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Simultaneous Determination of 5 Components in Lingyang Ganmao Capsules by RP-HPLC
WANG Yu-tuan, XU Li-li, LIN Xiao, LIU Qun (Shandong Institute for Food and Drug Control, Jinan 250101,
China)

ABSTRACT OBIJECTIVE: To establish the method for simultaneous determination of chlorogenic acid, vitexin, forsythoside A,
forsyth and arctinin in Lingyang ganmao capsules. METHODS: RP-HPLC method was adopted. The determination was performed
on Waters Atlantis Cis(250 mmx4.6 mm,5 pm) column with mobile phase consisted of acetonitrile-water (gradient elution) at the
flow rate of 1.0 ml/min. The column temperature was 35 “C and the detection wavelength was set at 280 nm. RESULTS: The linear
range were 0.008 2-0.1640 pg for chlorogenic acid(#=0.999 9), 0.052 8-1.056 0 pg for vitexin(#=0.999 8), 0.022 7-0.454 0 pg
for forsythoside A (»=0.999 6), 0.021 4-0.427 0 ug for forsyth (»=0.999 6) and 0.020 6-0.412 0 pg for arctinin (#=0.999 5), re-
spectively. RSDs of precision, stability and reproducibility tests were all lower than 2.0% ; average recoveries were 100.81% ,
99.22% , 102.03% ,98.55% and 99.14% (n=6), respectively. CONCLUSIONS: The method is accurate and reliable, and can be
used for the quality control of Lingyang ganmao capsules.
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Tab 1 The source of 31 batches of Lingyang ganmao cap-

sules
I'% 5
A 130200 120301 111101 11200 120201 130202 130102 130203
B 120913 130325 130326 120628 120921 120625
C 20130201 20120902
D
E
F

20130401 20130505 20130702 20130901
20121201 20130101
20130826 20130817 20130849

G 1238 131150
H 130504 130308
I 20130101
] 130301
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Figl1 HPLC chromatograms
A.mixed control; B. test sample (manufacturer F, lot No. 20130849) ;
C. negative control; 1. chlorogenic acid; 2. vitexin; 3. forsythoside A;
4. forsyth; 5. arctinin
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Tab 2 Regression equations and linear ranges of five compo-

nents(n=>5)
R HlEpigE r AP, g
SIER y=66373x+1.461 7 09999 0.008 2~0.164 0
S y=3492x+253.18 0.999 8 0.0528~1.056 0
BT A y=2533 4x+161.94 09996 0022 7~0454 0
T y=22137v+5.188 8 0999 6 0.0214~0.4270
W3 y=23203x+21.542 09995 0.020 6~0.4120
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TR T AL ST RN 4R 35 1 04 1 ALY RSD 43 il R 1.13%
0.92% .1.04% .1.27%H10.49% (n="6) , WL EHHGF S R 1T,
25 FREMRE

