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Abstract: Objective To establish the HPLC fingerprints of the benchmark samples of Yiguan Decoction (YD, — i #l), determine
the contents of its index components (5-hydroxymethylfurfural, ferulic acid, senkyunolide I and verbascoside), and study the transfer
pattern of YD benchmark samples, so as to lay the foundation for the development of compound formulations. Methods Fifteen
batches of YD benchmark samples were prepared, then their HPLC fingerprints were established and their characteristic peaks were
identified and assigned. The contents of the index components in the YD benchmark samples were determined, and the transfer pattern

of the indicator components from the decoction pieces to the benchmark samples was analyzed. Results The similarity of the
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fingerprints of the 15 batches of YD benchmark samples was greater than 0.800, and 29 common peaks were calibrated and the
medicinal materials of each common peak were assigned. Among these peaks, peak 1 was the common peak of Beishashen (Glehniae
Radix, GR), Maidong (Ophiopogonis Radix, OR), Danggui (4dngelicae Sinensis Radix, ASR), Dihuang (Rehmanniae Radix, RR) and
Gougqizi (Lycii Fructus, LF); Peak 2 was the common peak of GR, OR, ASR, RR, LF and Chuanlianzi (7Toosendan Fructus, TF); Peak
3 was the common peak of GR, ASR, RR and LF, peaks of 4 and 13 were the common peaks of RR and LF, peak 5 was the common
peak of GR, LF and TF, peak 6 was the common peak of RR and TF, and peaks of 7, 8, 10, 17 and 24 were common peaks of ASR and
LF, peaks of 11 and 20 were common peaks of ASR and RR, peak 12 was common peak of ASR, LF and TF, peak 15 was common
peak of LF and TF, peak 18 was common peak of GR and LF, peak 19 was common peak of OR, ASR, LF and TF, and peak 29 was
common peak of ASR, RR, LF and TF, peaks of 14, 22, 25—28 were exclusive to ASR, peak 23 was exclusive to RR, and peaks of 9,
16 and 21 were exclusive to LF. The mass fractions of 5-hydroxymethylfurfural, senkyunolide I, ferulic acid, and verbascoside ranged
from 90.3 to 144.1 pg/g, 75.6 to 166.2 pg/g, 105.4 to 200.3 pg/g, 149.9 to 293.3 ng/g, respectively. The transfer rates ranged from
15.53% to 27.11%, 38.36% to 62.68%, 16.23% to 31.37%, 31.41% to 55.65%, respectively. The dry extract yield of the benchmark
samples was in the range from 42.95% to 49.93%, and the transmission rate was in the range from 84.39% to 96.15%. Conclusion
The combination of fingerprinting, dry extract yield and determination of the content of the indicator components was used to analyze
the quantitative transfer process of the benchmark samples of the classical formula YD, which can initially formulate the quality
standard of the benchmark samples of YD and provide reference for its future development of new drugs.
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Table 1 Source information of Yiguan Decoction prescription medicinal materials
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Table 2 Random combination information of 15 batches of
Yiguan Decoction benchmark samples
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Fig.1 HPLC fingerprints of 15 batches of benchmark samples of Yiguan Decoction
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Table 3 Fingerprint similarities of 15 batches of benchmark samples of Yiguan Decoction

