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WEHH A3 BEams o et S0 M E 3 (HPLO) A BER % Ro 2 5ME 5k 7k &iktA Aglent C 4£(250 mm X
4.6 mm,5 pm) ,RFAAA THF - 0. 01% BB Kk (B 2R AL) , 7k 4 1.0 mL / min, 40 J%K K 4 236 nm, AR A4 30 C; #AFE A
5 pLo KA P 2h &k s /AR PR R 40 (2012 fR ) S5 10 AR S 49 HLPC 3540 A % zfa&%ﬁ%ﬁ TN R R R R
ST (CA) L\ ERA A (PCA) L E AR s ) =3 — I3 547 (OPLS — DA) 3% 6 ik 2 47 &4 . R A HPLC =M 2 £ A7 &4 %,
SR 10 A HPLC 4520 B #4708 16 N EAY% Ik 4 # o a [(R,S) - R A 2R3 GEMBs3F A GEMSF | AMUE A
0.976 ~1.000,CA R 27,10 HZTHEAH 2 £ ,PCAAOPLS-DA ZRET, LR AR A EZFAFED A FROLEESORE
HRETLE NG DARELERXRRIF(r>0.9990,n=5) ;455 F AR F LRI R RSD 30T 3.0%(n=6);-F 34 it el
F 75 99.92% ~101.22%,RSD 1 1.98% ~2.74% (n = 6) ; 10 3t#-& F 4 Fb o F 39 &-F 5 A1 4 17.74,20.59,11.37,17. 43 pg/ mL,
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Comprehensive Evaluation of the Quality of Lanqiao Jiedu Oral Liquid

HU Bei',TIAN Haihong®,CHEN Ying',GAO Huan',XU Zihua'
(1. General Hospital of Northern Theater Command of Chinese PLA,Shenyang,Liaoning 110000, China; 2. Shenyang Joint Logistics Support Center
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Pharmaceutical Instruments Supervision and Inspection Station of Chinese PLA ,Shenyang .Liaoning 110000, China)

Abstract: Objective To establish the High — performance liquid chromatography (HPLC) fingerprint and multi — component
quantitative determination method for Langiao Jiedu Oral Liquid. Methods The chromatographic column was Agilent C;; column
(250 mm X 4.6 mm,5 pm),the mobile phase was acetonitrile — 0. 01% phosphoric acid solution (gradient elution),the flow rate was
1.0 mL / min,the detection wavelength was 236 nm,the column temperature was 30 ‘C,and the injection volume was 5 plL. The
Chromatographic Fingerprint Similarity Evaluation System for Traditional Chinese Medicine (Version 2012) was used to establish
HPLC fingerprints of 10 batches of samples, determine the common peaks, and evaluate the similarity. Cluster Analysis (CA),
Principal Component Analysis (PCA) and Orthogonal Partial Least Squares — Discriminant Analysis (OPLS - DA) were used to
screen differential markers. The HPLC method was used to determine the content of differential markers. Results A total of 16 common
peaks were identified in the HPLC fingerprints of 10 batches of samples, and four components were identified [ (R,S) — goitrin,
mangiferin, forsythiaside A, phillyrin], with a similarity of 0.976 — 1.000. CA results showed that 10 batches of samples could be
clustered into two categories. PCA and OPLS — DA results showed that the above four components were differential markers. There
was a good linear relationship between the four ingredients and the peak area within their respective mass concentrations (r >
0.999 0,n = 5);the RSDs of precision, stability and repeatability test results were all lower than 3.0% (n = 6) ;the average
recovery was 99.92% - 101.22%,RSD was 1.98% - 2.74% (n = 6) ;the average contents of four ingredients in 10 batches of
samples were 17.74,20.59,11.37,17.43 pg / mL,respectively,with RSDs lower than 21%. Conclusion The established method is
simple, accurate, reproducible and stable,which can be used for the quality control of Langiao Jiedu Oral Liquid.

Key words:Lanqgiao Jiedu Oral Liquid; HPLC;fingerprint;multi — component content determination ; chemometrics
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HRA T R AL RER T B (R,S) - KT,
DA BN B v (1 ST O A B 4, 2 ST W AR B
i 19 HPLC 48 8L K13, R ALt 2= [ R
(CA) \F L5 B (PCA) F1IE A2 s Fe /1N — 3 24 1) 43 Bt
(OPLS — DA) |53 A [A)HE RE i i PN 7E o i, 0 1558
fiff B 1 AR VA1 0 4 ) O AR o AR TR A S B
EiTSI=R/I

1 XFE5RH

1.1 {88

LC - 16 B S 308 AH G35 . AUW 120D B H 437
K- CREBE 4 0. 01 mg) \AEL — 160 78 6, 7434 K- Ok
BEA0. 1 mg), ¥ H H A Shimadzu 23 7 .