FER WL IR“2.1.2" 100 B A TR 10 wl, 050 F 0,24
6.10,12 h #“2.2" T T ik 4SRRI , Je SR g T AR . 4
H SRR IR T R TT A L4 T R A BE T g 1 B
RSD /341 1.48% .1.03% .1.34% 1.17%F10.91% (n=6) , 3%
WA VA RTE 12 h NFRE .
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F3 MERKEIRELER (n=06) ZR4a
Tab 3 Results of recovery tests(n=06) Continued tab 4
RaraR MR, HREEmg MATmg WEEmg FlK % X% RSD,% iR % SR P EEEERA O EET FE
B 02105 02668 02048 04715 9995 20130817 F 6.53 3.26 271 2,05 279
0231 02001 02048 04791 10205 20130849 F 632 328 265 118 211
02007 02671 02048 04756 10181 10081 120 111238 G 241 109 080 052 366
02115 02681 02048 04725 9980 131150 G 242 0.99 081 041 056
02112 02677 02048 04713 9941 130504 H 6.08 0.68 071 034 035
0209 02673 02048 04759 10186 130308 H 6.2 0.76 0.77 031 056
s i 02105 02717 02640 05312 9830 20130101 I 1.65 1.92 1.99 0.80 3.00
02131 02750 02640 0539 9807 130301 ] 211 105 102 0.66 359
02107 02719 02640 05377  100.68 99.22 113 TR AN RIS B 25 5 e A B i 22 5, TC AR B I R 25 1Y
s oms o0 om ws EAALAATHLE.
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GB1 06 0MI6 0652 10L47 WSCEIE . S5 RH SR IERR AR 4R A AT A
02107 0292 03406 06425  10L6T 10203 085 S5 4E 327,323,330, 277,280 nm AT e RN, 42
02115 02973 03406 06489 10323 7 5B A3 44 280 nm I K BRI AT 55 0 W, ik 280
02112 02969 03406 0623 10141 nm AR HAL R P4 5 SMOR T U0 1k (8% o 297 e
02109 0295 03406 06475 10305 TSI A A ) FEA i A6 0 R AR A DL R, HL R
R 02105 10139 10680 20725 9912 VIR AL LR 4 25  TOARTI T AR U0 A ARG s o
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EEF 0205 1396 1090 23474 988 U, {Bﬁgﬁjﬂﬁjﬁ@@%ﬂé MARREORE AT . IR AR
0231 1389 1090 2345 %0 TR AR S IRA B TR
02007 13208 L0290 23392 9897 9904 066 LE BT AR AR E R A7, 45 R T & AT
0215 13258 L1090 2345 9900 P2 B E TR (1) o A il
02112 1340 10290 23469 994l S 30k
0209 1321 L0290 2364 954 [1] FEFZIT G2 b AR, Ao 25 2, —30[S].2010 4
x4 HREENELER (mg/fL,n=2) JAG ST« B 2 BHE Rk, 20102 1 102,
Tab 4 Results of content determination (mg/capsule,n=2) [2] AHPCHE, 5K GUfH, 22714 HPLC U /& 2 2RI E A rp -3
% FEE N A Y TR (95 R[] A 25, 2007,29(3) : 383,
130201 A 055 056 061 209 27 [3] RAADEHPLC Pl £ J8k B ok 2R 28 1 &k 0]
120301 A 043 0.60 0.62 239 157 P 2h 506k ,2012,3(3):19.
111101 A 028 031 054 %1 [4] HF5 €HPLC RN MR 1 o 5 R i b & i
111201 A 0.35 0.74 0.77 174 146 TR B A4 E,2009,29(1) 10,
- A 0 b3l 0 Lo [5] Wb, BERAE, XI5 , 4 RP-HPLC [a FHI 5 TR o
ggfgi 2 g;‘; 82 g;‘j 1;2 i; SRIETR SR T MR RIS 5 ).
130203 A 043 048 048 148 212 HAAT & &, 2012,32(7): 1 253.
120913 B 047 034 032 028 102 [61 %=, B HPLC A AN )™ i i 1
130325 B 050 029 026 031 210 MR A R[] P B E 4 T42,2010,18(2) :46.
130326 B 055 032 031 026 258 [7] Fz %, 255, Ee TP, RP-HPLC 7 [l Al 2 A 7] 7 b e
120628 B 059 045 040 034 260 T TR BLATI]. P £ 25,2013,44(8) : 1 043,
120921 B 050 040 037 026 14 [8] 4L, =i, 5 UPLC Bl i 8 i d e i &
120625 B 0.60 034 035 025 276 ] E 25 5,2012,23(31):2 922.
20030201 c 168 043 053 024 3R [9] WA {5 PEEE ¥ i R HPLC i [m] A 00 2 1 Lo -
20120902 C 3.08 0.67 0.73 049 2.64 % ;:P H{J 7 ﬁjﬁ%ﬁiﬁ’[]] gl(%_% $ , 2009 , 28( 1 ) . 20.
20130401 D 020 003 005 002 0.5 [10] e ki, S FIR, 15052 1k 4 RP-HPLC 12 R 2 2 6
20130505 D 0.16 004 003 002 0.05 o DA
20130702 D 0.18 0.03 0.06 0.01 0.04 SR TR AT RO P L. 25 4 AT 2 &, 2010,
20130901 D 0.14 002 003 004 0.10 30(4):633, o
20130101 E 114 026 03 0o 2% FEE[T]. P B 259, 2010,24(4) : 389.
20130826 F 592 264 211 099 720 Wk H i :2014-04-25 &8l H#H:2014-07-07)
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