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[Abstract]  Phellodendri Amurensis Cortex (PAC), mainly containing alkaloids, lactones, phenolic acids, and
phenylpropanoids, has the pharmacological activities of anti-inflammation, antibiosis, anticancer, blood glucose lowering,
blood pressure lowering, immune regulation, etc. Alkaloids, the most representative constituents in PAC, have various
structure types and satisfying pharmacological activities. In this paper, the chemical constituents, extraction methods,
pharmacological effects, clinical application, and quality evaluation of PAC were summarized, and the structure types and
pharmacological effects of alkaloids of PAC were emphatically expounded, which provided a reference for the quality
control and further development and utilization of PAC.
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1.1 Ak

A= YIRS 56 B R Y SR RO
HRTA SECEMIFIE R, EREEZ 4240 ek
4y, HEEHSIIOLFRIFNGERRL . BATRNIERL, PR
R AR, PR EAR R R R NEE R, 454
Vi A B R, Sk 1,

®1 XEWMPEUEELEDER

Hi's A= g RS et MXE TR SRR ZESOR
1 PA#6§ (dictamnine) C,H,NO, 199.21 Jipl [4]
2 y-EREL (fagarine) C,H, NO, 229.20 Fipl [4]
3 %6 (skimmianine) C,H,)NO, 259.26 Foflh [4]
4 SRR ZEEM (pilocarpine) C,H,,NO, 259.30 HAlh [4]
5 R224ERK (magnoflorine) C,,H,NO, 342.40 PR [5]
6 /NBEG (berberine) C,,H,NO, 336.37 Jit/ N BT Y [5]
7 Z5HB (jatrorrhizine) C,,H,NO, 338.37 Jit N B [5]
8 BT/ BC A (palmatine) C,,H,)NO, 352.41 Ji/ N BE Y [5]
9 /NEELLHK (berberrubine) C,,H,CINO, 357.78 Jit/ N [5]
10 B E AL (menisperine) C,H,NO," 356.40 BT 2 [6-7]
11 N-HERAZZFA (candicine) C,H,,NO 165.23 Fipls [6]
12 DUSEMBFE A (tetrahydropalmatine) C, H,,NO, 355.43 SR/ INBERE (7]
13 S Ab/NEEH (oxyberberine) C,,H,,NO;, 351.36 Ji/ NBEG T [7]
14 N-FHUERIMASGE (N-methylflindersine) C,H.NO, 241.29 HeAth [7]
15 (+)-HEMI TR0 [ (+)-tembetarine | C,,H,NO, 344.40 JE/INBE RS [7]
16 (-)-KIBE/NEER [ (-)-oblongine ] C,,H,,NO, 31439 SRR [7]
17 WEZGHG (corypalmine) C,,H,,NO, 341.40 Jit/ N e 2 (8]
18 AEMIBI Ok (columbamine) C,,H,,NO, 338.37 Jit/ N e 5 (8]
19 #EHi6§ (phellodendrine) C,H,NO, 342.41 Jit/ N R T (8]
20  PUEUNEERE (tetrahydroberberine) C,,H,NO, 339.38 J/NEER 7 [8]
21 ZFUMFARER (thalifendine) C,H,NO,~ 322.30 Jit/ N BT Y (8]

22 JEMAREZR T (thalisopine)

23 RSB (rutaecarpine)

24 7-FRFEGEPIRAL (7-hydroxyrutaecarpine)

25  7.8-EHEALHIKIL (deoxyrutaecarpine)

26 7,8- " FRFLEZEH IR (7,8-dihydrorutaecarpine )

27 AR2Hi#6 (magnocurarine)

28 FEOLFEHL (lotusine)

29 8-%fb/NEERE (8-oxyberberine)

30 N-HIEPUSE ST (N-methytetrahydropalmatine )
‘ 31 8-%fU-F/NEERL (8-oxoepiberberine)

C,H,,NO, 352.93 Fopb (8]

