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Dendrobium  §aflegegnednfin Felavinn1sideniusunnansngu bibenzyl 4 wila lawn moscatilin,
gigantol, crepidatin wa¥ chrysotoxine Tundluldlana Dendrobium 1uw3u 10 i lawa Benen
UzlWe (D.  hercoglossum), wWaswen (D.  findlayanum), GERGR (D. lindleyi), \309mzaU
(D. acinaciforme), Beawies (. albosanguineum), \esaneasuan (D, unicum), U1ty
(D. sulcatum), Besaneand (D. crystallinum), Besaneriny (D. cretaceum) way Beq levims
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bibenzyl YU LBBININILINUAITYNVEA @15 moscatilin wunnianludesangiug (0.0849 mg/g)



dmsuans gigantol wuldlunaleldds 7 wila Imawummﬁqﬂwﬁy@qamﬁmu (0.0840 mg/g) LU
vuefians crepidatin Wmnﬂﬁfjmiulﬁaﬁwﬁn (0.0641 mg/g) @15 chrysotoxine wulunagldiiies 3
¥iin wihnuwinududimnasnnludemwiies (0.1537 me/e) 1ud 2557-2558 T 2559 1@35umuUsunn
a15Usgnou Nuea an 9 wiia lawn (25)-eriodictyol, (25)-homoeriodictyol, dendroflorin, moscatilin,
lusianthridin, gigantol, nobilone, chrysotoxine Wag crepidatin Iuﬂﬁaﬂlﬁaqa Dendrobium 31174
23 9lia bewn wensues (D,  crumenatum), 309U oN (D. scabrilingue), 1509A81 R

(. pirmulinum), \Bawiaulwidas (. densiflorum), W3e3u (D. stricklandianum), ¥emaeeIuNys

¥
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(D.  friedericksianum), Boaiuuas (D, cariniferum), t9a3A1lon  (D. capillipes), 130979
(D. eratiosissimun), Besdou (O, dixanthum), @einunseduns (O. devonianum), anesiia-a9e
(D. lituiflorum), saay (D. farmeri), Bosuaeviy (. bellatulum), Besanednan (0. cumulatum),
Lﬁyaamamﬂm (D. chrysanthum), LgaﬂLﬁwﬁamﬁﬁﬂ (D. signatum), Lﬁyaqtmsqﬁﬁu (D. secundum), Lﬁyaa
Wu (D. draconis), Bewleul (D. thrysiflorum), Lﬁuaal,mm;i’] (D. fimbriatum), Beaeinden
(D. crepidatum) waz \8esiailevsdl (D. senile)  wuiiluansatavanedu No.2 wazidewdseaiulyl
Wumiﬁﬁwmimaaum%ﬁm %msﬁmwmwaawummﬂ%ﬁm NUAIS (25)-eriodictyol Wag
(25)-homoeriodictyol Nﬂﬂﬁi‘jﬂimﬁﬂﬁlLV%@Q%JUVWWVIILﬁUﬁ]’mVl’]\‘m’lﬂmﬁE] (0.0549 wag 0.0425%w/w
AE1RY), WU dendroflorin, moscatilin uag  lusianthridin mnﬁqmium’mmmaa (0.0433, 0.0834
waz 0.0079%w/w A1UE19U), WU gigantol maﬁqmlwﬁyﬁ]aﬁwﬁaﬂ (0.0779%w/w), WU nobilone 11N
fignluiBosumsmiu (0.0020%w/w), WU chrysotoxine innfignluiogrendaelsl 18 fegreain 25
fre81a Tnsfinuanniigalumnedu Nod  (0.0768%w/w), WU crepidatin snnfignluldostiaiiovsd

(0.0162%w/w H1UA1AV)
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Abstract

Orchids have been used in disease protection and treatment because they contain a
number of bioactive phytochemicals. Phenolic compounds comprising bibenzyls,
phenanthrenes and fluorenones are major components in orchids of the genus Dendrobium,
possess a variety of bioactivities. Although there are about 150 Dendrobium species in Thailand,
the evidence for distribution and contents of their phytochemicals are limited. The objective
was to quantify nine phenolic compounds including (25)-eriodictyol, (25)-homoeriodictyol,
dendroflorin, moscatilin, lusianthridin, gigantol, nobilone, chrysotoxine and crepidatin in thirty-
three Dendrobium species: D. hercoglossum, D. findlayanum, D. lindleyi, D. acinaciforme,
D. albosanguineum, D. unicum, D. sulcatum, D. crystallinum, D. cretaceum and D. pulchellum,
D. crumenatum, D. scabrilingue, D. pirmulinum, D. densiflorum, D. stricklandianum,
D. friedericksianum, D. cariniferum, D. capillipes, D. gratiosissimun, D. dixanthum,
D. devonianum, D. lituiflorum, D. farmeri, D. bellatulum, D. cumulatum, D. chrysanthum,
D. signatum, D. secundum, D. draconis, D. thrysiflorum, D. fimbriatum, D. crepidatum and
D. senile. In 2014-2015 the analysis results showed that D. hercoglossum and D. findlayanum
did not contain any expected bibenzyls while D. albosanguineum contained all of them.
Moscatilin was found in the highest quantity among the investigated species as a major
component in D. cretaceum (0.0849 mg/g). Similarly, gigantol, which was present in seven
species, was the most abundant compound found in D. cretaceum (0.0840 mg/g). For
crepidatin, it was found as a major constituent in D. pulchellum. Chrysotoxine, found in three
species, was the least distributed among the four compounds. However, it was found in a
relatively high quantity (0.1537 mg/g) in D. albosanguineum. In 2016 the results showed that
D. stricklandianum No.2 and D. secundum did not contain any expected phytochemicals while
D. crumenatum contained all of them. (25)-Eriodictyol and (2S)-homoeriodictyol were found in
the highest quantity as major components in D. riedericksianum from the northern part of
Thailand (0.0549 and 0.0425%w/w, respectively). Dendroflorin, moscatilin and lusianthridin were
the most abundant compounds found in D. crumenatum (0.0433, 0.0834 and 0.0079%w/w,
respectively). Gigantol and nobilone were found as a major constituent in D. capillipes
(0.0779%w/w) and D. bellatulum (0.0020%w/w), respectively. For chrysotoxine, which was the

most distributed among the nine compounds, was a major phytochemical found in D.



stricklandianum (0.0768%w/w). Crepidatin was found in a relatively high quantity in D. senile

(0.0162%w/w, respectively).

