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Abstract: Objective: To establish the common mode of HPLC fingerprints of Wu and Hong Tianma in different regions of
Guizhou, and to determine the contents of 8 chemical components in Wu and Hong Tianma in different regions of Guizhou,
and to preliminarily analyze the quality differences of chemical components in Wu and Hong Tianma in different regions of
Guizhou. Method: HPLC method was used with Waters-C,¢ (4.6x250 mm; 5 um) with octadecylsilane bonded silica gel as
filler, 0.1 % formic acid as mobile phase A, acetonitrile as mobile phase B, flow rate 1 mL/min, the column temperature
was 30 °C, the wavelength was 270 nm, and the gradient elution was used to establish the common mode of fingerprints of
15 batches of Wu Tianma and 10 batches of Hong Tianma. Cluster analysis, principal component analysis, orthogonal
partial least squares-discriminant analysis, Person correlation analysis and other multivariate statistical analysis methods
were used to determine whether there were differences in the content of chemical components of Wu Tianma and Hong
Tianma in different regions of Guizhou. The contents of adenosine, gastrodin, p-hydroxybenzyl alcohol, parishin E, p-
hydroxybenzaldehyde, parishin B, parishin C and parishin A were determined. Results: The similarity of 15 batches of Wu
Tianma was 0.868~0.986, and the similarity of 10 batches of Hong Tianma was 0.919~0.990. A total of 15 common peaks
were calibrated and 8 common peaks were identified. According to cluster analysis, principal component analysis and
orthogonal partial least squares-discriminant analysis, Wu and Hong Tianma in different regions of Guizhou had obvious
regional differences and the different chemical components of Tianma in different regions were adenosine, gastrodin, p-
hydroxybenzyl alcohol, parishin E, parishin B and parishin A. The results of chemical components determination and
Person correlation analysis showed that there was a correlation between the production areas and the contents of gastrodin,
parishin C and parishin A, and there was a correlation between the different varieties of Wu Tianma and Hong Tianma and
the contents of adenosine, gastrodin and parishin C. Conclusion: Wu Tianma and Hong Tianma in different regions of
Guizhou have regional differences as well as variety differences. The contents of adenosine, gastrodin, p-hydroxybenzyl
alcohol, parishin E, parishin B, parishin C and parishin A may be the quality difference components of Tianma in different
regions of Guizhou. The contents of adenosine, gastrodin and parishin C are the quality difference components of different
varieties of Wu Tianma and Hong Tianma in Guizhou. The quality analysis method is simple, stable and reliable, which can
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provide theoretical reference for further quality evaluation of Wu and Hong Tianma in different regions of Guizhou.

Key words: Guizhou Tianma; different varieties; fingerprint; quality; multivariate statistical analysis
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Table 1  Source information of Gastrodia elata samples
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JIRRABRRIR KA P15 2547 FR 2N W] 5 SK8200LHC 75 %
HYERY IR S A R E]; 101-2AB Al
RGOS R R TR USSR IR A A .

1.2 XWHE

1.2.1 Br= R s B S dsr
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30~42 min, 90%~88%( A) ; 42~47 min, 88%~84%
(A); 47~52 min, 84%~82%(A); 52~65 min, 82%-~
75%(A); Hii#E 1 mL/min; 3£ 30 °C, #EREE 20 pL.
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RS E AR AT 0.999, FRBHYI6 AT FHIX RS
KR By, EEMERIGS SRR 6 eI g
FH XF A% B8 B 18] RSD B <3%, AH % 14 [ 1 RSD 18
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23 8 11 ﬂ
Loood3 s o Poown 12he |
0246 81012141618202224262830323436384042444648505254 5658 606264
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I | BE 1
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At ] (min)
BT RRREEAR (A) ShRMERL (B)HPLC &1
Fig.1 HPLC of Gastrodia elata sample (A) and standard (B)
T 1 B 3: RIRER; 42 MR 7. AR E; 10: X
FEIEOR I 13: LURIZRHY Bs 14: LUAIARH C; 15: AR
A; I 2 JA]

