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o AN T Tk, TR ARBTG5 Fmo4 20T, FiE KA Diamonsil Plus Cis &34 (250 mm X
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Determination of Five Main Components in Ruanjian Qingmai Granules

DONG Wenmin"?, AN Rui', SONG Shuyu', WANG Xinhong', CHEN Ying"?, LIANG Kun' (1. Shanghai
University of Traditional Chinese Medicine, Shanghai 201203, China; 2. Shanghai Hospital of Integrated
Traditional Chinese and Western Medicine Affiliated to Shanghai University of Traditional Chinese Medicine,
Shanghai 200082, China)

Abstract: Objective By establishing a high performance liquid chromatography method, the content changes of
Typhaneoside, Isorhamnetin—3—0-neohesperidoside, Quercetin, Kaempferol and Isorhamnetin in Ruanjian Qingmai
Granules before and after hydrolysis were detected. Methods Diamonsil Plus C;s column(250 mm X 4.6 mm, 5 pum)
was used. Gradient elution was carried out with 0.2% phosphoric acid aqueous solution (A) — acetonitrile (B) as a
mixture of mobile phase. The flow rate was 1.0 mL-min"' throughout the run, and the column temperature was 35 °C.
The detection wavelength was 360 nm. Results The results of linear regression analysis on the five components
showed that the coefficient estimation of the standard curves were larger than 0.999 6. The average recoveries of the
unhydrolyzed samples were in the range of 97.60% —101.2% ; and for hydrolyzed samples, the average recoveries
were in the range of 97.55% —98.66%. All the relative standard deviation (RSD) values were less than 3.2%. Each
sample was stable within 24 h. After hydrolysis, the contents of Quercetin, Kaempferol and Isorhamnetin increased
significantly. Conclusion The established method has high accuracy and good repeatability. It would provide
reference for the quality control of Ruanjian Qingmai Granules.
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N 5 Bl ik 4 Ak ] ZE5E (arteriosclerosis obliterans,
ASO) B ks LA AL 2R S T IRy — AR B, FE N
BB URAE S Ik A RS h T8 U FE B HR -4k S
M, SFEEIMKE ELELREZE, REAFEEK
A2 S AR A Sl LA IR, R U A EE AR, B
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B, Bl TMER BRI Z AR R BRI
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FERE, AT B R AR BRI DK AURL H 2 4
LW BREERL . BHWG . TE 5 R ALY,
TR R AR . BRI
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RPUVAACSFEI, 2l 52 5 0] 17 S5 ks 1 %
Horry LR, 28500 & 2 2B 25 B i br
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b, DAIHI A 0 3 IOk AORE BT 1 Y 45 5 PEA 4 41t
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1 UFE5RHA

1.1 8% Agilent 1260 HPLC (A% (3E [ Agilent 7>
F]); LD-UPW-10 M4k AL (TR KA B £ A
BRZSH]) 5 R206 Jie ks 725 A i ( L AERHEA RS
F] )5 SB=5200D R i e (T OR 2 LR MR
MABRAT ) ;5 XS105 738 K- (Fi 1 Mettler—Toledo
NTEID

1.2 K24 XFRE S A B (iS5 . 18-2015) . iR
EE-3-0-FiR AT (5. 12-2008), i 2htn
WAL ZE TRy s M R (LS. B20527) . 1hiZsiy (it
5. MB6888), i tnuifb sty ; S
2 (b5 . B21554), B &b 2 5 R E O 5 B
afi B ¥ >98% 5 R IF K WURL (45 2 20200401,
20200801, 20191101, 20190701, 20190401), I ¥

2GR M P Y RS S R s L . BRRR (i
i, RS SRR R s S AT BZEK

2 AEEER
2.1 i 1% . Diamonsil Plus Ci5(250 mm X
4.6 mm, 5 pm); WA 02%BEER/KIER (A) -2
% (B), HB6EEVEMG(0~3 min, 5% B; 3~5 min, 5%~
10% B; 5~9 min, 10% B; 9~12 min, 10% ~12%
B; 12~50 min, 12% B; 50~55 min, 12%~16% B;
55~100 min, 16% B; 100~105 min, 16% ~21% B;
105~140 min, 21%~27% B); £ .
MR 35 °C; R : 360 nm,
2.2 A
221 XHRSIEWEIA I BEE R . e B
R-3-0-WE . iR . Iz R RER R
s, RS, FHH A Rt R A A
G 5 A5 X B i 2 W, R B 3 R A 2970
33.95. 7.310 . 5.330. 8.890 pg-mL ' FRIEG X R M
W
2.2.2 PSR A

