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The construction and improvement of Gu-Sui-Bu in factory faming system:
Pharmacognostical identification and micropropagation of Gu-Sui-Bu
Chao-Lin Kuo'*, Chung-Chuan Chen', Hsin-Sheng Tsay %, Chang-Chi Hsieh’

School of Chinese Medicine Resources, China Medical University'

Institute of Biotechnology, Chaoyang University of Technology
Department of Animal Science and Biotechnology, Tunghai University3

ABSTRACT

Now Gusuibu has been used is one of the most usually in Chinese medicine, its rhizoma was
used for invigorating the kidney and strengthen bones, restoring the tendon and alleviate pain, that
cure for lambago due to asthenia of kidney, tinnitus and deafness, tooth-loose, sudden sprain and
contusion due to trauma, sprain of extremities; ie., topical application is used for alopecia areata,
seborrheic, etc. The botanical origin of rhizoma derivated of Gusuibu should be only incoulded the
Drynaria fortunei (Kunze) J. Smith (fam. Polypodiaceae). Through collection, research and
identification of Gusuibu in Taiwan, six species were found as D. fortunei (Kunze) J. Smith (fam.
Polypodiaceae), Pseudodrynaria coronans (WALLICH) CuNG (fam. Polypodiaceae), Davallia
formosana HAYATA (Da. divaricata BLUME) (fam. Davalliaceae), Da. mariesii MOORE ex BAKER
(fam. Davalliaceae), Da. solida (Forst) Swartz (fam. Davalliaceae) and Humata griffithiana
(Hooker) C. Curistensen (fam. Davalliaceae).Becase of the numerous marking plant resources and
mass application of Gusuibu in Taiwan, populations of these kind of medicines were decreasing
quickly. Due to the mass demand and application of alternates of different species, the excessive
collection of wild medical plants was causing obviously. The objectives in this study are: to
proceed the tissue culture, mass propagation and domestication of the two original species, D.
fortunei and Da. divaricata , and use these mass propagation material for developing study,
resource and yield promotion.

key words: Gusuibu, D. fortunei, Da. formosana, mass propagation, domestication
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FRELHTATEZ - HERNHEAL BRUBHEARHEES - EHAFEIIR
BEAILBE THALFURAEGH HEF SMEREF , ToNERCERAREA
EREAHMERT BH LA - ER2ERFTERRE - T-8F% - THERE - BRI -
MENG s bR GRAE o BB RN RIRME Y E R KEEF #H(Polypodiaceae) i
¥ Bk (Drynaria fortunei (KUNTZE) J. SMITH)Z AR & » B ERE > BREEHEZ FRHH
Kk #E 5 # (Polypodiaceae) #iik B (Drynaria (BORY) J. SMITH)AE 4 —#& > ik (D. fortunei
(KUNTZE) J. SMITH) * B ¥ $ /& (Pseudodrynaria (C. CHRISTENSEN) CHING)—#§ » £ & & (P.
coronans (WALLICH) CHING) @ F #&#4 #H(Davalliaceae) F #4244 & (Davallia SMITH) 4K =48 >
S B R ERE (KEFRWE) (Da formosana HAYATA (Da. divaricata BLUME) ) ~ #
M B 7% #8 (Da. mariesii MOORE ex BAKER)> i % & #8##(Da. solida (FORST) SWARTZ) LA B B 5 4
JB (Humata CAVANILLES) A #1 — #& ° # #k & F #& 4 (Humata griffithiana (HOOKER) C.
CHRISTENSEN) ¥ £ ¢t 548 » ¥ R0 AR - EBR - 6B FA#H (KREFA#H) RIWKEF
REEwE e FTRABAEATATREAARMETANFER  REBELKEEALEN &
REREFTRHBEMAKRBRREY  AXEBEERT WREALFARSEEARAR
BRFABRAEMOER AAFTZB 4B TRRAEFHNFIMRAESEFAH (KE
FRE) RER > BATEKBEEZXEFRARIEERRRZAR  RERXEEAAFHHH
B~ BRHABERAEENHE -

unf

i AR

AHEZ BBITHBREETHRHE (KEFTHAH) AREMHBEEERETHERS
b2z HAE  RERXRELAAGOMF > RO E - BRHATREEAOHRE - LERKHK
BHARIEFRBBEMERCZHBA - ARARAEILHFTRABEMZIMBEREE T AR
Hadss ¥ A G RMBRTFHRALIRTRORELA  EHHLRRTREHEIEE
WA THTE—THHBTREE AEERAG BFE—THEIMBREEFTARAOEZ
B B ¥ 46441 30(GAP; Good Agricultural Practice) ## ¥ RBH ¥ B A 4> EEAARER Y S E
SO FME LA BERASHALFPELNEARLBY -

X RRIR

FRAAETATEZ — BENREAYE BRUBEERAEYF R4 EHAE(R
Y24% 19893 RBBZAELEE BRAZ 19R)Z: THALFTUARE EE  #HFH
L MR E ) ToNERCEELER EREAHTRFT BHLAIK - PEANEGR
T BTG REFERS - FRBEEMRARE LT UARE A ’E"?#E%ﬁ s B KR F#
(Polypodiaceae) &9#tik (D. fortunei) ~ £ & % (P. coronans) » BB ##+ (Davalliaceae) &9
A ¥ B R (Da. divaricata) ~ 5 B #34 (Da. mariesii) ~ H % % #44 (Da. solida) %(R.%&
Nl > 2001) © 4RIE B R KM % ey {524 E S E AWK (Anonymous, 2005) - BR.E )| #
(2001) Y AEH LB TEEREXLFTRECARETAH  PEENFTRAHMEZREK
M- HEREEHFTABOAT  HELRRTEER (B£8 1999 Mk GFrF& >
2001) - FETHEBAREFA#H (RE)] 2 200]) - EB=RFRHTH EUAEERERK
BoRGHE RMFEEAUEERAE > HRASGHTAH (REFTHAH) -

