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Fik RAEEREGH(TLOERMA T FHRME WRE A5 W E 4k 3478 LA kA& BRA 6% (HPLO
F ALK EF AT HEFHERE I EFEMR . EIL4ENE T L . H AR T AR TR AN TR FRIE, &R
TLCEAERER ARGMOHERARCEN G LB GMEEAEMBME MR FEFERL, HEXELTH®,
FREMRGHPLC T ¥ RIELRE R . BHHFA 15.6~250.0 pg/mL EH W& EX R RHF(r =0.9999), # F % %
F 32.4~250.0 pg/mL BB N E&MEXRZBFC(r=0.9996); B FEREF, ZFIETHRSD H A 0.08% ; X & &
REBKE24h AR EERE, —HBEHTEMRRSD 271 K 0.68%.2.43%; F A EEMEH, ZF 4 E M E RSD 44 %
1.37%.0.48% s B4 F T3 Ao # B X 102, 68% (RSD=1. 19%), H Z B 4 F 4 £ B 4 & % 103. 14% (RSD=
0.85%);3 BB FLEHFFHAEEH 0.75 mg/g(RSD=0.84%) , H B % FH 4 E 4 1.59 mg/g(RSD=0.89%),
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Study on quality control methods of Xingnao Yizhi Granules based on thin-layer

chromatography and high-performance liquid chromatography
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Abstract: Objective To establish a quality control method suitable for Xingnao Yizhi Granules, provi-
ding a scientific basis for the quality uniformity of this preparation and clinical medication safety. Methods
Thin-layer chromatography (TLC) was employed for the qualitative identification of four medicinal herbs in the
prescription, namely Rehmanniae Radix Praeparata, Corni Fructus, Salviae Miltiorrhizae Radix et Rhizoma,
and Glycyrrhizae Radix et Rhizoma. Highperformance liquid chromatography (HPLC) was utilized to establish
a quantitative determination method using loganin from Corni Fructus and ammonium glycyrrhizinate from
Glycyrrhizae Radix et Rhizoma as quantitative indicators, and a systematic methodological validation of this

method was conducted. Results The TLC identification results revealed that the chromatograms of the test
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samples of the four medicinal herbs exhibited characteristic spots of the same color at the same positions as
those of the corresponding reference medicinal herbs, with no interference from the negative control, indicating
good specificity. The HPLC methodological validation results demonstrated that loganin exhibited a good linear
relationship within the range of 15.6—250. 0 pg/mL (r =0.9999), and ammonium glycyrrhizinate showed a
good linear relationship within the range of 32. 4—250. 0 pg/mL (» =0.9996). In the instrument precision
test, the relative standard deviations (RSDs) of the peak areas for both were 0. 08%. The test samples exhibi-
ted good stability within 24 hours at room temperature, with RSDs of the peak arcas being 0. 68% and 2. 43%,
respectively. The method demonstrated good repeatability, with RSDs of the content determinations for both
being 1.37% and 0.48%, respectively. The average recovery rate of loganin was 102. 68% (RSD = 1.19%),
and that of ammonium glycyrrhizinate was 103.14% (RSD=0. 85%). The average content of loganin in three
batches of samples was 0. 75 mg/g (RSD=0. 84%), and that of ammonium glycyrrhizinate was 1. 59 mg/g
(RSD=0.89%).

tures high specificity in qualitative identification, while the quantitative method is accurate, reliable, simple,

Conclusion The established quality standard for Xingnao Yizhi Granules in this study fea-

stable, and reproducible. The methodology meets the relevant requirements of the 2025 edition of the Chinese

Pharmacopoeia and can comprehensively and effectively control the quality of the final product of this prepara-

tion.
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i TIA 9 HPLC & & 2 . X Se 4 55y [m) 25 i
LNk R e e AN (B N [ i B R S €
BRI IR M LA AR 3 25 S W A X ST
L@ AR

