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ABSTRACT: AIM To establish an high-performance liquid chromatography tandem mass spectrometry ( HPLC-
MS/MS) method for the content determination of magnoflorine, 2"-O-rhamnosylicariside Il , icariin, epimedin B,
epimedin C, quinic acid, baohuoside I, sagittatoside B, sagittatoside A, baohuoside Il , cryptochlorogenic acid,
hyperoside, epimedin A and epimedin Al in ( Fried) Yinyanghuo Formula Granules. METHODS The analysis
was performed on a 35 °C thermostatic ZORBAX Eclipse XDB-C ;column (4.6 mmx150 mm, 5 pm), with the
mobile phase comprising of acetonitrile ( containg 0. 1% formic acid) -water ( containg 0. 1% formic acid) flowing

at 0. 8 mL./min in a gradient elution manner, and electron spray ionization source was adopted in positive and
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negative ion scanning with multiple reaction monitoring mode. Subsequently, principal component analysis and
orthogonal partial least squares discriminant analysis were performed. RESULTS Fourteen constituents showed
good linear relationships within their own ranges ( R*=0.996 1), whose average recoveries were 90.39% —
110. 81% with the RSDs of 3. 18% —10. 71% . After the implementation of national drug standards, the formula
granules demonstrated stable quality. Epimedin B, sagittatoside B, 2"-O-rhamnosylicariside I, icariin,
sagittatoside A, bachuoside Il , baohuoside I, epimedin A, cryptochlorogenic acid, hyperoside, quinic acid and
magnoflorine were taken as main differential components. CONCLUSION This stable and reliable method can
provide references for the quality control, clinical application and pharmacodynamic material basis research of
(Fried) Yinyanghuo Formula Granules.
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Agilent 1260 FRCRA G (£E Agilent 22
A]); Triple Quad 4500 Ti%{X (3£E AB SCIEX 2
Al); ME2ME LK% [ Tr2—, HRH-4eR 2
13 (L) APFRZHE]; Sorvall Legend Micro 21R
EE B ML (3E[E Thermo Fisher Scientific 23 ) ;
SK7200B #8745 IV Vi (L VRHS A A BRA

7)) ; Vortex HE(L (3E[F Labnet International A H]) .
B A (5 110737202017, 4l E
98.10% ) . WIFEE C (b5 111780-201905, 4fi &
94.30% ), FEEF 1 (5 111852-201603, &l
99.90% ) X HE it X500 T e It 24 A E O 5 B
AK2EAEB (415 AFCC1410, 4EJE 99.77% ) . &8
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AFDI1301, 4l 99. 15% ) X A S 247 W T R R 5 vk
YIRS A BRA R 2"-0-F 2L FaEwAr I
(#it5 PRF23091541, #[iJF 98.10% )., E&F 1
(#t5 PRF23111422, 411 99.50% ) Xif M i 24 Iy
TR E A B T R A R A 18 % B X R
o (fit5 22082923, 4l 99.30% ) 4T L1 [R] H
EEARA RN A 228 (45 00807AS,
4iiFE 99.45% ) . Mz By (45 J0724AS, 4
98.10% ) XJ RN T K&k X CEMBEAAIRA
Al (&) BAFERCBRIL 20 41, BARWLFE 1,
2 HiES&ER
2.1 &, AR E  REEFRBOK 2160
-O-RZEMEFL R LA 1L, EAEH, HEE
B, WiFEE C, B, FET 1. WiEH B, &
A A, FRER I, REFEIR, S22k, WIEE
A, WIEE AL XHIR S IE A, PR, HR
R E A 1 mg/mL (455 B8 SR TR A 2 AR U
JHie iy % B T o, (R L ARV TR
2.2 B e R & W E AN (Y
2304413101) 0.1 g, # T 50 mL HZEHEIE b,
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1 () EXERATRER
Tab.1 Information of (Fried) Yinyanghuo Formula Granules
P A I 3 A% S iine2
1 s TTBARAT 2450 5 PR 2 ) 1 g B 7 WRAH S F 5 g IR A 2206051301
2 T TTRARAT 2450 5 BR 2 ) 1 g B BURAR Y F 5 g kA 2304413101
3 EE Y VLR RITZ9 A FR A H 1 g B BURAH Y T 5 g TR 2407354301
4 R TLBARAIT 2014 B2 ] 1 g B BURAH Y T 5 g ik A 2209039100
5 e I AR—Jr il 258 R 1 g B BURAR S F 5 ¢ TR A2033023
6 T INAR—F 254 BRA R 1 g BEFRAH Y T 5 g IR (2060883
7 ey INZR LT B F s 25l A BR A 7] g Bl BRA Y T 5 g Ik A 0723001041
8 AR VU1 B Sk 2l R4 2 S A BRAA ] g By URIAR ST 5 ¢ IR 23020111
9 EEE VU1 e 25 M B R A B ] 1 g BEBURAE Y T 5 g IR 24100183
10 EE Y I e a2l BB R R LA A 1 g Bey BORLAR S T 5 g T 24100184
11 e Vi M IT A AT R ] 1 g Bl BURA Y T 5 g iRk R 2024032901
12 e b B B 25 ML AT FR AN ] 1 g B 7 WRAH S F 5 g IR A 24017921
13 KA Abm A s 20l A BRA | | g By RS T 6.5 g Ik A 22036841
14 PREE Jb R 24 b A BRA 7 1 g By RS T 6.5 g kA 22021724
15 PaEE b a2l A BR A H 1 g B RS T 6.5 g ik A 22036851
16 PAE A = LB 2 IR A PR ] 1 g FeJr BURiAE 2 F 6.5 g IR A 2408001C
17 KIEFHE ek 245 A P A B 2 ) 1 g BCHRAH YT 6.5 ¢ TR 24000331
18 PREEY VU1 e a2 M BB R A LA A 1 g By FURiA S T 6.5 g WA 23110001
19 KR I AR—Jril 25 R 6 1 g FeJr BURiA 2 F 6.5 g IR A 24010117
20 KIEFAE J IR — 7 il 254 R ) 1 g BT BURAE Y F 6.5 g IR A AB47A943

