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Abstract: Objective In order to improve the quality evaluation method and content of Hongqi (Hedysari Radix), this study
established HPLC fingerprint of Hongqi (Hedysari Radix) and determined the contents of four active components. Based on the
establishment of multi-component content determination method, it provided the basis for the measurability of its quality markers.
Methods HPLC method was used to establish the fingerprint of 36 batches of Hedysari Radix. The common peaks were identified
by comparison with reference products, and four methods for the determination of active components were determined and established.
On the basis of fingerprint similarity evaluation, cluster analysis, principal component analysis and discriminant analysis were used to
analyze the differential components of 36 batches of Hedysari Radix. Results There were 16 peaks in 36 batches of Hedysari Radix

fingerprints, and four peaks were identified, which were calycosin-7-glycoside, ononin, calycosin and formononetin; The similarity of
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30 batches was greater than 0.900, and the similarity of six batches was 0.802—0.900. The 36 batches of Hedysari Radix were divided
into four groups by cluster analysis; Four principal components were extracted by principal component factor analysis, and the
comprehensive scores of principal components of the five batches of Hedysari Radix were low, which were significantly different from
the other batches. Hedysari Radix was divided into two categories according to the growth type, and four categories according to the
commodity grade. The differential components were peak 7, ononin, peak 10, calycosin-7-glucoside and formononetin; The results of
discriminant analysis were consistent with those of principal component analysis; There was a significant negative correlation between
the total amount of calycosin-7-glucoside, ononin and four active components and the comprehensive score of principal components.
The four active ingredients identified became the scientific quality markers of Hedysari Radix in the aspect of measurability.
Conclusion The established the HPLC fingerprint and multiple component content quantitative method combined with the
combination of chemical pattern recognition method can effectively analyze the quality of Hedysari Radix, with view to providing
research foundation and reference basis for the quality control and evaluation of Hedysari Radix.
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Table 1 36 batches of Hedysari Radix samples
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Table 3

variance contribution rates of 36 batches of samples
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36 batches of samples

i VRN
71 : I i
Gt TTETTERE% FATT Z TR Y%
1 5.518 34.485 34.485
2 2.861 17.879 52.364
3 1.672 10.450 62.814
4 1392 8.700 71.514
6_
5,
i 4]
)_H
*IE 3
2
1 S
~—
0- T T T T T T T T T T ‘._ “h: 74.:7 li‘ ‘:
123 4567 8910111213141516
E3 #%AaE
Fig. 3 Scree plot
/_‘-‘-_-‘-‘_—-‘-__‘-‘-‘—
1.0
S]6 S13
. 0.5] SZSIZL,SM& it
?g 0 - oS5 o @Sl
“0s 5155
$67° s8
-1.0
ol
1050 05 771050707
1 53

4 EpSE
Fig. 4 PCA gravel map

* 4 BEFHEERE
Table 4 Factor loading matrix

S B 3 B

B 2 3 4 | ® 1 2 3 4
9 0917 -0.039 0277 0.011] 11 0.559 0.402 —0.381 0.027
10 0.807 -0.253 0.106 0.265] 8  0.515 -0.664 0.185 —0.318
7 0.751 —0.258 —0.160 -0.272| 16  0.191 0.599 0.205 0.071
120717 0302 0484 0.062] 6 0572 -0.574 0.435 —0.052

1 0.684 -0.075 -0.410 —0.202)f 2 0292 0499 0.256 0.327
15 0.631 0.505 -0.341 0.057] 4 0494 —0.498 —0.161 0.233
3
5

130591 0.468 —0.294 -0.042 0.365 —0.409 -0.572 0.479
14 0574 0438 0.264 —0.238 -0.025 -0.109 0.234 0.800

S20>S19>S27>S18>S21. S18~S21. S36. S27
ZEEH AR, HHAAIRA R E R B,
2.7.2 TN DL 36 A M e g Kl

G5 ERorl EWA2 T3 EER4  GEGR HF
St -0.824 0942  -0.625 1222 -0.624 24
S2 0.160 0.128  -0.724 -0.960  -0.081 21
S3 —0.485 0.445 1.001 —0.631 -0.038 20
S4 —0.461 1.041 0.730 1.070 0.196 16
S5 —0.955 -0.148 1.023 1.078 -0.155 22
S6 2244 1339 -3.057 2252 -1.131 26
S7 1.144 0.981 0.446 4.145 0.977 8
S8 -0.520 1.132 0.633 —0.887 0.012 18
S9 -2.164  -1.998 4261 1.011 -1461 28
S10 0.560 2.624 0.736 2424 0.950 9
S11 —0.168 -0.996 0.055 2232 -0.036 19
S12 0.463 -1.346  —0.040 5.836 0423 15
S13 2.792 1.040 2.279 5.834 1.895

