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Combinational Quality Control Method of Mongolian Medicinal Materials Flos
Scabiosae Based on Fingerprint and QAMS

Naren Tuya', Ji Xuewei', Han Tana', Gao Lei'", Zheng Jian®" (1. Inner Mongolian Institute for Drug Control,
Huhehaote 010000, China; 2. National Institutes for Food and Drug Control, Beijing 100050, China )

Abstract Objective: To establish a quality control method of Flos Scabiosacby HPLC fingerprint and
simultaneous determination of chlorogenic acid, galuteolin, isochlorogenic acid A and isochlorogenic acid C by
the quantitative analysis of multi-components by single marker (QAMS) for evaluation of medicinal materials
quality. Methods: Kromasil 100-5-C,; column (250 mmx=4.6 mm, 5 um) was employed with a mobile phase
of a cetonitrile-0.2% phosphoric acid solution with gradient elution. Detection wavelength was set at 350 nm
(fingerprint) and 326 nm(QAMS), the column temperature was 30 °C, the flow rate was 1.0 mL - min”, and
the injection volume was 20 pL. The common mode of fingerprint was established using the determination of
seventeen batches of Scabiosa Flos. Using isochlorogenic acid A as an internal reference, the relative correction
factors among chlorogenic acid, galuteolin, isochlorogenic acid C and the internal reference were established,

and the contents were calculated and compared to those obtained with external standard method. Results: HPLC
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fingerprint was established for the medicinal materials of Scabiosa Flos, 10 common peaks were labeled, and 7

chromatographic peaks were identified, which were chlorogenic acid, galuteolin, isochlorogenic acid A, apigenin-

7-O-glucoside, isochlorogenic acid C, luteolin and apigenin, respectively. The established relative correction

factors (RCF) had good reproducibility. No significant difference was found between the quantitative results of
external standard method and QAMS. Conclusion: The application of HPLC fingerprint and QAMS method

model can provide an effective method to evaluate the quality of Scabiosa Flos.

Keyword:

Flos Scabiosae; fingerprint; quantitative analysis of multi-components by single marker (QAMS);

chlorogenic acid; galuteolin; Isochlorogenic acid A; Isochlorogenic acid C; HPLC
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LUV THER IR AR, SRIEDLERL, N
et F A DX 24 R B B % B 3 3 0 B 5 = R A
KU M N SEWTRE ) 75 5 B A Scabiosa comosa
Fisch.ex Roem.et Schult. fIfEdbiE @46 Scabiosa
tschillensis Grun. %) T 146 .

2
2.1

K Kromasil100-5-C 1% (250 mm x 4.6
mm, 5 pm) ; VIZIERTBIAHA, LLO2%RERRT K
R ENAB, BEVERL (0~5 min, 5%A—15%A;
5~25 min, 15%A—18%A; 25~ 35min,
18%A—20%A; 35 ~55 min, 20%A—80%A ) , Wi
1.0 mL » min™", &SGR K350 nm, S
FERGIE 326 nm; AEE30 °C, PEFEE20 L.
2.2

R . KBE . REERA, 48R
FRCHYX IR IE &, RSB FR, I B 1 mL
TERRIR140 we. RBEF 22 pg. FLFEMRA
120 pg. SFERIERRC 22 pg MIRGEW, RIfS.
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1
Fe F KA AT A]
Sl HALIERAE Scabiosa NS ) 22 AT 20 4 e L 2018-07-27
tschillensis Grun.
S2 NS AT R XA 2B A BT B Al 7= M e 2018-07-30
S3 NSy %2 W FLBR R B 2018-07-30
S4 NS 242 AR T Y 4T AR 1 2018-08-01
S5 A RSB R EE)E —i87 2018-08-02
S6 ST B 2 i T BT R Ll R XU (X 2018-08-06
S7 NS ITAS DR B 3k ORI A 52 4 2018-08-01
S8 RESREE ianEX EaNlILie] 2018-08-02
S9 NS AT BB R AR S E AR L 2019-07-31
S10 PN S iy 242 BB A A A 7, Y 2019-07-29
S11 NS AL T LB A L E R 9 B AR X 2019-08-01
S12 M TE AL N S IR R X AT S A A B R AR b = B 2018-08-15
Scabiosa comosa Fisch.
S13 R NS I T LSRR A L E R 9 B ARG X 2019-08-01
ex Roem. et Schult.
S14 e RN T SN Y EN T ¥ N6 - 5 2019-08-05
S15 [EIEL WEE TR A a2 LA FR A ) 2018-07-26
S16 NS i EZ MDA BRA F] 2017-11-20
S17 M T A2 IR R A BRAA A 2017-09-24
2.3 TR A /DT BT AR AN 0.5%FR 0y, FE4 i ATA K

BURES AR (23950 ) 290.5 ¢, KEEME,
BHIEHIEH T, KMEMAPE2S mL, &,
Biil h, EFARI (P)EE500 W, 45#840 kHz )
40 min, %, FEFRE, FHHEERN R AR, B
A1, WCEISWHHALIERE (045 wm) 8L, HREk
e, HNFE.