(1) ARIKFERE s BURRIR TS BRRURL 29 10 g, HE
BROE, AR, FRBuR, B HRE 60 min,
RGBT R, WEEAEBRN R, E.ORER
6 cm, 6000 r-min” B.L> 10 min, EFVERIZEER
25 mL, iF 0.45 pm JEIEUERE, B ARAK AL
W HEFERE 10 pL

(2) 7K FRRE L R IRV IKBURRI 2 4 o, AFEK
E, AW EE-25%ER RV (4: 1) IR G 25 mL,
PRI o AR HEE 60 min, WH1, B, H
BE-25%ERTRVA I (41 1DIR BV IRAN RIS ) i . $5
A1, ABSD4E R 6 em. 6 000 remin”' B0 10 min,
BB 0.45 pm JE e B, RIS K M L5k it
W RS L,
2.2.3 BATERERE ISR HRERR I KUK AL Ty T
2 A B L e R S A G B A
W, 3 )% P A R A% s T A AR K A BK i
PR A
2.3 LIEPEREE 50k B WBOR A5 X R L it
AR R . KA )« DIPEAE ShI R (RIK i
KA, Fie “2.17 BT AR R T4 Hr, BRI K
Wokr HPLC BIULIE 1, 2528 3%0, BFIPERES T TR,
B I 5 S B bR g A B A AR Y 43 B AL
R, DEEYRT 1S, ik EENLY.

1.0 mL+min™';
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Figure 1 HPLC chromatograms of Ruanjian Qingmai Granules

24 KPR EE PSR WIGR G AR R1 SWMESHEEXR
1. 2.5, 10, 15, 20 pL, e “2.17 TR @& Table 1  Linear regressive equations of five compounds

HERESP AT o AAS X B BT i A AR PR (X, pg), ST 15 Iy r A /g

TR ARR (V) TR, 454 [ 5, 455 AT V=2 159.8X+3.1445  0.9999  0.029 700~0.594 0

E FRER-3-0-FE R ¥=22932X+0.1671 09996 0.033950~0.679 0
° fipe & Y=4113.5X-0.9998 1 0.007 310~0.146 2

2.5 REIEAS RV BRGSO, P ATIE 1z Y=31225X-0.5111  0.9999 0,005 330~0.106 6
FE6 W, Ao migmAl, g5, = RS Y=38287X-19911 1 0.008 890~0.177 8
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MER-3-0-Ff . MR, ILEm . FREER
U TG PR RSD 4391k 1.2% . 1.1% . 1.1% . 1.2%.
1.4% , FRWULAHER B R AT

2.6 TAVEAE:  HCRRIRE IKBOR: (it . 20200401),
51 0 T B8 K Sl AR OK R RV WA 6 iy, TR 2.1
T3 S5 T HERE 3BT o 45 SR R K IR s v 7 i
. FRER-3-0-F . MR LR,
SREZMFHE S5 66.02, 7015, 2.33,
215, 427 pg-g”', RSD 79l 1.2% . 0.82%. 1.8%.
1.7% . 1.3%; FESOKMRIG , YIAK I S 81 .
SRER-3-0-FR R, MR LA M 5 R
R E N 167.86, 89.40, 199.77 pg-g ',
RSD 435l°h 1.9% . 0.87% . 2.1%, FWiZ T EEL
PERAE

F2 BRIBFRKBRLAR KRR RE 5 A S I B U i 5E
R (n=06)
Table 2 Recovery analysis of five compounds in unhydrolyzed

samples(n=6)

