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Abstract: Dill is the whole herb of Anethum graveolens in the Umbelliferous family. It is a typical Uyghur medicine, which is cultivated
or wild all over China. Dill essential oil is the essential oil extracted from the whole plant. According to literatures, the main ingredients
of dill essential oil are a-phellandrene, limonene and carvone, and the main ingredients of various of dill extracts are phenols and
flavonoids. Its pharmacological activities mainly include analgesia, anti-inflammation, anti-bacteria, anti-oxidation, anti-cancer, anti-
diabetic, cholesterol-reducing, insecticidal, liver protection and so on. In this paper, the ingredients and pharmacological activities of
dill essential oil and extract were reviewed, in order to provide reference for the further research and application of dill and promote
the modernization and long-term development of national medicine industry.
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Table 1 Chemical composition and content of dill essential oil from different areas
&%
il a-phelland-  B-phelland-  p-cym- ~ dehydro-p-3.9-epoxy-p- ..., dill-  cis-dehydroc  dihydrocar T — Bepinene myreene 3Gk
rene rene ene cymene  cymene ether  arvone -yone

He 249 8.2 144 03 119 13.0 145 32 1.6 20
B 318 53 1o 132 21 12 0.8 2
o 8.0° 8.0° 11 69 132 163 517 n

i}
ok 208 208 03 99 14 110 20 08 pi]

]
uME 363 36 215 05 67 12 0.6 29
EHEE56S 38 109 208 04 17 0.6 3

JEE &

A 227 27 1.5 21 84 15 39.1 0.7 03 30

T
BE 463 11.0 179 13705 02 21 1.6 03 31

&%

i e-thujene  sabinene  oterpinene y-terpinene terpinolene  prehnitene  sabinol  pulegone  propellane pipen'tenone1’31;:11:;::1a n octla:py}iit ;(;ii-;lg;droxy-l(ZH)- X
e 11 03 0.5 20
o 04 0.7 0.5 32 3.6 12 27 1.0 1.6 25 28

]

HEE 03 01 02 3

JeE S
%R 18 04 10 3l

&%
- C .. geraniyl . allylchlorodimethy hexadecanoic ik
dillapiole 3,9-epoxy-p-menth-1-ene myristicin ~ linalool  geraniol wcctite p-caryophyllene 3-3-carene borneol  d-cadinene silane wid
L 03 149 02 2
B 153 1.0 106 20 12 21
B ik

i 04 n
fFHM+ 03 03 09 03 08 03 yi]

]

%R 0.6 1.1 31
A%
P4 2,2-dimethyl-8-acetyl-7-  methyl 3-(3,5-di-tert-butyl-4-hydro-isopiperite carveol  nerolidol  eugenol thymol  camphor frans-anethole ik
hydroxy-4-chromanone  xyphenyl) propionate -nong
e 04 20
%% 03 14 n

i)

i 0.6 03 28

]

R 07 07 08 06 31

a RN ZOCHRE A B phellandrene OB AS5H, i8] T phellandrene .58 &2 8%;

RN 0.2% 0 M R FE et B
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ingredients below 0.2% are not shown in the table
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Fig.1 Structures of compounds present in dill essential oil
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Table 2 Influence of extraction site on Chemical Composition and Content of dill essential oil

REI %

L 3 vk

e thujene pinene binene Prelndr 1,38 pmerih- g% poymene  tepinene  d-carene i

£ atriene
T 0.11 130 12,03 1.19 61.32 3.60 7.64 52
% 398 265 0.18 2494 1295 12.59 31.66 1.52 52
A 39 048 B 3
I 2962 1981 )
iy 6940 350 50
it 16.60 1550 50
il 2180 19.00 330 51
1t 6.50 1120 210 51
REH%
- .
e pinocarveol Sepony- fnlool  AAC lonene B phellandral  bisabolene  -pinene
menth-1-ene arvone
A 0.46 040 1.4 )
% 23 031 0.18 021 0.28 04 )
A 035 13.10 3
I 0.94 3130 )
i) 090 0.50 50
i 0.0 780 030 50
SR 1230 840 51
A 740 460 18.90 )
RES %
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7 5
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I )
i) 6.0 50
fi 460 0
i) 2090 720 51
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H Hy i R . v
el falcarinol n-undecane nnonane  s-octanal 2’51::;:;‘:},- apiole dillether  o-copaene o-cymene X
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I 171 0.64 134 )