2.4

2.4.1 AR B MG o HAT AR A
3G B WL THERE i (ST ~S17) myftitsh
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Kromasil 100-5-C 3 (250 mm x 4.6 mm, 5 pm) {4
TERE TR

I AE3 B RO 435 ( Shimadzu LC-
2010AMG I B2 3 Shimadzu LC-2010A DY &
X ; Thermo U3000PU Tl ) Fab i, 258
ANTRSCAS ) € i ] S e vy 1 IR | AR
FRISPTE] | U AR LA S BEA DR RS, ARRUEE
0.94, FRUIA T P38 H TR RIHAR 5. A
PE#FShimadzu LC-2010A W I i 2% o 50BHH (43
PG TS
25
251 MRAEEK

AW “2.27 W FIRAX SET 2. 5.
10, 15, 20, 25 p LAl AW B354, 0%
kR, DI #ERE X (png) #EA7RIHS>
Mro REFR: Y =23%x10° X +76176 (r=0.997) ;
ARBEF: ¥ =23%x10" X +5510 (7=0.999 ) ;
GERRA: Y =3.8x 10" X +10852 (r=0.999 ) ;
GEFFRC: Y =3.3 x 10°X +4933 (7=0.999) . 4%
KGR . KRBT . RRERA . S RC
RS I #E0.57 ~ 7.16 g, 90.1 ~ 1126.0 ng.
1.50 ~7.52 pg. 84.0 ~ 1050.6 ngits [l P 5 Hi AL
RAFLIEC R
2.5.2 N R

FEEWEC “2.27 XTSRS R, %
“2.17 W EIE R, ESHFFOR, o IE

N, ZRJRR . RBEAT, 528 R AR 57 4t R

1% C 1y U T FH S 250843 31 S 8303880 . 1028781 .
8358940, 1508379, RSDZ:M1.48% . 1.49% .
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2.5.3 HEMHL

R —AEd (S1) 64y, % “2.3” TRk
FIA R AT, % 217 WF ORI ENE,
CoRIEE AL, MRS R MESRER, SRR
38 R0.819%, RSDHA1.29%; AJREH
B 0.123%, RSDN1.69%; SRIEERAF-14 &
#40.617%, RSDN1.48%; SHEIRCEH &N
0.096%, RSDN1.29%, M)y d e,
2.5.4 ke R

R — O RE SR (S1) , 4% “2.37 Ry
AL AA, BUEO. 2. 6. 10, 15, 20,
24 hWEEREIE, ZEREERR . KEBREH ., Rat
TR A T S 434 S R CAE 15 h A g g T RSP 194 4 531
18993550, 1047730, 8603692, 1250547, RSD
(n=6) 43%40.94% . 1.39%. 0.63%, 1.25%, %
B IR P SRR . ARBR R . SRaR IR AN
SERIFRRCAELS hINFRE
2.5.5 JEE A

IR SRR (S1) BRely, HHady
0.25 ¢, MEmME, sl ERERIERT, 25k
INA—E R IR A X A, I “2.37
TOERIRFE I, SRR T, XTERIRER . KRR
FAF . RRIERRA RS SRR C 4 143 A LA AR
PRI —I ZhRiE TR ICR , S5 R USMR T
SER SR IEIS% ~ 101% 2 18] ( W3e2) 5 LA—
AP RCRLE98% ~ 101%2 18] ( L33)
FEIZ T R DR g6 45 R B4

2 n=6
it PRpEE / R / JAL/ Ao/ IR / SR/ RSD/
g mg mg mg %0 %0 %

0.2583 2.110 1.439 3.590 102.3
0.2544 2.085 1.439 3.529 100.3
0.2545 2.086 1.439 3.553 101.9

2R 101.5 0.70
0.2554 2.093 1.439 3.558 101.7
0.2568 2.105 1.439 3.572 101.9
0.2675 2.192 1.439 3.648 101.1
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2
[T FRER &/ FE b Y / A/ UEEST (SR / SERS R / RSD/
g mg mg mg % %0 %o

0.2583 0319 0.2298 0.552 101.3
0.2544 0314 0.2298 0.547 101.4
0.2545 0314 0.2298 0.548 101.7

