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Study on germplasm collection, gene-source
identification, tissue-culture and bio-active

ingredient analysis in Phellodenron amurense var.
wilsonii. ‘
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HABOM 4 F  SSREMEE ST REA LB AW HIFROSRIR - EHETE
EMFEHRRERBRIIH S G ERHHZESCOERE S RRBEHF S LFEI63%E
& » UHPLC 4 #fBererine » & X E R & - Ho FHREMOFETEFERENAEREY
#H B 4FRAE R @ B E M4 F o3 B $H AT B B K fw B TNF-03% 2 69 NAKB luciferase reporter
gene® AR FEFMER  REFFHEAE - A @ AEEREFTRARARRSE
A AR BER R RBEERFLVARM A B L RAM  £HPLCRG 54 ¢
ARG F #Bererine 2 F#H & ©

e - M ER - HERAG  KBTBIH

Abstract

The establishment aspect of the Phellodendron amurense cloning technique platform, adopt to
grow budding have 80% after staying the ChiLan mountain to collect to 800s, 4s treatment, 4
repetition, processings including to grow a plain 0 ppm, 250 ppm, 100 ppm, 2000 ppm by IBA,
15 days to start drawing sprout, start the parts of scion produces callus after 35 days, the rooting
after inserting for 65 days. Taiwan produces live and live composition of Phellodendron amurense
living creature analysis aspect, the alcohol(water) of the Phellodendron amurense material
extracts a rate, showing Phellodendron amurense of the Sioluan mountain 16.3% by Jianshih
Township the most high, with HPLC analysis bererine, is also it is the most high.To afferent and
comfortable piece the influence of the activity:does the city sell the Phellodendron anurense and

Taiwan to produce Phellodendron amurense to all have an afferent and comfortable piece the



function and its activity rather The Phellodendron amurense also has a function of .repress to the
performance of the NfkB luciferase reporter gene that the liver star form cell TNF-ainducts, your
activity is equal. In tissue culture, bud , and the immaturity embryo at the propagation aspect,
the immaturity embryo result is better, the liquid suspension culture development to become a
growth period on 14 days, showing the content of Sioluan bererine by Jianshih Township in the
HPLC ingredient the analysis higher. |

Key word : Phellodendron amurense var. wilsonii, Germplasm Conservation, Metabolomics

Analysis.

3§88 &% R(Phellodendron amurense Rupr, var, wilsoni 2 5 # > R85 » £844
% #&(Endemic variety) * 2F il - BEH - AFL -~ BREO Ll FHREL W
MARM 16002 R 224000 R ZBBBHRY - —HMmE  BAHMZEEANELEAR
FRMEMER HEBFRDERBE A 0 URE PRGBS EM21%E]3.1% » Tho
BALARERE -dNBERATHNEL 6B FRAFREBEZRUARXHMKLBERT/AH > B
shAtga ez — BAMBETERALE - L& LHAERT  RARRKGELERA
RELb ey BRET TR -
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UEBREH AW S EEA R B BRI E TR - B ERTHT R/ &
WR—F4#L TOTRERYEE  BTESHFT AL
QHERERAROEZIRE (NETHERFTALE HERRATFFERER2ZETHR
B EIEFET WA, 198D T H 45| A - E4EFS(seedlings)y — £ 485 - ¥ 584
B[BAFTHRMRE  WBTHEHGAOAR - NS HEAF AR (BB EREL/EEL
P AR =B B A SRR (B RAE,2004) - B —EMER %*(Evﬁriﬁﬁ&ﬁ%ﬁ%ﬁ
deh W R) 00 BRAMAE — FHRE > @ EH  HRATEILSDR X 150K - QFEHF R
BB ESRSHMERERET  ATR-F AR R G R RTHIE 2 F 1515 ¥ (rooted
cuttings) » iHEHE Y HGEI0L UL FHEHNEAEN » AE R FiedE— 4 % % (clone)
G100k — A HMRE » WEH > RATIEISAR x 152K -