XRBkds B s e B 4569 R (Jeong et al., 2005) ~ R FBERFARABER
AR RSEBBRDT (BREH A 1998)° 4o Eifl » FAEFR L TR EBGEHES5RIL
HREREPREFRETFRARNGTEEE R AR %IEM (Coudray ef al., 2003 ; Kruger
etal.,2003 ; Lopez et al., 2000 ; Zafar et al.,2004) - £ 5 — 5643t & > FRBE LB Fite
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BREATAHBREBESRKGHRG LERARMEHYPHARTEMNSSE  RAART
FBMERGER -

BIHEE (P23 51999) HERIFPLAEHEER KGR FEBEFTELRRIFLAX
£ BT ERE  #HE54AKREF (bone-specific alkalin phosphate) & & ¥ B & & & &
DHRBRVER o KX EFABMEEIPRRAT T IRRMERD A AR IER
(B ¥ £ 1999) % 4m i 75 M B9 P 3% 0 44 Bk AE AR 38 3% B 4 B 3¥ 4 (Chang et al., 2003; Jeong et al.,
2005; Tang et al., 2004; Yin et al.,2004) > 1t & #%4t (calcification) /£ A - Liu et al. (2001) 4&
b EH ST el A N BERARAEREE T e RSB L8NG E - MBS
ok Fmpe A (Lin et al., 2002) » #pHlak B 4hE M (Jeong et al.,, 2003; Sun et al., 2002,
2004) &A%, (Yin et al,, 2004) - £t F ol BE F ol £S5G4T Mk S i
BRAE B 1aiph THFmty T (Sunetal, 2003) -

Wk EZGH RS AREFR £ F naringin %A R E4E S E69454% (Wang and Li, 1998;
Zhou and Zhang, 1994)» # K3t Z N —4F (96 &) XX naringin RFPFEHL B E Rz
# # propelargonidins & flavan-3-ols &) % % #7530, > 88k R %4 naringin #HiEF e F
# 4 4 M (Chang et al, 2003) - 3% F & (2001) HH MR FERZH TR RS B
(-)-epicatechin-3-O-B-D-allopyrano-side - & # M F #4448k & epicatechin &y 2% (Cui et
al., 1992) - Naringin # A % estrogen receptor #8 ffl 494k ¥ (Ratna and Simonelli 2002) > {2 #}
HE@BOERRAE > NETHRGWHNFTERZER > FHXBBEHZ -

BE GRTERIHERES BEHIRRREAFTEAREAREREAMA F AL
BEMREMELHEN > FRHBEMN FHOBRBETIHLAME  2RARALE K
SEGERMER KHEBRBLRABRLALE S HIMRMBZIRE  FENERR
MEPFAVKHBER) REGELS AL LAMZEZR FHE _CAROWTER R
WHRESEFTRE (REFTAH) ARBEEL SFAFHEOTHRELN  HAHMBRRERET
il (REFAH) hREALHERAET A (Albaum HG. 1938., Camloh M., et al.,1992)
BRERNEHFEF(EE L% 1999, Loeral ,2004) > RERAEFTAHBEMALARZBY
EFA 9596 FAEIMARRRAAHR BT UABEHERREEH (Tsay e al,
1989,1998., Satish ef al.,2003) $48F -

RHOLFLPOEBTHERARTFRYER > AFRTHETHRARFER(BE ALY
ABRTFHRORFREGRAUEERE) MR TLHARTAREFEFRL  EREMARL
SHEBRNE 10%GEA £ % kioth) B F 88T 4 5 (apogamy) #) 45 1£(Sheffield&Bell, 1987) »
B FHEA LT EBREMN L F XA invivoFo in vitro T 473 {4 > 5] 4o : Platycerium
species(Hoshizaki, 1977; Hennen and Sheehan, 1978; Richards er al., 1983; Thentz and
Moncousin, 1984; Wee, Kwa and Loh, 1992; Camioh, Gogala and Rode, 1994) » Fr-T & iR & L
8985 % S 7% 4375 F 82 (J. Ambrozic Dolinsek and M. Camloh, 1997) » 4 95-96 4/ % s 32 3L
AEFHAMALAN _HEBRTFAEGHBE  EAHERELHFHMELMAFREER EH
HRHEEEZRY - PEERRREE/L B REEAREBREBRNAKETHEH
% BULBIROME  UMBRAAETAH _HEAEMARBEN BB ERELHE
BA-BIEHEBNAARAEERE - BRI R4 R £8 GAP (Good Agricultural Practice)
HERBHOREXHAS BREEREARE -Ftb AT ARG ZLBTERME
EHMMBRAREFTRAH _BREMZ A BLIAEROHH  TURREENELZSH
B ER o FTERASENEZHRIEBTEFHAFTHRREITAEYA - BMLAERT -



B R 77 ik

(—) ## .
143k (D. fortunei) I Z hEFHRAIEFHZIZHE
2.6 54 (Da. formosana) BRI Z YEFHEARIOFRZIZHE

