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Abstract: Perilla frutescens is one of traditional Chinese diaphoretics, and is produced in many areas of China. The chemical
composition is rich in P. frutescens, including volatile oil, aliphatic acids, flavonoids, phenolic acids, coloring matter and so on.
Because of the function of relieving superficial pathogenic factors to dissipate cold and promoting gi flowing to regulate the stomach, P.
frutescens can be used to treat the diseases of wind-cold, stagnation of gastrosplenic gi, vomiting and poisoning by eating fish and crab.
The study showed that P. frutescens exhibited the effects which related with the traditional uses of relieving cough, bacteriostasis,
relieving fever, analgesia, etc., and besides, it showed a few new founded effects, such as sedative effects, antioxidative effects, effects
of reducing blood pressure, and regulating glucose/lipid metabolism. This paper summarized the research progess on the chemical
composition and main pharmacological activities of P. frutescens, and discussed its therapeutic material basis based on the summarise,
which could provide a reference for the development of P. frutescens.

Key words: Perilla frutescens (L.) Britt.; volatile oil; flavonoids; relieving cough; bacteriostasis; sedative effects; antioxidative

effects; regulating glucose/lipid metabolism

Yris B E: 2018-03-10
EEWB: [ R RIFE AN A LI 7P P 25 250 U A AW WH  (17-259-20); [ PRFER I S5HEORIF R RITE  (HER
ADI17195025); J 78 )\EE2E3 “Hh Qe 52T 5L CRERNBCE (2013) 25 5)
EBREN: MEM (1992—), %, ] F LN, A, TF07 o h 20 5 25301k . Tel: 13557395175 E-mail: 974585525@qq.com
*BIEEE NG MEASIH, #3, FENFEFLEHERS SREERIFF . E-mail: xthou@126.com
MERA, AT, LS ER, FENFRAIEMEIS S Z0HIET 7. E-mail: dengjg53@126.com
#IFIE—EE W s, 5, L, BIEEZ. Tel: 13407725749  E-mail: 516110493@qq.com



« 3958 - XX

Chinese Traditional and Herbal Drugs

FE49% F 163 201848 H

Y87} Perilla frutescens (L.) Britt. NI —F
HERCRREY), WA Adr. K%, EE T
[, #Ezs O 2000 24, HZ WA 1700 24
I KRG ERT (AR, F8h .
Hbh EEBEFEE T LT RO, BRI
2, MWERTRH IR TR . o-WRRER . 75T
SR BE A B AT R )
2015 SERRHIC BT T5 T MIREEERE L IR, I
toprt A, R, DIRONMEREGE. ITANE, H
TRIEKE . ZOE, dEURIKT & R, T 1
VARKZE, THRCNRE A Ihn-Phsg . JEig@EE, H
TR I B AR DR, R,
DB sE . 1B, 2ia, A TSGR, Bk

PRI WAt fash Az, SN REL G2,
HAEFINE R A RATH & FTEY) G H 5.
N /MR IREAT T ORE I, AR SOREAER
LI 29 EH I AR T 45k, 17
IEHER b2 3 o SR A T T RS T
1 KERS

BIEHZFMS RSy, AR IRIDITR .
T RS, WAMNEEA TN TR M.
1.1 #EX%mH

FE R 72 5 05 1) B R o SR e A AU
SRR, PR R A, IR, IR
D&Y, O A R, Hd = ER R
E 1~3.