3 AEMERRT W (NS ol Alsihrdk &7 & AMFHA SRS R T,
1 B B ATE M AL KT B8 47 (Metabolomics analysis)#g 42 # 2o Bkt A Z B &
& ¥ 38 69154 8) & 4 47 (Chemical Profile) #1 R %8 & /& 545 (TLC) & & 0k 48 B 47
(HPLO)ig fF R M A LG o4, At —F B LC-MSHR SZMLEHAm o CHEEHIR
1B # Ao Bk R IR R (I H-NMR)A% W48 HPLCA TH NMR 5 4 55 1 4 5 2 4047 »
D24 A4 4 b lbip BT BN OBREFHIN A TagERAGRME
Sk 2 4FREH G T A A S MSprague-Dawley K & R, » # F 4260-380 g » 1738
Ats MRS EGRY T » BN HEE T 9Krebs 52 (7 4-NaCl 118 mM, KCI 4.7 mM,
MgSO, 1.2 mM, KH2POy4 1.2 mM, NaHCO; 25 mM, Dextrose 11.1 mM & CaCl; 2.5 mM )% » 3%
BN 95%0; + 5%CO;, ZRAR - HHENLTHERE é@ﬂ‘éﬂﬁ&.@é.ﬂﬂﬂﬁkﬁ%mﬁ
o EGIRN A 3 munk b 2 b E IR (45 RHLAR 5 B P K e B 7 A (endothelium-intact)
5 i & % i (endothelium-denuded)(A #4542 B IR . BB A R @ AR & M B = 12) B

4g - #F B E R4 % Fog Biphenylephrine ( Sigma-Aldrich Chemical Co.; # 480 % A
W Z B TR A AWE SHBBRAAN g L8} AT AETREF EFORLES
fiE o ﬁdiﬁ%é#%&?& » foacetylcholine » 5 & 8 3 :E00% W E&y4FHRRA ﬁr‘ﬁﬁn%iﬁ%

Ntap Rt USRI E S4B EREdUs B 18485 1 14k B (force displacement



transducer; Model FT-03, Grass Instrument Co., Quincy, MA, USA) » B#+#£37C Krébs'iﬁ‘.jfi

F o 3§ % R 4 (isometric contraction) 2 5k A1 B 0 8RR £ o AR 4 3 2304k B (polygraph;
Gould 34008) R BB - TR L T8 gk R » BIHIS5 4 T b — R Krebs'Ei » #H
B H DR A K (4604 4%) » tiphenylephrine 3] e dic ks » Sl 4B P2k B FEHR
Bo R EBE BT HFRAE  BUEBREERAZTHMOGFREARTEELE -
B 3HE B — BAL RO AMAM TR (A) — REANOYRM E 4 TRE
Raw264.74a s 4872 24-well 32 88 » 12/ BB AR S8 4 e iF 205 R84 L BAF12)
BRI T KB o BRI E 2% F ez s iR Pk LA T
lipopolysaccharide (LPS)4 32 - 42iB72/\85%% » L% LA R MUBETNOZ R E - NO® R E X
YAGriess R FEEST 2 & R B + 4 5 A R R B 898% (1% sulfanilamide &0.1%
naphthylenediamine in 5% phosphoric acid)sA1 © 1&5t £84 > HUE LFREHML £
& R B E305484 0 #) A ELISA microplate reader » f£i& & 550 nmF » #4798 F 48 B
RHBE /R E - AKHRUNaNO2 (0~100uM)fr— R EAZ Bt F sk - (B) #H %4 — 41t
f6 AEE2Z A &R (RT-PCR, Real-time PCR) # 841 A 5 F2%M 4 o if 2355 5 Mf
ExsL B AF SR E A o 483038 % U4 C ePBS&E Y 3k » FH A TRIzol (Invitrogen) 1ml/dish
RIHE > ST A26GHR HibRER - BHDERNETRDRSTER » oA
chloroform/TRlzol » 3R 4% 14 8412,000 g 4'C P B o 1554% » F 2 HRNAS S 2 LB KB BR
# o B shiospropyl alcohol TRIzoL;E 4 » $A12,000 g#t4°C W #k.0 104-48 - sk R E T4
3. 75% ethanol/TRIzoli¥ e 4% + 227,000 g#4°C + #o » B2 IR UF 40 & 24 75% ethanol
Sk o fFethanoldE 4% - BADEPC-HOE % » HUASTC Aok 104548  F4 B A3 04 & L
OD260 ~ 280 5 #7 48 4% 88 4% 8% (total RNA) 8RR R & H » A Ratiose 8 A1.7~2.02 /] - iNOS
&DAPDH&) 3| F 3% 3t & £ #Dulak % % % 443 X - RT-PCRF %% A SuperScripTM
One-Step RT-PCR (Invitrogen)# 17 - #8.4% 88 4% 85 18 A 0.2 ug it 47 R A& - RTSr ik 4 & 1 50°C »
30448 5 94°C > 24048 - PCRAE A30MAEE » 598 1 94°C » 158 5 557C > 304 ; 68°C » 40
# :%Hﬁ BA68C o 7448 BB A4AC T #4Y o TH & R UL agarose/TBE bufferite 17 & ik :