FE b LiEk(YEs

45 Sl S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12  S13  S14 SIS R
S1  1.000 0.820 0.952 0.834 0.763 0.937 0.813 0.904 0.939 0.890 0.834 0.820 0.776 0.966 0.855 0.957
S2  0.820 1.000 0.760 0.766 0.578 0.838 0.846 0.810 0.816 0.651 0.645 0.874 0.665 0.785 0.657 0.826
S3 0952 0.760 1.000 0.840 0.822 0.729 0.801 0.896 0.937 0.807 0.811 0.792 0.817 0.954 0.892 0.934
S4  0.834 0.766 0.840 1.000 0.923 0.840 0.881 0.732 0.833 0.643 0.667 0.783 0.717 0.872 0.774 0.904
S5 0.763 0.578 0.822 0.923 1.000 0.822 0.835 0.667 0.819 0.665 0.681 0.606 0.695 0.847 0.831 0.866
S6 0937 0.838 0.729 0.840 0.822 1.000 0.896 0.735 0.937 0.807 0.811 0.792 0.817 0.954 0.892 0.965
S7 0.813 0.846 0.801 0.881 0.835 0.896 1.000 0.844 0.920 0.795 0.819 0.788 0.784 0.944 0.853 0.948
S8 0904 0.810 0.896 0.732 0.667 0.735 0.844 1.000 0.915 0.781 0.796 0.867 0.917 0.909 0.795 0.922
S9 0939 0.816 0.937 0.833 0.819 0.937 0.920 0.915 1.000 0.831 0.847 0.798 0.848 0.962 0.889 0.970
S10 0.890 0.651 0.807 0.643 0.665 0.807 0.795 0.781 0.831 1.000 0.966 0.596 0.676 0.828 0.944 0.849
S11  0.834 0.645 0.811 0.667 0.681 0.811 0.819 0.796 0.847 0.966 1.000 0.608 0.709 0.849 0.937 0.862
S12  0.820 0.874 0.792 0.783 0.606 0.792 0.788 0.867 0.798 0.596 0.608 1.000 0.865 0.809 0.616 0.850
S13  0.776 0.665 0.817 0.717 0.695 0.817 0.784 0.917 0.848 0.676 0.709 0.865 1.000 0.827 0.723 0.853
S14 0966 0.785 0.954 0.872 0.847 0.954 0.944 0.909 0.962 0.828 0.849 0.809 0.827 1.000 0.896 0.910
S15 0.855 0.657 0.892 0.774 0.831 0.892 0.853 0.795 0.889 0.944 0.937 0.616 0.723 0.896 1.000 0.926
R 0.957 0.826 0.934 0904 0.866 0.965 0.948 0.922 0.970 0.849 0.862 0.850 0.853 0.910 0.926 1.000
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Fig.2 HPLC profiles of benchmark samples of Yiguan Decoction (280 nm, A; 321 nm, B) and mixed reference substances (280

nm, C; 321 nm, D)
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CHEHLEE . JIBRT), HENE e TAIRTBEER (4D,
BT CCEHED NfebatERsy, @7 —H5
FIREAERE i () 2 B 58 77
231 i E  SunFire® Cig ik (250 mmX
4.6 mm, 5um); JBNAHALHE-0.1% FRRKER,
BREEVEG: 0~6 min, 2%~4%Zfi%: 6~36 min,
4%~16%Z.)1E; 36~51min, 16%~62%Z.JiE; 51~
52 min, 62%~90%Z.fiE; 52~57 min, 90%ZJE;
RFME | mL/min; #R 30 °C; MK 280,
321 nm; HFEE 10 pL.
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Fig.3 Attribution of characteristic peaks in benchmark samples of Yiguan Decoction
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Table 4 Attribution of characteristic peaks in decoction pieces and benchmark samples

