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WE: [ B8] 24 % 4 2H Orchidaceae M2 2, 2% Anoectochilus roxburghii i8R TIRAYE, 2K EF L L HFEWE
g, EXEFLZOFAELLHETRPHAELRORT, AT EENMEEZITAXEF AL ZaFMK. A
RPFOEEESHAEX, AFLEEEF T UL ZRAGR, [ FF ] AR 4 E %A L4 (HPLC-ELSD) #|
RELLANREZARE IR, 2t P2REF AL LR MERZTHL, AWM HABERX; AN EMEE T RE
7] #m 25 (HPLC-PDA) M & &% 2 RBIHLE B, »t A ¥ WRAEKE (IAA). KB (SA) FILEER (ABA) BiEa#, 4
MELSELZEFREAEIAMEANR, [BR] 2KZANRZL4FET, 2REFRETHHANMKRR, LE A 2.84~3.81
mg-g', MREDIMREA K Daye’, /et Xiaoye’. kv ‘Jianye’# 4L ‘Hongxia’, W LA H)UR T LEEFKE
PHEZHTH, FHTFRETE; 2RZANREZFTLEEF LZOFMARRAETL I, H0.14~050mg g ', AR
HHFURR; ELEERRETRANAEMNINEEEFALZOFMK, REKEFREIHFE5LE MY, ALrHE
RIEF AN LEER, AATHUEHTLE, 2L4EFF MAREEXELLZ4 NS LAER T EMX, £24&
H5 ABARRBEXARELEF DT RAZHPENL; 24FH5 SARREXE DD R AR RAZRPEFE
£ (P<0.05), &L Z2AKZIH A (TIBA) REWNE, 2LEFREEXEE IAA REEX T T, £2XEF
SRAZARIAA SRR, [BR] AHTLLZTLLAEFALZGFAMKNSAEN, 2LEFHFRIHESL
K20 L3as, AXEFLQFMER LA TR, RerERBEFTEAENINEEEFZGFHMK, 2420
EHRPREFERRETASEARBRAL TSR ELEREFNRRALGR; 2LEFSNRIAAREEXEME, AR
IAA RERIELLEF N AR, RBIEKE AR IAA G5 RIARLLEFUE K. B3 k4431
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Abstract: [Objective] Kinsenoside is a characteristic active ingredient of Anoectochilus roxburghii, and it’s
isomer is impurity that is extremely difficult to remove during kinsenoside preparation process. [Method]
Kinsenoside and it’s isomer contents in whole plant, root, stem and leaf of ‘Jianye’, ‘Hongxia’, ‘Daye’, and
‘Xiaoye’ cultivars were detected using HPLC-ELSD, and their accumulation pattern were also analyzed. The
contents of endogenous IAA, ABA, and SA were detected using HPLC-PDA, and correlation coefficient of
kinsenoside and these hormones accumulation pattern were also analyzed using Pearson correlation analysis.
[Result] Kinsenoside contents (2.84 to 3.81 mg* g ') were varied in 4 cultivars of A.roxburghii, and that was
the highest in ‘Daye’, moderate in ‘Xiaoye’ and ‘Jianye’, and the lowest in ‘Hongxia’. Kinsenoside accumulated
predominantly in aerial parts, and it’s content was slighter higher than that in stem. Meanwhile, the content of it’s
isomer were very low in all cultivars (0.14 to 0.50 mg- g ') and it exclusively accumulated in root. Kinsenoside
and it’s isomer simultaneously detected in the protocorm like bodies (PLBs) of ‘Hongxia’, and kinsenoside
content was almost equal to that of the whole plant. Kinsenoside was detected in PLBs in ‘Jianye’, and it’s
content was higher than that whole plant, while there is no it’s isomer was detected in PLBs of ‘Jianye’.
Kinsenoside and IAA in a polar manner in the stem of all 4 cultivars were positive correlated. Meanwhile
kinsenoside and SA accumulation pattern were positively correlated ‘Xiaoye’, ‘Hongxia’ and ‘Jianye’ cultivars.
Kinsenoside accumulation pattern hanged with the IAA accumulation pattern after TIBA treatment. These
results showed that kinsenoside biosynthesis may be regulated by endogenous IAA accumulation.
[Conclusion] This study identified the distribution patterns of Kinsenoside and it’s isomer in 4. roxburghii.
Kinsenoside specificity was distributed in the aboveground part, while the isomer was distributed in the roots.
No isomer of kinsenoside was detected in PLBs of ‘Jianye’. The aboveground part or the PLBs with ‘Jianye’
can be used as a high quality drug source to produce high quality clematiside at low cost. There is a positive
correlation between kinsenoside and the endogenous IAA accumulation, which either positively regulates the
synthesis of kinsenoside, or can regulate the synthesis of kinsenoside by changing the endogenous IAA
synthesis. [Ch, 3 fig. 4 tab. 31 ref.]