=1 EFRPHEEELEED
Table 1 Main terpenoids in volatile oil from P. frutescens
M5 wE KR SR | WS EY KA SCER
1  ¥Mi (camphene) M. ¥ 2 18 o-2¥% %) (o-bisabolene) i 4
2 o-JRM Co-pinene) . F 2-3 19  B-iEWeks (farnesene) i 47
3 B-HEEM (B-myrcene) ¥ 2 20  HEEE (phytoD) 1y N 6-7,10
4 MM (limonene) . ¥ 2-5 21 FEIERUEE (nerolidol) . T 6,9
5 IR (copaene) M. T 23,6 22 K= (ylangene) I 9
6 FATri (caiyophilene) . ¥ 2-8 23 T &M (caryophyllene) it 9
7 a-EE¥F (a-farnesene) . F 23,6 24 BfENIKTIE ¥ 8
8  FIEEAN (caryophyllene oxide) M. ¥  2-4,6,9 (B-sesquiphellandrene )
9  (-BEEMME ({-cadinene) - 3 25  BiFEZE (elemicin) - 11
10 2758 (perillaldehyde) - 3-4 26 %758 (perillaketone) iy 11
11 MiFE/i (elemene) i 3-4 27 I (perillene) I 12-14
12 o-BEWE % (a-cadinene) M. F 3-5 28 &N (menthenone) - 12-14
13 2-CBEFEREMmS (2-hexanoylfuran) M-, A5 3,6-7,9 29 ¥ B (menthene - 12-14
14 2I7EE (perillaalcohol) . ¥ 3-4,8 diketone)
15  y-FAJHJE (y-terpinene) . 1 3,5 30  HEMWI (elscholtzione) i 12
16 F5t%lE (linalool) T fL T 3,58 31 RAFES (trans-citral) - 12
17 B-£13%%45)5 (B-bisabolene) i 4
*2 EFPHFERKED
Table 2 Aromatic compounds in volatile oil from P. fiutescens
W5 e RIEHAL SCHk| RS WE SRIRFBAL Sk
32 1-HEE-4-(1-HHEZE) 2K [1-methyl-4-(1- . F 2 40 2-H%E-1-2H2K (2-methyl- ¥ 6
methylethyl)-benzene] 1-ethylbenzene )
33 (Z,2,2)-9,12,15-+ \BE =4GR W iEs (2,2, ™. T 2 41 WG RERE H % (methyl myristate) 1 6
7)-9,12,15-linolenic acid methyl ester] 42  IE+75FR G (methyl palmitate) ™. F 6
34 ZKHEE (benzaldehyde) M. AL T 2-3,8] 43 4HSEfK (asarone) - 7
35 AFR_FPER =TT (dibutyl phthalate) M. 3,6 | 44 ¥)rTE CapioD) I 7
36 FOENEE (andrographolidume) H 3 45 WEERE (myristicin) H. 7 811
37 YERREZFEE (methyl linolenate) N 5,7 | 46 ZKZJ% (phenylethylene) il 10
38 N-#3E-2-ZE% (N-phenyl-2-naphthylamine) T 6 47 Xt HZE (paraxylene) fifl 10
39 6-FHIE-E I S IRE-4-Bd (6-methyl- L g 6 48 JFEM Capopinol) I 11
chroman-4-ketone )
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Table 3 Aliphatic compounds in volatile oil from P. frutescens
5 wEY KIREAL SR
49 (18)-6,6- —HIFE-2-THE ¥ [3.1.1] BEki {6,6-dimethyl-2-methylene-(1S)-bicycle [3.1.1] heptane} 11BN 2
50  6-FHE-5-FE-2-fli (6-methyl-5-heptyl-2-ketone) . 2
51 1-H 3E-4-(1-H 3 2.38)-1,4- 38 2 )% [1-methyl-4-(1-methylethyl)-1,4-cyclohexadiene] 11N 2

52 3,7-F3E-1,6-9F H-3-BF (3,7-dimethyl-1,6-octadien-3-alcohol ) M.
53 ER-1,1,4,8-PUFH3E-4,7,10- 38+ —8% =45 (cis-1,1,4,8-tetramethyl-4,7,10-cycloundecane triene) M.
54 (E)3,6-— 2336 - = [3.1.0.024)] C.% (3.6-diethyl-3,6-dimethyl-(E)-tricyclic- I

[3.1.0.0(2,4)] hexane}

SR
»
(=)
O

55  IETVU%E (n-tetradecane) IR 2

56 JWiER-1,1,4,8-V A %E-4,7 10- 8+ —FR =45 (cis-1,1,4,8-tetramethyl-4,7,10-cycloundecane triene) - 3

57 2,4,6-=HHEI3- A OEHEE (2,4,6-trimethyl-3-cyclohexene methanal ) - 3

58 4-Q2-HIEE OMERE)-2- T )ElE [4-(2-methyl cyclohexenyl)-2-butenal] - 3

59  3,5-3F J%-2-BH (3,5-octadien-2-ketone) F 5

60  (Z,2)-9,12-F )\ _J&lR [(Z,2)-9,12-octadeca dienoic acid] T 5

61 1 /\%t (octacosane) ¥ 5
62  1IE—+—%i (n-heneicosane) ¥ 5

63  +J% (dodecane) I 6

64  1,7-Z—H%ZE (1,7-dimethylnaphthalene) T 6

65 TH)t (pentadecane) . F 6,10
66 L) (heptadecane) pas 6,8
67  4-(2-HEIR D E-1-183E)- T BE-2-8% [4-(2-methyl cyclohexane-1-alkyl)-butanol-2-aldehyde] i 9