S14 2571 1.963 1.011 4.903 1.770 2
S15 2408 -0.519 1.042 6.003 1.369 4
S16 0.832 0.550 1.407 3.588 0.845 11
S17 2.107 2125 0.707 1.893 1.345 6
S18  -10.132 -4.731 -6.772 -12.274 -6.115 35
S19  -8.135 -5.421 -7.799 -4.710 4999 33
S20 -10.318 0.548  -1.758 —4.062 -3.997 32
S21 -15.744 7741 -9.033 -20.089 9505 36
S22 0920 4473 2418 2.501 -0.647 25
S23 1469  -0.437 3.429 0.294 0812 12
S24 1184 -0.189  -0.229 1.266 0461 14
S25 -4366  -0.704  -1.022 0.142  -1726 30
S26 3.692 1430  -0917 3.802 1.764 3
S27  -8.503 -8.745 -5.690 -6.029 5615 34
S28 2.833 -4.099 3234 —4.492 0485 23
§29 2317 0.086  —2.058 -1599  -1.138 27
S30  -1524  -0412 4912 2776 0.156 17
S31 -0.904 4434 2.687 1.387 0.883 10
S$32 0.959 2387 0272 -0.389 0.695 13
S33 2.606 1508  -3.982 6.346 1.304 7
S34 4.187 -1.089 2927 4.645 1.347 5
S35 -3.963 0366  -1.178 -2.511 -1.643 29
S36 5810 4259 327 -8.070 3810 31

16 MLHERIETAFNE R, RAZ SR
f: SIMCA 14.1 47 FE sy 704, BL 36 fILL kK
HA R, R S R, %ﬁiﬁéﬁé%u%ﬁz
LLREN LAy IR . LA 36 LA i fh & o 41 A, £
R 6 Fron, ASFER SRR R R
BWArE (B, 7.9 (EREE D). 10 X E K
1 TR, W2, 16 (PR R, 12 (BERH
B> Ay 2 TTmREK
2.8 FRISHh

¥ 36 A RAKLR A ER, LL16 ML
UEERRUEA IS IR I AU A AR S 1 1 /N R 3
(E%=-0.532 x1—0.191 x,—0.324 x3;—0.038 x4+0.
526 x510.759 x6+0.687 x7—0.407 x3—0.074 xo+



¢EH 2023F€ 128 $54% B 238  Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 23

= 7837 »

0.581 x10—0.350 x11—0.494 x12+1.377 x13—0.943
x14+1.079 x15—0.265 x165 x1~x16CFTIE 1~16). 36
HALR IERRARILE] T 100%, X—45R5EM0 7
Br—3. LR St S g B, LT 3 Nl R B

PR 1=1.284 x1+0.140 x2+0.343 x3—0.681 x4+1.195 x5+
0.340 x6+0.247 x7—0.324 x3+3.020 x0—2.145 x10—0.645 x11—
0.679 x12+0.808 x13—0.842 x14—1.535 x151+0.595 x16

PRE 2= —0.384 x1—0.342 x2—0.665 x3+0.931 x4—0.132
x5+0.606 x6+0.475 x740.598 xs—1.485 xo—0.501 x10+0.141

BE5 HKREBERDBIE

Fig. 5 Growth type principal component score map

E6 M@FRERTENE

Fig. 6 Commodity grade principal component score chart
booEE 2 e g
0.4
] B 12
0.3+ " ¥
mig 5
0.2 mi% 6 mifg 14 WIEO
_ 01 B
2o
= B 15
—0.1 g 11m
-0.2 mi 8 Bl 4 BIE 1 migg 7
—0.3 mig 3
-Gyt
-0.05 0 005 0.1 015 02 025 03 035

pl1]
R%[1]=0333 R%[2]=0.141 Ellipse: Hotelling’s T2(95%)