F ) SRR S AR L RS I AR BE I RT 0.999, SR I {1k
A IRAE 48 h B TE R
2.1.3 BHHAIE X B, | 21 RFR 2544 HAT 1R Ay 2
AL 10 HERS LR FRAHRUE £ 7E 0.919~0.990(S1~
S10), 15 HEE™ S RMARUBELITE 0.868~0.986(S11~
S25), 2 WG 7™ L1 KRR o i 552 5 I R IO 8 AH X A2
R o AHIBETHA LR AAR IR 2, VePEE I RS, T2
FE VEGS, PR B R B8 (G bR i Sy AT I, B 24 A
FE 15 LA, F5IA 8 I I, 133 10 HELL IR
(& 2A) . 15 #E L KFR (& 2B) 2584 38 SCIE 35, LU K
10 #LLLRBR(RD) | 15 HE KPR (R2) 24544 XF B 1T 33%
(& 2C); F7IN 8 DA IE, S35 R (1 Zig) | K
BRER (3 S l) | MR B I (4 S i) | AR
E(7 505 ) | X AL I8 B EE (10 50 ) | DA 2R AT
B(135 %) | WA ZRH C(14 5 0&%) | IR FR #
210 HEESALLRAR, 15 SR 5 RIRRE SO AR
EAE S Wy
Table 2  Statistics of fingerprint similarity results of 10 batches
of Hong Tianma and 15 batches of Wu Tianma from Guizhou

%S AL G AU
S1 0.990 S14 0.981
S2 0.955 S15 0.982
S3 0.977 S16 0.976
S4 0.989 S17 0.975
S5 0.969 S18 0.986
S6 0.974 S19 0.973
S7 0.919 S20 0.966
S8 0.948 S21 0.890
S9 0.958 S22 0.885
S10 0.953 S23 0.946
S11 0.962 S24 0.868
S12 0.976 S25 0.891
S13 0.986
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Fig.2 Fingerprints of 10 batches of Hong Tianma (A) and 15 batches of Wu Tianma (B) and control fingerprints
of Tianma (C) from Guizhou

A(15 S515) . B TFAra AR T 3 S g m AR B 3 E g b, 21 KRR L 4y 4% 3 A 04 AH G 0 Taf AR
AR IE HR, H A8 R R, R sE 3 Su&(E 1) RSD {HAE 11.231%~76.434%, 12 R FEH 444 A5 14
SR BEIGE, TR AR X G TR, 25U vURASE fity A X e T A FAXTUETH AL RSD {HAE 22.800%~92.440% . <A 5|
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Table 3  Statistical results of relative peak area of 15 common peaks in fingerprints of 10 batches of Hong Tianma and 15 batches of

