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HPLC-Analytical Validation for the Analysis of Major Components
in Eremochloa ophiuroides (Munro) Hack. Extract

Ji-Su Mun, Seong-Hee Kang, Chang-Won Kang, Hyun-Jun Choi, and Eun-Mi Lee*
BioMaysin Jeongup, Jeonbuk, 56212, Korea

Abstract — This study aimed to develop and validate a high-performance liquid chromatography (HPLC) method for the quan-
titative analysis of maysin, a major bioactive flavonoid in Eremochloa ophiuroides extract. The analytical method was validated
in accordance with the guidelines of the Ministry of Food and Drug Safety and AOAC with respect to specificity, linearity,
accuracy, precision, and sensitivity. Specificity was confirmed by comparing the retention times and UV spectra of maysin in
standard and extract samples, demonstrating identical retention times and no interference from coexisting compounds at the
maysin peak. Excellent linearity was achieved over a concentration range of 2.5-50 mg/L, with correlation coefficients (R?)
of 0.9999 for all three calibration curves. The mean regression equation was determined as y = 3687.8x — 1434.8. Accuracy,
evaluated using the standard addition method, showed recoveries ranging from 99.2% to 101.7%, with relative standard devi-
ations (RSDs) of 0.2-1.0%, satisfying AOAC acceptance criteria. Precision was assessed at three concentration levels (50%,
100%, and 150%). Intra-day precision results obtained by two analysts over five consecutive days showed RSD values ranging
from 0.10% to 1.43%. Inter-day and inter-analyst precision results demonstrated RSD values ranging from 0.92% to 1.50%,
meeting the AOAC acceptance criterion for reproducibility (RSD < 4.0%). The limit of detection (LOD) and limit of quan-
titation (LOQ) were calculated as 1.28 pg/mL and 3.89 pg/mL, respectively. Using the validated method, the maysin content
of E. ophiuroides extract was consistently determined to be approximately 11.60-12.30 mg/g across different sample loading
levels (50%, 100%, and 150%) evaluated during precision validation. Collectively, these results demonstrate that the validated
HPLC method provides sufficient specificity, linearity, accuracy, precision, and sensitivity, and is suitable for the reliable quan-
titative analysis and quality control of maysin in E. ophiuroides extracts.
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Fig. 1. Chemical structure of maysin.
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Table 1. Analytical conditions of HPLC for analysis of maysin for Eremochloa ophiuroides extract
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Parameter Condition
1. Instrument SHIMADZU HPLC 20AD
2. Detector SHIMADZU SPD-20A Detector
3. Wavelength 330 nm
4. Column YMC-Pack-ODS A-302 column (4.6 mm L.D. x 150 mm; particle size 5 pm)
5. Oven temperature 40 °C
6. Flow rate 1.0 mL/min
7. Injection volume 5 uL
Time (min) A: 0.1% HCOOH in H,0 B: MeCN
0 95 5
85 15
10 80 20
235 80 20
8. Mobile phase 25 50 50
30 100
40 0 100
41 95 5
50 95 5
50.1 - stop
3 1 mLe] 502 S0, 0ol 57 = o] oS HEal7] S8l EF8 (Maysin; 1.5 mg/mL)z+
4 AS BE 27| 2710= AZtstod Table 1] w2t 24 A8 (eIt 4 2] 7]k H] F==; 5 mg/mL)°] HPLC =L
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Fig. 2. The HPLC chromatograms of maysin standards (A) and Eremochloa ophiuroides extract (B). UV spectrum of maysin (C)
and Eremochloa ophiuroides extract (D).
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Table II. The linearity and standard curves for maysin analysis of Eremochloa ophiuroides extract

Repetition# Range (mg/L) Regression equation R?
1 2.5-50 y=3,681.5x—1,219.3 0.9999
2 2.5-50 y=3,687.1x-1,462.1 0.9999
3 2.5-50 y=3,694.9x—1,623.2 0.9999

Table III. Recoveries and relative standard deviations of maysin in HPLC analysis for validation

Concentration (mg/L) Recovery (%)

Mean+SD" RSD(%)?

