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Simultaneous Determination of 11 Active Components in Yuhuai Tablets by HPLC-QAMS

CHI Jing', BI Xia®, LIU Zhimin®, LIU Dejun' (1. Preparation Center, the Third Affiliated Hospital of Liaoning
University of TCM, Shenyang 110003, China; 2. Dept. of Clinical Pharmacy, the Third Affiliated Hospital of
Liaoning University of TCM, Shenyang 110003, China; 3. Northeast Pharmaceutical Group Co., Ltd.,
Shenyang 110026, China)

ABSTRACT OBJECTIVE: To establish the method for simultaneous determination of 11 active components in Yuhuai tablets,
such as gardoside, shanzhiside, gardenoside, genipin 1-gentiobioside, geniposide, ziyuglycoside [ , ziyuglycoside II , narirutin,
naringin, hesperidin and neohesperidin. METHODS: HPLC-QAMS method was adopted. The determination was performed on
Agilent TC-Cys column (250 mmx4.6 mm,5 um) with mobile phase consisted of acetonitrile(A)-0.1% phosphoric acid solution(B)
(gradient elution) at the flow rate of 1.0 mL/min. The column temperature was set at 30 °C. The detection wavelengths were set at
238 nm for gardoside, shanzhiside, gardenoside, genipin 1-gentiobioside and geniposide, 203 nm for ziyuglycoside [ and
ziyuglycoside II ,and 283 nm for narirutin, naringin, hesperidin and neohesperidin. Using geniposide as an internal reference, the
relative correction factors of other 10 components relative to this component were calculated, and the contents of each component in
10 batches of samples were calculated. The results obtained by HPLC-QAMS method were compared with those obtained by
external standard method. RESULTS: The linear ranges of gardoside, shanzhiside, gardenoside, genipin 1-gentiobioside, geniposide,
ziyuglycoside 1 , ziyuglycoside II , narirutin, naringin, hesperidin and neohesperidin were 0.87-43.50, 1.99-99.50, 4.06-203.00,
7.35-367.50, 12.97-648.50, 28.98-1 449.00, 3.79-189.50, 1.57-78.50, 18.05-902.50, 0.66-33.00 and 14.38-719.00 pg/mL(all »>0.999 0).

A KT A [ T 2545 a4 AL TR A BT H (No. & i E 2 RSDs of precision, repeatability and stability (24 h) tests were
AN#pA(2019)43%5) all less than 2% (n=6). The average recoveries were

RN BEFT P2 . M 024-31177263. 96 900, -100.10% , and RSDs were 0.67% -1.74% (n=9).
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31177263, E-mail:phfbhy366@163.com components as gardoside between HPLC-QAMS method and

There was no significant difference in the contents of 10 active
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external standard method in 10 batches of Yuhuai tablets(P>0.05). CONCLUSIONS: The HPLC-QMAS method established in this

study is convenient and accurate. It can be used for the simultaneous determination of gardoside, shanzhiside, gardenoside, genipin

1-gentiobioside, geniposide, ziyuglycoside I ,ziyuglycoside II ,narirutin, naringin,hesperidin and neohesperidin in Yuhuai tablets.

KEYWORDS Yuhuai tablets; HPLC-QAMS; Multi-index component; Relative correction factor; Content
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Note: 1. gardoside; 2. shanzhiside; 3. gardenoside; 4. genipin 1-gentiobioside; 5. geniposide; 6. ziyuglycoside 1 ; 7. ziyuglycoside II ; 8. nariru-

tin; 9. naringin; 10. hesperidin; 11. neohesperidin

E1 #EHtmaRENHPLC B

Fig1 HPLC chromatograms of Yuhuai tablets test solution and other solutions
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x1 RFHEFUMFULIHNEEXRRERER
Tab 1 Results of linear relationship of components to

be determined such as gardoside

R EIEyTE: r HAR, pg/mlL
fEFHt Y=9.147 5 X 10°X+577.60 0.999°5 0.87~43.50
i Y=14622x10°%+1 1618 09997 1.99~99.50
R Y=19127x 10°X—787.40 0999 1 4.06~203.00
R T 1=2210 1 % 10°X+895.20 09994 735~367.50
faFH =256 1 x 100X—1 3149 0.999°5 12.97~648.50
MR 1=3.043 3 10°X—600.20 0.999 6 28.98~1449.00
kA T=1.615 8 10°+238.50 0.9998 3.79~189.50
FEMET Y=1.123 4% 107X - 589.00 0.999°8 1.57~78.50
Higs i Y=3.244 6 10°X+1 084.5 09994 18.05~902.50
e Y=T.034 9x 10°X—869.30 09998 0.66~33.00
Al Y=2958 5x 10°X+744.40 0999 6 14.38~719.00