JA 25 mL 70% H B, FRaE BT &, #7540 40
min, JE¥, 70% RS Rh R WK A TR, TR A,
0.22 wm FRFLIERE L8, Se0E H S MBI ) 50%
H A SRR R 40 . 500 7%, BRAS (ARG I 2 o s vk
&4 50 ng/mL) .

2.3 &iE4& M ZORBAX Eclipse XDB-C,, (034
(4.6 mmx150 mm, 5 pm); WEHIIE (0. 1%
HR) (A) /K (% 0.1% H/R) (B), KEEEVEME
(0~1 min, 8% A; 1~3 min, 8% ~24% A; 3~7
min, 24% ~25% A; 7~16 min, 25% ~26% A; 16~19
min, 26% ~41% A; 19~26 min, 41% ~43% A; 26 ~

’

27 min, 43% ~86% A; 27 ~28 min, 86% ~95% A;
28~31 min, 95% A; 31 ~31.01 min, 95% ~ 8% A;
31.01~34 min, 8% A); AR E 0.8 mL/min; #
i35 °C; FEMERE 10 °C; #FFE 2 L,

2.4 RS HEBIEEFIR (ESI); EfMET
Hiti; ZRON I (MRM) #8250 A (CUR)
40 psi (1 psi=0.133 kPa); WifE < (CAD) 9 psi;
BEFIRRE 600 °C; 56 (Gasl) |, HBIIMASR
(Gas2) 60 psi; IEfEFHi%5H & 5 500, -4 500
V, ZERE (DP) . SFAHE (EP) . fllf#E[E &
(CE) ., Rl R (CXP) W&k 2,