100.2
6 98.2
99.2

99.2+1.0 1.0

101.8
101.5
101.9

12

101.7+0.2 0.2

99.0
99.8
100.0

18

99.6+0.6 0.6

DEach values was the meantSD, ?Relative standard deviation
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Aol tisl 3t A =E 2k AL ofn| it

o "It - @@X} A%} Be] &&= 7]oAlH] =552
0L (50%, 100% 2 150%)4] 63] wHE

=43k A Xé Ik (Intra day, WH3A0)9} =93 U7F A

zquh:)__ H/\—];]_oﬂ];]_ /\1-@;} A7]' 5

=24 A3} 50%, 100% 2L 150% 5
Lol A AP Ht maysin TS 12.06~12.30 mg/g (RSD
0.49~1.43%), 11.60~12.02 mg/g (RSD 0.13~1.14%) 2 11.61~

85

11.87 mg/g (RSD 0.10~0.91%)H ]2 A==} 2=} B
7} 597k =gk Q) A =4 A3 11.81~12.11 m/g
(RSD 0.11~0.64%), 11.74~11.99 mg/g (RSD 0.15~0.80%) 2
11.61~11.94 mg/g (RSD 0.27~0.89%)8 )= A=A THTable
V). 55 5% 77PlA AOAC 71591 2% ©l8ks S531th.
AR A9 Y AU E 2 A 7 sEolA 12.17+0.13
mg/g (RSD 1.09%), 11.88+0.11 mg/g (RSD 1.50%), 11.73+0.13
mg/g (RSD 1.11%)5 YEhloH, 432} B 97 4de

Table 1V. Intra-day precision results obtained by analyst A(A), and analyst B(B)

(A) Intra-day precision results of maysin obtained by analyst A

day Parameter 50% 100% 150%
Mean (mg/g) 12.30 11.97 11.87

1 Standard deviation 0.06 0.12 0.01
RSD (%) 0.51 1.01 0.10

Mean (mg/g) 12.08 11.82 11.61

2 Standard deviation 0.06 0.04 0.03
RSD (%) 0.50 0.34 0.26

Mean (mg/g) 12.06 12.01 11.87

3 Standard deviation 0.17 0.13 0.11
RSD (%) 1.43 0.13 0.91

Mean (mg/g) 12.26 12.02 11.65

4 Standard deviation 0.06 0.07 0.03
RSD (%) 0.52 0.61 0.29

Mean (mg/g) 12.15 11.60 11.62

5 Standard deviation 0.06 0.08 0.03
RSD (%) 0.49 0.69 0.26

(B) Intra-day precision results of maysin obtained by analyst B

day Parameter 50% 100% 150%
Mean (mg/g) 12.08 11.87 11.81

1 Standard deviation 0.03 0.09 0.09
RSD (%) 0.21 0.80 0.73

Mean (mg/g) 12.07 11.80 11.65

2 Standard deviation 0.04 0.02 0.07
RSD (%) 0.29 0.15 0.63

Mean (mg/g) 12.11 11.74 11.62

3 Standard deviation 0.08 0.08 0.03
RSD (%) 0.61 0.70 0.27

Mean (mg/g) 12.03 11.91 11.67

4 Standard deviation 0.01 0.06 0.10
RSD (%) 0.11 0.49 0.89

Mean (mg/g) 11.81 11.99 11.94

5 Standard deviation 0.07 0.06 0.05
RSD (%) 0.55 0.51 0.40
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Table V. Inter-day precision results obtained by analysts A and B(A) and inter-analyst reproducibility results (B)