Key words: Anoectochilus roxburghii; kinsenoside and it’s isomer; distribution pattern; endogenous hormone;

TIBA treatment

42k 35 M 22 Bl Orchidaceae £ 4F A= 245 FAH W) 45 2k 2% Anoectochilus roxburghii # & 5 T4 5, Hk
H. W, BARFFEY . BRI Pra et frae™ ST, IR S i
WG . BAENUIC 60T, ERRBIEA “ME” “AF” 2R, SN (Kinsenoside, KD) j242k=%
FEOEPEIG PR, R TR M 50 IR IR 5401 L O e A A5 L ARG T B 7 4
H B tEIF R ARt S8 A RO ER, T 2023 4F 7 H 28 H R15E K 25 5t W&
GRS IEAZPIGIRIAS, (B2, Wi L8 ETAas, ks ot brdh: 30~75J0-g7"), MELIHZ
HIGRTE K . TR ESLIET Tl A= AAETT, 2B S LIET AR R . PRI LR AT Tolk ik
A AR 2= B R U Tl AL il & & LT M — 7k . S 4GE T 2 10 AR ——BEnt 22 4
(Goodyeroside A, GD) FI&ZEH /3 FRAHN], FRACYEFTAHL, G32EE AR RN, R8T A
TS ARROE BRI 2 0t . (FJ, H AT I A4k 2L rh S ER AT S 2% 1) SEAR A AN n] 4347 () 48

Gk WA IR, S MG AR S AR Rl PR B2 5 A 24 ) (CITES) B 5i 11 A Prdr P A Il 52 o o
TRIPETAEAE Y 24 S5 )G ) /Ay, Briiis BB A &4 =%, ZUANTHHERNE. A
T APRE 4 2 22 A2 R R R R XA S IR s g 0 P M BRSO , MELAVE A 2R Tolk Ak A
FEALRIETT . WIBAANIR] LA L A 2 2 v T M2 1) AR A0 A R S A IR sl S LG E T T
M A P P R AR TR

REFRAACH YR A 22 R, e b &R AIL, MSLGE T RS = h & s AT
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B, XHYAMILF IR, EMA KA T RARIRHIRE I “s” RAR AR GARIEH PR
WY N TRECER R RS, (H H AT ISR IE

AWF LR P GLER | B 21 WIEARER (IAA), KIBER (SA) MIBLTETR (ABA) 17 i
By Ak It 7 AR IMHIR (2,3,5- =R, TIBA) AP R 22BOh NI TAA a2t o fi
BEHAE ML, WIFFESE oK o e 2= B PN SR BERERIECE , Sy Tl Al A= 7 4 4R BT 00 o 24 Y5 A0 s e i 4t
SRR AEAR SO

