.10% ) . [31]
a-pinene (7.40% )

carvacrol (79.90% ) . y-terpinene (6.10%) .

Helichrysum italicum  o-terpineol (30.50% ) . carvacrol (29.6%) .
(Roth) G.Don 1,8-cineole (15.40% ) . J-terpineol (6.60% )

Thymbra capitata (L.)

0,
Cav. carvacrol (98.10% ) p-cymene (5.50% ) [31]
. . eugenol (52.50%) . linalool (38.30% ) methyleugenol (34.00%) . linalool (18.10%) .
Ocimum basilicum L. 4-allylanisole (13.50%) . 1,8-cineole (7.60% ) [31,32]
H,C CH,
HO CH, HO CH, CH,
CH, \/ o
CH, H.C OH
0 3
CH,
CH
CH 3
3 H3 H3
1,8-cineole p-cymen-8-ol a-terpineo camphor carvacrol
oH R OCH,
L, /)
CH, OH
. CH,(CH,),CH, S
H,C O CH, H,CO OCH,
2-phenylethanol f-myrcene 2-pentyl-furan (Z)-3-hexen-1-ol 1,3,5-trimethoxybenzene
H,CO
H,Cc ,CH;
0 H,C c,0 HBS / J o >(
\ M
H3C/\/\)LH 1é N\ N H  cn, CH, J
OH
OCH;,
1,4-dimethoxybenzene 2-trans-hexenal neral geraniol myrtenol
CH, OH
CH3 /
HO! V"'/,//
H,C CH; o
H,C CH,
o-terpineol iso-menthol cinnamyl alcohol

1 AR EL MRS EE

Fig.1 Structure diagram of volatile components of hydrosol
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2 LEREVSAENRELENE

H HH AL 1) R 3 7 A A B O A AR 4
X2z AP I ia g FH 2 A, DR A AT I8 5
B R HTEEA R DD E A F, E R A R BT
WA RAG M FIEIE R 7 a2 —Fh
RIRHIBTEACH], A W70 B 20 2 1) H1 8 P AL
e e AL, T EEIER/N, PR SRR i PR
HTERCA T HF I # R

PN MR AR S G bR 2R ST, A HE 2,2-
6 2K JE-1- 99 5 F 3¢ (2,2-Diphenyl-1-Picrylhydrazyl,
DPPH) H 1 2 & B 35 M 22- B | - = (3- &
He - 2K I ME mkoo- fif 1R D) 4% £h (2,2"-Azinobis-(3-
Ethylbenzthiazoline-6-Sulphonate), ABTS") H H J& i %
HRIE T BHE (Torreya grandis) 24 ga WA EALTE
M, SRR YIFAEALEE BA RO EER, B
41 2 1R o B B A S IEAR OG5 IR AMIBATTIE R F5 T S
FRE BRI 5E 1 A 2 58 1 Ak ) BT e e P, e
G5 R W A M2 i 7T DA 5 75 W KR A 4 R R e e AL B
Whe . AN Bk B ENEALER AR T, A&l
FIHC AL B AE F1RE S 0.05 me/L (9 4E4E & C (Vitamin,
Vo) fERARML,  H AR SR E — i HIR VG A AT B
E WKL )35 %7 /. Belabbes %™ 5% F = Fh
J7i% (DPPH-. k& TikJERE /I p- 1% & IE H fe
J1) X4 F A (Calendula arvensis L.) #fi s HIPLEAL
TWEPEBEAT TREFL, SIS IR N <E AL 4L ER IS Bk DPPH-
2 FH 3R B (Median Inhibition Concentration, ICs,)
E75 25.10 mg/L, FEBKE I 5 3 € vh ok B2k 22 1
R RE I WKL g N, AE p-HAEE b RIE
LR G RAC A FE I 1Cs, 1H 8 32.40 mg/L, ¥diEBng
RAesligE B B PUE SN . Sovljanski S5O 7T
TR EhaligE (Ocimum basilicum var. Genovese and
var. Minimum Originated) [PUEATELE, 25 RKHM
AP 4iEs Ocimum basilicum var. genovese hydrolate
(OBGH) #1 Ocimum basilicum var. minimum hydrolate
(OBMH) %} ABTS"- (2.10 pmol TEAnL /1 0.94 umol TE/mL)
1 DPPH- (2.91 pumol TE/mL 1 1.51 pmol TE/mL) #F
FLAT 53 M35 FR IS M. Garzoli 27 R Fi DPPH- i R ik
FABTS™ 1§ vk K iE & (Rosmarinus officinalis L.)
FFEARKE (Lavandula angustifolia Mill.) Zigz 4T T
PUEATE TESESG, 1K1K 4l R 5 B} DPPH- A1 ABTS™
) 1Cs 18 2 % A 136.30 pg/mL A1 349.42 pg/mL ;
K B4l 5 7 Bk DPPH- A1 ABTS™ 1) ICs, fH 45 Jil
4 240.02 pg/mL F1 181.24 pg/mL, X ¥t B 7% A # 4
gl A WU 0 BT E A IS M. Tavares 2PV 7T T

