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WE. BN ZERRESANORERETE RAMEEE(TLC) ETH A b e BAL | A& W 34T 2 7] RN 550 0%
) A e B AT R SR R R & A0R A8 €9 (HPLC) 3 52 (R, S) — &R A A AFBE 69 4%, €354 % Shim — pack GIST C 4
(250 mm x 4.6 mm,5 pm), (R,S) — &Ik Ao tE B 6975 30 A0 2 B A F B — 0. 02% AEBRZ8i% (9:91,V/ V) A= TH - 0. 05% R 5k
(0.5:99.5,V/V),i#&ik % # % 1.0,0.8 mL/ min, ¥ 2 3% ¥ % %] 4 240,205 nm, 42 5 ) 4 30,25 C, #HFT 55 A4 10,5 pl.
R MBEAR AN TLC BB 5 A0, BRI BT, 6§45 hferiit 5 2Kl SN Ed,(R,S) - HREAFAF
BEH R B R ANAE 1~20 pg/ mL.2~20 ng/ mL J6E B N 5% @ARE £ R RIF(R?=0.999 9,n = 5) ;45 8 B A T LK E
Z5 R 89 RSD 30T 2.00%; (R, S) — &R A& A #8749 T 39 Wl 5 51 4 100. 65% F= 97. 93%, RSD %3 4 0. 78% (n = 9)F= 0. 73%
(n=6)3 MR P,(R,S) - HRAEFAIEG ST ANA 47.40~49. 24 ng/ mL.52. 84 ~54. 64 ng/ mL.Z5& AT S8y kB R
12 F Bk E AT EREH, TR TRAEESFGREILH,

K@ R SR R G R E; SRAMEE R R BES
Research on Quality Improvement of Kangbingdu Mixture
WU Qi',QIN Yinyan',LU Hua',HE Chengzhang' ,HUANG Zhenguang',KONG Xiaolong’
(1. The First Affiliated Hospital of Guangxi Medical University,Nanning,Guangzhou,China 530021; 2. School of Pharmacy,Guangxi Medical University,
Nanning , Guangzhou , China 530021 )

Abstract: Objective Thin — layer chromatography (TLC)

method was used to qualitatively identify Isatidis Radix and Rehmanniae Radix in the preparation. Chemical identification method

To improve the quality standard of Kangbingdu Mixture. Methods

was used to identify gypsum in the preparation. High — performance liquid chromatography (HPLC) method was used to the
contents of (R,S) — epigoitrin and catalpol in the preparation. The chromatographic column was Shim — Pack GIST C, column
(250 mm X 4.6 mm,5 pm),the mobile phases for (R,S) — epigoitrin and catalpol were methanol — 0.02% phosphoric acid
solution (9 : 91,V / V) and acetonitrile — 0. 05% phosphoric acid aqueous solution (0.5 :99.5,V / V),with flow rates of 1.0 mL / min
and 0.8 mL / min,detection wavelengths of 240 nm and 205 nm,column temperatures of 30 ‘C and 25 °C,and injection volumes
of 10 pL and 5 pL,respectively. Results The TLC chromatograms of lsatidis Radix and Rehmanniae Radix showed clear spots,
and the negative control had no interference. The identification of calcium salts and sulfates in gypsum was positive. In the content
determination, the linear ranges of (R,S) — epigoitrin and catalpol were 1 — 20 pg / mL and 2 — 20 pg / mL (R* = 0.999 9,
n = 5),respectively. The RSDs of precision,stability,and repeatability test results were all lower than 2.00%. The average recovery
rates of (R,S) - epigoitrin and catalpol were 100.65% and 97.93%, with RSDs of 0.78% (n = 9) and 0.73% (n = 6),
respectively. In the three batches of samples,the contents of (R,S) - epigoitrin and catalpol were 47.40 - 49.24 pg / mL and
52.84 - 54.64 pg / mL,respectively. Conclusion The established method is simple, specific, reproducible, and accurate, which can
be used for the quality control of Kangbingdu Mixture.

