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Herbal Textual Research and Pharmacognostical Study of Yi Medicine Peperomia tetraphylla

WANG Xiaoyan', GUAN Shiyu®, YANG Changqin®, HUANG Yan', GAO Chi’, YIN Hongxiang’* (1. College of
Pharmacy, Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China;2. College of Ethnomedicine, Chengdu Uni-
versity of Traditional Chinese Medicine, Chengdu 611137, China; 3. Sichuan Provincial Institute for Drug Control, NMPA Key Laborato-
ry for Quality Evaluation of Traditional Chinese Patent Medicines, Chengdu 611731, China)

ABSTRACT : OBJECTIVE To provide the basis for the original source and quality control, and investigate herbal textual and phar-
macognosy of Yi medicine Peperomia tetraphylla( Guo Jiu Lu). METHODS By consulting ancient and modern herbal literature com-
bined with actual investigation and research, the research was carried out from four aspects: name, the origin, Yi medicinal use history
and folk proved prescription. The plant morphology and medicinal properties were observed and described, the paraffin sections of
stems and leaves and the whole grass powder were prepared to observe the microscopic characteristics. Physicochemical identification
was performed based on thin-layer chromatography. The content of a-asarone in P. Tetraphylla was determined by HPLC. The volatile oil
was extracted by steam distillation and the volatile components were analyzed by GC-MS. RESULTS In different herbal works, the
proper names recorded with Peperomia tetraphylla. as the original plant are not uniform, and there are many other names, including 5
proper names and 44 specific names. The phenomenon of the same substance with different names is very prominent. In addition, the
foreign substance of the same name also exists objectively: in addition to the Piperaceae plant Peperomia tetraphylla. , the drug recor-
ded with the name of " Yizhuxiang" also involved the Rubidiaceae plant Hedyotis capituligera Hance. The related plants of Peperomia
genus Peperomia blanda and Peperomia duclouxii were also known as Peperomia tetraphylla. , which was a foreign substance of the same
name. The medicinal use of Yi nationality could be traced back to the journal of{ Yunnan Sheng Zhi) , comprehensive research, the yi
language called: %y, transliteration name: Guo Jiu Lu. Ten folk empirical prescriptions were recorded in the literature. Systematic

pharmacognostic study was carried out on 10 lots of collected medicinal materials, and the morphological characteristics, tissue struc-

E SR - 19148250 B B R vh 2 (IR ZY) Bk $ 7100 H ¥ B (510201202102305 )

TEE RIS EDEME, 20, WL BFSET5 I 2 S RS B U B PR TEBWEE NS, T RIBER DRSS PR X
2 RO REZ R IR S T IFZE R Tel: (028)61801093

+ 589 -

FPIE 22 ek 2024 4F 4 HE 59 BEE T Chin Pharm J, 2024 April, Vol. 59 No.7



ture, powder characteristics, and physical and chemical identification characteristics of the medicinal materials were determined. The

content of o-asarone was determined by HPLC between 0. 0648% and 0.5916% , the volatile oil of 5 batches of medicinal materials

from Sichuan, Yunnan and Guizhou were analyzed by GC-MS, and 24 compounds were identified ,and 5 compounds with relative per-

centage content greater than 2% were obtained by peak area percentage method. CONCLUSION

This paper systematically com-

pletes the herbal research and pharmacognotic research of Yi medicine P. Tetraphylla, and promotes its inclusion in the { Standard of

Traditional Chinese Medicinal Materials in Sichuan Province) ( Tibetan, Yi, Qiang and Miao Medicinal Materials 2022 edition) ,

which will provide an important basis for the scientific evaluation and in-depth development of the quality of P. Tetraphylla.