78 B A K (Cupressus lusitanica Mill.) F 5 3% 1
(Cistus ladanifer L.) K& i F1 24 85 (1 1 E AL GG 1, 15
) 55 P8 B AR N SR EAL B AN 2 A 4 8 55 1 i 4 )
253 7 N 18.00%~19.00% F1 33.00%~35.00% ; ‘& &%
TR B W A AL Bl A0 2S5 5 R 8 B A0 1 2 00 0l
25.00%~26.00% F1 24.00%~25.00%. ASWIHESERF 7 T
W ZEAE (Chestnut Flower) 4§ ¥ DPPH-. 2 5 %
FUIFH R 67 B BE 1 R PPN B SRAE 20 55 (1 B A VE 1
SRR, ARCERAC A ER iR E N 0.50 mg/mL I,
H: DPPH- 1% P& % 4 80.64% ;  Jii & 9K ¥ ¥ 0.10 mg/mL
W, HER A R EEERRAE 1N 74.03% ;4R R
W JEN 4.00 mg/mL I, A IR 1T BR R K
N 84.77% ; 2l & i =K N 1.50 mg/mL B, &5
BE 1Bk . AT LSO F R A& FE (Pelargonium
graveolens L’ Herit. & Aiton) 4§ [ 91 %6 1k G& /7 it
1775, HiEFR DPPH- ) 1Cs, 1M 10.22 g/L, i
B ¥ H i FE 0 1Cs, 15 N 42.54 g/L. Seong 25" 5t
T HARE (Lavandula angustifolia Mill.) 25 %] 2 FCAH
TR PUE A EYE (DPPH 52, 455 N7E 100%
LTRSS 0T, 224l R A P IR A AR P A AT T
(90.08%) W& T HEAL (84.41%) 5 AL AL
(Superoxide Dismutase, SOD) ;- #r i 7~, 4fiFs A HE A
AR T (79.59%) A & T 100% BRI
FE S PURTE P (44.46%), 45 H 3R W) 3 AR T4l 7
Al DA S B TE E