R 02% M F IR R, FoR AR
Components with a content of less than 0.2% are not shown in the table; "—" means not reported in the literature
AT A AR, HA T EYE R GST 35 SRR P4 (reactive oxygen species, ROS) F772E I [£A%
B H Y PR B SRS A E B N B 20 HeLa  ZRPIAASE 47 (mitochondrial membrane potential,
gif. NZ5iE Caco-2 A AFLARE MCF-7  MMP), MIMiESAIMFET 2, yEE2E M,
A MR, SRR R ER A AT PR R TS AR A A apiole B T LE B SEE
kG, Wi AT (et B Mkt HL-60 A rbyd FRBTAEFS), Bt m] W, ir 2R il B0 e s 1 T
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Table 3 Antibacterial effect of dill essential oil
FiRIE R MR AHHAH I ik
fatk Lactobacillus plantarum LBRZ12. Escherichia coli, Penicillium sp.. Fusarium sp.. Aspergillus niger, 7 30
Salmonella sp.~ Staphylococcus aureus, Pseudomonas Aspergillus flavus
aeruginosa- Bacillus subtilis
fatk Staphylococcus aureus «  Escherichia coli « Yersinia Canidia albicans. Rhodotorula E 60
enterocolitica
Salmonella typhimurium i
fatk Escherichia coliO1ST:H7 . Salmonella typhimurium 55 (KW FE 360, %M Saccharomyces cerevisiae B (A FEE n
Listeria monocytogenes. Staphylococcus aureus TR it SRR
Pseudomonas fragi i
itk Staphylococcus aureus + Brochothrixthermosphacta . - 61
Clostridium  botulinum , Clostridium perfringens
Lactobacillus sakei
itk Escherichia coli # - n
BZHME  Escherichia coli  Staphylococcus albus + Bacillus Aspergillus flavus E ')
mesentericus
KZWHk  Escherichia coliv Staphylococcus albus B R EZR BRI  Aspergillus flavus T (MREER 2
B
BTG Escherichia coli b Canidia albicans L 62
il
1 Escherichia coli . Salmonella typhimurium . Klebsiella % - 52
pneumoniae. Clostridium perfringens
f - Aflatoxin BI , Aspergillus flavus , Aspergillus niger, 3 53
Aspergillus terreus Canidia albicans
Cladosporium ~ cladosporoides . Aspergillus
fumigatus Alternaria alternata
Curvulariabmata +  Fusarium  oxysporum
Penicillumitalicum, Mucor Rhizopus
f Staphylococcus aureus, Bacillus subtilis G Curvularialunata » Aspergillus niger . Fusarium %% 55

graminearum, Penicillium viridicatum

“=7 LR SRR RGE

means not reported in the literature

AR A T dill ether. #F 7R #7845 & apiole 554k
a0
2.5 PBRIGETE

LR Cacetylcholine, ACh) & /R 7% i ER
J5i (alzheimer disease, AD) ) FEEMLH T, A
DIEREZE S ANENZ, AD B3 i ACh /KT 5.3
TR, CBEREBEERE (acetylcholinesterase, AChE)
& ACh 73t i) 55, 4 AChE RIS YERIGTT
AD (1) R RS 001, i 2ORE i R 1Y) a-pinene A1
carveol X} AChE &I H BH S (0 35 14, [ IS oy 25
R A R 2 (B R AH BAE R, H958%F AChE
R4 1) 5 SR el
2.6 PEBEEIES

