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Quality research of Gastrodiae Rhizoma with UPLC fingerprint and content
determination of multicomponent
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Abstract: Objective To establish the analysis method of UPLC fingerprint and simultaneous determination of five active components
(gastrodin, 4-hydroxybenzyl alcohol, parishin B, parishin C, and parishin A). Methods The analysis was performed on a Waters
Acquity with a Waters ACQUITY UPLC BEH Cg (50 mm x 2.1 mm, 1.7 um) column. The gradient mobile phase was acetonitrile and
0.1% formic acid-water solution, flow rate was set at 0.3 mL/min, the injection volume was 0.2 pL and the temperature of column was
35 “C. The detection wavelengths were set at 270 nm (fingerprint), 220 nm (content determination). The 28 batches of samples
fingerprint were analyzed by similarity evaluation, principal component analysis (PCA), and partial least squares discriminant analysis
(PLS-DA). The identification and content determination of the main common peaks were carried out by comparison with reference.
Results We set up the common mode of the fingerprint with 20 common peaks, and six of them were identified, which were gastrodin
(1), 4-hydroxybenzyl alcohol (3), p-hydroxybenzaldehyde (7), parishin B (14), parishin C (15), and parishin A (18). The similarities
among 28 samples were all above 0.90. PCA was used to divide the samples into five groups, and six different substances were found.
The content of the same component and the fluctuation range among different components were all different. The content of the five
components of each origin was Guizhou 2.52% > Yunnan 2.49% > Shaanxi 2.33% > Hubei 2.10% > Zhejiang 1.90% > Anhui 1.65%.
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Conclusion The establishment of UPLC fingerprint and simultaneous determination of five active components provide a reference

for quality control of Gastrodia Rhizoma.

Key words: Gastrodia Rhizoma; UPLC fingerprint; principal component analysis; astrodin; 4-hydroxybenzyl alcohol;

p-hydroxybenzaldehyde; parishin B; parishin C; parishin A

KWK Gastrodiae Rhizoma N ==K HE W) K MK
Gastrodia elata Bl. )L, N ARE . X
FLOMBEY, (MRARSZ) KHYH &S, B
RN B BRI iR kR AR
FRA . W B 2. KRR MR AT P XA
BRPEV . SROMEEY . . mEE. PO,
HAT, KRR T S 2 DLAMULE R A R k= Al
Xt R B RO TR bR, ARG R R 2 0
K&, RMAEAT—Fhde bR B 2 35 A5 B B OE#E i)
IR, RECLRARIT . Ak, faarEg
BRIz N TR A 7T, setbica
T 3t 52 e rp 2 B Ak 2 B I B S # e DY, e
BRBIE 70 IR RR Fh ES R AR 1 2 70 B B i A
HE DS, RSB T UPLC fe 80 B I 454
By il e, I AR LB VAN . E RO b
(PCA) ZRE VI RIRAR oL &, R BRAR T 1)
I TSR TV AR

1 BEE5RG

Waters Acquity = SO AH 154, PDA A5l
25 F1 Empower L1 % ( 3€[E Waters 24 & ); MS-105D
L2 AT R G MR -5 0] 2 A 7)) ;s KQ-500E
s mpE v (BRI s EA R A D,

RIRZE (5 YO2M6EK 1), WHEEIEHEE (Gits
H21D6Q7813). XA (Y0217C15574). &2
FIFRHE B (L5 P11J7F17626). EFIFE C (its
P11J7F17625). EEFIFFE A (S P1007F22270),
JRE S EIIRT 98% 5 B gl HAR A PR
AH]. LJiF (HPLC 2%, #8[E Merck An]), HIPR (HPLC
9, KE ACS BRAFD; ACNEERGIGAEFK, HAth
WA QLR S ESA R A B T2
Ao 28 A= HU IR BRI P Bl e 20 A
FRAFSRAE, Sm PR K5 iR B
TENZRHEY IR Gastrodia elata Bl. W) T-1gHLEE,
RIS B IR 1.

