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Identification of Gastrodiae Rhizoma chromatographic peaks identi-
fication by liner calibration with two reference substances assisted
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Abstract: This study aimed to establish a method for positioning six chromatographic peaks occurred in
HPLC profile of Gastrodiaec Rhizoma. The "liner calibration with two reference substances" (LCTRS) method
was used to calculate the retention time so as to assist in positioning of chromatographic peaks in terms of the
prediction accuracy of retention time and the coincidence rate of chromatographic column. A total of 24 C,q
chromatographic columns from different brands and types available were used to determine the retention times of
six components in Gastrodiac Rhizoma, then the average retention time of each component was obtained as
standard retention time (SRT). Parishin E (peak 3) and Parishin A (peak 6) were simultaneously taken as reference
substance to forecast the retention time of the other four components by using the LCTRS method. Four different
C,; columns were employed to verify the method. Meanwhile, for the purpose of comparison, the relative retention
time (RRT) method was applied to forecast the retention time, by using Parishin E as the single reference
substance. The comparison between LCTRS and RRT methods indicated that the former was more accurate in
predicting the retention time and more applicable in utilization of chromatographic columns. This study demonstrated

that the LCTRS method shows the superior performance in positioning of chromatographic peak, and therefore has
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a good prospect of application.
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chromatographic peak positioning
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Table 1 The detailed information of different column types

(3= [E Waters 24 7], 4% Alliance 2695 74 I 7t £ & %%
Alliance 2695 H zl) 3F £ 4% 7T B iR A 15 46 . 2498 1Y 48
Ah Ky P #8); Mettler Toledo XS105DU Hi § 43 BT K °F
(Mettler Toledo, #ii t); % A B ML (KQ-700DE 2,
B 1L A28 A IR 2 7]); Milli-Q 2l /K AL (Millipore, 35
[); 28 #2 (B 3 kE (45 Col 1~28), 4 i k: ML i ¥ A
250 mmx4.6 mm (5 pum), A8 A @R S5 B LR 1.

SR R R (65 110807-201809, 40 96.7%),
Hof F5 3 2K R (50 111970-201702, 41 FF 99.4%), T
H A T2 A e AR . AR A (S 62499-
28-9, 4li & 98.0%), EL AR T B (I 5: 174972-79-3, 4l
5 95.0%), ELAIARTF C (L5 174972-80-6, 4l 98.0%),
EAIFRT E (5 952068-57-4, 4l FF 98.0%), LI H L
R PHERRHER AR RS AR AT« RIKFE S 2 1
9 TIANMA-02, TIANMA-04, TIANMA-07, ¥ [ 24 #4
Hity. WEE. K (g4, Merck A 7], £ ), H 4R
FR o HT4E

BIEEH KM Lidg 5 Col 124 (il LLZ M
RRBNAH A, 0.1% BEER VA WUN IR B AH B, A6 B2 BE ML (0~
25 min, 3%—18% A; 25~35 min, 18% A; 35~37 min,
18%—95% A), ¥l K 220 nm, i i& 0.8 mL-min™', A%
i35 °C, FFEE NS Lo

PR Rl R IR R NN S AP e S S
BRI AL ER&RE B.ERIRT C ERARET
E 0 HE St I &, 0 50% H B ) g 1 mL &7 B IR iR
F 2100 pg MR A A, B .

HiXRBFROBE DR SE R LS55 2
0.5 g, FEEME, B HLEHIVH P, HE A 50% F iF

Column No. Company Column type Column No. Company Column type
Col 1 Agilent SB-AQC,, Col 15 Waters Symmetry C,
Col 2 Shiseido Capcell pak C; AQ Col 16 Halo 90A C,,
Col 3 Boston Green ODS 120A Col 17 Agilent Zorbax Eclipse Plus C
Col 4 Boston Green ODS-AQ 120A Col 18 Agilent HC-C,
Col 5 Cosmosil Cosmosil MS II Col 19 Dikma Diamonsil C, (2)
Col 6 GL Scienceslns Inertsil ODS-3 Col 20 Phenomenex Titank C
Col7 Inertsil Inertsil ODS-sp Col 21 Agilent Zorbax SB C,,
Col 8 Phenomenex Luna 51 C, (2) Col 22 Agilent TC-C,,
Col 9 Pickerina Laboratories Col 23 Dikma Inspire C,
Col 10 Shimadzu up-ODS Col 24 Agilent Eclipse XDB-C,,
Col 11 Thermo Acclaim 120 Col 25 Shimadzu Shim-pack GIST C,
Col 12 Waters X bridge C, Col 26 TechMate C, ST 120A
Col 13 Waters X Terra C Col 27 Phenomenex Luna C,
Col 14 Exmere Exsil Mono 100 C Col 28 Shiseido Capcell pak MG C




