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WE. B AIHHsWRBERT(R,S) - ZREMTEF KRN E LA FHRGHESMEE(UPC? )ik Tk EiEAEH Trefoill™
AMY1 A (150 mm % 3.0 mm, 2.5 pm) , A 3h 48 A A ls F* CO, — FBE (A E 2R AL) , ik A4 1.2 mL/ min, %0k K A 245 nm, 25 4
45°C, & HEH 1800 psi, HHFA 2 PLBER R- HRA . S-SRARAINEIGF B, RERES AL 2.01 ~64.32 ng/ ml
(r=0.9999,n=6)%= 1.01 ~32.38 wg/ mL(r=1.0000,n = 6) 5 B 1 5 @ARL X R RAF MR 4 0.09 weg/ ml, &2 FR5 5
A 0.46 pg/ mL A= 0.44 png/ mL; 45 5 & AL F LRI L R RSD 350 T 3.0%; F 34 m A=K E 5 # A 100.97% F=
101.26% ,RSD % 31 41 1.73% = 2. 08%(n = 6) EEW® & A AR FAMHEF , SR EHTE, TATHIRELF(R,S) - &
AR I3 e S+ MR BN AT,
KA AR (R,S) - A R FH RS E WS F R4 4T 0L

& 4> 25 : R932; R284.1; R286.0 X EFR SRS A XEHS:1006 — 4931(2022)02 — 0061 — 04
Separation and Quantification of (R,S) — Goitrin Enantiomers in Isatidis Radix by Ultra —

Performance Convergence Chromatography
CAI Xueping ,ZHU Naijun,QIAN Xiao,CHEN Rong,HAO Gang
(Suzhou Institute for Drug Control ,Suzhou, Jiangsu,China 215104)
Abstract: Objective To establish an ultra — performance convergence chromatography (UPC?) method for the separation and
quantification of (R,S) — goitrin enantiomers in Isatidis Radix. Methods The chromatographic column was Trefoil™ AMY1 column
(150 mm X 3.0 mm,2.5 pm),the mobile phase was supercritical CO, — methanol (gradient elution),the flow rate was 1.2 mL / min,
the detection wavelength was 245 nm, the column temperature was 45 °C,the dynamic back pressure was 1 800 psi, and the
injection volume was 2 pL. Results R — goitrin and S — goitrin could be separated well,and the linear ranges of R - goitrin and S —
goitrin were 2.01 — 64.32 pg / mL(r=10.999 9,n=6) and 1.01 - 32.38 pg/ mL(r=1.000 0,n = 6),respectively. The limits of
detection(LOD) of R — goitrin and S — goitrin were 0.09 pg / mL,and the limits of quantitation(LOQ) of R — goitrin and S —
goitrin were 0.46 pg/ mL and 0.44 pg/ mL, respectively. The RSDs of precision, stability and repeatability tests were less than
3.0%. The average recoveries of R — goitrin and S — goitrin were 100.97% and 101.26% with RSDs of 1.73% and 2.08%(n=6),
respectively. Conclusion The method is stable, reproducible, accurate and reliable, which can be used for the separation and
quantification of (R,S) — goitrin enantiomers in Isatidis Radix.
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W5 AR Ny AR B W) 48 85 Isatis indigotica For-
tune. M9 THRAR , FEMESE DR AV PR SR Tt A I T
B -2 AR 2 R AR oY B MR B BUm A L
2 R AR S G IRz TR T B
BRI M B A TR R 2 R Bk IR R s AT
R RIS P . BRI 0 2 (B = i B
A I PEFE AR AN B, — U [ N AMIF ST A ARt Lo - 00
B 5 AR 25 b v B R - 5 KR AT Kk 8 B U 8 75 A
FHUOT T X A S — 54 v] S SR R AR bR Tl
3 BEIZRE X WS K 1A LA I PR A A 22020 4F iR [ 24
(PO ) ) Hh R BR824 (RP — HPLC) vA
FEMPER T (R,S) - HHE S B HEZAERET
R BB 43 B R B = AROOAE (85 (HPLC) ¥ L AUFH (3%
(GC) = AR I FL AR (3% (SFC) L& 7E TR A W)
O3 B AU R ¥ A TR DR ARk I R A A M
3% (UPC?) ¥5 MOkt 2 b b T F 1L & 9 00 5
B -17) UPC JE T i B8O A (3% (UPLC) 5 5 SFC,
DU I SR CO, Ry it sl A B 1, A s R AL g ) it
58Sl SR HPLC 3% \SFC MBS (R, S) - KB
A A ZE18-20) | 5 HPLC % Fe 8%, UPC? 1k 43 Bt It ]
MR, B DL R S IR A S
SFC i H i, UPC2 ik HA IR 22 EE (M e Pk s s A
B UPC2 IS — B 28 U = 230 ISR DR 1 2 8 O v, ]
AR VR 4 HPLC Y5 F SFC L 7643 B F AL B Wit A
JE ARG S T PR AR AR 258 T (R, S) — K
N BRI 5 LS R UPC2 s, AL S Wit bk
Gy RS I E SRS IR .