Key words:Kangbingdu Mixture; TLC;chemical identification; HPLC; quality control
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PUARTIALL0 71 AR 25 A b B B TR S BE T BE PR Lo
AR B I TR P A sk ), A K
IO MR, AR PR, 5 A R ik, e LA il o e 2
B TN BRAT 5 b v (A B S ) R MG A5 T, Byl =
TS BRI B A3 A R T S 1) B I, M DL AT A
AR 4 ) o i AS A5 v SR R 45385 (TLC) ¥ %)
F R AR AR AR AT T RS, R Ak 2R 4 )
20 4 70 b A AT S ), SR RSO AH £
(HPLC) M T (R, S) — HIKE AR & &2, B 7E
SEREBURTE G T TR AR AR E R .

1 UFE5KH

1.1 {¢z8

LC -2030C 3D Plus Bt A %42 ( H A< Shimadzu
3] s ME204 B+ K°F ME155DU 29 734 K7 (i -
Mettler Toledo 2\ W] , #§ J& ¥ 24 0.01 mg) ; MC -
BWO3W3 — 011 A i AR (56 09 42 AT 0 A FR 2
H] ) 5 JP — 1008 AL 7 i T BE AL ORI T 3% BT Ve i &
AR F, DI A 600 W, 4015k 40 kHz) 5 6E 1% G #)2
M CHE 580 e T A BR AR o
1.2 X%

P B A A CBs B il 7, 1543 51 o 20211105,
20211107,20211110) ;K5 & X I i (JL T R EF R
AR AL S 9061021) 5 4 5 AR X FE 25 44 (HiE5-4
121177 - 201608) , 4= b 8 Xt 8 25 44 (iS5 A 121180 -
201506) , (R, S) — 454k & %F & 5 (45 R 111753 -
202007, % 4 100%) , A s ) B8 it (4524 110808 -
202112, 58 > 98. 8%) , I FI v [5 62 24 it G o
Bis A BAM(ZRERAGNLARAA SR
20230201, & KB RES & AMK T 99. 5%) ; LM H s
YR g ot , K etk HAaan 24k o st
2 FiEE4ER
2.1 TLC %3l

Bl e BUOBTR A 57 1 mL, B0 W -, s 2
PR PR 2 WK, BEIR 10 mL, JE IR ZE T, SR i £ B
1.5 mL 3 i, RIAS I3 o A Y o O A AR X JIE 2 4
0.5 g, iNFi £ 20 mL, #8745 15 min, JERZE T, %78 0
s COBE 1 mL VA, BIAS X R 24 VAT o JBORS 2 %o IR
T, AR B BT R B A 0.5 mg / mL AN R
VSR - FE DI B 5 0 25 vk i B i bR AR ) B M A
st F8 P T A VR T T v S R AR ) B X R
il VS R o 4% 2020 45 R b [ 2 i (g ) ) i ) 0502
TLC 32055, W3R 4 FP i 45 4w, 43 315 F 1R
—HERE G RN b 7R IE T BE - vKISPR - /K (19:5:5,
V/V/V)HEFE B BT, R =R, T 105 °C
TN BT I, B H G TR 245 AR A T
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G v 7 50 RV YRR B 24 4 T TR G A L 7 B
Yo g AR TR 6 B, EL IR B TE TR T LI 1 A

A Hb B IR EE S 77 30 mLL, I 2 1R 2 BE AR T 4
B2k, Bk 30 mL, &I A HL)Z , Wedi 2 1 mL, BPA3{iE
T A TR o BB b G B2 4 2. 0 ¢, K 60 mLL, A
13 2 h, g, 2 A T VA R T 8 T ks i 2 X HR 24 6
W BT B A8 5 T A A R S () B RE o 3
ALt VA VR 5 T v o A R A ) ) R A
2 2020 4F pR [ 25 3 (PO &R ) Yl ) 0502 TLC 10
IR, W R 3 ANA A 10 WL, 20 9 5 T A — ki G
MR E A B (60 ~ 90 °C) - W - 2B 2 -
VKBERR (1:3:3:1,V/V/V/ V)BT, BUH , 5T, 15
2,4 — ZAHHEIRME B, T 105 COInIA R B B A
THMT, B H OGR4 R W A S
WO 2 8 s T 3 A {67 i B T [R) B A €8 2 B, FLBA
PEXTFRIC T4 TE UL 1 B,