T8 B BT A E ML B 2 R R RIS, 540
ANFEEDFE AR FFE YA FAE K
AUAFER AL SEEEAN R AFRITT 2, X LeHR o 2l R 1)
PrAATEYE P2 A — 2 ARSI . Shen 25" K H DPPH- i
F:A1 ABTS' 5 BRiEGHERE (dreca catechu L.) FIH-¥
(Cocos nucifera L.) AS[RIFBALHEEL A 41 5 647 T P
ey PE I e, BT 45 5+ DPPH- Al ABTS™- #5415
BRAE R, #0H0 2 TEE N 25.98%~81.83%, A [A) i fir
[1)7% F% DPPH: fig 714 ¥ 4 hydrosols of areca flower
(AFH) >coconut flower (CFH) > arecafloral axis
(AFAH) >areca root (ARH) > coconut floral axis
(CFAH) >coconut root (CRH), #ligzif [k ABTS" )
AE /7 ¥ 4 CFH > AFH > AFAH > ARH >CFAH >C
RH, X Ut B REREAIRR 5~ AN [F) 3B A7 £ B0 26 5 #8 B A A
FIFERE P A T M. RIS a7 12 Fhali
rBEHRF . WEMR. BT RS LRI, Sa
B, FEEEOR. B, TH. IE. BIKT. Az
W) Xt % Wy &AL EE (Polyphenol Oxidase, PPO) ¥
JIAsE R, o, YR SiER X PPO I ) A 4
RS, KOLEHB., FHBE. B, T&. H
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T4 X PPO IAIHIVE FEGER, &0 SRLLE
B, PEESSAEFERXT PPO IAMHI BOR BRlF . TR PIR
FH I E 26 VAR B 7 Be 3 FE (Rosa rugosa Thunb.).
kA€ (Prunus persica (L.) Batsch). ZKFI{t (Jasminum
sambac (L.) Aiton) F3AE (Malus spectabilis (Aiton)
Borkh.) &5 PUM 3 W6 78 F 10 DU Fh 55 75 45 55 2E 47 1 1K
SMEIFTEA TR TR LB, £E DPPH. BRI,
HAE N PUERE ST (39.86%) E ok T H Ath = P4l
B (20.46%. 17.64% F113.05%) ; 7E ABTS- 5 B 5%
orh, X 4 FhaliFE P AL RE I R AN F ), I
HE3E Al (28.58%) > KA FE (4.68%) > FHK A 4k
(3.54%) > Bk b 4liFe (2.44%) ; {E Fe” # ARSI
i, BEIESEEE ) Fe® B A RE ) (17.82%) S BRI,
Hk R mH AT (16.52%) BILLFE (10.47%) F
KFILhEE (7.35%). Oliveira W 7T T BFE 5 (Thymus
mastichina L.) F1& 3 (Cistus ladanifer L) ¥5 il f14g
Fo AT KRB B, DPPH- 38 [ S 56 3 W 5% 5 5
A F A AHRIREE (ICs) BN 33.48 (V/1), T &
3 4l FR 1 1Cs, A 43.00 (V/V). Zaccardelli 251 %
36 EEVERT B WAl e . 1Rk 7 4l R AR 2 B4l i
(Ocimum basilicum L., Rosmarinus officinalis L. and
Salvia officinalis L.) #17 | DPPH- i BR S2 46, 45 R
Bon, B el X T DPPH- i KR i P 2 Boskos ik
J% (Median Effect Concentration, EC5,) {E7E 10 min B
4 31.53%+0.06%, 7E 30 min A1 120 min i ECs, {H
a5 A B AR A 25.22%1+0.31% 1 24.68%+0.14% ;K
1% A A1 B B 4l 8 7E 10 min £ 120 min (1) ECs, {8 7£
997.64%~3 176.92% [ME I A, HILbml A, = Fhaligk
Hr, %405 () DPPH. T BRig PR 2 i N B ).
W R 5y F A % (K ¥ (Lavandula
angustifolia Mill.). W 5 5 (Myristica fragrans
Houtt.). VU #& (Aquilaria sinensis (Lour.) Gilg). [¥
7 (Dalbergia odorifera T. Chen) HIKANTTSEALRE J1 it
ITVRFE, AR, W AR, UiE 26 FE A %
A4 FE ) DPPH- {5 Bk 70504 58.22%. 52.10%- 9.02%
I 8.53% ; Kk BS T Pt A Ak BE 777 (Ferric Reducing
Ability of Plasma, FRAP) [I{E 737 458.30. 422.10.
56.10 11 50.10 pmol/L.

XA i A O L T RN S A A B AR ORI K 255
ZRVESRE IR & B 22 (Alpinia officinarum Hance) 4l
B S PLE AL EE 7). ABTS™ J5 R AE /1. DPPH - &
FrEe h AR B B ETERRAE ), SRR, M FER
SEATTT R S B AR IR e R 22 40 R 1 SR BT
tk BE /1 (0.05 U/mL). ABTS" i % fit /1 (1Cs, 18
931.00 mL/100 mL). DPPH- i# [ i /1 (ICy, {5 A
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74.00 mL/100 mL) iz 5 F /K 28 S8 TEHE L 4l (=
X TR E HIERTERREE ) (-5.08%) BRI T/KZES
IR RINLEEE (—2.43%),