JE AR SR XUbR 2 AL IEH AR TR R 2 7 i g 1) 7 A 23 M - 1799 -

25 mL, FR@ &, A (Th% 500 W, 4K 40 kHz)
30 min, YA, FERRE B &, FH 50% B TN A2 ek 2k
M E R, 250, eI, ISR, RS .

BEE W HURAS SRR, £ Lid il
R, LR Col 1SR 6 IR, X 6 AN X HEL & i 7
8B UG ) DR B IS R R T AR EAT S0, TS RSDAA -

EEM B (IS TIANMA-07) 6 1, %18
R SRR A B % 7 AR B, BRI AT, L
TEAE Col 1 HERE, XF 6 Bl 2 €00 1 0 (1) U T AR E 47 G0
DAVETI AR THE 6 PR o3 1) & &, 1 RSD1E.

FREM B (IS TIANMA-07), 1% 18 4t
RV TRLIRI ) % T VR AL B, TE R g SR, KA Col 1
AR F 0.1.3.6.12.16 A1 24 h3ERE, XF 6 4N 0}
i A 4 68 R UG F LR B N ()R 0 TH AR AT Sk,
RSD1H .

BIEEM AN IS ditS: TIANMA-07), %1
AR S IR B 2% T VR AR B, FE R R AR R, SR A
IR 24 W BB 3 R, B 5L 6 Bl o K 2 B AL

WAREE MR IEEE MR FRENAIGEE S
A DRS Origin #F, 1 S B i, 1558 XUbs i, 1
A7 43 0T, 15 30 (5 B4 s 0] F00 00 4 1 R A0 € 8RR A 5 2R, IF
E 4 FR FC At it AN Y 5 A 35 AT (Col 25~28) kAT 5%
VUEo TR S AR X B e Ry B e, I B Rl 5 92250 45

ZR

1 FGEREER

L1 FBEE N RBEER ORISR R AR AL
BRI AR B AR C A R AR E X R €

035
028

5 021

< 0.14 1

0.07 2

T U (1) PR B BT ) A [T RRGEE AT G v, 4 SR AR B I )
FeAR —F, W TH A RSD 4 < 1.5%, K BHAX#S#5 %
Rif.
1.2 EEM KRR ERERFE.CAH&TAE
FIHZAEB ERZECHMEMBAETEMSED N
0.34%- 0.061%- 1.90%. 0.73%- 0.19% #1 0.49%, RSD
¥) <2.0%, RHEZHER LT
1.3 FAEM SRR AR B R AT AL
ELRIARH B LR AR C RTEL R AR E 16 (i i R B
R[] FI0GE T R EAT G v, & SR OR B N () 3 A — 3%, U T
L RSD 4 < 2.0%, & WIFE b B MERLLT o
1.4 BIEAEm AN e R VA A 7 iR Ab
L, BRI, DL R 24 MR A HE AR, 43
T R 5 A 6 AN Al A3 € TS U 4y B8, SR B v E
Ao FEm AR MBS LB 1.2,
2 WARAIEFEFSRT Mt E

RN S A 25 i NI RN =2 P N REaN 74
FE PR BRI ) B 2R e R0l et R AR R
B[R] 3E AT 68 3 0 5 o7, 75 B & SE B R B B[], DL 24
R €00 A 75 28] PR P B P 1) ST 280 4R A Dy T30 £ B B
[d] (standard retention time, SRT). LA 6 ' i 4 ) SRT
RBEALFR, 45 N R IK 2N 9.721 min, X 8 56 7% H i
5 14.580 min, A #xF E A 19.992 min, B A ZxH B
N 27.510 min, ELF#RF C 4 29.451 min, E A A1 A
N 34.268 min. LA SZ R R B B R A AL R, 13 3% (0
TERER LA AR, W 3. & Rk 2R Ty FE AT
KARFILFK 2, B 3AFE 2 0] L, KRR B4 TE Col 7
I Col 16 MR L1 A 50 A BH 4 A I 25, Ui B B4