e FHAIEVEE ) . FHIEVE )
ez XA M e Wik IR Itz EZ&x B A MIKT T
1 + + + + + - 16 - - - - + -
2 + + + + + + 17 - - + - + -
3 + - + + + - 18 + - - - + -
4 - - - + + - 19 - + + - + +
5 + - - - + 20 - - + + - -
6 - - - + - + 21 - - - - + -
7 - - + - + - 22 - - + - - -
8 - - + - + - 23 - - - + - -
9 - - - - + - 24 - - + - + -
10 - - + - + - 25 - - + - - -
11 - - + - - 26 - - + - - -
12 - - + - + + 27 - - + - - -
13 - - - + - 28 - - + - - -
14 - - + - - - 29 - - + + + +
15 - - - - + +
®5 RA-EERERBDEEERNIERRNESE
Table 5 Transmission of relative peak area of characteristic peaks in decoction pieces and benchmark samples
e 2 GEROEE T e HHT U T AR
s & M B MK T NI SRR s & B9 A MRS T BT ZEMERE
1 020 0.40 0.10 0.51 0.25 - 0.43 16 - - - - 0.10 - 0.10
2 1.00 1.00 0.32 1.00 1.00 0.48 291 17 - - 0.04 - 0.12 - 0.15
3 0.28 - 012 0.34 0.75 - 0.55 18  0.06 - - - 0.13 - 0.12
4 - - - 0.16 0.46 - 0.29 19 - 0.39 0.12 - 0.44 0.03 0.38
5 0.18 - - - 0.57 0.19 0.67 20 - - 018 0.13 - - 0.24
6 - - - 0.86 - 1.00 1.00 21 - - - - 0.22 - 0.06
7 - - 035 - 0.21 - 0.20 22 - - 1.00 - - - 0.81
8 - - 0.06 - 0.17 - 0.11 23 - - - 0.08 - - 0.05
9 - - - - 0.80 - 0.12 24 - - 0.06 - 0.18 - 0.03
10 - - 0.03 - 0.86 - 0.76 25 - - 0.09 - - - 0.05
11 - - 0.15 0.04 - - 0.23 26 - - 045 - - - 0.48
12 - - 0.02 - 0.16 0.51 0.22 27 - - 0.18 - - - 0.16
13 - - - 0.06 0.22 - 0.29 28 - - 0.09 - - - 0.05
14 - - 035 - - - 0.31 29 - - 0.02 0.14 0.18 0.21 0.18
15 - - - - 0.28 0.03 0.31

234 LMEXRFRFER  HUAFEREIRE RS
MRSV, 1% “2.3.17 TN (B Sk ERE, DUBERE
JREAREAER (XD, MBI NMAALR (YD, Zfilbr
HEMZ IR AT, 25 550 8 55 H R R
Y=74.795 X—81.621, r=0.999 8, ZMi5H 1.2~

158.4 pg/mL; 7)1 M5 1 Y=41.866 X—69.877,
r=0.999 1, &MVEH] 4.7~82.4 ug/mL; BIER Y=
33.342 X+7.366 1, r=0.999 2, &M 2.2~142.4
ng/mL; BEIEHE Y=3.709 2 X+68.882, r=
0.999 0, Z&M:VEf 2.1~103.2 pg/mL.
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235 REEEES WTRUEEESS (SO il S8 EN - REERSEE, e, aalimA

WVEVR 1 By, HR “23.17 TR MG, ESERE
6 K, THESTRPRE RS IETAR ) RSD fH, 255 5-
PR LRRRE . VR AR 1L BUBRRR . BRI
A RSD 43514 0.49%- 0.37%- 0.37%- 0.37%,
ELNER T LR A R TR

23.6 HEEMES IR (SD, %
“2227 BUNITEPATHI S MR IETR 6 I, 1%
“23.17 TUR AR S5 AR, TH AR I 2
Y RSD fH, 55 S-FRHSERERE . V)1 R
1. FIZRER . BRI R 2501 RSD 25N
0.32%- 0.34%. 0.34%. 0.34%, £WiZITEEEME
K47

23.7 FEMEFES W HBUERMERE (SD K
MV 1Y, f& “2.3.17 TR B AR e A%
JG 04 3. 6. 9. 12 18. 24h HEFE, THE&IEMME
R WE T RA Y RSD AE, 4558 5-32 FHOAmE . v )1
B I BIBEIR . BESIEREFF I AL 1) RSD 43 51N
0.42%- 0.60%- 0.44%. 0.44%, &HIHR S IERAE
24 h WEEME RIF.

2.3.8 fFERICRBE  REEARE SRR ARTE L

—E AT IRAAW, % “2.2.27 TN ik
WA, 1% “2.3.17 OUN ik e ke, gt
T ENE, THE 4 Paba o nFE B &
RSD fH, 255 5-F2HIMEEE . VRIS MBS 1. gk
M2 BSAEEE FRIAE R4 5 A 88.78%-
94.86%, 94.25%-. 96.53%, RSD 435N 2.02%-
1.62%~ 2.71%~ 2.94%, FBIZ 72 INFE U3 R AT
2.3.9 4 FhERARIER S & R S AL AT
B 15 $ib— BT RISEERE S 2403, A s A1 B 2

WO ERTHE, 8 “2.2.27 TR 7 i) 5 R i A
Hde “2.3.17 WUR AR AR, TR
BIE, THEFRFR WA -— BRI HERE S (15
B, SRNE6.