KEY WORDS: Peperomia tetraphylla; Yi medicine; Herbal textual research; Pharmacognosy; GC-MS; quality control

5 2 A e Ay RO R B A ) S
[ Peperomia tetraphylla (Forst. f. ) Hook. et Arn. | fJ T
WA EE . FARXBRIE, &R TE 2%, T PR B2 , 1 1k
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PTG PR B M, AR I U A ) B
&k Peperomia tetraphylla (Forst. f. ) Hook. et Arn,
FEUEARAS PR AF T AR v B2 25 K2R A s ( CD-
CM)  FEdhfE R 1,

Rl EREHEER

Tab.1 Sample information of Peperomia tetraphylla

No. Collection time Place of origin (in Chinese)
S1 2021-09-09 Huili Sichuan (P4 )I] £ H)

S2 2021-09-13 Shimian Sichuan ( P41 £ #5)
S3 2021-09-22 Kangding Sichuan ( P4 JI| fE5E)
S4 2021-09-30 Muli Sichuan ( PUYJI] A HL)

S5 2021-10-02 Luding Sichuan ( PUJ11)55E )
S6 2021-10-02 Pingwu Sichuan ( PUJI[°F5)
S7 2021-11-27 Wenchuan Sichuan ( P4)1[3J1])
S8 2021-11-29 Baoxing Sichuan ( PUJ1]| 5% )
S9 2021-07-24 Malipo Yunnan ( z g BREEYE )
S10 2021-09-25 Anshun Guizhou ( 532l

2 #AEEHER
2.1 AHFEIE
2.1.1 [ RANREIE Gk, HEERT
AR (1848 4F ) RILH T4 Y (R 45 S % ) 1 v
WAFET, = Tk, A = m A7 id 2805
PN EERIRL, TR IS 1 — B (a], A [a] A 7L
BEXN G AL HIFAS — HECH EE
i) ' (1982 4F) ¥ MR NOR A IE A, LR 194
B EZ UL GRERAE NI L8O H 2 TR
Yise 4G, DA TR (K 2) o X BEEhPra
1 AR B St A L R TR A Al iR
VAT AL ELXT , 25 9L 5% S GOl 4k Peperomia tetraphyl-
la (Forst. f.) Hook. et Arn, WLI& 1,
2.1.2 [FZRWIEHHEUE  BRAAE Y 5 4 0
RN, o T A HUAS B0 8 T B ) LA R ) i i 4
MR AR 00, W i AFTE R 44 S B4, S 4
TRR(FEI K 2), TMERAEN) K = FE R
XA —HEFF " B4 B4 T2 LAFE
PRAE— 5, MLt J2 A BEOIR A8 PP 2 L — 4
25k 2024 1R 4 A% 59 B 1




A7 O Bk A W RO R R IR O I B, M SRR R E DA A R, G S M
FHESIBURAY , HIWRAEE— € AU, de B A s R s, 2R T 74, 1
SECQRA L LIS IE ™, S KA BT 3 [ JE A 4 I8 i AU Peperomia. obtusifolia
TR LB PR, A M EESGE R (L) A. Dietr. PRI A2 L0 THEERT, 935 240
B VG s R AR B R /N, E B i Y, B ORI A

R2 EMEME LKA

Tab.2 Research on the different names of the same substance of P. tetraphylla

Year Monograph Formal name Alternative name

1848 Zhi Wu Ming Shi Tu Kaol10] Doubanlii Doubanluxiancao

1965  Gui Zhou Min Jian Yao Wulll] Guaziluxian Guazixixin

1970 Wen Shan Zhong Cao Yaol!2] Yizhuxiang Sanniancao

1970  Kun Ming Min Jian Chang Yong Cao Yaol!3] Doubanruyi Doubanlii ;

1971 Yun Nan Zhong Cao Yaol 4] Shishangkaihua, Sikuaiwa, Kejie, Yanhua, Shishangwajiang

1971 Yun Nan Si Mao Zhong Cao Yao Xuan!!5] Yandouban Doubanruyicao, Yizhuxiang

1982  Flora of Chinal2] Doubanlii Doubancai, Doubanruyi, Xiaojiaocao, Biyu, Doubanliijiaocao, Biyujiaocao, Biyuhua,

Zibiandoubanlii, Maoyedoubanlii

1986 Zhong Yao Da Ci Dianl16] Doubanlii Doubanliixiancao, Yanjincao, Dubanruyicao, Guaziluxian, Guazixixin, Shishangkaihua,
Sikuaiwa, Kejie, Yanhua, Shishangwajiang, Yizhuxiang, Sanniancao