Wu Tianma from Guizhou

e AERT e T R

U1 %) 143 144 145 46 147 148 149 %10 411 %12 113 414 415

S1 0.669 0227 1.000 0.787 0.143 0255 0.584 0.148 0.113 0243  0.031 0.018  0.829 0204 2.053
S2 0.746  0.154 1.000 0.539 0.110 0282 0416 0.127 0.063 0213 0.034  0.099 0.78 0261 1.673
S3 0282  0.010 1.000 0.998 0.140 0.007 0.104 0.004 0.008 0.193 0.039  0.055 0947 0259 2.128
S4 0.836 0259 1.000 1.068 0.197 0327 0744 0.199 0.144 0284 0.040  0.008 1.086 0267 2716
S5 0.749  0.189 1.000 0.535  0.020 0.008 0476 0.163 0.010 0.027 0.056  0.084 0715 0203 1.386
S6 0283  0.081 1.000 0975 0.157 0176 0515 0.108 0.086 0.185  0.031 0.012 099 0263  2.099
S7 0.539 0280 1.000 2.034 0.193 0.133 2571 0587 0.131 0468 0.112  0.005 1.590 0258  3.353
S8 1355 0499 1.000 0.645 0.169 0343 1386 0366 0070 0308 0.137  0.089 1.153 0257  2.465
S9 1362 0.500 1.000 0628 0.172 0345 1398 0369 0.069 0321 0.140  0.092 1.158 0257 2442
S10 1253 0370 1.000 1.014 0253 0231 1277 0219 0.100 0544 0.052  0.123 1.076 0204  2.129
RSD(%) 49.817 63.378 0.000 47.842 39.597 60.616 76.434 73384 57.593 52.650 66.247 75934 24.060 11231 24.348
S11 0977 0263 1.000 1512 0266 0.085 0914 0.189 0.053 0.737 0.049  0.007 1.113 0259  1.792
S12 0.983 0300 1.000 1.101 0.166 0.158 1.140 0224 0.046 0437 0.039  0.171 0.803  0.184  0.981
S13 0.680 0229 1.000 1.290 0.186 0.142 1.098 0262 0.100 0340 0.059  0.003 1.050 0243 1.488
S14 0.520  0.167 1.000 0.636  0.181 0217 1.038 0234 0.097 0234 0.078  0.004 0770 0.179 0812
S15 0464 0.171 1.000 0910 0.151  0.077 1294 0217 0.063 0269 0.066  0.002 1284 0297  2.768
S16 0.774 0307 1.000 1.274 0228 0.130 1.735 0346 0.059 0472 0.073  0.035 1.307 0228 2236
S17 0475  0.006 1.000 1.099 0.152 0143 1.635 0328 0.081 0311 0074  0.021 1212 0233 2278
S18 0.534 0213 1.000 1309 0.158 0.145 1.723 0346 0.113 0362 0.078  0.024 1294 0262 2830
S19 0.925 0268 1.000 0.894 0.155 0489 0914 0301 0213 0366 0.160  0.012 1.174 0263  3.101
S20 0.552  0.183 1.000 0578 0.155 0305 0.798 0.147 0.154 0248 0.090  0.005 0908 0216 2.501
S21 2716 1208 1.000 3.969 0582 0.161 2657 0965 0.053 0949 0.102  0.187 2367 0370 2364
S22 1.861 0968 1.000 3.501 0.123 0.145 2428 0805 0.068 0.659 0085  0.076 1.663 0232 1915
S23 0.994 0380 1.000 1.700 0.295 0.094 1.769 0354 0.071 0582  0.098  0.115 1.057  0.191 1510
S24 3463 1393  1.000 3.840 0277 0.091 2839 1.020 0.082 1.017 0.107  0.168 2567 0347 2.187
S25 2252 0.831 1.000 1.062 0507 0244 1463 0532 0.172 0349 0.027  0.127 1.052  0.197 1517
RSD(%) 76487 92.440 0.000 69.415 56.546 61.033 41385 67.719 51.721 50.934 40322 109.853 39.821 22.800 33.162

ZLTRIPRASHEDAL At AR [R] AT I 22 TR s TR AR 22 S 45K,
AU A Z [ A2 I 5 AR 28 S, T
A I AT — S AR, T AR LR 3.

22 SMNARIRXES . AXKREERUFRTH

Ufipuis
2.2.1 IEHHT(CA) B 10 #L TR AS R = H LT R

R 15 HE BT AR =1 52 PRI I BT L5 SR ULIE] 3.
P AT 20, SR AN )P H 1 | 2T R R 25 D ATH]
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Fig.3 Cluster analysis results
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Fig.7 Variable importance in projection (VIP) value diagram
2.3 BFERMRAMIERRR S 2 8NE
2.3.1  EROEAH S ST RFRZGBA R il 5 0] B 4
RS20 R @808 Gk 53 BT RIBRZ 4
TS X RS AT A R
232 KEEREEELE, EAEVE FETERE KRR
B HRRN | R . X AR
E. XPERAEORHE | DA B, AR C. AR
A EE RSD 20910 1.81%. 0.63%. 1.79%. 0.55%.
0.65%. 0.60%. 0.75%. 0.42%, Ut I { #7525 8 R
b HAZPERIGEERRIIIRTT . KRR | XA