x1 KREmE S SHEE

Table 1 Information of Gastrodiae Rhizoma samples

s it Eayp 3 MLVE | gms it 2R RIE AL
S1 TM2017101101AH 7 0.906 S15 TM2017101102SX [Ei] 0.979
S2 TM2017101102AH 7 0.904 S16 TM2017102102SX [Ei] 0.973
S3 TM2017101101GZ BigMl 0.973 S17 TM2017103102SX B it 0.987
S4 TM2017102101GZ BigMl 0.973 S18 TM2017104102SX B it 0.971
S5 TM2017103101GZ BigM 0.975 S19 TM2017101101YN = 0.944
S6 TM2017101102GZ BigM 0.977 S20 TM2017102101YN = 0.939
S7 TM2017102102GZ M 0.971 S21 TM2017103101YN pagec] 0.936
S8 TM2017103102GZ M 0.971 S22 TM2017104101YN pagec] 0.935
S9 TM2017101101HB V7| 0.969 S23 TM2017101102YN pagc] 0.962
S10 TM2017101102HB V7| 0.969 S24 TM2017102102YN pagec] 0.927
S11 TM2017101101SX B it 0.97 S25 TM2017103102YN = 0.928
S12 TM2017102101SX B it 0.97 S26 TM2017104102Z] WL 0.959
S13 TM2017103101SX B it 0.968 S27 TM2017101101Z]J WL 0.967
S14 TM2017104101SX B it 0.975 S28 TM2017101102Z]J WL 0.964

2 FAEEHR
2.1 EYUENEEIEEY

Waters ACQUITY UPLC BEH C, ikt (50
mmX2.1 mm, 1.7um); FBIHA 0.1% K (A) -
N5 (B), BEEFEM: 0~4 min, 99%~98% A; 4~
11 min, 98%~92%A; 11~15 min, 92%~80% A;

15~20 min, 80%~0 A; 20~21 min, 100% B; 21~
22 min, 0~99% A; A E 0.3 mL/min; Fallj
£ 270 nm; #HiE 35 C; AR 2 ul.
22 RENEGIEEH

Waters ACQUITY UPLC BEH Cjg faifiF: (50
mmX2.1 mm, 1.7 um); AR 0.1%HEIK (A) -
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N5 (B), BEFEWEML: 0~2 min, 98%~92% A; 2~
4min, 92%~91.5% A; 4~8 min, 91.5%~84%A;
8~9 min, 84%~98% A; AFIJiE 0.3 mL/min; %
TP 220 nm; #3E 35 C; HEAEE 2 pl.
2.3 STERSIARRSIE

FA% o B g B, 0 10%% P K Sl 75 R R
# 0.121 56 mg/mL- X} F2 I 0.020 30 mg/mL.
SRR HEE 2.048 pg/mL. EFZRT B 0.081 76
mg/mL. EFIFRF C 0.040 80 mg/mL. EF|FRLF A
0.202 80 mg/mL [1J7E A X HE i W
24 HiXSEAERNSIE

AR (F 3 50 21 g FEWE,
B HEMIESY, K IAM O 25 mL, FREH
B, AT (ThE 120 W, $% 40 kHz) 30 min,

A, FE R, HM RN E, 8
i, K EEEEIEM 10 mL, K45 ST T EEE,
BRIE N 10% FH EEEEIF 2SS 10 mL &+, #5257,
e, ERELUEM, HPAS.

2.5 FEFER

251 RMERFR  REEFREON RS RRE . MR
ARHEE, BRHT B BRI&RT C. BERGTAE
&, JCHS BB EE 48 0.303 94 0.050 75,
0.204 4. 0.102 0. 0.507 0 mg/mL [V & X 1 5 il
. FEEEPURA X ISR . AT LU R
J7iELL 10% B il B R 0500 BRI, 8 “2.27 T
BRI, 23 IBERE 2 pL 2% 2 £, g &I I
FIME, DASTASFME (V) SRERE (X0 37
AEEDE, THERIAGRE, ZRILE 2.

®2 SNBRRSHEESGE. LMTEEREXAY

Table 2 Linear equation, linear ranges, and correlation coefficient of five effective components

& EVEWE PVl (mg-mL ) s
RIKHE Y=1X10" X+54 647 0.015 200~0.303 900 0.999 3
PApZE- S il Y=2X10" X—13 765 0.002 538~0.050 750 0.999 2
EFH%E B Y=1X10" X+6427.8 0.010 220~0.204 400 0.999 7
EFRFRE C Y=1X10" X—4274.9 0.005 100~0.102 000 0.999 3
ERHE A Y=1x10" X+20510 0.025 350~0.507 000 0.999 7

252 REEREALE  BURMEEM (S1D) 1 g, K%
FRAE, % “2.47 TR 7 4% il s v, 4% “2.17
TR it 2/ AR HERE 6 Ik, dRIRGUEE, DIR
FRERAE NS LU, 45 SRR I 25 JLA W IR AF O R B I
[F] ) RSD<<3%, AHXTUETHIFRR) RSD<3%, FHX
ARG AT

253 fEtkilie  BUE— A pbA R ETR (S1D),

IYHITE 0L 2. 4. 8. 12, 24, 36h, % “2.17 Wi R
R SR AERE, IR ARSI, SRR IR
FIFE R BE IS TR] ) RSD<<3%.  AHATIETHIAR A RSD<
3%, KEEIZFM FHEALE 36 h WEE .

