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Research Progress on the Chemical Constituents, Pharmacological Activity and
Quality Control of Perillae Folium

Wang Xinping'®, Nie Lixing”’, Kang Shuai’’, Ma Shuangcheng'” (1. Traditional Chinese Medicine Processing
Technology Innovation Center of Hebei Province, Hebei University of Chinese Medicine, Shijiazhuang 050200,
China; 2. National Institutes for Food and Drug Control, Beijing 100050)

Abstract Objective: With the prospect to provide reference for further research, development of Perillae
Folium, this article comprehensively reviewed the research progress of Perillae Folium. Methods: The research
on chemical composition, pharmacological activity and quality control of Perilla frutescens leaves in recent years
was reviewed by literature study, and put forward relevant suggestions. Results and Conclusion: Seven kinds
of more than 200 components were isolated or identified from the leaves of Perilla frutescens, including volatile
oil, flavonoids, anthocyanins, phenolic acids, triterpenes, amino acids and saccharides, among which the volatile
oil is the most abundant component. Modern research shows that Perillae Folium also has rich pharmacological
effects such as anti-oxidation, anti-inflammatory, antibacterial, anti-allergic, anti-tumor, anti-thrombotic, and anti-
depressant. The volatile components in Perillae Folium are mainly determined by HSGC/MS, GC-MS and other

methods, while the non-volatile components such as rosmarinic acid and polyphenols are mainly determined by
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HPLC-PDA, UFLC-Q-TOF-MS and other methods.The quality control items of Perillae Folium in the Chinese
Pharmacopoeia (2020 edition, Part 1) are expected to be further improved. It is suggested to carry out a systematic
study on the correlation between the color of Perillae Folium and their chemical composition and quality.