FoF SR R T DA 0 DK R P v I e M, A
B, IR AN RE O TR K R AR IR B
HAT DL v AR OB KRR B S IH i EE C total

cholesterol, TC). =Mt HH (triglyceride, TG) F
& % B 6 & A JH [ B (low density lipoprotein
cholesterol, LDL-C) 7 & F#AK, %% B dx E IH [
fiZ Chigh density lipoprotein cholesterol, HDL-C) £
B, HEREAMHKMER,
27 A

i [ 3 R R CR A SRR AL g H
SIME) A EHRIIR ELUF Ok B #E E 2 AL
M S BRI R ) TEME, IR AR
P, BA R HIEM M E R S &2 myristicin |
carvacrol. y-terpinene AT /f; B-pinene B H R
I AR 58 1) 28 4l ROV PR O7) ) — {7 8 [ 22 25 21 R
B, HCE R 2R ) B-pinene AR R
I st CRE B XK PAR T §EZRE
AT 0D BTETES) S 22 AT R A A A
[F1) 777 1t PR BRF 55 AN [ A U 1 1 S0 i 4 U 17V i
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DA

JEPR A M NSRRI AR R —,
Hr IR e e A R 1) E 2L Ay . PSR R
R, BRI I ) B R R, FE A
SRR, WK 80 pmol/L Y E A4Sy 7]
DL B IRFL I AE T 2608 3] 100%128), 45 [F 27 35 A
FLRI,  IF BN 0 12 R A ine . BT R dsURT 2
JE O A SR RE A, FLGE R S A s ) iR A F i
TP AR WA IR 57 FRURES (Bayrepel) A
[ (DEET) 09,

FF SR VOO DR L oK R 55 R b o gy iR
LRI SR A 1) 2% By A2 70, (B 2 I RIAE A T
X F B A% 4R 55102
3 EFEREWIMILEFLAR

TR IR R AR YR AR v &M R o3 FE T 75 1Y
ERAYERT, 3 DN IS TR RO VAR RE R, 0 HA
FSC O VAR FE /N RV 7R, AT A 2803870 A2 4 2H 21
P A A SR TV

x4 G TARER OK. o, FEE.
P D 52 HURE 25 119 3 KA E s sy, i BUR
W, BFE SR R B R S T A R
M EE RS . A F3E 00 1 B 35 3 HL
Y E AR5y, Shyu I 95% QIR LG VS
i 55 6 A, 2 Fh B B (15 26 4 il D 20.52%
19.7%, FEB N2 W K JEAEH &R
PLIRIEE . EHFRMAEEmH. Hd, FLeis
VIAEIF B AR SE B b () B 2 s T 2 R AU
S E, WM. K. 5 RZMELT

F: MALNEMAERN T H R DS &S
TRERREN TS E, Wi m@RMmE s
M. Erdogan SEBSIA] £ W42 HUE ML AT H A i K
SR, AN B 2 b B b ) R 3
FONREFRR . RAWERMSEK, HA
it B 2% A TR B, B L) R Rk A R
()2 B T . M ATTIE AE B B OE R R I T ke
T BNFE R AE RSy, W a-/K ks B-K M~ a-
pinene. B-pinene 381, Justesen ZE701H 50% H i
& BOHT B iy A 4 SOIR A I L SR S &=, KL
100 g ¥ S 17 25 B b & 48~100 mg i &K
16~24 mg ILZ&E® . 15~72mg FREX.
4 BERIINAIEER
4.1 SEBMRE

35 96% LTSI AT LLIEE o 0] 2 RE A o 1)
B A R Rk R AE R, R TR BE R A
BURACR, /] #e N2 SR
42 HE

AHERRMA, ME R, K. FEE. OB
YA B BT RS PR, R DU /N 2 Rk
Rhynchosporium secalis FI/NEZLUEIR 1 Pyrenophora-
tritici-repentis T 22 IS,  H T CREHEEU 40
LiES: S
43 AWK

