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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) CHING (fam. Polypodiaceae), Davallia divaricata BLUME (fam.
Davalliaceae), Davallia mariesii MOORE ex BAKER (fam. Davalliaceae), Davallia solida
(FORST) SWARTZ (fam. Davalliaceae) and Humata griffithiana (HOOKER) C.
CHRISTENSEN {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: 1. To identify the true and false plant
resources by using microscope, to dissect the medical plants, to observe the inside structure,
to draw the picture of powdery character, to describe the contents of inside and powdery
tissue. 2. To proceed the tissue-culture of the medical plants of D. fortunei, P. coronans, D.
divaricata, etc, for the demand of seedling of mass propagation.
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The construction and improvement of Gu-Sui-Bu in factory faming system:
Pharmacognostical identification and micropropagation of Gu-Sui-Bu (II)

Kuo Chao-Lin"*, Chueh Fu-Shin? , Chen Chung-Chuan'
School of Chinese Medicine Resources, China Medical University'
Graduate Institute of Integrated Chinese and Western Medicine, China Medical University 2

ABSTRACT

Now Gu-sui-bu has been used is one of the most usually in Chinese medicine, its thizoma 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 arcata, 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 Gu-sui-bu in Taiwan, four
species were found as D. fortunei, Pseudodrynaria coronans (WALLICH) CHING (fam.
Polypodiaceae), Davallia formosana BLUME, Davallia mariesii MOORE ex BAKER, Davallia solida
(FORST) SWARTZ and Humata griffithiana (HOOKER) C. CHRISTENSEN (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: 1. To identify the true and false plant resources
by using microscope, to dissect the medical plants, to observe the inside structure, to draw the
picture of powdery character, to describe the contents of inside and powdery tissue. 2. To proceed
the tissue-culture of the medical plants of D. fortunei, P. coronans, Da. formosana, and H.
griffithiana etc, for the demand of seedling of mass propagation.

key words: Gu-sui-bu, Drynaria fortunei, Pseudodrynaria coronans, Davallia formosana, Humata

griffithiana, mass propagation
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FRAHMBEMATRA PR~ BEAHETARE  BRUBHEREEE E4 - ZiEA
B BAELER THAZFTULEEN > BES  HL T, TongROEH
AEA - AREAMEST HHLBEZN 2L24AFEBRE T 2T 8  FEie B
HUHE - DBHEG R aRAE - UEREETTREFARNBHEAREFTHRER
SR REGMFEEFAEERYN RMRLEAREEBRBH SR e A FRBIESEH
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BAMBE R M2 RRAMYE A KEEF# (Polypodiaceae ) # ##4t ik ( Drynaria fortunei
(KUNTZE) L. SMITH) 2R % » AT EH L R BREAMWEEY S > BT BE  BRALSERET
Ex FRMBEBS TR EKETHME (Drynaria fortunei (KUNTZE) J. SMITH) -~ £ 8%
( Pseudodrynaria coronans (WALLICH) CHING ) * F #344 #(Davalliaceae) X # F #4# ( Davallia
formosana BLUME) % =48 (IR4&)] »2001) A RE YT HARETLHME 24
RERYHEEE— S HFEN ) FREENBRAEYALEIE AT G BAAELEFRS > &
FAARRETEHETRHBERMRAEDZ LB IO RAERLAAENEETHETR
¥ PSS ERERAZIARE (HFEH > 2003) -

i Ak

FREFAEATATRABRMAANFER RENRLAZERABK SR ERE
FRABEBHAOEBERRY  EXFERT NERARFAEASEEARE S A4
BRAMAER ARz a8 (MR REDINRT R RN adi g 2 FHen RRA
i Wik (D. fortunei) ~ B Bk (P. coronan) » B F#3iE#t (Davalliaceae) = X ¥ § @2

(Da. formosana) ~ #R & F## (H griffithiana) ¥ > XL B ArE5) B #$EAEE 2K

()BT WE (D fortunei) ~ B8 (P coronan) » B F#i## (Davalliaceae) Z X
¥ F @i (Da. formosana) ~ Wik & F#dk (H griffithiana) Ewaferidhe mdss 4 it 47
DMbBAZFH BEEECAEXAMFG2AY Bl 4 AR CATMENT
BRAEEMER BRABHARIFRAHEEMEELZRE -