1 #MEE 7 *®

1.1 &
1.1.1 HHAHH S22 KM Daye’. /M Xiaoye’ . ‘40 Jianye’ Fl*4L#5° ‘Hongxia’4 i RA K E
Rek=. RN SR EH WA SRR EE SRR, LR R N SR H TR
RS LM, 4 DM ARSLZMAERM PR S MH . RESLZLT R, 22, KA
WEEE R A, T oM A 24T M H2z AR S i . REEARIEROIZLBE R, mh 435 R T | Hhsig
GF 1. 2 Qg5 hbnt 7y FURHE G 3 S R LUF 45 ab ity ZEBor A Tins =8B GF 3 MDA B 28B) .
2L (h1R] 3~5 ) BORTRZEBE (B 6 N M LA TN ZEBD . AN U A, T 4 2R M H:
K AR IR S, T 100 mge L7 TIBA ZRBERI et §h &, 25170, 1, 2. 3. 4 . 5d Bk,
ZMABE A, HT I IR ERE S LGE TR R, A MR EE 3 IR .
112 Arsb XA SLET (CAS: HS21117B2), BHEM 21 (CAS: HS22302B1) W H XY R IGAEY)
HIRAT, K ZE (CAS: B21810), MijkHk (CAS: B27484). /K% (CAS: B21197). 2,3, 5- =iz H
% (CAS: S30709). Ai%gk LN B H iR AR A RA A .
113 AE BES SO AL (LC-2030 Plus) 14 A H A B HA ] #H (KQ-300GDV) I F 41 %43
IR A BR A F]
1.2 REFITt5F*
12,1 2XREFEEZGFMEMNE T F  GRET REMFEESTE . RIS WANG 2 1kt f
Frek s, HERPREBE SRR 0.2 g, A 1 mL ARFSECH 90% RHBE, 30 °C 5 AL 30 min FRiE, H
TR FH 7 % 90% W AN A R IE ) . 5 000 remin ' B0 10 min, B %5 0.22 pm 3 5 € . HPLC-
ELSD 7 4 2R FE AT e 22 n) SR AR, Rnill 7 2 2 Bl o 0 S 30 300 5 4 24T 10 7 v 00 ke s, U
L RO A (3% 42 (LC-2030 Plus, HASE;HY), 43R H NH,. XSelect HSS T3 a4t , #:ifh 30 «C,
WA AIK : CE=92:8, WHEN 1 mL-min™', SEFEPEMNL. PDA R K4 210 nm, ELSD Al 25 f4: %%
TNER, BAFEIRE R 50 °C, PEFERN 10 pLo LA R (x) FI4 0 e B (v) R e [ml ) 5 2
SR TEFFRMEMIATFE N y=1E+06x—126 593, R>=0.999, LMK 0.1~1.25 g- L'y BEM-H 22 £ k[l
JAF7FE R . =591 928x—118 70, R’=0.993, ZkIEiEHIN 0.02~0.16 g+ L',
122 AKF. MERAFKGRMNE 7% HEMRPREEETHER 0.2 g, N1 mL R&FECH 90% HEE, 8
R 30 min, FRAED, I 90% HIEEAN R HIEER], 5000 remin' B0 10 min, HCEE 0.22 pm P8R
g, BAFEMESR 3R RIS S RO R, SR Cg BEHE, DMAFECH 0.05% H R KR
(A)- 0.05% W T8 1% (B) Jy i 3 AH 86 B BE R (B: 0~1.5 min, 10%—5%; 1.5~24.0 min, 5%—95%;
24.0~27.0 min, 95%—95%; 27.0~27.3 min, 95%—5%; 27.3~36.0 min, 5%—10%), FEiEHN 30 °C, ik
7 0.6 mL-min™', JEFEEN 10 pL, TAA. ABA FIl SA ®J% K 4350~ 254, 254 F1 304 nm., LA i F
() FP T o s vk B (v) R M FE . TAA ek # R . y=15 492 788.47x+137.74, R*=0.999,
AP 0.0001~0.010 0 g-L™'5 ABA ZPERIHITFEN . y=87 093 692.12x-536.04, R*=0.999, Zk:il
Fil°A 0.000 1~0.010 0 g* L™'; SA L [EIHFTFE R . y=20 994 444.05x+10.92, R*=0.999, ZEVEFEFIH 0.000 1~
0.0100 g-L',
1.3 Fit=ZEoH