Real-time PCR & » LPSA X2 a9 85 ) £2.5, 6/ 8515 » + B RT-PCRA F] 49 F 2\ ehL 484 88



AGEE 0 3 EA B A9 3] F 4T TS - 40 BE L B9 A cDNAL s LightCycler FastStart DNA
Master PLUS SYBR Green 1:#47 - ¢cDNA 4% £Ax1, x5, x25, X125, X625 & R 4-cDNA Y 5 % i
FriastE TR - AP R HINOSRGAPDHZmRNA® £ BT « (C) mipfrEfeyn
% d#ralamaBlue MBI AELEH  TREZH @R BRI B AR ERRE - i
Rt e m A A58 0 fonalamaBlue R E((10%) » #4343, 8% » B automatic microplate
reader ] & & 570nm ~ 595nmy B AE R —F e £ A -
dipdiadk (DNl KM £ FROMBTH - ARRE - (DATDHEE T %k
BEENSM  EHRXRBES R -BHATR - QEBENE - UHF0IY% ZHHER
FHRB T BT0% e)BERE— 4 48 0 £ B NaOCl (41% (v/v) tween20) 7}
F#oost (NEFWERAL TARRBEAT) Bl HOibik - (Q)EMIEHE 124K
HABGEBET - 25C REAABRBERAERAEHE - ENWPM - MSHEEHL - 3£
% %] h21000mg/1 casein hydrolysate(K ##8 % &)~ 10% coconut milk(#k-F 1) 3 % sucrosee (4)
RRBY FHAAYEERHIOLSTH  UBBREZR  #TB4L e Qe A XKEEZHLE A
R/ASAKRFL (AHH BRI UBEIBSGERRLMARH  BABLSAHNBY -
B HHH HEA RF W RT0%BHRE - B AMBAFRE » E/M2%NaOCl B » Ao
—#Tween 20 » A A B EH15~30548 > BLKREKRTRE A ERHEBER - O
BlAR 3546 AR BE &AM HHR S - EMN25-27CHEmE - DmipRifnk
BEM S 2 0SgRE RS aS B E125mIZ AR Y 0 Ao ES0mIZ g e iR 0 32
HEAS AWPMA ST LOR R B R A REHRas » ARELAXTH
Ao BSKRBARREBEARE « AT 10RBRLH R (BRFEHIMBEARA LS
RisgHztofl) BHBHR10mpmitd o 3848482 F USCV (sedimented cell volume)
ARt kWG BEBEREL  BHRFHFSEL EHALLRAMGERE LA
SRR BHBREFERENeBE RT  ERESMBETRERE - (E)*mﬂaﬁik
A RIZSmIERR P AR R KEZ X mi50ml (N4 mAmH F40.5g) a4
o BIT-10K RIS AR - dole B In R B LUK TR R B84 o AR BRI

i mi B ASLAEX (airlifil ) 44 R 8 53541 4a. Air Compressor (Tokyo



RIRAKIKAT Co.,Ltd) b.pH Indicator DPD-3 ( B # ) ¢.DO Indicator Model-M1032 ( 8 # ) d.pH
E 4 Broadley James Co., Lid e DOE 4% Able Type 10AN ( 8 &) {.pHE#: Broadley James