Keywords: orchid, Dendrobium, phenolic compound, herb
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ogaunivaneiuRlusnaufstagiu  egslsfinnn nsldfivanyulnsuyihifufunudgmludu
assnaniiliaihiave siidomnUiinavesnsddyidgnimandeineluayulnsioruuususu
110 Feenafiauvpanananeiug orgfty alionia pisuna senaunisfiuinw wenaniawulng
anlnginuszneuluieasainaisviin Wneansusazeinenafgrdmandsine uazauluiviily
wihitunFeunnsnaiu il vnansddyitoongrdluayulnsiiviinaliahiausl uutazediosnisudn
dothayulwsdiinanunlidugmiesmaasudeuihliAntymiuadliniueulunsesngnd §u
ihlganudumailunisine demgdnmsfnugrimandeinevesayulns Seflenudnduoeaded
szfemsuUSinaiiuiueuvesansirdgfioongusluaisafniitiaundne dady Tayan1ulAives
osAUsznavluayulnsidnuisfiaudndunaziivselovilunismuguamninvesayulng n1si
auulwsimnuuiinuanseengriiuiueululifsaunsaandgmiuarliuiueuvesniseongns
wazannsalideyaiilddmivisddumsthludnuuasimuisioly

néelsl (orchid) 1uitvaeniteglursd Orchidaceae dsdmlunsdvunnlnglasiivsznoudois
Usganal 750 - 850 ana wazUseanas 25,000 — 35,000 wlauazdinisduny 800 wiannt anadidadngl
yunvaife Bulbophyllum, Epidendrum, Dendrobium wag Pleurothallis Tutlagdulaiinisun
néaglfmandunldlunistostunazsnulse esnifuuvamwesansddaiidqusnandainesineg
w1 alkaloids, flavonoids, carotenoids, anthocyanins Wag phytosterols ( Hossin, M. M., 2011)
négliiluana Dendrobium WunildluanandeldifignAunuaneiusia 1,100 wiadanszangegluni
L glsu uageoawside (Yang, L., Wang, Z.and Xu, L., 2006) ﬁmiﬁﬁwﬁg phenol Tulassasnalaun
bibenzyl, phenanthrene way fluorenone Wusedusznaundn ( Liu, Y. N. et al, 2010) loina
nMsAnwmandyinguandlififiuitansngs phenol Tagiamiz moscatilin gnsnisdanmiinainuany
WU qMSFIUNSSNLAY (anti-inflammation), QM3FUBLYABATY (antioxidant), gn3FuNITLATReN
naaLaon (anti-angiogenesis) ( Kowitdamrong, A et al, 2013; Tsai, A.C. et al, 2010; Seidenfaden
G., 1985)

néeldlana Dendrobium Tuussmelveidininndi 150 vlia (Peyachoknagul S. et al, 2014) u

MAdeTiuansmInszsLarUiinavesmsUseneuiluealundielifana Dendrobium Ssilagjoensdnin
Falarinsidednuivnusunaansuseneuiiuea 9 vda laun (29)-eriodictyol, (2S)-homoeriodictyol,
dendroflorin, moscatilin, lusianthridin, gigantol, nobilone, chrysotoxine Wag crepidatin (E‘U‘ﬁl 1) Tu
naneldana Dendrobium  31uau 33 %l lawn Bosneanuzde (D, hercoglossum), WREN

(D.  findlayanum), 18933 (D.  lindleyi), 89wzv1U (D.  acinaciforme),  LBINILIEN
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(D.
(D.

albosanguineum), 983@19ATILERA (D. unicum), UM (D, sulcatum), BRYEYEIUE

crystallinum), 199 wUu (D, cretaceum) 1083119111 (D, pulchellum), #18nzias

crumenatum), \0eusszen (D. scabrilingue), WasaUINe (D. pirmulinum), Bewiouldindes

(. densiflorum), veau (D. stricklandianum), MMemMaesIunys (O. friedericksianum), LoBIRIULAS

(D.
(D.

cariniferum), \pesA1len (D, capillipes), D03RsA1  (D. gratiosissimun), 1884ANUDU

dixanthum), @1e3unseduns (D, devonianum), @1eae-ane (0. ltuiflorum), a1y

(D. farmeri), \Bowwzudu (D. bellatulum), \Besarsdnan (D. cumulatum), LOBIANBUING

(D.
(D.

chrysanthum), 180uA1AIAY (D, signatum), 1o9USIEHU (D, secundum), 19991U

draconis), ‘@eseuly (D. thrysiflorum), 0L (D. fimbriatum), \2RIENEUNTY?

(D. crepidatum) wag wesiilavell (0. senile) Windulsylovdlumadnniseely
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7.1.1 @asunIgu (25)-eriodictyol, (25)-homoeriodictyol, dendroflorin, moscatilin, lusianthridin,

gigantol, nobilone, chrysotoxine Wag crepidatin

7.1.2
7.1.3
7.1.4
7.1.5
7.1.6

Trifluoroacetic acid, ReogentPlu5®, 99% (Sigma-Aldrich)

Acetonitrile, HPLC grade (Burdick & Jackson)

Methanol HPLC grade (Burdick & Jackson)

Ultrapure water (In-house)

d@1317m351U (25)-eriodictyol, (25)-homoeriodictyol, dendroflorin, moscatilin, lusianthridin,
gigantol, nobilone, chrysotoxine Wag crepidatin

seeandeliiana Dendrobium Smmi 33ia Wun (Bosmenusde (D, hercoglossum),
Wnen (D. findlayanum), Lgmﬁyﬂ (D. lindleyi), Lgamw’m (D. acinaciforme), Lgaﬂmlflm (D.
albosanguineum), Lgmmsm%"mm (D. unicum), 3 (D. sulcatum), @a&mamuﬁ (D.
crystallinum), Lgaﬂmﬁl‘jﬂun (D. cretaceum) Lgmsi’ﬁﬁﬁ’n (D. pulchellum) venzuay (D.
crumenatum), \3osuzyianl (D, scabrilingue), Bosanutinia (D, pirmulinum), \aoslouly
Widea (D. densiflorum), 183U (No.1 wag 2; D. stricklandianum), ¥Newaesiunys
(meamtlauaznianans; D. friedericksianum), Boaduung (D. cariniferum), Besiilon (.
capillipes), Basias (D, gratiosissimun), 3asrlen (O, dixanthum), @anguunseduns (D.
devonianum), @gx-avg (0. lituiflorum), Siaay (O. farmeri), Bouaymiu (D.
bellatulum), Besanudnen (D. cumulatum), \Besanuusnn (D. chrysanthum), Beudiam

(% [ (%

a1 (D. signatum), 10eeUss&NY (D. secundum), \oe33u (D. draconis), Wwewiauly (D.
thrysiflorum), 1883331851 (D. fimbriatum), wesaeidea (D. crepidatum) wavlaadtiaile