W1
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-

&ﬁ(\l
= &

%15

B R B XAPRIESHEE . AR B A
FEH C. BHIFRH A S8 RSD 43910 1.34%., 2.42%,
2.86%. 1.80%. 2.41%. 1.92%. 2.88. 1.41%, UiHHi%
FEREIIER G . Bt R AR, KR
=, XMERAEESE AL, CAIERTT E, X IR, R
FAF B, LRI C, MFZHRT A & RSD 433k
2.89%.1.09%.2.11%.0.66%. 0.74%.0.82% . 2.21%.
0.70%, BaPHHL A RE 48 h FasE M R 4T
2.3.3 JinkR BRGSO IR RRER . R IERH
B ELFIERFT B XPRRIEEHEE . AR B A
FRF C. BAIERTT A &5 8 FlbruEM R AE s . . K=
FRINARAE T 0 [FNRCREE IR AN 4 Frs, S5
8 Fi b i ) 5 AE A [A] i A vk B R 14 [T i R AR
89.685%~111.571% Z[a], £F-& AR K TE R 80%~
120%, £-41)8% RSD $49<5%, Ui 45 v a5
2.3.4 RMEXFRFE DUGEEANIRPR(y), JHiiE
SR ABAR GO A TERME [, 2 HhlbrifiE i<k, HAgkLh
DL s, Horpr 8 PG s fb# Loy Bt 0 3R R B r AHY
TE 0.9998~0.9999 8], UiHH 8 PR Ibar oSt
KRRA
2.3.5 BMNAIF R | 20 KPR 25 433 I 52
gAY A SN AN IR P= i 1 | 21 K bR S e
2B AST, RIRHIGsE e S B A i g i ARAH
XA, 4388 B AT, Fad e 4T, 78 OPLS-DA 44T
1, VIP AT 1 i 25 A2 oA IR . SRR
FOEECRH R ERERTT B ERIERE AL A
FRAT B, HiX 6 Fhsor 76 RIR 2 A vh & DL UESEAT
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Table 4 Test results of standard addition recovery of 8 standard substances

- JARHEE (mg/mL) JIARECR (%) RSD(%)
o I i i i T i [ T i
3t 0.035 0.070 0.140 93.288 97.379 106.322 2.380 1.783 1.252
PN+ 0.100 0.200 0.400 95.734 96.438 104.745 1.992 1.638 1.581
Xof R Y 0.025 0.050 0.100 89.685 95.692 93.623 1.578 3.085 2533
LAZRTE 0.150 0.300 0.600 105.862 98.739 94.698 3.265 3.513 2.348
X FR R 0.025 0.050 0.100 97.258 86.684 109.762 1.483 2.962 1.736
AR B 0.150 0.300 0.600 92.683 106.336 93.531 2.873 2.885 2.169
ELAIERTC 0.050 0.100 0.200 108.655 104.254 98.483 3.456 2.427 1.677
EARRTA 0.150 0.300 0.600 102.984 111.571 102.594 2558 1.038 2745
£5 SFERAE ML R T HE
Table 5 Linear relationships of 8 effective chemical components
%y PR R LMV (pg) r

Ji y=1746023.2623x+8131.3720 0.083~0.83 0.9999

PN+ y=133696.9726x+2927.0478 0.2048~10.24 0.9998

POp S-S e y=488029.9023x+301.2361 0.1372~6.86 0.9999

EFIFRE y=69395.7595x—1718.9320 0.63~12.6 0.9999

RO y=1991971.9296x—2301.3688 0.034~0.68 0.9999

R B y=89291.5334x+2575.3553 0.708~10.62 0.9999

EARRHC y=90649.8525x—950.2158 0.464~11.6 0.9998

EFARHA y=100955.3520x—8981.0543 1.256~18.84 0.9999
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YRITIGHRI . A5 FEE . BEC 2 B8 1T L & AR
RGP L ROE MR RLST, B IR 6 R4, X1
FEOR FH R B AR R TR 20, 2020 A EIZ4 i)
AXHRAE T RIPRZE IR R R FH B SRR, PRItAS
6 56 = RACVRORE JIT BRI 28] fé L e 17 (B 458 g
A WEDIA TR e ST, DA E B E PR LR 51 F
etz