SEREW], 15 fHEEERESY (S1~S15) 1 5-%%
FH EE RS B R 70 B0 90.3~144.1 pg/g, ¥)11E5 A TEE
I REDHCN 75.6~166.2 ng/g, FIELERHR &0 HCN
105.4~200.3 pg/g, EEACHEE =5 H0N 149.9~
2933 nglg; S-FEHEEMRRE . VRS RS 1. BTERER
BRI RSN 15.53%~27.11%-
38.36%~62.68%. 16.23%~31.37%. 31.41%~

®6 15 #H—RAEEHRIBRERS 2EBNEREBE

Table 6 Content determination and transfer rate of indicator components in 15 batches of Yiguan Decoction benchmark

samples

537 PR RS /(ngg ) NSNS (ngg™)

Bﬂ%ﬁﬁ/(ug'g_l) %Eﬁﬁ%ﬁ/(ugg_])

e Wh FEMERES R/ WOr SRMERER BB W JERERES HBR% 0T SEERER HEEE%
S1 368.0 90.3 2454  230.8 1004 43.50 6477 1054 1627 3955 189.4 47.89
S2  549.6 1234 2245 2476 1094 44.18 417.5 1219 2920 5476 2924 53.40
S3 7251 1126 1553 2324 107.6 46.30 6274  129.7 20.67 5059 272.0 53.77
S4 6953 1175 1690 2105 98.3 46.70 9513 1544 1623  523.1 2798 53.49
S5 6237 1102 17.67  378.7 166.2 43.89 601.7  144.1 2395  809.8 278.2 3435
S6  531.1 102.0 1921 2634 125.8 47.76 4844 1154 23.82 4134 2047 49.52
S7  647.6 116.2 17.94 174.6 94.2 53.95 765.0 1518 19.84 6629  263.1 39.69
S8 4015 100.8 25.11 233.0 1034 4438 4103 1287 3137  459.1 2555 55.65
S9 3537 95.9 27.11 147.1 922 62.68 1009.3 2003 19.85  448.7 2458 54.78
S10 453.6 1112 2451 3746 1437 38.36 618.7 1245 20.12 7985 27438 34.41
S11 5346 107.0 20.01 181.2 99.7 55.02 693.2  130.7 1885 329.6 1499 45.48
S12 613.1 114.0 18.59 3009 1319 43.84 709.8  144.6 2037  466.5 2458 52.69
S13 702.0 144.1 20.53 177.3 96.5 54.43 9633  156.5 1625 5882 2627 44.66
S14 7252 120.1 16.56 2572 1154 44.87 694.8  128.7 1852  893.1  280.5 3141
S15  629.8 125.6 1994  144.1 75.6 52.46 721.6 1479 20.50  893.1 2933 32.84
¥IE 5703 1127 2044 2369 1107 48.15 687.7  139.0 21.05 5823 2525 42.05
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55.65%. 455 S-FR MR . VE)IE AEE 1L BER
5. BASTEHELT 4 MBARR 1 & AR 2 KR
BT HIME ) £30%G Fl A, 1 B AERE 5 1 ) £
TEAHXRRE VAT, $RbR S P AR e N AR i &
FUHERE

S1~S15 H S5 A1 S15 (13 )11 %5 AR 1. S9 Rk
BEE AN S11 M BEACHE & 208 L HE W
70%~130%, {HAHAEJEEAGAHZHARMRK, H
JE R PTE 5 250 7= HAH G . BF LRI, U4 )3H
BRI PE N AEE I = 4B SRR AP 3 3%
B S E A T HAR 2 X 1317, S5 dr 3k
HHNIRE, S9. S15 H4HKRH = FENIL, S11
HhEE SR B B REH, SZre e S5 AT S15 HE)I
NS 1. S9 FRRTERER AN S11 th B S &
e H EAE ) £30%.
24 TERNERMGELRSH