1.06% .0.99% .0.71% .0.60% .0.53% .1.02% .1.13% .
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WS, R IE IS 3 a2 2 s .
2.9.2 R[FEMLES OGS EE A5 3
AR HPLC 1 (Agilent 1200 % Waters 2695 %I HPLC {%)
FIUAR A (338 +E (Agilent TC-Cis, Capeell Cys.Kromasil Cis,
A4 250 mmx4.6 mm, 5 pm) , FHi4s 544 [R] “2.27 37,
R B2, 117 T YR o) B i T G o, R 22 I
ICSEHE FR T AR R SAE T e R XU
T AT MR A T 21 T 2SS 1
R B U K IR, 42 12,917 10T kit
BB RASREI A (BEF- 17 BRAM) (AR XS 1 1 R 7, 25
W3R, 2 3 AALHE T3 1155 10 Fh Rz sk 241
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Tab 2 Calculation results of relative correction factor of components to be determined such as gardoside

RAMRMEE  ETHE g BREFE  wRTRRREE e R ZEME T gz ¥ g T

I 27908 17384 13729 11372 08263 15446 207 08054 36709 08377

I 27956 17409 13280 11880 0.8067 1568 6 20514 0.7976 35956 08619

I 21739 17404 13629 11454 08423 15506 22510 0.789 1 36013 08382

N 27936 17241 13612 11720 0.844 0 15624 20307 0.7888 3.5652 08747

y 27946 1764 6 13122 11478 08427 16095 23017 0.7839 37132 08688

Vi 27937 17460 13394 11575 08393 15784 22699 0.788 4 36256 08630
Al 27904 17424 13461 11580 08336 15690 20579 0.7922 36286 08574
RSD, % 029 075 174 163 176 148 157 0.98 150 1.8
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TN HIFE5 AT AT TR 1T AE 10 FRAEI AR 2 AH XA 1 R
FHIRSD K 0.52% ~1.84% (n=5) , e WA [al bE IR % A

2.10 BirfaiigErE L

& FIAS [a] HPLC 1Y (Agilent 1200 %!  Waters 2695 %!
HPLC 1% ) 1A [\ {43 43 (Agilent TC-Cys, Capeell Cis.
Kromasil Cs, A& A 250 mmx>4.6 mm, 5 pm) , H4y 5
TRl “2.27 300, K5 28 W BC“2.1.17 300 R 1R A % B S I8 O
i, HEREIE IR ICSEAE TR L LAE T R R AT
e e ISR HE T A e T ks R I
SERTAN BT MR R B T RS B AT Y i i R R
1), SR A £ B I B v 5 H AR G i de (B 1 PR AM)
WATREANL, R NFE 6 7R, HHER 6 AT AL AE T 1155 10
Tofr 5 0 8 4 A % B3 B (8] 1% RSD 2K 0.65% ~1.59%
(n=6) , 2R FAR XS (7 B B )k B AR X H A o i g ik
THHERREN
2.11 HREENERLERLE

BCLOHEMTRE F , Bt PAT 3 003, 20 4 “2.1.27 W
07 W 5 AR A VA TR, TR 2.2 TR (A A E R
SE SR FHAMRIETH AR S A LU R U8 1 & 1
[, I FHF NS, 32,9, 0730 F ki H A H A
10 B4 A AE XA 1F -9 R FH QAMS 335 B 43 7
it o R SPSS 26.0 GET AT WA Iy i ik a5 R A 7
(R (K3 K HEa=0.05) , Z5 R UNFK TR, HhFE7A]
1, R HPLC-QAMS 1 A5 F-87 1145 10 R 808
HER o S AMR IR I S e e, 2 R gt
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Tab 3 Calculation results of relative correction factor of components to be determined such as gardoside under dif-

ferent instruments and chromatographic columns

Xz julfijid frsd  WEFE  BRETH  ORVREREE  mRERT el SEMEE O MEE BEE WA
Aglent I200BHPLC{  Aglent TG-Cic 27927 17476 13495 11602 08374 157123 22599 0790 36313 08615
Capeell G 2855 17652 13309 11925 08350 1598 6 20973 08111 3698 08868
Kromasi Cs 27880 17189 1306 6 11307 08163 15321 22006 07766 35829 08425
Waters 69SIHPLC L Aglent TC-C 28163 17544 13528 11794 08419 15880 22714 08049 36502 08739
Capeell Cy 28154 17537 13602 11728 08447 15974 22630 08058 36477 08770
Kromasi Cs 2798 17306 1337 11509 08296 15558 20451 07861 36295 08383
Tl 28063 17451 13473 11644 08375 15740 22562 0797 36402 08667
RSD, % 053 0.98 187 189 159 167 148 1.6 104 182