Co., Ltdg.DOE4E Able Type 10AN (B # ) (Fé=i3 A8 HREHE RS EL > &
F54 o B EREAME SR © (high-performance liquid chromatography, HPLC) (1) ¥ :
Model PU-2080 (2) &4 : CI18 5uM 15x4.6mm (3 ) #M 5% @ Model UV-2075 (4) 4473k

2% . ChromPass (Chromatography Data System) HPLC3& 4 %4 (1) £ 42 C18 5uM 15%x4.6mm
(2) #8848 © FEIR0% -+ 7K20% (3) %Kik : 1.0mlV/min (4) PDA & E#E : 254mm (5)

Column oven : 25°C (6) 4t & 120 Wl ik ik (DR SEHERZ R AR RImg

a0

BE#2mlF 8 (methanol) 124045 um BB BRE ¥ ST A Img/ml ZEHFERLLER -
(0 5o 2 B A A 4 RS BR 2R SL A BN TR F Ao N RIS RUAR B Aty 0 ARERS0 mg M By
FEAOml BSEP > NI mFEE > BhAlOml=f FRAI ml=RAK » imixed

vigorously & B SH484k to e S 5 R4 » H4E2000pm o WE A TR RAR
AR ER -k BEHRZ ZEFRAGH 045 um BEEBE BENATHBEMRA
TN AR A HBE AR ARG YEN ml B4 BRHPLCAR ) iz 48 -
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ERFRME - HHF —K)
HEHEE B #3 s 4 $E
Mk eER 95/07/31 Ak 1500
7 3500
EHTH 95/08/04 Htk 300
7 100
fdm 95/0807 o 250
7 600
bk 95/8/18 A 500
i A 0
HBLEFREE) | 95/08/24 GRS 450
A 0
A2 B L (9 1) 95/08/24 Ak 700
&1 800
APl 95/08/29 A 800
¥ 2600




&5 IR RER(E =R)

HEI B #1 52 #E
Mt ko h 95/09/05 &+ 7500
ERGR 95/09/09 #F 6500
i 95/09/14 #-F 7600
ik 95/09/18 #-F 8500
#HLEFRER) | 95/09/20 1 9500
A2 B L (o9 k) 95/09/24 #-F 7000
K Pl 95/09/30 #HF 5600




£ F R R ZR)

BB B #7 A $E
M REH G 95/10/01 #-F 5500
EAEAR 95/10/09 #-F 7500
3Ly 95/10/12 Z: 8000
4 ik 95/10/15 #%F 9000
#ELEFAEE) | 951020 - 6500
# 8l (79 ) 95/10/20 #F 6800
KF b 95/10/25 #-F 6265




ZCHRRERAEASEIRE
(—)-95%9F238 :

1 Bet LRAERSFIRAMAEENMEN LIREIER— 3t 800 (B 13) > &
FTRERSE MR ASAHIBREIBEES 4 REAIERIBA
# & % Oppm ~ 250ppm ~ 1000ppm ~ 2000ppm([E] 14) » HEKE A 50 %18
R HBstaTinAR A 800 £ -

2 HARBAENRRBEARE 0002 2@ MEBEITELI0DELE

BATIHIGE ¥ - (B 15) -

3 EM2 3 RELA(DNFMRSE (DTG mY FHRB%E L BB LR
FEAMKE  ERATHeYE2Z YR EN(E 16) R EFELTHS
HERTONBARZIHREN  AEFHAAERE  NHE ARG A
po— L RERABBHA LM HIREXBEER 17) KAHBEEHNEISKE
F )