1996 Quan Guo Zhong Cao Yao Ming Jian!17] Doubanlii Doubanliixiancao, Sibanjinchai, Yandouban, Xiaosikuaiwa, Yizhuxiang, Yanhua, Guangxi:San-
huacao, Sansiye, Daganyao, Hujiaocao, Guazicao, Shixiancai, Gouliesan,
Doubancai, Shaibusi, Yuanyeguazicai;
Sichuan ; Yanjincao, Shihuanhun, Foyancao, Jiaocao;
Guizhou ; Guaziluxian, Guazixixin, Yanshilian;
Yunnan : Doubanruyicao, Doubanruyi, Doubandabusi, Doubancao, Sikuaiwa, Kejie, Zhijiacao,
Shishangkaihua, Shishangwajiang, Caojiao, Sanniancao

1999 Zhong Hua Ben Caol 18] Doubanlii Doubanliixiancao, Doubanruyicao, Guaziluxian, Guazixixin, Yanjincao, Yizhuxiang, Sanniancao,
Shishangkaihua, Sikuaiwa, Kejie, Yanhua, Shishangwajiang, Yandouban, Doubancao,
Yuanyeguazicai, Shihuanhun

2014 Quan Guo Zhong Cao Yao Hui Bian[1] Doubanlii Yizhuxiang, Yandouban, Doubancao, Zhijiacao, Doubandabusi

2020 Si Chuan Sheng Zhong Yao Zi Yuan Zhi Yao ) Doubanlii Yizhuxiang, Doubanhuanhuncao. Shihuanhun, Xiaohaoziwei

A B (& D E

A - R 4 2B ) s B - T RERTC SN R Z54) 5 C - —AEF QLR ZS) ;D - Sl R BRI F IR 2)  F - 8 TR S P h R2hE) .
A - Doubanlii( Zhi Wu Ming Shi Tu Kao) ; B — Guaziluxian( Gui Zhou Min Jian Yao Wu) ; C - Yizhuxiang( Wen Shan Zhong Cao Yao) ; D — Doubanruyi( Kun Ming Min Jian

Chang Yong Cao Yao) ; E - Yandouban( Yun Nan Si Mao Zhong Cao Yao Xuan).
Bl KERLZFFENFLAEMELA

Fig.1 Ink lines of plants with similar names in herbal and monographs of P. tetraphylla

R3 EEMEFAARNHEALIL

Tab.3 Textual research on foreign body of the same name of P. tetraphylla

Name Original plant Monograph

Yizhuxiang Peperomia tetraphylla (Forst. f.) Hook. et Am Wen Shan Zhong Cao Yaol!2) Si Chuan Hong Ya Zhong Cao Yao Ming Lul2!
Oldeniandia capituligera(Hce)O. Kize. Gui Zhou Min Jian Yao Wul!!]

Luxian( cao) Peperomia tetraphylla (Forst. f. ) Hook. et Arn Zhi Wu Ming Shi Tu Kaol) | Gui Zhou Min Jian Yao Wul!l]
Pyrola calliantha H. Andres or Pyrola decorata H. Andres  Zhi Wu Ming Shi Tu Kaol 10

