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RP-HPLC [R] i ] 5 5 25 F- 3£ 2 vh 4 FP I 1 o 1y
G VN TSR P S )

ik, 28R, ERKAE, L, Dk, 47
(T Rk K Rk E BB IE, A 610041)

[(FE] BB 7 R E AR 8 T 5 2 25 b vh 248 575 8043 09 B0 45 160 07 3, 40 B 048 B 7 % T 3 2 40 A0 0 1 L 4
g i A :z"f & HPLC, Kromasil C, 8354 (4. 6 mm x 250 mm,5 wm) , L4 0. 1% [ 2 7K ¥ W R0 Y o 30 3l A 66 82 e it
Wik 1.0 mLomin " KA 270 nm, B 30 C . SR 4 R BUR S I SE R I BT R R MR & PR 19 RSD 1
<2.50% ,F-BIMEE IR 2 H 96.97% ~101.55% ,RSD 4 < 1. 46% ; [7] B i} Diva-Gis $2 B [F] 77 b F 2 S 25 M 19 19 A~ (5
R A 3 A b B AT IR A3 0T , B 5 RE S A OB A3 i 0 T A 2 2 R L, 2R WO R T S 2 6 A5 4 AR
i 28 SOl A R 0 R T AR T, R S FESWEE RN SR BA —E e, &k xTr
EUER , ARG, TR AN T E S 20 A0 BRI S % X — PR T ES RN TR A B85 B L
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Simultaneous Determination of Four Active Constituents in Tibetan Medicine
Gymnadenia conpsea by RP-HPLC and Climatic Factor Analysis

ZHANG Hai-xian, WANG Shuang, WANG Chang-sheng, JI Wen, XU Xiao-bing, ZENG Rui"
( Ethnic Medicine Institute of Southwest University for Nationalities, Chengdu 610041, China)

[ Abstract | Objective: To establish a quality control method for simultaneous determination of multi-index
component in Gymnadenia conpsea from different regions, and analyze the climatic factors on the impact of G.
conpsea’s active ingredient content. Method: The separation was performed on a Kromasil C 4column (4.6 mm x
250 mm, 5.0 pm). Methanol-0. 1% H,PO, was used as the mobile phase with gradient elution. The flow rate was
1.0 mL -min ~'. The detection wavelength was set at 270 nm and the column temperature was maintained at 30 °C.
Result: The linear range was precise. The stability and repeatability were less than 2.50% . The average
recoveries were ranged from 96.97% to 101.55% , and the RSD was less than 1.46% . The 19 kinds of climatic
factors and 3 kinds of geographic factors were used cluster analysis, Gymnadenia conpsea samples were analyzed by
Diva-Gis. Experimental results showed that the index component content from different places of origin had
remarkable differences. Meanwhile climatic factors also had relevance participate in the active ingredient content of
G. conpsea. Conclusion: This method is accurate and reproducible, which presented a scientific and
comprehensive evidence for controlling the quality and using the sustainable of G. conpsea.

[ Key words ] Gymnadenia  conpsea; gastrodin; adenosine; 4-hydroxybenzyl alcohol; 4-
hydroxybenzaldehyde; RP-HPLC; climatic factors
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EZREREY T ES 0 THRICEE R
LA RS 2, B R SRR I L A Ak SE T
R VA IR R S S ARG Lk
i AR FLA RIS S . EE A TR
ES I o N N A D T N N N o i 119 @
b RIESEXY, FESHREFESH A EL.
FEH FR FERAMAYE KPP RREEEE
ARORAY 22— 0 5 A T X 5 O RS D
KR AB AT U s IR B BUR L 3e mie A2 ) S A
Wi Ak R B A K A L R A I TR 818
AR Al A W LA AR B E M RO I R 4 AL
R HETC AR HPLC I E TS h R KD &
i L M HPLC [6] B} Il %2 dactylorhin B, loroglossin,
dactylorhin A FI militarine /;E\%m] SOEIFSIERE(ER IUPC
FHES PR  RRRER O I R FEE RN X 55 3L 08
FEEE [) s 3000 R ) iR 3B 2B i R DL . AR SRR A HPLC
X AR T 5 2 25 64 b B 4 Flois R 4 2 AT
€ , LA Diva-Gis F1 SPSS 19. 0 45307,y % %
208 0 R 2E P RS
1 &