254 HEMRE BURMFEMS (S1D1g % 64,
FEBERRE, 4% “2.47 TUR & 0 s, 1%
“2.17 TUF B SRR, Il HARaEE, DR
WRFEAE S L, 55 SR % ILAT U (R A DR BE I
(][] RSD<<3%, AHXTUETHIFR) RSD<3%, #KBHi%
TEREE M R

255 JOAEENCRRE RS EARIEIE S ER
RIEEHIER 9 43, £ 0.5g, 03 4, 43 17,
SRS I G RIRER 2.145 mg/mL. X FEFEoRH

i 0.521 0 mg/mL. EFIFRE B 2.512 0 mg/mL.
FAE C 0553 2 mg/mL. ERIHRET A 5212 0
mg/mL VRN HE VA 0.8+ 1.0, 1.2 mL, #%“2.4”
TR 530 24 pER A, 4% “2.27 U AR E
THECF IR RSD. 45 R, RIKE. X2
SRR, BRI B BER&KE . BRKE A
SERECR 53 58 98.83% - 96.56% . 103.70%

99.30%-+97.81%, RSD 43514 2.38%-+2.16% 1.73%-
1.15%. 1.97%.

2.6 RFEYEEREN R EBIEHIRE

2.6.1 KRMFESCERER ST HU 28 HERBREES,

e “2.47 WURJ7EEm AN A, fE “2.17 I
NG RRGEFEI E, idREIEE, K 28 it
RIEUPLC 3 DA ATA #% 2R IS E 5K 245 25
SHFI 0 25 g R SRS M AE TN R4 (2012
WO A, BLST1 S S e SORIE R 2 I,

KACPEHGE, T2 SR IEFEIGEITE, e
T 20 MNMLEE, [BBIRERXTRSEIG S A,

LK 1.

2.6.2 FREUEREILAG ERbR e FARBUE AT R
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1 28 HERFRIR A 455U EE K 3t R IB L (& 1K
Fig. 1 UPLC fingerprints of 28 batches of Gastrodiae

Rhizoma and reference fingerprint chromatogram

TR LT, RN T HA 6 AN LR,
RNRIRE (1 50, SHRIEFRFEE (3 S, Xt
PREIEHE (75018, ERHEB (14 508, ©
FIRH C (15 508, ERIFHRE A (18 5. KK
T 0 A 1 R TR A0 R B UPLC (i /& L
2. P EIETRSUEREMLE Y RE (2012 RO
AT 28 HUFE AR SCEIRE AR T, A7 R
PR T SC R TE AU KT 0.90, SR BREE. k.
W= M R BRARUEE KT 0.96, 2 B 7= H K R AR AR
F£0.92 BL L, ZEORBRARALEE 0.90 BA L, WEE 1.
2.7 PCA

¥ 28 HLRIIRIREE SIS A LH A T2
HRIERIFRER (1508 MigmEd, 53 20X28
Fr8dasEfE (€ 3), S SIMCA-P+13.0 ¥4,
HEHL 20 AN g PR AR G I T AVE AR A AR 5
KR AR B GRS 7 PCA RMEERE G 1) E 2R
A, 28 HEUCRE M 1S 46 R LKL 3, AT EDW R
FERIZE R, ZRU= RIS 4 NMRIRTESL, =
P~ SO WL AR — SRR, WAL= KR53
RS 24 3 RIREZR. PRVUF=RBREH HHUES 3 B
P . AT DUE HTE ™ X R RRS TR 372 X — 1
Z5.

