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Simultaneous determination of eight active components in Gastrodiae Rhizoma by
HPLC-MS

SHAN Ming-qiu"?, ZHANG Li"? YU Sheng"?, QIAN Yan"?, WANG Jun-yan" % DING An-wei'>
1. Nanjing University of Chinese Medicine, Nanjing 210023, China

2. Jiangsu Collaborative Innovation Center of Chinese Medicinal Resources Industrialization, Nanjing 210023, China

Abstract: Objective To establish an HPLC method for the simultaneous determination of eight active components (gastrodin,
4-hydroxybenzyl alcohol, vanillyl alcohol, vanillin, p-hydroxybenzaldehyde, parishin B, parishin C, and parishin A). Methods The
analysis was performed on an Agilent 1220 system with a Hypersil C;g column (250 mm x 4.6 mm, 5 pm). The eight components were
separated in 75 min with gradient mobile phase consisting of 0.5% CH;COOH-H,0 (A) and 0.5% CH;COOH-CH;0H (B): 0—10 min,
98% A; 10—60 min, 98%—60% A; 60—75 min, 60% A. The temperature of column was 30 C, and the injection volume was 20 pL.
The multiple-reaction monitoring (MRM) scanning was employed for the quantification with switching electrospray ion source
polarity in negative mode. The ion spray voltage was set at —4500 V and the turbo spray temperature was maintained at 550 ‘C. Results
The eight components had the good linearity (» > 0.999 2) within the linear ranges. The average recovery rate was 94.51%—102.70%
with RSD < 3.50%. The contents of the eight components of Gastrodiae Rhizoma varied according to the different habits. The
contents of parishins A, B, and C were high while the contents of vanillyl alcohol and vanillin were low. Conclusion The developed
HPLC-MS method is simple, sensitive, and accurate, and has the good repeatability in separation, which is available for the quality
control of Gastrodiae Rhizoma.
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KWk Gastrodiae Rhizoma N == F} 89 K KK
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AWFFEEST T HPLC-MS ¥4 [A] i il 5 R bR A R
RFE . XTFREOR I . A AW AR
T LW BRI By BRI C MEFZRT A
8 MMAIE, DU LA P BRI 11 5t
IR NI TR R SR T T M
1 NEE5RH

Shimadzu LC 20A % S 30 AH (5 143 s AB Sciex
Qtrap 5500 2 =FPUAT L & 7B B, Bl
ESI & -FJ&, Analyst 1.5.1 Software T {Fufi, J2MH
AB AT, Shimadzu Librorael-40SM %Y H1 73 #T K
P, K2 0.01 mg.
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wall, KAk, AR Al

WA=k 28 (9’5 S1~S3). =F (O
50 S4~S6). Bkt (5 R ST~S9). M (S10~
S1D) B 11 HERMR Fr, Lt h BE 25 K2 Rl
BB 8 N AR R B P R IR Gastrodia elata
Bl s,
2 HESHR
2.1 g p

Hypersil Cig %4+ (250 mm X 4.6 mm, 5 pm);
TANAHA 0.5%BEIR/K AL (A -0.5%F TR Y RS
(B), ZEMEREIEVENL: 0~10 min, 98% A; 10~60
min, 98%~60% A; 60~75 min, 60% A; KRR
i 0.8 mL/min; Y%K 270 nm; kil 30 C; it
P 20 uL.
22 JRiEEME

BT W B IR (ESDs 2 ) N s i
B (MRMD 47 € 7041 R A0 A AR =
JEIEE HL S (IS) =4 500 V3 & YRR R 550 °C
ZAR (N )k 379.28 kPa (55 psids Afilh/<
(N JJ1k 379.28 kPa (55 psi); A (Ny) [k
714 241.36 kPa (35 psi). LI, AFHEAE
<, MRM #Ea0e & e Wi B 15 . B B N )
(DwelD). fi##f# L (DP). flffi s 5 H LR (CXP)
FiflEfERE R (CE) SE MR 1. 8 Ml s 2 &
I8 AU 2 2 P DL
23 BREIH&
230 R A BUS A S, oK
KA RIBRE 120.60 pg/mL. XFF2FEA I EE 184.20
pg/mL. 53 %W 3.06 pg/mL. XHRIEFRHEE 10.60