PREERE RRGE AR IR ORI

Do
W Ig Hiug g Ipg 1% W% RSD%

T A 50253 3318 329 660.1 9979 9896  0.63
51306 3387 329 6637 9878
49895 3294 329 6539 98.63
48559 3206 329 6452  98.66
50607 3341 329 6573  98.24
50348 3324 329 6603 99.67
SEAEL-3 50253 3525 349 7029 10040 10120 22
-0-FEEH 51306 3599 349 699.9 9742
49895 3500 349 7103 103.20
48559 3406 349 7009 103.20
50607 3550 349 7063 100.70
50348 3532 349 7102 10230
% 50253 117 115 230 9826 9827 32
51306 120 115 231 9652
49895 116 115 228 97.39
48559 113 115 233 10440
50607 118 115 228 95.65
50348 117 115 229 9739
125y 50253 108 102 211 101.00 9951 27
51306 110 102 209  97.06
49895 107 102 213 103.90
48559 104 102 205 99.02
50607 109 102 210 99.02
50348 108 102 207 97.06
FRER 50253 215 220 428 9638 9760 1.9
51306 219 221 429 95.02
49895 213 221 430 9819
48559 207 221 429 100.50
50607 216 221 432 9774
50348 215 221 431 9774

2.7 R PEIRSE 0 B HOA AK g FTK A ) A5t
WS . 20200401), F 0. 4. 8. 12, 18, 24 h,
PERESNHIT, W E M T R, 2 SRR K R A P A T B
1. FERFER-3-0-Ff g1, MEER. LR, 7
2= I T ALY RSD 40511 1.5% . 0.95% . 1.9% .
1.5%. 0.81%; KFFFEG PR . ILAH . SRS
ZIETHIA RSD 20900 1.2% . 1.1% . 1.7%, FHIHE
IR ARAE 24 h WRAEM: B AT

2.8 MIAEMIMe R A 2 AR ECE A B 00 KR ik
(b 20200401), BB 5 g, IASKT IR
I mL(FMHBHAT . RRER-3-0-F8 K17 . il
2.WLEm. RREZSTAHESIN 329, 349,
11.5. 102, 22.1 pg-mL™"), il AR K itk i is
W 5 A o TR ERDORG 25 R B 0 B 2 A R T
KR (A5 : 20200401), BFRZY 2 g, NAXT B
W1 mLOMH 2 ILZsly . SRR SA RN
324, 197, 403 pg-mL"), F3HFE AR T R
FOTERAS, 1 “2.07 T GEAAE T R E, 2
W 2~5 3,

2.9 FESAATRIE AR S DR B ERIR G K
WORLE 1, A R KR SOK R A, T
“2.17 TGRS TR, AR AT
F 3 EHUREBKEURI K RAE S 3 FhAL S IR E i E iR I
458 (n=6)

Table 3
samples(n=6)

Recovery analysis of three compounds in hydrolyzed

i) = AR iR 1y
wrwi ol TE e T et
Mg % 20972 3520 324 6599 9503 9755 1.6
18201 3055 324 6263 99.01
1.8947 3180 324 6358  98.09
18382 3086 324 6257  97.87
20522 3445 324 6572 9651
19374 3252 324 6453 98.80
Wzl 20972 1875 197 3792 9731 98.66 1.7
18201 1627 197 3596  99.95
18947 1694 197 3584 9594
18382 1643 197 3609  99.80
20522 1835 197 3792 99.34
19374 1732 197 3694  99.59
SRAEE 20972 4190 403 8067 9620 9844 25
18201 3636 403 7719 101.30
18947 3785 403 7775 99.01
18382 3672 403 7748 10110
20522 4100 403 7956  95.68
19374 3870 403 7794  97.37

RSD/%
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FREFER-B-0-FEH . MR D, FR%
KT, 4RI 4,

x4 RBFRFARRKBRKBERSENELER (pg-g')
Table 4 Determination results of unhydrolyzed and hydrolyzed
samples(pg-g™)

w0 TEEES e ugm T
KKEE 20200401 66.02 70.15 233 215 427
20200801 67.22 71.27 246 229 436
20191101 64.91 70.03 228 217 431
20190701 66.56 69.89 231 211 425
20190401 63.28 68.36 223 206 @ 422
K fitt 20200401 - - 167.86 89.40 199.77
20200801 - - 17021 90.65 205.85
20191101 - - 16729 8831 190.15
20190701 - - 168.06 88.68 200.28
20190401 - - 159.35 88.04 198.24
3 itig

ARHIFFE R FH 2 OB € 1 2 [ B T R R ik
URL A5 BT Bl AR R -3-0- TR R 1 L i
2. A, RREES MRS EE.