(=) R
1.MS Medium
2.Plant Growth Regulator (BA, 2-4D, NAA)
3.Difco Agar

4.Gelrite gellan gum (Sigma®)
5.Potato

6.Sweet potato ( & & 66 %)

(=) &Z
1.88484#% (Nikon FM2)
2.8 BB 4# (Fiji S3SPRO) - Nikon Coolpix 4500, Japan
3.8 BB 4a# (Nikon Coolpix 4500, Japan )
4.884% 4% (Nikon ECLIPSE E400, Japan )
5.884% 4% (Nikon photograph T-2)
6.85 4% R 443t (Erma 0.01mm Micrometer )
7.3 88 Ba 4 4% (Nikon SMZ-2T)
8.7k 8Kk % £ % (Branson 5200)
9.%F%-F (OHAUS GALAXY™ 160)
10.8 &4 4% % 2 (SONOREX SUPER RK 1028 BH)
11.% 4 (CAMAG universal UV lamp A=254mm = 366mm )
12.2 3 & 41 % % (Global Positioning System, eTrex® » i& % f§£5 GPS)
13.£ H4£45 4 (Laminar flow)
145 a4k 32 % £ (Plant Tissue Culture Room )
15.% B # (Autoclove )
16. @8 X158 EEHMmE k%4 (orbital shaking incubator )
17. pH meter :
18. 5 BEMM4A k4 (Illuminated Incubatior )
19.;8 ¥ (Green house)
20.blue light (450 nm)

21.red light (660 nm)
22 far-red light (735 nm) or complete darkness

23.cool fluorescent tubes( 3 7& & A 38 umolxm'zxs'l) a xR
24.% - B2t 45 (JEOL-JSM-6330 F, Japan)

()%

—~ BRRBBEM MR (D. fortune) R &% 544 (Da. formosana)Z 54 a8 3% %k K
X AS AR AR

S FRBBEMNIMBRRSETRHBETEFRARB FHHAE
£ 12XMS THEARENTLTFHET E > B 12XMS A #BEEITRE
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RAFE IR -

l3e %A R FE8dk{E pH : 3.7,4.7,5.7,6.7,7.7,8.2,8.7,9.2 #v 9.7 thifst ; shakla
a2 B 24 IN NaOH(aq)ESL 1N HCl(aq)T‘;ﬁi Bopr A 3 KL 0.35% gelrite(Sigma-Aldrich,
Inc., USA)EIML - 348 %Ak 8938 Hm 3t L % 8 &) parafilm 4 & & 25+1 CAR LA
#8 16/ 8h light and dark /&3 F #4932 % ¥ #4738 % o

2RE) AHME ¢ blue light (450 nm), red light (660 nm), far-red light (735 nm) or
complete darkness ; PA cool fluorescent tubes(Ft3% & & 38 pmolem-2¢s-1)% & # 5%
oo RERAFE)BE &L RFMEIEHmix E A LED-light plant growth chamber (900
FLED, Taiwan Hipoint Corporation, Taiwan) it — 4 4% %] 4 25+1 ‘C R &8 27 16/ 8h
light and dark - (3% : LEDs & —#& semiconductor diodes R 4% & 4 & & ik oy T
HHE—REOK )

3REMEME A2 MG BN EBE MBRR SR TRETeTFEFRREH BN
A8 144% A Ba 4 45 (Nikon ECLIPSE E400, Japan) i# 4% #t 43 48 #(Nikon Coolpix 4500,
Japan) #4764k R 28k o AT RS A T FAAMSE(JEOL-JSM-6330 F, Japan) #2% A7
AR EBBAURBABITARREBABREARE KA EAOBE TR -

CREEBNEHAMBRRAETRBRTFRE RO E

BHEHEATERABANRERI A ZRARNEANEHER X BiTH
Bro Z#MARAANE %% 5 1. Tree fern trunk fiber mix (TFTF Mix) ; 2. TFTF Mix :
Peat moss (1:1) ; 3. Peat moss © TFTF mix & Peat moss (Klassman Potgrond H, William
Sinclair Horticulture Ltd. England) 8§ 8 ¢ Y B B M7 B85 L9 B ERBH )
SHENEHRAER 6 mPAERENBTLEERBAK—R - BAIBFHEAR
2 FAREEABTRRGRE -

CBENREEA BIHMAEZFABARIILERRAOEELZ L
B REBEMIFOEK BAZIERT > ANARBA T FHAREE

% ABERBEE (BMARESRHY) » BE-—FHRFERZIILBBZIREY

BREA  BEBHEKORARER  BHEATANKARE  FEEKMA  BRE

e RABMORR > ERAHEICASHE  REXARBEETRAFTX

Bé& -

1SR HE Bk REEFR# (REFHH#H) $-4 > k¥R Loy
TABAER > WFKIT R TR LZENT% BEBHEEEFEIONE BRI XA
8% 575 % (4 100 mL 4 tween20 i )R F R E & B ETRABHF 15~20 545>
BERABRMEREBAAREKRIRE  ENEREn EREBRTF - RENEA
APHARHETR  BARALRTHRIHASL  XREAATRTRIHKEITAE