1.2 X%

W A 1 R (o BN R I 42 A3 o X =
Bt 71 25, 41543 1 R 20241016 .20241024 ,20241030 .
20241107, 20241115 20241122, 20241204 , 20241210
20241216 .,20241220, %% 5 M S1 — S10); (R, S) - 5HFH
SRS (358 111753 - 201706, & & 100%) 12 F 4
X BE S (58 111607 - 202305, 5 5 98. 3%) % 1
X HR (45 2k 110821 - 202318, & &t 95. 8% ) % ik
A KRS (35 111810 - 202209, & 1 96. 06%) ,
Y o 2 SR iR B s BN S IE YA £
ikl Hax ¥y ot ali, K B4tk .

2 FiEE4ER
2.1 EiEEE

O35 A« Agilent Cyg#E (250 mm X 4.6 mm,5 pm) ;
WA . CHE (A) — 0. 01% WL K 7T (B) , B B v it
(0~ 15 min B} 7%A — 9%A, 15 ~25 min i} 9%A —
15%A , 25 ~ 43 min B 15%A, 43 ~ 45 min B} 15%A —
17%A , 45 ~ 53 min B 17%A, 53 ~70 min B} 17%A —
22%A , 70 ~ 80 min i} 22%A , 80 ~ 90 min Hf 22%A —
7%A ,90 ~ 100 min B 7%A ) ; it : 1. 0 mL / min ; Kzl
£ 1236 nm; AEIE 30 °C; EMEE LS wlo

2.2 AREE
A3 9 B 4 B o) BER, 4500 B RS R AE L I 70% H

VA HRCEE 1 mL 5 (R,S) — 5K 32 peg TR 12 pg.
HEREE T A 303 g JE T 205 wg BYTR AT IR SIATR
W 25 BURE & 25 mL, I 2R SRR FEHR B 6 1K, IR
25 mL, 5 CMR ORI, 751, 3R N 70% WY B e
B 25 mL &, I 70% WL A, BEAT, BASHER
ol VA TR o AR 0 RO B Ak T R TS L A B
R B AR | R B4 BR R S AR A RO A ik
] S B A X R R

2.3 1EYEHIEHR

2.3.1 FEFEFE

i B AR B 2. 2300 N A AR (S 1) 32 2. 130
TR S S PEREI E 6 YK, LA 4 (R, S) — 54K ]
R 2 BRI T4 AT G (X AR G B8 15 1] CRRT) AR X
U T A (RPA) o 45 B2 19 RSD 43 %14 0. 13% ~ 0. 48% Fi1
0.80% ~ 2. 61%(n = 6) , WG E R 4f

FoE MR I ) B 2. 2 T R IR A TR (S1) L, 4 )
TZEEIE0,2,4,6,8, 12 h B4 2. 1 W (0,335 55 4
FEMSE , LA 4[ (R, S) - 5KE | S g TR A IH
& (%) RRT A1 RPA . 45 5 (1) RSD 43 %4 0. 08% ~ 0. 32%
1 1.78% ~3.78% (n = 6) , & B AL i 7 T = LI
12 h N AR GE .

2 PRI R —HEAE S (ST IE &, 4 2. 210
7R A A S, AT 6 40, He 2. 1T Ak A
PRI E LA 4[ (R, S) - 54K | A S BRI TR 4
A 0 1) RRT 1 RPA 45 S (% RSD 43 5l 24 0. 16% ~
0.37% F1 1. 80% ~ 4. 15% , W ik EE R IF .
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VR, 12 2. 1 00 8 3 S R g RE DN 22, DA v 24 €83 48 4L
P13 R DL BE TR 2R 8 (2012 Ji ) Ak B (5,33 5] (B finds &
FEIE UL 1), Lhgs SRR S S IR, 150 B[R] 26 56 3k
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Fig.1 HPLC overlap fingerprint and reference fingerprint of 10 batches of samples
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0. 3 min, 2K FH 0B, £ Mark I DT i (6 - 7 , A2 % IR
G (UL IR ), T #EAT A RLEE PEf o 25 28 1O HERE S 5
Xof B PR3 B AEARLBE T LR 0. 976 ~ 1. 000, AL K-

10 HLRE S AR 16 4 HA7 06, SR FH R B3 15f [ B A
2, SIRA X A TR (LI 2) LX) F8IN T 443t
AW SR B I TR RS IR R 4 (R, S) — HAKE ]
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Fig.2 HPLC chromatogram of mixed reference solution
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Fig.3 Result of CA