K2 BRARESH

Tab.2 Mass spectrometry parameters for various constituents

%y 43 F 2 B Q1/Da Q3/Da DP/V EP/V CE/V CXP/V
VNV CyHyyNO, (M]* 342.2 297.1 38 10 28 10
2"-0- AR 1 CyHyO, [M+H]* 661.3 369. 1 45 8 34 17
AT Cy3HyO 5 [M+H]* 677.2 531.2 79 11 23 9
WIFEE B CygHygOo [M+H]* 809. 2 531.2 79 10 33 10
HFEE C C39Hs009 [M+H]* 823.3 531.2 85 10 27 9
iz C3H, NO, [M+H]* 230.2 121. 1 21 10 31 8
B C;H,,04 [M-H]~ 191.0 85.0 -70 -8 -30 -16
TR Cy7H3 049 [M-H]- 513.2 366. 1 -27 -8 -37 -13
WA B C3Hs0y4 [M-H]- 645.2 366. 1 -45 -8 -45 -15
WL A C33HyO5 [M-H]- 675.3 366. 2 -17 -7 -46 -12
FHE CaeHy5049 [M-H]~ 499.2 353.1 -95 -10 -33 -9
[SEENT Ci6H504 [M-H]" 353.1 173.0 -51 -7 -25 -11
2 BH Cy HyO0yy [M-H]" 463.0 299.9 -29 -10 -40 -28
WHIFEE A C39Hs00y9 [M-H]" 837.2 675.2 -107 -10 -29 -13
HIHEE Al C39Hsy 0y [M-H]- 837.3 675.2 -107 -10 -29 -13
Wi Ci3H NO; [M-H]- 228.0 210.0 -34 -7 -24 -10
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2.5 FEFER

2.5.1 TIEMELEE WO xS, R
WePBEN 25 ng/mL WXTRE MW, 76 “2.37 “2.47
WA N HEREI A, S5 UL 1, dstel g, HEE
T, & uior ke 54 Bk oy s FE A, #®
Wz kR m i BT

1 2 3 4 5 6

0 612182430 0 6121824300 612182430 0 6121824300 6 12182430
t/min #/min t/min t/min #/min

1 2 3 4 5] 6 B

sl
0 612182430 0 12182430 0 612182430 0 6 121824300 6 12182430
t/min #/min t/min t/min #/min

1 2 3 4 516

0 612182430 0 6121824300 612182430 0 6121824300 6 12182430

#/min /min f/min #/min #/min
7 8 9 10
A
0 612182430 0 612182430 0 612182430 0 6 12182430
t/min #/min #/min f/min
7 8 9 10
B
0 612182430 0 612182430 0 612i82430 0 612182430
#/min #/min #/min #/min
7 8 9 10 ¢
"
0 612182430 0 612182430 0 612182430 0 6 12182430
#/min /min #/min #/min
11 12 13 14 A
0 612182430 0 612182430 0 612182430 0 612182430
#/min #/min #/min #/min
11 12 13 14 B
0 612182430 0 612182430 0 612182430 0 6 12182430
#/min #/min #/min #/min
11 12 13 14 C

L
0 612182430 0 612182430 0 612182430 0 612182430
#/min t/min #/min t/min

H: ARHEE, B XTI, CoAba (R 40F%) .
1 ZJER 2. REEIR 3. KM 4. &2 5. WIEEE AL
6. WIFE A 7. WIFEE B 8 WITEAE C 9 ERFEH 10 TR
I 1 S A 12, fiFE B 13, 2"-0-RUZHEER FA0CH T
14, TR 1
1. quinic acid 2. cryptochlorogenic acid 3. magnoflorine
4. hyperoside 5. epimedin A1 6. epimedin A 7. epimedin B
8. epimedin C 9. icariin 10. baohuoside [l  11. sagittatoside A
12. sagittatoside B 13. 2"-O-rhamnosylicariside Il
14. baohuoside [
1 &5 MRM &iLE

Fig.1 MRM chromatograms of various constituents
2.5.2 FMIRR, R RR PO IR AIAOE R, TR
€237 047 TAAET RN, 43I
(S/N) =3, S/N=10 A ER (LOD), &k