R4 ARRETHRFHES 0FEURSENRERFHITESER

Tab 4 Calculation results of relative correction factor of components to be determined such as gardoside under dif-

ferent flow rates

YA, mL/min R i e BRETFH dRTRRWEE R Sl 1 EEME Ml A Wil
08 28057 17670 13795 11802 08559 15935 23006 0.805 6 3.6804 08770

09 28096 17586 13562 11675 08413 15824 22781 08019 3.6419 08613

10 2788 1 17409 13447 11553 08311 15672 22560 07908 36252 08547

11 27803 1791 13386 1.146 6 08208 15516 20065 07875 35971 08502

12 27711 17067 13133 11309 08175 15336 22118 07823 35703 08447
TG 27950 17405 1.346 5 11561 08333 15657 22546 0793 6 36230 08576
RSD, % 0.80 138 180 1.64 188 153 161 124 116 145
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®6 ARMEETHRFHES 0FFUASENRERFHITESER
Tab 5 Calculation results of relative correction factor of components to be determined such as gardoside under dif-

ferent column temperatures

i, fetiiit 4 RRETH RN R | il = e Kepc It
23 28093 175838 13699 L1857 08533 15975 22990 0.8007 36753 08768

2 27956 17425 13547 11704 08417 15798 22683 0.7932 36507 08695

30 27870 17393 13442 11551 08309 15672 22544 0.7880 36258 08539

3l 27804 17347 13306 11468 08251 15440 2476 0.7816 36110 08463

3 27719 17206 13218 11335 08190 15359 22158 07729 35804 08390

Tl 27888 17392 13442 11583 08340 15649 22570 0.7873 36286 08571

RSD, % 0.2 0.79 142 176 164 162 134 135 100 184

®6 ARMUFREBEETRFIEE 0MFNR S BirBISIERXHRERERITESER
Tab 6 Calculation results of relative retention times of target chromatographic peaks of components to be deter-

mined such as gardoside under different instruments and chromatographic columns

155 a3 EF  WEFH BRETHE O RRPRRERET O RREF REFD XEMET Ml Bl R
Agilent 1200BVHPLC Y Agilent TC-C 05212 0.645 5 0.796 3 08545 13228 14312 17407 19630 21534 23730
Capeell Cs 05296 0.6539 0.8008 08725 13396 14548 1769 1 1.990 4 21869 23985
Kromasil Cis 05131 0.6322 07835 0.8330 13101 14135 17165 1.9476 21216 23548
Waters 2095 IHPLCL ~ Aglent TC-Cg 05195 0.636 0 0.7841 0.8462 13150 14261 17326 1.9580 21437 23616
Capeell Cs 05166 0.6418 0.7890 0.8609 13237 14409 1750 4 19721 21725 23804
Kromasil Cis 05207 0.6394 0.7952 0.83478 13282 14307 17382 1956 9 21380 23671
T 05201 0.641'5 0.791'5 08525 13232 14329 17412 1.9647 21527 23726
RSD, % 1.07 119 0.89 1.59 0.78 097 1.01 0.76 110 0.65
R7T ABEARPUMERRSTHEENESR (mg/g,n=3)
Tab 7 Results of content determination of 11 active components in Yuhuai tablets(mg/g,n=3)
- B WETHT g7 BRETHE SRETRRUET  mEf] Mt 1 R ] B W
SN OMAE QaMSIE bk QamsE: ANk QAMSHE SMRk QAMSHE SbEik QaMSE: SMEE QAMSHE SMk QAMSIE Mk QaMSE: Mk QamsE: SMk QaMSHE
S 2857 0227 0232 053 0528 0912 0937 1676 1.690 6951 6903 0804 0787 0376 0383 4059 410 0185 0.I8 3168 3202
2 2289 0182 0185 0.640 0629 0731 0747 2009 1981 8338 8245 0961 0935 0301 0306 3248 3299 0150 0052 3801 3746
$3 3425 0270 0266 0429 0445 109 1079 1344 1362 5565 5599 0645 0.657 0449 0441 4866 4802 0222 0217 2534 2588
4 2828 0236 0240 0555 0567 092 0901 L7100 1736 6712 6736 0859 0863 0391 03% 4267 4280 0191 0195 3379 3402
S5 3004 0208 0271 0633 0615 0997 1022 1864 1882 6089 6104 0937 0915 0426 0443 3391 3416 0205 0211  3.062  3.093
S6 3157 0200 0259 0614 0630 1003 LO3S L1777 L1741 8327 8309 0664 0671 0315 0318 4815 4857 0221 0217 2785 2815
§7 2966 0261 0203 0439 0448 1066 1047 1539 15S§ 8015 7999 0941 0920 0327 0329 4863 4897 0236 0230 3770 3813
S8 2380 0195 0198 0580 0592 0750 0783 1402 1134 5833 5861 0828 0839 0388 0393 4338 4382 0169 0174 3535 3502
9 31970207 0210 0562 0.541 0968 0970 1499 1516 5962 5978 0809 0825 0374 0378 4792 485 0174 0179 298 2991
SI0 3400 0255 0248 0447 0461 1035 1011 1857 1821 7475 7440 085 0824 0360 0355 429 4200 0218 022 3661 3610
FHE 2950 0236 0237 0543 0546 0948 0953 1668 1642 6927 6917 0830 0824 0371 0374 4287 4310 0197 0198 3268 3276
t 0.036 0.067 0.095 0.242 0.020 0.148 0.166 0.088 0.076 0.043
P 0972 0.947 0.926 0812 0.984 0.884 0.870 0931 0.940 0.966
3 Wit UL B A i A b PR SR B PRI o Bl AS
3.1 MRS &E T ERERE FEXFHE U [A] 20,30 .45 .60 min HEATHLAL , e 240 1k