B “2.17 ol i) £ 1) — B3 RIUbR 4 BVBROR] — BRI
BRI R bR UE R, A2 S BORE R 25 mL,

BTorReEeiErZzmd, EEKnT %R
J&, 105 CHJE3h, JFETTEEHAE 30 min,
MRS ERR R, TH5E 15 #H— SRR A
— BRI BRI R B

TER=WVNhY
W RN TE IR, VRIS, v R AR,
Y AT R

AR TR A=Y (R T 28 R R AR A R /4
YO AR

TEERR=TER/MLTEX

R FIRA AR HETER, B TERNTE
REERR, GRWNE 7. HREYW, 15— FHT
BHN 42.95%~49.93%, FHITERN 46.03%,
P T B RN 44.67%~55.06%, T-HHBETEERAN
50.16%, T EEi$EEN 84.39%~96.15%, T T&
RAEBHN 91.84%, SFHIR—THAITE %R, Hit T
BREMT B AR T IMER 90%~110%, %
R H R A3 T AR AR I AR R A L

®7 15H—RAREERTEEREER

Table 7 Dry extract yield and transfer rate of 15 batches of Yiguan Decoction benchmark samples

. FER%
OIS — TR/ %
Itz F£ 12| A 3t % it ¥ IR A LA
S1 19.82 20.56 47.70 60.18 47.31 59.06 45.81 43.06 93.99
S2 20.53 16.90 53.04 62.84 43.54 51.80 44,67 42.95 96.15
S3 20.16 16.57 44.29 65.06 62.43 53.88 48.93 44.95 91.87
S4 14.34 15.44 47.13 67.24 63.54 58.31 49.93 45.94 92.00
S5 25.49 13.80 44,01 72.01 72.64 61.89 54.60 49.93 91.44
S6 26.10 17.87 46.91 62.79 66.62 58.63 51.34 47.97 93.43
S7 14.04 15.57 53.73 69.73 50.70 59.95 48.48 44.25 91.26
S8 25.77 10.63 49.34 73.69 69.70 64.79 55.06 46.46 84.39
S9 18.34 11.39 53.04 71.96 61.93 50.71 50.17 45.68 91.05
S10 23.17 13.36 51.10 70.54 60.54 61.73 51.84 48.87 94.27
s11 22.64 21.99 55.03 69.95 58.24 45.32 49.97 45.95 91.97
S12 15.99 15.99 52.63 67.61 63.41 63.92 51.81 47.22 91.14
s13 16.31 16.31 44,57 66.60 63.16 49.67 48.34 43.07 89.09
S14 23.29 16.14 50.64 70.11 60.74 42.64 49.02 45.24 92.27
S15 18.63 13.16 45.16 65.27 70.09 66.80 52.40 48.90 93.32
¥IE 20.31 15.71 49.22 67.70 60.97 50.61 50.16 46.03 91.84
3 it 2y, BEMGUEBATRIL. #hEE S AL Ml Ak

20 A7 7 B UERE A I 8 25 IR 0 B
RIS, JLAEARIE ) AR FEAE SEUERE dh i
B BAEE R . — BRI A B O

S ZAWHIONEE), BAFRMUEATRI. 27
fili 8~ TR TR R T 2y, GiT i,
B, WA, TR, BRI
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Oie AR E =R FU R, MAhBIERER . IS
WIS T 3 REHEHNHIE 2 40 R T 70 ils, SR
S ST B R e s, G IR RS
N T RS 2R A ()4 R 8-200

Az B ) B 35 11 5-53 H I m] it 11
il FF A AR 28 R 5 i B3 A BB A F- - (tumor necrosis
factor-o, TNF-a) F1E IS 2-1p (interleukin-1p,
IL-1B) 7=k, Bl I A bt s, Mg ]
—SEMIRT IR R, R AL, A s
SEACHE L BEOE ORI IF 00, PRI R IR I T I
BRARA T NE R Fa 50220, Rk, %
FHabr o 5 2B i, WO 558 H SRR
i, PIEERR. BESAERET. VPENSNER TENSE
W5 v — BT R FR AR L