FR (LLOQ), Z5HILE 3,

2.5.3 ZRMEXRFE 5 R0 R R A X
TRERVAE, 1E “2.37 “2.47 LA TR E .,
DIXTHRA | bR B VR B LA R B AR AR (X)), PR
HETAREA LR (Y) #EATEIE, 25538 R
3, WA EAS A TE R NG R RAT .
2.5.4 fEEERE BUL, b mEREREIRSA
YRR WA 3y, AR A <2.37
“2.47 WA HEREIE 6 Yk, WA RS H
K5 %5 HE RSD 0. 60% ~ 13. 94% , IG5t - ik i T e
SEYIUERREE A 81. 68% ~108. 26% , T, EEEMK
JEF M 93.39% ~ 109.73% ; H [6] k5 %5 BF RSD N
2.64% ~15.15% , IR 5T & vk FE T HF- 2 1 B Ol
90.21% ~ 106.27% , 1 . W& B & W % T A
90.57% ~101. 74% , X ZHAE B 1T,
2.5.5 RuEMAE BUK, b, mREEERS
XHRSIAROE R, T 0, 34, 72 h #£ “2.37 “2.4”
TAAF FUEREIE , 45 72 h NARFRE W E T 4% hl
A3 RIHER B N 88.73% ~105.02% , RSD Jy 4. 18% ~
16.07% , 1fi H1. & BT & W N B 90.06% ~
101.50% , RSD 4 1.58% ~ 7.73% , %W ¥ Wi 18
72 hNFEE R AT,
256 EHEMIKE HEMRBAMS (M5
2304413101) 0.1 g, V47 6 fiy, & T 50 mL HZE
HOEM R, # <2.27 T Jy vk A A A T
TE “2.37 “2.47 WA TR, MMRAETE
B, 27-0-FRAME A E R 1T, BAEEir, Wl
HEB, WIREEC, B, FENL ., WidEHB,
WEET A, BEWND, REJER ., S22k, Wz
A, WIZER AL B RSD 4050 3.98% | 5.45% |
3.22% . 4.10% . 2.68% . 3.83% . 4.95% . 2.20% .
4.40% . 4.69% . 2.23% . 2.89% . 3.09% . 6.94%
FKNZ I EEE R,
2.5.7 JnAERICRIRE: S ROk [22] A,
FEEHREL 50 mg A4 (L5 2304413101) , F47 6
By, BT 50 mL HEHIHT, IMAZRS&FED
IR IR SoE R $ <2.27 TR Oy kil &t
W, AE “2.37 “2.47 WiFUFFHERENE,
MR, g5 0 KR40, 27-0- AL 2 5
W L, EFER, e B, WIEE C, &
MR, AT L. BAET B, WA A, EEWTL.
Pagglsilie . Gx2etkir . WIdE A, WIEE AL P
JAE 81 0k 28 43 91 R 92.59% 102, 10% . 91. 00% .
103.87% . 93.79% . 99.15% . 97.57% . 110.56% .
105.20% . 90.39% . 110.81% . 102.69% . 102.82% .
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Tab.3 Linear relationships of various constituents

% ] = 77 R? VIR (ng-ml™')  LLOQ/(ng'-mL™')  LOD/(ng-mL™')

NSV Y=0. 120 7X+0. 048 4 0.997 2 4.78~373.54 4.78 0.30
2"-0-BRAME R R T Y=0. 006 9X+0. 002 0 0.999 5 6.08~1 186. 62 6.08 0.76
TR Y=0.016 2X+0. 003 2 0.999 9 6.10~1192. 11 6.10 0.38
HHEE B Y=0.006 5X+3.283 9x107>  0.999 5 5.32~1039.07 5.32 0.67
WIFEE C Y=0. 007 2X+0. 001 2 0.999 7 5.12~1 000. 33 5.12 0.32
% Je i Y=0.001 5X+0.003 9 0.996 3 16.49~1 609. 97 16. 49 4.12
FREA 1 Y=0.027 1X+0.003 3 0.996 1 5.13~1 002. 20 5.13 0.32
HiFEt B Y=0. 006 8X+0. 010 5 0.998 2 10.05~981.76 5.03 2.51
W A Y=0.002 7X+7.249 3x10™*  0.999 7 9.82~959.25 9.82 2.46
FEHI Y=0.019 8X+0. 008 5 0.998 7 4.79~935.30 4.79 0.30
(S Y=0.003 1X+0.003 9 0.997 8 6.40~625.25 6. 40 3.20
B Y=0. 006 3X+0. 002 6 0.998 8 5.26~1027.52 5.26 0.33
WIFEE A Y=0. 001 2X+0. 004 0 0.996 3 16.01~1 563. 40 16. 01 4.00
HFEE AL Y=0.001 1X-1.639 3x10™>  0.996 2 14. 98~ 1 463. 06 14. 98 3.75

105.98% , RSD 43 Jill i 4.37% . 5.58% . 4.88% .
3.97% ., 10.71% . 4.16% . 5.32% . 3.82% . 6.46% .
3.18% . 3.82% . 9.11% . 5.44% . 6.66% .