Waters 2695 &= 550 A 6 1540 (095 B sh it
# FERLAR DU ST AR L FL2S ARHL  waters 2996 7Y
PAD Kl #% .Empower {233 T YE 3 , 27 4 3¢ [E Waters
A H]) ,METTLER AE240 %Y H1 43 8 K P (v [ 5
MR 2N ) L KQS200F 168 75 % v vk s (B Ll T
AR A R A o

KEZ % BB 5 (5 QZDD-0222-201101) | %t
FR LTS AR 5 (5 GZ-DD1087-201109) | %
P2 5L % % B (S GZ-DD6971-201107 ) Fi1 i
X B (GZDD-0189-201105 ) 2471 [ 5% M 3l ¢ A=
WA IR T 4l B > 98. 0% 5 HI Iy {518 40, 5k 1 [
47K (0. 45 pwm ffL U8 BT 08 ) FHo A3 70 3 5k 43
Mrédi

F-HEZ M0 B T 4610 25 81 17 3 DL A
[F) 7= 1l WSO B, 8 PG T R K 2 RS R % 245 F 5 e X1
U =R Y F % % Gymnadenia conopsea
R. Br. iy T H 2L
2 HAEE54ER
2.1 WM &
2.1.1 EAEXBEHERH S 0% IR
JRZE X IR 7. 54 mg A XTI 7. 68 mg, X R
R H ST RS 2. 37 mg % R S DR X IR 2. 53
mg Z[a]— 10 mL 53, I 10% HY B S {3 i
MR B2 5] G RIRE AT 0 2 58 H

. 66 .

T 8 5 2 T 43 1) k0. 754 ,0. 768 ,0. 237 ,0. 253
g L7 TR A T B S 45 TR

2.1.2 i MEmmd g WTFEESAMH KR
(k40 Hifi) 29 1 g, Ki % FrsE , & 50 mL HIEHEIE
P REBE A 75% LBE 25 mL S (2% 200 W,
W% 40 kHz) $2HU 1 h % FERR E 0T AL, #h 2 9K
(5T 4t , o U, RS % i HCZE UB MR 20 mL Mk 4 fS
10% W EE IR, 567 2 10 mL B0 P, E &L 720, 1
0.45 wm G LU BEuE T, IS B, BIAS

2.2 @4 Kromasil C i AE (4.6 mm x 250
mm, 5 pm), i 30 A EE (A)-0. 1% B IR 7K 7% K
(B) ,BEBEVE (0 ~7 min,4% ~5% A;7 ~15 min,
5% A;15 ~30 min,5% ~7% A;30 ~35 min,7% ~
15% A ;35 ~40 min, 15% ~20% A;40 ~ 50 min,
20% ~46% A) , i 1.0 mL-min " ¥ % K 270
nm, A 30 C @A 20 pL, @ISEWE 1,

t/min

A TR X IR s B A
Lo RBRE ;2. BRIT;3. MR I 4. X IR 2L R
E1 FES4KXHA HPLC

2.3 AMXREZE OE2.1.1 W IR A &I 5
it 25 RO L AR 10% FP AR B 22 s v il 26 T 75
e EREARFL 20 L, 4% 2.2 T {4 3% 45 08 BE A7
FE o LARIREE IR 0T 2 5628 I f X6 0 O Y i
() AR B (g) R AR A (X)), T iz 0 T AR A A A
(V) zhl b et &, 15 WA 5 B mlh Y =
121 148X -6 180.9 (r =0.999 8),Y =3 x 10°X -
21833(r=0.999 9),Y =272 816X -4 514.8 (r =
0.999 5),Y=5x10°X =20 598 (r =0.999 9) , £ {4
SRR, RS 4> 90 M 0. 151 ~ 15.1,0. 154 ~
15.4,0. 047 ~4.74,0.051 ~5.06 pg.