SEGET MM SR . TAA. ABA . SA i sr8L (i) P SER 2 %R, R SPSS
22.0 ke Sh Z B 25 5 W, T RERES 3 IR,
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2 HREHARH

21 EEZHEEEFREZARMERESHRREERSH

mE 1FE1 PR 4 MRS T ELGE R AN 2.84~3.81 mg-g™', KM MR EL
RS, AR BRPELET RSB, R RRSLET RS EEST
Rt LR AR (P<0.05), H N SiRTREZES; 4 DA R bS8 TR
BN 1.35~1.62, 227 ~3.72 Fl1 3.69~5.34 mg-g ', W &2 w8, 2Rz, Wi
fiX, JFH AL 1S4 T T /- B0E & TAR . 4 5 R4 22 Th A 2R 1 22 1) S M 1A o o 434K
K (0.14~0.50 mg-g™"), JF HARSF MM F R TARES, 7642k 22 i b L5045 v I8 A6 I 2] 4 2 1 22 1) 57
Fgpk s Ar5lLh SOemt’ RN CLLEE M RZEBONAIMEMRTE FRITEREE, R BRBEEREE D ST
s EL (425 mg-g ) T AR, JFEHRAKRNE SLET 2 mTik; AR MARRFEERE P S
T RN 2.56 mg- g™, AARIETT 2 ) AR S ECN 0.52 mgr g . RIRZE SRR A 22 b [
gr. R RIEERCEAEAEMARA . m Tl A 7 S R AT 2T

®1 SE=heKEFREZRARGERES Y

Table 1 Contents of kinsenoside and it’s isomer in A. roxburghii

KD/(mg-g™) GD/(mg-g™)
RER
a0 ikl E i BB E EE ikl E S N E
‘R 38140.02a  1.62+0.06a  3.55+0.04ab  3.69£0.26 b \ - 0.24+001d - - \
N 3.68+0.13a  1.3540.02¢  3.1540.04b  4.78+0.37 ab \ - 0.43+00lc - - \
‘ZIFE 2.84+0.01 ¢  1.45+0.07bc 227+0.10c  5.34+0.68a  2.56+0.53b  0.22+0.01 0.50+0.07a - —  0.52+0.13
‘gnt 3.4740.02b 1.514£0.05ab  3.724027a  3.76£0.41b  4.25+0.46 a - 0.46+0.14b - - -
UiHH . KD. &4 17; GD. 524 FHIAR/NEG FRFRR 257 B (P<0.05); “~” FnBARMs; “\” FomRk,
15 15 - /hip
10 10 -
> > 72 ) S A
g g
5 5
0 0
10 15 20 25 30
t/min
15 ~ ‘géga 15 -~ ‘9’5” 5
10 + 10 +
> 22 ) AL >
g 5 P 55
3 N X7
] ————=™
0 = e 1 A Y —
10 25 30 10
t/min t/min

A1l 2&XZ4A40&RZPELEFALZGF MK HPLC 547 &5 H
Figure 1 HPLC chorographic profiles of kindenoside, goodyeroside A in the 4 cultivars of A. roxburghii
22 EHEARFMUM . ZERPEEETREZRNSUERES VR RRRLSH
&2l 44 R AGETEA RO PARBORF . RM B R P GLGET
BTy R RO G A T R, 3 T U M G A (P<<0.05), SR
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Table 2 Contents of kinsenoside and it’s isomer in leaves and stems of in 4. roxburghii

KD/(mg* g™
K i o et
i E 32 i B i B I =B

Tots; 2.65+0.17 b 4.36+0.37 a 9.74+0.40 a 4.81+0.16 a 2.91+£0.09 ¢ 3.44£0.41 a 3.90+£0.28 b 3.65+0.30 a

ik

N

fiilgiva

S 414%0.17a 4324026a  6.6840.05c¢  4.71%0.06a  3.39£0.13b  2.97+0.16a  5.33£0.59a  3.03+0.81 ab
JIKHS 37140262  4.133021a  835:0.03b  4.55£0.13a  4.13£0.07a  2.64+033a  3.10£0.55b  2.52+0.02b
YW KD. 20T, AN SLEHT RN FSIARRNG FHRFRRZR B (P<0.05).

