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Abstract Objective: To analyze six components in Bletillae Rhizoma using high—performance liquid
chromatography. Through the linear calibration using two reference substances method, the retention time of the

components was predicted, and the feasibility and accuracy of this technique in the qualitative identification of
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chromatographic peaks were explored. This method was also compared with the relative retention time (RRT) method.
Methods: High—performance liquid chromatography was employed using an Ultimate XB—Cjs column (250 mm X
4.6 mm, 5 pm). The mobile phase consisted of water (A) and acetonitrile (B), with a gradient elution as follows: 0-11 min,
12% B; 11-58 min, 12% B to 68% B; 58-65 min, 68% B to 12% B. The flow rate was 0.9 mL * min™', the injection volume
was 5 L, the column temperature was maintained at 30 °C, and the detection wavelength was set at 280 nm. By measuring
the actual retention time of the six components on 16 different C;s chromatographic columns, the standard retention time
was calculated. Gastrodin (Peak 1) and gymnadenin Il (Peak 4) were used as the double—standard compounds.
The linear calibration using two reference substances method was used to predict the retention time of other components,
and the prediction was verified on another three unknown C;s chromatographic columns. With the relative retention time
(RRT) method, using bletilloside (Peak 5) as the reference compound, the retention times of the other five components
were predicted. Results: A qualitative analysis method for the six components in Bletillae Rhizoma was established,
which could accurately predict the retention times of each component in Bletillae Rhizoma. The standard retention times
of the six components as as follows: gastrodin 4.279 min, gymnadenin Ill 32.145 min, pleione bulbocodioides factor I
27.220 min, 2—-0-glucosylbletilloside 28.603 min, bletilloside 33.509 min, and batatasin [l 45.504 min. Conclusion:
The linear calibration using two reference substances method can improve the prediction ability of the retention
time of each component in Bletillae Rhizoma, thereby enhancing the accuracy and reliability of the analysis results.

Keywords: Bletillaec Rhizoma; liner calibration with two reference substances; relative retention time; relative

retention time; peak localization in chromatography
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Tab.1 Information of columns 1

kS v LRSS (R B/ TR il Liess
( column ) (brand ) (type) (column ) (brand ) (type )

col 1 Ultimate XB-Cis col 9 Xtimate Cis
col 2 GL Sciences Wondasil Cig col 10 Ultimate LP-Cg
col 3 it ( Dima ) Kromasil 100A Cig col 11 Ultimate AQ-Cis
col 4 iR (ZHONGPU TECHNOLOGY ) RD-Cig col 12 ZORBAX Eclipse XDB-Cs
col 5 kT AQ-Cs col 13 Pntulips QS-Cys
col 6 Thermo Hypersil GOLD aQ Cis col 14 ACE 5Cis
col 7 MRS (Elite ) Suoersil ODS2 col 15 GRACE Alltima Cis
col 8 AN PR-Cis col 16 GL Sciences Wondasil Cis—WR

2.2 IRANHR LA H
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FSHM LG E A R AT IR S 5 A B PR,
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Fig. 1 HPLC chromatograms of mixed reference substances (A) and sample (B) (col 1)
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Fig. 2 Retention time relationship of 13 chromatographic columns
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Tab.2 Linear equations and correlation coefficients of

retention time on 13 chromatographic columns

%R (column ) )72 (linear equation ) r
col 1 ¥=1.006 5X-0.174 5 1.000
col 2 ¥=0.980 7X+0.340 1 0.999 9
col 3 ¥=0.993 5X-0.630 4 0.999 7
col 4 ¥=0.996 9X+0.053 4 0.999 8
col 5 Y=1.011 6X+0.377 0.999 9
col 6 Y=0.976X-0.367 5 0.998 8
col 7 ¥=1.003 8X-0.187 5 1.000
col 8 Y=1.007 2X+0.351 8 1.000
col 9 ¥=0.981 9X-0.237 7 0.999 8
col 10 Y=1.010 8X+0.298 3 0.999 7
col 11 ¥Y=1.009 1X+0.384 4 0.999 8
col 12 ¥=0.999 8X-0.033 3 0.999 8
col 16 Y=1.022 1X-0.174 2 0.999 5

4.164 min . F-ZFF 1 32.220 min ) AR, 1520 5 7
T Y=1.006 8X-0.143 7, Z Ja $ H:Ay 4 AR HObR iR
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B AR AT R (X ED), 7531 4 41800 i Fo00 £ B el
)43 A I 26552 1 27.220 min, 2-0— FjA B K
1 28.603 min . 4 KA 33.509 min ., 11125 1T 45.504 min,
SEBRAR BRI TR Y R 27.038 . 28.514 . 33.597 . 45.447 min,
TR 2E 4 RHE YR M 0.041 . 0.050, 0.084 . 0.165 min,
BIREEL 0.5 min, 1 2 2K P, R QTS col 1
AR A TS5 SR R AT
3.3 LCTRS 5 RRT iEm9Xf LT

