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BE. BN AR ZLEzoRi T T4 T HRMEE ). FiE &4 A ACE Excel 5 C, — AR 4 (250 mm X
4.6 mm,5 pm) ,RAFAH THF - 0. 1% BrER ik (F6 BB BE) ik A 1.0 mL/ min, 4098 K % 250 nm, 4284 30 'C,#4F 4 10 L,
HR OARTR MERR R TEERR DB ARG Y HERGEETH A E 58.1025~1 162. 050 0 ng.29.277 5~
585.550 0 ng.26.578 8 ~531. 576 0 ng.27. 685 0~ 553. 700 0 ng.116. 424 0~ 2 328. 480 0 ng.232. 716 0~ 4 654. 320 0 ng.58. 265 9 ~
1165.3179ng WA N5 & A apdmMER X 2 BIF(r=1.0000,n=6) ;5% A8 T LHRIELER RSD ¥/ T 2.0%(n=6);
3 e HEE K R 5 3 A 102, 84%, 94.97%, 97. 09%, 97. 78%, 97. 89%, 103. 54%, 100. 79%, RSD % %1 4 0.92%, 1. 82%, 1. 54%,
1.41%,1.28%,1.23%,0.61% (n = 6) . 14 3t A & F 7 7R 5 89 4 5 % 3 A 266.34~451.72 wg/ mL.30.52~104. 89 wg/ mL.
40.30~127.55 pg/ mL.47. 38 ~ 146. 93 g/ mL.587.37 ~ 1 808. 20 pg/ mL.1 362.30 ~3 963. 03 pg/ mL.105. 50 ~ 754. 14 wg/ mL,
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Simultaneous Determination of Seven Components in Fukangbao Oral Liquid by HPLC
HU Hongda',BI Hongyu’,WANG Ting’ ,XIAO Xiaowu®,ZHOU Zhigiang®*

(1. Jiangxi Provincial Inspector Center for Drug,Nanchang, Jiangxi 330029,China; 2. The First Hospital of Nanchang,Nanchang.,Jiangxi 330008,
China; 3. School of Pharmacy. Jiangxi University of Chinese Medicine . Nanchang . Jiangxi 330004, China; 4. Jiangxi Institute for Drug Control -
Jiangxi Provincial Engineering Research Center for Drug and Medical Device Quality -+ NMPA Key Laboratory for Quality Evaluation of Traditional
Chinese Medicine ,Nanchang , Jiangxi 330029, China)

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the simultaneous determination of
seven components in Fukangbao Oral Liquid. Methods The chromatographic column was ACE Excel 5 C; — AR column (250 mm X
4.6 mm,5 pm),the mobile phase was acetonitrile — 0. 1% phosphoric acid solution (gradient elution),the flow rate was 1.0 mL / min,
the detection wavelength was 250 nm,the column temperature was 30 ‘C,and the injection volume was 10 L. Results The linear
ranges of gallic acid, neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, albiflorin, paeoniflorin, and glycyrrhetinic acid
were 58.102 5 - 1 162.050 0 ng,29.277 5 - 585.550 0 ng,26.578 8 - 531.576 0 ng,27.685 0 - 553.700 O ng,116.424 0 -
2 328.480 0 ng,232.716 0 — 4 654.320 0 ng,and 58.265 9 — 1 165.317 9 ng (r = 1.000 O,n = 6),respectively. The RSDs of
precision, stability, and repeatability test results were all lower than 2.0% (n = 6). The average recoveries of the above seven
components were 102.84%,94.97%,97.09%,97. 78%,97. 89%,103. 54%, and 100. 79%, with RSDs of 0.92%,1.82%,1.54%,1. 41%,
1.28%,1.23%,and 0.61% (n = 6),respectively. The contents of the above seven components in 14 batches of samples were in the
ranges of 266.34 - 451.72 pg / mL,30.52 - 104.89 pg / mL,40.30 - 127.55 pg / mL,47.38 - 146.93 wg / mL,587.37 -
1 808.20 pg / mL,1 362.30 — 3 963.03 pg / mlL,and 105.50 - 754. 14 pg / mL,respectively. Conclusion This method is simple,

reproducible,and accurate,which can be used for the simultaneous determination of seven components in Fukangbao Oral Liquid.