Doubanlii Peperomia tetraphylla (Forst. f.) Hook. et Am Zhong Hua Ben Caol 18]
Peperomia dindygulensis Miq. Yun Nan Si Mao Zhong Cao Yao Xuan['5] Zhong Hua Ben Caol!'8) Yun Nan Sheng Zhil22]
Peperomia duclouxli C. DC. Yun Nan Sheng Zhi[22]
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A - —HEFCCL PR ;B - —HFCSN R ) ;C - TR Y4 92 E 5 ) ;D - KT BB SN RINZ5Y)) S E - BT R (R 44 S5 ) 5 F - SRSk
(AR ;G H — £ IR () 44 Tkat) (AR R o P PR 2 e ) 5 T — SRR (501 44 et ) Crh AR AR o
A - Yizhuxiang( Wen Shan Zhong Cao Yao) ; B — Yizhuxiang( Gui Zhou Min Jian Yao Wu) ;C — Doubanluxiancao (Zhi Wu Ming Shi Tu Kao) ; D — Guaziluxian ( Gui Zhou

Min Jian Yao Wu) ; E — Luxiancao( Zhi Wu Ming Shi Tu Kao) ; F — Doubanlii( Zhong Hua Ben Cao) ; G, H — Shichancao( also called Doubanlii) (Zhong Hua Ben Cao,Yun

Nan Si Mao Zhong Cao Yao Xuan) ; I — Duansuicaohujiao( also called Doubanlii) (Zhong Hua Ben Cao).

B2 KERLEFFFEARIENELHA

Fig.2 Ink lines of of P. tetraphylla with the same name in herbal and monographs

2.2 HEFIE
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raphylla V)54 , R A 2 5 025 10 JEURE 420 A B BURE
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Hook. et Arn, 255 R 42,

KT EMak iy ALY SR E I B0 T
R & LB %) = NE BT, 250t
LRfE . DU A — R ORI SO, R 2R 4R
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fEX MR E SRR T HEANE, WG, &
AR B SCHR OO S % 1 10 R I 2R A, X AR L2

£ 592 -

Chin Pharm J, 2024 April, Vol. 59 No.7

I REORIE A RS | S S0 45 3 47 i A EL 7% 7 LA B
R TR 7 s A TR AE 3 90 4, AR A 55
o zgy™ oy s,
5 ~10 em” CFH R ZG4) g R R R B
Tk M 18 T, Ot W R, 2 AR e, b ik K
0.8 ~1 cm,$529 0.5 em,” " “ FUAR L P 8k
TA R AR K 2 ~4.5 em; 7 20 “ GBI bE,
FEB, S F ) 2 T 4 5 b 1V o Ak 5 RS 2, fE 22
WL AR R s TR0, 1 %, Sk Tk, i
SR, BT, IR GURBRE , TR,
K1 mm, ",
2.3 EMFHELGAERELL
IRGEAE 7 A8 RDY 1148 0 B X T V2
o E 2R 2024 4FE 4 A 5559 B85 T )




FET, SR T3 B0 F o L 2 Ak T R 1 24 A
W EREE) ™ IR 2 A T, bkl 1
i, A TR , BRSBTS
R P2 S5 B FLIR 6 BT
VR PR R 28, 28 KR4 b X A
FEERSE; (S R ) Y (2012 4F) (P E I
LY 7 (2016 4F ) 310 40 5 LRy FR 25 7k
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VAT RGBT IR 5 YA 7 1 i K B
Al I KA BRI T I # BER R4 T AL A7
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Tab.4 P. ietraphylla contained in folk prescriptions

T8 , I TP R

LEA RGO, 2 (U148 25 M AR o) (R
B JE T ZGM 2022 AERR) B H AR R AL OE
E TGRS T8y, TR RS, H)
AE VA Y35 SCHIR - WREN, 2H0%, ONEN, DEXET
IXNYQENRYEE, dATHEE HOdk, RINSFSEL, Y&, MHRSE,
THOFONR kR (R XUBR IR , &F 5 15 2% , 1 P, T I
1EW% R 3, 2 T KO E 98, R, W% Wi, 6 4T 4
55) o
2.4 S EMENRERF

I SCHR A BT K B, Sk AE R ) 22 LSS T Y
X GHA 2B, (B P 2 )
TOCA TS i A | 4 22 RS AR 0 Ak,
HFEIT KRB, S BRI RITRUR . BLAk,
(AR ) Y A R S B SRR A IR
85, Wik 4.