6

4

L

0.00

0.00 4.00 8.00 12.00 16.00

20.00 24.00 28.00 32.00 36.00 40.00
fr / min

Figure 1 High performance liquid chromatography of Gastrodiae Rhizoma (Col 1). 1: Gastrodin; 2: p-Hydroxybenzyl alcohol; 3: Parishin

E; 4: Parishin B; 5: Parishin C; 6: Parishin A

0.96
0.84
0.72

0.60 =t JL

AU

0.48 JT[

70.00 400 800 12,00 1600 20.00 2400 28.00 32.00 3600  40.00
tx / min

Figure 2 HPLC chromatograms of Gastrodiae Rhizoma by different chromatography columns (Col 2-9)
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Table 2 Linear equation and correlation coefficient of retention time on different chromatographic columns. *Chromatographic column

with a large deviation of fitting

Column Calibration curve r Column Calibration curve r
Col 1 y=0.519 8 x +0.593 0.998 8 Col 13 y=0.5319x+0.622 8 0.999 3
Col 2 y=0.5073x-0.030 5 0.999 6 Col 14 y=0.5437x-0.733 1 0.999 1
Col 3 y=0.556 8 x-0.383 9 0.999 8 Col 15 y=0.5531x+0.3522 0.999 7
Col 4 y=0.5480x-0.8319 0.999 5 Col 16 y=0.5642x+23171 0.998 0*
Col 5 y=0.5512x-0.0945 0.999 9 Col 17 y=0.5562x+0.148 0.999 8
Col 6 y=0.5505x-0.653 0.999 6 Col 18 y=0.5428x-0.4243 0.999 8
Col 7 y=0.5473x+0.734 8 0.998 4* Col 19 y=0.5554x+0.022 1 0.999 8
Col 8 y=10.5505x-0.653 0.999 6 Col 20 y=0.5407x-0.9209 0.998 9
Col 9 y=0.5536x-0.094 8 0.999 9 Col 21 y=0.5332x+0.2479 0.999 7
Col 10 y=0.5364x-0.5741 0.999 5 Col 22 y=0.5204x-0.5368 0.999 1
Col 11 y=0.5379x-0.3294 0.999 8 Col 23 y=0.5557x+0.106 7 0.999 8
Col 12 y=0.568 8 x +0.894 3 0.999 3 Col 24 y=0.560 9 x +0.662 9 0.999 5
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Figure 3 Retention time relationship of chromatographic peaks
on different chromatographic columns (A, B and C). SRT: Standard

retention time
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Figure 4 HPLC chromatograms of Gastrodiae Rhizoma by different chromatography columns (Col 25-28). 3: Parishin E; 6: Parishin A

Table 4 Comparison of two different methods for predicting retention time of four chromatographic columns. “Absolute deviation between

predicted and measured retention time is more than 0.5 min. —: The retention time is calculated with the component as a reference

Methods Composition Col 25 Col 26 Col 27 Col 28
Liner calibration with two reference substances Gastrodin -0.183 7 -0.1513 -0.377 4 -0.292 3
P-hydroxybenzyl 0.297 1 0.070 56 0.035 34 0.054 74
Parishin E - - - -
Parishin B 0.049 55 -0.3975 -0.248 8 -0.207 5
Parishin C 0.075 04 -0.440 0 -0.243 7 -0.206 2
Parishin A - - - -
Relative retention time Gastrodin 0.078 69 0.195 8 0.099 44 0.064 21
P-hydroxybenzyl 0.4175 0.244 4 0.267 9 0.2300
Parishin E - - - -
Parishin B -0.138 7 -0.620 9 -0.5559" -0.443 0
Parishin C -0.162 4 -0.724 7 -0.6357 -0.505 8"
Parishin A -0.353 2 -0.469 7 -0.620 9 -0.4710
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