TEAS[A] = W 7= 2T R R P, RO 41 R RR P R JRR
. EFEE A AT 6.294, 17.261 mg/g, ik
=T EOF 2.849 ., 8.463 mg/g FIEIT 3.179. 9.988 mg/
g, RKFLIRREFIZRF E S 2RI 6.448 mg/g,
ik I F2EF 9.781 mg/g., fEYT. 8.396 mg/g. TEAR
W) 7 Ml 5 7 55 R R, By - B OG IX L SR BR R RR

#6

BT CO ERIER T A i s H At b,
%, BV TR & BRI 0.117 mg/g, FEIT5
RIFREFZRTT A & EEE N 16.076 mg/g, X FELIK
FR s BRI 0.706 mg/g; [RII I 2L RRRH RIFR
. AR B BAERT C BRI A SR T
KI5 5 RIRR; FEVT L RBRP AR . BRI E &Ik
THEYTLT R AT RBR T AR B EURIER
T CLERIERT A S f s TR MR, BRI 45
UL 6,

FHAFE S AT 2385 S Y R b5 ORBR 28 R0 B R R
B C. R A SR AR, BARSCH SR, B
PRSI EE R IR 7, L6 TE A e/ N e vl R B H
AN[R] = M R IPR BT 1 22 S A ~AF S IR L RIBREE L X

10 FLEGFZLLRR . 15 LR L RIR 8 Rl il & B E SR (n=2)

Table 6 Determination results of 8 chemical constituents in 10 batches of Hong Tianma and 15 batches of Wu Tianma

from Guizhou (n=2)

st MRt KINKFE pOpE S 3 EFIERTTE K PRI MR B tFIERTC MFIERTTA
(mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
S1 0.286 4.409 0.710 6.127 0.079 5.030 1.695 8.492
S2 0322 5.507 0.750 4.579 0.075 6.449 2253 12.117
S3 0.267 5.267 0.648 5332 0.070 6.519 1.940 12.048
S4 0.301 4323 1.268 6.448 0.085 7.150 1.745 15.712
S5 0.272 4542 0.672 4391 0.059 4.853 1.384 8.404
S6 0.139 6.294 1.657 6.148 0.079 9.204 2.403 17.261
S7 0.164 2.849 0.799 9.781 0.072 5.506 1.111 8.463
S8 0.323 3.062 0.553 8.255 0.065 5.327 1.173 9.988
S9 0.306 3.023 0.536 8.205 0.065 5.243 1.155 9.709
S10 0.288 3.179 0.923 8.396 0.112 5214 1.021 9.282
S11 0.288 3.569 1.604 6.014 0.153 5.518 1.256 8.088
S12 0.277 3.310 1.009 7.580 0.104 3.927 1.010 4252
S13 0.183 3.852 0.774 8.237 0.064 4.731 1.188 11.936
S14 0.177 3.720 1.431 6.737 0.069 4.428 1.200 5516
S15 0.160 4113 1.025 10.682 0.069 8.168 1.945 15.529
S16 0.117 2.760 1.185 11.564 0.065 5.572 0.945 10.091
S17 0.117 3.099 0.805 9.663 0.055 5.354 1.115 8.769
S18 0.138 3.304 0.935 9.890 0.063 5.761 1.260 11.211
S19 0.238 3.107 0.741 5.486 0.078 5.340 1.288 12.670
S20 0.219 4781 0.706 7.701 0.080 6.462 1.699 16.076
S21 0.230 2.930 1.375 10.100 0.117 4.641 0.833 5.806
S22 0.185 2.934 1.240 6.841 0.077 4.952 0.767 4.487
S23 0.187 1.250 1.221 5.990 0.058 3.140 0.437 3.132
S24 0.326 1.184 1.270 6.642 0.084 4615 0.620 3.401
S25 0.281 1.575 1.439 6.807 0.086 4661 0.725 4.046
27 SEHURR RS £ Fa AR Lo & o AR S S AT
Table 7 Correlation analysis between Tianma from different producing areas in Guizhou and the content of each index component
Eiztan 7EHL 3 R SRR EABRTE  HRERTPE BRESRTB BRAGRTC BRIHTA
FEHL 1.000
e 0.063 1.000
KIKE -0.730"  -0.030 1.000
KRR 0.205 -0.131 -0.195 1.000
EHFRTE 0.192 -0.559"  -0.294 0.007 1.000
R A 0.003 0.370 -0.030 0.518™ —0.093 1.000
CRIZRTB —0.364 -0.176 0.697" 0.173 0.034 -0.052 1.000
ERIERTC —0.649"" 0.032 0.924™ -0.141 -0.270 -0.086 0.841" 1.000
EAARHA -0417° -0.147  0.716" —0.126 0.034 -0.172 0.862" 0.822" 1.000