.- w
o -
L B B
--'--
1 2 3 4 5 6 12 3 4 6
A B

1 - 3. BX ik (L5 % 41 % 20211105,20211107,20211110)
4. SFRBMIER 5. BB R 6. AN REER
A BEAR(ER) B. A3k (BL)
1 HReEE
1 — 3. Test solution (batch numbers:20211105,20211107,20211110)
4. Reference medicinal solution 5. Reference solution 6. Negative
reference solution
A. Isatidis Radix (sunlight) B. Rehmanniae Radix (sunlight)
Fig.1 TLC chromatograms

2.2 ABHZFES

VW £ BTR TR A7 0. 7 mL, In# SRR 10 mL
Ve, BRI VA A I3 1 8 A0 B T R 24 A T T A
R %) BRI X R R

5 R S5 - 43 BB 3 AR AS 1 mL, I 34T
e 20, HZ B P A, P AL IR A8 L S Rk,
TR R A T o 45 A A3t Sl VA Y %o BB 2 b s T ST R A
BHEAUUTE , HUTEAR TRIR B Al T3, 11k
Xif B Sh VA TR OE ARk o

BRARER S ) < 23 B3 3 RIS 1 mL, NG A4
TR o 4% SR AR 0 8 BRI X R 2 6 38 8 S B A ol 1 £ 39
V€, HUTIEANES TERRRAASIR , M RS e 224k
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2.3 SENE
23.1 LA HERAZERN KRR

SR UL 2R 1 BB AR B (R, S) — HIREFIEM
FEBEIETH A AT 5 000,

*1 BILTEHG
Tab.1 Chromatographic conditions
bkl (R,9)- £k #E

ik Shim - pack GIST €., (250 mm X4, 6 mm, S pum)

kil PE -0 02 BRERO:ILVIY)  TH-0. 05%BRER0.5:99. 5,V/V)
## (ml./ min) 1.0 0.8

3R (nm) %0 205

#A(C) 30 JAl

#HE(pL) 10 5

2.3.2 HRH &

(R,S) — H5RA HU(R, S) — HARFEXT IR 2. 50 mg,
KRR, B N P B 25, B850, il T v
100 g / mL X Rt I 28R 5 2805 IR PO T T 48 Tk
0.2 mL, B 5 mL 2 s, i F R 2%, RIS B A
K EREAD | mL, B 10 mL A B, I e 4,
715 min, 0. 45 wm GEFLUEREIERL , ARG, BIAS At A
VAT AL U B A 0V T 45 T2 o 5 A R AR P PR
FEAAR S VA TR TR 8y vl 5 SRR AR P P %o s 8

FEBE  HURE B XS BE 0. 50 mg, W3 FRE , B A i
I B AR O 2 T B VR R 50 g / mL
R XS HE i 88 YR 5 A 43 W PO BB R IE 7 498 1 mL, B S mL

ZE R, A B 2, BRSO A A R ORG BURE
i 1 mL, B 10 mL 725 s, I B i i 0F e 75, | S
30 min, JE3 , 28T, IR S AR 95 2 25, 0. 45 pum Tl
FLUE B L, BPA A S VA T o FE e 7 2 39 il 45 T ik
il B B A b ) BRPE AR i e T B v YR A 1k
2t A B A B X R R

2.3.3 FEFER

LR MR A B 2. 3. 230 R 6 Fh A Wi 436 i,
F2. 3. VIR @35 S5 AR I A | sk (o i 1] o 25 R At
KRR AOIE P B 5 (R, S) — 5 HCAR FIAE B (0 33 [ A1
[F] 4% B4 B B Ak A 4 7 e 30 1 B, L P X BE G T4
T LR R A LA 2,