Wy (D. senile)

High Performance Liquid Chromatography System (Shimadzu) Fausznouludeindesiios
q westeluil

® | C-20AD Shimadzu Liquid Chromatograph (Quaternary Pump)

® (TO-20A Column Oven

® SPD-M20A Shimadzu Diode Array Detector

® S|L-20AC Shimadzu Auto-sampler

® | C solution Software

® (18 Column, 4.6 x 250 mm, 5um (Phenomenex)

7.2 ASM3ENANTAZANUEINTU System Suitability Test



LWIUNAITALAIBVOIATITNINIFIU 9 wllalaun (2S)-eriodictyol,  (2S)-homoeriodictyol,
dendroflorin, moscatilin, lusianthridin, gigantol, nobilone, chrysotoxine W& crepidatin Tu
methanol T9iiAududy 200.0 ug/mL (standard stock solution 1) La3ld9319678 methanol Tola
ansazaneiifiennaidiudiu 20.0 pe/ml (standard stock solution 2) MNEuYhMIKANANTAZANBUINTEIY
vosansie 9 wlalvdanududuaarevesasusarsiavity 2 pe/ml wagwSeuansazatbunsg Iy
Yosansusavviialiiianududugaiewindu 20 pg/mL
7.3 ﬂ'lsm’%aumsazmﬂmmgﬁu‘ummiﬂiznauﬂuaaﬁ”’a 9 ¥iin

LWIUNAITAZAIBVDIAITNINIFIU 9 Blalaun (25)-eriodictyol, (2S5)-homoeriodictyol,
dendroflorin, moscatilin, lusianthridin, gicantol, nobilone, chrysotoxine, flavanthrinin  wag
crepidatin Tu methanol Tsfianuitadu 200.0 ug/mL (standard stock solution 1) udLd9319628
methanol ldasazateiidanududu 200 pe/mlL (standard stock solution 2) 91niuieans
standard stock solution 1 %38 standard stock solution 2 ¥84 aﬁmmgmﬁ% 9 %1in A8 methanol
Tilfansazarsunnsgruiisiannududu 0.10 pg/mL, 1.00 pg/mL, 5.00 pg/mL, 10.00 pg/mL, 20.00
pg/mL way 40.00 pg/mL @i (25)-eriodictyol, (25)-homoeriodictyol tag dendroflorin tag 0.10
ug/mL, 1.00 yg/mL, 5.00 pug/mL, 10.00 pg/mL, 25.00 yg/mL kag 50.00 ug/mL d1%5uU moscatilin,
gigantol Way chrysotoxine ¥auzd lusianthridin wag nobilone W3suaTazaNENINsEILAAMTTY
0.10 pg/mL, 0.50 pe/mL, 1.00 pe/mL, 2.50 pe/mL, 5.00 pg/mL ez 10.00 pg/mL Yeuzdi crepidatin
Qﬂm‘%aumiagmammg’mﬁmmLsi’fwﬁu 0.10 pg/mL, 0.50 pg/mL, 1.00 pg/mL, 5.00 pg/mL, 10.00
pe/mL wag 20.00 pg/ml ansazanedildmendmsuluda HPLC
7.4 nMsmsguansanavesflegienaeld

thandelidaiamiuazein sudududng ouTigumgil 40 60°C MntuUAfiegs

naelia 33 sdielifunudrouiigungll 60°C auiniinvesnsinegnandaelsilindountas Fons
frog1auis 250 mg udutlu methanol U3inms 5 mL flgamgdl 50°C Wuan 60 urit 9ntuarin
shemdusansiledadunan 45 unit didenalunyuiesi 5500 rpm gamadl 20°C Wuan 10 undi
wnsesansazanedulari uwiunaIvwIn 0.45 pm newdnluda HPLC lnewSeusiegiadu 2 gmse
nangldl 1 wile
7.5 My siiUSinassussnauilueans 9 vinluansatnndaeld

nsTFuwesansUsEneuTiueans 9 wialu HPLC chromatogram

dnanTaranguInTIILYIATUINTTIULAazsdaRfiadudy 10 pg/mlL Madsuniuisi
naMfelute 2.1 191 HPLC system loagldan1ig HPLC @9 moaull C18, 4.6 x 250 mm, 5um
(Phenomenex) flgaumail 26°C §1 $asnslvavoaaiadeud 1.0 mL/min 19 gradient elution mode
Uszneusieanses A: 1%trifluoroacetic acid wavansvy B: acetonitrile Insususnsausad 13udu

'
v o

PUTNTIEIUVDY A-B U 68:32 (V) 1 0-15 U9 USUAednIIAanaunseissnsndiuves A-B 1y



35:65 (v/v) 71 1585 undl anthuuiudesnsnsiiaunsyidnsiainves AB 1u 68:32 (vAv) 7t 45-46
w7l udansdnaaIuves A-B 13 68:32 (vv) 7l 46-55 undildl photodiode array detector wagnsada
7l 280 nm TneilU3aAsn1sda 20 pL gamgiives auto-sampler Gsbif 5°C wérvinsifudin retention
time Y3 peak fin
7.6 System Suitability Test

Snensazanefifanududuresansinasgiuta 9 el 2.0 pg/ml MwdunaAsiinanddude
7.2 01 HPLC system laglan1ig HPLC Wwiulieanute 2.4.1 ¥n1sUuiin retention time, peak area,
resolution uae tailing factor Yasas9a 4 FHALEIAILIN %CV YDIARN)
7.7 N385 MANINTFIY

AnansazarsansnIgIuvesansuiazyiinfieiounnuisinanidlute 7.3 141 HPLC system
Tagldaniig HPLC wudeaiunisyin system suitability test Tude 2.4.1 Ju#in HPLC chromatogram
uag peak area @SNTINAMUAUNUSILNING peak area wazANUdNTULAILY linear regression
analysis a3 saun1sanaesdadunsaiieldlunsinszimusuaasuseneuiiuealuasainfogng
nagldainde 7.3
7.8 MsaszvnUsunuasusznauiuealuaisananaleld

Anansatnsiegiandreliiinsounuisfinaniddude 7.4 W@ HPLC  system Tagld anias
HPLC 1utAgaiun1svn system suitability test Tuda 7.6 Ju#in HPLC chromatogram, retention time

WAz peak area waAWIMANNINTUYBIENTTUMBE ENsARAlaBLEUAINNTINLINTFINAINTR 7.7
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8. HAN1INAADY
U 2557-2558

