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Abstract  Objective: To establish an HPLC method for the simultaneous determination of six components
(uridine, adenine, adenosine (R,S) — goitrine, guanosine,clemastanin B) in Radix Tsatidis, and to investigate

the linear calibration with two reference substances ( LCTRS) method for the qualitative analysis of multiple
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components in Radix Isatidis. Methods; HPLC method was used, with methanol as mobile phase A and water as
mobile phase B. Gradient elution (0 —3 min, 3%A; 3 — 18 min, 3% A—14%A; 18 —25 min, 14%A—26%A ;
25 =34 min, 26%A; 34 —40 min, 26%A—46%A ; 40 —60 min, 46%A—90%A) was performed at a flow rate
of 0.8 mL « min~

and 230 nm (32 —60 min). The injection volume was 10 pL. The actual retention time of 6 components in Radix

'. The column temperature was 30 °C, the detection wavelengths were 254 nm (0 — 32 min)

Isatidis was determined on 13 C 4 chromatographic columns of different brands and models. Guanosine and clemas-

tanin B were used as double reference compounds, and LCTRS method was used to locate the chromatographic

peak of each component. Three unknown chromatographic columns were used for method validation. Using
guanosine as a reference substance, the relative retention time method was used to predict the retention time of the
other 5 components. The predictive accuracy and column coincidence of these two methods were compared.
Results: The LCTRS method could effectively predict and qualitatively analyze the retention time of six indicator
components. Compared with the relative retention time method, the LCTRS method had higher accuracy in predic-
ting results and better column universality. Conclusion: The LCTRS method for simultaneous determination of
multiple components in Radix Isatidis is feasible and accurate, with simple operation and good durability, and has
promotional value.

Keywords: Radix Isatidis; linear calibration with two reference substances; guanosine; clemastanin B; uridine;

adenine; (R,S) - goitrine; adenosine
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Tab.1 Brands and types of 19 columns

NS TR b L B

(column No. ) (brand/type)
Col 1 WELCH ULTIMATE PULS C,q
Col 2 Agilent ZORBAX Eclipse Plus C,q
Col 3 Agilent ZORBAX Eclipse XDB C,
Col 4 Agilent ZORBAX SB - Cq
Col 5 CAPCELL PAK C4 MG
Col 6 CAPCELL PAK C,4 MGII
Col 7 DIKMA Diamonsil C,4(2)
Col 8 DIKMA INSPIRE C,q
Col 9 Exmere Exsil Mono C,g
Col 10 Phenomenex GEMINI
Col 11 Phenomenex Luna C,5 —2
Col 12 TechMate C,g - ST
Col 13 Waters Symmetry C g
Col 14 Waters Xbridge Cg
Col 15 Phenomenex Titank C g
Col 16 WELCH ULTIMATE PG Cg
Col 17 WELCH ULTIMATE LP C,q
Col 18 Agilent TC - C,g
Col 19 THERMO SYNCRONIS C,q
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1. JRF (uridine) 2. BRMZ4 (adenine) 3. 3 (guanosine) 4. (R,
S) 4k E[ (R,S) —goitline] 5. B FF (adenosine) 6. FHELLET B
( clemastanin B)

1 BRAXMBRAE(A)FHEGR(B)# HPLC E( Col 16)

Fig.1 HPLC chromatograms of mixed reference substances solution

(A) and sample (B) (Col 16)
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FRuELR B8 15 7] ( standard retention time, SRT) , SRT 43
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15.84 min (R, S) - 54K % 19.51 min I F 23. 41
min B £k 26 3% 7 B 36.78 min, L) 6 >4 Y SRT
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Tab.2 Linear equations and correlation coefficients for retention time on different columns

{14 485 ( column No. ) 1435+ ( column) 2k 15 2 (linear equation) r
Col 1 WELCH ULTIMATE PULS C g Y=1.028X +0.756 7 0.999 6
Col 2 Agilent ZORBAX Eclipse Plus C 4 Y=1.002X +0.335 4 0.999 3
Col 3 Agilent ZORBAX Eclipse XDB C ¢ Y =1.036X +1.936 0.999 1
Col 5 CAPCELL PAK C,; MG Y=0.963X +0. 652 0 0999 7
Col 6 CAPCELL PAK MGII Y=0.9959X +0.474 5 0.999 7
Col 7 DIKMA Diamonsil Cg(2) Y=1.003X +0.843 3 0.999 6
Col 8 DIKMA INSPIRE C,q Y=1.020X +0.943 6 0999 7
Col 10 Phenomenex GEMINI Y=0.990 5X -0.699 3 0.999 5
Col 11 Phenomenex Luna C ;g -2 Y =0.979 6X -1.093 0.999 1
Col 12 TechMate Cg — ST Y=09627X-1614 0999 3
Col 13 Waters Symmetry C g Y =1.046X +1. 300 0.999 1
Col 15 Phenomenex Titank C,q Y=1.022X +0.457 7 0.999 9
Col 16 WELCH ULTIMATE PG C g Y=0.950 0X +1.410 0.999 3
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Yy 2 FhOR BN IR] SN 7 35 I AE R LR 3 4 DB 223 <0.3 min, (g af WL, LCTRS i i i
U], RRT 35 B0 AR B O ) 5 S B fEL i 22 ok, DMER RS o, G M il i it i 2, B I T
I3 Ak AU 6 @I T 6 A~ tikie  RRT %
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Tab.3 Linear equations and correlation coefficients for retention time on different columns