SEET TN EZESR; M BRI R B BB T 4 2T TR 4 U
1, PRI I p A 2 B o B I, TOU I S 2R B A B 3 = T PR USRI (P<<0.05);
R MARPELEN RSB RN . SEE T BB S AR R, R
A A T R U TR AT (P<<0.05);  ‘RM BRI ARET R ES . i
P G 2T T o B, B T IO ARSI g 2R B B (P<<0.05) FERTA M REA
o I 3] 4 2T 25 ) SEAB AR

SECINFRBAZER, R N ZTERT R SR SLTE T TR I 4.13~4.36,
4.55~4.81, 2.64~3.44 Fl1 2.52~3.65 mg-g ', KI5 B 4 4 1 i i o0 B s, R 22 By
SEGET R AEORZ, KL B T ST T o B, IR R, HAEARFRA 2B
SR BTN EZS . AEPTA LB Kl 8 4 21 22 10 AR . LR 45 Rk — 2
WESE, 4222 3R T LIAE A TolkfbA: 7= 4 2 O B 2505
23 FAEFBUEEFNREERKEZE RER AKGERRESBNERESSEEFREEXBXEST

mER 3 pron:  ReE R CLER CRME A RZEET ABA FT 435530 0.020~0.030
0.002~0.005. 0.002~0.003 1 0.010~0.012 mg-g™', SA i & 4 % 2> % & 0.009~0.013. 0.085~0.107,
0.074~0.108. 0.001~0.005 mg-g ', IAA Jit #& 43 4 43 %l 24 0.020~0.030. 0.120~0.140. 0.010~0.030 F
0.003~0.006 mg-g™'. TEFFA M AT, TimZEBd IAA JRE /0 Bunm, HPIRIERAZEBL P TAA T2 50R
Z, IRHEBE T IAATTE BRI, IA AR BB S SR TR R, MR N
0.874~0.937(P<<0.01)(Kl 2 1); ABA 7F 4 M ZZEB PR BRI PTARR, £ R SR d, KR
Berp ABA Ff oAU T R B ABA BT S0 AR (P<<0.05), ST 2R Berh ABA & oAU i
ZS fE RM SRZEE ABA T ECC R EE T £ N LUl MRZERTD S SYGET
FHERE 3, FHEPEZR B0 0.835, 0.898(P<<0.01)([&l 211); SA TF 4 N R LB rh I 240 i
AW, A CRMT SRR, REZEB T ABA i /50U 2 S T 0w 25 B ABA i 4341 (P<<0.05),
EpiRZiBip ABA M BOC R 25 78 N A Rt BARZERh S SR E R
3, MEERE M 0.958., 0.895. 0.838(P<<0.0D)(& 2MM). FiRZE £ . EIHTR 4Lk 2
ST 5 N TR TAA FLEB A MR Z SRS B ), 4 4R3% 7175 ABA I SA A R A ek —
T8 TR A7 T o R RS

K3 SHZEET IAAABASA FRESHSHER

Table 3 Content distribution of IAA, ABA and SA in stems of A. roxburghii
2EEER IAA/(mg-g™") ABA/(mg-g ") SA/(mg-g™")

[E]T;ﬂg’fj D N NG orE’ ‘9&'11“’ ‘j(u‘l“y NG orEs’ AN D N NG oI NI
san 0.027+ 0.142+ 0.032+ 0.006+ 0.022+ 0.005+ 0.003+ 0.012+ 0.009+ 0.107+ 0.108+ 0.005+

i 0.003a 0.005a 0.003a 0.00la 0.003ab 0.001a 0.00la 0.001a 0.002b  0.008a 0.005a 0.001a
0.026+=  0.133=  0.020=  0.005+ 0.019+  0.003+  0.003+ 0.013+ 0.011+  0.098+  0.098+  0.004=+
0.004a 0.008ab 0.003b 0.00la 0.00lb 0.00lb 0.00la 0.00la 0.001ab 0.006ab 0.007a 0.001b
0.025+  0.122+«  0.015=  0.003+ 0.024+  0.002+  0.002+  0.010+ 0.013=  0.085+  0.074=  0.001+
0.004a 0.011b 0.00lb 0.001b 0.003a 0.001b 0.00la 0.00la 0.00la 0.005b  0.005b  0.000 c