1 XFE5RKHA
1.1 {4z8

Acquity UPC? Y 5 205 AH (354X, 145 Empower
3 TAE (32 E Waters 22 H ) ; XSE205DU I HL - K- (K
+ Mettler Toledo 22 7 ) ; Biofuge Primo R Y B O L
(3£ Thermo Fisher Scientific 23 F] ) ; Direct — Q3 i 4[i
JK AL (2 [ Millipore 23 7 ) ; SK8210HP U 75 I 1 1k 2%
(RS AR A FRA ) s XMTD - 204 #9450 5K
FL AR R VA B (VR BRI R P B A BR S 7D ) o
1.2 X%

(R,S) — 54 A XoF BE At 6] 2 24 i 4G 2 A 5
Bt , #t5 h 111753 - 201706, & & 4 100. 0%) ; R - #5
WA S — HARE B — X BE A (AR SE522 [ i, 7 5
W12k 99. 82%,99. 83% ) s M IE MR 2568 CRIE WK 1) , &
ARty H 2] B S O IE 5 CO, (I3 N T 4 2 AR I 14y
AR E] R 50299, 995% ) 3 BBy (0,3 4l , K
Bk,
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Tab.1 Sources and batch numbers of Isatidis Radix samples

7 b T'% )
KRA(EN) G LARA AGTISO402001 | b AILFEA AR 1712006
KMERwIALHAARAD 180201 WA ZRAHARAG 1803001
LA KBS LA R 002001703031 | JH#EAHHARAD GZ1804036
KMEBERPHZTARAD 180303 EmHATARAIHEZT 20170926
BRETEBBLARTENT 17077 HATALHLARAT YFI8051315
ThBARLARA 180201 REFRABARNE 180316
LBRBEHLARAN 180402 ERZARE)BLARAD 1811004

2 HAEEER
2.1 @iEEH

0,35 K« Trefoil™ AMY1 #£ (150 mm X 3.0 mm,
2.5 pm) ; JiL s AH : CO,(A) — HEE(B) , B BE VR (0 ~
4.5 min i 95%A—80%A ,4. 5 ~ 5 min i 80%A—60%A ,
5~7 minff60% A,7 ~ 8 min By 60%A—95%A ;8 ~ 10 min
B 95%A) s Hiid : 1. 2 mL / min; K% K 2 245 nm; AR -
45 °C; BhAST5 R+ 1 800 psi; HEFERE .2 wl.
2.2 BEHE

IR - H5HKF S - HREX IR A i e,
DL B il S B4 0. 321 6,0. 161 9 mg / mL
FITR A X BRI TR — AR S — SR X R 45
T BEFRAE o3 ) LA s A O i o e R BE 43 i)
90.046 0,0. 044 1 mg / mL )2 — X B8 5L BLZG 4
FES R (G 4508 0. 4 o, K% R 2, B HZEHETE M
WO I 20 mL oK Bk B, 75 ()28 250 W, 43
40 kHz) #2060 min, il 2 %, FRRFRE B, KRR
SRR PR S min, B, 12 000 £/ min
B0 S min, BUEE WS mL BEHR A, 25T, DI IR A
IFERZES mL,F85), 250,45 wm IFLUE B8 i, st
DRI, ENAS i R
2.3 HEFEEE