AR I

FREATATRZ—  AREAHFTERT SHLRA2IH - FERNERTH - BRiT
BHE - REFTHES FHRBBEMRREGETURPAERM  FKEFH (Polypodiaceae) #)
Wik (Dr. fortunei)~ R &% (P. coronans) > R E### (Davalliaceae) &9 X & F#44 (Da.
divaricata) ~ %M B % # (Da mariesii) ~ B ¥ F 84 (Da. solida) ¥ (FRE N » 2001) 43K &
RA A S §F 44 E & & BB (Anonymous, 2005) - BRE N F (2001) 49 £ 45
HWERPRERTFZTREGCHAETRH YREAHFHRMEZREAHR - LEREMY
FRHGNE B EARLEER (BEF 0 1999) KBE (554 - 2001) 0 #T %A
REFHHE (REN2001) ER=HFHMHETHF EUEERRRRL KH%E R
FHEBARAEERAE HRAKEFHH -

SCRk3E B B AaraEtein it T H45699% 4 (Jeong ef al, 2005) - # [ HEFHFARABER
R RESABERY (BEEFA1998) 4o L3l » BMEEAR D TR G B8 H456 R
WHERHAREFRAEFPEARENDFT L FEEAHMEEEER (Coudray eral, 2003 ; Kruger
etal.,2003 ; Lopez et al., 2000 ; Zafar et al,2004) - £ % — Fe43t & - 2 RELFK  FHIE




BTG ESRN RS LR AR TR pHARTERGLE  RARRE
KB -

B2 (3128199 HEERFAHEEER KRR HEEEFTInBNFE K
EER T EER  #HEFAREBF (bone-specific alkalin phosphate) & & ¥ B & & G &
THRVVER - AESOXREEFAHB X PREALIRT N REHR L FABREmER
(B &:1999) Himfp F e A7 W B AE IR i 1% F 4w g 3% 4 (Chang et al., 2003; Jeong ef al.,
2005; Tang ef al., 2004; Yin et al.,2004) » 4-1b B #&1L (calcification) 4 A - Liuet al. (2001) 35
BWRHE T e RRACEREFEL TR L BRLEMNEE - WRES
HakFwp A (Lin et al, 2002) » ¥p#lak Féafe 5 (Jeong et al., 2003; Sun et al., 2002,
200) & p (Yin et al,, 2004) - it Flafo S Fiaf £ FE B 04T MR HisF
FaAHHE  2irH TR F et R EM (Suneral, 2003) -

MBREBOARSATEH > K F naringin A REHE&HEF644E (Wang and Li, 1998;
Zhou and Zhang, 1994) # At £ N E & (96 &) B naringin RIFERBE Rz b
% A propelargoniding & flavan-3-ols &4 pf #5233, i &L A 4% naringin HE B e S H
¥ &2 4B (Chang et al, 2003) - ¥ £ & (2001) H E WM R T X 2B THAT A
(-)-epicatechin-3-O-B-D-allopyrano-side o & # M B 2248 5 & epicatechin #a4y & 4 (Cui et
al., 1992) - Naringin #F # estrogen receptor 48 M 43R ¥ (Ratna and Simonelli 2002) » {2 %
HEBOERRRR  NEERGMONRT HHRER  FHXAEHZL -

K
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(—) ##
L (D. fortunei) BRIz & FHR2 AR - BMARRTERARE -
2EER (P.coronans) LRI ZMETHZILHAS - B AR TFERARE -
3. k%GR (Da formosanad) B2 HFFH 2 I/ - B RRBFERARE -
AR T AR (H griffithiana) B Z & -THRZ A - B R RBETFERRE -

(=) K
l.sundanIll solution
2.chloral hydrate solution
3. hydrochloric acid
4, phloroglucinol solution
5. glycerin : alcohol : water (1 © 1 : 1)
6. glycerin : water (1 : 1)
7. potassium hydroxide (509)
8. ferric chloride reagent
9. iodine test solution
10. fast green FCF
11. potassium chlorate
12. safranine
13. acetomethyl green
14. methyl green
15. acidic fuchsin
16.MS Medium
17.Plant Growth Regulator (BA, 2-4D, NAA)
18.Difco Agar



19.Gelrite gellan gum (Sigma®)
20.Potato
21.8Sweet potato ( & & 66 3% )