AR 5 75 ] A AR A (I B T TR, DAKE B 1
IHE T4 R HE 18 508 e BRSO MG 715 b
e T i BT 1 5 E R R A e 1 A8
BT B 2 AN HLBRA A R T
(E LR A PR IUSCR AR , [R5 2k 4 S 5 i [R]
2,5 T UORRMAR 5385 (50% .60% .100% ) 1)
H BRI AR R0 (T0% . 100% ) 1 2B R s e =,
AR P SRR A ] 3 SR B AR B SRR, &
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AR B A 4R B30 min S (R s i il 25 07 ik
3.2 BEFHHMLL
FEG B BN, ADFTEHEE T LHE-7K | LI - TR
TR LI - BRI IOFN i - VKT BRI W55 4 A TR B AR
PRAN I CR R BRI 0 B L PR B RABUEE |
o A I S B0, R LA S -K L I -H RIS WA &
- DR R A YR i Sl AR IS, A (5 1 U 49 1 A [) 7
JE 4 e AV TE G, AL 6 -l R 17 VA Rl A A ) 2L
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K PRSI XT BRI AT AIUAH K AH L P 3, e 28

LA NE-0.1% BERR VS WA T sl A] , #5“2.27 I a3k 2%

PRV TR BEVR I . RIS, AT Y 225 SCHR 6 — 1410 €23

FESSTY (Coo FEFN CobE ) HEAT T 8% , 25 5 Kk B Cos L5 AT

[ 43 B R 5 Bl 5 X €35 41 (Agilent TC-Cis, Capeell

Cys fll Kromasil Cys) \FEH# (28.29.30,31.,32 °C) i

(0.8,0.9.1.0,1.1,1.2 mL/min) #i47 7 %%, kK M ik 3

o€, 3 A 35 B A A A DB SR, LA 3 R X A 0 2

R WA K 45 GGEIETE SR 8 B

o 3% ) 7 A R 3R 43 BT, SR 2L BE R S AT R Agilent

TC-C15(250 mmx4.6 mm,5 pm) FEiEA 30 °C i R 1.0

mL/min.

3.3 AT ERI LR

HI 7 AT, 28 e K 38 53 4T, SR T HPLC-QAMS 4 il

SR BT A A P FR A T A 10 R A 808 A Y

T, ZR B IHE R X (P>0.05) ; {H HPLC-

QAMS V£ HYHRAE SR A AT , S A L F

25 BT AW GE T 45T 1) HPLC-QMAS YA 1E ]

{25 R UER , A OB A A, AT TR b

BEFHr 8 LR 1 R e 1 e P e SO

UEASRR RGN L= il i TS E | WD E AN )

P8 B AT RBIRS B 1 B ) [ 22, ] AR 2 1) 248 b

F i PPN PR S IR

52 ik
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