7 HAEE
Fig. 7 load diagram

x11+0.585 x124+0.794 x13—0.852 x14+1.010 x15—0.351 x16
B3 3=0.445 x1+0.272 x2—0.079 x3—0.239 x4+0.403 x5+
0.211 x6+0.827 x7+0.491 x3—1.559 x9—0.164 x10+0.698 x11+
0.621 x12—0.339 x13+0.526 x14—0.957 x15+0.030 x16
PRE 1 24 3 0l IR AR (5 R 52.7%- 32.0%
15.4%. VLRREL 1 Rk % 2 1370 1E L, 3RO 5)
BRI (1~4 ﬁ%~%~lﬂl’—$}, 8). MILIEH, %
Lo MNFN—, HRBERIRK, 16 ML IER)IE
TR X 738 T B S R 10T T 36 TttélﬁuEEﬁ}%i
2T 86.1%, 2 Mo nlRAN . =5, 1
TEEMRADN S, 1A EAE AL, %@
B3 16 NI WERT LAE X 73 36 LA RER i SR 4R
b, X —EER G E R T A R A 2

H o1
2
3
2 | 3 04
. 5 RO
o
& 0 )
it ” .4
,2,
_4_

18 FIR ST Bl [

Fig.8 Centroid of canonical discriminant function

29 ZENE

291 fhkshiEmsmEl s o217 I

2.9.2 ﬁ{u’ AW RIS [F “2.27 T
2.9.3 A [E) “2.37 TR, kR A 9.
A ‘6
||
I 2. 16
B
9 16
L 6 | & \
0 4 8 12 16 20 24 28 32 34 36 44
t/min

EEREEE  O-TWIEH  12-BEREN  16-TUWIER
6-isoflavonoid glycoside 9-anthocyanin 12-isoflavone 16-anthocyanin
9 RAXER&E (A) FH&E (B) HPLC
Fig.9 HPLC diagram of mixedreferences (A) and sample (B)



- 7838 « F8 B 2023F 128 $54% $238  Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 23

294 ZMECRFEH K 227 BURRG X HE G E
W IR PR IE S MR, #2 “2.37 TUT thilh ok
PEHERE, DABTELREEABALR (XD, RN
W (V) fEZMERIE. 453K 6 Fis.
F=6 LRHEXER
Table 6 Investigation of linear relation
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TR 7 i B AT 6 1, F% “2.37 TU R ik
EHERE, 23T 04 24 44 8. 12, 24h i#ERE, JL6 1K,

BRFEMT . THREE . BEREE. TWIERT
RSD 73514 0.78%. 0.92%- 1.65%. 1.51%.

297 HEMRK HERNAIENRK 3.0g #%
“2.17 TUR SIS EER S 6 1, 1% “2.37 T
NGRS T E B, BRI
WA, BEREM. SHIERM RSD 4 51A
0.19%- 0.63%- 0.59%-. 0.24%.

2.9.8 JNEERICRIRK FEERI M S ENL
EMAR 2.0, MAFEREE 50%. 100%. 150%[1)
N R RV, €217 TR 7 ik A AR A
%340, 1% “237 OUN ISR RE, AR AN
T TR B TR R R
7N 93.35%. 101.18%- 97.48%- 95.72%, RSD
I 2.13% 1.77% 1.65%. 2.45%.

29.9 FEMIME LB ARTE “2.17 BUF 7
BT, % “2.37 TR s SR R AT
BT, IPERES L, SR IE T.

F7 0HHERFPINETERTHEE (X+s,n=3)

Table 7 Contents of four main components in 30 batches of samples (X £ s, n=3)