18
A
14
1(S) ’
Jf? 10 15
456 7 s9u 12 13fyeig 1920
L L B B I B B B B B B B B B B B B B |
1 14 18 B
|3 [ s
i I ] T Trrrrrr LI | T Trrrrrrrri L B ] T L]
2 4 6 8 o 12 14 16 18 20

I-RIRE (S 3XRIERHE 7 XRER PR  14-CRRE
B 15-BFIFHE C  18-EFIFARF A

1-gastrodin (S) 3-4-hydroxybenzyl alcohol

7-p-hydroxybenzaldehyde 14-parishin B 15-parishin  C

18-parishin A
2 RAESEERARN ) HRAXRSR B) UPLC
Fig. 2 UPLC of fingerprint of Gastrodiae Rhizoma (A) and

hybrid reference substances (B)
2.8 fmm/PMZRFIFI ST (PLS-DA)

DR S UL 4 TR 22 e, A SR A I B Bk
177 % Wi 4R i) PLS-DA, PLS-DA #4770 #r WK
4o N T HIRAGI AN Z RV, RAMSIAEA
t RIS 45O AR B VIP HIES A (K 5),
AN X R A% R AR T 4 25 ) 5T
MRER K, TR STERECR 6 MR (P<<0.05,
VIP>1), 735108 2. 3 (WHERFEERED. 7 (W2
FERHEE). 10, 13, 18 Fig (EFRIHRE Ad. %
FSC 53 A DX 3 AN [] 777 1 O JRR T S 3 =1 A, 2 H 3
BLERMR Y. P AR a N (B 6), =
R~ BRTE . SN &= i da SO e — 2, FRIEIERL
H A, 2 507 Hb 55 [k 76 AH LG 0G5 v, 30 = 7
B BRPE 2 XK JBR it ol o B A I
29 KREEBYURSERENH

H 28 HERIRIK v, “PAT 340, % “2.47 OUR
JHER PO, 1% “2.27 TURN&MFNE, &
HEE L 7. R SPSS 20.0 GiitHbxt &t Bk
LSD J5 Z4rHT (P<0.05 R EWZER), 58
OriginPro 8 R LK T EMER K. HE 8 4
BTN, b R BRRE i TR R 2 A3 1
B0 ¥EE (1.60£0.35) %; HIRNKKZE
(0.50%0.28) %o RIFRZR ZH™ T & 7 How
IEF] (1.04£0.02) %, -5H A7 Hh R £77E B35 1
ZEse, Wb SUNEHbRIC R EE M R, (HE Y
E5Bvt. = Wil s a2 e R = s xR
FEOREE SN 1S B s (0.11£0.02) %,
Hpepure i e B S ER, R EY S &
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Table 3

*=3 28 HtHEREBIEESTIEE R

Relative peak areas of 20 common chromatographic peaks of 28 samples

HXEEE R

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

19

20

S1
S2
S3
S4
S5
S6
S7
S8
S9
S10
St1
S12
S13
S14
S15
S16
S17
S18
S19
S20
S21
S22
S23
S24
S25
S26
S27
S28

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.93
237
0.07
0.08
0.09
0.08
0.08
0.08
0.71
0.67
0.11
0.14
0.13
0.44
0.12
0.11
0.13
0.19
0.05
0.18
0.12
0.08
0.06
0.14
0.09
0.16
0.08
0.09

0.08
0.08
1.03
0.74
0.85
1.01
0.68
0.88
0.25
0.25
1.20
1.22
1.14
0.49
241
0.88
1.41
0.53
2.09
221
1.91
1.80
1.60
213
214
0.47
0.68
0.69

0.03
0.04
0.15
0.19
0.15
0.18
0.17
0.21
0.11
0.12
0.15
0.12
0.40
0.09
0.20
0.23
0.19
0.11
0.09
0.18
0.30
0.12
0.12
0.14
0.12
0.16
0.08
0.09

0.17
0.19
0.08
0.07
0.10
0.12
0.07
0.10
0.07
0.10
0.09
0.14
0.14
0.19
0.09
0.08
0.13
0.16
0.08
0.08
0.10
0.10
0.06
0.09
0.09
0.15
0.08
0.08

0.03
0.03
0.07
0.10
0.14
0.05
0.05
0.12
0.04
0.04
0.05
0.10
0.11
0.27
0.08
0.09
0.08
0.07
0.11
0.07
0.10
0.26
0.07
0.18
0.18
0.07
0.04
0.05

0.13
0.10
0.39
0.33
0.31
0.41
0.26
0.36
0.09
0.10
0.43
0.41
0.53
0.23
0.66
0.46
0.89
0.26
0.39
0.56
0.54
0.42
0.41
0.53
0.48
0.26
0.27
0.16