(=) /&
1.2848 4 (Nikon FM2)
2.8 B 4a 4% (Fiji S3PRO)
3.88/#% 4% (Nikon photograph T-2)
4.851% 85 (Olympus CH2)
5.3 BAf4 4% (Nikon SMZ-2T)
6.882% 8 2% #+ (Erma 0.01mm Micrometer )
734 % (Olympus BH2-DA drawing attachment )
8.4k it % (Branson 5200)
9.% F+#-F (OHAUS GALAXY™ 160)
10.48 %445 % £ (SONOREX SUPER RK 1028 BH)
11.4 $h 2= (CAMAG universal UV lamp A=254mm 2, 366mm )
1223 %4 & % (Global Positioning System, eTrex® » i& % f§#% GPS)
13.% 421 4 (Laminar flow)
1434 m ik 3n % % (Plant Tissue Culture Room )
15.32 % # (Autoclove )
16. @4 K 458 K B # 4 4 &34% 4 (orbital shaking incubator )
17. pH meter
18.% 88 ZE 4 & &4 (Illuminated Incubatior )
19.;2 % ( Green house)
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BRI hIp MR AAMEN LERANSREE - & TREBEIH R L TE
RESHERELEREZFAHERMEY SR AR NEZ mmER 0 RIAMR
BB BERTES  AAAFMEFETHRY - KM - REEIE > RER
=833k B £ » % 54 Chloral hydrate solution 7 Fréa e P 541k » Bl Au & AEA RS R A
{#4v 5% Phloroglucinol-alcohol 2 12N HCI i {7 KL R J& > & Ao Sundan I #47 k#21bLK
B S Glycerin : Water (1: 1) BABRFRLH  BLERR > REENBAR
STHE ARREHEFAREKRIZHFERE  AA LA SRk 2 A A A AR
MEZBYREASE AR BRI E AR YR A HEI REEHRE -

PR LRk

(DemBz il SR RER  AEFHHAFREFTAMEDME - HHER LT
F AR BUEAR RIS 0 ARBR TOK BHEE 30 Bk R 1% RABS
ik (4 100 mL 4 tween20 @) WA TR EEBITRBDHAE 15-20 04 > BER
BEAEeEBRARI G EAAESERERERT  KENBRETRRER
T AAAARTRZMAK  SEFAABTRIMBETRERA -

()24 Sy E g © 1A MS (Murashige & Skoog,1962) BARBEAEBRRSTAHERRY  Hm
3% 7 #& 0.9 % Difco agar ( & 0.4% Gelrite) ° #iz. & NAA (a-naphthalencacetic acid)
2,4-D (2,4- dichlorophenoxy acetic acid) * BA (6-benzyladenine) * kinetin ¥ & ¥t 40 & & 8
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&8 kAo agar &M IN NaOHgq & HClpqi$ pH 3 £ 5.70 + 0.01 > K14
121 ~ 15 1b/in® (1.05 kg/em?) 47 & B 15 248% @ EASDLIHA -

OGUeAR I BAA - HHHERN 252 1T 2B - Lk Bk ( Bfnk £F 100
uE/m?s » # ik & 350~800 nm ; &A% © A E 10 uE/m’s) Tk o

OBEFX AR AHRAEER N2 I0ml 2 FdE S REBH_ASHFRTLER -
AL IBEN 250+ 05C - 2ot K k% 100 uE/m’s B A B 14005 MEBES TS
% el AEEBRBLEE -

CVEHzBHEAETYARL 0B THAEFORTHR  BENER B 1~8%
BESER - 1-8% &% ER - 0.5~2 mg/L BA 3 kintein 2 1/2 MS Bl g2 % 5K » 4 30
AXGASHAOSEE A AKBETASIEAR AR -

O A B FAMA ¢ BATE AR LR RS -
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BFRESARELXT > BB c ARTRAHOXENELEAE  REBAMBSX > #HiEFE
L HEEFRAMZONKEAE  REBAMBRSE) > KF~Katit BEA#AH
(Davalliaceae) » o F & A M/ Ik A% B0 THEREME - HERERRBENOA S
BN ZAZE B8 AREARTHRANGM LT AHERMNIIRES - AELE
B F OHER: EATERIELEL -2 LE - EPHREHN  2MIE - HIEMER M
ABRNELE -~ LRSI E @%ﬁﬁkﬁii%jﬂ__eﬁéi i e
£2-EABBEENLE - HIRIEHE - HHE £ A HEHRERALLERE RS
M OKEFAH  LRAMELHLE FHL - MAMMRAFTRIBRAERMETA
Rl ORKETABEPRMLN BESLERHRL - ARMUME  HESHARL
R BRHAMMBARAFREBR -

2EBME ERER AEFTLBAMKEATAH2RERATRARZ I WG ERFR
B AR R&RU pHT.7 12MS BR4&E4 > wEH9-12- AREFRERSERTFRN
B REE pH 5.7 12MS Hiw 4% BLHERAREGE  CHEARIREREARAZ
itEaey BMI3-16-

3B EER  AFFLBARKET R B Ok REG SR TR AERAKS
U4 02ppmBA B4F A MF LR RERAB IR LM MARNNER LEI17-20¢
BE—FHREECHRE BHCETHRT -

4HE BEE  AETHAKRETAAS oML EEENEANERILE AR
TARTRRG CHRFLEE  BRAHMCABASBNBEHREFARAZINE
RS- B EAEREYH B2 24 - HERBAELRKER ALY
R FAEERM A Bz A B aRIT