8.1 System Suitability Test

911 HPLC chromatogram  494n15%11 system suitability test 1u§'ﬂﬁ 6 WU ANRRYDY
retention time 983 moscatilin, gigantol, chrysotoxine L& crepidatin WiNAU 22.270, 25.830, 31.811
WAz 33.805 Ui muady Taeilan %CV Wity 0.06, 0.05, 0.03 wag 0.02 AMUSINU LavNUIIALaaY
Y84 resolution 51179 peak Y84 moscatilin AU gigantol WINAY 6.704, A1 resolution $E1IN9 peak
294 gigantol AU chrysotoxine 11U 14.157 Wag A1 resolution 5¢1IN8 peak VB4 chrysotoxine AU
crepidatin 11U 5.350 lagdla1 %CV W1du 0.53, 0.41, wag 0.36 AUEIAU d1%3UAT tailing factor
Y84 peak U89 moscatilin, gigantol, chrysotoxine Wazcrepidatin iy 1.0, 1.1, 1.1, uag 1.1

AUEIRU tnedan %CV Wiy 3.19, 0.68, 1.01 waz1.22 AUANGU Iﬂaﬁwhml,amﬂumswﬁ 1

~
Lo

L
u¥

[ojuebis

ulnesson
auIxojosAiy
unepidaln

[]——!nr;

, — — ,
0 10 20 30 40 50 min

|
'|

.,
-

g‘l.l‘ﬁ 6 HPLC chromatogram U84 standard fanududu 2.0 Mg/mL 271nn15%in system suitability
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A157197 1 System Suitability Test ¥a¥353tA51via3NgY bibenzyl Tuivagendaelyl (n=5)

Parameters (%CV)

Bibenzyls
Peak area Retention time, min Resolution Tailing factor
Moscatilin 28300 (1.44) 22.270 (0.06) - 1.0 (3.19)
Gigantol 35091 (1.33) 25.830 (0.05) 6.704 (0.53) 1.1 (0.68)
Chrysotoxine 24897 (0.76) 31.811 (0.03) 14.157 (0.41) 1.1 (1.01)
Crepidatin 22141 (1.39) 33.805 (0.02) 5.350 (0.36) 1.1(1.22)

8.2 NIINUINTZIU
1NNNTATIINTINAMUFUNUTIENIANUTUTUVDIYD9ATIUNGY bibenzyl WAy peak area

NUUTN linear regression analysis WaLNTOANDUITAEUATIAIATIN 2

= . . . % v 6 ! Y Y ! . [
A1919% 2 Linear Regression Analysis UB4ANUFNNUSITNINANULINYUIBIAINGY bibenzyl NU

peak area
Concentration Intra-day
Bibenzyls 7
range (ug/ml) slope y-intercept r
Moscatilin 0.20-10.0 15138.3862 -901.3781 0.9999
Gigantol 0.20-10.0 18474.3665 -554.1642 1.0000
Chrysotoxine 0.30-15.0 13080.7848 19.9744 1.0000
Crepidatin 0.20-10.0 10490.0145 489.5604 1.0000

8.3 NM3AATIIMIUSIIUAIINEY bibenzyl Tuansaiandaeld
HPLC chromatogram  vesansannvesmiagendieling 10 viauanddusun  7-16 903
p3EeUMUIINEINaY bibenzyl usiavulinluansainvasitegranaiglll wudn Tansdrdgludsunn

Auansstululunsazuinnnandlunisned 3

30000
uV i 30.26
25000+
32.52
i
—— 1 - - I 1 T I
0 10 20 30 40 50

min

5U# 7 HPLC chromatogram ¥83a13aninanidednanizide (O. hercoglossum)
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g'ﬂﬁ 8 HPLC chromatogram YAIFITRNAINNIHEN (D. findlayanum)
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zﬂ‘ﬁ 11 HPLC chromatogram YRIFIIFNAMNLDDINLI LY (D. albosanguineum)

12



o
L

olL'e

620€

0¢'¢c / ulllyeoson
88'GZ / loyuebln
89°¢¢ / unepidain

—T 1 I T T T
0 10 20 30 40 50

min

5U# 12 HPLC chromatogram ¥esansafinanidesangasauan (D. unicum)

uV - o

200004 g

] g

1 ~o

] S

10000+ S
o

L L A
0 10 20 30 40 50

min

3111 13 HPLC chromatogram 283&138na31nd11iu (D. sulcatum)
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5Ul 16 HPLC chromatogram vesansarinannidestinatin (0. pulchellum)

M19199 3 wanIN1INsEEKarUSIAvesEIsNaY bibenzyl Tundleliiana Dendrobium

USunauansludiegn (me/g)*

wianald
Moscatilin Gigantol Crepidatin Chrysotoxine

Bowmenuzde ND ND ND ND
(D. hercoglossum)
WINNEN ND ND ND ND
(D. findlayanum)
Bosils (O. lindleyi) 0.0564 0.0006 ND 0.0161
\BoemzuU 0.0069 0.0303 ND ND
(D. acinaciforme)
Lgaamﬁsm 0.0831 0.0424 0.0029 0.1537
(D. albosanguineum)
L%yaamaﬂ%"mam 0.0052 0.0030 0.0034 ND
(D. unicum)
U (O. sulcatum) ND 0.0043 ND ND
L%yaqmaamﬁ 0.0419 0.0125 0.0331 ND
(D. crystallinum)
Bosanstiu 0.0849 0.0840 0.0463 ND
(D. cretaceum)
Bosdeting 0.0516 ND 0.0641 0.0148

(D. pulchellum)

*ARRgINNITANMIBLNETann 2 0

ND = Not detected
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U 2559 HPLC  chromatogram YDIAIALANYVDIANTUINTFVIUVDY (25)-eriodictyol,  (25)-
homoeriodictyol, dendroflorin, moscatilin, lusianthridin, gigantol, nobilone, chrysotoxine Wag
crepidatin LLaﬂﬂugﬂﬁ 2-11 WU retention time (RT) ¥84 (2S)-eriodictyol, (2S)-homoeriodictyol,
dendroflorin, moscatilin, lusianthridin, gigantol, nobilone, chrysotoxine Wag crepidatin WINAUY

10.640, 18.884, 20.675, 21.954, 23.582, 24.850, 28.388, 29.891 uag 31.673 W%l aua16uU

04
] 4
2 oos’ RT = 10.640
0.00 J A
000 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500