217722
C,H,,N,0 287.32 7S [9]
C,H,,N,0, 303.31 LS| [9]
C,H,,N,0 323.35 LB [9]
C,H,;N,0, 319.31 AR 1 R [9]
C,,H,,NO," 314.40 S [10]
C,,H,,NO," 314.40 S IRk A [10]
C, H,,NO, 351.35 LS [10]
C,,H,NO,* 370.46 JE/NGETR I [10]
C,oH,NO, 351.35 SN BE R [10]
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32 7-FREE-8-HUAEIE AR AU (7-hydroxy-8-methoxydihydrorutaecarpine)  CH,,N,0, 333.34 PR | [10]
33 13-JEE DT (13-hydroxypalmatine) C,,H,,NO," 368.40 I/ N [10]
34 11-FHEE YT (11-hydroxypalmatine) C,,H,,NO." 368.40 Ji/ N B [10]
35 8-SALI YT (8-oxypalmatine) C,,H,,NO, 367.39 Ji/ N B [10]
36  RAHHH (evodiamine) C,H, N0 303.36 LR N3 T [10]
37 3A-TUE-1-[(4-FR BT B L7 HE AR -2 -8 S {3,4-dihydro-1-[(4-  C,H,,NO," 342.41 BT AT R [10]
hydroxypheny)methy]-7-methoxy-2-methy-8-isoquinoline}
38 3,4-TE-1-[(4- PR R L) -7 P AR -2- FH R -6- S B Itk {3 4-dihydro-1-[(4-  C,,H,,NO; 368.40 i/ NEE G TR [10]
hydroxypheny)methy]-7-methoxy-2-methy-6-isoquinoline}
39 5.8,13,13a-PU%(-2,9,10,11-PU¥E4E-3- AL 7- Bk -6 H- 8 ) [a,g M (5.8, CHNO, 324.35 Jit/ N e [10]
13,13a-tetrahydro-2,9,10,11-tetrahydro-3-methoxy-7-methy-6 H-dibenz[a,g]
quinoline}
40 13-HIEFEZGMEE (13-methoxyjatrorrhizine) G, H, NO* 367.40 J5/ N B 2 [10]
41 (+)-N-FI I 5508 [ (+)-N-methycorydaline ] C, H,,NO," 356.44 BT AR ERY [10]
R;
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2: R]=OCH3,R2=H 7: R|=OH, R3=R3=R4=OCH3
3: R]:RZZOCH3 8: R|:R2:R3:R4:OCH3
9: R[ZOCH3, RZZO, R3:R4:OCH30
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1.2 MR

REMIT R NBERIL S =R S i
R, A ERINME (obaculactone, 42) ", Fifif
ZZHE (dictamnolide, 43) ", {£KHK (nomilin, 44).
HAARA (obacunone, 45) ™. AR (obacunonic
acid, 46) ", FHEMENEE A (47) . ¥ HEME NS B
(48). BIBET A (49) FIEHETB (50) 5%, —MBhR
SEEA IR =ik A (B12).
1.3 Mk

My o O B R TR I o5 — R RO oY, Bk A
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BT (coniferin, 51). T & (syringin,
52) . WNHERR H R (methylcaffeate, 53) U, 3-Fdk-
4-HEFL N RIS (3-hydroxy-4-methoxycinnamate,
54) " XTHAEFEIKHEE (p-methoxybenzaldehyde,
55) . LEMINBEE A (amurenlactone A, 56). Jowr
N BE B (amurenlactone B, 57) . X fH L% A
5-0- B 2L 15 22 JE B2 H IR
(methyl-5-O-fernloylquinate, 59) . 3-O-F%j it 45 @
12 H i (methyl-3-O-fernloylquinate, 60) " 3-O-
FIBAMEZS JERR (3-O-fernloyl-quiniacid, 61). 5-O-Fi%f
ftZEJeii (5-O-fernloyl-quiniacid, 62) "% (1&3),
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1.4 5%

Kb Rk aWAaH A K EAE
(dihydroniloticin, 63). JEI&# /2 (niloticin, 64) °Y,
TR JeEE B L WEE (dihydroniloticin acetate, 65) .
JE & A L BEHE (niloticin acetate, 66) . JC ¥4 i
(friedelin, 67). BEfaF|HMELA (piscidinol A, 68) .
WIEESHS/EREB (hispidol B, 69) . ﬁ%ﬁﬂ*@MA
(bourjotinolone A, 70) . £2FE[i (hispidone, 71).
ﬁﬁ%M%(mmmman)ﬁﬁﬁ¥M
(melianone, 73) ™, Z5#=CULE 4.
1.5 FNEH

TELRE HEEFANG R R RN R LR

gy, BET, FEXREMTERINENRERILS
WA 218, BARfEE IR 2.

1.6 RN

FURTHEFE AR IE DA SC TR o0 B 45 245 K 1k
I 29 8, A RMARE B IR 3.