Keywords: Perillae Folium; chemical constituents; pharmacological activities; quality control
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G’ (e E20N = Ui F s 27 30k
AAAL R ( Linalool ) CoH0 154.1358 5
AAA2 FHZEW ( Elsholtziaketone ) C,oH,,0, 166.0994 6
AAA3 (E) -3,7- —H ¥ -2,6- 3 "I ( «—Citral ) CyoH 0 152.1201 7
AAA4 FMEE ( Geraniol ) C,oH,50 154.1358 8
AAAS AHEH (Myrcene ) CioH g 136.1252 8
AAA6 cis—Ocimene CioHyg 136.1252 8
AAA7 B —Citronellene CioHog 138.1409 8
AAAS B —Linalool CoH 50 154.1358 8
AAA9 9505 ( Perillaldehyde ) CyoH .0 150.1045 8
AABI v — ¥AHIR ( y —Terpinene ) CioH,e 136.1252 5
AAB2 SEFA I (Terpinolene ) CioH 152.1201 7
AAB3 B — FAMHME (B —Terpinene ) CoHg 136.1252 8
AAB4 o — FATHEE (@ =Terpineol ) C,oH, 0 154.1358 8
AABS5 4- 4 EE ( Terpinen—4—ol ) CoH 0 154.1358 8
AAB6 LI (Perillaldehyde ) CiH,,0 150.1045 5
AAB7 LTI ( Perilla alcohol ) C1oH 0 152.1201 7
AABS EHMR (Perillic acid ) CoH,0, 166.0994 9
AAB9 AL (Menthol ) C1oH,0 156.1514 8
AAB10 18- #ht3E (1.8-Cineole ) CoH 0 154.1358 10
AABIl A (Carvone ) CyoH,,0 150.1045 11
AABI2  4- HRESRHEE (Cuminaldehyde ) C,oH,0 148.0888 12
AAB13 A AEE (Dihydrocarveol ) CioH 50 154.1358 8
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Yt (e E2 73 ¥l K ot E= PO
AAB14 it —5— HEE 2~ (1- 323 ) IR (Isomenthone ) C,oH,0 154.1358 8
AABI5 AT ( Menthone ) C,oH,s0 154.1358 8
AAB16 33— HIZE —6- (MG —2— W SE ) AT -2 Jilld ( Piperitenone ) C,H,,0 150.1045 8
AAB17 (-) —4- 1 54 BE ( p-Menth—1-en—4-ol ) C,oH,40 154.1358 7
AABI8  p-Mentha-3,8—diene CioHyg 136.1252 8
AAB19 1= HSE —4- (1- FEE 5L ) SR04 (Pseudolimonenev ) CoHyg 136.1252 8
AAB20 K ( Pulegone ) C,oH,s0 152.1201 8
AAB21 a - IR ( a—Pinene) CioH,g 136.1252 7
AAB22 B - JEM ( B —Pinene) CioH g 136.1252 7
AAB23 B - GRS (B -Cyclocitral ) CyoH,e0 152.1201 11
AAB24  3— FINHE —6- WHIFE —1- R4 ( B —Phellandrene ) CioH,g 136.1252 7
AAB25 ~v =Pyronene ( 1,5,5-Trimethyl-6-methylenecyclohexene ) CioH g 136.1252 8
AAB26 Isolimonene CioHye 136.1252 8
AAB27  Isopulegone CioH,0 152.1201 8
AAB28  Limonene CioHg 136.1252 8
AAB29  Limonene oxide CioH,0 152.1201 11
AAB30  m-Mentha—6,8—diene CioH,g 136.1252 7
AAB31  trans-Shisool CioH,50 154.1358 7
ABAI 1B ( Farnesol ) C1sH,40 222.1984 8
ABA2 o - EJedi (o —Farnesene ) CysHy, 204.1878 8
ABA3 B - ¥ JBHi ( B —Farnesene ) CysH,, 204.1878 8
ABA4 FEAERLEE ( Nerolidol ) C,5H,0 222.1984 13
ABA35 2 - AL (trans—Nerolidol ) CsHas0 222.1984 14
ABA6 M, — FEAE AU ( cis—Nerolidol ) C,5H,0 222.1984 8
ABA7 WEHREWE (tau-Muurolol ) CysH,0 222.1984 5
ABBI W7 (Elemene ) CysHa, 204.1878 5
ABB2 B - Hi&E M ( B -Elemene ) C,sH,, 204.1878 15
ABB3 2.,4,6—Triisopropylphenol CysH,,0 220.1827 7
ABB4 KUK D ( Germacrene D) CysH,, 204.1878 7
ABB5 o — FEE (o —Caryophyllene ) CysH,, 204.1878 7
zhgysh
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1
P (e E2 o3 F= K ot E= PO
ABB6 Elixene CysHyy 204.1878 15
ABB7 8 —Elemene CysH,y 204.1878 8
ABBS Humulene epoxide 11 C,sH,,0 220.1827 8
ABB9 cis—Lanceol C,sH,,0 220.1827 7
ABC1 - MM (B -Selinene ) CsH,, 204.1878 8
ABC2 2 - 4774 (trans—Caryophyllene ) CysH,, 204.1878 5
ABC3 A7 ( Caryophyllene oxide ) C,sH,,0 220.1827 8
ABC4 8 —Cadinene CysH,y 204.1878 8
ABC5 M &% (Calarene ) CysHa, 204.1878 8
ABC6 AR ( Eremophilene ) CysHa, 204.1878 8
ABC7 K47 ( Longifolene ) CysHa, 204.1878 8
ABC8 Feih s ( Spathulenol ) C,sH,,0 220.1827 15
ABC9 AR TG AR ( Valencene ) CysHa, 204.1878 8
ABC10  ZAEA T2/ (Viridiflorol ) C1,H,,0 222.1984 8
ABC11 o - fi%EH (o -Bulnesene ) CysHy, 204.1878 8
ABCI2 o — HERE N (o —Cadinol ) CysHos0 222.1984 7
ABCI13 o —Patchoulene CysHyy 204.1878 8
ABC14  7@BIAM ( B -Guaiene ) CysHa, 204.1878 7
ABCI15 B —Gurjunene CysH,, 204.1878 8
ABC16 Patchoulane C,sHy 206.2035 8
ABC17  Cadina-3.9-diene CysH,, 204.1878 7
ABC18 o —Cubebene C,5H,, 204.1878 16
ABC19 Alloaromadendrene CsHo 204.1878 8
ABC20 & ~Muurolene CysH,y 204.1878 8
ABC21 Viridiflorene C,sH,, 204.1878 8
ABC22 B —Cadinene CysH,y 204.1878 8
ABDI1 o —Copaene CysHyy 204.1878 8
ACA1 M2 ( Phytol ) CyoH,400 296.3079 15
ACA2 HIHL 4% (Neophytadiene ) CooHig 278.2974 17
ACBI ZFDYENTE ( Andrographolide ) CaoHa0s 350.2093 17
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ARG TR LM (Aromatic

2
i (L aer/EA 73 ¥l (LS 22 30k
AD1 FrRMm ( Apiol ) C,,H,,0, 222.0892 10
AD2 R 5 ( Myristicin ) C,,H,,0, 192.0786 8
AD3 HK W (Styrene ) CgHj 104.0626 8
AD4 35— ZZHEHIZE (3,5-Diethyl-toluene ) CyHyg 148.1252 7
ADS KL FETEE (4-Tert—pentylphenol ) C,H,0 164.1201 7
AD6 KM ( Acetophenone ) C4H O 120.0575 7
AD7 R T AR ( Acetyl Eugenol ) C,H,,0, 206.0943 7
AD8 a - 4K ( Asarone ) C,H 405 208.1099 8
AD9 B - YNk ( cis—Asarone ) C,H,40; 208.1099 8
ADI0 M7 % (Elemicin) C,H,(0; 208.1099 8
AD1l  H#iFFREER (Isoelemicin ) CoH 04 208.1099 8
AD12 ST (Isoeugenol ) C1oH,0, 164.0837 8
AD13  WIETZFM) ( Methyl Eugenol ) C,H,,0, 178.0994 8
AD14  4-JENFIEHEE (5-Methyl Chavicol ) C,oH,,0 148.0888 12
AD15 AR T HIEZ ( 1,2-Benzenedicarboxylic Acid ) CsH0, 166.0266 15
AD16 I (Benzaldehyde ) C,HO 106.0419 8
AD17  2-Methoxy-3—propenyl-phenol ) CioH 1,0, 164.0837 15
AD18  ZRZE ( Benzene Acetaldehyde ) C¢HO 120.0575 7
AD19 %75 ( Sageone ) CoH,,0; 300.1725 18
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Acetate ) . BALTFRERE ( Linalool Oxide ) &, %5#4
5 BT W3 FIES,