Minutes

;J'Uﬁ 2 HPLC chromatogram ¥819 (2S)-Eriodictyol Reference Standard (20 Mg/mL)
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o L
3UN 3 HPLC chromatogram 984 (2S)-Homoeriodictyol Reference Standard (20 Jg/mL)
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;s‘l.l‘ﬁ 4 HPLC chromatogram 8¢ Dendroflorin Reference Standard (20 Mg/mL)
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i RT =21.954
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T e L e e
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< .
3UN 5 HPLC chromatogram 84 Moscatilin Reference Standard (20 g/mL)
0.10 -
2005 RT = 23.582
0.00-] 4
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g‘l.l‘ﬁ 6 HPLC chromatogram %89 Lusianthridin Reference Standard (20 Mg/mL)
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;s‘dﬁ 7 HPLC chromatogram 989 Gigantol Reference Standard (20 dg/mL)
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Minutes
s .
3UN 8 HPLC chromatogram w84 Nobilone Reference Standard (20 Mg/mL)
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20,02
RT = 29.801
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0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

Minutes

gll‘ﬁ 9 HPLC chromatogram 9849 Chrysotoxine Reference Standard (20 Mg/mL)

00157
001 RT = 31.557
2 '
0,005+
L e e e R B e e R I [N S e e e e e e s e LA R B |
0.00 5.100 10.00 15',00 201.00 25.00 30.00 35.00 40.00 45,00 50.00 56.00

Minutes

gﬂﬁ 10 HPLC chromatogram 984 Crepidatin Reference Standard (20 Mg/mL)

3.1 System Suitability Test

911 HPLC chromatogram  484n15%1 system suitability test Iugﬂ‘ﬁ 12, m154715. WU3
?i’]Lle‘EJ“UEN retention time %84 (25)-eriodictyol, (25)-homoeriodictyol, dendroflorin, moscatilin,
lusianthridin, gigantol, nobilone, chrysotoxine Wag crepidatin WU 10.656, 18.892, 20.666,
21.962, 23.526, 24.816, 28.360, 29.893 waz 31.554 w1l sua1Gy taediAn %CV windu 0.4, 0.3, 0.2,
0.2, 0.1, 0.1, 0.1, 0.1 wag 0.01 MUSIU waznUIIANRRETEY resolution 521319 peak V84 (25)-

eriodictyol U (25)-homoeriodictyol winfu 15.7, Anaieved resolution 521ing peak w84 (25)-
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homoeriodictyol iU dendroflorin 1M1y 2.9, ALadBYed resolution SEWIN peak ¥84 dendroflorin
fU moscatilin Wiy 2.4, Aadeve resolution ¥HINg peak vos moscatilin U lusianthridin
Wiy 3.2, AuaBeves resolution $¥WINe peak ve lusianthridin AU gigantol Wiy 2.8, AaAe
resolution 521379 peak 84 gigantol U nobilone WU 8.1, Aade resolution 521ie peak vas
nobilone AU chrysotoxine WU 3.8 kag A1 resolution $¥1I19 peak V83 chrysotoxine AU
crepidatin AU 4.1 Tagdian %CV windu 0.5, 0.0, 0.0, 1.3, 1.8, 0.6, 1.3 Lag 0.0 AIUAIAU d195UA
tailing factor %9 peak 84 (25)-eriodictyol, (2S)-homoeriodictyol, dendroflorin, moscatilin,
lusianthridin, gigantol, nobilone, chrysotoxine Wa¥ crepidatin WwinAu 1.0, 1.0, 1.0, 1.0, 0.9, 1.0, 0.9,
1.0 waz 1.0 mwasu laedldn %CV wiriu 0.0, 4.1, 0.0, 4.7, 0.0, 0.0, 0.0, 4.1 kg 0.0 AUFIGU laeen

] =
G]’N‘]LLﬁﬂﬂUG]’ﬁ’NV] 1

S
0.047 = 5
=
g $ S £
L) o c E ©
3 - 0 22
20 I S 5 9 _ S X @
o I 55 38 5 30
& » 3 1% 29
= N Q9 © zZ >
S Qo 2 =
\ I\ JaE e sl
0.00—J
:'.-v|x 4 jeces PG SO P N e R B N e SR B I T T NN e m e O S AT R mw PO ZNCT SNNL PO Sow S JEELRNCL ENNL U [N AL SN N TN AR L 2R N
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Minutes

31]17; 11 HPLC chromatogram U84 standard Fiaududu 2 Mg/mL 91nn15%i1 system suitability

M1519% 4 System Suitability Test UasioatAaTzvansUsznouuealusegsndlelil (n =5)

Parameters (%CV)

Compounds
Peak area Retention time Resolution Tailing factor
(2S)-Eriodictyol 2.0 0.4 - 0.0
(2S)-Homoeriodictyol 2.3 0.3 0.5 4.1
Dendroflorin 2.0 0.2 0.0 0.0
Moscatilin 1.8 0.2 0.0 a.7
Lusianthridin 2.2 0.1 1.3 0.0
Gigantol 1.6 0.1 1.8 0.0
Nobilone 2.0 0.1 0.6 0.0
Chrysotoxine 2.2 0.1 1.3 4.1

Crepidatin 1.5 0.1 0.0 0.0




3.2 N3NNI
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INNITATNNTINAMUFURUS T NANUTLTUVD VDA TUSTNOUNUDALAY peak area LA

linear regression analysis WaNNIONORUT AFURTH WA 5

M1519% 5 Linear Regression Analysis U83ANduRUSTzNINANULLTUYeIaNTUSTNOU

Wuoane9 (U peak area

Concentration Intra-day
Compounds 3

Ranges (Llg/ml) slope y-intercept r
(2S)-Eriodictyol 0.10-40.00 67,457.2879 487.8987 1.0000
(25)-Homoeriodictyol 0.10-40.00 76,064.3763 -791.0061 1.0000
Dendroflorin 0.10-40.00 47,387.1495 -228.1790 1.0000
Moscatilin 0.10-50.00 14,922.0112 245.9632 1.0000
Lusianthridin 0.10-10.00 96,897.9744 162.9481 1.0000
Gigantol 0.10-50.00 17,198.4631 104.5015 1.0000
Nobilone 0.10-10.00 63,233.9101 879.6137 1.0000
Chrysotoxine 0.10-50.00 13,867.8470 51.4767 1.0000
Flavanthrinin 0.10-40.00 10490.0145 489.5604 1.0000
Crepidatin 0.10-20.00 10,338.4554 74.7449 1.0000
U 2559