AR5 Kb T B 1 Hb B LK s A L 2 R A
55 TR IE A [ 2 ) 00 A A A X L R DL
AL T I T AR A ST AR . kLR R R ) O —
PE 511 R IT ROR R 1 - A F 5 R TLC % ik 75 v 284
HEE I ZR BT PF S CH R 4 DR 2GR HEAT E M [
B IBCLLY 2 B v (8 R AU 0 P A R T B H R )
AR AT T B RR VR o B4R bR . g7 HPLC & &l
RE T % o W R A 5 2 1) T i 2 R ORI = bR o R S
S 2 i 390 8 1 e ) R0 AR & L Tl Ak A 7 R R 2 4
2R AL AT FE 1Y ST AR S SRR S
1 XFEE5HR
11 SEEAUES LC-20A B i ROBOAH €0 3 43 B HEAY
A PR D s WEH-203B 8 48 40 43 M A (1 ¥ A B
AL B AR A 7)) s KS-500DB 1% 425 4 75 75 Uk 7% (B
L g 3588 75 AL A A PR 23 WD 5 101-3B HL P s XL 4
F8 (BT RS B AL SR A BR A FD .
L2 el 5eEm A AR E . A 5. T
Z GmE REE CH R 7 R MW [ PR R
BE B AT BR S 7 (50 250601) 28 74 v [ 25 R 2 B =
2527 BE i BH B F 5% 5% 45 0 . A 6 2025 Ji [ 2 ) A
KHLAE 5 T X B (4450 111640-202309, 4l i =
98 %0) H IR B X} B (L5 1 110731-202315, 4l fiF =
98%) FFZ X 25 (5. 120923-201816) | H Xt

— 287 —



2026 4F

EERANEY PRV SR

% 2 ]

FR25HF (A5 . 121203-201704) 4 W 32 F v [ 60 25
o 5 W 5 O 5 2 HbL B X BR 25 B4 (it 45 . CA1022503001)
W FAr A I 245 M A R 2% ) 5 Ll 2 55 % B2 4 (it 5
250602) W T U 1 4 B 95 b 25 BHB A BR 2 w5 L (Gt
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2.1.1 FAHLERY TLC %51 K% AR 3 HEAE & 45
5.0 g  MA 10 mL 80 % W B, 8 75 2L ¥ 30 min (I)#
250 WL M3 40 kHz) , #t & 0 B e e Bl LV W, B T
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2.1.2 FFZ TLC %50 B AR 3 HEFE M 45 5.0
g> A 10 mL 50% & %, 8 7 Ab 3 30 min(J) % 250
W% 40 kHz) ,3 000 r/min &> 10 min, F 5 & AE
R R R . e b AR Tk A B X BRAE i (s
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g INZEBXF IR 25 41, [H] sk Ab BRRI A5 X} BE 25 M i W . 2
1R 2025 47 ML [ 24 3 ) Y 35558 ) 0502 TLC 351, 4%
S RS IR 2 p L SRR TR — B G2 B
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2B, 5 0 IR 2 b €8 1% AE O 5 W 5R A BE A
IoF A e 6 T %o 7 B o (UL 3)
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2.1.4 HER TLC A0 K& 3 LA M4 5.0
g, BT 50 mL HEEHIEH S, IMA 10 mL 7044
P, HE R AL 30 min(ZhR 250 WL A% 40 kHz) JHUH
WY& )5 53 000 r/min B0 10 min, B EE R CE T 60 C
KV WA R 1.5 mL RIAR R . DABRH B
Ab T TR) i il BA P e A R . 3B 0. 2 g BRI R 2y
B TRl A B, P8R 45 2 5 mL A g X B 2 R A
2 18 2025 4F W ¢ Hp [ 2 ) pUsERaE ) 0502 TLC 3%,
I3 R B RS W 5 p L s RE TR — e 10 A Ak
TRERE G R L LR O T — W iR — VKIS iR — /K
(A5 11+ 2, V/V/V/V)&ER R EFFF LM 15
min J5 JEIF L BT L WL 10 % B IR 2 B2 W, 105 °Cm
PR BE S 0T . B 365 nm EAMNE TR, (A%
B8R P57 2 AR 0 B A, 6 R 25 M - 55
B A — S OO BB BT T (LA O,

2.2 HPLC &EME

2.2.1 WK
2.2.1.1  IHARF A E A A A R S R AR

BRI 1.5 g, BHEJE R, I 10 mL % 57 (80 %6
P, FREIC % 5 A BB 30 min, B, FEURFR &, LA
[F) 5 7] b o, B 5T 2 AL B R (0. 45 pm) BB ST
B4 i A3 I

