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Research Progress on Chemical Constituents and

Pharmacological Effects of Piperis Fructus
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[ Abstract ] Piperis Fructus is the dried nearly ripe or ripe fruit of Piperaceae, which is an important spice
material and a traditional Chinese medicine (TCM), it is widely used in the world. It is recorded to possess the
efficacy of warming spleen and stomach for dispelling cold, depressing Qi and dissolving phlegm. Piperis Fructus
mainly contains amide alkaloids with piperine as the main ingredient and volatile oil dominated by monoterpenoids
and sesquiterpenoids, which have a wide range of biological activities, such as anti-cancer, anti-oxidation, anti-
inflammatory, etc. By referring to relevant papers at home and abroad, the researches on chemical compositions
from different parts and pharmacological effects of Piperis Fructus in recent 5 years were summarized and analyzed.
It was found that Piperis Fructus has great potential for drug development as a TCM with homology of medicine and
food, which can provide a reference for further research and comprehensive utilization of Piperis Fructus.
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Table 1 Amide alkaloids in Piperis Fructus
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PR F AR R TS R R )T HORT A
WA R oy S AT B Y I 1 28 A W R 3 DL AR 1 AN
K1,

ey LIS & E= PN
1 HHHLBK piperine [7]
2 HABGHT B piperanine [5]
3 N-WEWE-7-(3,4 F I — 4 LA ) 2F 4F 6 E-BE =l % piperettine (7]
4 MU A piperolein A [8]
5 N-WRHE9-(3,4 W7 H S SEH 5L ) 2, 8E-T- Ikl pipernonaline (7]
6 N-WRIE-9-(3,4 W 4 HA ) 2F 4E 8E-T- = /& Wt ik dehydropipernonaline (7]
7 UM A B piperolein B [7]
8 N-WRBE-11-(3,4 W H A FRHL) 28, 10E-+ —Fk M Bk % piperchabamide B (8]
9 N-WRIE-13-(3 ,4 W — 48 W3 ) 2F 4E  12E-+ =k =& Bt i piperchabamide C [7]
10 N-WRUE-13-(3,4 W H 4RI ) 2F  12E-+ =5 Wi (2E, 12E ) -N-piperidine-trideca-2 , 12-dienamide (8]
11 BB piperylin (7]
12 HH AP Bt 2 -C5 < 1 (2E) piperolactam C5:1(2E) [11]
13 A BN TR -C7 = 3 (2E ,4E ,6E ) piperettyline [8]
14 piperolactam C7:2(2E ,6E) [11]
15 piperolactam C7:1(6E) [11]
16 piperolactam C9:3(2E 4E 8E) [7]
17 piperolactam C9:2(2E 8E) [11]
18 piperolactam C9:1(8E) [8]
19 B B -C13 : 3 (2E ,4E,12E ) brachyamide A [13]
20 B Bkl -C10 2 1 (9E) isopiperolein B [12]
21 BESE ] 523 piperlonguminine (6]
22 T A BEFE W] T 98 dihydropiperlonguminine [5]
23 N-ST3-9-(3,4-W I R IERKRL) 2E 4E 8E-T- =) BEME retroftactamide A [7]
24 N-S T HE-11-(3,4- I Z 4 FEHEIE ) 2 4E  10E-+ — B =M k¢ retroftactamide B [8]
25 N-S T 3-11-(3,4-0F | A KR ) 2F 4E-— i 4 BE k¢ dihydropipericide [9]
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26 N-S T H£-13-(3,4-F ' 4 3L IE) 2F 4E  12E-+ = = IR Bt guineenisine [7]
27 N-S T H-15-(3 ,4-T ) — 4 3438 ) 2 4E  14E-+ - = K BE B brachystamide B (8]
