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Abstract: Objective To establish the fingerprint of Erodium stephanianum Willd. and a single standard for determination of
multiple components method was used to determine the content of four main components simultaneously, in order to control the
overall quality of E. stephanianum. Methods Using gallic acid as the reference peak, the common peaks were determined to
establish HPLC fingerprint of E. stephanianum. Gallic acid was selected as internal reference and the relative correction factors
(RCF) of four components were calculated and the contents were calculated by QAMS. Meanwhile, the contents of four components
in E. stephanianum were determined by external standard method. The accuracy and feasibility of QAMS was evaluated by
comparing the results between the measured values by external standard method and calculated values by QAMS. Results The
HPLC fingerprint of E. stephanianum was established and the similarity of fingerprints of 10 batches of test samples were above
0.891. The RCF of corilagin,geraniin and ellagic acid were 0.751, 0.214 and 0.444 and showed good reproducibility. The contents of
four components showed no significant difference in the 10 batches of E. stephanianum determined by external standard method and
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QAMS. Conclusion The established fingerprint combined with QAMS method are simple and feasible, which can provide some
reference and basis for the overall quality control of E. stephanianum.
Key words: Erodium stephanianum Willd.; fingerprint; QAMS; relative correction factor; gallic acid; corilagin; geraniin; ellagic acid
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BRACIR AT B RS &, IO B R AR TR
232.34 pg/mL. FTHLF 5 120.52 pg/mL. ZEHER
50.30 pg/mL. #FEAEMR 150.26 pg/mL VR A XTI 5 i
B
22 HikmiEReH&

MR L 29 M0 oK 1 g, B ZEHETI A, T
N T0%A B 18 mL, Rk e, #A (S 100
kHz) #2560 min, 46, FHEEEZ S 100 mL &
e, A
23 BIEEH

ik Z4#E{E XDB-Cis i (250 mmX
4.6 mm, 5um); VishHHR 0.3%EREAKIEH (A -
LI (B) -HIEE (C), BiFEFENL: 0~5min, 95%A;
0%~3% B, 5%~2% C; 5~10 min, 95%~91%A;
3%~8% B, 2%~1% C; 10~35 min, 91%~89% A;
8%~10% B, 1% C; 35~45 min, 89%~86% A;
10%~14% B, 1%~0 C; 45~65 min, 86%~85% A ;
14%~15% B, 0% C; 65~80 min, 85%~70% A;
15%~16% B, 0~14% C; 80~90 min, 70%~57%
A; 16%~17% B, 14%~26% C; {&fijitE 0.8
mL/min; #EFEE 10 uL; KM K 278 nm.
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Fig. 1 HPLC overlay graph of 10 batches of E.
stephanianum
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Fig. 2 HPLC characteristic peaks of extract from E.

stephanianum
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Table 2 Common peak areas of 10 batches of samples
v o LA W 0 T AR
i W 1 I 2 I 3 It 4 W 5 W 6 W 7 W 8 W 9
S1 1145.482 66.795 12.620 94.303 35.324 105.114 22.123 106.975 19.788
S2 6 001.195 99.800 20.207 118.243 59.201 158.628 37.988 103.078 37.259
S3 2 706.251 151.383 40.295 187.749 125.334 639.596 106.580 671.537 65.649
S4 4 468.306 491.408 48.892 216.393 55.085 153.854 28.558 196.474 59.165
S5 3808.418 120.951 44.267 200.942 68.937 252.144 28.212 59.876 327.121
S6 9 200.458 121.240 22.166 239.503 102.508 586.990 79.423 378.042 72.318
S7 2 368.095 185.018 75.179 264.814 173.655 951.662 168.878  1347.733 159.614
S8 2421.391 227.108 12.881 253.908 356.486 1 339.197 159.737 506.668 338.657
S9 4 357.195 241.298 55.651 287.974 138.198 1 228.676 111.593 490.034 1246.074
S10 3250.522 124.616 13.689 121.977 73.963 296.706 49.342 286.919 37.857
SPUETEAY 3972731 182.962 34585 198581  118.869  571.257 79.243 414734  236.350
RSD/% 57.50 66.43 62.27 33.88 78.95 80.65 69.55 92.82 158.15
A R"3 ANERBRAEAL ST RURR RN ZE
1 23 4 Table 3 Standard curves of four phenolic acids
e J__ ey FAARE  HERM &PEiHpe
: ‘ . T " ; BWRTIR Y=31593 X+5.9262 0.9994 0.23~4.64
B PR R Y=42.357 X+11.182 0.9993 0.24~4.80
ZH R E  Y=68.664 X+0.6334 0.9996  0.50~~10.00
4 WA Y=101.85X—4.0296 09995 0.15~3.00