3
i (LaEr BN s WETR SEORk
AE1 1,10- 2% "% ( 1,10-Decanediol ) CioH,0,  174.1620 8
AE2 10— +—%fE (10-Undecyn—1-ol ) C,H,0 168.1514 8
AE3 1-Cyclohexane—1-carboxaldehyde C,H,,0 110.0732 15
AE4 1- 34 =3— B (1-Octen—3—ol ) CgH, 0 128.1201 7
AES 2,2— “HIFEE (2,2-Dimethylpentane ) CHq 132.1150 8
AE6 (EE) 24— O )% (2,4-Hexadienal ) CHO  96.0575 7
AE7 5— 5L —2— ZMWEREKIR ( 2-Acetyl-5—methyl Furan ) C,H0,  124.0524 12
AES 2— LFRFEEKI (2-Acetylfuran ) CH0,  110.0368 8
AE9 T H (2-Butylamine ) CH,N  73.0891 8
AE10 2— PR ( 2-Cyclopentenone ) CHO  66.0470 8
AE11 2- ZIE4NIkE (2-FEthyladamantane ) CL,H,0  164.1565 7
AE12 I3 2 WKIA ( 2-Hexanoylfuran ) C,H,0, 166.0993 8
AE13 2- i (2—Hexenal ) CH, 0 98.0732 7
AE14 2— FHEEMIE (2-Hydroxypyridine ) CHNO 950371 8
AEIS LRI BERR ( 2—Methyl-2—cyclopentenone ) CHsO  96.0575 8
AE16 2— HIEIAIER ( 2—Methyleyclopentanone ) CH,0  98.0732 8
AE17 2- T4 (2-Nonyne ) CoH g 124.1252 8
AE18 3— % (3=Octanol ) CeH O 114.1409 11

zhgysh
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S &2 FRX WESTR S ZE
AE19 44— PR 2 BRRIE —1- Bl (4,4-Dimethyl-2-cyclopenten—1-one ) C,H,,0 110.0732 8
AE20 R JeiimE ( Bornyl Acetate ) C1,H,00, 196.1463 7
AE21 Bk ( Cycloheptane ) CH, 98.1096 8
AE22 IR ( Cyclohexanone ) C¢H,,0 98.0732 8
AE23 2kt ( Decane ) CoH,, 142.1722 8
AE24 LR A BZEE (Dihydrocarveol Acetate ) C,H,0,  196.1463 8
AE25 =%t (Dodecane ) C,Hyg 170.2035 8
AE26 Furfuryl Alcohol CsH,0, 98.0368 8
AE27 1E—+—%E (Heneicosane ) C,H,, 296.3443 8
AE28 1- +7# (Hexadecane ) C6Hs 224.2504 8
AE29 LIRS IEiME (1sobornyl Acetate ) CHy0,  196.1463 7
AE30 SEEFMEET (Isoegomaketone ) C,oH,,0, 164.0837 6
AE31 Laurolene CeH,, 110.1096 8
AE32 AT RERE (Linalool Oxide ) CH0,  170.1307 11
AE33 56— — /A —6- [ I —2H— ML —2— i ( Massoia Lactone ) CpHy0,  196.1463 8
AE34 (E) -3,7- —H 3 -2,6- = JHETRHEE ( Methyl Geranate ) G, H,40, 182.1307 7
AE35 6— H 3L —5- Pl —2— Il ( Methyl Heptenone ) CgH,,0 126.1045 8
AE36 ST EHHEE ( Methyl Isoeugenol ) C,H,,0, 178.0994 8
AE37 B - EEFHM (Naginata Ketone ) CoHpO,  164.0837 8
AE38 (Z) -3,7- W3 -2.6- "W —-1- BELERNE ( Nerol Acetate ) C,,Hy0, 196.1463 8
AE39 1E+-EkE (n-Heptadecane ) C,H3, 240.2817 8
AE40 1IE =+ JubE (Nonacosane ) CaoHgo 408.4695 7
AE41 Nonane CoHy, 128.1565 8
AE42 IEZ+ =%t (n-Tricosane ) CpsHyg 324.3756 8
AE43 A /\E (Octacosane ) CysHsg 394.4539 7
AE44 %% (Pentacosane ) C,sH5, 352.4069 8
AEA45 Perilla ketone C,oH,40, 166.0994 7
AE46 FEHER ( Phytone ) C,sH;0 268.2766 8
AE47 1E=%¢ ( Triacontane ) CsoHe, 422.4852 7
AE48 +=%¢ (Tridecane ) CsHog 184.2191 8
zhgysh
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3
S &2 FRX WESTR S ZE
AE49 B - 222 ( B -lonone ) C5H,00 192.1514 8
AE50 B (All-trans—squalene ) CaoHso 410.3913 7
AE51 Wi 212 —3—- 4T ( (Z) —3-Hexenyl Acetate ) CeH,,0, 178.0994 7
AES52 10— +—4EE (10-Undecyn—1-ol ) C,H,0 168.1514 8
AE53 1-Cyclohexene—1-methanol C,H,,0 112.0888 8
AE54 ZIRFANEE ( o —Terpinyl Acetate ) C,,Hy0, 196.1463 12
AE55 #JsE ( Camphane ) CoHg 138.1409 8
AE56 cis—Verbenol CioH, 0 152.1201 8
AE57 Cosmene CioH, 134.1096 8
AE58 F1 73] ( Egomaketone ) C,oH,,0, 164.0837 11
AES9 FeHMEE (Eucalyptol ) C,oH,0 154.1358 8
AE60 PR e b (Limonene Oxide, trans ) C,oH,0 152.1201 11
AE61 6 W% -5— P4 —2— Bl ( Methyl Heptenone ) CH,,0 126.1045 8
AE62 Santolina Triene CioHg 136.1252 8
AE63 B41 % (Thujyl Aleohol ) CoH,;50 154.1358 8
AE64 B — A4 ( B —Caryophyllene ) CsH,, 204.1878 8
AE65 o — HEEE (Caryophyllene ) CsH,, 204.1878 8
AE66 (+) —A- &R ( «-Santalol ) C,5H,,0 220.1827 8
AE67 B - J&554% (B —Bourbonene ) CysHa, 204.1878 8
AE68 1- (3=Cyclohexen—1-yl ) —2,2—dimethyl—1-propanone C;H;50 166.1358 7
AE69 2-Isopropylidene—3—methyl-hexa—3,5—dienal CiH,0 150.1045 7
AE70 Germacrene D—4—ol C1sHy0 222.1984 7
AET71 Isocaryophyllene CysHoy 204.1878 8
AET2 Linalool oxide, trans CoH0,  170.1307 11
AE73 Longipinocarvone C5sH,,0 203.1722 7
AE74 o —Fenchene CioH g 136.1252 8
AET75 B —Cubebene CysH,y 204.1878 12
AE76 Caryophyllene oxide C1sH,,0 220.1827 8