RS A YRGS A R 2. 2 00 IR A A A
WA A 2 WL, TR 2. 1IN (3 R 2
TSR (] o At VA R L, R TR B R U TR
T A B R, B R T 1L 5 TR LT 1

LNk e R 5L 43 LR A 6T IR S o, DAH
B AR R B R — SR B VR B 2. 01, 4. 02, 8. 04,
16.08,32.16,64.32 wg/ mL, S - 5K HE FEWE N
1.01,2.02,4.05,8.10,16. 19,32. 38 pg/ mL [ R 5
BN IR SR AR 2 L, 3 2. 1 TR (55 A AR
ME AR = HARE S - BARF R BT e (X, pg / mL)
St AL bR T AR (Y) S AR AR AT S P [T A5 ] )
FFER - BN Y, = 10469X, +1563.7(r=0.999 9,
n=6),S - HKENY,=10229X, + 873. 1(r=1.0000,
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A RAIMNBEBER B ARR&IER
E1 BsuaHEaitE
1. S = goitrin 2. R — goitrin
A. Mixed reference solution B. Test solution

Fig.1 UPC? chromatograms

n=06) GiRKW] LR - HAREH S — HHF BTt i 735
1E2.01 ~64. 32 ug/mLA11. 01 ~32. 38 ug/ mL{EHE N 5
W TR AR ZR M O R R

R 5 5 PR 2 4% A IR 2. 2300 F R — 5k H5
FS — 5 AR F B — % RS V8 VA5 10 o, 5 LU AR R, d
2. 130 N UEREI E , IS L (S / V)3 1110 1
B ) J5 e R R A R T B R R BR L 5 SR R - H K
FMS - KRB R IR 0. 09 g / mL, & 1 R
o4 0. 46 pg / mLA10. 44 wg / mL,

2 B0 2. 2 00 R A 0] R VR o, e
2. 130T 5 A5 St E AR A2 6 YK, 10 SR W 1T AR o 45
R - HMRAE S — 5 HAE W AR RSD 43 51 R 0. 25%
F10.24%(n = 6) , RWLEHNGH L RIT .

R M B 2. 2 0 B RS, 30 T 0,2,
4,8,12,24 h B4 2. 1 W0 €8 3 S5 A4 AR 0 2 , i S 0
AR G50 R — AR BE TN S — 45K B W AR B9 RSD 43-431)
5 2.50% F12.39% (n = 6) , 3BT W= IR T ik
24 h WA E

PR 2 AR (L5 AG1180402001)
WA I i, # 2. 200N Jy kil A A A, k6 1,
2,130 F Ak SRR 2 A R R - KBS -
WA B RSD 43 91 1. 80% H1 1. 86% (n = 6) , W]
Tk EEERL.

A [ s g« BB 2 A 24 6 R A (LS R
AG118040200 1)K 0. 2 g, 2647, 43RG NA 0. 5 mL
TR A X A SR, 4 2. 2 TR 7 i A K A A T,

R2 MEEKIRELER(n=6)
Tab.2 Results of the recovery test (n=6)
PAE(hg)  WEE(G)  EHE%) (%) RSD(%)

A B AB A B A B A B AB

2136 10,09 22.66 10.42 4425 20.63 101.02 10115
2136 10.09 22,66 10.42 43.68 20.33  98.50 98.27
248 10,14 22.66 10.42 4438 20.68 101.06 10115
2081 10.30 22,66 10.42 44.82 20.95 10154 102.21
2541017 22.66 1042 4419 20.61  99.96 100.19
2,67 10,23 22.66 10.42 45.18 2013 103.75  104.61

EAAR-ERABHS- A KR,

Note:A is R - goitrin and B is S— goitrin(for Tab.2 and Tab.3).
2. VI 035 S AR R AR I A | 10 s 0 TR AR IR [m]
W AR IR 2,
2.4 HRAENE