235 Aoy E ¢ U MS (Murashige & Skoog,1962) &4 BMER H R AR AE
F oA 3 % EEER 09 % Difco agar (2 0.4% Gelrite) - & 4 NAA
(a-naphthaleneacetic acid) ~ 2,4-D (2,4- dichlorophenoxy acetic acid) -+ BA
(6-benzyladenine) ~ kinetin ¥ &AM A EFEHH > &5 Lo\ agar ATALA IN
NaOH yq) & HCl(agy#¥ pH 14 28 £ 5.70 + 0.01 > £ 4% 22 121°C ~15 Ib/in® (1.05 kg/em?®) i
TR BRRE 15 stk > MRS BAHHER -

3IBRMIL AL BHHEN 251 1TCEE - B BA ( Bih L8
100 uE/m’s » 6i&k & 350~800 nm ; /& #3%% : % & 10puE/m’s) Fink o

ABEFTK  RREARAEZE NAS I0m B&X  EXREBEMHE_RASFRF

-7-



ZER  BAERITHEN250+05C « B K A% 100 uE/m’s > 58 B 14 /)65 >
FMEBEATSS h T mOB X TERRILEE -

SEHIBAEFARA HORIGRTRAMM BN R T K he 0.5~2 mg/L
BA & kintein 2 1/2 MS Bl #32 % 5% > B30 RARELE R  FEFHERE
BITRKEFXABRANE -

CAMZFAERAREYHABA LA TFARGHERTE  BEN RS R Fw
1~8% 1 B3R - 1~8% 9% R - 0.5~2 mg/L BA # kintein 2 1/2 MS Bl g3z
R BIORBAEHANTEER BB HEKBETAEE AR A WIEY -
THMAREFAMA  BTERARE kAL RER -

SREIMEMAELHRAZIL B E AR HMFHETEMEL  ANHEYWERA
FHML E—BAAKBBEREY  E—FHRARAIIZIAEEHBEL -



ERAH

LERMBRAE LS TaHE (REFTHAH) E_HEHAMWZIHRE LAETRAERET  AY
NEREREMARHEYERYENRAREY ARG ET - BBRAEKEFTH
(Polypodiaceae)#i4y * E—A ¥ —ONREBE RERAMBIHEREL » FIKAK >
FEsANEXY > G AREAKThHANIOVETRVERSFFIABEALK
NS A E B HARFIG - ERERE (KEFHAH) > AFA#HF (Davalliaceae)td#
WRXEANEAE REBAMSA  #HFEFEL BT ESAIRTANR > BB Ta
EREME HREBEREBEOALEELENZKE  EREAKTEREN VLT R
WERMFIAAM PHMEZEUN > FRETRATMABRAN  wE1-6- AELRLT
OW R MABBRLENELE - EPHRMABRLMBE - ARBURERBELSHLLE
EBEAKS AT ERDFRTE - ERBEH L OB TAH ARBURERESH
LE - SRBESHLUE  HPHL  MABAIREFRBRRERBBTARL °

QABMBAEEFRHE BB RERA TV ARAI SR EHFRFORR > £&
F 4 pH 7.7 1/2MS » 2 % sucrose * @ B4 38R A RAEEME > REFTAETRNEF - A
FHBHF R ET@Er R BABRAR G Q2EALEERAR  wET7-8- F
HgETRERAMNAEZRNARBAIBRF IR TRIME  RAEXABH - 8defd - K
FIASHALROVE LRATRAENRNAEZFARAAIRE SR TH  wEHI-10-

SHBRRGRERBE BRI RER  THHRNEBEER TR BB s LE—RBREHM
MEmMAEYEHE  wEHI-10-

ARBRMBREETRBE MBI RERNENAELTARBAR RS SR TR RS
FHARBEE  Bpd FEAASKHEARRAYAOVE  SRAHABRERINARREE
HEAESTARES SR FH  BTREEH > . pH 7.7, /2MSApH 5.7 12MS F Ao
4% HE&ER - NaLTHEAREKS CERBEIREX AR AT A WwHI-12-

SHBRREEEFRBE_HRZHEK  BRERNEBRERICBARFT AT TR KR
RBER RS BRABERBASBNBENRERARAZER  pEI13-14> CHA
HEME2AY  BCE—FRITEAEEH  LEIS-18- BHBFTLROREHR >
3% fiPeat mossNE I RATHEARSZIETHYY - RTFTHERELREMBAKREL AR
Eo10BMAAREUER - LEHEELTE—FRA CERBIAREFHMAZE
Be) ARBURBEECAEL ALY B FTRHBEMEE LI RA B BT -

6.8 A FHE > BRI ZMWMRAEEFTRBEENRELTHALALIBESN > AARLCIHA
BEEMAEE G BMASEASENBET > ARBTEERENE S R
HERRIFTRHBHEEHEE LI BARLAFTIRLBY  FEAYE -