zhgysh SE PHARMACEUTICAL AFFAIRS ’?7 AR 2
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1.2 2% (Flavonols ) . B%EMEZE ( Flavonols ) 3/NF

B2 (Flavonoid ) UMb & &S XK, HFEEUEMENE (WK6) , W
“FENEY . WY =maE AR E, £ K (Apigenin) . HEEH (Scutellarein-7-0-
Al A4 M ERZS ( Flavonoids ) | 5 i fis glucuronide ) 4. Z5H(F B TEWF4FET,

BheEE,2
HEAEE,1

6
4
P At/ E2 g3 KT SER
BAIL FE3E%E ( Apigenin ) CsH 04 270.0528 19
BA3 ARFEEFZ (Luteolin) C,5H,006 286.0477 19
BA4  Apigenin—7-O—caffeogylglucoside Cy1sH,005 270.0528 20
BAS FPRE -7-0- MR ( Apigenin—7-O-diglucuronide ) CyyHos0 622.1170 20
BA6 KRB ZE ~7-0- HEFHERT (Luteolin—7-O-glucuronide ) G, H,40,, 462.0798 20
BA7 RIBFZ -7-0- A4 F§ R ( Luteolin—7-O-diglucuronide ) CyrHys0 638.1119 20
BA8 FFHA % (Scutellarein ) CsH,004 286.0477 20
BA9 PR —7-0- " HEIFEFIR (Scutellarein—7-O—-diglucuronide ) CyrHyeO 5 638.1119 20
BAIO  JF3EE -7-0O- HiEHER ( Apigenin—7-O-glucuronide ) CyH, 0, 462.0798 21
BAIl  AJREFH (Luteolin-7-O-glucoside ) CyHy00,, 448.1006 21
BA12  HFEEAATF (Scutellarein —7-O-glucuronide ) C,H,50,, 462.0798 21
BBI it % (Quercetin ) CysH,40, 302.0427 22
BC1 (+) = JLEZE ( (+) —Catechin) C5H,,04 290.0790 23
BC2 JLZEZ ( Catechin ) CsH,,04 290.0790 23

‘?7 AR }} CHINESE PHARMACEUTICAL AFFAIRS zhgysh
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7
1.3 (Shisonin ) \ fEFH (Cyanin) %, Z5H(F BIE

WHEZRXULEY (Anthocyanins ) J& 5870 TLZR5FNELS
hERIFAE ZEE AR, AREERT

5
P a2 53 FX K o ¥t E= PG
Cl %557 (Shisonin) CyeHy, GO 792.1668 24
c2 RAFEF (Pelargonidin ) CysH,,Cl04 306.0295 24
C3 KB —3— PIRAMETT ( Delphinidin-3-arabinoside ) CaoHy0), 435.0927 24
C4  cis=Shisonin C16H 605 288.0998 20
C5  Cyanidin-3-O-caffeoylglucoside—5-O—glucoside CysH,,0, 287.0556 21
c6 #H1 ( Cyanin) CaoHysN, 411.2800 21