68  3,7,11-=HH-(Z,E)-1,3,6,10-+ 1 VUM [3,7,11-trimethyl-(Z,E)-1,3,6,10-dodecatetraene] s 9

69  IECE (n-hexyl alcohol) . T 8

70 4-FAJE-1-3K3E-1,4- R [ (4-methyl-1-phenyl-1,4-pentanediol ) ¥ 8

71 + /)\%t Coctodecane) il 8,10
72 TJukE (nonadecane) Fi# 8,10
73 methyl perillate ¥ 15
74 R-(+)-FJTHA [R-(+)-carvone] - 16
75 2-WRISEEFR LR (2-furyl methyl ketone) s 16

LT = AFGRE B, B AR 30 4%
BT SR M B s e A R ZE R, H
AR 2 e AR SR T R 3 1 TR 22 S L 43 B
7 PA. PK. PL. PP. EK. PT 6 k=A%, [H
P22 AL 2B (0 BRI 7S T SRR R, (B
T RARATE o A SO E TR R R — L 3
BRRASI43 45 LK 4.

1.2 BERRERZE

LIRS KREMDLTFIRNR, LLEATFAT &
K%, U o-WHERER . WIMER . MRS, ULl a-
TERRIR & B fe o, WL S
1.3 EEEA

LR E IR, EEAEESE. 3%
PelEds, FJELLIEERREEMRA N E, kK 6.

1.4 EEEARKREZA

LHHEARZ MR ENEY), DLIREER

K. RNBRBNE Y CFERTERL . INHERR S,
W 7.
1.5 &%

LHM P EEERNORNRS, FERNEOH
FWsi, B NET R S R AR AR
BRI, R R, A ER-3-(6"-2)
R . R 3-BT RO, WK 8.
1.6 =HEXRLKE

R E A W =R A, R Rk
R RIR . FIPRIR, FFHR AN IR
ERIGEESE, WK 9.

1.7 HEUEY

LM RS REZMENTRNEY, fEE

I A~E. M. EEAES, WK 10,
1.8 HIEEULEY
LR O B I SRR A YA B B
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Table 4 Different chemotypes in volatile oil from P. frutescens