3.3 mswmaunisvesd1suseznauilueany 9 ¥lalu HPLC chromatogram

3.4 N15ATITIMUSHEsUsEnauuaaluansananaleld

HPLC chromatogram ¥asansannvessitegnenalgling 25 dregauansugun 13-37 s

A929@UUSINENsUSENaUNuRawsassinluasannvassiag1enalslsl wuindlansusenavuilusalu

Usunaunuanenanululuddazsfinnawanslunisiesn 6
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g‘l.lﬁ 12 HPLC chromatogram 84a13annainuinenzusy (D. crumenatum)
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5U# 13 HPLC chromatogram wasa1safinannideduszien (D. scabrilingue)
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3UN 14 HPLC chromatogram U8a138nAANLOBSA18URNI (D. pirmulinum)
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5Ufl 15 HPLC chromatogram vesensafinannidessiouldmaes (0. densiflorum)
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g‘dﬁ 16 HPLC chromatogram ¥84a13@ina1n11e3u (D. stricklandianum; No.1)
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;J‘lJ‘ﬁ 17 HPLC chromatogram 2838158in91n%183u (D. stricklandianum; No.2)
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;J‘Uﬁ 18 HPLC chromatogram suaamiaﬁwmﬂmwsm%aq%’umi-mﬂmﬁa (D. friedericksianum)
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5U# 19 HPLC chromatogram @een5arinanigessiuuad (O. cariniferum)
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g‘l.l‘ﬁ 20 HPLC chromatogram aasa1sannaintdesa1en (D. capillipes)
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3U#1 23 HPLC chromatogram ¥esasanaanaesunsgsuns (0. devonianum)
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35U 25 HPLC chromatogram Y@sensannanidaay (0. farmeri)
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g‘U‘ﬁ 26 HPLC chromatogram ¥edansannanniaeiazviu (D. bellatulum)
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sU# 29 HPLC chromatogram ¥84a13aina1nLeetAIAee (D. sighatum)
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‘1J1'7i 32 HPLC chromatogram suaqmiaﬂmnmaamu (D. draconis)
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USunauastusieeng (Yow/w)*

wianaagldl
E H D M L G N Ch Cr

NINYHATUDY 0.0008 0.0021 0.0433 0.0834 0.0079 0.0659 0.0011 0.0043 0.0057
(D. crumenatum)
L%%NLL'?I%%E]ZJ 0.0011 0.0009 0.0031 0.0692 0.0002 0.0085 0.0002 0.0027 ND
(D. scabrilingue)
Lgﬁlﬂﬂ’lﬁﬁ’lﬁﬂ 0.0009 0.0077 ND 0.0322 0.0011 0.0036 0.0003 0.0032 ND
(D. pirmulinum)
Lgmajaulézim%m 0.0006 0.0164 ND 0.0040 0.0012 0.0175 0.0006 0.0024 ND
(D. densiflorum)
#1183 No.1 0.0008 ND ND ND ND ND 0.0014 0.0768 0.0103
(D. stricklandianum)
#183U No.2 ND ND ND ND ND ND ND ND ND
(D. stricklandianum)
mwmﬁaq%’wuﬁ- 0.0549 0.0425 ND ND ND ND ND 0.0218 0.0041
nALile
(D. riedericksianum)
Lﬁyau'ﬁuum ND 0.0022 ND ND 0.0007 0.0019 ND ND ND
(D. cariniferum)
L‘g@ﬂﬁﬂﬁaﬂ 0.0035 ND ND 0.0279 ND 0.0779 ND 0.0084 0.0017
(D. capillipes)
L‘g@ﬂﬁdﬁﬂ 0.0010 ND ND 0.0162 ND 0.0126 ND ND 0.0016
(D. gratiosissimun)
Lgﬁl\‘iﬁ’lﬂau ND 0.0012 ND 0.0030 0.0005 ND 0.0007 0.0552 0.0016
(D. dixanthum)
A8UUNTLIUNS ND 0.0013 ND 0.0089 ND ND ND 0.0243 ND
(D. devonianum)
aneshs-ame ND  ND ND ND ND ND  ND 00070 ND
(D. lituiflorum)
ﬁaam (D. farmeri) 0.0003 0.0101 ND 0.0060 0.0010 0.0064 0.0007 0.0037 0.0016
L%JENLL‘ZJSWUIH 0.0012 0.0026 ND 0.0069 0.0010 0.0334 0.0020 0.0025 ND

(D. bellatulum)
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USunauansluiiogng (9ew/w)*

Blanaeldl
E H D M L G N Ch Cr

Lgaﬂﬂ’lﬁgﬂﬁ]ﬂ ND ND ND ND ND 0.0023 ND ND ND
(D. cumulatum)
Lgmﬂ’liliﬁﬂm 0.0103 0.0023 ND 0.0086 ND ND ND 0.0013 0.0075
(D. chrysanthum)
LgmLﬁ’]?]l’Jmﬁﬁ 0.0018 0.0065 ND ND ND ND 0.0010 0.0684 0.0046
(D. signatum)
Lgﬁ')\iLLUi\iaﬂu ND ND ND ND ND ND ND ND ND

(D. secundum)

m’]amﬁaﬁumi— 0.0154 0.0087 ND ND ND ND ND 0.0230 ND
AMANAN

(D. riedericksianum)

L%’E)QL:EU(D, draconis)  0.0074 0.0015 ND ND ND  0.0484 0.0005 ND ND

Boaiould 0.0018 00178 0.0018 00116 0.0010 00041 0.0008 00045 ND
(D. thrysiflorum)

ELeR Y ND ND  ND 00460 0.0057 00575 0.0006 00048 ND
(D. fimbriatum)

Boseneinden 0.0008 00015 00027 00041 ND 00048 ND  ND  ND
(D. crepidatum)

Bosthilowwi ND 00181 00092 00110 0.0030 00121 0.0010 0.0020 0.0162
(D. senile)

E = (25)-eriodictyol; H = (25)-homoeriodictyol; D = dendroflorin; M = moscatilin; L =
lusianthridin; G = gigantol; N = nobilone; Ch = chrysotoxine; F = flavanthrinin, Cr = crepidatin; ND
= Not detected

*ARREAINNITANMIBE AN TANR 2 Y0
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9. 39150INANITNAADY

U 2557-2558 91nn1391 system suitability test lagn1380a158La18NANAITUINTFIUVDS
moscatilin, gigantol, chrysotoxine Wag crepidatin Wu11A1 %CV U84 peak area Wag retention time
YosETuAasTinINTY 2% dnwaie peak vedasuAavyiafeutvELNInT (T < 2) Jewandldainen
tailing factor ¥84 moscatilin, gigantol, chrysotoxine Wwag crepidatin AfAnvindu 1.0, 1.1, 1.1, uay
1.1 MUERU 5IUDN peak vsansurazviiausnainiulanlanefiarsanlaainan resolution (R) 5819
peak R > 2) wansliidfuinannig HPLC Aldflarundouiiagldlinsevsognsdmsunisadians o
UINTFIN NUITUGRAUDUTY 0.2-10.0 pg/mL @195U moscatilin, gigantol, crepidatin waz 0.3-15.0
ug/mL @ m3u chrysotoxine tuflinnuduiudidudunsddaeiian coefficient of determination ()
17171731 0.999 wansliiuitaunisidunsasanaidaiuisainluleimsiginiusuiuees moscatilin,
gigantol, chrysotoxine waz  crepidatin ¢ agslsfinnu nsnsivaeumINgNABIVDITIATIZY
(analytical method validation) Tuwdedus 1w AuwsiL (accuracy) wag AINaLTlEs (precision) &l
Anusdunely