Key words:Fukangbao Oral Liquid; HPLC;content determination;quality control
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CW B L RF- ORG B R J7 43 2 —) , BT25S B K1
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S00E 7 7 35k A (B 1L ol 7 AU A BR S A, Dy 3200y
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2 FHEEER
2.1 BEXGS5RSERMEKE

{3 : ACE Excel 5 C g — ARF:(250 mm X 4. 6 mm,
5 wm) ;BN : S (A) - 0. 1% B R IA T (B) , BRI ¥k
JI56 (0 ~ 10 min i 2%A — 5%A, 10 ~ 25 min I 5%A —
16%A , 25 ~ 35 min I} 16%A — 27%A, 35 ~ 44 min i}
27%A — 58%A , 44 ~ 47 min 5} 58%A — 80%A , 47 ~
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Tab.1 Information of Fukangbao Oral Liquid samples
B AFTE #F AkWlL/R) | %5 AFTF &5 Akl L)
SL ARE 20190306 10 S8 BAd 170518 10
S2 A 20190307 10 S9 CAd 201206 10
S3 AR 20190308 10 SI0 s 201207 10
S4 A 32020080501 10 SIL e 201208 10
S5 A 20200428 10 S12 Dad 160401 10
S6 Bl 180410 10 S13 EAd 190201 10
ST BAd 1T1M 10 Sl4 Fad] 43210101 10

48 min B} 80%A — 2%A , 48 ~ 56 min If 2%A ) ; Wi 3 .
1.0 mL / min; KM 3% K : 250 nm; AE i : 30 C; ghkE & .
10 wWLo 7E M (38 25 0 K, &5 (i e iy 4 &5 B2 3 K T
L5, BB I B F IR IETH AL T 4 000,

2.2 A&

TR A KT BTV W - 0 i O B IR B 4 SR L
SRR B SR JER AT 2 N TR AT R e R B
12.70,11.95,11.04,11.30,11. 88,19. 68,12. 60 mg, ¥
PR, 730 20 mLAS T, FH 50% SRR I E 2,
P AR B — X R S VAR A 4 e B 1 0 BRI
ORI H R R X FE SRV TRAS 1 mL, B SR IR T R VAT

FA VAR T B T 103 )l 3 S I %o R A
2.3 HEFEEE

LA MR - A3 R S B 2. 2 T YA T IR S
TGS VA 3 R BT BB S A4S 10 WL, 4% 2. 173
TR AR A e SR g a5 R A A T e
T e A 5 0 R VA R0 R ) £ B B ) A A A
T B, FLBA M B G, R ik LR R A
UL,

LA R EE 7 HRG B I 2. 2 U IR A5 6T R b
WW1,2,5,10,15,20 pl, 4% 2. 1 300 F (3 455 pERE
FE, DAIERE B (X, ng) ARG AL bR W TR (Y) S DA A b it
ATERAE I o5 3 WL 36 2, R A 45 il o0 16 45 H B FE 3
il PN 5 g T AR R 56 2R LA

R 25 B IR IG RS B IR 2. 2 100 R IR I A A HOE
L2 LI s Ak 1 S HE AR R 6 UK, i ik I T
OB RR B TR ek R R (R R TR B sk iR AT 24
PR AT 251 L H R R U TR Y RSD 43518 0. 37%,
0.36%,0.38%,0.24% 0. 24% 0. 44%,0.35%(n = 6) ,

F2 BMXRERER(n=6)

Tab.2 Results of the linear relation test (n = 6)