OH
HO. o ‘
O S
= oH
OH

PNAE S,

1.4 fh2s, fHERIEFER (Rosmarinic Acid ) . MIMERAR
LI R APLERZE (Organic Acid) fLAHIAT ( Caffeic Acid ) 5, Z5H(E B ILFE6ME9,
VI R s A R A 02 . IR AT A= 2 L

zhgysh INESE PHARMACEUTICAL AFFAIRS ’?7 AR 2
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G G4 73 K 01 275 3R
DAl 7R ( Rosmarinic Acid ) CH,60g 360.0845 19
DA2 HEFBHEE ( Methyl Rosmarinate ) CoH,504 374.1002 19
DA3 Coumaroyl Tartaric Acid C5H,,04 296.0532 20
DBI MIMERR ( Caffeic Acid ) CoH;0, 180.0423 19
DB2 FZRER ( Ferulic Acid) CoH,00, 258.0376 23
DCI R IEFEHEE ( p-Hydroxybenzaldehyde ) C,He0, 122.0368 19
DC2 FHEFI TR (4'-Hydroxyacetophenone ) CH;0, 136.0524 19
DC3 HR (Oxalic Acid ) C,H,0, 89.9953 25
on
Ho on
o J— HO.
a (o]
o ’ c|> Z ° \\—< :}—ou
o oH
PRILTFIR g Xof 2 R
9
1.5 Acid ) . BERMR ( Ursolic Acid ) 28, Z5M{EE3EN
ST S A SRR e R RE R e A s RTAEIL0,

( Triterpenes ) tL&Y), AIEFFEERER (Oleanolic

7
G (s BN g3 P E= BTN
EA1  FFECRIR (Oleanolic Acid ) CyoH g0, 456.3603 26
EA2 3— FIERR ( 3-Epimaslinic Acid ) CsoH,50, 472.3553 26
EA3  EIHER (Maslinic Acid) CyoHy50, 472.3553 27
EA4  FHRIFEEE ( Amyrin) CioHs0 426.3862 27
EAS Augustic Acid C50H,50, 472.3553 26
EBI1 BESRR (Ursolic Acid ) CoH,505 456.3603 26
EB2  BIFEM (Corosolic Acid ) CyoHy0, 472.3553 26
EB3  2A19A- ZHRHEFENRM (Tormentic Acid ) CoH 505 488.3502 26
EB4 (230 ) -2,3- R H 595 -12- M -28- R (3-Epicorosolic  CyHyg0, 472.3553 26
Acid)
EB5 B2 (Pomolic Acid) CyH0, 472.3553 26
zhgysh
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1.6
ST E AR EFERR (Amino Acids)

FHECRIR

1.7

SOy E A BIAUMESE (Saccharides ) 165

KBV EIE RN (Asparagine ) . WA YD, HEMEEIEILRO.

(Alanine ) %5, Z5F(5 BIEILESAIAI11,

8
i R S 3 Ko 1 S5 R
K1 v- 2T ( y-Amino Butyric acid ) C,HyNO, 103.0633 28
F2 KAWL ( Asparagine ) C,HgN,04 132.0535 28
F3 FrEIRER ( Citrate ) CH,0, 189.0035 28
F4 SEARERER (Malate ) C,H,05 132.0059 28
F5 BEFAMRAR ( Succinate ) C,H,0, 116.0110 28
F6 WZRZ (Alanine ) C;H,NO, 89.0477 28
F7 IR ( Threonine ) C,HNO, 119.0582 28
F8 2% m2 (Valine ) CsH,,NO, 117.0790 28
o]
NHp o
HO
NH,
0 NH;  HO
HO
NH,
KAk 1z iR
11
9
G L aen A Y Kt i E 2PN
Gl HERE (Sucrose ) C,H,,0,, 342.1162 28
G2 %% (Glucose ) CoH 1,04 180.0634 28
G3 SbE (Fructose ) CeH 504 180.0634 28

2
SORH R R, A, g, B
JE, ATRMBE B, AT RIERRE , %

zhgysh
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2.1

SRR I B R BT AABE T . BF
FERW], BTN EEER Y R SR A
FRAEFH R I R RO,
O,. DPPHAAML A &L, Wi & # Pt A4 E T .
Yang®5E UL SIS IR K SEYI REAE AR AT I H KA DY
= =R AR €T AN TIPS NV B =R A i v
AR ER . IR R B IR N B
RE P 4y HK 240 g N i e A Ul . T A SR
o R S A Y B S P A AR B T 1, AT A T E
AR T IR PR E R A RE ) o
2.2

WFoEaRM], EIRnx e BIERAE, R
LMET RAEA —EBRIAAEN, HPUR AT
IDVSE LY ol I Tl I PN €7/ 0]
Bl ( Dermatophagoides Farinae Extract, DFE )
TR/ N S BAT BRI, e 3 B ML
J2 (R 3G A R0 9 200 B IR, REEARR IV 1 R R A
i B P e AR 1% AR a6 L F- ( Thymus Activation
Regulates Chemokines, TARC ) 7K~F, #4|% T
AL CDAT/CDS LR, S rh 5 2 2R i g
MR S Z 4 ( Lipopolysaccharide, LPS ) Hilli#
RAW264. 740174 NO, MCP-1., IL-6, F£HI5F4
ZEE AT RN R T, HORIG A R AR AR U
S22 2R S BRI SRR K R R A
I S e 4 P 0 95375 S ) AR R B /)
BRA AN R HEFE , AL Ay A 20 A P 1
A EL R AR T SR A B B ek, O
TG 200 A PR s DR 1y £
2.3