91NN A8 HPLC chromatogram vesansafnanniegnenaaslin 10 vianuin luans
afdemenuzdeuazynavenlinuaisvialalungu bibenzyl fvhnimnaevisaonadosiunaniside
994 Yang et al (Yang et al., 2006) sumsﬁlﬁyaqsm%qwuaﬁm%ﬁ@ pgnelsinuly chromatogram ¥4
ansanandielilana Dendrobium wanestiany peak Y9sanTANAUsTINM 30 uay 32 Uil lngviind
NUANTAINaLALA

~ WUz peak a1 30 wdt (Unknown ): 180sis wazidesinatin

~wuamz peak Maan 32 undl (Unknown 1) wasvien i8esaneansa

_wuihe peak Tiaan 30 waz 32 Wit (Unknown | & Il): Bpsmenuzide \esaanaudn
wazdIUIUIY

a1sfinu a vatsenandanuiiaulaiinnSsediuiudeluinfearsyialadesannuly
néeldivinimeasunatsrdauazwuuinluuisede ludunisnszaisnazyiuuvesaisngy
bibenzyl Tundaeliudiasenfiviinismaaeu nanslieszinansinans moscatiin wuinniiasludes
aetu (0.0849  me/e) d1mdu sisantol wuldlundaeldds 7 %ﬁmimawummﬁqmimgmmsﬁmm
(0.0840 mg/g) wufiu Aquedl crepidatin Wmnﬂﬁqmlmgm%’wﬁn (0.0641 mg/g) @15 chrysotoxine
wulundreldidies 3 viawiniulnenufulsinasnalugomniies (0.1537 me/e)

Y

1 [ U a 1% | P Y ! I a o A
p819lsAny Jadend@anndauity 91n1a 01msiielasu dawaseuSunuvesasdrfy i
Y [N =~ & aad a . . Aa Y |a v I Al
#5179 A unIilvedeagaudNUSuIuUee moscatilin wag gigantol M e laTiuSuNutosnINg
Yang et al (Yang et al,, 2006) lalpevinnisanwil) Ay uidenazdnisAnwseluIsmisnaziuun

wasnuvsedn1sAIuANanMIndeNTeen1sUgniie i duladeaiunudurrdimanonisnsyaiouas
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USunmesanangy  bibenzyl lunfeliiusazeiia viell ieflazanunsnaiieannuduiusseninams
nszAeLazUsUNYeEINgY bibenzy Auvlinvaanaelilana Dendrobium 161
U2559
1NN1TNT system suitability test ImEJmﬁammiazmsmammsmmgmﬁuaﬂ (2S)-eriodictyol,
(25)-homoeriodictyol, dendroflorin, moscatilin, lusianthridin, gigantol, nobilone, chrysotoxine,
flavanthrinin Wag crepidatin Wu11AY %CV V94 peak area Wag retention time YosaTuiazainm
71 3% dnwasy peak vasansuiazvtinAeudELRs (T < 2) Fauandldandn tailing factor ¥ad (25)-
eriodictyol, (2S)-homoeriodictyol, dendroflorin, moscatilin, lusianthridin, gigantol, nobilone,
chrysotoxine uaz crepidatin Aiflainiu 1.0, 1.0, 1.0, 1.0, 0.9, 1.0, 0.9, 1.0 waz 1.0 ANuAFU SIuds
peak vosasufazslanenaniulanlaeiarsanlaaInal resolution (R) 581119 peak (R > 2) Langlu
Wiudane HPLC Aldfinnunfeniiagldiinseidien dwdumsadansmunnsgiu wuitlugag
AULVNTU 0.10-40.00 pg/mL d115U (25)-eriodictyol, (25)-homoeriodictyol wag dendroflorin 0.10-
50.00 pg/mL @1113U moscatilin, gigantol Waz chrysotoxine, 0.10-10.00 pug/mL @115uU lusianthridin
48z nobilone wa 0.1020.00 pg/mL  dwiu  crepidatin Suilnnuduiudidudunsdasiin
coefficient of determination () wirfiu 1.0000 wandliifuitaunisidunsesananaunsauiluld
AA1ERMIUTU UV (2S)-eriodictyol, (2S)-homoeriodictyol, dendroflorin, moscatilin,
lusianthridin, gigantol, nobilone, chrysotoxine wag crepidatin ¢ p814l5AnY N1IATIERUAIL
gnAe3Y8935AATIEY (analytical method  validation) §sfinusndusielulusunaniielsiiuleds
ALY
9IMN153A5H HPLC  chromatogram  wesansanmannsegnandasldiie 25 faeehs ldwy
ansUsznevTiueaiinsvageuriinluansainmnedu No.2 wasdesulsedily vasiinensueeny
a1snnudn agalsinuly chromatogram wesansainndqeliiana Dendrobium wanewin wu peak

Yasa1saunurazlilvansusenauiusanyinIsnagau (M1571977)

o a o (% v 4 a !
M199N7. Unknown peak UWQ?IU@VIWUIUﬁWiﬁﬂ@ﬂa'JUlmﬁf]a‘lﬂ'ﬂEJ?MWFYN5]

Unknown Retention time v wo
. ylianaqgld]
peak no. | lmeuszunas (W)
| 11 Wenziey 19271y 1DeuYviy
I 115 1D83a811Ae 183U No.1 1BasrUeu aedie-ave daany

X A & o 5
009k WWewlouly WWosEeuTe)

Il 12 RN RL D!