PCA : L 1O LA il 16 4> He Ay e T AR Ry it s 2540
PEATARIEAC AR B, D) 32 B0 9 R (R B BTk % R Ak i
K HH Simea 14. 1FAF AT 120025 5 34 3 ) RS
BIRT 1, B3 ) 200wk R 93.582% (WL 1) (45 3R
LI 4,

OPLS — DA : LA 4 K 3% 16 4> oAy s i 1y FH g 75
i, R Simea 14. 1820 B o 25 S L E B2 4> 2
g3, AR (A5 4> B L L S) il B R S EURX N
0. 730, B X 73 S50 R?Y 9 0. 616, B8 T f1 2%k 0>
40. 602, 2% B T EE A RUA ST 5, 0] FHF 10 HLRE S 41
(] 22 52 AT o o B 45 SR AR i T PR (VIP)(E LA 6.
VIP i A FH DL A 45 A 05 9 3R R A X AR 43 2 )
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Tab.1 Eigenvalue and variance results of Langiao Jiedu Oral

Liquid samples

FhRa M FETHRE(R) R FETRE(%)
Al 9. 862 53.349 53.349
A2 3.535 26.428 79.777
A3 1.577 13. 805 93. 582
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Fig.4 PCA score plot

591 18 552 W i 5 R i R B, R O 2B 2 SR A AR A 1)
FE bR o VIP AR 3, X 4[] 2 5 19 s i 13 =150 AR
LA VIPE > LR vebrife , SLifidk i 7122 by,
AL KB/ IME IR M O (I 10 16 7 16 15 GEFITY) |
WA 12 0 11 GZESR 1 A 4 (R, S) - KA .

1.269 73%to[ 1]
1000 :
500 “®o
S6
01 : =&
S8
-~ 500 : 53‘ '
-1000
-1500 : : ‘ ! ! 1..000 01%t[ 1]
- 4000 -2000 0 2 000

El5 104#t# & OPLS - DABHE
Fig.5 OPLS - DA score plot of 10 batches of samples
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Fig. 6 OPLS - DA VIP plot of 10 batches of samples
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1. (R,S) — goitrin 2. Mangiferin 3. Forsythiaside A 4. Phillyrin
A. Test solution B — D. Negative reference solution (lacking Forsyth-
iae Fructus, Anemarrhenae Rhizoma and Isatidis Radix,respectively)

Fig.7 HPLC chromatograms of specificity test
LM R HEEE 2. 2 00T IR & 0] HE it 1 R o
R PRAE , N 70% W BERR B, 1802 B3R & 3T il i
3% 2. 10 gl SR P RERE DN SE |, 0 S0 T AR LRyl
JG3 B (X, g / mL) R AR A (I TRIER (V) S A AR
PREEATAANE A A5 BUH T e AR LR 2.
R2 HKUXRERLER(n=5)

Tab.2 Results of the linear relation test(n = 5)

SR TR RSD 739K 2. 26%,2. 69%,1. 46%,1. 47%
(n=6), FUIHLX AR IRCE 12 h WA E .

A I 100 B R — L RE T (S1) , #22. 25
J7 v il 2 A S, AT 6L e 2. 1 IR gk A
PRI E , T2 S 0 TE RO TSR A i A R (R, S) -
R P RAF G ER T A G Y A A RSD
I35 K 2. 22% . 2. 80% . 2. 87%.2. 55% (n = 6) , F W i%
Ik EE R

TR [l i X 56 - BCR) — I BE A (S1) 12,5 mL, 3t
6173, 43 HIHL(R, S) — KA P AT ERER T A T
X HRG VS W AS A A, A N 70% PR A A L D RE
0.222 0mg/ mL(R,S) — HHKFEXTHE TN 0. 084 0 mg/ mL
IS B VAT 3. 395 0 mg / mL YERAIETT A X A
VSR 1. 530 0 mg / mL 3% 3 X6 BEGS AR, 45 B 1 mL,
Fe 2. 2 30T AR v R A8 T VR R S S VR He 2. 1 IR
RS UEREN E e R R AL S R (R, S) — HKFE
TERAY GERAME T A ER AT SRR LR Sy BN
101.22%, 99. 92%, 100. 58%, 100. 69% , RSD 4} %
1.98%,2. 74%,2. 24%,2. 16%(n = 6) TN 3,

3 MEEKIRKER (n=6)

Tab.3 Results of the recovery test (n = 6)

Rl B35 42 L E (pg/ml) r
(R,S) - 4%MRA  ¥,=37612X, -61906 8. 105~ 129. 68 0.9997
ER% ¥,=19056 X, - 16 127 3.015~48.24 0.999 8
HAEEFA V,=5649.7X,- 110845  75.95~1215.20  0.9998
#a Y,=7686 X, - 57682 51.3~820.8 0.999 6