T X o2 PR RO BT R B BT R
M, HPUBE AT VER S PR B, BT
WAL G . BE TR K SN 4 B €0 78 4 BR A
HA RAFHIMHAER, SR E®KE (Minimal
Inhibitory Concentration, MIC) “50.3125 g - L™,
ST KRR . KA . BRI R R A TR
R P AURT IR . \BERTE | B o (U A BRI XA
HPEHT, AR BCECR BT, KAl AT R A
TEIR 3%, MICH62.5 ¢ « L™ BLEEAF IS
IR IR B =i A S5, I RIS K
AT 4 B 000 7 28 R A B 5 A B BT MG 31
048, 097, 0.97g- L,

V@ORTR Y i iARVACEUTICAL A

2.4

SR B AT RS BE (1 E H (Ovalbumin,
OVA ) BHUNRINTE . RS RERE I L) K 2 K
S, MHIIL-1B . IL-6. NF—« B, Caspase—1%5[()3%
K, (IR A RN R A 20 AR G, DT A
I B R A O B SRR, REIR AR 6 B
B /N BRI P IL—4FTL—5 LA K W % 200 B3 A i 1k A
TR AFRE, PN BUSCE S Y g Rtk 4
Hoe, TGS e
2.5

SRR Y T B IR R R
Rl RSSO AR S R A A — s A
HIFER o 5805 4 % i A s LTEP - o — 2241 ifd
BH—E B IHIER, FLAE R Mt RO, 7
20~30 g « LBl R ™, SR R EGE T
T AT AR S5 PSS T3 AR 8 T AR R P 4y B R 7 R
e, T A SRS T X A SR i He La
IR T sE ), S5 R A O IR RE IS S
HeLa4 i1, Eﬁﬁﬁﬂﬁﬁiiﬁﬁﬁwo
2.6

ST S, EEOR TR AL S YT R
FEEEFIETE PR A RS ANE  EU FE2 R
WL RS EE AL —, A
WA MR PR A . B . B gE A
Pt i AR BEESE SR FERY R TR RT LAGE i 2 R
FAPLHIRB 6 skl R R AL, iR IR i
0 . e L Ak i £ A 5T AR S sl ks A Ak Bl
R, WAL TR R B X 5 S s ko RERE AL 1) 5
M, FEXSHAE ML TR DR S s SCER, 58
PR B R sh Ik e AL S E e e
IR, VB FIBLAR T B AR A R 8 5 AR
Yol S FAME A 6. TRTEMEIIE T 49500
PRI MR AR 2SR e s B Bos, 50
SR A R 0 AR A M A B . A Il R
M AT A MR A
2.7

WG, Kot R Rk R IR . SRR
Y A BIABYE A o /INERBRAA VAU SRR, 4
I AP i 2 DR D S e N B LR TR]
FEAEBUABYERT, b BTG M o) R ok 1 A R S
FR=HERR , TakedaZ5 ik — 5 B0 TF 2R 1L 7
iR HLA BUIARTE M, w] LU R /N B AR 3l
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P TSR, FERAEDHIARE RS, 2Kk
IR A 0 S A R /) BS54 R [ A 44t
YBETE, R AT R 2 A TR BT AR FH AT e S5 4
PR S bR ] 240 e ) MG B A G
3
3.1

L9 (Perilla frutescens (L.)Britt. ) NIEIEF}
B0 R —AEA . HVEAMY) . SO T R4
AT, AT (JRASFRR ) P. frutescens var.
frutescens (L.) Britt. . 4485 P. frutescens var. acuta
(Thunb.) Kudo, H-U4575P. frutescens var. auriculato-
dentata C.Y.Wu et Hsuan ex H.W.Li. [\l [ 55P
frutescens var. crispa (Thunb.) Hand.-Mazz.”', HH,
SO (JRARRR ) SCALHG W 1T 45 (Al — 11 55 0 — [ 4%
(SN PiNY ST SN SIS BN« -alii i PN i
1 FE LSy, SRR R 58 TR R AR B8 T
AR 3 AR A2 B, anPARY DS U5 |
R T, A I A R SRR, PRI LS
IR 3, [R5 A R SR s PAPKAIRE
THE AT, WA A I ; PLAYLLEE
IR PPRILIDF ARG A E, 73 hPP-atil

( FER N )« PP-mA ( EEN A

ok ) . PP ( EE NHEEM ) . PP-as
W FBERLST A ANENN ) 5 PTHRY 32 B A 43 Ay i far
Wi S iselds s EKR R &SI PR 2
RS A2 IR
3.2