2.4 KEEERE HUR TR A BT, i 2.2
TR o A I e 6 Ik, SRR 20 L, AR
JPRFR MR X 5 A PR SR OG 8 R R F R X PR
B RSD 43 5% 1.42% ,1.20% ,1.44% ,0.58% ,
FRZ T TN R AT

2.5 FEMERE HERIREES (IR



TS, 45 RP-HPLC [a] 0 2 524 T2 2 vp 4 Bl i A 00020 09 5 i B SR (R 740 S 20 A7

1.0 g, ¥ 2. 1.2 T Fk#l %, F0,3,5,8,12,
24 hAy B HERE S AT, DA 4 A F8 AR 4 & 19 RSD
A3k 1.26% ,1.61% ,1.25% ,1.43% , 32 W] F %
S IE I 24 h N B R AR E T
2.6 FEMEAE OREBERBCTES (U)IRI0) B
K 1.0 g, AT 6 6y, 4% 2. 1.2 T F Jy il 45, ERE 4>
Br, A5 4 /S48 b5 84 & 5 19 RSD 435024 2. 10%
2.30% ,2.00% ,2.50% , % W] T %5 & 80 & )7 ik
Gil-Re iy s
2.7 mAEEIGR K FEKRBRCHEENTFES
(B ¥k 0.5 g, 39 3, &3 fhr—4l. Bl
S BUREE AR R E 0.221 gL~ R4 0.302 g-L~"
X FE B R ORE 0.378 g - LT ORI X R R K R
0.226 gL~ AYIR A% B S M 1.0,2.0,3. 0 mL; $%
2. 1.2 TR 7k sEs o AR 3 R 0 At
WEAT I E , IF 35 4 A48 A5 43 S 3 [l i % A
RSD, 45 R W3 1,

F1 FESH 4SS MEE KRR

FEfhp
. A AR YRR SEX{E RSD

k&Y Gy
/mg /mg /% /% /%

/mg
RIKE 0.436  0.221 0.651 97.29 97.39 1.32

0.434 0.221 0.654 99.55
0.437 0.221 0.649 95.93
0.436 0.441 0.861 96.37
0.438 0.441 0.862 96.15
0.436 0.441 0.869 98.19
0.433 0.662 1.087 98.79
0.435 0.662 1.083 97.89
0.436 0.662 1.074 96.37
i 0.604 0.302 0.915 102.98 101.55 0.87
0.605 0.302 0.912 101.66
0.604 0.302 0.914 102.65
0.605 0.605 1.215 100.83
0.604 0.605 1.217 101.32
0.604 0.605 1.221 101.98
0.604 0.907 1.525 101.54
0.605 0.907 1.518 100.66
0.605 0.907 1.515 100.33
YA 0.754  0.378 1.114 95.24 96.97 1.4l
0.755 0.378 1.126 98.15
0.754 0.378 1.116 95.77

0.755 0.755 1.473 95.10

g

A WA ECR SR RSD
/mg /mg /% /% /%

i

0.754 0.755 1.489 97.35
0.754 0.755 1.483 96.56
0.754 1.133 1.857 97.35
0.755 1.133 1.873 98.68
0.755 1.133 1.871 98.50
YRR EE  0.429  0.226  0.655 100.00 98.57 1.46
0.428 0.226 0.653 99.56
0.424 0.226 0.651 100. 44
0.426 0.453 0.862 96.25
0.429 0.453 0.875 98.45
0.425 0.453 0.871 98.45
0.429 0.679 1.098 98.53
0.432 0.679 1.104 98.97

0.431 0.679 1.086 96.47

2.8 FEAREFEWEMSYT  r B E R 14 #A
7 7 i T4 5 25 MRS A, #8220 1.2 T00F 7 3k o 45 41
A I, #2202 TR G SR A BEAT 20 B, R A
BT T ES IR KRR O O BB B 12
FEOR T B R N A R LR 2

£2 REAFHFESHIMEERSEENE(n=3)

mg-g !

No. ZyMp=hskilyLhh  KEEE  MRiF Xﬁé% xiﬁg

R R
S1 g £ R RS 0.699  0.773  1.004  0.715
S22 FHiEA RS 0.651  0.515  0.582  0.270
S3 DU I REE B A 1.023  0.687  0.571  0.322
S4 [ Ji] KA 3T RR FLA 0.870  1.206  1.505  0.856
S5 puIH AL 0.728  1.061  1.330  0.887
S6 VU i B b ELRS 0.894  0.743  0.599  0.389

ST VUSR8 H Ik K 0. 542 0. 856 0.599 1. 048

S8 T K MK HL 2.725  0.546  0.586  0.458
SO AEENILEE 0.438  0.556  0.835 0.675
SI10 FHAME A 0.593  0.789  0.089 0.117

SI1 Wdbm B R BRI 0.374 0.473 0.125 0.343

S12 PUJI|BE & K BE R 1.511 1.485  0.484  0.459
S13 VRIS il 5= 45 IR 0.903  0.867  0.665 0.541
S14 b w4 0.392  0.641  0.292  0.277