Prescription composition

Efficacy Monograph

(DThe whole herb of Guaziluxian 60 g, soaked in wine. Or use
Guaziluxian, Shierhuaihua 9 g each, decoction water to take;
@The whole herb of Guaziluxian 9 g, steamed and eaten with
lean meat.

Yandouban, Dixuexiang, Jinsimutong.

the effect is obvious.

(DDoubanruyiycao 9 g(pound fine), Hujiao 0.9 g, Brown sugar (DTake with simmered water for watery diarthea; (2)Decoction of

3 g; @Guaziluxian, Shierhuaihua 9 g each.

(DDoubanlii 12 g, Dayesuan 9 g; @Doubanruyi 9 g(pound fine) ,
Hujiao 0.9 g, Brown sugar 5 g; @)Doubanlii 12 g, Huangcao
12 g, Bailiiye 15 g, Suanjiangcao 9 g, Longdancao 9 g.

Doubanruyicao 15 g, Ganjiang 12 g, Mianbixie 30 g.

(DCure consumption and cough; @Treat children’s rickets.

Take them in alcohol, used in 90 cases of rheumatism and bone pain,

(DUse raw, pound together and wrap the affected area for yellow

Decoction with water for cough and phlegm.

Gui Zhou Min Jian Yao Wu
(1965) 1]

Yun Nan Si Mao Zhong Cao Yao
Xuan(1971) (1s]
Zhong Yao Da Ci Dian(1986) [16]

water for curing cough due to labor pains.

Zhong Hua Ben Cao(1999) [18]

water sores; (2)Take with simmered water for watery diarrhea;

(3Decoction with water for acute and chronic hepatitis.

Yun Nan Yao Yong Zhi Wu 24

2.5 MWK

Ay 8507, 2% Ch EM Y &) , Mg
FHHR YL RHE . JLEL 3,

ZHEAE NERAR ZEHEWE, 208, K
5~25cm, FHE EAANEM, 3 ~4 A,
DRSS, o A 1520 2 B0 [ (0L S s i bk 3, £ 4
MARAC T AR TUAE AR K 1.5 ~4 em SRR
YIIE, K 0.1 em, T Im R, £ 2 ~4 H K&
9~12 A1,

2.6 AR

L IRERAE 7 b — Ry B A T SR M, MR A
I T J7 B AT B, IR LRI a5 SR TR
fiE b SR AE T TR 25 04 I IR AREAE R AT 5%
o

VRS, W v s SR AR , R 2 A TRR,

ThEZ AR 2024 424 FES 59 BT

EWER, G, i3 ~4 R BT 2 A
RIEEGERE, 0.8 ~1.2 cm, 5 0.4 ~0. 8 cm, 4
Gk s W B (RS (0 5 WA AT o {8 DL THUA= AR
RO Fp. EERE, WE 4,

i
B3 TMfEENE
Fig. 3 Plant of P. tetraphylla
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1 12
B —— -

A= 28 B - BEC - ¥
A —whole herb; B —leaf; C - infructescence.

B4 THEHHM
Fig. 4 P. tetraphylla

2.7 B
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2.7.1  ZEfEUlm R RUREAE R B AN 1 B, 2R

B, SN Uz HFS R ARRR T 1 ~4 40
Ao B2 MRELNN 10 R, A Mok, 3K B
NI RIS LR A B4R AT, ) B
B RGBT 0 TR BRI o FEES i RE
AT , /NS o HERE L S b5 A Il 20
TERPRL. DLIATS

1 JERRE:2 - B3 -
8 — A H( x40). .
1 — nonglandular hair; 2 — epidermis; 3 — collenchyma; 4 - cortical layer;

5 — phloem; 6 —xylem; 7 — medulla; 8 — vascular bundle( x40).
E5 EMKEHTEBHHE
Fig. 5 Stem section of P. tetraphylla