Cabana 27 LL 55 7 B M2 4 50 #A £ 48 = AN AS [
XK (5545~ HN1005. HN1006 A1 HN1101)
] Satureja parvifolia (Phil.) ¥4l & %I DPPH- [1] %
By, 2o gk BN HN1005 $h [X 5 5548 4 1) 46 22 (1)
DPPH- & [ i P A 1C5=31.90 ug/mL, HN1106 1 [X %
ELKE W) (1) 46 75 1) DPPH- ¥ B 36 14 4 1C5,=39.40 pg/mL,
HN1005 Hb [X RAE A5 9 1) 24 25 (1) DPPH - 35 B v& M
1C5,=19.90 ug/mL. Jakubczyk 25" W58 7 AR Hy (3%
FECFIORANANED 18 17 Mot g b i, 4553
o, Ok E I E MAEY 26 R LR B AR IR R P 2
BAEEEA G S B S, PUEA T R,

3 FHEEVAEENANEEE

FEMMABEANEG I ESRK, ERAF
WP, RERS AR AN . BB A% 8. Marino
SWVBE S T W T (Coridothymus capitatus (L)) 41
& Xt o FhAH T BD 12 B LA 0O BUBE R, B AL AS
W] 4l g 6T 40 B 1 B /) #0 B ¥ (Minimal Inhibit
Concentration, MIC) {E SN 12.50%~25.00% (V/V),
¢ /N Z5 W (Minimum Bactericidal Concentration,
MBC) #1178 Fl N 12.50%~ >50% ;  XF £ (1) MIC
18 5 Bl N 6.25%~25.00% (V/V), MBC {8 i) 75 B N
12.50%~50.00%. Belabbes %" X 35K [ fif /K & ] W 7
B 4 216 (Calendula arvensis L.) 41 7% ) 1 B
TEEREAT T SEa, 4l FE A A R il A B
WP N 30.00 mg/L, A FA & A4 B KUk
AP0 BT T R BE 7. Li PR A AR IR B 0L Kt
R (Tea Tree) 205z 0V Fh i 7 CH # A D101 A1
AB-8 & £ 4 W 4l 5% F 9 FH 50.00% 1 95.00% £ B B
it 4 U8 A 4 4 (M1-50. M1-95. M2-50 F1 M2-95)
BEAT T AR S5, 45 R R, B M2-95 B X 4k
INZ A, A = R o A AR R B T, M-
50, M1-95 Fl M2-50 fa ¥ B2 1) 410 B B AR Y0 25 0 N
6.90~13.50 mm. 14.30~34.60 mm Fl 5.30~7.40 mm, iX
U 2% B Al R B W S M TS M. Hussien 255 1
T B ¥ (0. basilicum). T B & (T schimperi).
W ¥ (C. Zeylanicum). F
% (B. nigra) M T &F (S. aromaticum) 1] 1 B 1%
P, RR R Al 5 FE YD T IR A 4 £ A Bk
B K AT B e B B AT
ROR,  SEI26 A T 01 2 53 5] A 15.00%~100.00%
20.00%~100.00%+ 10.00%~100.00%. 0.00%~35.00%.