3.1 PRI R% 5y Ko A PR G AR EFE AR 2020 AR
(e NIRILFEZG M) S, FHT . 5 RE
F-3-0-98 B A7 il s b e bR sy . AR R
R or R AR AT A 3, A s AR
FEHEAT TR K S AL B P R S ORI B R A e
W, BRSO T, TR K AR )
bR SRR T, WA RS2
—, A R EOK AR, DTG T 16 B A i R T RN S
R -3-0- BB i & 500, #5A% [EK e
Ui 2 A R T & B v wv 1V o i1 B 1 [ D &
fiff 3o A 55 25 i AR P9 48 IR AE K ff A R AL
PR R R P o A R AL, (AR L
KA T R R, X e T R AR AT RE AR
J7 ASO MG TERL /o PRI, ARSZEOHEE T LA T
1. FRER-3-0-FB . R, ILEL., 5
FZAEER 5 B 434 by 390 I 355 Ik A o 2 42 1 1) 4
b, (RIS SHEK M A Jo B fabn & e A A 1

3.2 bk PRI IR BT AR AR IO
KGR AR« R R BGA T (1009% F EE
90% HI i . 50% H P ) . AN [ 9 8 75 42 RS a] (30,
60. 90 min) S AN [] (1) i 4 [l 3t £ B[] (30, 60,
90, 120, 150, 180 min) X 5 Fl 75 0 B 43 45 B 4 5%

M, SRR, RIS AE R 100% B 12
B 60 min B 5 FP AL O 50 PR, & RN PR HL
i [R] ST A0 5 KA i AR R B —-25 % 3h PR 15
(4 DIRBEFINAFI 60 min AUANEESAFRF,
CK A oe 4, HF 0 3 1 AN B0 A ] a0 Asf [i] 7 S8 <
MiEhn, P EAEA] “2.2.2" Wi FAYRTAFE T2,
33 AR R FH T AR K (254 nm,
360 nm) K AR 3 S AH IR 2R (FH EE-0.1 %85 R K . H
f-0.29%5RK . ZIE-0.1%%K . ZN5-0.2%0 %
AKOXT 5 AN B A 70 3 DU A s o 235 R i s 7R D
£ 254 nm TR L, M B E I 360 nm
A BN, HeR - 360 nm & RS
I -0.2% BB /K IS sh AR, 25 IR | 43 B iR 1
SRR, e “2.17 TR R s 5
3.4 KRG GRS ZE S BT AR 4TI, ROKARAE
an PRI (BT 1T . R R -3-0-FR )&
R, PR YRR TR, HEMRE SR D R
MR NI, 3N 5EFW . B B i aEms L
AR SO o KA S T B AT T (Mt 3%
WZsmy . FRER) S EEGE, AT Re & T
R INERK e, W, KRS R
PAPRBH AL, a5 A 5 AR -3-0-H%4)
Wt . FRER-3-0-p—LabT . FREFEX-3-0-
EERT SRSy, BEEDEA S REER-3-0-8-
WA . FRZEE-3, 7T-0- WA SR,
WK FRER. WS REZRE T H&
SRERT MRS, FREEH, w5
TR BT LA, A R -3-0- o RN
T M R -3-0-B-D-H A WEH4F, HmmRdrr K
Rt R o A A PIERE A EE R, M R BRI
THAE TR K)o T B A LA -3-0-Fii%
FERET . WA -3-0- 25 WT SRy, M2t
A AT LAY -3 - FTRLAFOE T . (L3 Bh-3- (R4
- (1-2) -0 -7- R S sy, BoKE
Prar A Ay s RO, 1 AR A el A KD
PR AR AR Bl e B (KA ) BRPEREA Hh A l kG £
AHFFEHESE T HPLC [RIRHIME K AT . S5 R
KR E T . SRR -3-0-Fif AT . Mt
F. I zEm, FRZEFR S F RS RS EIE T
Bi, SOrESERAE, T RMER . TR BRAE
faj e . EEERELR, T OM R A KR 1) Jo b 4 4R
%,
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