SHERAREZFTAMBEMH  EFERACOHFHERER  AERLKBEANE
Antioxidant activities and polyphenol contents of six folk medlcmal ferns used as ‘Gu-Sui-Bu’.
H.C. Chang & D. C. Agrawal & C.L. Kuo & J.L. Wen & C.C. Chen & H.S. Tsay Botanical
Studies. (2007) 48: 397-406. T4 i — S R FRE A KBS E -

CEAFHE-  BELZWE  AEBAXREFTAHENAEEAAKZIRBREIN 45
ErtHEALHLLEYHE  CHBALETHMBEY GRS s ARBTEEARENFERAA
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AARCEBRWER - BB - AEFRHARKETRHE O REMZIRE - £ &
THEERER AN TRMBABEHARHEDERYENRARELAKGORL - Wik
E_AE-aREAE REBAVRIHEFELE BT REMG EEBERIWAZ
ol — 2O PNEAE REBEMAKR  BRBREHSFALHIFE BT EHAEZ
& M BB FH (Polypodiaceae) » #AkUARR o FEHHNER P - Bl - A#
FREORENEAE  REBAMSA  #HEZEREEL MKATHAH -0 WKAE R
EHEMiktm ) R E~KG& L B Fam# (Davalliaceae) » 7o F & 5 A # /N BRTAM -
Rl ThABEME BLBECABEOFEELENZRE - T AmtE - BEK
AEFTHGREHANEEARIMLBAG T AR THRAS  CHRGLER  RINEFTZ
Bt BABRENBET 2 AT ARA 2 CTHBAETHY  BANREERRK
ERAEYHz R ERREAFHHEM AL BERZBY -

HERTREZIFABAH R BAARACHFEREN > LAERORBEF L
 Antioxidant activities and polyphenol contents of six folk medicinal ferns used as ‘Gu-Sui-Bu’.
H.C. Chang & D. C. Agrawal & C.L. Kuo & JL. Wen & C.C. Chen & H.S. Tsay Botanical
Studies. (2007) 48: 397-406. ;5 - &4 B — SRR 2007 6 BB LG ¢ B LA HET T
Ll EE 45 5% & ¢ T Pharmacognostical identification and micropropagation of Gu-Sui-Bu (I )5 ° 3
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Fig.1 A wild plant ofD fe Fig 2 A wild plant of P. coronans

B3, A 36 B o 2 0 A M C BARKE AR A M
Fig.3 A wild plant of Da. divancafa Fig.4 A wild plant of H. gri

@65&#1*%%&@% 7] L8
Fig.6 Non-indusiate spore of P. coronans

7. k%ﬁ’ﬂ‘f#?fﬁz FieL B 78 1 @8 Wik & B 42 BB 1eF
Fig.7 Indusiate spore of Da. formosana Fig.8 Indusiate spore of H. griffithiana
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Da. formosana griffithiana
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Fig.13 Amplify of Fig. 14 Amplify of Fig. 15 Amplify of Fig.16 Amplify of

rhizoma of D. rhizoma P. coronans  rhizoma of Da. rhizoma of H.
Jformosana ;
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o ¥ it Z fa 148
Fig.17 The mass propagation of prothallia and Fig.18 The mass propagation of prothallia and

production of sporophytes of D. f()l funei production of sporophytes of P. coronans
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Fig.15 The mass propagation of prothallia and Fig.16 The mass propagation of prothallia and
production of Da. formosana production of H. griffithiana
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Fig.25 The mass propagation of prothallia and
production of sporophytes of D). fortunei by
taming transplant and cultivating in growth
chamber.

B2 AEFAMATRAZR KR
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Fig.23 The mass propagation of prothallia and
production of sporophytes of Da. formosana by
taming transplant and cultivatiog in growth
chamber
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Fig.25 Sporophytes of the D. fortunei cultivating
six month growth for plant and the rhizome in a
sterilized medium.
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Fig.26 The mass propagation of prothallia and
production of sporophytes of P. coronans by
taming transplant and cultivating in growth
chamber.
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Fig.24 The mass propagation of prothallia and
production of sporophytes of H. griffithiana by
taming transplant and cultivatiog in growth
chamber.
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Fig.26 Sporophytes of the /. coronans cultivating

six month growth for plant and the rhizome in a
sterilized medium.
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Fig.27 Sporophytes of the Da. formosana
cultivating six month growth for plant and the
rhizome in a sterilized medium.
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Fig.28 Sporophytes of the H. griffithiana
cultivating six month growth for plant and the
rhizome in a sterilized medium.
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Fig.29 The mass propagation of greenhouse of sporophytes of 1. fortunei by taming transplant

in small pots and cultivating in
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Fig.30 The mass propagation of greenhouse of sporophytes of Da. formosana by taming
transplant in small pots and cultivating in growth chamber
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