ot iR E/(mg-g™")
B EET TR F 55 TERRIE R B

S1 0.002 0£0.000 3 0.187 7£0.006 7 0.1416£0.012 5 0.017 8£0.000 4 0.349 0+£0.005 8
S2 0.008 2+0.000 3 0.21314+0.002 0 0.010 8+0.000 6 0.057 1£0.003 8 0.2892+0.005 5
S3 0.006 1£0.001 6 0.203 1+0.004 6 0.0189+0.001 6 0.036 6+0.001 2 0.264 6+0.005 6
S4 0.005 3£0.001 3 0.353 8+0.006 9 0.0322+£0.0012 0.092 5£0.003 2 0.483 8+0.001 8
S5 0.007 6£0.001 2 0.0834+0.0151 0.004 1£0.000 8 0.0731£0.0151 0.168 2+0.031 6
S6 0.009 0+0.001 8 0.0872+0.004 5 0.002 7£0.000 4 0.017 5£0.0012 0.116 34+0.007 0
S7 0.002 8+0.000 9 0.24631+0.014 9 0.006 6+0.000 4 0.044 6+0.003 2 0.3004+0.019 2
S8 0.001 5£0.000 6 0.2462+0.014 2 0.006 6£0.000 4 0.044 6£0.003 0 0.2990+£0.018 1
S9 0.002 20.000 2 0.228 2+0.001 2 0.003 1£0.000 2 0.0495+0.0394 0.283 0+£0.038 8
S10 0.005 60.000 4 0.11034+0.002 8 0.009 1£0.000 7 0.065 7£0.003 6 0.190 8 +0.006 5
S11 0.003 1£0.000 4 0.122940.008 2 0.0126+0.001 1 0.073 0£0.004 1 0.211 6+0.013 6
S12 0.003 8£0.000 1 0.108 5£0.000 5 0.009 1£0.000 1 0.0453+£0.000 1 0.166 9£0.000 6
S13 0.004 0=0.000 7 0.089 6+0.003 7 0.005 3£0.000 3 0.0454+0.002 1 0.144 3+£0.006 7
S14 0.003 1£0.000 1 0.112 64+0.003 2 0.009 0£0.000 4 0.064 7+0.003 2 0.189 4+0.006 8
S15 0.005 7£0.000 6 0.1394+0.007 8 0.010 8+0.000 8 0.0857£0.003 6 0.2417£0.012 3
S16 0.002 60.001 5 0.192 7£0.044 5 0.008 2£0.000 6 0.0189£0.002 8 0.2223+0.047 7
S17 0.003 8£0.000 1 0.338 1+0.009 6 0.006 3£0.000 2 0.040 6£0.000 9 0.388 8+0.009 9
S18 0.020 2+0.000 4 0.546 3+0.006 2 0.0192+0.000 2 0.061 3+0.000 7 0.647 0£0.007 1
S19 0.010 1£0.001 1 0.4233+0.012 6 0.014 9+0.000 6 0.087 7£0.002 3 0.536 0+0.0150
S20 0.006 7£0.000 2 0.936 8+0.003 4 0.0397£0.0120 0.083 1£0.000 7 1.0662%+0.016 2
S21 0.0544+0.014 8 1.134 6+0.077 3 0.028 1£0.0113 0.0305+£0.002 4 1.247 6+0.096 9
S22 0.005 7£0.000 7 0.3334+0.008 3 0.010 9£0.000 3 0.076 8+0.002 9 0.426 7£0.011 9
S23 0.0179+0.002 5 0.2296+0.019 5 0.0133+0.000 8 0.0713£0.002 0 0.3321+0.0222
S24 0.004 9£0.001 0 0.208 0+0.003 7 0.0122+£0.000 1 0.073 6£0.000 4 0.298 7£0.004 1
S25 0.003 0£0.000 1 0.218 8+0.001 4 0.016 0£0.000 6 0.0932+£0.001 7 0.3311£0.001 0
S26 0.002 0£0.000 3 0.089 1+0.000 6 0.002 5£0.000 1 0.008 4+0.000 3 0.102 0£0.000 5
S27 0.007 3£0.002 2 0.278 5+0.012 4 0.005 0£0.000 5 0.020 7£0.002 3 0.311 54+0.009 9
S28 0.006 5£0.000 3 0.2511+0.012 6 0.007 4£0.000 8 0.075 6£0.004 9 0.340 6£0.014 5
S29 0.002 2£0.000 6 0.1923+0.017 8 0.005 4+£0.000 6 0.028 6£0.003 1 0.228 5+£0.021 9
S30 0.0104+0.000 6 0.151 6+0.009 3 0.111 5£0.003 0 0.011 240.000 6 0.284 6+0.0123
S31 0.004 0£0.000 1 0.269 8+0.001 3 0.010 1£0.000 9 0.023 3+0.000 4 0.307 3£0.000 1
S32 0.0100£0.000 1 0.4695+0.014 2 0.0150£0.000 9 0.0599+£0.002 5 0.5544+0.0156
S33 0.007 1£0.003 3 0.2559+0.028 3 0.012 7£0.000 6 0.066 9£0.003 9 0.342 6£0.022 1
S34 0.008 6+0.000 3 0.536 0£0.002 3 0.0212+0.002 1 0.091 7£0.001 4 0.657 5+0.001 6
S35 0.003 1£0.000 6 0.135940.004 9 0.0273+0.033 6 0.064 8+0.000 9 0.2311+0.0394

S36

0.008 2+0.000 3

0.213140.002 0

0.010 84+0.000 6

0.057 1+0.003 8

0.289 040.005 5
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2.10 4 PR EESEYEIEEEHTHIERNE

¥ 36 ML BRI TIET . B
SR TEWAEER DA 4 A S EF N SPSS17.0
BAHHEAT Pearson UMD AHIME > HT. 45 R ILEK 8.