2.7.2 MR BREEONEERURE BRSO 1
SO 1) SE AR, SRl R, AT T~ 3 A
HWIARIR B PRBEA L. FRTE), At A
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AL AN , AR BR AR . T B4R A A7)
E. K6,

1= B3RG2 - F B3 - I (I SRS AR &) 54 — ARITER:S - BRI
6 —MFAALT - TR 8 — RS AR fh K2k (< 40)59 - R R B
( x40) ;10 - FfL( x40)

1 - epicuticula; 2 — subcortex; 3 — palisade cell ( contains cluster crystal ) ;
4 —xylem; 5 —phloem; 6 — spongy tissue; 7 — hypodermis; 8 — cluster crystal and
chloroplast( x40) ; 9 — nonglandular hair( x40) ; 10 = stomata( x40).

B6 THZHT RV E DB

Fig. 6 Microscopic characteristics of cross section of midvein of

P. tetraphylla

2.7.3 REHAREMEIE AWk REga iR
gefn, WBOCRE NIHSCRE AT, RS ~40 wm;
FFRESTE MANZ , HAT 5 ~25 wm, BANEOIE B AEAE
TR 240 5 P R 4 L SR RE GOROIR A, <AL
FA,ERAER, B3 ~6 El i ; ERE 2k
R SEREH 1 ~ 4 AHMIZH AR, O B i, BEE, K
50 ~ 313 pum ; i1 4t AV (B2 5 RDE | M 9 5 1%
B A8 R B TH 5 JE R BB BRI | I A 0K
AR TR . WA T,
2.8 WEEIERE

PGB 2 g, IR TR 10 mL 323 1 h, i
FEALEE 20 min, JE 1, U8 AE AR S BT, 5T B

277k 2024 4E 4 55 59 5 T




Q-2 IR N Z R 2 A 1 mL &5 1 mg B9
VAV, AE 0 B AR, B2 (0385 1 (2020 4R KR
(HpEE 2 i) ) PURE I 0502 ) 156, MR E Lk 2 A
Wi 3 L, 2B TR —REE G W2 L, LA ik
(60 ~90 °C)-Z TR LM (8:2) A EIFH, JBIF, B,
BT, BELL 10% BE5HIR 2 B8, 76 105 C A E B
AR, B H G TR, S5 ILE 8,

I - 34852 - RERAGHE 3 — R B A B AL 4 - ARRR B S — il AN i
6 — JEHPAL,

1 - vessel; 2 — cluster crystal; 3 — leaf epidermal cells and stomata; 4 — nonglandu-
lar hair; 5 - oil cells; 6 - starch.

7T ERER KRB

Fig.7 Characteristies of P. tetraphylla powder

!

S — a- AR IR ARV 1 ~ 10 — 25 RE R I I

S — control solution of a-asarrone; 1 —10 — sample solution of P. tetraphylla.
B8 EHgHLEEREER
Fig. 8 Thin layer chromatogram of P. tetraphylla

2.9 o-ZHFEMN A ERAE

2.9.1  XJRESEITIES B o- 2 S oo BE IS
R B PR, IR B BT R Wk B2 0233 mg -
mL ™ R IR SR T

2.9.2 IR PRICERER (S6) B K
0.3 g MEPE , AT 5 50% HHEE 20 mL J5
MER A1 h, 0% 2 =, TR R 505k 50% H S
AN IR BESTERE R O VS, 0. 45 pum
HI T LU I 08, B8 o R it i VA

2.9.3 @iEL&F KA Xtimate ® C A%+ (4.6
mm x250 mm, 5 pm) , Ji s AN L NE-0. 1% B2 7
Wi (49:51) i@ 1.0 mL - min ™", & I03K 257 nm,
FEIR 30 °C, MR 10 pl, 75 BIRSRIE T, £ 5 TG
THE H e 208 e o- 41 Rt KT 5000,
oc- 2434 ik 0f B R R At i (i IR ULIRT 9