L WA AR LW (ng) % ZH(r)
At 18 Ly - At 1E 35y A -
SRISRAS MRV SRR B AR RAT 0. S mLLATEY agg p=0.0230X+0.0062  58.1025~1162.0500  1.0000
PR 0T HE AR 2 mL, AT 256 BRI 2. 5 mLL, i [F] WRRR ¥Y=0.039X+0.0004 29.2775~585.5500  1.0000
— 10 mLZS Y, I150% CBEEZS , RIS . BRE r=0.047X-0.0180 26.5788~531.5760  1.0000
P VS T R 2 OFE i 2 mL, B 10 mL 25 8 BAR®  Y=0.0181X-0.0019 27.6850~553.7000  1.0000
oL N 50% CBERE SRS FRA) 8L BT, RIS HHARE  VY=0.0029 X+0.0010 116.4240~2328.4800  1.0000
P T HE A T UL - FE A A AL T TS, A i e AT CEES ¥=0.0050 X+0.1079  232.7160~4654.3200  1.0000
HEE I 4 115+ A2 14 3 RS PERE HEH  Y=0.0142X-0.0135 58.2659~1165.3179  1.0000
A/ mAU ;‘ O/O"'AL A/ mAU
200 450 250
160 , 1% 200
120 ‘ %281 7 150 6
30 1 6 200 6 100 1
2 3, 150 . 5] i 505l
42 ‘\ ﬂ “ 5' L—“‘ll’“—‘r/min lg§ ! ‘M“'“*qu\#im_ﬁ ,L M{Wwwuw e/ min 53 ““"“‘J““ ’“3”“‘JM“ULJJUJ&“‘“M / min
0 5 10 15 20 25 30 35 40 45 50 55 0 5 10 15 20 25 30 35 40 45 50 55 0 5 10 15 20 25 30 35 40 45 50 55
A B C

A/ mAU A/ mAU

350 500 !

300 7

250 400

200 300

150 200

100 00 | 6

53 o - 2 3¢6M%, il S e——1/min 0 J‘ ““ ﬂ ‘!,;_,_,,\ALAU J’“" ==———1{/min

0 5 10 15 20 25 30 35 40 45 50 55 0 5 10 15 20 25 30 35 40 45 50 55
D E

1. ERFE 2. #EBHR 3. 4R% 4 FBERK 5 HHNEY 6. HHY 7. HER

A BRAMNBRER B AR RIER

E1

A. Mixed reference solution B. Test solution

C - E PR RER(SNSEE 5 53 +0F +3e)
ERREREE
1. Gallic acid 2. Neochlorogenic acid 3. Chlorogenic acid 4. Cryptochlorogenic acid 5. Albiflorin

6. Paeoniflorin 7. Glycyrrhetinic acid

C - E. Negative reference solution(lacking Glycyrrhizae Radix et Rhizoma,Paeoniae Radix Alba,

and Angelicae Sinensis Radix + Chuanxiong Rhizoma + Artemisiae Argyi Folium,respectively)

Fig.1 HPLC chromatograms
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Fee PRI < K 2 W R] — AR (G52 S5) 3
L2, 20T I i A R R R, o0 T
0,2,4,8,16,24 h 44 2. 1 T F 3% 2 4RI 5E L 30
SRV AR S5 B TR W ek R IR 4R AR | sk R
2 ATZTNBE T AT R W T ALY RSD 43 5
0.68%,1.49%,0.82%,1.77%,1.36%, 1. 31%, 0. 38%
(n=6), RUIHE SR S IS 24 h WM R AT

M0 ORG 2 WE] — U (G5 S5) 38
32, 200 N il A R S, AT 6 He 2. 190
T EE SRR A G0 SR W T A, IR TR A a4
WE TR IR SRR R Ek IR AT 25 R T
AT CH RCR 1Y 7 1 F i 4 S Ol 278. 55, 84. 35,
85.11,81.71,1238.91,1 362. 30,480. 23 wg/ mL,RSD
I35 4 0. 34%,0. 81%, 1. 48%,0. 99%, 1. 38%, 0. 94%,
0.67%(n=06), KU EEZERL .