P RFIARRNG E8RR 25 B35 (P<0.05),

T

JEH
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A R=0.094 B R=0.585 € R=083s b R=0397
= R=0.203 = R=0.835 = R=0.898 = R=0.573
79012 P=0.600 o 2;% P=0.005 . = ‘3‘-(5) P=0.001 o 3-(5) P=0.107 .
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S I FF ST E S PFFEFFTS ST
Q7 Q7 Q7 Q7 Q7 QO QO
ABA/(mg-g™) ABA/(mg-g™) ABA/(mg-g™) ABA/(mg-g™)
1
A ) B C D
R2=0.045 R=0.825 R=0.794 R?=0.804
~ R=0.060 ~ R=0.958 ~ R=0.895 ~ R=0.838
w00 [ P=0.879 . w 33 [ P=0 " ‘3‘-2 P=0.001 w 43 [ P=0.005 .
45 . L 048 50 % 0 3.5 s
Egqol — = Ed% /‘/ £39 £ 30 /
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T O D TPl ¢ O O ¥ T P E PO S
RSSO QY QY QT QT QT Q- Q! Q Q- Q- AR AR
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AR BN CO4LERs DRI KD. 2T .
B2 A%2ZERFAREPREERS R AR TSSO LS AT
Figure 2 Correlation analysis of endogenous IAA and KD in different stems’ parts of A. roxburghii
2.4 TIBA LI RE IAA RE&EFREEXEI
4 ATk Wit TIBA 1 dJ5, AFEF IAA KL Fm a8 A 8 R, (H 20
AL, The =R B TAA R4 2317 T /0 B0 2 T P A RIS HS (P<<0.05); Wil TIBA 2 d 5, 1AA Fil
SUGEF BB LA, PEAUGHS IAA B /800 & & T I06E (P<0.05), B4 21T i o
BERMIC R E 2R, WEH R T (P<0.05); Wit TIBA3 45, Wil IAA Bia /-8 & T
Tt RS (P<0.05), S ZRIEF AT m s, (B 5 HMMA 2R AR E . Wil TIBA4~5 d )5, Tk
TAA Fl4x 28 4 B it 20 0 50 38 8 T rh 3RS # (P<<0.05). Wit TIBA J5, Th IAA 40 Bofe ib 3t
4 RIB B E, WEE T AL RE (P<<0.05), TR TAA JT R E7E AL A 3 R GA B, IR
TAA B A BEss 2 KikElfm, HW 3 m THA RS (P<0.05); T4 2R i o B A FREES 4 K
RERE, 585 KRB EER, HEEE THMRE (P<0.05), a2 i 5 e 2 X
KB, AR IE T TR BB AE S 2 Rk B M, HB3E FHAMKE (P<0.05)., Wi TIBA 4

R4 ERFMFFLERNE, ERPIAA NELEFRESHEN

Table 4 Contents of endogenous IAA and kinsenoside before and after TIBA treatment
ESZZN TIAA/(mg-g™) KD/(mg-g ")

FIFRE g ! 2 3 4 5 0 1 2 3 4 s5d
0.006+ 0.005+ 0.004+ 0.003+  0.008+ 0.005+ 3.65+ 358+ 277+ 2.87+ 421+ 3.98+
0.001 Ba 0.001 CDa 0.000Cb 0.001 Eb 0.001 Aa 0.000BCa 0.30Ba 0.07Ba 0.27Cb 0.09Ca 0.0l Aa 0.07 Aa
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Figure 3 Correlation analysis of endogenous TAA and kinsenoside
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