BT S T XM TS 4, M E T 14
AR 7 T 5 2 25 b, 2% 08000 & B AT L AT
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4 FhAR bR B A 1 A E AN TR M oA 228K, R
RZE A BETE 37.36 ~272.5 pg-g 5 X R OK H (Y
FET 89.15 ~ 1 505 pg-g o RIRE MY & & LU
VK AR 1) B, DU R s 3 A = R 2, g AL b
T B8 7 1) B AR 5 R RN G R R R R B Y LAY
JU BT 3007 (4 B e, DU H BOL e IR 2 i LA AL
il B0 F AR J5 A DA AR T L SR 15 6 R R
FE TS 1 5 o, LA PRI ol % S v, RO TR R
Z MK L B I, BV PG SRR P 1] T
H 2 4 P0G M LA R ARG 1L A AL pE e
TS 4 FOE BT RAL . AR T 52
MAE PEHE b P o i 22 AT R S 2 M 9 AR K AR
PR it B R BE CRMCHT ) AF R A O, i T A TR
I 3 P o S ] 9 9 1 BT R AS ] B e A R o —
HIRAGE TS 250 7= 06 MR R 25 =
Z I A DG, 58 35 T S 2 M ) 0 SRR 5T

2.9 SMEHEFEIEIRBCR 41 FH Diva-Gis
SHEA L LA 1 km® 5 BRSSO O R &
s MR A B R SR K B R R S Y BE R =
[E] 434 e 1, N 5 8508 P h 3R I 5 S A R 4R
S A R 22 AN B0 (19 AN S s R4 L 42
ZEEE) o K Diva-Gis B b i th %45, JH SPSS
19. 0 B33 H P 290 ks v 22 , I % 50 47 3=
BB F A3 AT AR IR 3,

RS TR 3 AT 400 e e ot DA A AR ) i
TEOLA 5 — M N7 2 5tk R 0 5N
59.54% F127.61% ,2 K F 0 80 25 5 i A A2 i
BTN 87.15% , K e FoAth B 7 0 LA Z2 0 R 3, 26
— R FAE S AT P AR B B R P R AR
Wef T o AW it e v ol B P 38 ) 3 R R AR [ AR
R R TR W R TR T
J3 6 T o R R R ) 2 M A A R A R R T e 3
LU 1L ANSES BT FES N0 B E %
St [V S 240 7 SR A 3 BT 9 R R T e ) Y
PR A X 43 A1 S 7R 575 e 5 U RE T AR AR A
VAR Yk B A28 Ak 3 Bl AR AE 28 — B T R R
I AR 7RSS I i R R S U X 3 A
SESHEGFES I HBA — W, R4 8 4
SAESEE T R BOT SRR, BN LA S5
Xt FHE S0 RN, AR TR .

2,10 RGEEESH 4 LTI 14 SiEAS [ 7= b

FEA I 4 A H8 A5 853 B f B0 FRE S BT A 7 b 1) <

S 8000 32 5o B 7 b A8 i, SR SPSS 19.0

XPRE S HEAT R G R I A (B 27 5 Rk, Ward’s
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3 HRSHMENSESHS W

EE
SRS Xts H¥& =

Pl
AR HR 4.3+4.9 0.915a  +
749 9 R AR Al 12.9+2.3 -0.918a  +
LEIRAE( % 100) 40.2£7.6 -0.588a -
$ELRE B 224 A kM (STD % 100)  720.2 +£207.7 0.982b  +
R i e v T 18.8 +4.5 0.929a  +
A5 iy Fo AV UL 2 -13.8+7.4 0.779a -
SRR R AR ALV 32.6£5.9 0.938b  +
0 2 O 3 1 B 12.6 +4.8 0.961a  +
BT Z R -4.7£5.9 0.649a -
e AT SR 12.7 £5.0 0.964a +
Ve = R -5.0+6.1 0.676a -
AT R T 732.4 +251.4 0.931a  +
il 7 R At 153.5 +44.0 0.766a -
T H R 5.6+5.7 0.866a  +
W T g A PR (CV) 96.1£15.8 -0.851a  +
R ZE R & 412.2 +114.5 0.722a -
e T 2= R T A 21.0+19.5 0.90la  +
B T T 411.4 £114.0 0.710a -
BV 7505 R T 21.1£19.4 0.899a  +
i 101.8 £9.4 0.965b  +
2354 31.4 3.5 0.634a -
54k 3351.6+1339.3 -0.904a  +