AL DIFR AU EIE . FRAR o AT B B AR 1
A%, PRI P -— 53 AR AT ot 1) OG5 o &2 JB
MG ENEE . S5 SR, 15 41— B R dERE 5 &
T 29 N HEHE, i T A 10 ARG FEER IR 26
HIE, 58 6 SUE SR HERRE. 16 ISR
R 18 SUEMIMERR . 20 S e NEE. 21 SiE
REFTHNIE, 22 SIERTELIR. 23 SIEBEIEMREE
24 SUEM R F . 26 SUEVE)IE AR 1A 28 Sk
AN

B E 25 2020 AR EACER 2504 BT 4% R
IFERMEIFET 29 MFEWEF, HEFE yE L
MRl BF O A4S HPLC-UV K 25 ks
Hh B R R G D AAC T A B SR LA R )1 R
TR R AR B T A se s i, T BUARAE
{0 . Ko, FELQIER G LR . 20 =
WCEETF-PE o T 24 H R R 1 B 5 )1 Bt
A1) 5-$2 FFILREREAE 280 nm WA K HL I FE AT
SR, HHPRIELER . AR N ERAH B AR
FEREHAE 321 nm RIS E HIE T 5 70 S o Re
TR ER

AAN, EMERSERRR. UIHERR . AN E.
RS W BRI R AT7E 280, 321 nm A4S
o, Uk, FESCE AR I A I Kk
9 280+ 321 nm. XfF RIRAREZ AL, AFEH S
ettt — IR 9T, 4546 HPLC-ELSD J7 2% —
TURIAE UV B SRR RS R Ry
FHRSUEERT S EE T, B LC-MS (K%
BCFIRICBCR ) AT AT R ], SR —
TR fabn 0 2 (25 8L ) 2020 4ERRRPAHRZY

TR HLE AR R SY, N — BRI HERE 5 ST
AP A T 4 T ) EES AHR

DL 5-F2 FBRMEmE . V)11 E AR I PIBER A&
BT S EANSHR, B R RS IR T
K. ANERECT. RESEE ], & imit
19 31— B BUEUERE St (X S VAR 48 T RS RR
SE— GBI ERE A IE &, DL S0%H B AR F2 AL, 5
O, BIfF. S5 R0 S1S BIFE)IE NEE 1. S9 HIFEEER
AL S11 [ BETEHE L & =SB HIET 70% ~
130%, {EH7EE BBl Z0AH 22 AR AR K, HENIZE i
AR S25M P A O . ZRRFF RN, IR
SN B = IR BRI A A R AR
AN = X S R R SR o & B s), =240
P B AR & d o), S5 A MR o HRIRE, S9.
S15 WYk A =R ENTL, 3277 i S5 )1
PITE 1 AN SO BT AR IR 2 BLIE A S5 1) 130%, S15
HEE I T T SR T YA R 70%. B AR 1,
AN = DX Hp ] R = R 3 R SR T IR R A
7, T R A B E R X, ST FR R H PR
VEJRBH, FRARTE =X 2561, SZr=Hhggmm S11 i
T B EAREE F EIEACTMEN 70%. Kk, £
il 2 — DT R UERE S IR], 7525 RE 244 7 th DULRAIE
SRS R R, SRR SR,
4 g

— BURIIKFE “BE. vE. . &7, AimiE. H
Zikg iy, A BEBAGIT 2 IhaL, EIRHFE B RIE.
AR J 4 T7 T A8, 5 DASEERE o i
O, SRR B R ) A AR R, IR
PF i J5 B R IR B2 Ak T BT AR A 1 /R
—. FREPY REIGK MRS fabRtER
HIE B RME AR, &gy — B
SV RE S R A AR R AT A0 HT, Wb ST
TR ERR R PR R R T, DU A
2475 — BRI J5 S e BoAE S5 750 F o 4 | $2 it
A -
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