2.2.1.2 HHRRESEWE ML HERH S B
FRIBUBURLFE & 1.0 g BEHETE I . I 10 mL #5170 %
O JFREIC 5 8 A $2 B 30 min, B BRI FRE,
PATRL 550 40 2 B 6, 38 40, S L E IR (0. 45 pm) JE
i, RV IZ AR

ERTEX R L R R 10 mL AE @R T, i 80 %0 Y
e AL 500 pg/mL (44t 8 V5 K %5 et MU o 6 45 W
MM 5 mL AR RN, IR N 2 A R 2 B
A1, RIS BN 125 pg/mL B9 B8R 6 BE AL IR TR .
2.2.1.4 P REPER B PRSI ARG W ARG e
HE R BB R E 10 mL &g @, i 70%
COBERLH] AL 700 pg/mL (A 6f 55 T8 5 0 25 1 LT & i A%
W5 R 2 5 mL R B YL I [ R 8 A B 20
PES), WA MR FE N 150 pg/mL B H B R i 6 B O I
.
2.2.1.5 BIMEX R WH A A aldRe2. 2. 117/
“2. 2. 1. 27T ) A i L 4 1 P Xk B R i
H % B X B
2.2.2 GBIGKMS R E IR S R
HPLC % GEN 0512) #4147 ,C18(250 mm X 4. 6 mm,5
pm) RIS BN O E — K (12 ¢+ 88, V/V) . I
KIFEN 240 nm, FHEESLE 1 mL/ min; A 30
CLiEHER R 10 pl, H SR & E s A o I —
0. 1Y AR (40 = 60, V/ V) P K E N 254 nm, HAy
AP F R . RG0S M5 A5 A W, R DU A A
R UG 1Y) 43 18 B R AT, BRI IS AR B =5 000, BT X
SR Y AE XoF I % B ST ] 4 T 1 8 e, 3R WY 3R e FH
RAFCULE 5 FE 6).
2.2.3 AMEXRHRFEL KHmWB2. 2. 1. 370 R
X HE IR 0. 156 mL,0. 312 mL.0. 625 mL,1. 250
mL.2.500 mL,80 % H E 5 il #i BE 2= 5 mL ., il i £k
H RGN IR W G5 W2, 20 1. 47 I00H R IR B
KBRSV 0. 231 mL.0. 386 mL.0. 643 mL.1. 071
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1000000-
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ST S R TYES I Ee S PR R s C SRR A I UL S
B5 D& FRBRE b M6 HEREAE R B
J % M R Xt BR 5 9 HPLC BB IH M R 3t R 9 W HPLC
Rl DEFNHEBREMEAFRE EBXEZH.ZECE
% EYEp¥ LIPSEYA MR/ (pg » mL™h)
T Y=16205.0X—20183.9 0. 9999 15.6~250.0
R Y=5043. 7X+1978.5 0.9996 32.4~250.0

2.2.4 KEWERE  H(<2.2.1.37 4“2, 2. 1. 47 %F M]
VAR 4 2. 20 27 T IR T AR 1 S E AR 6 UL LT
) 88 TR AR AR 6 A UE I 22 (Relative standard devia-
tion, RSD) . £ 4 W /R , 2 4k 1 0 H 55 8 i 1 i 1o AR
RSD 43 513445 0. 08% .0. 08 % , 1d WA A 2% 4% %5 & 41
B,

2.2.5 Rt BRSO BURRE & %
“2.2. 1 1TRIN2. 20 10 27 I R O i o A 1 R O L T
I FHCE 0 ho2 ho4 h.8 h,12 h.24 h,7E [ R [A] &
422, 2. 27 FF i € 1% 4% 10 30 B 00 52 O DA 0 1 BT A
RSD. %55 WoR . S8 17 F T R £ 06 11 AR RSD 43 %)
h0.68%.2.43% & WAL A AR B IR E 24 h
PR PE R

2.2.6 HEEMERR UMK 5 B WURLAE &, 0 A
56 0 SR o = Bl i IR 6 Iy T RT R B
0 A P R A A SR R AR L T
B R R g B . 45 AR R H BT R H R B
B RSD 43514 1. 37 % .0. 48 % , A A J5 vk & & 1t B
it