5% (E. cardamom).
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Di 2P 5t T B & ¥ (Monarda citriodora) 4l §& %}
13 2 2= [QPH VR B PR 9 M s 22 IR TR A 12 Fol
LA PR R BT 1, 6 T AN B R R OR U, BR T4
23 {5 B 1Y) MIC fE M 50.00%,  H 8 B Bk 1) MIC
B3I/ T 25.00% 5 Ky B B g 5 40 5 0 T A H O
¥ (C alb 48274, Calb 3.1. C gla 18.5. C par 5.1
M C tro 94) B 4L 5 WK N 12.50%, oAt i 32 7 1
P, RE ) 2 R AR 5K 2R IR 0 1 DU b B T T R (A
syo'0l. Ccla 01, P chr 01 F1 S cha 01) W 75 B X HE
25% F 50% I 4l 5% 4 Ak 4 0 ). Vazirzadeh 255 R
M a7 8Ok R 98 17 B (Oliveria decumbens)
21 2 0) BE BR T B4R N AN IR R I, 4 R AR AN 4
MIC & 18.75 mg/mL, MBC A 75.00 mg/mL ;
RN AR R ], Je B B A AR A R R SR
25, H2iFE b BAR B i) 45 R AR, 1E
RIS I R =K E 0.13% T, Je¥ & et AR A
64.28%, HXHIEAL (50.00%) AHELAEIG R A BTk Tt.
Matulyte 25153 B 78 1 A5 5 bk BR A0 BE M IR 70 AR
TR NI R W S5 (Myristica fragrans)
ol gR PTG TE, A5PRERM A S A Rk
TEWTE I 2085, A REAE WK AN 0.50% HI & 4L T
A AR AL BR B A M EF . Garzoli %5 5%V R FH ¥ 71
BEH % T EARE (Lavandula * intermedia) 1%
TR AE R K FLM, IR XS ARATT ) & BT S R
PEREAT 70T 50, I A R R W], e B 2 AT 4 ER R
Jo AT B8 RTEIR 28 FEAT B S B, BCE VAR
Je, 0 K AT T AT IR 2 AT 1 ) MIC & 23 3 8
0.75% 1 0.06% (V/V). Oliveira 25°7 & BT 15 7 i
Y (Thymus x citriodorus (Pers.) Schreb.) #ii #& [¥] 41 §&
(BT BRI PR AR TSR U SS, RO E IR AT A
BRI, MIC 1824 50.00%. Xin %5 &
PR3t RFY (Paeonia ostii T. Hong & J. X. Zhang) i
AN EAL 48 BR R AT T PUREEVERIRE A, RIS [ R
A28 5 (R0 R 1 R A R 2 I, AR N I
FR 20 2 0T 4 AN B 22 ERPBH PR B (<5 10 30 67 BR 1A
VML PEBEBR A -4, T P R AT AT 1 B A% 4 i 186 22 1
PR D) M4 A= RPTETE CHR 2% 15 B0 0 B
RIGFFBE S Bl AP 1T IR B i KR ) MIC
5 58 1.56~50.00 mg/mL Al 6.25~25.00 mg/mL,
2 4l 7 ) MIC {5 0.78~50.00 mg/mL, ¥4 & f
- ANAE B 28 & 1 MIC 8 # 78 9 0.78~12.50 mg/mL.
Pérez-Izquierdo 25> W 57 | & % 7%k (Cistus ladanifer L.)
afi F5 oF = M A W i SR 3L (Fusarium oxysporum
f.sp. radicis-lycopersici, Rhizoctonia solani and

Cryphonectria parasitica) F— F 5§ i (Phytophthora

cinnamomi) [P HT LR W& PE, 45 SR B A ¥ fl Al i )
=R R R T B 4 A T A ARG, K
EDs, 73 ) A 165.50. 238.10 1 234.10 uL/mL), 1E $t
Phytophthora cinnamomi iR %; #, & T 125.00 uL/mL [
4l 52 7 &= A& S Be AU ) Phytophthora cinnamomi
XA A% K, BB R R BG4 B S8 T &
W3 AR, 7E & e Fl & (500.00 pL/mL) K, 3E
T2 %N 0%. Moukhles 25" W T = F B I% B
B F (T saturaioides Coss.. T willdenowii Boiss.
HMUT zygis L) B A il 2% (1) 20 2 0 52 22 [P I CK
kB AR TEAT B D RIS IR PH M Chl 3L 28 4
FRTE. o (U8 & 3R B I PT I IE I, RO =4
gl g5 1 W B N 1 22 0 R, T willdenowii Boiss. %
R B R MIC {8 A 0.02~0.06 uL/mL, T zygis L.
1 MIC {84 0.03~0.06 uL/mL, T satureioides Coss. I]
MIC 1# 4 0.13~0.25 uL/mL. Purgatorio 25" Ff] sk ¥ i
FHFE (Thymbra capitata L.) [ji8 Z FRSEH I H KR K
R A WO A, AE R ERTE AR B AL R AL PR 5 min 2
J& . ZEHTRR TR R SRS G 2 RS IR B A ) ) B e A P
Yk /b . Pino-Otin 2 [ 78 e W v W35 3 (Artemisia
absinthium) 2555 X E H A5 LB MAEM BG —E s
%, 7E 3 ALK E (Lethal Concentration 50.00%,
LCs) 1H AN 3.87% (V/V), K JE 0.07 mL/g i} 5] i
AVEFME SR (LCy=25.72% V/V 2§ 24 h J5)
FHEL, BRECRREIRIE (1% V/V) 4b, BT K JE 15 1%
BT 4B A 2R BEIE M. Moura 2510t = 36 30T 1 M
(Baccharis trimera) 41 iz X} 4H & A1 3 B 10 00 B 3 1 a2k
7T PB4, MaiFZilk N 75.00% i, Xt X, campestris
pv. Campestris~ E. carotovorae~ B. subtilis %5 = Ff 4
(¥ 4 11 2 43 5l 9 65.30%. 32.50% Fil 87.90%, X
Pseudocercospora vitis (A), Cercospora kaki (B) e
Henmileia vastatrix (C) 55 =M 3L B #B 5 A $ 1) 3 M
Boyraz i U T AE K B F MG (Satureja
hortensis L.) )20 & 77 R 70 0 BB AR S T, K
£ 15.00% ) 41 5 A U 70 0 AR T A 100.00% F)
A, A S AR A IR VA R