S JAAEJILN—__,AAA
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t/min
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1-gallic acid 2-corilagin  3-geraniin 4-ellagic acid
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Fig. 3
reference substances (A) and samples (B)
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fso ), FETNIHE:

fsi=fs/fi=As X Ci/Cs X Ai

As 9 SRR G s WETTAR, Co I S0 IR T s TR P
ACHHERFII RS 0T G T VTR Ci 9 R Rl 2 % B
e sl

TR A %o B VA VR R 038 45 A3 (e T A
LB TIRANSY), THHEHEAMA S S5HNSYM 1.
SEREY, RS TRANSY), HALS T f 1
RSD /T 3%, ZiRNFEK 4. FMHEP . ZEE
FBAC B TR f 258 0.751. 0.214 Al
0.444,
2.6.2 f 1M F 1 5%
COA R AR5 52 R % R R A0 B SV 5 pL,

R4 HFILES 4 DERELRL S X IEREF
Table 4 Relative correction factors of four phenolic acids

50

HREARRB/UL  fwmnsmern T opommern umsiers

1 0.748 0.216 0.451

2 0.758 0.218 0.461

5 0.777 0.202 0.421

10 0.741 0.212 0.444

15 0.737 0.217 0.447

20 0.744 0.219 0.442
SFIME 0.751 0.214 0.444
RSD/% 1.96 2.97 2.98

B FRRMA B IER 7. 205 %%2 7 84 U3000.
Agilent1260. Waters E2695. &7 20A. 4 F4HF 1100
B BT EE LC-100 %5 6 & R BGR AR i, 455
W5, AFEFHXE EF 1) RSD #I7E 3%LL T .

=5 6 aNHFEINEMNRERF
Table 5 Relative correction factors determined by six

apparatus
RSO F A AT -
wesinarn | emsziearn | wemiare

#2¢ U3000 0.737 0.191 0.449
Agilent1260 0.777 0.202 0.421
Waters E2695 0.754 0.192 0.446
B 20A 0.746 0.194 0.452
WA 1100 B FE 0.739 0.185 0.451
3 LC-100 0.748 0.189 0.447
FIE 0.750 0.192 0.444
RSD/% 1.94 2.97 2.62

(2) NS =EHLL: HHR T QAMS IEfEAF
SIS EMAE R, A FE S =AML IER 7 L&
6. AHXTRIERFH) RSD £ 2.74%LL K, UiEHANA
SEHG E M E 45 R = F RN
2.6.3 AHER R, EE R I FNELIERR ik 0 1) 58 AL
BN B T IR ARG B R R AT S D, T B
LSRR AR 1) i e A e A AR O, DA
Fl L4 5 R AR R & T IR I R B
i) 22 FAE R OR B AEAE N B 54 hr, JEIRUE T —#1E
AN A S P E A . AR B AR [ 4R
FmT LS IR 7, AR A 2 1) RSD
fE7E 0.89%~2.25% . AN [FA A H A5 57 AR XS £/ BE

# 6 ARILWEBIMRERF
Table 6 Relative correction factors determined by different kinds of labs

f [UE RS SeSE

f LR RN TR f BEAERRIS fr TR

HEFEARFA /UL
WA 1 SEIRE 2 WIRE 1 S E 2 SLIRE 1 SEIRE 2
1 0.726 0.731 0.195 0.192 0.452 0.456
2 0.737 0.743 0.192 0.193 0.448 0.443
5 0.777 0.768 0.202 0.206 0.421 0.454
10 0.752 0.743 0.193 0.196 0.448 0.449
15 0.741 0.746 0.191 0.192 0.446 0.446
20 0.747 0.735 0.194 0.194 0.455 0.458
“FME 0.747 0.744 0.195 0.196 0.445 0.451
RSD/% 2.32 1.73 2.02 2.74 2.74 1.32
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xR 7 TREMLEEB RS R BT E)ZE
Table 7 Retention time difference (Atr) determined by
different kinds of instruments

&8 TEMUFBFASHIEIREE
Table 8 Relative retention value determined by different
kinds of apparatus

O B I [6] 22 /min

13
AR wmsisilin e e AR zmazivere AR semive e

# 22 U3000 37.664 38.982 65.073
Agilent1260 37.845 39.144 65.046
Waters E2695 38.284 39.664 65.549
B3 20A 37.323 38.486 63.889
WCRI4F 1100 BREE  37.249 38.395 63.795
i LC-100 37.444 38.631 64.277
FME 37.635 38.884 64.605
RSD/% 1.03 1.23 1.11