2.2.7 AR HC6 A il g e AR T
P TR M i 2 JOURL RE L OGS B R T R R
“2. 2. 117 5 ki 45 I E SR A i DTSR
FElI R, mEH &It et mRE S E, 418
N Bk CH ORI H R R Bk SF 2 AR ik =3 4 0 ok
102. 68 % (RSD=1.19%).103. 14 % (RSD=0. 85%) ,
FWIA Ty B B R B2 AT S5 R L 2,

®?2 DEFNEHEBRBAONERKRRELER (=6
&Y PR/ g JFA i/ mg fnA i /mg 15 &/ mg W/ P mEE/ % RSD/ %
AT 0.5066 0.3794 0. 4000 0.7854 101. 50 102. 68 1.19
0.5061 0. 3800 0. 4000 0.7865 101. 61
0.5070 0.3797 0. 4000 0.7978 104. 53
0.5065 0.3798 0. 4000 0.7879 102. 01
0.5067 0.3793 0. 4000 0.7901 102. 70
0.5060 0.3797 0. 4000 0.7947 103. 74
H 5 0.1800 0.2896 0. 2800 0.5764 102. 41 103. 14 0.85
0.1810 0. 2886 0. 2800 0.5796 103. 93
0.1807 0.2873 0. 2800 0.5781 103. 83
0.1803 0. 2886 0. 2800 0.5735 101. 74
0.1807 0.2873 0. 2800 0.5776 103. 65
0.1803 0.2864 0. 2800 0.5756 103. 29
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2.2.8 FESEREMZE B3 HUER N £ WURLEE &
B b AR i S I VRO R 2. 2. 27 Ak B AR
PEHEREI E , DL T AR B SR B, [l e
RS, ARER, BRI P EERN 0.75 mg/
g(RSD=0. 84%), HE R F¥ & & 1. 59 mg/g
(RSD=0. 89 %), & Wiz i ) A= 7= T 225 , bk ] g
R AT
3 it

w24 52 IO A o 18 A% D U] 2 Ty 5 5 L 43
WIRA % Jm PR AT 4 PR A, i 18 0 42 4 A 7 5 R Y
Qb Ty BEATLAZ 58 s DR A% U T 380 VD AR G, T 7 1 T 4
GG AL BEYS LS IR B R Y — SRR e
PV AW X A R R T )+
E DN A8 R EE A 0 BT P AR R IR A DG N AT
mr.
3.1 M ERENAEES S bR TR
S bR Y T 7 00 P B R I PR T % B 4 A G
HLREAR A T Hp A 0 24 R B AR AIE 2 43 o S B A
o A AT B8, ORUE BT S 48 AR AR e M 5 6. A&
WFFEE B M 2 L L 2R 85 L PF 2 0 H R 4 R 25 M iR AT
TLC EMEG, HE% T 2RO %, B84
R4 T ) 790 1 Ak Ty OB 5 1 i S R IR | D 4 5 T
[, Hrp b B L L 2R BT R 2, g2 A T AN I
FEFRBEME WAZ L5 FH S Ry B2, 38w B AR | T Il i
2 LG B AF IR RN 1Y S BEL A 2% s BIL s T R R {2, BE
AT E RN 25 SOBE 5 SR S 4 BE A0 Y EE A A
4 BRI TLC %59 k¥ & ik, THIHE T4,
B PE R A AR S 500 v B O T B

EE R EE L AR RAHE LTS
H IR B Ry W AR AR A ORI A = H—, 4
U ER G WWEREA TP RS, BRTREEA
A FRAEPE TG P o3 AR 2 B i e C AR s AR
SR Uz Y VSTl e S R TRl VAN 2 N QU 3 N o
PR B AR 5 AR S IR T 8 A R AE A O DAL E
B AH O H RO Oyl 2 R R R I R A AR
By A PUR PUAA A PR R 4 45 24 3 14, 1T 3 0t
U i PN 9 E s I il B s p 2 T fg . 5 2 T DI RUE
BCEREAE S L i B B R AR, B
HAUOR I 40 J7 v i 1 28 B8, T R B AR IR T b T
i R JCH A 2 R ) B4 T R R MR AR B R 41
PRUE ARG Y S I 5 U 24 b () 150k it 5 48 UG RS 503
H =Ry AR E . PR L4 B9 HPLC A
B2 5 2 WIS TIE , 15 BE A R L RS W 2
245 1 ) B R A 00 1 e oK, B R S
3.2 KRR S L TLC B2 2l
F 2 R S ) 22 My i, B B A B R L R
o 1 5 S A A, s e (v ) 24 ) e e 2 ) R S e AR