HERRAEFH

FARARECRREBALETALREBUHEOTAHBEMZMBREETHE (KREF
BAE) B MHRAMZRE ARTHRASRET  BESNTREEEHBEEMERY
EHBRREREAGFOEIL - Wk AKIEFTH (Polypodiaceae)#ti#y » AR > — I HNEH
E O RERBAMRIHERELE ERABA BT EIANELT > R AR ER&T
HRAINS VLT RV ERIFAEBRAL A R YHIBE BRI G - B FRE > AFR
##t (Davalliaceae)tity > WX ENHAE  REBPAML KR #HEREL > BT EIAN
PRTES% » B768E  ThHEAREME REBFECREOHEAFEAELENZKE  AREAKT
BRAENHVETRVERMFN LA FRZEUN > PRLERATMABRBRAS » /AL
BZARE - EXRMBRREE TR B ORERENEE R ARICBAERE T A0 F8:X5%  iF
HARBRE M FARAAKHEARREASORE CERELER R85
BABBNEEZIAREFABAZIRH CITRBAEZHY - BWMRRSEFTRAE _HR2
Mk BRERNLAREZRIBEAZTFTARL TR TRTHICABABENBTHXRE
CRABANREY BHEPETERGBER Lth A Peatmoss NEHRATHEESR 270
FTHRHE RTHRABTARABAKLANARE  I0EAXKEKERE - £EHE BT
E—FRR CEREIAEYABAZITTEY  ARBORBEEECRELHAMSEY &£
IEREPEMEECZBANEART ARECHARLZEHAELEFHY > BATRE
¥RAAWBET > ARBTEEAENRL RN HERR I FAHBEEM E Loz 8
ARAF2RLBN HAERAYY BEHINRBERXERAEFAIHRE 2AREF
RAEM AL ARZBY -

HERFLRRBAT AR C 5 BER SCI # x5£3% 1 (1)In vitro cellular & developmental
biology. Plant : journal of the Tissue Culture Association : In Vitro Culture of Drynaria fortunei, A
Fern Species Source of Chinese Medicine ‘Gu-sui-bu’. (2007) 43:133-139 ° (2) Botanical Studies.
Antioxidant activities and polyphenol contents of six folk medicinal ferns used as ‘Gu-Sui-Bu’..
(2007) 48:397—406. - &4 R F e i F2N(1)2007 4 B B L @ £ 4B LM & F AR B B
4% ' TPharmacognostical identification and micropropagation of Gu-Sui-Bu (1), ; (2)The 23"
Symposium on Natural Products ¥ 14 8 4% 3% X % % © T The identification of Taiwan Drynaria spp.
based on the sequence of the internal transcribed spacer of ribosomal DNA ; (2008.09.20-21) -
MEmR > BRITBE-FTHERERDGETI > FAANERZEARLHTRME -
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B2. &M 5 el 2 fF £ M Ak
Fig.2 A wild plant of Da. formosana

B3 ik 2 R RBRt T T #uih £ A4 B4 M FamMzBRBETF  FLER
Fig.5 Non-indusiate spore of D. fortunei Fig.7 Indusiate spore of Da. formosana

-
-
B S. kiR E 2 554 K Bo.&MAawREZHkAE

Fig.13 Amplify of rhizoma of D. fortunei

']

ol i

Fig.15 Amplify of rhizoma of Da. formosana

.

Bl 7444 5B 3 48 2 K % % 5 BS.& N R R N AT KA

Fig.7 The mass propagation of prothallia Fig.14 The mass propagation of prothallia
of D. fortunei of Da. formosana
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BOMmBERAETRARATARTRE BHIOEETAHMAXRATR ML+ A
A ER AR EMFZIOTR
Fig.9 The mass propagation of prothallia and Fig.10 The mass propagation of prothallia and
production of sporophytes of D. fbrtune‘{“ production of Da. formosana

— ; —

“‘-“ - Y| : ) . e 4
@Hﬁ+ﬁ¢%%ﬂ§ PRERA BI12.68TRMRERIATRA
Fig.11 The mass propagation of prothallia of Fig.12 The mass propagation of prothallia of
D. fortunei in cultue room Da. formosanai in cultue room

-
L
-

..

- P
i

5113 ﬁn‘ h%?ﬁzﬁ#%‘*%mwﬁ?ﬁﬁin [ 14. uf%“'ﬂ‘ﬂ?fﬁkfi?‘?ﬁz,ﬁ *—%%%HHE&?

nAERBPRAFZETHR (Z=EA ) BN ERMATPREZRTHR (X
Fig.13 The mass propagation of prothallia and @A )

production of sporophytes of Da Fig.14 The mass propagation of prothallia and

formosana by taming transplant and production of sporophytes of Da

cultivatiog in growth chamber. (three formosana by taming transplant and

month) cultivating in growth chamber. (six
month)

<12



1503k K& X782 R A L 7 f8
wERMTEAZIETE (Z=EA)

Fig.15 The mass propagation of prothallia and
production of sporophytes of D. fortunei by
taming transplant and cultivating in growth

chamber (1hree month)

Elimﬁmm%ﬁ£+@ﬁﬁ%i&

Bl16. 5 FamA XA R EMIIL

MmN ERAPRGFZRTR (NEA)
Fig.16 The mass propagation of prothallia and
production of sporophytes of Da. formosana
by taming transplant and cultivating in growth
chamber. (six month)

Piss: S BANBEARYA

Fig.17 The mass propagation of greenhouse of sporophytes of D. fortunei by taming transplant

& 18.
Fig.18 The mass propagation of greenhouse of sporophytes of Da. formosana by taming
transplant in small pots and cultivating in growth chamber

in small pots and cultivating in growth chamber

LR ERHICHEE R R ENE KA PR B BENEE AR YRR

13-



9

1944 3% 51 1048 408 % 4 &5 B 20.%& % BA MBS AE F & RN
Fig.19 The growth of D. fortunei by taming Fig.20 The growth of Da. formosana by taming
transplant in small pots and greenhouse transplant in small pots and greenhouse

-14-



5% AR

R -EEGHEHEBE NH -BX2 2L 8 IHAFREHREAE  FREZSR ¢
BEMEM o &F 1989 p.108 -

B-RABRAE AA -HXL - HRBXHEE EHAZLR FA BB & F 1988
p.113 -

REN 22001 6B TEFABEM L AL BRERL - THRHLEFATFEHBARLER
tERAERSE -

HEE FRAMIBRFREIHFT0RESEPEZ IS - TRRAZHELE ¢ EAH R
R RER4E 0 2001 -

BHEE F1842003 - BRBRETRARAMSE T ARSI EMAREHE 18(1): 33-42.