1.7 SEERILEY
X B 70% L BESEICY) A0 Ak 27 154 1045 B

/\

. BT HARSESE R, SRR, SCHRT A S
124)
S S B (campestero,

*Q‘A%E%@,ﬁﬁ B (B-sitosterol,
i (stigmasterol,
126) 40,

52
125)
UNSRE

69 70 71 72 73
B4 XEMPIERLEWEN
R2 XEMPERREUAWER

£k a4 TR ez MR B0

74 EMIFF (phellamurin) C,,H,,0, 518.52 [23]

75  HEHDHHE (phellochinin A) C,H,,0, 518.52 [23]

76 SREUAH (phellavin) C,H,,0,, 536.54 [23]

77 EEEM (amuresin) C,eH,,0,, 536.54 [23]

78 EASREAMH (phellatin) C,H,,0,, 536.54 [23]

79 it FE-3-06-D- 2L FLHETT (quercetin-3-O-8-D-galactoside ) C,H,,0, 454.34 [24]

80  HMIFAATT (phellodendroside) C,H,,0,, 518.50 [24]

81 HARUET (dihydrophelloside) C,H,0, 698.66 [24]
- 1491 -
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gR2
%' AEg/ RS feeEal X BTE 225 Sk
82 HiMIZZTE (phellozide) [24]
83 HM42ZBk (hyperin) C,H,0, 464.37 [24]
84  TAHMIZZTE (dihydrophellozide) [24]
85  XAILZM (dihydrokaempferol) C,H,,0, 288.25 [25]
86  (£)-5,5 - HEILIFTIAE R -4-O- B [(2)-5,5' -dimethoxylarlciredion-4-O-lueoside | [25]
87  (&)-MMMAMARE [ (£)-lyoniresinol ] C, 1,0, 582.59 [25]
88 T EMWIRE- -O-8-D-NLI 4G4 (syringaredinol-di-O-B8-D-glucopyranoside ) [25]
89 Y (skimmmin) C,H,,0, 324.28 [25]
90  6,7-"HEIEFLR (scoparone) C,H,,0, 206.19 [25]
91  HEEEEE (phellodenol E)
92 FHPLF (esculetin) C,H,0, 178.14 [26]
93 RUIEME (xanthyletin) C,H,0, 228.24 [27]
94 NI NTR-T-FRHE-6[-2(R)-F2 3k -3-F -3- T )i 2L 45 T & {aurapten-7-hydroxy-6-[2(R)-hydroxy- [27]
3-methyl-3-butenyl]coumarin}
R3 XEMPELERMER
G A E RS e ARG TR S5 30k
95 P (limonene) CoH e 136.23 [27]
96 HH:% (myroene) CoH, 136.23 [27]
97 8- (8-undecenal) C, 1,0 168.28 [27]
98 B-FFBE (B-citronellol) C,oH,0 156.26 [27]
99 B-HiF M (B-elemene) C,H, 204.35 [27]
100 =B (dodecanol) C,H,0 186.33 [28]
101 2,4- " HIIE-3-PifE (2,4-dimethyl-3-heptanol) C,H,,0 144.25 [28]
102 1,2- 1P 3E-1-28 ¢ (1,2-dimethyl-1-decanol) C,H,,0 170.29 [28]
103 2-58Ji-2-F (2-decanol-2-alcohol) CH, 0 128.21 [29]
104 2- %M (2-dodecenal) C,H,,0 182.30 [29]
105 2-+F—JfME (2-undecenal) G, H,,0 168.28 [29]
106 2,6,6- = HIHE-2-FF LU -1,4- i (2,6,6-trimethyl-2-cyclohexene-1,4-dione) C,H,,0, 152.19 [29]
107 2- 1 #i%EMH (2-pentadecanone) C,H,,0 226.40 [29]
108 2, 4, 6-=HILFLE (2,4,6-trimethyl-octane) C,H,, 156.30 [29]
109 5- e H-2(3 H)-WK i [ 5-dodecyl-2(3 H)-furanone ] C,H,,0, 212.32 [29]
110 9-%ft T-/# (9-oxononanoic acid) C,H,,0, 172.22 [29]
111 iz (oleic acid) C,H,,0, 282.46 [29]
112 6-1/\ikJim2 (6-octadecenoic acid) C,H,,0, 282.46 [29]
113 WM (stearic acid) C,H,0, 284.48 [29]
114 3-FI L 2-06 T IR T PURE  (3-methyl-2-butenoic myristyl ester) C,,H,0, 298.50 [29]
115 +HeMR (pentadecanoic acid) C,sH,,0, 242.40 [29]
116 S-JFHE-5-INEE-T-/\J%RR  (5-hydroxy-6-lactones-octadecanoic acid) C,H,0, 170.25 [29]
117 BRI MR (propylene capric) ¢, H,,0, 184.27 [29]
118 FERR (analytical standard) C,H,,0, 256.42 [29]
119 2-FAR 7SR G (8-oxoepihexadecanoicacid) C,,H,,0, 284.43 [30]
120 10-F 3-8-+ DU 4%-1-Mig  (10-methyl-8-tetradecene-1-ester) C,,H,,0, 269.44 [30]
121 7-C.5E-2-CL NP (7-hexyl-2-caprolactone) C,H,,0, 199.31 [30]
122 -9~ 75 4T [(Z2)-9-hexadecenal ] C,H,,0 238.40 [30]
123 +/\#BH G (octadecenoic acid methyl ester) C,,H, 0, 296.48 [30]
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FABR 5T BAAERSE A
3.1 PuwifE