LM RHE R ER2. 3.2 F(R,S) - H1K
BT BRI A WS mL, i HE R 2, o T MR
50 pg/ mLIY(R,S) — ST R SIAT, PRI 0. 1,
0.2,0.4,1.0,2.0 mL, 535 & 5 mLZ5 i, I
75, AR (R, S) — B K 2 51 6k 1R b 5 Y A % T B
2.3.2 T T FE BT B SE A4 0.2,0.4,0.8,1.0,
2.0 mL, 73 5 E 5 mL 2 &, i sh A 25, BIAS
it 22 51 Xof 1ALt Y AR o W B 3 2R 1) X R o AR 453
$22. 3. 1R B SRR , AT B (X, pg / mL)
Syt A bR T AR (Y) S PN AR BRIEATER M S 43 i A5
B ITFE Y. =75 482.0 X o + 4 500. 46(R>=0.999 9,
n=5FYy=3398.7X,-1727.6(R*=0.9999,n=5) .
FEIREW (R, S) — 5 MKE FUREBE Y ot & v B2 7 ) 7F

A/ AU A/ AU A/ AU
0. 067 0. 067 0. 061
0. 04 0. 04+ 0. 04
0.02 1 0. 021 | 0.02
07 T 1 ¢/ min 0 T " ¢ / min 0 v ¢/ min
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
A B C
A/ AU A/ AU A/ AU
0. 027 0.027 0. 027
0.017 0.011 0. 014
2
2
] e I ]
0 . 0 . 0 .
v " ¢/ min T T T 1 ¢/ min T T T v ¢/ min
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
A’ B’ c’
1.(R,S) - &Mk 2. #8F

ALA KSR ER BB

&2

2+ BB VR

BRI i

C,C'. P o 5 ik

1. (R,S) - Epigoitrin 2. Catalpol

A,A’. Test solution B,B’. Reference solution C,C’. Negative reference solution

Fig.2 HPLC chromatograms

93



QIO «

Inspection and Test

¥ &35 ¥

China Pharmaceuticals

20254F 10 H 5 H 5 34 %5 19 1)
Vol. 34,No. 19, October 5,2025

1~20 wg/ mL.2~20 wg/ mL 3 Bl Py 5 0 16 FLER 1 6
AR

FE % B o A B 2. 3. 270 (R, S) - &
MR T BT Pt T A5 i, F26 2. 3. 1 3 I (i 254
PEREISE 6 UK, 0 SR THI R 25 R (R, S) — H KA FIAE I
1 RSD 43514 0. 16% F1 0. 41% (n = 6) , F B Fa 45 2%
BRI

FaE RIS G B 2. 3. 230 F (R, S) - 5Kk HE
AR A S S A S &, i TR 0,2,4,6,8,
12,24 h BF 4% 2. 3. 130T 8 3 A5 AR ERE DI A | 1 SR e TfT
FLESH(R,S) — AR FIEEBERY RSD 53514 0. 62% F1
1.40%(n =7) , & (R, S) — 5K E FEEREAEL T A )
R RCE 24 h MR ENE BRI

AR M ORE A AE L 2 2. 3. 2300 R T ik )
Hil % (R, S) — 45K TR A i 5 W, A7 6 1y, 3%
2.3 VIR g S5 AR A 0 SR T AR A
HOAIR(R,S) - HARTFFIFERE P34 5 5253 R 49. 30,
52.82 pg/ mL,RSD 5331 0. 73% F1 1. 68%(n = 6) , 3=
Mk EE R

IR [E S 65 2 W B 20 60 % s A RE 5 0. 5 L,
B0 mL B, AT 94, 43 i A 80%, 100%,
120%(R,S) — "M X B 486 2. 3. 2 300 F J7 ikl 4% Jin
AR A VA R 5 R 2 I L R 5 | P RE B 0. 5 mL, AT
6103, A 100% FEEXT B 5, 422 2. 3. 2 351 F 5 i 4l 4% in
A3 it 725 R o B 3R o AR AR 3 U U A% 0 AL R
2.3 1R g S AR A, 10 SR W T AR, I3 AE ]
W ZE R (R, S) — ST AEEE AT 35 [ 530 ok
100. 65% F11 97.93%, RSD 43 %l 5 0.78% (n = 9) Fl
0.73%(n = 6) , F I IR R AT
2.3.4 BHEELEMNE