] L

75 100 125 150 17.5 200 225 250 27.5
1/ min

0 25 50
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1 — a-asarrone.
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9 -z E AR (A) fn E MR AR & (B) 8y & B0 AE €% (HPLC) |
Fig.9 HPLC chromatogram of a-asarrone ( A) and sample (B) of P. tetraphylla
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RS TRAFHEBREF ac-BEMNEE. n=2
Tab.5 Content of a-asarrone in P. tetraphylla from different

places. n=2

No. Content of a-asarone/%
Sl -
S2 0.064 8
S3 0.591 6
4 0.078 2
S5 0.109 6
S6 0.5919
S7 0.427 2
S8 0.443 5
S9 -
S10 0.342 4

eI ST

Note: — — not measured.

2.10.2  GC-MS 73 #r&ff A EIE 1 (GC) !
i - HP-INNOWax B 41145 5 3% A (0. 25 um x
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s

S 10 15 20 25 30 35 40 45 50 55 60
t/ min

B10 ERFZAMERXBEETRA
Fig. 10 GC-MS total ion flow diagram of the sample of P. tetraphylla

RO EMARAE Koy F R A

Tab. 6 Chemical composition of the volatile oil of P. tetraphylla

CAS Molecular Relative content/%
No. Category Compounds
code formula S3 S6 S7 9 S10
1 Alkene ( - )-a-copaene 003856-25-5 CisHyy 1.14 1.32 0.33 - -
2 4-acetyl-1-methyl-1-cyclohexene 006090-09-1 CoH,40 - 0.17 - - -
3 ( = )-a-cedrene 000469-61-4 CysHyy 0.61 0.48 0.18 1.42 -
4 B-caryophyllene 000087-44-5 CysHy 17.91 5.59 4.42 4.28 3.86
5 aromandendrene 000489-39-4 CisHyy - 0.23 - - -
6 ( =) -thujopsen 000470-40-6 CisHyy - 0.22 0.42 - -
7 «-caryophyllene 006753-98-6 CysHyy 21.09 6 6.16 7.92 8.03
8 (E)-B-farnesene 018794-84-8 CisHyy 0.48 1.12 0.21 - -
9 B-selinene 017066-67-0 CisHyy - 0.12 - - -
10 B-bisabolene 000495-61-4 CisHyy 1.52 0.03 1.64 1.9 1. 69
11 ( +)-6-cadinene 000483-76-1 CysHyy 0.37 0.31 0.46 - -
12 B-sesquiphellandrene 020307-83-9 CysHyy 0.23 0.46 0.17 - -
13 «-bisabolene 025532-79-0 CysHyy 3.75 5.23 2.41 2.21 2.25
14 3 4-dimethoxystyrene 006380-23-0 CpH1,0, 0.6l 0.95 1.05 - -
15 Alcohol linalool 000078-70-6 CioH1g0 - 0.04 - -
16 spathulenol 006750-60-3 CysHpy0 1.62 2.3 5.91 - 9.38
17 phytol 000150-86-7 CoHyO - 0.23 0.49 1.03 1.13
18 Ethers 1,2-dimethoxy-4-( 1-propenyl ) -benzen 000093-16-3 G Hy40, 0.92 1.08 1.34 - -
19 1,2,3-Trimethoxy-5-[ (1E)-1-propenyl ] benzene 005273-85-8 CpH 605 0.17 2.05 0.34 - -
20 «-asarone 002883-98-9 CpH ;605 2.2 15.51 31.62 5.18 18. 66
21 Acids lauric acid 000143-07-7 CpHp40, 0.27 0.12 0.83 - 0.65
2 tetradecanoic acid 000544-63-8 C4H50, 0.18 0.14 0.5 - -
23 n-hexadecanoic acid 000057-10-3 C16H3,0, 2.76 2.31 6.07 4.63 7.08
24 Esters benzyl salicylate 000118-58-1 C4H 05 0.1 0.1 0.43 0.6 1.35

<597 -
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