4~ BB AEZERH 60 TR I10F -

5+ —RBHENIIER 15 RIEA 8096 M 44 3 (B 18) » 34 35 RILH 44 3
TREALRSEYH(E 19)-

6 MR S REBREAFRH BT L

1. B RITIEE 65 REREW

Oppm 250ppm 1000ppm 2000ppm
AERAomuEstt® |36% 29% 439% 41%
BHRE 0% 0% 0.5% 2%

LR 55% 619 52% 50%
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C AR L RERE 56K RF 10 200 18 F 4 AT b /THRM - 483t

95 10 A 24 8 :

HERBEI0 X ABEBZEELIO A BATERBUEKL LR
A BB RETENERE -

CRREETRIS20ZKE EXARFRE _BRERSE T 0&RE

AT Z BRI R E M X AT G R -



g " oty
e e
£ o RN LTIy

AL x

“-;'1 % T

s

W
A

17 5 18



& 19 & 20

L HMERBTTH
1, BHERTERERAZEMSHBESOH B IR AMHARERESE
L ERBRCBRE  BELHARE - KPP LR BAFENRMBEL
#36(60° C)yth s 78 A B2 R)Fo 80% A (1 R) B RIL RS IREE R
BHhAANRRA LML RETBAKET SR ARCOREYE—F
YR LEERETEHNKEZRE -

2. AR 4% B H A BRA)ERE, 5 £ B ik f7 HPLC 547 -
3. EREEFCKREY, LB LB R E T KT o B 4F R AT B
it g A Rimfp st R H e A AR E R m R ey B R &
TNF-  #% 4% &) NFKB luciferase reporter & B &4 & 375 M 47 5 38 - 804

F4oF:
4% R
(DERESFH
BERG TEFEAERERSG ERBRB -FZAHKP L AtE R

109634 F



R2FEMBZBERRO)ERE LR U E/FER B E

TEHER 16.8%
REHEBRLFER 16.3%
ERBAR T 8.7%
HARE TG 8.8%
HELITAEEE 10.9%
KLk 12.9%

B AikEEE 3.06%




(2)HPLC 447
HPLC #-#: Zorbax ODS 5 mM, 4.6 x 250 mm
Mobile phase:0.1 M tartaric acid:acetonitril:MeOH:SDS =495:400:100:5 (v/v)

Detector: UV 345 nm
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B 21 HPLC 447 & 2% 28 79 4 bererine 2 %
Berberine # & &: y=2E+09x +269110; R?=0.9995

& 3. RERR7EH #4544 berberine [berberine (g)/1g]

TERER 0.0212 £ 0.0003
RAEEEBL7E 0.0261  0.0025
EROMRWE 0.0215 + 0.0002
I E I 0.0189 + 0.0014
B L RE R 0.0218 + 0.0015
AL 0.0213 £ 0.0010

I RRHLTFRERGYBETELRREREF U A T HREATE
LiEMnmEg-




File: YLLin-{Huang-Bo)- PE-vasorclazation-Comparison

or O Wast-Husng-Bo-Pien (hu7)
@ Huang-Bo (n=0}

40 |

Relaxation (%)

80

1060 &

0 0.01 0.02 0.03 0.04
Extracts (mg/ml)

Fig. . Vasorelaxing effects of various extracts in endothelium-intact
aortic rings precontracted with phenylephrine {0.3 gM).
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File: YLLin-(West-Huang-Bo-Pien)- PE-vaserelazation-Comparison

0 - -O-We:l—Huang—Bml’len (=T}
@) Wort-Huang-Bo-Pien—Bu (=11
e~ West-Huzng-Bo-Picn—EA {n=11}
Ml West-Huang-Bo-Pien—H20 (n=12)
20 F
oy
< a0}
=
[=]
K=
g 60
4
80
100 &= . . =
0 0.01 0.02 0.03 0.04

Extracts (mg/ml})