*1 8RS HIRIZEE
Table 1 HPLC-ESI-MS" data of eight components

oy fp/min  BEE TR (mz) FEFRML (miz) HEEWAE/Ms  DP/V CElV  CXP/V
NS 15.36 285.047 122.957 100 -75 -14 -13
IR HE IR i 20.39 122.956 105.962 100 -75 -14 -11
I 28.07 152.953 136.020 100 -75 -14 -9
PR FE IR i 34.91 120.900 93.000 100 -190 -31.8 -7
Fr LM 42.65 150.676 135.929 100 -105 -16 -15
AR B 49.20 727.005 423.080 100 -150 -36 27
BRI C 51.74 727.005 423.080 100 -150 -36 -27
R A 58.69 995.113 727.114 100 —65 -38 27
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Fig. 1 MRM chromatograms of eight components in reference solution (A) and sample solution (B)

ng/mL. FF 4 0.69 pg/mL. EFIZRTF B 95.536
mg/mL. ELFJ#FF C 44573 pg/mL. BERIZRE A
311.66 pg/mL FITR A0 FE S -

232 s BORERR (F 3 5
i) 29 2g, WEMoE, EHEGIBHT, F¥EmA
Fi F SO mL, JHCE 2h, WERHERE, AR,
AL 3 h, A, FRRE TR, HM CEEANE IR
e, 5], IR, RS RESLUEW 10 mL, K
AREITT, FREINFEE-/K (31 97) RO IBIAA,
a2 25 mL mit. AFE-K (3197 RAH
WHERE DA, 5, e, WEER, M.
24 FEFER

241 ZMEXAR. BINE (LOD) 5z & (LOQ)
R % HEIUR A o0 U A 4 mL, BT S mL =,

TR RRRE 220 5 o A LUAR RS 1) 7 2 LU - 7K (3
97) VAR R R SR, 7E “2.17 Tt
WELAER, BIPERE 20 uL, BFANFREWEEDE 3 4,
M W T RAE . DA TR ARSI (E 5 o i T AT 2
PEETE o KRS0 HE S R K AN TR ORE S5 2347
#33] 8 Bty i) LOD fH (S/N~3) HI LOQ {H
(SIN~10), ZERILE 2,

242 FEERLAL HURSN ST BIRBRYOA 64
PR SR, HERE 20 pL, ESEHERE 6 Ik, Wik
WE, rahc g, TH5 RSD. 45 RIMKE .
MR . Al KRR, F=
B, ORI B BRI C. BRI A WA
(K] RSD 43 5 K 2.47%+3.53%+1.22%-2.84%2.99%
3.06%- 1.60%%1 0.54%.
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Table 2 Regression equations and values of LOD and LOQ of eight components
&Y [R5 LT/ (ugmL™) r LOD/(ngmL™")  LOQ/(ng'mL™")

R Y=224X10° X—2.99X10° 6.03~ 96.48 0.999 7 2.19 10.95
WEREEPE  Y=136X10" X+3.72X10° 9.21~147.36 0.999 5 1.38 6.91
Fr I Y=7.56X10* X+1.90X 10" 0.15~ 245 0.999 2 0.47 472
SERIEIE R Y=1.11X10° X+7.93X10° 0.53~ 8.48 0.999 6 0.29 0.88
FrIEEE Y=173X10" X—8.30x10* 0.03~ 0.55 0.999 8 0.65 2.62
BRI B Y=3.01X10° x+2.72X10° 47.77~764.29 0.999 5 2.81 8.43
CRIBR T C Y=4.19X10> X—3.04X10° 22.29~356.58 0.999 7 3.92 19.60
(RYSIPESEN Y=6.67X10° X+1.18X10° 15.58~249.33 0.999 2 3.76 18.80

243 FOEMERE W95 b ST IR il
RS, T 04 14 24 4. 6. 8 h 23 HIHERE 20
ul, HEME, sk mAl, 1HE RSD. 45
RIRZE S WFRIEOR I . Ay 82l L S PR IR HH
FIEME. ORI B. OR&T C. BR&T A
T FR ) RSD 73514 2.71%+1.92%-3.48%+1.50%
2.33%. 2.61%-. 3.09%F1 1.18%, 2 HIAENE R
W8 PR TE 8 h NERGE