N . a3 .
FE/ T o SCHR
LU KT PA 7Y PA %Y 12-14
E PNl PK % PK %! 12-14
E Vi NS SN PN PAPK %! — 14
E- iy PL %Y PL 7Y 12-14
Jr S PP-a. AL %! — 13-14
YA i PP-m. MS 7! PP-m %! 12-14
BAR PP-e. EM %! PP-¢ 7! 12-14
MER. WG — PP-em %! 12-14
20 1 PP-as ! — 13-14
VERTIEER A T PT % PT %Y 12-14
M Celscholtzione) EK %Y EK 12
RAFTERE (trans-citral) _ C 12
=5 ERPREHRERELEY
Table 5 Aliphatic acids in P. frutescens
'S &Y R AL Sk s HwEY RIFIBAL SCHk
76 o-VREE (o-linolenic acid) ¥ 17-22 83 MR (eicosenoic acid) T 18-19
77 AR (linoleic acid) M. T 8,17-23 84 W JIgEZ (palmitic acid) . F 7,19
78 JHER (oleinic acid) M. F 09,1823 85 {E4ME (arachidic acid) ¥ 19
79  WEREE (myristic acid) F 18,22 86 T =Wk (tricosanoic acid) ¥ 22
80 FRHEAER (palmitic acid) ¥ 17-18,22-23| 87  14-FJe—47\kilg (14-methyl- T 22
81 THARMR (stearic acid) I 17-18,23 hexadecanoic acid)
82 TSI H S (nonadecanoic acid T 18 88 +/\BE JAR (octadecadienoic T 22
methylester) acid)
F 6 ENPHEIELENY
Table 6 Flavonoids in P. frutescens
s EM SRIFIAL SCHR
89  AKREHEZE (luteolin) . T 24-26
90  ABREE-7-UNHEmEE B M (luteolin-7-caffeoyl glucoside) s 24
91  REEZHR-7-H#ZFH (luteolin-7-glucoside) I 24
92 KBEER-7- AR (luteolin-7-diglucoside) s 24,27
93 KEEE-7-O-#HEFEHR (luteolin-7-O-glucuronide) i 25,28
94  AKRBREER-7-0-—HEPEHR (luteolin-7-O-diglucuronide) - 28
95  JFF3K#E (apigenin) . ¥ 24-25
96  FrIRE-7-WNMERLE E FEE (apigenin-7-caffeoyl glucoside) I 24
97  AIRE-7-HE MY (apigenin-7-glucoside) - 24
98  JTRE-T-HIAEPEE (apigenin-7-diglucoside) s 2427
99  FRE-T-O-HEMEE (apigenin-7-O-glucoside) - 25
100 JTEEHR-T-O-HEPEHIR (apigenin-7-O-glucuronide) s 28
101 A3F-6,8-_Fi @M1 (apigenin-6,8-glycopyranoside) I 28
102 AFHRE-T-O-“HH MR (apigenin-7-O-diglucuronide) I 28
103 &% E (chrysoeriol) I 25
104 AT Crutin) M. 26,29
105 BEFH-7-HEF (scutellarein-7-methyl ether) I 30
106  HEEFR-7-O- _F & PEHR (scutellarein-7-O-diglucuronide) i 28
107 B (scutellarin) i 30
108 5,8-FFRHE-7-HAAET Sl (5,8-dyhydroxy-7-methoxy flavanone) i 31
109  8-F&%E-6,7- —H AT Ll (8-hydroxy-6,7-dimethoxy flavanone) i 31

110 %757 (isoegomaketone) i FEL T 32
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Table 7 Phenolic acids and phenylpropionic acids in P. frutescens
EERe] HaE SRIFFAL SCHR
111 RRIEFEER (rosmarinic acid) 1 TN 25,30,33~39
112 RREFER 3-O-Hi % HELF (rosmarinic 3-O-glucoside) M. T 25,33-34,40
113 3-JiifR-pRiEFER-3-0- i & B 1 (3'-dehydroxylation rosmarinic-3- ¥ 34
O-glucoside)
114 REFEMRFEE (rosmarinic acid methyl ester) . T 30,34-37.41
115 REFMR LB (rosmarinic acid ethyl ester) I 41
116 WHEER (caffeic acid) 1 S NS 30,34~39
117 WHEER 207 HE (caffeic acid vinyl ester) s 30
118 UMK 3-O-H#i & i (caffeic 3-O-glucoside) LN 25,33-34,40
119 WNHERR 2.8 (caffeic acid ethyl ester) - 41
120 BA#EER (ferulic acid) NS 35-37
121 RAXFEREELER (trans-p-hydroxycinnamic acid) s 30
122 3-WmmEfEZE TR (3-caffeoyl quinic acid) i 40
123 4-WmHEREZE TR (4-caffeoyl quinic acid) i 40
124 5-UnHEREZE TR (5-caffeoyl quinic acid) ﬂ'l' 40
125  FHER (vanillic acid) I 34
126 JiJLZEE (protocatechuic aldehyde) s 35-37,41
127  &HEARR (coumaric tartaric acid) ) 37
=8 EAPHER
Table 8 Pigments in P. fiutescens
5 &Y SR AL SCHR
128 34757 (malonylshisonin) Iy 27-28,42
129 B 755 (malonyl-cis-shisonin) i 28
130 %757 (shisonin) - 27-28,42
131 iz 95 7 (cis-shisonin) s 28
132 REHE-3-O-WNk 8 21 1 -5-0 % % B (cyanidin-3-O-caffeoylglucoside-5-O-glucoside ) Iy 28
133 RIEHE-3-O-MNMEBE A 4 B -5-0-T0 B A &1 B H (cyanidin-3-O-caffeoylglucoside-5-O- s 28
malonylglucoside)
134 RZEF K -3-0-F 3L B %) ¥ -5-0- 8 & P (cyanidin-3-O-feruloylglucoside-5-0O- i 28
glucoside)
135 R23EFH (pelargonin) mt 42
136 AjZi#-3-(6"-4Bk) HEWEE [peonidin-3-(6"-acidyl) glucoside] s 42
137 AjHE-3-HEPEH (peonidin-3-glucoside) s 4
138 KMEFLF-3-FHi{IHELF (delphinidin-3-arabinoside) i 42
139 A ER-3,5- M & FET (petunidin-3,5-diglucoside) i 42
140 RAE4R-3-(6"-BiH) WEPET [petunidin-3-(6"-acidyl) glucoside] s 42
141 ERZEIEER-3-(6"-BhHL) H &P [malvidin-3-(6"-acidyl) glucoside] - 42
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Table 9 Triterpenoids in P. firutescens