4 EPAEERIMKIER

T A2 5 T LU I B 55 16 AORE B FIE 5 A%
505 THI 9 3005 R R A B DT R AR . Matulyte 255
JU T {E i B dsRNA BV R IR 2 (K 1:.C) 1)
WA MMpt, HEAREEENFRECEMN T
(Myristica fragrans) % @& > & 5% 2 X B 40 fg A
% -6 (Interleukin-6, IL-6) [ 5% 1 Sk Wl & 46 #% (1 41
RAEH, SRRW, &F 7SN a5 £ W
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EE O 1:40 A1 1:100 I, FF i th /9 TL-6 R 2 53 Jil
N 162 pg/mL F1 206 pg/mL, 575 [H4LME I.C 41H
bb, 83 AR T IL-6 (MK . Tavares & [l if 5t %
H] B8 P8 BF W1 (Cupressus lusitanica Mill.) % 3% 7%
(Cistus ladanifer L.) JKRM4EFz #0230 H 58 K 190 % 7%
Pe, 117 HAN2 17 HERAH 2870 FF AR B9 40 28
WPERA R ZS, 73504 93.00% 1 94.00% 5 AN[F]
IS A SR A 1) 5 3 TR A i I ROEPE IR 2 57, A
TEF#84 95.00% (3 H 17 HFI 8 H 17 H), WiFpal
8 B P HE T 1 0 LG FLAH B RORE I K B 2 S MR, M
W KA, AN A R LUARS NS T & B B EE 1
TR, XA Re e KT RIS TR R SR, — L
T4l i 22 0] —E A (NOD = AR R R I
TERPT AR S, W Oliveira 25 5@ i 0 5t — EAL &
(NO) /=4 (kg BT (Griess) 5D F4u 449
FZE (MTT %), W5i/liZ2 B (Lipopolysaccharides,
LPS) Hll i /I B 1k 200 i 1) e 9% 3 0 SR VP A B 7
A B FRMPLRIEE, PR, Aisiaiss
JBS A B Al B ) PR TE MR ER, BT ECy fH 53 5N
0.79% (V/V) K1 3.35% (V/V). Valente % X ] T
Griess 71 LG E VAT 1 91> i B 1 L7 4 416 5 1) Bt
RAER, G5 R o W Al ) LR A6 4 R A RT DA SR
F#AR NO (77 427K . Ha 25K H] Griess 17 b th i
I T MK (Zanthoxylum schinifolium Branch) 4l
FRPTRAEA, SLoGR a5 0T TUE A% (Reactive
Oxygen Species, ROS) F1 NO FFI 1] 2 54 B A i d:
7E4lFE 100ppm I X F ROS A1 NO [ i) 4 A 5 BH
SEREARAL,  RIE, 100x10°° A 76 AUR: 46 88 % F /5 %
JiE (1] ROS FI NO HA il {F ] .