(e NRIEFEZ ) (LR REFR (hE
Zyil) ) 20204 AN ( HARZY SR ) 16z %
JRnbRE, (ARSI HNEA PR (hEZ)
BRI R BIE R 98, (HAZ
Jaidr ) W mIgR s (2 ) e 0925 R
PR (Bl ) , CHARZIRT ) MER
RO RS s S5, C HARZ 5 )
IUHLE T B2 5 5], (P EZh) Yk T
B A AR S L B AR S R A3 ) L 5 T T TR
FIEE TR X B 2464 S ) W g 2 ol J 2 S ) 05 G
Jr i, BREWEE B9 H AN, (R 2y )
Mgk Tk AT, (HARZY R ) e
T ARER . KAy RR ST FIR ANV YE K 43K
A FaE T, ChEZ) E Bk
Wi, CHAZ T ) WA LA & o4
TR 45 2 M B 43 o 35 A R A A B R A T
o FEILEI0,

10
FrifEs H FEHA S LSl Ty B2l el
(rhEZj ) BIEREY (1) R BHEN; (2) (1) KG< 120% / A =
2020 4R 205 Perilla ALY mhREH . £ 0.40% (mlL -
Srutescens(L.)  FZ AHMLINER BRI W, SLED g')
Britt. (T4 2060, SRS LBIEI
n(E il B EESR A | JR AR N AR
k) (3) RN WA 5%
JREERT IR AHR B ERT; (4)
HEZ B N A 5 2R TR
X R R A N YR A
CHAZ R BERMEY (1) @255 NalS% (1) REAREEEREST / %5 00 =
77 ) 16 [ P. frutescers  JRIEERT I AR L R A RT3 mm B2E; FREEDRE 0.08%
Britton var. DIANE i< 1.0%; (2)
crispa i AR BRI < 0.2 mg - kg,
GIGEN ANAN<02mg kg (3)
Koy < 13.0%; (4) BIR 45>
< 160%; (5) BRA MK
< 2.5%.
zhgysh
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33

B F SO NE [ PSR I T2 7 XA B R AR T O
A, X HAR2E T T s e I T S gy
P GRS BEIR RS, ARG R M 3
FHIR S PR 25 FEUR . ARBFP I GER . AR5 0
YRR, KA KR AE M A3HE L TR SR T & 45 K
MW T2, A4 APK. PA. PP, EKFIPL 54k
SR o, WA R IR AL SRR PKASRIPARL, LU
PKAEUJEZ 5 &35 24 FH O IR 0 fb 2 B AR IS AL 15 4305
A, DIPARIGEZ ; FRIETTIR WPKAL s G4
IR PARY, SRI53AN AT, 585548 Perilla
frutescens var. frutescenstlfE5 bR, LIPKA R
Z, FEESEAN, PARDYE @@t B
He IR FIP. frutescens var. acuta RAGPK, PATI,
DIPKAIE Z, Y hakant, PARY S AN K
I, oA ARG 2T, LI PKAYFIPAAY
A, PKAEH £, H 50 2B A e

BEAh, AN E A B 2 AR R KB 57
W > P > Y50, SR R AR R g PATY
>PKAI>PLAL, PRE S E V1A ) Fi ot 42 05 0t
FERMERU A 22, RGP . ik R i
BEmI R, 45K, 30HEA R Fh BT 550t
FER AT LA MAMEER, 43 5 PP—e R | PRI
PP-aRl FIPARY; AS[a]Ff 5T 25 75 it B0 €5 R 25
BRI B T TSR R PRAL, TR A
ENTE TP W NE ) . ER 55/ A5
PP—eil

SRR A RIS AS [ T 25 5 v ST 1 AR
TERREE, 255K, PRS2 R 0 & i 2
2, SRESFAFRAE B R 2, 1 RINEIAER
I EPL AT R NN

EVEE A TR AR . B SRR L [ [E] 55
TR ZA AR AR, SRR, KRR, LA
Pl . OONERR | P REASAY . DRIEERTERE A S AT
16, H A Rk R > TP > 00 > &5
P SMMERR , AN ) 5 JE (R RE 5 SAS B4 1) 7% H TG
2E5, PRI AT BT ARHE T KAy . R
S EAFE A 0K, nT4kEan i JF
BT A RE S AT & RIS O, LR KA
B ANVENE K53 3 I AT T 16% 7%, KIEVER
B (BRI NMHETF13%.

W B AP SR TS G C/MSTE ST AN [l e e st ]

V@ORTR Y i iARVACEUTICAL A

LI TP R Ry, & B0 B T R4 Y
MRS AR, HEMMA T Bl KiE S
15 RN EA —F, 8. 9 6y Ky LT M (13E B
SR

THO 5 VHE 5 AN TR I 58 2% A2 B O 3 st ) 25
VERIMAL 0 sem, S50 & i i 4l
SyREE T PR R AR, B R R TR, 50 C
TSI RSO AR BT R0 RSO 2
3.4

ORGSR S R R B AR R R
24 A6 TR A S o o AT ARG, AR
HIPA. PK. PP-m. PP-a [Al4% & ik A0 () Fh
o TE0) e T T LR B 22 S K, A
PEE TR > A PR B 27— O i A MR 1 > B7 8
KR T-O-H B TR > T3 R -7-0- %
BEFR T > BP0 5 2 -7-O- A B R 1 > AR B
- T-O-F AR TR > JE 3 R - O A S TR
>HERR ; 2B FR AR oy & i AR AT A S AR,
FETFAESE STHASETH R B2 AR, FESR A Rk T
Tl o PEAEHE AR AN [ SRS (14 LT S BT 45 £ 5%
TR IER S A T Rk A R S BT, SRR
B, BUEETRIE . SRR RN (I A RO 1
J8H .