T &Y RIFEHAL R | RS &Y KIFERAL  SCHR
142 RERPR (ursolic acid) - 43-44 148 FWHEEE (amyrin) - 45
143 FPEER (corosolic acid) mt 44-45 1499  SHrEE; (maslinic acid) i 45
144  3-epicorosolic acid i 44 150  FFEURMR (oleanolic acid) - 43-44
145  pomolic acid - 44 151 augustic acid H 44
146 ZBEEM (tormentic acid) iy 44 152 3-epi-maslinic acid i 44
147 W& AR (hyptadienic acid) it 44 153 fi%EM (squalene) s 7

F10 EFAPHEELEY
Table 10 Glycosides in P. frutescens

TS &Y KFEAL  SCER | S EY) HIFHBAL SCHR

154 SRFHER-5'-5A-F & PET (jasmonic- - 40 162 BHAKL (sambunigrin) H 43,46
5'-O-glucoside) 163 5'-B-D-glueopyranosyloxyjasmonic s 46

155 48754 B (shisonin B) M43 acid

156 %75 A (shisonin A) m: 43 164 3-B-D-glucopyranosyl-3-epi-2- s 46

157 #7571 C (shisonin C) mt 43 isocucurbic acid

158 ¥75# D (shisonin D) iy 43 165 3-B-D-glucopyranosyloxy-5- I 46

159 #J5# E (shisonin E) i 43 phenylvaleric acid

160 benzyl-B-D-glucopyranoside - 43 166 A~ H FHIR (amygdalin isomer) - 47

161 BF#EY (prunasin) iy 43,46-47 | 167 methy-o-D-galactoside I 47

(B-sitosterol) 74348418 [ 3F (daucosterol) 1431,
BT (stigmasterol) M489 205 I de-Z 55 -38,14p-
% (20-isopentane-pregna steroid-3p,14B-glycol ) 1431,
S % (campesterol) 49145,
1.9 AR

RIMERZIEREEY), HEAFENHER
Blg, B AT N B R B B 20 B, Ho
TNEL TR 8 M B, BB B E IR E A
PRAEAE F150-521,
110 Hft

LI E S Fe. Mn. Mg, Hg. Ca?*33-54 Na.
KP4 As. Pd. Cri?*%1, Al. B. Cu. Ba. Be.
Cd+ Niv P, Sr. Tiv V. Co. Cv ZPUENLILE,
WANE S DB R, WFE4EAE SR C. PP EL Do
Ds. KB,
2 HIEER
2.1 ETHRGIHENAIEER
2.1 BEAAGIR. IERSPIG G R R SR R2 )
BOMANZ, HWRSE, FEBATRERL WUmIR BF
TR, IRIT RS, W . R
77 CETREDY BRRENGE CB KRSCAE . M Zn

PAFREE, W2V 3 B I I AR AL,
SR T3 A RO o T 0 R T B ES AR SE A A
FH 0 TR s g sl M A 5 | 2 1) i 7 A T P A
TER, H/NBRBYL ks SRR PERY . KI5 TRE A 2L
R R ER R L AL el I ARE IR
A RIFIBEZ . 5K, PG 1E R,
2.1.2  fRREGE

(1) MEER: Ko tkEiR, ThICmR
FE.ATAAE, Bl e IR S R S
MXFERRE . mEE. IR RIVE . 22K
Xof 4 T €074 7 Bk T A K g A B 0 A K 2 B A
I, L% 4 €08 287 BR 1A (1 30 1) /B F 5 T K AT 1
48 75 P P 0 1 205 SR T A W S 581 SR T K 4 %o
YR R ) R R AF B 2 A T R L 1 F e B
W B AEE Y. IR 3
(10 A o 3 S 7 H 1) R 7 e i P L6,