244 FEEMHRE W5k ST MR 6 1,
By 2 g, 4% “2.3.27 BUN Tkl A s, K
EIE R 6 A 8 Bl s I P38 i 43 4
FIRSD. 45, KERZ . WHRIIR PR, I 4T,
WPFRIEA R . By ilE . BRI By EURIARTF
C. ERIFRE A P38 i 73 300 il A 2.573.4.101
0.07575. 0.272. 0.018 55. 22.265. 10.368. 7.964
mg/g, RSD 7374 2.78%- 1.90%- 3.33%- 3.82%-
2.66%- 4.05%. 2.00%-. 1.52%.

245 IFEEDCRIRES BRSO ST IRIRIX T 6
U, B 1 g, KEEPE, RIS A 1
mL CFRME 2.293 mg/mL. WFEFEIKHEE 0.364
mg/mL. Y 5EE 0.082 6 mg/mL. X FRFEIK H g
0.311 mg/mL. #3341 0.199 mg/mL. BRI B
24261 mg/mL. EFIARLF C 12.836 mg/mL. EFI#k
H A7.2810 mg/mL), % “2.3.2” TR 7 vEH & AR
AR, VR E RS 6 A FE Al R 8 TR gy ()
BIIOFERICR R RSD. 255, RIKE . KRR H
BE. FEENE, WPRILORHINE . A, EAIRR
1 B BRI Co CRIFRE A E AR
A9 97.73% 95.56% 97.55% 94.51%- 100.12%-
102.70%-+ 99.30%- 96.81%, RSD 73524 2.39%.
2.14%-3.03%- 1.07%- 2.55%- 1.91%- 1.15%- 1.35%.

2.5 HENE

HC1T HERBRAROA, B 3 4, % “2.327 TR
T3y i AR R, &R 20 uL, DA
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3 it
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15, AT IR, FEA (D FeHbiEm, RIE
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A R IR IR D SN RAH R, 6 RRRIY
A AR R S A AR AR P ) AR AS
FA . (2) F=Hun TR, 2 RyUE 2 7E 7E
FEHLIEAT — 5 PRI AL ER,  DUE AR A7 e
FAY R G SR IE . Wk, AR AN [RL X f = b
T3 A ANAR [, 2 F b XX R R FH 25 10 7 v
AR 0 0%, L2 A 1 M DOE B i 0k
ITHEZE. (3) MU T EMsEm, W RIET- 258,
MR T 250, EREE—w s T2, RIH
MUK M S5 AR IR E T2 B A S H
R B & WA T 22 5, X2 3 A o B i
25 AN BRI, SRR T 5
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Table 3 Determination of eight components in Gastrodiae Rhizoma

}ﬁ%ﬁ\%{/(mggU

o
i T E RN BRem  WLETE YW CARRB CARTC CHERA
S1 2 1.979° 3.915 4.069%X107 0.446 0.015 67 14.909 6.974 8.090
S2 3.359 1.322 0.016 07 0.193 0.024 28 23.882 8.915 8.164
S3 4.396 0.507 0.049 32 0.404 0.022 18 13.865 2.681 5.508
S4 = 4.781 0.707 0.024 58 0.358 0.025 94 21.121 6.137 15.463
S5 4.565 1.265 9.528 X107 0.373 0.020 73 20.273 6.805 13.679
S6 1.989" 11.462 0.170 0.238 0.018 16 23.845 9.227 8.430
S7 Blpg  2.563 4.198 0.078 79 0.263 0.017 31 22.888 10.795 8.032
S8 4.345 0.452 4.706X107° 0.395 0.023 11 13.696 2.739 5.274
S9 2.513 3.966 0.088 48 0.248 0.023 45 22.958 11.326 8.346
S10 TN 0.708" 28.362 0.472 1.100 0.068 30 11.605 2.333 10.176
S11 2.970 4.701 0.094 15 0.292 0.029 26 24.136 14.704 8.214

RWIFBRR TR EE T (2 2010 SERIE K 0.20%

"contents of gastrodin below 0.20%, minimum value defined in Chinese Pharmacopoeia (Volume I, 2010)
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