B3 #b A & (A5 43 51 o 20211105, 20211107,
20211110) % 3& &, #52. 3. 2300 F J7 2 4 Al it s i
AT 24y, He 2. 3. 1 TR (RS AR A R AR I S | I SR U 1T
U AR P A RE S TP (R, S) — 454K FIRE B A9 &
AR IR 2,
Fz2 3ERP(R,S)- HRENMFESENELER (pg/mL,n=2)

Tab.2 Results of the content determination of (R,S) — epigoi-
trin and catalpol in three batches of samples (pg / mL,n = 2)

(R,S)- %1k A 8%

Pl —
2 X 1 2 X

20211105 47.95 47.98 47.96 54.34 54.93 54.64
20211107 47.21 47.59 47.40 54.20 54.75 54.48
20211110 49.49 48.99 49.24 52.32 53.36 52.84

3 itig
3.1 TLC %35l
AR TLC S5 b B4 DI W B OB Bl LN

94

PRI TN T 75 PR A SR, R TSRS F I T I — 7K
BETR — 7K (19:5:5,V/V/V)RI(2:1:1,V/V/V) L5 18
7, BRI T R s TR (R P O B e s DAIE T B - oK
Bt — K (19:5:5,V/V/ V) REFFF], BE S350, LB
P BTG T B 5 2. 130 R AR AR TLC S 7 4514
A TLC S5 e wI AT - 2R TR (121,
V/ V)R REFEFIN B A, X RA T .42
YR , B 280 5 VA SR L Tig B L 4l Ak 43 , 76 A T
fik (60 ~90 °C) - K — ZFR L BE - VKESAR (1:3:3:1,
V/V/V/V)HRETE BE W, o 8 R, PR R
ToTHE B 2. 130T A Hb B TLC %551 5% .
B H AR i R R AR AT TLC %51, DR 30) 5 0 A 4
B2, = E W e B iy FLAL I G ™ 8, R 0 5l
JNFGEAE T ST S R 11 - 12], 7 B3R 25, B
PEXT R T A R IF I L] T SR B ) kAN
FIPEACR , BOARBETE h AH AR A T i R AR
3.2 H=E5
A8 FEAT R KRS (CaS0,+-2H,0) , Hirf
Y 42 J8 BT T RE b HAUw 75 A U o A B A T
FER SR ER A2 ), AR it A T o
3.3 EENE
(R,S) - HRBEERER P& &S, KEHE
5 ) 4 RO T R 5 K B L T0% HR ISV W I B
A5 R Won, LU EE R, WO — 0. 02% W R %5 T
(9:91,V/V)FEATVRML , Ve AT H | RR I o3 T2 R 4T,
LRy, HIPEXT RTE T4 .
I P B i T 25 B B, FE SR AR X R
Ui AL, W SCAELARG , TR 3 14 (R HPLC [ i
AAE, FH SR 3 B BEAIG , 2 X i 56 45 S o i 1 o i
Met1s-10) 2 i 2020 4 i H I 24 i (—30) ) e AR il 2y
AR S m e 7 TR R R /KA 58 C g T
2R KAH  HEROR R, B3k FHRE 5 /K s W e 2 10 (i
FE PRI A5 B  FEREAE 205 nm I KA Bam i H.
T/, 5L 205 nm VR AN K 2 - 0. 05% 1
FRIA (0. 5:99. 5,V / V)FEATUEIE , FERE HPLC & Hhid e
R4 PR Bl AT 5 A B iR B L 3 5
3.4 FHEFEM
AHFFE ST T I ERVE TR R R ke R
U S SERR , AT T A R 0 T
5% ik
M ERSRERE . PRAREAESR(—F)[M]. LK.
& E 25443 8 Ak, 2020: 129 - 315.

[2] 4% . ARTFHHEEEERZNFME 3)IM]. Lw.
E P E SR, 2016:94 — 144,

[3] ARAE, B 2L T2, F . RERAERFEERD
B EAERAE A RERE]] PE P EE,2021,46(8):
2029 - 2036.



