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Optimization strategies and uncertainty assessment of high performance liquid
chromatography method for determination of active components in
Enteritis Ning Granules
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(Hainan Inspection and Testing Research Institute, Haikou 570000, China)

ABSTRACT: Objective This study aims to improve the accuracy and reliability of the determination of active ingredient
content in Enteritis Ning Granules by optimizing high-performance liquid chromatography (HPLC) technology, and
comprehensively evaluate the uncertainty of the determination results. Methods In this study, the Agilent 1260 HPLC
system was used to determine the content of gallic acid active ingredient in Enteritis Ning Granules by optimizing
chromatographic conditions such as mobile phase ratio, detection wavelength, column temperature, and solvent. At the same
time, establish mathematical models toquantify multiple sources of uncertainty such as instrument errors, operational errors,
and sample preparation errors. Results The optimized chromatographic technique significantly improved the sensitivity and
accuracy of detecting active ingredients in Enteritis Ning Granules. The content of gallic acid is 27.5 mg, the chromatographic
peak shape is symmetrical, and the separation degree and theoretical plate number have reached the ideallevel. The
uncertainty analysis shows that the total uncertainty is small (U,,,=5.40%), indicating that the optimized chromatographic

technique has high reliability. Conclusion This study successfully optimized the HPLC method for determining the content
of Enteritis Ning Granules, and demonstrated the accuracy and reliability of the method through a comprehensive evaluation
of uncertainty. This provides a more accurate and reliable analytical method for the quality control of Enteritis Ning Granules,
and also offers a new methodology for the modernization analysis of traditional Chinese medicine preparations.
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1 AR €4 3% { (HPLC) (Agilent 1260 B 5, 22 (Rl
H); LAME I ES (Agilent 1260 UV Detector %5, 4 FE S F}
$%); HT KT (CPA225D %5, FE X2 FIHr A=), 1EiRAKH
(DK-S28 5, [ IREKE 22 S0 4 A BR AN |)); A8 75 I I v %
(KQ-250E 75, E 11 &F 32); Agilent Zorbax SB-C18 {4, i £
(4.6 mmx250 mm, Kif2 5 um, ZEHEEATD; HHHE BDS C18
EPER: (RFIERAE]); YMC C18 EEk: (YMC 28],

FHEE ({64 4li, Fisher Scientific); Z i ({4 4li, Sigma-
Aldrich); #4li7k (Millipore); B§fE (434746, Merck).

e FH v B 2 R E IO B SR A R IR, T
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HESh R LRV RO R — R EE T, T HT Y
FEHERIE B FE SR FH IE R ZY T A P2 (i 9 7 BURLRE
I RBCRIRR RS, 85 S A i T BT
1.2
121 SBREikH &

FH LT KRG 2 AR U & PR 6 FE A 10 mg, B 25 mL
R, MEBEREMRIPEREZEL, B2, FRE R
ImL, # 10mL i, MABEEREZIEL, RS,
122 H&ERE%A

KB EAMANFY 0.1 g, B 25 mL 2500, InH BEE
ERZBZIE, MY 20min, $EA1, S, BLLIEW, RIFE.
123 @i & pmik

1 Jf] Agilent Zorbax SB-C18 {4 H:, #EH% 270 nm 1 K 2
AN BRI R, AR R 30°C, HEREESH 10 uL, DLOKE
YENTRBNAH A, 0.2% BEFRISIRAE N sltH B, ik 1| higE Y
AT
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Table 1 Elution procedure
A 1] (43-4) WA A(%) sk B(%)
0~30 0 100
30~31 0~25 100~75
31~41 25 75
41~42 25~0 75~100
42~60 0 100
124 SFHEA G

Co— M BT E (ng/mL); VX IR SRR (mL);
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bR g 22, AV——2 B E ARG (mL); il 45
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FES BT IEIEWETE 43 3, Ap i (a4, Rl ROCR A SR,
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LI, FERE 12,1 0 1.2.2 X R SRR IR S AR, DL
SCHYETE T RN, SEIRAR R, ETRARBINAR, BIEIEAREL
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1
Chromatogram of the reference substance with methanol as
the solvent

Fig.1
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Fig.2 The chromatogram of the reference substance using 50%
methanol as the solvent

PN 9 T ORI B B RE (5 AT AR BE VR
TP 2%, WA, e A, BT L TR

JEHAT 2R gE . @t sr T, 3 Agilent Zorbax SB-C18 A,
TEHE, EFE 270 nm VRS AMEI B AR, IR 30°C,
HERERESN 10 uLo DACIEVERTRBIAH A, 0.2% BERRIE TR AR N T
B B,

22

(1) LJdk. #1.2.0 F1 1.2.2 TR ECHIRR S VAR BE S v
TR, R R EURE (i A TRORTOGT IR S T TR b A G S R R
AR it FREXGT Rt Y25 VR A T R T R T 7 ) €3, e T,
SIS ARBOR 53 B8 FERF B A oK

(2) EEME.: #1123 WO &4, AR 1.2.2 30 1.2.1
T PR AR i A RORIX R SR A ML, B T R
K 27.5 mg TE S 98 T RIURL N IS M B IR IR, BT
st AT O o e 4 ) LA R X, W ORIE A SC S R AT HE R
REEvE, 5 ZEEE X2 S A v B LA, 25 SRESE, &
SR L, FARE R 22 RSD 4 1.8%, HEMER G R tE
R R F AT AL RSD N 2.4%, WEIRAEEVETR; PoRREA
IMAXT RS Z )5, E PISeR A %) 98.00%, RSD K 1.9%, J7
IRAER T