2.6 HsmAEME OREAREL20 HERES, LT
1734y, ¥ “2.27 WF Fikdl&abal s, 7F
“2.37 “2.47 WM HERENE, MRS R, 4

RUWFE4~5, HILrIR, ERR., BFEAET . 9E

FEC, WIFEE B, WIFE A, WIFE AL,

2"-0-

RERR UG I, S8 [ R2 A0 & A
B, HRERAEAET . WIAEE ¢, WIMEE B, iR
A BERVEE N 44.12~85.02 mg/g, 74 EH KA
Ty PR 2] AR s AN [RIHE U i 45 A B A AE
—EES, LL2"-0-RERER R AR 1, 9%
EB, EET D, ST B, WIEE AL EHE,

x4 BHRASEVWEER (1) (mg/g, n=3)

Tab.4 Results for content determination of various constituents ( I ) (mg/g, n=3)

% B oM 3 e S e MM M oM HE1odit

AR ETET, 1.03 1.32 1.43 1.48 1.13 1.07 1.54 1.82 1.38 0.97

2-O0-RERERFEERTT  1.82 1.47 1.26 3.38 1.28 0.74 2.94 1.56 0.98 0.68

RN 27. 49 30.33 21.79 33.00 27.98 24.22 29.08 19. 07 24. 14 23.16

WAEE B 8.15 10. 17 8.41 6.68 9.68 10. 80 11.22 8.02 9.62 8.79

WHEE C 17. 06 19.22 11.88 18. 86 13. 69 11.84 16. 36 19.36 12. 47 9.05

A 53.71 65.27 55.26 51.26 49.87 62.03 44.18 46. 51 48.01 44. 26

Et 4| 1.79 1.31 1.02 2.69 1.48 0.74 2.50 0. 60 0.74 0.77

HHET B 0.73 0.72 0.78 0.99 0.96 0.58 1.57 0.40 0.55 0.52

W A 0. 65 0.50 0.48 1.13 0.55 0.31 1.18 0.20 0.23 0.23

FEHI 0.29 0.23 0.24 0.47 0.25 0.12 0.42 0.13 0.15 0.14

[SEIL 0. 69 0. 88 1.32 0.39 0.91 1.03 0. 62 1.32 1.32 1.15

&Y 0.30 0.39 1.28 0.26 0.57 0.39 0.30 0. 80 0.74 0.63

HIZEE A 3.99 4.37 3.31 4.65 4.03 3.66 4.26 2.79 3.18 3.12

FEE Al 4.34 5.02 1.97 8.27 1.05 2.87 4.30 0.99 0.79 0.73

T MERWE L,

2.7 fFtEy ZEOCER [18-21] kiA, LUK BUMRRE(E S BN 7.57. 3.75, U7 22 STREREE 4T 5

WAy i R R, SR SPSS 26. 0 BT RARIEE

H154.05% , 26.78% , AR 2ETTHAE N 80. 82% ;

M7 2 BTBk 3, SIMCA14. 1 BAE 34T & 440
FIIE 22 i e /N A H 30 53 #T
DIRRIE(E>1 hRiE, 20 #EAE S ET 3 A R4
FRIEE 2> M 6.63. 3.54. 1.45, )7 Z 5Tk R
WIS 47.34% . 25.29% . 10.33% , ZFHJ7 2% Tk
R 82.96% , Hidr, 12 #ibA: Shid kAT 2 4

1790

8 AL S B 7 UKL ET 4 A 35 R R AR 2 Bk
5.63, 3.62, 3.04, 1.21, JFZE kK05 N
40.23% . 25.86% . 21.68% . 8.65% , BT 2551
HRFN 96. 42%

HEl 2a A0, 20 HERESL A3 4 4, 53 6,
8~10, 13, 15, 16, 18, 194ty A 4, Hdbk
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x5 BEHESENELER (1) (mg/g, n=3)

Tab.5 Results for content determination of various constituents ( II ) (mg/g, n=3)

% LA 2t F3dt Fadt FasHt Fiedt FazvHt st H1odt oot
AL AE B 1.73 3.21 1.26 2.14 1.39 1.19 1.84 0.92 1.11 1.30
2"-0- AR HEFEWH T 1.46 1.54 0. 82 1.24 0.83 1.32 1.09 1.23 1.38 1.36
TR 29.86 30.36 25.76 24.61 26.32 33.08 34.51 29.33 23.30 49.37
HITEE B 24.30 21.34 9.24 13.31 8. 89 6. 09 12.20 7.92 6. 87 11.78
WFEE C 9.81 11.13 11.68 9.04 10. 96 17.02 14. 42 12.40 11.36 19.13
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