¥ LCTRS ¥ 5 RRT i X 2 Fp xF g i & 1R 1%
e 52 PE 43 B v o PR HE AT LA, LCTRS ¥ LA R
FEE 5 F 17 MAE MR L& %, RRT 0 2L
KA AT S BR A B B 1) 325 B9 943300 A R IR
2 0.128. 1 ZZ %5 £ 1 0.813.2-0- % %5 B 3 1
10854, FZ2H M 0962, 1125 £ I 1.357,
3~5 JIT UL, 3% o K 4 Xof i 22 41, LAy 5 T 4 A A 2%
B LCTRS AT RRT IRAEE o # B 3o
R, 38 FH R T, BE 0% 5T o 0 b T 000 i 2 4 11 7 B3
A ]

%3 LCTRC ;%1 RRT ;5T & R LR
Tab.3 Comparison of results predicted by LCTRC method and RRT method

845 (indexes ) LCTRS RRT
R Y52 ( maximum absolute deviation ) /min 1.554 1.495
e AR 2E ( maximum relative deviation ) /% 3.61 9.10
2651 i 2% < 0.3 min 43 LL ( the percentage that absolute deviation < 0.3 min ) /% 76.92 70.77
FEXT 2 < 5% T3 L (the percentage that relative deviation < 5% ) /% 100 93.85
2651 i 25 < 0.5 min (4935 FH @5 HE0E (the number of applicable columns with absolute deviation < 0.5 min ) 8 7
FXF 22 < 5% 1938 635450 (the number of applicable columns with relative deviation < 5% ) 13 9

R4 2MAEERBEE LREFERUENZEXEZE (min )

Tab.4 The absolute deviation of retention time prediction values on each chromatographic column for the two methods

@k PN/ IZEGER | 2-0- HFIRERE A Bty FZAH EPSSER EE |
(column ) ( gastrodin ) (‘shancigusin 1 ) (dactylorhin A ) ( gymnoside 1l ) ( militarine ) (batatasin I )
LCTRC RRT LCTRC RRT LCTRC RRT LCTRC RRT LCTRC RRT LCTRC RRT
col 1 / -0.135 0.041 -0.280 0.050 -0.186 / -0.090 0.084 / 0.165 -0.135
col 2 / 0.347 0.013 0.452 0.141 0.229 / 0.295 0.441 / 0.599 0.329
col 3 / 0.379 -0.232 -0.420 -0.040 -0.211 / -0.162 0.143 / 0.536 0.460
col 4 / -0.057 -0.186  -0.306 -0.039 -0.156 / -0.144 0.138 / -0.396  -0.586
col 5 / 0.193 0.053 0.072 -0.021 -0.005 / -0.030 0.028 / -0.402  -0.540
col 6 / 0.068 0.242 0.250 0.397 0.408 / -0.017 0.009 / 1.554 1.495
col 7 / -0.156 -0.110 -0.242 -0.022 -0.149 / -0.140 0.130 / 0.004  -0.133
col 8 / 0.232 0.125 0.212 0.008 0.090 / 0.042 -0.043 / -0.184  -0.237
col 9 / -0.301 -0.292  -0.266 -0.120 -0.071 / 0.083 -0.111 / -0.574  -0.312
col 10 / 0.031 0.168 0.222 0.070 0.128 / 0.044 -0.055 / -0.627  -0.581
col 11 / 0.188 0.197 0.359 0.024 0.187 / 0.140 -0.150 / -0.412  -0.297
col 12 / -0.133 -0.270  -0.369 -0.102 -0.196 / -0.107 0.095 / -0.494  -0.592
col 16 / 0.091 0.350 0.347 0.025 0.019 / -0.039 0.033 / 0.993 0.890
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Tab.5 The relative deviation of retention time prediction values on each chromatographic column for the two methods

ik KIFRER INZERE= 1 2-0- HHEHEE A S T2 EV§:) eS|
( llEl ) ( gastrodin ) (‘shancigusin 1 ) (dactylorhin A ) ( gymnoside 1 ) ( militarine ) (‘batatasin Il )

column

LCTRC RRT LCTRC RRT LCTRC RRT LCTRC RRT LCTRC ~ RRT LCTRC RRT
col 1 / -3.144 0.150 -0.974 0.155 -0.554 / -0.278 0.250 / 0.363 -0.296
col 2 / 8.256 0.048 1.612 0.445 0.696 / 0.935 1.344 / 1.336 0.739
col 3 / 9.096 -0.877  -1.508 -0.128 -0.648 / -0.517 0.439 / 1.214 1.039
col 4 / -1.316 -0.682  -1.067 -0.119 -0.464 / -0.446 0.410 / -0.871 -1.284
col 5 / 4.401 0.189 0.247 -0.065 -0.015 / -0.091 0.082 / -0.866  -1.159
col 6 / 1.678 0.937 0.921 1.300 1.284 / -0.056 0.029 / 3.610 3.470
col 7 / -3.630 -0.406 -0.847 -0.069 -0.446 / -0.436 0.388 / 0.010 -0.293
col 8 / 5.337 0.453 0.732 0.025 0.265 / 0.129 -0.127 / -0.399 -0.513
col 9 / —-7.198 -1.098 -0.952 -0.381 -0.216 / 0.263 -0.340 / -1.285 -0.704
col 10 / 0.713 0.606 0.760 0.213 0.375 / 0.135 -0.161 / -1.351 -1.253
col 11 / 4.318 0.712 1.233 0.073 0.550 / 0.428 -0.439 / -0.800  -0.644
col 12 / -3.090 -0.986  -1.285 -0.314 -0.582 / -0.331 0.283 / -1.085 -1.297
col 16 / 2.103 1.278 1.205 0.076 0.057 / -0.122 0.099 / 2.176 1.946