(3) FEME: WA BAIN L 0.1 g, KB FRE, T 6 4,42 1.2.2
TR 1.2.1 TOURE S ORI R A VR b B, D) 1.2.3 T
SMEIEAT T, ERUT IS RSD N 1.8%, X LEREE

(4) AR B SRR 0.1 g, KEERE, Lo i,
KB IMANT R, 4% 1.2.2 WURI A RE AT, L 1.2.3 T,
TEARAFHERRI A T IR 45 3R TR R 98% , RSD A 1.9%,
TR FRR SR R4

(5) Btk WHMRIR 1.2.2 TAYRE SIS =, 1% 1.2.3 T
@is&ME, 1002, 4, 6. 8. 12, 24 h AL, Wi
FURSDY% 43500 2.4%, FEIFAE 24 h WS M RAT,

(6) a3 AE M F 1. % J1] Agilent Zorbax SB-C18 {53 41 |
A BDS C18 (5ikEF1 YMC C18 (it 2 1.2.1 Jif1 1.2.2
U5 X T RS A, S8 1.2.3 TGS 1AL, %
AT —8, JeZe Tk, A& T RSD N 2.1%,
FHNIZ )y ki P R4
2.3

Cya =40 pg/mL; Vi=25mL; Ay =1300; Coppe = 20 pg/mL;
Vample= 3 ML3 Agmpe =19505 044 =1.25 Ompie= 225 Nyq = Ngpie = 0
AV=0.1 mL,

SEEHARE, TR A, AR IEAREE D 5.40%
2.4

RARTERE (Upw) FAEBELIRZERE, AUN:

Upa = U +UZ +U2,

P M A k= 15, 0, =0.002 mg, n,,=5, k,= 12,
0,=0.0005 mL, n,, =6, k,,= orep = 05
10, kype = 1.3, 0. =0.0003 mg, 71, =6, kyy=1.0,
AV=0.05 mL.

SEERAE, Resk A AIRE SR DTER, 15 RO E B
50.00%.

+U+U2  +U.

cone vol

1.1, 0, =0.001 mg, n

0,=5, n=
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CORERARTEAS RIS FEA I 2 7 FORE 3% 123 14 4G
RPEGE] 7 RS P 270 nm ARSI, AE
X BT RR A B Y R A S A T B e U A . e R 1R
IR, RERE B IR BE EXTRR, 738 B AN RS P AR
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e T AR bR G 22 0, AR ARG ) e R AU AR B T —
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AL B G BRI RES (I 5 Y B A M 3 B fe i TR
TR AT, R S BN [RIHE YRR Al 9 (e T AL AT
FER—EhE, X RUIEEENE O RERAN T R
FEME. I TR AT AN E B, RERE XS CLIEEAR A LA ASCR
it — PRk, BlERY, BEAER Uy BUh, REEmR
TR E T, AUIRE B @I EOR B AT R flan, 8
AR RS | AR EE | RER AR 255, BERE XTI E S
AT EVEIEAT I AP, SR AR
3.2

T X SR R R A A IR 2R TG A, W LU
XGHINZE SR A TR PR AT SE UL PR AN, s R SR E
JE U BITHERL, BEREAEWTFEE R P X5 000 A5 45 5 4 mT 5 DX i)
TTEME T A, LIS R AR A — DR AR Bl

TEABITE R, XHMUERZE . BAFIRZE . PR iR 2252
ANHERHEAT T HIE X HTRERE 1 RLE P 20 SR 4
M R R PR RS By, DUGEA B0t AT 0t , (S50 9
BRPEAE R MRS . Il T A E R, RERE XTSRRI
HEATAEAL, MR B RS S, R R SR AR . ERE A
e, MR BRZE RO, AT LU ] e B e 20 0
PEATCHER AR — 2, (PR IRAY IR PR 204 i 0 X
TR, A T REAS LR R RO TR S . AL RE
GEAF I EAE, B REREHE I EE A TR . BN TR
B | 24 it T A o ) ) DAL e PR DR SRR BAT AN
AN RE P A3 R B S 6 2 DAGE RN i TE R AR v, X i
Tk AR B bR — o B AT AN E AT, AT
FEEER G TRERRT T, A B TR [ PR T
BRI A E BT RERS B R R A O SR E I . SE
AN RE FE RS R NS SR BEAT AT, BF5EE T DL T AR Y

AT
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TEABITE T, i @REEOR ML, (A R T WO B
W Y R HERPE AN E VR T R R . R
LC-MS “JeibHiAR, SCHURIN R B ARS8 T, 7l Y
ZH NP T RE . [RII, 9800 AN S BERE SR AT ST A
TR 1o AR AL AR T 1 S AR S M AL
JRRT M, KT R, (S PR R AR R

BEAh, B0 (il A F AR LA ST BEROHE A PR AR )
JSE RS (50 BT RE 045 B — A 4 o PRI IN 7 3k T A2
HERCRTF BB, 1O A BTN AL J5 75 B PR 55
ARAEHATE R, Kietak O r i, B Rha R X
a9 T UKL FAL AR B B A BN TR, A HEEA AL A B
Pzl . RSB BIHRRE i 48 7 FUREL 4 J ek 42 ) A I PR B2
FHAR AL S AR il
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