EIELE CEBE-FH 199 - RENBEARLS AL LN AHERRETRFARER
ARRRTREFTZHE  ERE 451353360 ¢

BB 199 - R FHTEMFTAHH T E LRI AZERMAE - THEHAEFATA
FRFPBARER T ELCARLRSE

BIEE BHTFTEHFRAHERBELZHRE - GRB

BEE £FL £% FEARAREER R BIRA LT 1999 FwH pp.3328e

BEYE - -ZX -HAS - FE2W - BHE RE WEAFTTEHEPRARAFTERRF
WEEIER o T8I EFMIE 1999 5 341 82-85 -

Albaum HG. 1938 Normal growth, regeneration, and adventitious outgrowth formation in fern
prothallia. Am J Bot; 25: 124-133

Anonymous. 2005. Pharmacopoeia Commission of People Republic of China (ChPC), Vol.1.,
Chemical Industry Press, China. Pp: 179-180.

Asaka, I, L. Ii, M. Hirotani, Y. Asada, T. Yoshikawa, and T. Furuya. 1994. Mass production of
ginseng (Panax ginseng) embryoids on media containing high concentrations of sugar.
Planta Med. 60: 146-148.

Bajaj, Y. P. S. 1995. Cryopreservation of germplasm of medicinal and aromatic plants. In: Bajaj,
Y. P. S. (ed.), Biotechnology in Agriculture and Forestry, Vol. 32, Cryopreservation of
plant germplasm I, Springer-Verlag, Berlin, pp. 419-434.

Brown, J.P.and R. G. Josse. 2002. cliical practice gulidelines for the diagnosis and management
of osteoporosis in Canada. Canadin Medical Association Journal. 2002;
167(Suppl):S1-34.

Camloh M, Gogala N .1992 In vitro culture of Platycerium bifurcatum gametophyte. Sci Hortic.
51: 343-346.

Camloh, M., N.Gogala and J. Rode. 1994. Plant regeneration from leaf explants of the fern
Platycerium bifurcatumin vitro. Scientia Horticulturae 56: 257-266.

Chang, W. C. and Y. I. Hsing. 1980. Plant regeneration through somatic embryogenesis in

root-derived callus of ginseng (Panax ginseng C.A. Meyer). Theor. Appl. Genet. 57:
133-135.

Chang, E.J., W.J. Lee, S. H. Cho and S. W. Choi. 2003. Proliferative effects of flavan-3-ol and
propelargonidins from rhizomes of Drynaria fortunei on MCF-7 and osteoblastic cells.
Arch. Pharm. Res. 26:620-630.

Chen, C. H. and J. C. Wang. 1999. Revision of the genus Gentiana L. (Gentianaceae) in Taiwan.
Bot. Bull. Acad. Sin. 40: 9-38.

Chen, C. C., W. T. Chang, Y. S. Chang, and H. S. Tsay. 1994. Studies on the tissue culture of
Angelica dahurica var. formosana II. Establishment of cell suspension culture and
evaluation of cultural conditions. J. Chinese Medicine 5: 123-134. (in Chinese)

Choi, Y. E., J. W. Kim, and E. S. Yoon. 1999. High frequency of plant production via somatic

embryogenesis from callus or cell suspension cultures in Eleutherococcus senticosus. Ann.
Bot. 83: 309-314.

Choi, Y. E.,, D. C. Yang, J. C. Park, W. Y. Soh, and K. T. Choi. 1998. Regenerative ability of

-15-



somatic single and multiple embryos from cotyledons of Korean ginseng on hormone-free
medium. Plant Cell Rep. 17: 544-551.

Coudray, C., J. C. Tressol, E. Gueux and Y . Rayssiguier. 2003. Effect of inulin-type fructants
of different chain length and type of branching on intestinal absorption and balance of
calcium and magnesium in rats. Eur. J. Nutr. 42:91-98.

Cui, C. B., Y. Tezuka, T. Kikuchi, H. Nakano, T. Tamaoki and J. H. Park. 1992. Constitutents
of fern, Davallia mariesii Moore. II. Identification and 1H- and 13C-nuclear magnetic
resonance spectra . of procyanidin B-5, epicatechin-(4 beta-8)-epicatechin-(4
beta-6)-epicatchin, and epicatechin-(4 beta-6)-epicatechin-(4 beta-8)-epicatechin-(4
beta-6)-epicatechin. Chem. Pharm. Bull. 40:889-898.

Fay, M. F. 1992. Conservation of rare and endangered plants using in vitro methods. In Vitro
Cell. Dev. Biol. 28:1-4.

Feijoo, M. C. and 1. Iglesias. 1998. Multiplication of an endangered plant: Gentiana lutea L.
subsp. Aurantiaca Lainz, using in vitro culture. Plant Tiss. Cult. Bio. 4: 87-94.

Fu, R.Z., J. Wang, Y. R. Sun and P. C. Shaw. 1998. Extraction of genomic DNA suitable for
PCR analysis from dried plant rhizomes/roots. Biotechniques. 25:796-8, 800-1.