3.4 AT

i 3 A A A 5548 (col 17 col 18 F col 19 ),
XF C ST 2 RO R HEAT IR AIE, A5 R R 6.7,
2 5 A B A AR S BEAT 4B, S5 SRR

B, LCTRC ¥ A 21 i 45 18070 10 46 %8 O 22 -5 AR X i
2 ¥R T RRT 3k, ol BUF s 1000 3 L2 ke il P 45 4
FEPRIITE 3 ARBT (AT L0 O B8 5[], Lo af
Cilee

&6 3REIEH LRERETNERZEXHEZE ( min )

Tab. 6 The absolute deviation of retention time prediction values on 3 chromatographic columns

ik KIRE INZERE= | 2-0- HAEPEEE A S FZH VS Iz |
( llEl ) ('gastrodin ) (‘shancigusin 1 ) (dactylorhin A ) ( gymnoside 1l ) ( militarine ) (‘batatasin Il )
column
LCTRC RRT LCTRC RRT LCTRC RRT LCTRC RRT LCTRC RRT LCTRC RRT
col 17 / 0.368 0.201 0.431 -0.023 0.200 / 0.200 -0.194 / 0.469 0.586
col 18 / -0.184 -0.113 -0.214 -0.004 -0.099 / -0.081 0.076 / -0.328  -0.363
col 19 / -0.190 -0.089 -0.225 0.026 -0.105 / -0.122 0.118 / -0.141  -0.234
x7 3RBIEE LREREBRMENENEE( %)
Tab.7 The relative deviation of retention time prediction values on 3 chromatographic columns
i KRR ISR 1 2-0- FEIHEL B FZH FLCH eS|
( IIEI ) ( gastrodin ) ('shancigusin I ) (dactylorhin A ) ( gymnoside 1l ) (' militarine ) (‘batatasin Il )
column
LCTRC RRT LCTRC RRT LCTRC RRT LCTRC RRT LCTRC RRT LCTRC RRT
col 17 / 8.663 0.755 1.538 -0.072 0.445 / 0.631 -0.432 / 1.042 1.305
col 18 / -4.247 -0.413 -0.746 -0.011 -0.214 / -0.250 0.165 / -0.714 -0.789
col 19 / -4.416 -0.329 -0.792 0.082 -0.231 / -0.381 0.260 / -0.311 -0.515
4 ifig 4.2 Jiiad

4.1 KR PR

ARSZIHEELT 270 nm F1 280 nm 2 FREGI K
308 3 A P RAC B e KR K, 25
TG ) A B RCR , Tk 1 280 nm A MASING K, (1
B 6 A B R A b, oAl o3 i 4R N

HR 248 25 22 RREIE IO, X 28 I B 28 1
FHZ M. LCTRC L ABIRI X 24 R 28 LA 43
PEATA RALEE DO B XA A0 R B J8L 23 # 2 i 5
(5. ARIEIE IR 6 A piar 3t 3 Ak
B CRIRFATIE IR T 28 MO
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2-0- HE BRI A AT F S A AT WBEE ),
PRI, LCTRC 32 AN A6 A [7) 288 3 14 158 53 A7 388 - 1
DU AR | Xof A [ 2 780 ol 1) FOU 0 308 SRl s, s 17
SRR B 2 38 FH P 24 B oA b B R
BT R
4.3 WA

VR B AR B S L ) — A, LCTRC 6 X T X6} #e
A Ry B B TG R IR IO %o R ) 1 D SR R T A
KI8T B3 o B RS IR 2580 , 78
B LR LB 1 73 BE A% 5 4 T A 175 50, LCTRC 5 RE
B —Fi AT FH AR AT 58 BN BE A 80R , DA
T A S 22 o) HRE it 0] R 8 5 A A 000 R AT e e A 7
B AT o TR R 52 2% A0 ) A B B AL T 5
T A8 3k, A 22 BB A% [) ARSI AN [7) 28 784 o 4, 308
PR

X H AR A3 10 B 2 o7 2 v 2R B O 1Y
A4, TER MBI R b, s A T A T
B —I, MRIESLEEE R PR, LCTRC 25 T H &
Z TP 1 8 R AT R S . AHESCT RRT ¥,
LCTRC 5 AT LR 2 X6 4% 26 4314 B4 Bk 1] A o A T 000
A8 77, DN 4 55 43 B 445 S 1% o i 1k A0 el SE vk, FLR
Z A AT 2 AR, AT LAGE T A R 28 5 4 B 4
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