(A) Inter-day Precision results obtained by analysts A and B

Analyst Level (%) Mean (mg/g) + SD RSD (%)
50 12.17+0.13 1.09
A 100 11.88+0.18 1.50
150 11.73+£0.13 1.12
50 12.02+0.12 1.00
B 100 11.86+0.11 0.92
150 11.74+0.14 1.21
(B) Inter-analyst reproducibility results obtained by analysts A and B
Parameter 50% 100% 150%
Mean maysin content (mg/g) 12.09 11.87 11.73
Standard deviation 0.15 0.15 0.13
RSD (%) 1.22 1.24 1.15
24 A 2 w04 12.02+0.12 mg/g RSD 1.00%), & R AT 7 e T2 =S BAsL dsS
11.86+0.11 mg/g (RSD 0.92%), 11.74+0.14 mg/g (RSD 1.21%) ERATH Table VI).
T7he Uehllo] BE w5 7704 AOAC 71541 4% ©]
315 S3Fth(Table V). AR A3} A9 B &4 2 B
Agke olgste] 7 AAAFE] A maysin Bt T 2H
o]¢} 3 RSDE Fdste A3t 50% =M= B AFolxs a7 o] 5 W 8 A% A4
247} 12.17 mg/g (RSD 1.09%), 12.02 mg/g (RSD 1.00%)= 191 maysin®] 4% 42 $13F HPLC BA419S g3,
AEERlon, BAA 2] g et maysin £ 2 X d 37} Az

12.09+0.15 mg/g (RSD 1.22%)= YERSATE. 100% =0l =
11.88 mg/g (RSD 1.50%), 11.86 mg/g (RSD 0.92%)% A=
HR o, At B+t maysin $HF T4 74> 11.87+0.15 mg/g
(RSD 124%)% YERITE. 150% F=ME 11.73 mgg (RSD
1.12%), 11.74 mg/g (RSD 121%)% A=H).0m, A HF
maysin S 243 ZES 11.73+£0.13 mg/g (RSD 1.15%)=
WEFATHTable V). 7 A3A 7F AL BE F=olA
AOAC 71291 4% ol8te T3ttt

M| % AESH — Maysin®] AZHi| (limit of detection,
LOD)9} % &FeHA] (limit of quantitation, LOQ)y= &4 2] 718
71¢} RFHAE o]8-3te] 7+t 3.30/slope E 100/slopel]
mEk skt 2 A3, maysin®] LOD9F LOQE 2H+
1.28 pg/mL#} 3.89 pg/mLE =9t} o] 2 HAajwo]
oA x)7|otAH] FEE W maysing P FEoAE A
Table VI. Limit of detection (LOD) and limit of quantitation
(LOQ) of maysin by HPLC

Parameter Value (ug/mL)
LOD 1.28
LOQ 3.89

LOD and LOQ were calculated as 3.3o/slope and 10oc/slope,
respectively, according to ICH guidelines.

Baldlo| S Fall 2 21248 AT Solk )
FE AT} A B ] vE A7kl X513 2™ maysin®]
peak HEol FEFE v|R|= 1M Aol AEE A gol MY
Ado] B ES ISt A4 H7ElAE 2.5~50 mg/L
F5 9ol AFAGFR?) 09999 o) 4e] ¢35k FAAL
UeERE. =3 A= @ETE)E 99.2~101.7% HI=
AOAC 7|58 W53l on, doEsHae 0.2~1.0%=
F53 s el ok 24 Hrt A3, ) A2
%= (intra-day precision, ¥H39)2] RSDE= 0.10~1.43% HIZ
yelsto | A7k AU = (inter-day precision) & £41z} 71
A&7 (inter-analyst reproducibility)2] RSD= 22} 0.92~1.50%
2 1.00~1.24% HLZ 1= AOACAIA AAIsh= dut
ARl 3§ 7ESE 5k e AEAS UERITH
HESHA(LOD)9} 4 %3HAI(LOQ)= ZHt 1.28 pg/mL 2! 3.89
pg/mLE AFEE| o] - A o] m) g 0] maysinZFA] 2121
A HE D AT e SRS WIS FHE S-S
FRIaI3AT. o] de] AaE FTHNAS W B AollA &Y
gk HPLC #4152 9|t %] 7]okxH] FZ= W maysin
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