28 N- 5z 2 -] Z ik 3L WR BE N-trans-feruloyl piperidine [11]
29 FiT % % A feruperine (8]
30 F A B K dihydroferuperine [11]
31 1 -4 Jz Pk FE DR BE 1 -cinnamoyl piperidine [10]
32 N5 (4B 3L ) 2F  4E-1% — Bk SE LIS % N-5-(4-hydroxyphenly) 2E 4 E-pentadienoyl [11]
33 N-J 2 ] 25 ik 3 % e N-trans-feruloyl tyramine [8]
34 N-J52 38 0] 29 ok -3 - Y 46 JL % i N-trans-feruloyl-3-methoxyl tyramine [8]
35 1-[ (2E,4E,132) )\ Jot = s kB 1 WR BE 1-(octadeca-2E ,4E , 13 Z-tirenyl) piperidine [13]
36 1-[ (2E,4E,13Z) )\ 5t =i B T LM% 1-(octadeca-2E ,4E 13 Z-tirenyl) pyrrolidine [13]
37 1-[ (2E,4E,122) + )\ 45 =45 B 3£ JUR BE 1-(octadeca-2E ,4E 12 Z-tirenyl ) piperidine [13]
38 1-[ (2E,4E ,127Z) + )\ bt = BEJE TIE % 1-(octadeca2E ,4E 12 Z-tirenyl ) pyrrolidine [13]
39 1-[ (2B ,4E) %% Z 51t 3 T Ig sarmentin [9]
40 1-[ (2E,4E) + — %5t “ W WEHE ] L0 1-(dodeca-2E 4 E-dienyl) pyrrolidine [11]
41 N-StTH2E 4E 137 =4+ AWkl (2E ,4E ,13Z) -N-isobutyl-octadeca-2 ,4 , 13-tirenamide [13]
42 N-H T I2E 4E 157 =¥ .+ BEf (2E ,4E,157) -N-isobutyl-eicosa-2 ,4 , 15-tirenamide [13]
43 N-S2 TR 2E ,4E 147 =¥ T BiJe (2K ,4E ,14Z) -N-isobutyl-eicosa-2 ,4 , 14 -tirenamide [13]
44 1% B pellitorine [8]
45 N-S# T I2E 4E- "5+ B (2E ,4E) -N-isobuyl-dodeca-2 ,4-dienamide [7]
46 N-SF T H2F 4E-" Y5+ /N BelE (2E ,4E ) -N-isobuyl-hexadeca-2 ,4-dienamide [11]
47 N-SFTH2E 4E 10Z-= 4+ /Bl (2E ,4E ,10Z ) -N-isobuyl-hexadeca-2 ,4 , 10-trienamide (8]
48 N-StT 4 2B 4E-—Js | A\ Bk Mg (2E ,4E) -N-isobutyl-octadeca-2 ,4-dienamide [13]
49 N-F T IH2E 4E ,12Z-=45+ )\ Bt} (2E ,4E ,12Z) -N-isobutyl-octadeca-2 ,4 , 12 -trienamide [7]
50 N-SF T H2E 4E N0E-=4 —+ Bt (2E ,4E ,10E) -N-isobutyl-docosa-2 ,4 , 10 -trienamide [11]
51 chabamide [12]
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Fig.1 Structural formulas of amide alkaloids in Piperis Fructus
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Table 2 Terpenoids in fruits, stalks, leaves and flowers of Piperis
Fructus
L& AR HIAUR SIARRE IR STARAE
1 D-FF /4 D-limonene + + - _
2 B-FAiHi i B-terpinene + + - _
3 FENHEE cineole + + _ _
4  D-a-JEMi D-a-pinene + + + +
5  B-VRMi B-pinene + + + +
6 PR a-citral + n _ _
7 B-HH:f B-myrcene + + - -
8 B-FriEE B-citral + + - _
9  (+)-FFE(+)citonellal + + - -
10  B-f1/7J# B-caryophyllene + + + +
11 ¥ camphene + ¥ _ _
12 ¥l B terpineol " + . _
13 JKFFHi phellandrene + + + _
14 B )% ocimene + + - _
15 B-#i# ) B-elemen + + . .
16 7544 humulene + + _ B
17 3-fiK1% 3-thujene + + _ _
18  D- KM A MM D-germacrene + + + +
19  3-BEE & 3-carene + + - -
20 xR X4 K OF W o+ o+ - -

trans-pinocarveol
21 o-FE JESE a-pinene oxide + + - -

22 s Ok B OF O OB+ + - -

geranylisovalerate

23 WK EE ledol + + - _
24 JE JE-B-IE M (18)-(1)-  + + + +
B-pinene
25 FHFEE citronellol + + _ _
26 W[ geraniol + + _ _
27 I B4R B cis-verbenol + + - -
28  Fh:#A K cadinene + + - _
29  f&J# sabinene + - - _
30 Z1% 2454 bisabolene + - - -
31  SE3Z[EE linalol + + - _
32 1 A4 4-BE terpinenol 4 + - - _