T 0.0 (WU ) , FHOCHE 355 *7E0.05% 5 (U ), AHOCHE: i35 38R,
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Table 8 Correlation analysis between different varieties of Wu and Hong Tianma in Guizhou and the content of each index component

Eiztay w [i5E8 KIKE  WEERPRE  ERREE O WEERPE EAHEB BAARC BEREEFA
A 1.000

it 0.423" 1.000

RIKE 0.486" -0.030 1.000

MPEHARPE 0,320 —0.131 —0.195 1.000

EFIFARHE -0335  —0.559"  -0.294 0.007 1.000

MR —0.133 0.370 -0.030 0.518" -0.093 1.000

EFIARHEB 0.353 -0.176 0.697" 0.173 0.034 -0.052 1.000

EFIFRHC 0.513™ 0.032 0.924™ -0.141 -0.270 -0.086 0.841" 1.000

EAIRR A 0.348 —0.147 0.716™ -0.126 0.034 -0.172 0.862™ 0.822™ 1.000

ALK DA E. BRIERTT B BLRIERTT
C. EHERH A; B A A S | ZLRBR SR K
WRER . EAIRRTT C B8 B BAAARCH:, Bt
UL3% 8, FRIWHE Y KBRAS [F] S Fh L | TR BRIV JoT i 22
ST AT RESERTT . KRR . EAIRRTT Co
3 R55ER

ARG TE 45 R 2 B B 58 PR A W] b KRR
2B AFAE—E 2557, H KR . ZLRIBR R e
TE S N ASTRD X2l s A e — A 25 575 1X
AT AER Hh T R R ISR A= s D05 R b B S S A
K, AR SRR B L IR L B A DGR

ZSPRFARSE, HAP S S IR F-EL AT EEHA 1500
AKZEAT, SN LL IR R £ 2 A LE AR T4 800~1200
KPT2 BN KTy BeA AL T RS VAL ER, B T
AR FA EB, FEVLAL T B AL, PUAS 3277 DCH PR A
FTAS[R], AHOCWFFE R, IR AR & & 5 L ERUEDY)
B APUR S A pH KA AHICHER, 1B 2477 Hb RR
A TP DX IR 285 PR AT BB S R R 24 B 7 4 22
FL | ZLRRT R 2E A R —

MASSCFEL R ARTR , 53 M AS [R] s DX IR S
2ZEF AR ST . RRRER . IR BB | LR RR
E. BHRZEH B, LHREE C. EHRERE A SHAK,
BT . RIEER . RIRR T C & hE ] HEEES ™ KIRAS
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