TR T AC i 6 < A 285 o B ) — At 75 42 0 0 A A
(54 S5)1 mL, B 1 mL A3 & & F R B4k iR
SRR BRSERIR AT NER T AT L R R
279.930 8,85. 078 2,87. 963 3,84. 658 6, 1 240. 239 3,
1362.373 0,484.785 3 pg, V17 6 {4, # 10 mL 7 5 Jff
A3 RS 2 TR A BRI R (B TR BT R
i SR SRR BRak IR R AT 2 NI AT 2T L B R
U JE 73 1 A 58. 102 5,29. 277 5,26. 578 8,27. 685 0,
116. 424 0,232.716 0,58.265 9 pg/ mL)5 mL, $% 2. 2 15
O AR AR 2. 1 IR (i A kR
FE LD SR TR, R ISR 25 L3 3, R ik
HERE R AT

i FH P A 6 < e 2. 2 30T ik il A AR i VA VA
201 T {0 % % 1RO S, 5 S AN ) 83 A [ ACE
Excel 5 C;g3 — AR # (250 mm X 4.6 mm, 5 pwm) , CAP-
CELL PAK C#£ (250 mm X 4.6 mm, 5 pum) , Agilent
5TC = C,g#E (250 mm X 4. 6 mm, 5 m) JGFFE &5 120
ELE R 45 B RSD BN T 2. 0% (n = 3) , W]
J5 it FH AT
2.4 HREENE

T % R 1A HEAE S (250 ST - S14) £5 38 i, 1%
2. 250N I v A A R R, H 2. 1 T Ak A ik
FEE , 1 SR T AR, 3 AMPR I TR i v 7 i o3 1)

TR IR,
3 itig

3.1 fEtRMER S IEE

A J 1122 B 0 1) LK 7 R AR 22 R B R
N EZIEOR o, ARG PR AE 22 IR SR ] = DU AR AT
YR BTIR FHR I SE 1 2 o0 ) 3 B AR S

Fz3 MENKRELER(n=6)

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

By BRAE(y AAE(g) WEE() WHEE%)  X(%)  RSD(%)

RATR 279.9308  290.5125 5741048  101.26
279.9308  290.5125  580.8446  103.58
279.9308  290.5125  579.9754  103.28
102.84  0.92
279.9308  290.5125  581.2552  103.72
279.9308  290.5125  579.2852  103.04
279.9308  290.5125  576.7212  102.16
HERER 85.0782  146.3875  229.0488  98.35
85.0782  146.3875  222.8019  94.08
85.0782  146.3875  222.4581  93.85
9497 L§2
85.0782  146.3875  222.3449  93.77
85.0782 1463875  223.7368 9472
85.0782  146.3875  224.2022  95.04
SRE 8§7.9633  132.8940  220.4850  99.72
87.9633  132.8%4 27801 97.74
8§7.9633  132.8940  216.8386  96.98
97.09  1.54
879633 13289040  216.3422  96.60
8§7.9633  132.8940  215.3695  95.87
879633 132.8940  215.0562  95.63
BERE 84.6586  138.425 217.6800  96.10
84.6586  138.4250  221.9008  99.15
84.6586  138.4250  221.4848  98.85
97.78  1.41
84.6586  138.4250  220.9801  98.48
84.6586  138.4250  220.4421  98.09
846586  138.4250  217.5580  96.01
GHREF  1240.2393 5821200 1806.729  97.32
1240.2393 5821200 1802.0329  96.51
1240.2393  582.1200 1804.8649  96.99
97.89  1.28
1240.2393  582.1200 1808.7807  97.67
1240.2393 5821200 1819.6190  99.53
1240.2393  582.1200 1818.4653  99.33
GERS 1362.3730  1163.5800 2576.3052  104.33
1362.3730  1163.5800 2584.6371  105.04
1362.3730  1163.5800 2539.1354  101.26
103.54 123
1362.3730  1163.5800 2581.8729  103.58
1362.3730  1163.5800 2589.2441  103.28
1362.3730  1163.5800 2553.7210  103.72
HEB 484.7853  291.3295  776.4886  100.13
484.7853  291.3295  T777.4222  100.45
484.7853 2913295 776.9766  100.30
100.79 0.61
4847853 2913295 779.8409  101.28
4847853 291.3295  778.6386  100.87
484.7853 2913295 7810645 10170