(2) AR ZEWF AR, LI R T
XF 2,4- ISR TR K BRUR LR A BRI
BRIRAER, 75 2 hiE AR IRk iR
BRI R i 25 A S0 5 AT A 14 9 1 4% 9 TR 1 A
KoM, B FH 5 s s 1B =] DT AR,
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2.1.3 HEASILE. HEEME. s GRS
o) IV T B AREAE L)
B 58 R B8 75 A5 7K S0 R 58 5 - 34 T 3 448 o 2
Ji Y- UL 2% VAL 4 41 s R T UL A 4 R, T e e
W Ca* ¥R EE, ML miiizsh, R BRI
(AT B Mg sh JITh AL KA AN 5
My A R T S K B35 R B S AR 3 1E /N B /)N
Wizal, FEReFEPURRERBTHE S T EUN RN B 22
PEF, HEM A3 B g2 shiE AT RE S M IHAR
ZARA K.

1 2 S5 SR F K BRI i B R HE a3k S 36 IE 52 4
T (A e B S ISR E) A ek K U B AL
MSCFIAE FH « Koezuka Z5[001%% B 48 i H- R B4 48 75
i B R AT 2t/ RN N S E R, 1X
FRE 1 B VH A HEMELE P AT F DR L R B iX —
Wik,

214 Zh WAEMARFERRW) (KEEZ)
Hidgk, LI TR, REHR R A ST
BRI Bk PR SR . IR AETIR A
T R T IS 2 B 2 S VR R 8 A /N B T 5
JEERG S RN, &5 S R R T B 5 AR AR B )
EEYE, RO T B N IREE S G K, HAR
Tt 70 P 48 v 38

2.2 ETF BRI ZHEER

2.2.1 XL RGN

(1) HEAEH: &8 USRI TOKSE R
APRARIE S /AN R B &S, R E 2R it 3
YIREENRAT — 2 R R E AT, 0 DY 0 R A
BRI AR IR — 5 M IEKAE - Honda S5V I 5 Fh
AE R (PA. PK. EK. PP-m. PP-dm) [#)%
T F A U3 1K B O L B 2 i S/
BUEEIRAOVE R, Horh PP-dm BUEHI RN EZE. WH
R BRI KR E R TE R R EEK ip
CL L L Z2 /0N SR B AR AP 1), DB 00 i A 7 L e e
SN AL R T SRS A R M A 1 o A,
L5 KIRPIE nT ] K R iz sh0,

(2) BB PRIk & 12 K Rk
PAERL SR TR T ip AR BN B2 ST d 2 B
JIWIREIE . a5 SRR, ST mT /N BRIk 5
WU, B N RUKR B IG  IE AR, 4R
FIR L gUFa],  FERR AR/ BRI A RX IR B B
AR, PR /N BRI N S A 2R KT . B
SR H] D-2 FUPEE LY Ak R A, B AR O

Tt /ANRAd iz yfsgne, g5 BRI E TR Re
R/ NERUKIRE S SRR, FERE FH 25 (8] ) e
KA 28 1 o

(3) PEMIER: Kb EAFEEMZmAEL
GV, BRBEEMPUEAEYE, A8 5 s A
B i B T E Rl A T B R AR
(LDL) %Ak, H9h0 A B 4t i s 5148 A0 B mRNA Al
T ERLKFDBL, KI5 B HI% OH*#! DPPH<3)
AR B RRURTY, G R B S et R
A LAl R TR S TE S P E AR T, X
DPPH*#! ABTS" H H &34 R UFiERR1E A it
bh, EETRHIREY) (PLE) BEMS 53540 L R AT
b (UV) HSREREEEAMR-1 (MMP-1).
MMP-3 [RIE I R EREME, B> UV 54
IAME ST B A c-Jun SRS A B I R AL, o
F W PLE HA XU IME T B R I I E TS

(4) PUIIARIER : /N RBEIE K SLIRIE I, £
TR KSR RE % 52 G L, AR B R
PUMABTE R, 3t — 5256 SR H R FEHUAE F (1)
A AL FRT, AR, B ERR AT L
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Table 11 Substance basis of efficacy of P. frutescens
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