T+ AR . R INE

FL T P ELAT I 4, BB 0% 390 e o 400 D B 22 2 i 24

PE(MDR) , A5 Z Rk y7 25 9 1) A2 Wy 3 5 5 o LI

AT Y S L AU R R T B I R R 0 2

Y BT R N v B 2 i R Caco-2 2 JE A A 1L
- 238 -

CEM/ADRS5000 2 i (1 28 M 75 4 . S ( - ) -
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N B 25 98 BE 40 il Neuro-2a v g 5 1 #2875 5%
Kl (BDNF) iy K35 , I H piperylin G2 #F 4 H1 R
WA R A R LX) BDNF =35 K 8 5 3%
(AR AE B — BRI AR . A, A2
WA U B — 5 IO R

2.6 [ERMARAEEMEEN  SIMIELRES EwH
FURYT LG 5 B R RIS 0 FE . PARIM 257
K BRI B 5 S B NS JHE R BB AL B 5 1 A BRUAS [
VR B U B B A L 25 SR SR IR B E IR AR &
M2 TR RN K SR B AT LA S 25 IR AR 5 o L BB D 40
L, I T e = A KBS R G R R AT o S AR 3
B A MU AE K THP-1 5 W5 41 e vb 14 8 56 5 il
70, AT LA 5 B 5 R I %) 3% PR O 5 R R
P o[RBT, SA AR AT L 90 A ] Pt A 5 OGS B 1 — B
MR (ATP) 454 Q%% ic 851 AL (ABCAL) Rk
KF HE K AT e 2 TS E AR SN
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ABCAT 14 [ fiff 32 728 100 5 442 Wl 35 00 900 0% 4, 31>
FIR) A 0 3 A A AR g 3 7 AR T s bk ok A Ak
A e 254 o AARUT 7R TR Y A T8 R R
B B BATTZ N o AR RE % 3 A AR I 4
WE 75 ¢ 1 2 2 MW PR /)N BURY U RE K SF- o 53 40, 81
AR F e 3o I A A P AT A el 3 R 1) R 25 0 1Y
IR, 5 I 0 24 0 3K 5 T T L2 /0 I o
BN BL IS I A
2.7 FAAEH mTABRRMREMEH 2R R
HRR I T POV, AR YA R BAT 288 AR
AR R 1 LA R bR B 114 A ) I A BE T, RE 08 B 1k T 24 1
[ 7 1 2 A AR MU R . SINGH 45
K T 4l TR 9 3 5 Tl e o B B Uk (LG, ) A
95% FHCH L (L.Cys ) 5546 b5 X BB £ B A K 42
Yy % BUE HEAT PR, 45 2R & I PNE AT LA 280
/N 38 HR 88 Hyalomma anatolicum , B HUHE % il
] LI 96 % /N2 182 Rhipicephalus microplus ) ;=
B, I 75 H AR R AR, DA T T G R AR Gl s A
WY EAE 10 . PNE B A K IR K i 4h sy £R
FH AR BIT 5 B0 T R S KR A R . S A,
CL A SCHR A T8 5 ABURS AN 5] 1 ) S B ABUAN [+] 5 571 12 B
Y BA SR A & s U TG . BIABCR 19 IE O ke
Wy K PNE i 38 175 & 4 [QF A 2 Lt Leishmania
donovani Fif §E & /K /) A Wi S 040 B S8 T, 1 B X 1E
TR B BA M R, ST UFE I e %2
A R TR S 5 i R 245, 6 B A TR A
SIRIIAIT A B A AR B
3 NG

B AU A ) BR i, 2 — PR B )2 25 BRAE
B2y, & A 325 0 LLER AR 3 A 1t i 26 oy
BA YU PUEA TR BT HUIAR | B i A5 AR
HAEAE A o 2 B [ U8 00 A% 8 b 24 B i D sk
AT A VELF B RS A, =TT R 25 M) RE £ i R
R TE G IR o Bl G S AR Ml 8 & R, X A AL AF
FAMTERKIRA o BT 3 B 5E 2 LU AR 52
N RSB R AR A A A ST AR T K
{49 O VTR S BT Al 2 1) I T (53 K (B S
FET A BRI 7 M, 7 AR R AN AN T R ep W R
W AR R S AR AL A IR S B S A TR
RIRTR B, 38 1T BE 230 AR A8 PR 36 B 4 , $2 7 K 5
Py e W5 A A AR IR R (B, 0L 0 35 X 26 98 A7 1Y)
T JHie 24 A= 0 W i o B AR H0 0 DA Lo S T T Y
WEST , e WY HC 4 Iy 280 0 o B ik S A PR, A
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