BEAEETE . ERIEE L 4 DE RS R
HIRQUEGLR G0 R TUHK, RUBERH
BAH S TR K 4 DA USR] AN AL
BRIV R R -

®8 41N EESKEYUEEGEEF/IEXN

Table 8 Correlation between content of four components and comprehensive score of fingerprint

N FHR R

B T TERRAE T BB T TR R B8y LEsy
B 1.000 0.710™ 0.067 -0.049 0.704"" -0.668"
TR 1.000 0.099 0.167 0.991" -0.661**
B8 1.000 -0.234 0.187 -0.079
TR 1.000 0.233 0.022
M 1.000 -0.651"
Ge 1.000
*P<0.05

3 iTig AR EONEE 3K, 2 MR 435 124

ASLEGHE ST HPLC $R4UEE L @ 1t o, AE
ALEE, R AR AT AL BT B, R . E R
ST, BERENAT. AT BESHEER.
TERAEER 4 DRI 2 R I R AN [R) AR K3
FURUAS [8] 77 i 0 21 s i 0 I, IF BB S R s B
TERAEH LA 4 DN S B S R 6157 B
ARFMIKR, FTUAX I ARFE ST 5
HMEWREREALRTHN S ER . RIE Q-
Marker “ B0 AP 0 JEIN)0-100, 6388 e B
TORRAETH . BERIEH. AR UM RS
Fr SR TR 2%

AT EE T RGBS B %14, LLOIE/H
BE-0.1% B B /K UL AN BN AH , il I ) AR
FEGEMREF, RILCLREEAANE, SRR &
B 254 nm, FROUEIEHIERZ, IR R E,
g T AR A R () 06 7 B9 RS LA, A B A 12 45 P -
0. 1% R /KIS, Bef BN AT [ B 2L s v (1) 4L
FER.

AHFFRT 36 LALLM RSB PPN 7EAH
ABERIEEAE b, 56 REDHr. Em . Hl
S0, ETHFEWE A MR E. 36 A EZ4M TR
SUEERIEh, 30 AR S ARALEE KT 0.90, BiEA
LRI By SRR, AR SR 2410 2
W R —ELER, A 6 MFEMMHELERT
0.90, "ReSAKMEE, BT SR RA
K, TEF—DoWEE. BRohd, KEFE
mn (FE 20410 B 135, 10 IR EONEE 2 3K,

WESENER 138, 9N 23, g1, 13, 16 %
RNEE 3. EROMHFIEE . T ETTRRR M, 4R
W7 4 AT, HRBETTEREN 71.514%, 7T LA
SRFE S RS E, ER 1300 36 it
FEATHER s it — 0 S e AT SR A B A
St AT, 36 HERE L DAAR KRR bR,
AT DA R ARG RIS AR 2 B, DA S GO AR TR 25
REERATA, RHBFA LRI EGTE 2
225, AT 7 S G o3 bR it 7 i — 2D G A
IO IR HTrR, DUAEKSA. RS sH
BB IER R 50N 100%. 86.1%, 4EH 5,
3T —3.

FRHE 32 B 43 e &t ARG T AL KN, S50
T-LL B UK AR Q-Marker IR IE , iR 41 B 254
FENERRNR . FR T, W 7.9 (FERRAEED.
g 100 12 (BERHEED. 16 (T5WER) IRAEE
TRy, (HIE 7 RO 10 WETHAE/N . RN SCEk 3
B, B o e 4 R R B R . AR
P Q-Marker “ FJR N7 021 Jii 4% 16 SR o
e A A R e T DA B e A
WBE, BT EET . AT B
WL RAE NS EINE R, R NATH. Rl
SRS ANEZY vk i 0 e S T N T e = VA o)
REREVERE. PEE, AL TR AR ] e 5
PEEIR KR .

AT REKH, TRIETE T IE R R
FEERE, SICEE—%, 4 MO EE
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