Hennen, G. R. and T. J. Sheehan. 1978. In vitro propagation of Platycerium stemaria (Beauvois)
Desv, Hort science 13: 245.

Hiraoka, N. and M. Oyanagi. 1988. In vitro propagation of Glehnia littoralis from shoot-tips.
Plant Cell Rep. 7: 39-42.

Hoshizaki, J. H. 1977. Staghorn ferns today and tomorrow. Gardens Bulletin. 30: 13-15.

Hu, Q., S. B. Andersen and L. N. Hansen. 1999. Plant regeneration from mesophyll protoplasts
in Isatis indigotica. Plant Cell Tiss. Org. Cult. 55: 155-157.

Huang, W. W., C. C. Cheng, F. T. Yeh and H. S. Tsay. 1993. Tuber culture of Dioscorea
doryophora Hance I. Callus induction from different source organs and the measurement -
of diosgenin content. China Medical College J. 2: 151-160.

Huang, C. L., M. T. Hsieh, W. C. Hsieh, A. P. Sagare and H. S. Tsay. 2000. In vitro
propagation of Limonium wrightii (Hance) Ktze.. (Plumbaginaceae), an ethnomedicinal
plant, from shoot-tip, leaf- and inflorescence-node explants. In Vitro Cell. Dev. Biol.
Plant 36: 220-224.

Dolinsek, J. A. and M. Camloh. 1997. Gametophytic and sporophytic regeneration from bud
scales of the fern Platycerium bifurcatum (Cav.) C.Chr. in vitro. Annals of Botany 80:
23-28, 1997.

Jeong, J. C., S. K. Kang, J. W. Lee, C. H. Youn, C. W. Jeong, H. M. Kim, Y. C.Lee, Y. C.
Chang and C. H. Kim. 2003. Inhibition of Drynariae rhizome extracts on bone resorption

-mediated by processing of cathepsin K in cultured mouse osteoclasts. Int.
Immunopharmacol. 3:1685-1697.

Jeong, J. C.,J. W. Lee, C. H. Yoon, Y. C. Lee, K. H. Chung, M. G. Kim and C. H. Kim. 2005.
Stimulative effects of Drynariae rhizome extracts on the proliferation and differentiation
of osteoblastic MC3T3-E1 cells. J. Ethnopharma. 96:489-495.

Kalu, D. K. 1991. The ovariectomized rat model of posmenopausal bone loss. Bone Miner.
15:175-192.

Kang, Q. S. and S. S. Hou. 1993. Recent advances in the research on the natural antitumor drug
taxol. Natural Prod. Res. Dev. 5: 61-68.

Kelly, O., S. Cusack, C. Jewell and K. D. Cashman. 2003. The effect of polyunsaturated acids,
including conjugated linoleic acid, on calcium absorption and bone metabolism and
composition in young rats. Br. J. Nutr 90:743-750.

Kitamura, Y., H. Miura, and M. Sugii. 1989. Plant regeneration from callus cultures of Swertia
pseudochinensis. Shoyakugaku Zasshi 43:256-258.

Kondo, Y., F. Takano, and H. Hojo. 1994. Suppression of chemically and immunologically
induced hepatic injuries by gentiopicroside in mice. Planta Med. 60: 414-416.

Kruger, M.C., K. E. Brown, G. Collett, L. Layton and L. M. Schollum. 2003. The effect of

-16-



fructooligosaccharide with various degree of polymerization on calcium bioavailability in
the growing rat. Exp. Biol. Med 228:683-688.

Kubota, S., T. Kato and K. Yoneda. 1993. The effect of the concentration of fertilizer
application and the physico-chemical properties of sphagnum moss and clay pots on the
growth of Phalaenopsis. J. Jpn. Soc. Hort. Sci. 62: 601-609.

Lin, C.Y., J. S. Sun, S. Y. Sheu, F. H. Lin, Y. J .Wang and L. T. Chen. 2002. The effect of
Chinese medicine on bone cell activities. Am. J. Chin. Med. 30:271-285.

Liu, H. C., R. M. Chen, W. C. Jian and Y. L. Lin. 2001. Cytotoxic and antioxidant effects of the
water extracts of the traditional Chinese herb gusibu (Drynaria fortunei) on rat osteoblasts.
J. Formos. Med. Assoc. 100: 383-388.

Liu, S. Y., H. S. Tsay, H. C. Huang, M. F. Hu, and C. C. Yeh. 1987. Comparison on growth
characteristics and nutrient composition between plants of Anoectochilus species from
mass vegetative propagation by tissue culture techniques. J. Agric. Res. China 36:
357-366.

Litchfield, J.T. and F. Wilcoxon. 1949. A simplfied method of evaluating dose-effect
experiments. J. Pharmacol. Exp. Ther. 96:99-113.

Lo, S. F., Nalawade S. M., Kao C.L., Chen C. L. and Tsay H. S. 2004 Irn Vitro Propagation by
Asymbiotic Seed Germination and 1,1-Diphenyl-2-picrylhydrazyl (DPPH) Radical
Scavenging Activity Studies of Tissue Culture Raised Plants of Three Medicinally
Important Species of Dendrobium. Biol. Pharm. Bull. 27(5) 731-735

Lopez, HW., C. Coudray, M. A. Levrat-Verny, C. Feillet-Coudray, C. Demigne and C. Remesy.
2000. Fructooligosaccharides enhance mineral apparent absorption and counteract the
deleterious effects of phytic acid on mineral homeostasis in rats. J. Nutr. Biochem.
11:500-508.