Fig. . Vasorelaxing effects of various extracts in endothelium-intact
aartic rings precontracted with phenylephrine(0.3 pM).
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Wy L B th i 7 & 3 2% (West-Huang-Bo-Plen)#fv kG #83# 28 #f & B 4F R 7F
MEmERE O SRt I B ENIL S FALTERNKE -



4.6BAFERTEF RIPFIATR LAk o5 HSC-T6 fm Btk ) 4 52 4 (A)Fu(B)
MAERABTHEM G, ELERERAFBLNFERTELERENY
55 ARG (C)F B M ATBE 2 Kk 405 TNF- 3% 4% 69 NIKB luciferase reporter
gene B R AT E A W HltE M, RHE 4 Fo

(A)
BrdU 20060810 (370)

= 200 r .
DMSO (1110000 B 150 |

8
PDGF-BB (10ng/m S |
REETRE(ym) 2

g 50t

2

0 i 1 1 1,

Control PDGF w310 HRE2S w0
ug/mil

Bl 24. &35 83 ST BE B K w e HSC-T6 tm otk & fm i 3% 4

160 [
140
e 120
E 10|
§ 80 |
B g0t
20 |
0 : , - : .
DMSO X1/16¢0 + + + + + +
PDGF-BB 10 ng/ml - - + + + + +
+
TR (ug/m) i i 10 25 50

B) 25.7% B& 4 ] AT Bk 24K 4o B HSC-T6 tw bk ) b B3 4
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100 O D L e

B 26. &5 ¥ AFRE B ik tm B TNF- 3545 o NfKB luciferase reporter gene 49 & 3,
FEHHpH4ERA

mEinh e
BEMEHRZ BB ARRBELLEM - 558487 WPM - MS £ B34
% %40 NAA  BA - TDZ R R E A4 & KA B 0 384 30 REREK
FHEN RS ERARARY (B2729) ARBETHEEE TR MK
(8 30-32) LE#HEMA RFBA LG RE > FHha%eiGas (B
33-39) - A AP HmiE s HEY ARG REIFRRBA KT UE
ho TDZ Z 38 % £ BB KB HaRNER S (B 35:37)-
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F4- EMEEAY AMSEMAER SRR REZNAABEBAR &5 558

Bz F e
NAA BA AL Callus 34 %(%) £ RARA
(mg/1) (mg/l) oY (30 £44)
0 0 15 0 -
1 1 15 87 ++
2 2 15 100 +++
3 3 15 100 ++
5 5 15 100 +
2 3 15 100 ++
3 2 15 100 ++
1 2 15 100 +++
2 1 15 100 ++

Mttt~t o - REBEFFERDF

ME—BOREH  B-REZENER




EOEMEHEHE AMSEM AR SRR REZNAARTDZE 45 R

R A

NAA TDZ A Callus AR
(mg) (mg/l) 183 FRE (30 %)
(%)
2 1 15 100 +H+
1 2 15 100 +t++
1 0.5 15 100 ++
0.5 0.5 15 100 ++
2 2 15 100 -+
1 5 15 100 ++
1 1 15 100 +++
0 2 15 100 ++
0 0 15 7 -

Mtttt~to - R EkEEEEEDE
KE-—H42EH B REZEEEHN
2. A M
B E A8 A BRI LB ARG A RIS R R R AT
P-20C ok f - BB EBURSE T » #) A 520848 & 474k (high-performance liquid

chromatography, HPLC) S# A HF ¥ A+ 4 E -

Eb#mmAs kAT E (NAA-BA-TDZ) ¥ & Hrata By E s
Mo EFEERASEGEST 0 UKD FBARNEL NAA R TDZ ¢h b
A E AR Bererine 2 F » 2% # 0.036 mg/ml (B 40) -



4 L

01 2 3¢ 5 6 7-391011 1213|415161515192021232424?52621282930
Min

B 40 HPLC 447 R & A e £ NAA 8t TDZ 3% % 2 444 2 Bererine 4 &