BB . ASHESEERXT 4 Wk 25864 00 3k v L 23 )
Pl 7 B S R R A AT AL B 7 1k 5 TLC 404 51 X 2
b OB 2 A PR TR HE G S R L SR T K A R E
TEEAE U AR A RUCRBR T KU R S T BE AT M
O3 B BEAT s BE XY 2 BRI 5 K M A3 B R R
FH 50% BB A HE B, 7E 365 nm AT R Al B %
R AR AR A5, O B PR s B X L AR B rh
T Tk 0 A B0 o SR P Y B2 P R I, A R
TR T T S €5 S R 0F E A5 358 AT 5 6 o H v A =
AT R 10 A AR G )2 M ik T
JETFFFRIAR R A RCCE T BE 2 (8], R AE 26 6 BE A
BEREE R . 4 AP TLC %50 5 B T BT 4, &
e P 5, AT A A8 T R A

HPLC 1 J2 b 24 il 57 2 & 00 58 1 4 b o, BA 43
BIMCR R E R CE R SRS AR XS
B S H AR A 0 BRI E L A Ak T s RS
BT AT AL TV AR BUA R R I, R N I M
ik il S 25 B 43, A HY I v i v R4 R AT 80 06 HH
(L8 G QNI I o 7o S B v s i N R A = R g G S
T B s H R R Ol = AT Sy, TE R £ B T
fif AR BOCR A 70 %0 £ TR 7R B I, $E B R L A%
5 /1A S 4R L0 = 3 L o S o B - S ) N
5 A DU K, H R R O — UK (12 ¢ 88) M Tk B
AR K 240 nm, HEBRECR FH N5 —0. 1 X0 B
(40 = 60) N iat S AH , Kl K 254 nm, FEM SR/, B
P B3 W TR X K, 43 85 B R A, RO 35 AR 8501 =5 000,
FIPEXTRETC T4 . R G0 J5 ik 2 ik 45 SR 3R W, o
S HPLC &R E M R R % E R
FEVE E M MICR A A 2025 RRCH E 25 80) i A
DR MET AT A R AR AT 08, T T i 25 R ORE Y
R N E
3.3 AWHFRMNME  HETC A & XA [\ 45
4 T A i R 2 A R O R T BT AR E B O (H SR i IE
rh i A T AR L 2 BR BC B LA T2 S AR S
bR N T AR AE AR BT 22 S, HOH A B A A4b
7 T i 2 0 JOUR ) BT i A o I 9 AR TE L AR O 5 B NI
il SRS T BT R e Y T AR AR R . AS AR S T Y I
AR R T T P S e I R A% O B
TLC 5 P %00 n] 56 UF Ab 75 4% o0 25 WK 1) 5 BE 75 A 1
HPLC & i 5 ] 4 1 5 25 5 00 25 8% 0 A R85 1 &
RS, A BE A% A T R B R Y 8] B 3 —
PE S I RIT RO R . I AR TR 25 R T 5, T
T e i E FHACA » B35 55 56 =5 A & B B 1 I & F
EORR AT el ol 7=t B e N e Yl S 8 W == 5 o3
2R T Az i 70 S 2k s B ) ) ER AR L Tl Ak AR R
K AR 22 4 G 30T 24 4 3R 4 T 1) S8 3 9 45 4 R 3
%,
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3.4 ATRRESRKRER AU AAE—E
(19 Jy BRAE: < T 25 52 05 9 e PR Y7 80 22 i L 2 AR 2
A S IR TR A P A 46 2R L AN BIE T A B T S R L H R R
B 2 AR B HE AT S I SE L OR RE A T A AL T
H A 25 R A OB oY T 1 o B W o 5 ) 4
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