K RIS RS B 2. 2 00 R IR A IR SR TR
2. VIR A A5 SRR DU A 6 UK, I SR U
AL G5 R, (R, S) - 5K TR R T A FiE
A 0 1 ALY RSD 43 31K 0. 38%, 0.45%, 0. 80%,
0. 43% , FRINAFHE B B R AT

FoE PR - B 2. 2 30T 3 S R (S 1), & R
H0,2,4,6,8,12 hATH 2. 130 (A% 4 AR 22 i
SRR AL A5 (R, S) — AR To A MR 1 A i

Buky ey MAZ(g) WEEmg MEEKE%) X% RD4)
(RS)-%kA 02245 0020 0.4518 102.39
0.245 0220  0.447 9.19
0.245 0220 0.4540 103.38
0.2 198
0245 0220 0.447 9.29
0.245 0220 04515 102.25
0045 0220 0.4505 101.80
R¥ 0.198 0080  0.2139 100.12
0.198  0.080  0.2113 97.02
0.198  0.080  0.2164 103.10
090 2%
0.198  0.080 02113 97.02
0.198  0.080  0.2164 103.10
0.198  0.080  0.2131 9,17
EEEA 3003 3350 6.4163 100.03
3003 3350 63409 97.81
3003 3350 65276 103,31
100.58 2.4
2003 3350 63781 98.90
3003 3350 6545 103.22
3003 3350 6423 100,21
Ea L4336 LS00 2998 101,91
1436 LS00 29504 9,14
1436 LS00 3.0144 103.32
100.69 216
L4B6 LS00 29390 9.39
1436 LS00 3.0M40 102,64
L6 LS00 2948 9.7
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2.5.2 HEEENE
IBCTO LR 4% 25 mL, 4% 2. 2390 T J5 vk il a5 (il
VR, AR 2. 1 30N 3 2R A HEAR I SE 34K, T SR I THT
B, LAA bR 5 3 SR i rh 4 22 RAn ik W 0 & & 1%
W4,
x4 HREENELER(pg/mL,n=3)
Tab.4 Results of the content determination of samples

(pg / mL,n = 3)
%o (R,S) - %Kk =ERHF

HMBF A A

S1 18.06 9.70 247.90 121.24
S2 17. 67 9.88 229.26 109. 09
S3 20. 83 5.76 210. 35 144. 64
S4 30. 51 6.83 300. 58 188. 67
S5 20. 61 10. 24 248. 67 125. 67
S6 20. 58 9.22 233.21 170. 55
S7 25.25 9.85 246. 30 126. 86
S8 23.27 9.09 235.82 124. 44
89 21.27 6.13 202. 66 136. 76
S10 18.92 7. 10 221.95 148. 67
X 21.70 8.38 237. 67 139. 66
RSD(%) 17.74 20. 59 11.37 17.43
3 itig

3.1 #iXmEratEER

DA e S | Dm0 R AR | 43 501 25 B it L
HERERIR H R R PSS HEFE , 4 Fh 22 b ik Wi &
i, G5 R R R BRI il 5 i A it v i rh 4 A
2SR B R, WOE R FIRT 5 T LR BRI
A (15,25,50 mL) AR UK %R (2,4, 6, 8 O X HEHUK
HIN M, 259K FH SR 41 25 mL, $2H06 YR A AL
&R E R, GO IEE R E, B m AR NE
SN Gt
3.2 @ifgH4ER

5T AEPEK (245,277,330,236 nm) A7 HLAH
(. 20 ) KA (K 0. 01% W R K AR 0. 1% B2
IR X s I i 520, 25 51, L 236 nm AT
L = 0. 01% W FR /K S WA TS AR RS, (35 08 19 L e
o S WA e AT e o B AR O
3.3 ByEEEEENEERSHT

K HPLC WL #E ST 1 W 2 1 i s s B, 4t
e 16 A 1 F5IA T 4Fh sy IR T T i
D7 A HPLC 88 IS AR UM R 47, B BT 1Y
B — Pk S SR AR bR o & i AR — R
8, OPLS - DAL R B/R , A 7 MHEEE VIPER T 1, %
HHIC 7 Fof s 53 1T A 5 M) A 2 1 IR i 1) 2 S
W, BOPP 22 5 5 IR 2 0 S0 R A R IBORT ) A8 T
A, N R A2 A SE A RE RN T
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AT P kR i, LR ke, A M RE

PEAF , 25 S, 45 A it e o, R T X i R

B FIR VRS AT 1 4 1), SRR S B 22 48 Bm i 43 1Y 7 1

A3Atie) nT T W AR R 1 IR o A
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