H 45 5 W32 8, RSD {HAE 1.23%~2.14%, ] L 47 5T
ZERR, BACRE BTN DAD %KoMk K
WK 4, 4 ANFAAE 220 nm AT 270 nm A 2
AN, Horb 220 nm A5 A i KWK, =
A& 2 MNEFIRFNE = (W LLAEAN ], AT 4 Sk
SIFEIN . DR, SRAIRT R T, 2R AL
i %o YA TR 1) R B T[] 22 B 6 DR B AEL G B
EREFIR AR RIS, rTHER R AR A LT
o) E s g

2.6.4 QAMSIESHMRIZEL RILE.  NIRIUE QAMS
R, ARSI R AR AT . WE 10
HEAS TR = 1o 25 LT, 2050 R QAMS V2 FiAh

FEXH R R A
&
Razusmern Remuzmern IR ummmern
#%2 U3000 3.994 4.096 6.145
Agilent1260 3.959 4.061 6.109
Waters E2695 3.956 4.062 6.061
B3t 20A 3.983 4.076 6.107
R4 1100 B JE 3.987 4.079 6.115
{3 LC-100 3.996 4,090 6.142
P 3.979 4.077 6.113
RSD/% 0.44 0.35 0.50

HE R TR MER . R RAER
&g, 2 MR RS HOR 2R & A XS
IRZETHOUILER 9. 10 HEARF LT 2544 P B by 5t
R R A AERE ) & & 70 i~ 0.258%~1.378%.
0.284%~1.589%F 0.299%~1.852%. A~[a]; HiAll
R 4 Ao & &I 2w sS4k, =
R —E . o] By 5O 7E VTR PRI = b
B, KELBER- S ERE. ZEERE
TR ST S B AR, AR IS
BEACBRAE AL B = & B i, 3 TR M 2B
Ly L= B B i e OS) . VR S B 1S E 2 ]
A % A

a BRTR \ i LA B

| \ |

‘ \ \ \

\! \ \

N\ o \ V-

» \ A~ o

v/ A AN AN \

4 N - \\7 ‘\\_\ \_\_;
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t/min t/min t/min t/min

4 AN DAD 5t E

Fig. 4 Diode array detection (DAD) spectra of four components
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RIS TS, BaEik. EEmgy
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#z9 QAMS EFIMRENE 4 M HNEE5HINIRE
Table 9 Contents and relative error of four components by external standard method and QAMS
e WETIR # SR 5 /% LR FI% AR %
N SR QAMS  AMiE RSD | QAMS ARk RSD  QAMS _ 4MiE  RSD
s1 1.123 0.676  0.676 0.00 0.284 0.284 0.00 0.542 0.541 0.18
S2 3.208 1.253 1.253 0.00 0.684 0.686 -0.29 1.160 1.159 0.09
S3 1.089 0.906  0.907 -0.11 0.930 0.932 -0.21 1.852 1.851 0.05
sS4 1.272 0.806  0.806 0.00 1.589 1.593 -0.25 1.629 1.628 0.06
S5 2.695 1.101 1.102 ~0.09 0.708 0.709 -0.14 1.700 1.699 0.06
S6 3.692 1.263 1.263 0.00 0.462 0.463 -0.22 1.554 1.553 0.06
S7 1.706 0856  0.856 0.00 1.061 1.064 -0.28 1.419 1.418 0.07
S8 2.154 1.378 1.378 0.00 1.088 1.091 -0.27 1.668 1.667 0.06
S9 0.180 0.258  0.258 0.00 0.820 0.821 -0.12 0.443 0.442 0.23
S10 0.543 0.740  0.740 0.00 1.097 1.099 -0.18 0.299 0.299 0.00
ASLIG I = R RO AR RE AR [5] WIS, B, ARR, SROARLE ST [J).
BRI = YE R LR B, LA 278 nm AT K PHAEZ55 5, 2008, 23(1): 18-19.
A S L R 2 )L 2 PR A A . (6] PRERT, PR RP-HPLC FIRFIEARA Ly 4 Fi)
éj\, E&jﬁj% 278 nm /f/'zjn\jwlu/_\,—éygz_{io RIFEER &2 0] PEBZRE, 2011, 36(22):
3137-3140.
SR SE YRR T 4R LS y )
. f%%mﬂﬂ HPLCE /2@%:?%@?35’”5 X! (7] N, MK, EFF, S5 SET—E R M2
‘E'j 7'?% QAMS B2 T3k, — T q:mgm MR EEHIETR [J]. H 52, 2022, 53(20): 6354-6360.
FISE 4 ISR 10 ABAF LI AMINRTE () Tmr Aewess wewren % R TR0 R L EA &
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