Z Wy B ARSI, ATIERR L
PR = AR R B s, By 28 B A
o WA, MREY). WERNAEMAEEE R

V&S Trolox FERPTAMAE ] (trolox equivalent

x4 BXWHEHRBVNSERERRD

Table 4 Yield rate and main components of various of dill leaves extracts

A (g g )

FEA B /% o R e FeUR SCHR
7K 13.5 7 BA 71
7K — 163.0+£3.8 136.0+4.2 112.0+3.5 7+ B 72
K 5.9 65.1+2.1 +HHE 73
K - 477413 19.4+0.6 fade] 74
80% L[ 8.0 ENE 75
70% 2. - 69.8+1.6 477+1.4 fi4e] 74
70% 2. 1% 26.0 10524322 58.2+2.8 7+ B 76
FH - 12.0 ZE 77
P 6.1 555+1.9 THH 73
a TR MBS B A TR, BT mg A FE/g JREU; b For AmE. MRS DU T, BA T mg Mt 2/ SRERAD;
“r RORSCERARARTE

a means the total phenolic content is calculated as gallic acid, which is equivalent to mg gallic acid/g extract; b means the total flavonoids and total flavonol

content are calculated as quercetin, which is equivalent to mg quercetin/g extract; "—" means not reported in the literature.
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antioxidant capacity, TEAC). DPPH H H&iERAE
71~ R RE SRR B8 8 Re ) 5 BEAH SRR

HIECkE. &k, BEIR LB LRy i
BUCA AT UL 21 T IR S, RIA LA H
it A S5 A R IRF 2 B A B I B RIS
BRIEPE; A AUAE S T 1 S b dg S 2k 25
FHIEGRE ) Rk, T H 2 M AL AR TN I &
ft 42 U (1) 19 4H 340 iR A A 7R BB ) (phosphomo-
lybdenum reducing antioxidant capacity, PRAP) 1t
T H AR SR A8,

I B SR U BTS2 S BUEAA
K, Shyu BRI R TE 95% LB B4 AL
IR S TR 95% A BESE U M B AT
Pho Sy — W R L], ZRE 2 HRE S B
PUEATENE, (B 52 E HAh — L) (B =h .
BU5 BIIARSE) WEESRRIUAELL, Hpisa gt
BRI, X 0] R B A I RS U TR Y R A S

Ve ERDIER .

B 2 BRI I DU AR PRI S AR LA A G,
AW TR T P K EEI . LR E AN T
SRR R PR AGTE Y, R S KSR B R B
s ey, HA2 AR, RS AE B
FLiERRAE S (DPPH. Hy02. O2). MEERILJH fE
& JB A Be SRR — A A B I BR e 0557 AT
WL, RIEF KGRI b A s R 7). (H
Nguyen VB FLHIB R T AR5, SHFE
IKIREUIAH L, 5 70% LB EUYE % DPPH
A ABTS H HEEIEPEE &, PrEa s s o,
4.4 HBERKTR

WK, TR NIE RS LR Y,
K SEE) e 525 B TR P DR B SR B A 2R
724 (advanced glycation end-products, AGEs) [J%E
B RES SR AR A, XA AT DAOR IR B
RIIER 73l IO RE 35 AR PR K BRI SR i
Ko B, EFEE KSR EUY AT DA 2 PR LR,
S HURE PR I AE U2 BDBEAIT TN 53 R LT 25
80% L 7 4R BV AT LAAERE B o ek 175 (1 IR AR FR
o KGR WS RO R B 2 VR BE 35 R %, IXRBH, 3
i 80% L BEHE EUILEIR T B Jo7 24 [ B 175 - () 4 PR
77 TR A BRI /30731,

