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Abstract: To establish the HPLC fingerprint/and determine six components of Huangqi Baihe Granules (HBG) ,so as to

provide a scientific basis for the quality evaluation. The analysis was performed on a Agilent Eclipse Plus C,4 column

(4.6 mm x250 mm,5 pm)’,and the mobile phase consisted of 0. 2% formic acid (A) and acetonitrile (B) with gradi-
ent elution (0-10 min, 5% 10% B;10-35 min, 10% —30% B;35-40 min,30% B;40-50 min,30% —60% B;50-60

min,60% —5% B) at a flow rate of 1.0 mL/min. The column temperature was set at 30 °C and the detection wave-

lengths were set at.250,260,290,and 330 nm. The fingerprint chromatography included 28 mutual peaks,and the similar

degrees of 10 batches of HBG were above 0.99. Six components were identified and determined by comparison with the

reference substances. They were calycosin7-0-8-D-glucopyranoside ( peak 15) , hesperidin ( peak 18 ), ononin ( peak

21') ,calycosin (peak:23) ,formononetin ( peak 25) and nobiletin ( peak 26) respectively. The established method could

be used for the quality control of HBG.

Key words ; Huangqi Baihe Granules ;fingerprint ; calycosin7-0-8-D-glucopyranoside ; hesperidin ; ononin ; calycosin ; form-

ononetin ; nobiletin
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Table 1  Results of precision test

s AAXTIE AR Relative areas HAXT R A I 7] Relative retention time

I;j_k 1 2 3 4 5 6 (R;D) 1 2 3 4 5 6 (R;D)
1 1.226  1.233  1.232  1.230 1.235 1.240 0.36 0.200 0.200 0.200 0.200 0.200 0.200 0.09
2 0.087 0.088 0.089 0.092 0.090 0.089 2.07 0.221 0.221 0.221 0.221 0.221 0.221 0.08
3 0.187 0.187 0.186 0.185 0.188 0.188 0.63 0.271 0.271 0.272 0.271 0.271 0.271 0.07
4 0.320 0.323 0.322 0.322 0.324 0.325 0.49 0.290 0.290 0.290 0.290 0.290 0.290 0.04
5 0.218 0.217 0.215 0.212 0.215 0.216 1.03 0.366 0.366 0.366 0.366 0.366 0.366 0.08
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2:5% 1( Continued Tab. 1)

it MG T Relative areas {4 B 1] Relative retention time
T T S T GO S ST S
6 0.590 0.599 0.604 0.613 0.610 0.607 1.42 0.399 0.399 0.399 0.399 0.399 0.399 0.04
7 0.093 0.092 0.090 0.088 0.087 0.087 2.88 0.428 0.427 0.427 0.427 0.427 0.427 0.05
8 0.516  0.521  0.521 0.521 0.522 0.525 0.54 0.496 0.496 0.496 0.496 0.496 0.496 0.04
9 0.634 0.638 0.639 0.641 0.642 0.643 0.49 0.518 0.518 0.519 0.518 0.518. 0.518 0.06
10 0.729  0.712  0.707 0.696 0.692 0.688 2.18 0.546 0.546 0.546 0.546 0.546 “ 0.546 0.02
11 0.410 0.404 0.405 0.407 0.402  0.398 0.99 0.555 0.555 0.555 0.555 4.0.555. 0.555 0.03
12 0.266 0.267 0.269 0.271  0.269  0.268 0.55 0.594 0.594 0.594 0.594 0.594 0.5% 0.05
13 0.133  0.131  0.131 0.133  0.132 0.129 .12 0.605 0.605 0.605 0.605 _.0.605 . 0.605 0.04
14 0.663 0.665 0.666 0.669 0.668 0.668 0.34 0.624 0.625 0.625° 0.625 0.625 0.624 0.05
15 0.932  0.934¢ 0.934 0.938 0.939 0.937 0.31 0.660 0.660° 0660 ~0.660 0.660 0.660 0.02
16 0.297 0.300 0.298 0.298 0.303 0.303 0.8 0.683 0.683 0.683 .0.683 0.683 0.683 0.03
17 0.753  0.757 0.770 0.777 0.760 0.762 1.17 0.743 0.742 0.742 0.742 0.742 0.742 0.04
18 2,117 2,130 2.132 2.138 2.143  2.144 0.48 0.791~ 0.791 0.791 0.791 0.791 0.791 0.03
19 0.455 0.450 0.450 0.454 0.451 0.445 0.80 0.814 ©0.814 0.814 0.814 0.814 0.814 0.02
20 0.173 0.171 0.172 0.173 0.171 0.170 0476  0.825 0.825 0.824 0.825 0.825 0.824 0.02
21 0.394 0.385 0.382 0.393 0.388 0.370 2.28 0.883 0.882 0.882 0.882 0.882 0.882 0.02
22 0.471 0.476  0.477 0.477 0.478 0.481 0.71 0.974 0.974 0.974 0.974 0.974 0.974 0.01
23 1.000 1.000 1.000 1.000 1.000 1.000" "+ 0.00 1.000 1.000 1.000 1.000 1.000 1.000 0.00
24 0.183 0.180 0.180 0.177 0.174: 0.176 1.76 1.127  1.127  1.128 1.127 1.128 1.127 0.03
25 0.425 0.426 0.432 0.442 _0.434 ' 0.426 1.47 1.267 1.267 1.267 1.267 1.267 1.268 0.05
26 0.175 0.176  0.176  0.176 0.176  [0.177 ~ 0.42 1.336  1.337 1.337 1.337 1.337 1.339 0.06
27 0.220  0.221  0.221.. .0.222p~ 0.222 0.222 0.33 1.367 1.368 1.368 1.368 1.368 1.369 0.06
28 0.079 0.084 0.078__0.078 0.079 0.079 2.67 1.386  1.387 1.387 1.387 1.387 1.388 0.05
2.2.3 REMIXE AR TR RSD 333/ TF 3. 0% , A X £ B A 1] 4