SR BRAT Jo it o o v X B 2R PR 23 EA T T SE  (H A
B WA A AT S A B, 5 AL RN A A L
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x4 HHtERPTIHESSENELSER (ng/mL)
Tab.4 Results of the content determination of seven components

in 14 batches of samples (pg / mL)

BE RATER WERR GAR BREER YHAET YHF HI®

SIL 437,19 30.52 72,48 58.17  1078.64 3305.19 643.01
S2 449.31 51.09 5158 70.57 871.96  3555.19 630.26
S3 438.18 4220 71.27  85.82 903.03  3319.72 643.90
sS4 377.43 97.36  127.55 146.93  1808.20 3963.03 690.96
S5 278.55 84.35 8511  81.71  1238.91 1362.30 480.23
S6 290.13 - - - 770.80  2311.87 105.50
ST 266.34 34.45  70.35  47.38 903.10  2746.82 361.48
S8 275.98 40.38  40.30  55.76 933.09 2509.15 357.39
S9  401.76 75.95  90.49 117.67 981.60 3120.34 647.83
S10 422.00 80.02  91.45 124.88 978.41  3380.60 710.47
SIT - 451.72 88.61 107.14 135.94  1164.84 3531.29 754.14
S12 - 275.41 97.32  89.75 126.57 587.37  2486.65 470.39
S13 384.88 86.97  68.11 116.51 819.50  2036.11 525.11
S14 - 33437 104.89  96.39 139.35 622.21  2174.98 394.66

E: - h ki,

Note: — refers to not detected.

BT 2018 11 0 35 DA A /0N, 3 AR L BOAR A 9 v d 035
AL D T AT DRSSy B TR AT 2N BR T AT
2545, I I RS TR S G ek IR 2k
iR BREg IR IR ), H B A DR o CH R ) 1 S Fa br itk
Ay W EE T AT 70% DL B2
3.2 IREAEER

TR 6 b, BURE ol i IR A S R 2 mL, AT
245, 43 10 mL 25 f O, Herp 1 0 finid i 50% &
Mt | 7 AL B (3% 500 W, 4512 4 40 kHz) 10 min, i
)5 50% SR 455 3 1R INGd i 50% & BEiRE ,
ZX BE T, 2 P Ak By A5 5 SRIA — B, Bk
B
3.3 REUAFIE®

TR 6 b, BORE i L TR A R R 2 mL, 4%
3403, 3 E 10 mLAS s, 2 5 5K 50% &P
CBHREE B R LSRR, FH 50% SR v IS
iR, R BUA R R 50% O BRI
3.4 SEMREWIT

DK 2020 4F g € rf [ 24 i (—3) p121e2 - ey g i
= TR ) 0 R AR R R R R R | PR AR R R Y
D 30, (A5 F B TE & 7R AT 2N BR AT 20
3 A AN E , B AL A 14 R S I e B
It 009 S S5 AEL, o ) o AR i oo S DR BR L A R | B AR
JE T 3 R A 1 e R B TR AT 2 N T AT 2
T 3 M iy B AT IR R T AR P A T mLE Y
H IE ZEn LUB e R 2% R IR | e 2k R R 1 4 i
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I, ARG T 0.25 me; AN LI E IR AT25 N BR
AT R T, A DT 4. 18 mg. 2020 4F iR (H
[ 2 M (— ) YPPORL e TR o R AR T
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