& A : a & & & P &
\Y 12.5 LDBANANAT dNUUTUNTIEDUNT LODILYLWUU LONEF18dADN LB

ouly LBeIIINYT
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Unknown Retention time e s v
vilandaeld
peak no. | Tmeuszuna (u1ii)
Vv 13.5 Besleultwdes 1Bosusevaiu 1Besihilevsd
Vi 14.5 Besiaulimdos vmedu No.182 yiewdestunys
(mamilgnanans) Wouiuung #eae-ane Bosleuld 15
angtiTen Bosidlevedl
Vi 15 yERzDY LDadanBLis
Vil 16.5 Beslouldimdes iemdesiunys (nawie) iosiidiowsd
IX 18 yeFu No.1 vmewdesiunys (mawmilegaianans) 1Besism
anese-Ane Ty Woadfme Benleuly Besihiloved
X 21.5 Besihiloned
Xl 22 Boedu
XII 22.5 Bsansuang (Besioul
l 23 BoauTzY
Il 235 {Basiiu
XV 25.5 Boe3u LBpsleuly
XV 26 Bonleultindes 1Beuiuuns BauTzviy Basae T 1Bog
ihflowed
XVl 27 Bosfou anesha-de fany 1Besurzvaiu Beuleuly 1og
ihiloved
XVIII 28 Bosugzvaiy (Besiiloved
XIX 29.5 Bosutzaiiu 1Besiiteve
XX 30.5 Boauusadiiy
XX 325 BoufAanm ey
XXIl 33 Boaunuy T Beaiileved
XXIII 34 Basanetinis wmedu No.1 vmeimdesiunys (manans) o9
fveu fany Beudfame esmetiuden
XXIV 34.5 Bo93u 8oy 1Besihileved
XXV 35.5 Besanenie vmemdesiunys (mAnate) ieskivou aesiy
wsyBun$ ey \Woudiand Beslould Besthilevsd
XXVI 36 NINYATUDEY
XXVII 37 Beslould 1Bpsinflevsil
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Unknown Retention time v wo
. yiianaeld
peak no. | lmeuszunas (w1fi)
XXVIII 38.5 EAzIDY LBaEEUIN aneitunseduns feny 1wedlouly
XXIX 40 WeRzUey LBesEeUIe faany Wwowleuly
XXX 40.5 DosiUan At unsEduNs

asfiny a Ladindafianuiiaulaiiinsidoifiududeluindearsvialalasianis
unknown peak no. Il, IV, VI, 1X, XVI, XVII, XXIIl waz XXV iiesrnnulundaslifivhnsnaaeunane
¥ilawaznuinnluuiesie ludunsnssaeuasUsinanesansusenoufiueatundaglduinmnee iviinig
VNAADU NANITILATIZLANIIN WUANS  (25)-eriodictyol Way (25)-homoeriodictyol mmﬁqmiumm
widesdunsysmAvainmsaiamile (0.0549 way 0.0425%w/w Aud1du), WU dendroflorin,
moscatilin ag lusianthridin Mﬂﬁqfﬂumwmuaa (0.0433, 0.0834 Lag 0.0079%w/w AUAIAU), WU
gigantol mnﬁqmluﬁmﬁwﬂan (0.0779%w/w), WU nobilone mnﬁqmimgauwzmju (0.0020%w/w),
wu chrysotoxine annitaalusnegnandaelsl 18 fetnaain 25 fegs Tnsfimusnndigalumiedu No.1
(0.0768%w/w), W flavanthrinin uag crepidatin snfianludesiifieved (0.0357 uay 0.0162%w/w
AUEPIU)

og9lsfnu Jademnsduandoudu oanim e1msitileiu daadevianazyiunaves
asUsznevilusaifivaine fugunsdlvesiiogsedu No.l uay No.2 uay mneimdesdunsysan
nanawmdenaznianas uidefiaginisdnuideluismsiagivuaunasiiuivie In1saauay
anmndeuvesmstgniiieliiduiiadmuguiuszdsuaronisnszaeuazUinavesaisusenaull
uealundelifudaziin naainnisdnunifedul uvsslovidenistuuaunsgiunaznisniua
aunmvesndaeliiana Dendrobium  ndinsthunldiduasulnslueuian Snitsasfuuslonily
nsAnwAMudIRLSsEnIeInsEeuarUSIIMTesasUsEnaufiuea Augnsnisdinnueandaeldl

ana Dendrobium %iasina9 Tuswian

10. msumasuIdglUlguselewl

v A

anusaieyarnuduiusseniniinuasUsinauasddyinulundieldusazylialuimue

<

WnsgIuveIndlelilntu e
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12. AMANUIN

nswSsafiegaiaindaeldananneiietluiinsziansussnau phenol Taeld HPLC
1shndrelifanavmeiAusiunnlisiuan 35 fees (ms1e n) sdmeduduAuazd e
azomhluidiutmnduthudaduiuuneg wenudasslnliUssana 200 n3usesiedhs

2. ihdegnaiildloufigamadl 48 esmeaidua sundniwinuidliiAsuutas (nm n)

3.1 19wr (0w @) Nlaluananiunssuisludsaudun1snnass

M1519 N. BnFddRssevinanvesnaeldananine
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Fondawld FoInerdnans BNIIEIU UULUAYU. dn
Lgmmaﬂmﬁa D. hercoglossum 0.109
NNUYN D. findlayanum 0.103
Lgaﬂﬁq D. lindleyi 0.327
L’Symmm‘u D. acinaciforme 0.135
Lﬁy@amﬁm D. albosanguineum 0.167
Lé”ﬁyaqmaﬂ%"mam D. unicum 0.161
U D. sulcatum 0.144
Lgaﬂaﬂﬂaﬂmﬁ D. crystallinum 0.256
Lgaamafmu D. cretaceum 0.164
Boetain D. pulchellum 0.056
NINYATUDY D. crumenatum 0.140
L’ed;a\‘il,lftiz%am D. scabrilingue 0.128
Lgaﬂaﬂﬂﬁﬂﬁﬂ D. pirmulinum 0.118
Beuloulmdes D. densiflorum 0.097
#2183u No.1 D. stricklandianum 0.094
#183u No.2 D. stricklandianum 0.143
VNEFRIUNYI-NAmile D. friedericksianum 0.101
Boaduung D. cariniferum 0.117
Bosnilen D. capillipes 0.130
Boanan D. eratiosissimun 0.126
Boslou D. dixanthum 0.159
AYUUNTEDUNS D. devonianum 0.149
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Fondawld FoAnenaans NIIEIU ULUAYUY. dn
GUIeREAI] D. lituiflorum 0.103
a1y D. farmeri 0.133
ey D. bellatulum 0.110
Lﬁyaama?imaﬂ D. cumulatum 0.204
Lﬁymmamﬂm D. chrysanthum 0.133
Boanfane D. signatum 0.196
BoauUseily D. secundum 0.137
VNYNTRITUNYT-NIANAN D. friedericksianum 0.171
Boadu D. draconis 0.156
Beulouly D. thrysiflorum 0.305
BoauIET D. fimbriatum 0.165
Boswnaiden D. crepidatum 0.166
Bosthilevydl D. senile 0.105

M . fregrsdunndeliveivhanuazaiauduasiudugudnnowiididou
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