0.14
0.14
0.04
0.04
0.04
0.04
0.04
0.05
0.03
0.03
0.06
0.07
0.06
0.06
0.07
0.05
0.07
0.06
0.08
0.09
0.08
0.08
0.07
0.08
0.09
0.06
0.04
0.03

0.03
0.03
0.15
0.13
0.12
0.14
0.10
0.07
0.08
0.09
0.20
0.22
0.11
0.06
0.29
0.11
0.22
0.12
0.25
0.24
0.16
0.29
0.14
0.25
0.30
0.09
0.16
0.16

0.11
0.13
0.69
0.78
0.84
0.77
0.70
0.87
0.55
0.52
0.88
111
0.98
0.85
1.08
0.82
0.99
0.87
131
1.55
1.83
1.70
1.09
137
175
0.87
0.65
0.58

0.01
0.01
0.15
0.18
0.16
0.16
0.17
0.20
0.08
0.08
0.15
0.11
0.31
0.09
0.15
0.20
0.15
0.12
0.13
0.19
0.26
0.16
0.17
0.15
0.15
0.15
0.10
0.09

0.01
0.01
0.02
0.02
0.02
0.03
0.02
0.03
0.03
0.02
0.03
0.04
0.04
0.02
0.04
0.03
0.03
0.05
0.02
0.04
0.04
0.06
0.02
0.02
0.05
0.04
0.02
0.02

0.18
0.21
0.97
1.19
1.13
1.10
1.03
1.18
0.80
0.74
1.21
1.31
1.40
1.21
1.24
1.16
1.34
1.07
1.49
1.48
1.56
1.42
1.31
132
1.61
1.06
1.16
1.09

0.01
0.01
0.03
0.02
0.03
0.05
0.02
0.04
0.02
0.06
0.03
0.03
0.04
0.04
0.05
0.03
0.06
0.04
0.02
0.03
0.03
0.02
0.02
0.02
0.04
0.03
0.02
0.03

0.06
0.07
0.26
0.35
0.30
0.30
0.30
0.31
0.25
0.27
0.26
0.31
0.35
0.31
0.30
0.29
0.33
0.25
0.32
0.34
0.30
0.28
0.27
0.29
0.31
0.23
0.33
0.32

0.01
0.02
0.07
0.04
0.11
0.12
0.04
0.15
0.04
0.05
0.07
0.08
0.13
0.06
0.17
0.06
0.10
0.09
0.11
0.11
0.14
0.11
0.08
0.10
0.18
0.05
0.05
0.06

0.02
0.03
0.12
0.13
0.21
0.17
0.13
0.23
0.12
0.14
0.14
0.17
0.22
0.21
0.27
0.14
0.14
0.25
0.11
0.11
0.12
0.13
0.08
0.09
0.16
0.18
0.07
0.09

0.14
0.18
2.08
246
2.54
237
220
272
211
2.00
297
3.20
329
2.60
282
270
311
2.50
271
27
2.50
228
2.65
224
248
2.51
249
2.57

0.03
0.04
0.12
0.14
0.13
0.14
0.14
0.18
0.12
0.16
0.14
0.16
0.20
0.22
0.29
0.19
0.17
0.20
0.11
0.10
0.12
0.07
0.07
0.08
0.08
0.17
0.10
0.09

0.04
0.04
0.11
0.13
0.13
0.13
0.13
0.18
0.09
0.10
0.09
0.12
0.17
0.11
0.16
0.10
0.08
0.16
0.07
0.06
0.07
0.06
0.04
0.05
0.06
0.15
0.07
0.08

S10.489

4z

AL
21%711

523 SZAé 19 S WL
.% S22 Fers2s Ml

S28 e 54
S.

] S14 S16.g11
=) S18 ~S17

_ \ s lsis
=y S13

1] Var 2 Var_6 Var_10 Var_14 Var_18  $MI1.DA(1)
) , R2X[1]=0.689 R2X[2]=0.110
R2X[1]=0.494 R2X[2]=0.338 Ellipse: Hotelling's T2 (95%)
B3 28 HLRRAEMRE PCA BHE B4 ZHBIER PLS-DA HfattikE

Fig.3 PCA of score plot for 28 Gastrodiae Rhizoma samples
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Fig. 6 overlay chart of fingerprint of Yunnan, Shaanxi, and

Guizhou
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Fig. 7 UPLC of reference substance of Gastrodiae Rhizoma
(A) and Gastrodiae Rhizoma samples (B) (X s, n=3)
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different habitats (X £s, n = 3)
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