4.5 [%RB[EIEE

TR, B R 80% L EEHREUVI AT LLVATT K B

) s IEL ] B IAE, 33 F4IC TG TC. LDL-C 7K°F

LTt HDL-C JKCPRAEFFIE L. i 70% L1
SR A IE B R BE S 0 R e e, A
By N RAC SV TS5, 1 FHBLH] AT e
ST HMG-CoA 145 g (R IH [ RE A&
FSCIAE T (R BRI ) ) A SR AT 1) Ay P R o e 1)
B s,
4.6 RFBRARIF

DY SRR AL R B 2 O BRI S, 2
BLHS DY AR B & FH B A=A ¢, 1Y
FACTRAE LM N 24 (2 P450 AR ™ A FE AR
W, Hh g A H 2B (serum glutamic-
SGOT) . # W & &
(serum glutamic pyruvic transaminase, SGPT). A —
1% (malondialdehyde, MDA T VEEELEE (alkaline
phosphatase, ALP) &5 L&A 1) 7K-~F- T, A ik
( glutataione , GSH ) . % Bt H Ik i 2 £ &
(glutathione peroxidase gene, GPX). #HHEMY)E AL
i (superoxide dismutase, SOD ). il % 1k &
(catalase, CAT) ZFHie LA /K-T- B B FEMK. &t
B3 99.9% LB HR VAR BR (PR B, IX P A 1
M52 I eGEEEY, Fitk, #F35 99.9% LlE
B BA IR EH
4.7 Eftd

B E KRB A (R DA RN, e
IKER B AT LD 52 40 KB A B TR, FRAIGk
A i 0 SRR 5% v N S R TR S N =Y
AR Ik OB AL 4R A K T 1820, 4 )
REXT /N BR = AR I TR 1, A S HG 1 A AR B 4%
A EBS, KA AT R T 55 D
REPRE NG 1) 254 . Monsefi 5571 IMEH: K B 1 AR
B KR I AT AR RE LI 2, B KSR EU)
B MR T RO, ISR MER R A 7 0 7L
JR I GE AN 3 Ak R FH 55 e LS P ME R AH D
I, B R LIS
5 45iE

FRHE VR XA K E R RIR Y BT /Do
RO ER 2457 A TR A G 8 24 () B A i 8, H
A, RORERZA PR BRI, (He, BT RIEARKE
IR, SERZIr-IAHLL, AP BRI 2
PR PR, AR AT BOREE 2 R FEIALIE, {7
EIREE 27 P A R R FE B

FoF SR VT AERF 2 R R I AR T, B RS
WA o3 B A%, BEEAR T H ., fFh, R

oxaloacetic transaminase ,
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o Al A I TR RIS R A7 LA ROHS I 1) 487 ik A A2
W7 R R 0 HAG e A7 oy I & & AR — 8 1)
SO o AFLEARISR UL, IRF A I 1R 32 B R 045 a-7K
Frifis p-cymene. FriE M dill ether FIE Fri o i35
R B 00T 2, FEASREURPI
ibd . predl. prslEREREME . FUMR . BTkT/R
WUMFERRE S 15

i 48 i U 2 M FH A 7 i BV B B F Ty 2
WA RO o, AR T BRGSO ) B
R, PR AR PR AN R EGER A K HE B
N T FH ) 8 0 4 2 0k H A5 3 R A e A oy e AR R
Wi o % SN B 3R V) & B 5 A Wy A& P S w R
FKAEY, 5 A RO 7 A F A E
I AR 2 M2 B, T E AR R BTR
U Breab . B IE [ e L . HUsE PRI - R
oM. A%

ARCERIR TP s 2 Mg E R,
RSB R R A O A B AR
(PRI UM, (L T ERF S EUD () A 5 2 R S 24 B
TEERIT FEAIN D, FR R AR ik — Pt
Tl HLRIRNBFEER M. RS BRSO
B0 N HBEE T IR B
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