5 EMAERNFRREN

TE A 20 5 v R 28 2 S AT AR AT DA B R A
ANFFREEM G5, HE. Kl MimERK KT kEE
2 RME . Silva 2 % I 20 B AT (Eugenia uniflora )
W 4l o R R A g B B R A, R EURIR
J¥ LCs f N 42.40 mg/L. 2L FAT 21 55 38 2 A5 B AE 3%
P, o6 T35 R AR 7 O A 2R Ry ik 90.00% BL
TR 35 S APHISCE i ME IS 7= B A F AR A, ke 1
R ST Y, R B AR Y. Tglesias 25 %}
VY Foo ity F R MRS AL 2 85 (Cascade Spalt Victoria
Mapuche) Xt 2k 7 FU I B7 96 2R, /E I 1A] 4 24 h,
Cascade. Spalt. Victoria 1 Mapuche 5 Fh (] W9 18 4
2 X K 3 BLIHE 1) LCso 1B 2 0N 117.90, 16.10. 114.30
A130.60 pL/mL ; AR 48 hIF, X8k 7 PLUH 1)
LCy 1 45 51 9 3520+ 1.30. 21.50 pL/mL 1 5 il %1,
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TR0 7 B 41 AT 24 8 %oF T K M T8 A 1R 580 1) % 0l v
PE, IF BN T A N, X T E S
IRFEEME, AT LABT IE 7 Bk 3 FO I o 7% ol 3t o ™ F 453 %
ff). Pardavella 2" B 58 T #9R (Cuminum Cyminum)
4l 2 6 1 7 7 AR 45 2 BRI TORE AR 45 2% i — 1 4h iz
e AR AR A, DA IR AT
ER .. ST EE T 10.00% iR E 26 FE 127 48 h
Ja. FTAE gl g AR 70.00%, R 96 h 5,
Z LI N E] 90.00% BA I s 4l FE i AN 5.00% 14 in
50.00% IF, A %) dU g4 ZEAN B IS s 50.00%
A GRS, TR R, Fi,
BORF T 0 T PP AR 45 2 i M E . Silva 2742
BT T (Menthaxvillosa) 4l g bfF 50 6k 2 4 £ B L [A]
AP A A RAER], SXHEARARIK R (10 mL/L)
FHEE, 20.00 mL/L W JE 27 H 59.90% B g A& B ),
AbFE 60 min ot A7 AR HUBCR BeE 89.28%

6 LZit5RE

ALK I B LS IR A% G £ A BRI
B, BEN R, RN S RS R WA
IBFE A BRIRAT, ARG ™ HMT | ANATTA f BEAT AT
FEA 245 PR PERIT TR 2 B J5 A 2 i
HHERIE RSO s Sl B By, RRAEW SR A IR
EEATEY, BAEL. M. Bik. PUREAR
RAFE B R, R, BEANERIISGE T
PRI SR o AN SO 57 7 FEL D 20 B (K 4% R Mk i o S it
A M FTRAR R AEYEERAT T84, X
75 B RS0 ARG ith A% RV F 73 3R AT LRAR, IR xT I
AIETER M N 2 AEAT 1A, e, AR A
IRBRAIAEYEE, X NSRRI AT BA IR Rt b

AT = W77 A B, J7 A A
PR T PRI, B T Al e A R BT FUIR VR i T4
BRI, AT VR SRl R BT T R, RN T 95
DAL 55 (K TF AR R i ek e, TR a Ul /&
FON AT I AR SR AT W TR L. TR,
AT 55 E AT B AW e, 57 AL R
AR, FRAXNANEZE. AT ERANE. &£
H ARG 5 TR RIS = KL TR PO R
g B A R TN A B R AR, BAT
MR . BRIE, AR T 57 A b W 4l e ko 1 ik
TSI RGEAR T LB, I B AT R R
FE, ARG TR IR L, 20 A SR UMD fi] 5, A
BAR, PR B, AR T RALER MPER S, AT R
TP 22 A 95 A R 28R, R HESNAT e f) i B
T FEANEEN [ SR K o
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