B — BRI 4 B T 445 0.6 .12 .18, RSD ¥/NTF0.5% , WK S 7E 36 h (NFaE (W%
24 36 h #“2. 2 17 U FAAFE &R E I FREIE 2),
A UG (AR Ko 0 T SRR B IR ) 45 S 4% LA g
2 BEMRRER

Table 2 Results of stability test

e FH XTI 1 FH Relative areas FHXF A% B4 15} [5] Relative retention time
=2
Peak
RSD RSD
1 2 3 4 5 6 1 2 3 4 5 6
No. (%) (%)

1 1.226  1.240 1.231 1.230 1.237 1.233 0.39 0.200 0.200 0.201 0.200 0.200 0.200 0.16
2 0.086 0.089 0.092 0.091 0.09 0.091 2.37 0.221 0.221 0.222 0.221 0.221 0.221 0.21
3 0.187 0.188 0.182 0.188 0.190 0.189 1.42 0.271  0.271 0.272 0.271 0.271 0.272 0.15
4 0.320 0.325 0.321 0.323 0.323 0.323 0.53 0.290 0.290 0.291 0.290 0.290 0.290 0.11

5 0.218 0.216 0.210 0.213 0.215 0.214 1.24 0.366 0.366 0.367 0.366 0.366 0.366 0.15
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2:5% 2 ( Continued Tab. 2)