A RETE 101.1 0.88
0.2554 0315 0.2298 0.548 101.3
0.2568 0317 0.2298 0.550 101.6
0.2675 0.330 0.2298 0.558 99.3
0.2583 1.594 1.183 2.744 97.1
0.2544 1.570 1.183 2.726 97.7
0.2545 1.571 1.183 2.742 98.9

SEERER A 97.8 0.73
0.2554 1.577 1.183 2.743 98.6
0.2568 1.585 1.183 2.739 97.5
0.2675 1.651 1.183 2.804 97.4
0.2583 0.248 0.2237 0.466 97.7
0.2544 0.244 0.2237 0.465 98.6
0.2545 0.244 0.2237 0.468 99.9

SEERIRIR C 99.8 1.39
0.2554 0.245 0.2237 0.471 100.9
0.2568 0.246 0.2237 0.471 100.4
0.2675 0.256 0.2237 0.483 101.3

3 (n=6)
./ FRER &/ RS / A/ NUEEST SR / SERs R / RSD/
i %y
g mg mg mg %o %0 %o

0.2583 2.089 1.439 3.52 99.4
0.2544 2.058 1.439 3.46 97.4
0.2545 2.058 1.439 3.484 99.1

LR R 98.7 0.74
0.2554 2.066 1.439 3.489 98.9
0.2568 2.077 1.439 3.502 99.0
0.2675 2.164 1.439 3.577 98.2
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3
. FRERE / FEf A / JImA/ A / AR / SER I / RSD/
i %y

g mg mg mg % % %
0.2583 0315 0.2298 0.547 101.0
0.2544 0.31 0.2298 0.543 101.4
0.2545 0.31 0.2298 0.543 1014

AFREH 101.3 1.26
0.2554 0311 0.2298 0.544 101.4
0.2568 0313 0.2298 0.546 101.4
0.2675 0.326 0.2298 0.554 99.2
0.2583 1.591 1.183 2.744 97.5
0.2544 1.567 1.183 2.726 98.0
0.2545 1.567 1.183 2.742 99.3

SRR A 98.4 0.73
0.2554 1.573 1.183 2.743 98.9
0.2568 1.581 1.183 2.739 97.9
0.2675 1.647 1.183 2.804 97.8
0.2583 0.248 0.2237 0.468 98.3
0.2544 0.244 0.2237 0.466 99.2
0.2545 0.244 0.2237 0.469 100.6

SERJERZ C 101.0 1.50
0.2554 0.245 0.2237 0.472 101.5
0.2568 0.246 0.2237 0.473 101.5
0.2675 0.256 0.2237 0.485 102.4

2.5.6 AIXPREH T 2, SRFRSER . AR SAERCY

KB E “2.2" WX BREIRESRI2. 5. NSY)F LR TRA MDA IEF T (f) , 53R BN
10, 15, 20, 25 wLiEASREAH AL, % RSD¥I/NF5% (WL34) .
217 WIS TINE, VISFLRIREIRA N

4
HEFAT /L [ CERIAIR / e )ilie A ) fORBEA /SR A)  f (&R C/ REMR A)
2 1.170 1.581 1.056
5 1.178 1.583 1.057
10 1.195 1.587 1.054
15 1.214 1.583 1.052
20 1.220 1.532 1.048
25 1.228 1.533 1.046
SEPE 1.201 1.566 1.052
RSD/% 1.96 1.69 0.41
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2.5.7 FEIEHFRFm R

KM Kromasil 100-5-C (iS4, 430558 T
AR E VU JCLC-20A RS | B BT R JELC-20A
AUFNE 22 U3000 3FFAS [R] (14 = RO 8315 R o X 5+
S JF R A XA IE IR RS2, S5 RRSD 4R A
1.56% . 3.52% . 1.42% (n=3) , FHIL WMo HEXT
KAERFEEZ M R AT

K FH 5 R DU TCLC 20 SOR A (43 R 55
15T Kromasil 100-5-C,sZZORBAX SB—C ; 2
Tl €2 AR X S SR ARG A 1 TR T AR 5], &5 31
AHXF R 2223 3 0.75% . 3.02% . 1.04% (n=2) ,
FERH A B A AE A 1 R 7 E M R4

S 82 ARG DU T LC—20 5 RO AH (2,38 22 45 1
Kromasil 100-5-C & 35473 A ] E (0.8
1.0, 1.2 mL » min™") X SRER R AARXTAS IE T
T 5, 25 ERSDA ] H0.38% . 0.34% .
0.27%, FEWI4 M FIXHRS IE N 1 Pk R