GBI RE OBy A 5, 43 il 2. 2 300 R J k] A
AR, P 2. 1 0N 3 S AR AR SE | 3 R U T
R AMRIE I E AR R R - S ARE RS - KRR &
WSR3,

R3 HRERENEER(%,n=3)

Tab. 3 Results of the content determination of R — goitrin and

100.97 101.26 1.73 2.08

S — goitrin in the samples(%,n = 3)

By A B Fia A B
AG1180402001 0.209  0.099 | 1712006 0.078  0.037
180201 0.195  0.086 | 1803001 0.075  0.033
002001703031 0.127  0.057 | GZ1804036 0.062  0.026
180303 0.120  0.059 20170926 0.057  0.028
170717 0.103  0.049 | YF18051315 0.052  0.021
180201 0. 101 0.050 | 180316 0.048  0.024
180402 0.084  0.033 | 1811004 0.025  0.013

3 iTig

3.1 BE—xtRBRamEEs54k

F£T Waters Prep SFC 80 ffil £ 78 I A 44 (515 3=
454y REGIS (S,S) — Whelk — 01 %1(250 mm % 30 mm,
10 pum) TP A (g A 1l 25 2 Foos i S A A, L3k 2%
1422 SCHk [ 21 ], FEAE LR _E BEFT AL , e & e i
Bl AH Ry M lm 5t CO, A 4B (1% 0. 1% NH;-H,0,20: 80,
V/IV) i A 8 mL / min, SHAT H O 1450 psi, 550G
DA Ry 220 nm, BEFE SR 2 Lo o3 B AT 2 2 450
Gy M2 25 CTERE 78 K THRAA UR T, TR % e
Ko 2t FE R
R AR R - micBH
sk ERERCEABIRAGE

He

K S - HIRE Wl

X e
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3.2 BIEMEEE
TR T 3 35 %8 T Trefoil™ AMY 14 (150 mm x
3.0mm,2.5 p,m) , Trefoil™ CEL1 4 (150 mm X 3. 0 mm,
2.5 pm), Trefoil™ CEL2#% (150 mm X 3. 0 mm,2. 5 pm),
25 Trefoil ™ CELL A Al Trefoil™ CEL2 A AN RE5E 42705
PR B SRR, 43 B BE/INT 1 551 Trefoil™ AMY 14T
AR IUT A B FE T IR 1. 98 B BE#E Trefoil ™ AMY 1
FHEATER T R - 5IKF LS - HIRF 738 .
3.3 HRAEBFEHE
iR 36 43 ) A T K R A LR R R R U
7K 509 s F O BB )L 0.5, 1,2 h 4 A [i) X6
(R,S) — 5 MR BB A0 52 ) o 235 SR 7 B Bk iy 2
BRI S T K R oA SO S TR G (R,
S) — AR TR M AR 22 SR B R] Y 5 YK A
3(R,S) — BB MR T R, 8O & w A D
IR FERE BT, UPCHEIMTE 1 R - 54KEF S - &K
B i, BB T L 50% Y K Y AR SR 4 R
VR S A i, 3R P T 3 TR K TP A A B v o LUK R
SBU A6 285 4 A i R A7 7S B BB it S )R] Y
FER , PEHUSCRRE Z 4  (HE I R] > 1 h B, P 1)
N I, SR AR PR A IR 1 h,
3.4 HREENEER
AR A5 R T, AR AR EAR M R -
WERKSEXWE S TS - HIRE (L REER 245 .
HEM R — KA 1 5 1 ] R 2 52 M AR AR ) R0 2
ORI R R .
3.5 FHEEMH
AL H R T UPCH AR 2 W W AR 25 b rh hUAe B2 T
PERUT R — 5 HCR BT i SR A S — 54K F, JF T
TS RO T T IR R E R VA
U R MER AT R, B, N (R, S) - HRE TG
VI oy B 1O S T AR G AR 24 A R L R Y
Pl A — s m Lo
S 2 3Rk
[T ERBEERS . PHEAREEHE(w3H)[M]. b,
P E E 25 AR A, 2020214 - 215.
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2015,24(21):1 - 4.
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