Hea, b A AIRERE — ZEWH T + 7RIm0 LU T #E—
WA HTWRIE - " RRA B I T HE— B BT oe .
Method ), #£ & W & & Bk & ¥E B ( Euclidean
Distance ) , A AB R A 45, G5 R ULIEL 2,30 7
I E PR 3,6,2,7,13 RO 38, B w5 VU
U 5 3 A A, LLVE BURE i B 22 5 R 8 A 12
RN 2 S VE UK AR A U BRESE s FE S 1 A9 R
R =R HFEER A S ML FE A 4 S R
ST, 7 b Sy 0 1] R SR H AL e s B A 10,
11,14 BN 55 128, A0 3% BIr A 3 AR P /38 b
TR . A R, R IR 2R b 45 R
B E AR B RS ECE W T R A
1,2,6,7,8,13 2, 35 i PG AL & 5 #F i
3,4,5,9,12 B8 3 S DU I FI 2= B A il 5 A i
10,11, 14 5 =28, ARAmH e, X 5 &
HRESRE B, ARESEE SR kA
RRHIKE



TS, 45 RP-HPLC [a] 0 2 524 T2 2 vp 4 Bl i A 00020 09 5 i B SR (R 740 S 20 A7

s oo s 0 2
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I__ILLL\_l__I_I°

B2 AEAFHFESBEESN
s 10 15 0 s

—

Crrrrie

[T 17
| I

L]

B3 SESHTEFRESN
3 itig

53 2% 52 W EE-0. 1% i 1R 7K, W BE-0. 5% Ti IR
K, -1 % T 2 7K 0 A [ Lo 461 R LG 5 B 10k I3t 7
¥, 45 S DL -0, 1% [ R 7K Sk i S0k B BE Uk
5,0 ~7 min,4% ~5% A;7 ~15 min,5% A;15 ~ 30
min,5% ~7% A;30 ~35 min,7% ~15% A;35 ~ 40
min,15% ~20% A ;40 ~65 min,20% ~46% A ; i
1.0 mL - min ™" F7F 0 A% 43 € 335 06 53 5 B 5 4 o SR
PAD K i 25 X 1 G % RS 75 1R At 3 T 8 43 )

HEAT 200 ~400 nm [y 4 K F A XS K R A
W B AT A BT LA, Z5 5 %5 1R, 270 nm R 45 AT
A BRI, RRAE 04 B R LW TR A 5 EL 22 HE A
GRIE . BEAN, S5 R T AR 25,30,35 C L 45
30 °CHE ik (0 3 W W P B4, 4y B B A e
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Corr ) v = 2445 S 2 500 it o [ 58 v IR 254 20 g 2487 Lo ) o IR B 2 B o R 24 1 R S0 BT 0 B v R 2 2 R DL 1994
AEQIT, 2002 4R b E RS BORE BT R BT o B RFEGE SO TR T st BRI RO T BB TR e
BT ER T, C AR AP AL 5 SCBER ) B 2R AR R T R E (e S RS R A TR ) (il A
ZUPH KT IX B 2 g | ) B [ ol 5 AR WA 2 BT 58 vhol SCHR ) 3 TR (A Bk A ) S5 I B A R R BEICR

AFEHELGIT L —A MBS OMEAR T, KA EREm R T RERES LK, EFEEAA - PEDHS L
s WOE S E R P R AE B GRATR R E A IRRIE RS P AT R ST R IR R IRIE R K AR IR e 1S R

MG TR PR B SRR

A H B, K 16 JFEFRIFA 136 51, B N A T & AT, B E 0 10 56, &4 120 6. B AR &5 :82 - 6705 [# 4K
5 M4564 , W] HEAL R EA PGB T . bk AL AR BT R/ 16 5 E A 25 (E B 2R ) g ER 1R g
100700, B35 :010-64014411-3278 , E-mail ; Lxx@ mail. cintem. ac. cn

- 69 -