Ratna, W. N. and J. A. Simonelli. 2002. The action of dietary phytochemicals quercetin,
catechin, resveratol and naringenin on estrogen-mediated gene expression. Life Sciences
70:1577-1589.

Miura, Y. and M. Tabata. 1986. Direct somatic embryogenesis from protoplasts of Foeniculum
vulgare. Plant Cell Rep. 5: 310-313.

Meng, Y. L., Y. P. Gao, and J. F. Jia. 1996. Plant regeneration from protoplasts isolated from
callus of Gentiana crassicaulis. Plant Cell Rep. 16: 88-91.

Richards, J. H., Z. Beck and A. M. Hirsch. 1983. Structural investigations of asexual
reproduction in Nephrolepsis exaltata and Platycerium bifurcatum. American journal of
botany 70: 993-1001.

Satish M.N., Abhay P.S., Lee C.Y., Kao C.L., and Tsay H.S. 2003 Studies on tissue culture
Studies on tissue culture of Chinese medicinal plant resources in Taiwan and their
sustainable utilization. Bot. Bull. Acad. Sin. 44:79-98.

Sheffield, E. and P. R. Bell. 1987. Current studies of the pteridophyte life cycle. Bot. Rev. 53:
442-490.

Sun, J.S., C.Y.Lin, G. C. Dong, S.Y. Sheu, F. H. Lin, L. T. Chen and Y. J.Wang. 2002. The
effect of Gu-Sui-Bu (Drynaria fortunei J. Sm) on bone cell activities. Biomaterials.
23:3377-3385.

Sun, J. S., G. C. Dong, C. Y. Lin, S. Y. Sheu, F. H. Lin, L. T. Chen, H. S. Chang and Y.
J .Wang. 2003. The effect of Gu-Sui-Bu (Drynaria fortunei J. Sm) immobilized modified
calcium hydrogenphosphate on bone cell activities. Biomaterials. 24:873-882.

Tang, Q., L. L. Chen and J. Yan. 2004. Effects of traditional Chinese medicine Drynaria
Jfortunei J. Smith on promoting the proliferation, differentiation and calcification of mouse
osteoblastic MC3T3-El cells. Zhongguo Zhong Yao Za Zhi .29:164-168.

Tanimoto, H., M. Mori, M. Motok, K. Toru, M. Kadowaki and T. Noguchi. 2001. Natto
mucilage containing poly-y-glutamic acid increases soluble calcium in the rat small
intestine. Biosci. Biotechnol. Biochem. 65: 516-521.

Thentz, M. and C. Moncousin. 1984. Micropropagation in vitro development Platycerium

-17-



bifurcatum (Cav.) C.Chr. Revue Horticole Suisse 57: 293-297.

Tsay, H. S., T. G. Gau and C. C. Chen. 1989. Rapid clonal propagation of Pinellia ternata by
tissue culture. Plant Cell Rep. 8: 450-454.

Tsay, H. S. and H. L. Huang. 1998. Somatic embryo formation and germination from immature
embryo-derived suspension-cultured cells of Angelica sinensis (Oliv.) Diels. Plant Cell
Rep. 17: 670-674.

Walkey, D. G. A. and K. A. Matthews. 1979. Rapid clonal propagation of rhubarb (Rheum
rhaponticum L.) from meristem-tips in tissue culture. Plant Sci. Lett. 14:287-290.

Wang, Y. and J. Li. 1998. Qualitative identification and quantitative determination of naringin
in rhizome Drynariae by TLC. Zhongguo Zhong Yao Za Zhi .23:685-686.

Wang, Y. T. 1995. Medium and fertilization affect performance of potted Dendrobium and
Phalaenopsis. Hort. Technol. 5: 234-237.

Wang, Y.T. 1998. Impact of salinity and media on growth and flowering of a hybrid
Phalaenopsis orchid. HortSci. 33: 247-250.

Wee, Y.C., S. H. Kwa and C. S. Loh. 1992. Production of sporophytes from Platycerium
coronarium and P. ridleyi frond strips and rhizome pieces culture in vitro. American fern
journal 82: 75-79.

Wickremesinhe, E. R. M. and R. N. Arteca. 1993. Taxus callus cultures: Initiation, growth
optimization, characterization and taxol production. Plant Cell Tiss. Org. Cult. 35:
181-193.

Wickremesinhe, E. R. M. and R. N. Arteca. 1994. Taxus cell suspension cultures: optimizing
growth and production of taxol. J. Plant Physiol. 144: 183-188.

Yin, J., Y. Tezuka, K. Kouda, Q. L. Tran, T. Miyahara and Y. Chen. 2004. Kadota S.
Antiosteoporotic activity of the water extract of Dioscorea spongiosa. Biol. Phar,. Bull.
27:583-586.

Zatar, T.A., C. M. Weaver, Y. Zhao, B. R. Martin and M. E. Wastney. 2004. Nondigestible
oligosaccharides increase calcium absorption and suppress bone resportion in
ovariectomized rats. J. Nutr. 134:399-402.

Zhou, F. R. and Z. Q. Zhang. 1994. Quality evaluation of 3 kinds of rhizome Drynariae.
Zhongguo Zhong Yao Za Zhi 19:261-263.

-18-