LCTRS RRT
N , A
s (g JUNUGIES ¥i’fjé"é e JUNLES qzﬁzjﬁ’é (S
( column ( column) (number of X 22 ( coincidence (number of X 22 (coincidence
No.) matching (mean AD)/ rate) /% matching ( mean rate) /
peaks) min peaks) AD)/min %
Col 1 WELCH ULTIMATE PULS C g 6 0.1512 100 6 0.3223 100
Col 2 Agilent ZORBAX Eclipse Plus C g 6 0.1851 100 6 0.259 1 100
Col 3 Agilent ZORBAX Eclipse XDB Cg 6 0.252 1 100 5 1.0170 83
Col 5 CAPCELL PAK C;; MG 6 0.143 4 100 6 0.287 0 100
Col 6 CAPCELL PAK MGII 6 0.1650 100 6 0.197 7 100
Col 7 DIKMA Diamonsil C,4(2) 6 0.142 5 100 5 0.503 5 83
Col 8 DIKMA INSPIRE C ¢ 6 0.1312 100 4 0.698 9 67
Col 10 Phenomenex GEMINI 6 0.173 0 100 6 0.414 3 100
Col 11 Phenomenex Luna Cg —2 6 0.209 1 100 4 0.692 7 67
Col 12 TechMate C,5 — ST 6 0.190 0 100 4 1.0320 67
Col 13 Waters Symmetry Cq 6 0.216 4 100 4 1.024 0 67
Col 15 Phenomenex Titank C g 6 0.2327 100 6 0.211 8 100
Col 16 WELCH ULTIMATE PG C g 6 0.083 8 100 5 0.658 4 83
3.4 LCTRS &5k 5,45, GEREY], LCTRS 12 BEH 4 H 7

FRREFE 3 REAFEAE (250 mm x4.6 mm,5 pm), B 6 AL (15 A LA OR B i SR T
Fet2. 2. 27 WUR ik il A B R, 42 02 1 U RRT RAE 3 AR (A3 AT b i T30 i 22 30K, 25 R R W]
ORGSR AT, lUEL LCTRS 35 A0 RRT J£R9EE LCTRS 3& e RRT 32 B0 s v

%4 LCTRS Wl R
Tab.4 Prediction results of LCTRS

Atp/min
i ” e e
(column) JRAF JiR RS 53y (R,S) - &k A HRLET B
(uridine) (‘adenine) ('guanosine ) [(R,S) - goitrine | (‘adenosine) ( clemastanin B)
Agilent HC - Cy4 0.048 8 -0.312 1 0 0.098 9 -0.1310 0
THERMO SYNCRONIS C g 0.034 7 0.443 2 0 0.5922 -0.254 4 0
WELCH ULTIMATE LP Cyg 0.163 4 0.767 0 0 -0.957 3 0.297 5 0
4 it f) HPLC J5 ¥ , 7 A I S 1< e v, ol T IR L IR ISR

AHFFEESL T Ay BRI ARGEAR 6 M aay 8 B (R, S) - HIKEE JIRH S DM E 254 nm
RN
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%5 RRTERMLER
Tab.5 Prediction results of the RRT method

Aty/min
A -
ot A B 4 (R.S) - Hiictr WIF T B
(uridine) (‘adenine) ( guanosine) [(R,S) - goitrine) ] (‘adenosine ) ( clemastanin B)
Agilent HC - C 4 0.318 6 -0.2380 0 -0.077 4 —-0.478 8 -0.978 7
THERMO SYNCRONIS C g4 -0.007 4 0.507 2 0 0.263 4 -0.818 5 -
WELCH ULTIMATE LP Cyg -0.024 8 0.803 4 0 - -0.818 6 0.337 2
HE(note) : “ =" Aty 4 XHE K F 1 min(absolute value of Aty is greater than 1 min)
m\'ﬁﬁﬁ%ﬂﬁ[&q& , ﬁﬁﬁ%{éﬂz%ﬁz B %E 254 nm ‘F[]]%E GAO CQ,LI K,ZHANG LY, et al. Research on quality control of
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Jﬂ:ﬁﬁﬁ 254 nm & 230 nm Xﬂﬁﬁ’ﬁfjﬂﬁ;}nﬂﬁﬁg iz single marker method [ J]. J Chin Med Mater, 2023, 46 (9):
B X 2240
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29(23):52
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Chinese medicine quality control models and ideas in the past on Traditional Chinese Medicine and Natural Medicine, Beijing:
decade [ J/OL]. Chin Pharm J [2023 - 09 —287. hup://140. 2014:433
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