TR FE AN [ 8 7 v 28 95 e (L B 43
R, KBRS0 CHET IR0 B G RUR R,
2SR TG R IR B TR . 2RIk R
e, BT AT IS S i & e o

S A e ST ELA R B T A R S
WARNER R FEE, DA SR AE AR bRt o ko
HERAESEME T, MR MR 2Rt
PHAES VR BIR AR S . UFLC-Q-TOF-MSSE
% 5 e HPLC Z 8 bk i o0 i 1 45 ST i) ik
X SR IR I B AE PR AL A3 01T 25 R T, AR R
HUFLC-Q-TOF-MSFRAE (192 1 FRAE I 43 1 R S
SYMTAT LB RORAT T R SR AT b e [ 34
IR ZG A TIX G o I AR e 5 TR £
TN A 13N [R] )™ Hh 58 7t 256 rh ik sk IR A %
i, R IR = M L IR R AR AT
TEWR 225, LA —7= M A S0 rp ok ik 5 R 1 2
WAFAE I 2500
35

TEIEUOR M 68 2 FR T i Cu. As. Cd. Hg.
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Phig sk i &, HrhCufysk B E ~0.00 ~ 6.99
mg * kg™, AsH0.00~3.85 mg - kg, CdN
0.00 ~0.474 mg * kg', HgH0.00 ~2.165 mg * kg™,
Ph50.00 ~ 7.06 mg - kg™'; 68t LE TR K IHT)
[T o IR I I - QN4 N 10 D IR 0 NI
. R =M L, H TR E
Cu. Cd. Hg. PbER A E AR, WIrg ™ 500 1Y
Cu. Hg. PbER B IR, S0 AYASTR B S R AR
Al = E BRI TR, D)1 ™= 58980 i Cd 5k B2
i, FEPTIRE S P R T, AsFIHgYFE
R EER (Hazard Quotient, HQ ) 435l°~2.647F1
1.02, SATCE A ESEEREE (Hazard Index, HI)
H4.02, FORNCEFEZAM P ESE LA FITR
(0% B XU o vl e A ARG ) 4 e e v ) el
JCEGHE, RER: As0262 wg-g'; Co 0433
pgeg's Cul6990 wg+g's Fe228.000 wg+g';
Hg 0.212 g+ g';s Mn 35.630 wg-g';s Mo 6.310
pgeg's Ni0403 wg-g'; Ph0.705 g+ g's Sn
0524 pg+g's Zn57.640 wg+ g ' FHLET R
AERAEFNHMREILE, Fe. Zn, Mn, CuzH5A
AR RS, I8 AR SeeThae, A H EEJEPh
TP E AR, (HHg & il S, N Yo ek 3
AU o
3.6

ISR S TR AR, | A TR i
FroeBRvEmtss, it IRXSZG M T2, W&k
W, BREIRERSN, TSR SRS IR L ik
B2 . WFECASTT . RIEA IR O i AR TN A
IFERD (P<0.05) , $&/RERMH PR EALE—E
FREE B RTRE S SO0 e . WMERR . BF RO . ik
TR AT G, IAh, MR SR S
PRHEATINGE , 1 SeR 20 RGBS AR HAT
WFSE, AT T AN RIS il 1) P~ S5 ARSI O e /)
TR, AR SR AR RIS AS R R AR A
—8, AR, IR ARG R SRR
[ DCHRANK, ASTR]BE S B it Z TR SOAAF S A ]
225, BFSE HL S T SR A B SR I
SCONME . MNMERR . WPRCAS . R IR iz ]
FYSCIE, 3 e/ N A iE I 43 HT (Partial Least
Squares Discrimination Analysis, PLS-DA ) %] 4575
5 A3 8 B R HL T S I 45 SR AT o0 Hr, 45
R REEAII A, & I E AR R SRS T R

zhgysh

ARANRER U IR A, SR L A S A R R
55 MRS EZ R SRR K, LR <R
FTHE" FITPMERTT S BRI TR A
GRS

4
AT SR IR P R B LT R W
MR = EGERR AT K226 MBS I LAY

R BIEAT TIRANA R, R0 e L, iR . 4t
B DL DU IR . BUARAE 25 B
IMVAABEIRS , - 5 J X A S AR e 4 | BUAR A T
TERR, (PEZHL) 20204 hit—&B 56 05 4R
AR BRI A B, IR SR
KRGS EIE . s, (PREZG) 20204F
FRORLAE 25 TSt L PR AT 58 0, ol 1T 55— [T 4
@, BB R B S A A S TR A G
PITIRARGNTTE, LI Ea PR MUE S bRl
FERMAE o
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