SRR 5 S o 0 DA 3L T 4 R A i 1 2
Rk BmAE AR AL Ry Ik, IR BIHEE N
AT B A H A0 SC BT PP A /N BE g AT LA il
AR S R, AT PR, S NEE
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FEEMTIRIT I B IR E R SR X
PSR OB R R R /N SRR, L 41 (0 B e
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KRR BB M EE R . DPRESR TR, BRh
i /N BEROXT 5 bl i DL B PR T 2 A AR I . B
I PR B R B R A ER T | R R R A PR
Lol GEAT R AL AT A0 A o 2 R AE A BT T R
W, SCEM P ST W HA —E AR, X
22 A T 400 ot 1 P PO A 5R T xe = P A R ) 40
e
3.2 PRI

AWFFEARGE , T HE o I — LA (NO)
A= B A 1 4B -6 (IL-6) |, TL-18 ALk 40
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FPAEE T 2 A0 3 AR NO B8 i — A AL R B
ik, RBEPLRIERS, WAPRIRE, X
A P Al o X AR A DU R AR L H IR B R A
NEE AR 5 A % ) Y, A AT A 4 R P
FURR A 7 A 5 R SR,
3.3 PuEfEH

SR A T 51 R R A R B Y B AT A R 22 4k
BEEO L WA A AT . IR NBERR. BT
(nexrutine) A CEAIMFLIY), Zhuang S 5E &
B, AR I R E S R S R SR O R 3
(STAT3) /4% 5N T-kB (NF-«B) {553 [ i
il 2 BEEE (FAK) (&ik, il S 9 0 sk it
JE. BRI ABL, I TT A 0 S0 R g A0 A
B AE FH ™ . LiSE 9IRS T S BRI ARG 21 98 4
Jifl 22RV1 f T 3 R0 T BALB/c /)N BUS 30 1) 5 Fh 72
R AR K IR O, S5 RERWT, AT A
2% 22RV1 4 S AR B R B A o L STt S ol
R R e AV L 3 e 0 A B R A T 1 R R s A4
GLIUE 5 5% S BeAs ,  BELBT e i i 20K 40 At 55 96 4
JL A AR ELAE T, DA T A0 A B R s 40 ) 4 A
UEAL, ARFGRFREA, OGO A T 58 A 4 o
JEME LA 3-30 (PI3K) . KB (Akt) . WL
SYE R A (mTOR) 8 Bk 4 il A &
RG9S AT Bk, BN VE AR
I7 B RV (R BV AR 2597
3.4 SR IMGE RS RZ R

CE ARG M R G A W BB, AR
T, KEAMKIER (0.06 gemL ") FlEEHE
(0.06 g-mL ") XFFEARSF R MERRR 5N T FIRER
P 1 K B0 LBk A PR AP PE T, AR AL AT fig
S A A A B R BT A O
Ab, RBEHIXEONEA X T ER, KR
IS RIS LIRS U IS = 0 | DA R s
3.5 REIMUEEVE

OB T Y /INBE BB 3 TT LAAT 25 R A o AT
IR B, /INBERSE o R AR R 1) 25 I8 I . B S
A B M 2T 8 7 Al e i, s JIH [ B RN IG5 B I 2R
P [T PR A S 25 T B o /N Bl o ol 5 i 5 R
YERT . B8RS 2430« J0 I g 105 Az s R il £ k7
RS M A 1 QO
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