2.5.8 — Pk S0 Y e for

SRR RS R g dd 430 LAAH X O B
)9 | o B i) 2 ok AR G 28 4 DR 3oy ikt
e, 45R0EES ~7, BRFEFIRA . RBREL
H AL R CAE3 M T L FRSDY/INT 5%, sk
JRRRAE3FI L FRSDI K T5%, ANREHERE N,
T PR PR B B (B9 8 67 SR IR RA . AR
TR LRIERRC, LRGBS B e 07 .
2.5.9  HMRIES I Z2PERI 0 4 R R B
PR

I3 R AR A — I 2R R S, I
A Uy e M EZE ST X Wl = ok R W s S
#8, HPLCE K WIEIZ, &R shRidk SeiifE 5
— W Z IR AT 22 R, X 2
<2.5% . FMARTTENH T 2L FEAL A
B ST AT

5
55 NS RAHRT R R (E
1 [ERETER
£l PN SERIER C
S HEP TG R LC-20 A B Kromasil 0.365 0.769 1.189
S EHIRE DY IT 1LC-20 A Y Kromasil 0.369 0.761 1.188
ZORBAX 0.301 0.741 1.197
W2 PUIE U3000 Kromasil 0.338 0.767 1.167
RSD/% 9.11 1.65 1.06
6
NSRRI ] 225
€ ke
SRR ARBRFAF SRR C
BHEMCRETE 1LC-20 A & Kromasil 21.707 7.904 6.454
By HHE IR PG LC-20 A A Kromasil 20.500 7.760 6.101
ZORBAX 22.305 8.257 6.276
AL YT U3000 Kromasil 23.957 8.439 6.053
RSD/% 6.50 3.86 2.93
zhgysh
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AR5 AT A
[ ke
25 AR SRR C
EEEFIGHE R LC-20 A 7 Kromasil 0.072 0.674 1.25
B HHIREYOT LC-20 A Y Kromasil 0.0764 0.663 1.27
ZORBAX 0.0823 0.658 1.27
IR YT U3000 Kromasil 0.0672 0.654 1.26
RSD/% 8.63 1.30 0.75
8
s IR REREAT 1% FEERIRIR Al% &R Cl%
Fe B % M2z / T 1% 2z / e B /% iz /
MR QAMS % PN QAMS % VNS QAMS %
S1 0.87 0.864 0.3 0.131 0.129 0.7 0.658 0.102 0.100 0.9
S2 0.598 0.590 0.6 0.070 0.069 0.7 0.626 0.083 0.085 1.1
s3 0.602 0.594 0.6 0.091 0.089 1.1 0.543 0.091 0.095 2.1
S4 0.811 0.800 0.6 0.146 0.143 1 0.592 0.142 0.149 2.4
S5 0.737 0.728 0.6 0.216 0.212 0.9 0.465 0.117 0.121 1.6
S6 0.736 0.726 0.6 0.141 0.139 0.7 0.725 0.113 0.117 1.7
S7 1.11 1.09 0.9 0.191 0.188 0.7 0.876 0.114 0.120 25
S8 0.816 0.806 0.6 0.190 0.186 1 0.635 0.098 0.102 2
S9 1.06 1.05 0.4 0.214 0.211 0.7 0.745 0.082 0.085 1.7
S10 0.830 0.820 0.6 0.122 0.12 0.8 0.482 0.088 0.091 1.6
S11 0.779 0.769 0.6 0.172 0.168 1.1 0.544 0.085 0.088 1.7
S12 0.589 0.582 0.5 0.098 0.096 1 0.338 0.08 0.083 1.8
S13 0.817 0.808 0.5 0.131 0.129 0.7 0.626 0.119 0.122 1.2
S14 0.845 0.832 0.7 0.114 0.11 1.7 0.609 0.104 0.105 0.4
S15 0.812 0.802 0.6 0.209 0.204 12 0.634 0.083 0.085 1.1
S16 0.776 0.767 0.5 0.223 0.22 0.6 0.628 0.108 0.112 1.8
S17 0.654 0.645 0.6 0.155 0.152 0.9 0.569 0.12 0.125 2
T W22 AN B2
zhgysh
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& 3 %R HPLC 2ENEBILE
3 itig 3.3 HHRXTMER R
3.1 WK KRERE AR 25, 30, 35140 C, %5
e “2.17 WO LMEHEATR, XA 30 CHIR A A IR B RO R AR L, %R

£:190 ~ 800 nmiFAT (%34T, 45 RAE326 nmib
I A B A3 HP B B A I AR R A R S A SR
CAHRRWWE, HEEES B IE0RL, FItiE
FH326 nmfFh & w00 K 76350 nmil, FE40A
TS AT e P WS AR X 5050 L i 06 43 B 1 DL A
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