it MG T Relative areas {4 B 1] Relative retention time
T T S T GO S ST S
6 0.590 0.607 0.613 0.614 0.619 0.616 1.72 0.399 0.399 0.400 0.399 0.399 0.399 0.09
7 0.093 0.087 0.087 0.088 0.091 0.090 2.71 0.428 0.427 0.428 0.427 0.428 0.428 0.09
8 0.516  0.525 0.522 0.520 0.525 0.522 0.62 0.496 0.496 0.497 0.496 0.496 0.496 0.07
9 0.634 0.643 0.641 0.640 0.641 0.641 0.48 0.518 0.518 0.519 0.518 0.518. 0.518 0.06
10 0.737 0.688 0.697 0.695 0.723 0.723  2.77 0.546 0.546 0.547 0.546  0.546 “ 0.546 0.05
11 0.410 0.398 0.408 0.406 0.428  0.423 2.71 0.555 0.555 0.555 0.555 4.0.555. 0.555 0.04
12 0.266 0.268 0.272  0.270  0.267  0.269 0.69 0.594 0.594 0.595 0.595 0.595 0.595 0.05
13 0.133  0.129 0.132  0.134¢ 0.139 0.137 2.63  0.605 0.605 0.605 0.605_.0.605 . 0.605 0.04
14 0.663 0.668 0.669 0.669 0.682 0.676 1.02 0.624 0.624 0.625 0.624 0.624 0.624 0.04
15 0.932  0.937 0.934 0.942 0.958 0.950 1.09 0.660 0.660° 0660 ~0.660 0.660 0.660 0.03
16 0.297 0.303 0.294 0.303 0.311 0.307 2.00 0.683 0.683 0.683 .0.683 0.683 0.683 0.03
17 0.753 0.762 0.796 0.759 0.771  0.765 1.96 0.743 0.742 0.743 0.743 0.743 0.743 0.03
18 2,117 2,144 2,136 2.141 2.147 2.144 0.52 0.791~ 0.791 0.791 0.791 0.791 0.791 0.03
19 0.455 0.445 0.450 0.457 0.467 0.462 1.75 0.814 ©0.814 0.814 0.814 0.814 0.814 0.02
20 0.173 0.170  0.172 0.173  0.177  0.175 142 0.825 0.824 0.825 0.825 0.825 0.825 0.02
21 0.394 0.370 0.375 0.381 0.371 0.380 2.34 0.883 0.882 0.882 0.883 0.883 0.882 0.02
22 0.471 0.481 0.480 0.474 0.474 0.474 0.83 0.974 0.974 0.974 0.975 0.974 0.974 0.01
23 1.000 1.000 1.000 1.000 1.000 1.000" "+ 0.00 1.000 1.000 1.000 1.000 1.000 1.000 0.00
24 0.183 0.176  0.181 0.172  0.182< 0.177 2.30 1.127  1.127  1.128 1.128 1.128 1.128 0.04
25 0.425 0.426 0.443 0.441 _0.440 ' 0.440 1.80 1.267 1.268 1.268 1.267 1.267 1.267 0.06
26 0.175  0.177 0.176 ~ 0.176 0.177 10.176 ~ 0.46 1.336  1.339 1.338 1.337 1.336 1.337 0.07
27 0.220  0.222  0.222.. .0.221p~ 0.222 0.221 0.33 1.367 1.369 1.368 1.368 1.366 1.367 0.07
28 0.079 0.079 0.078__0.078 0.078 0.078 0.31 1.386 1.388 1.388 1.387 1.386  1.387 0.07
2.2.4 EAMXE RS IR A I AL RSD B1/N T 3. 0% , AR

Al — HBG A fiy FEALI A i 5 0 AT % PRBAIEIAY RSD 22/ T 0.5% , R W7 LB E R
PRI 6 1, 2. 2. 17 UR A3 SRR aF (K 3) .
SE , THAHEAT A ) A xige T AR OGS £ BA IRF ] o 45
x3 EAMRKBER

Table 3 Results of repeatability test

e FH XTI 1 FH Relative areas FHXF A% B4 15} [5] Relative retention time
=2
Peak
RSD RSD
1 2 3 4 5 6 1 2 3 4 5 6
No (%) (%)

1 0.962 1.009 1.017 1.025 1.055 1.007 2.98 0.200  0.200 0.200 .200  0.201  0.200 0.15

2 0.083 0.079 0.086 0.084 0.084 0.083 2.94 0.221 0.221 0.221 .221 0.222 0.221 0.21
3 0.183 0.179 0.180 0.181 0.182 0.181 0.75 0.271  0.271 0.271 .271 0.272 0.271 0.15

4 0.341  0.319 0.318 0.320 0.321 0.315 2.87 0.290 0.290  0.290 .290  0.291  0.290 0.10

o o o o o

5 0.206 0.221 0.220 0.220 0.210 0.215 2.79 0.366  0.366  0.366 .366  0.367 0.366 0.14
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2:5% 3 ( Continued Tab. 3)

it MG T Relative areas {4 B 1] Relative retention time
T T S T GO S ST S
6 0.567 0.577 0.578 0.579 0.613  0.580 2.71 0.399 0.399 0.399 0.399 0.400 0.399 0.10
7 0.091 0.092 0.091 0.090 0.087 0.089 1.80  0.427 0.428 0.427 0.428 0.428 0.428 0.09
8 0.496 0.508 0.510 0.514 0.522  0.505 1.76 0.496 0.496 0.496 0.496 0.497 0.496 0.07
9 0.583 0.584 0.583 0.594 0.626 0.589 2.81 0.518 0.518 0.518 0.518 0.519. 0.518 0.06
10 0.827 0.801 0.791 0.780 0.762 0.771 2.98 0.546 0.546 0.546 0.546  0.547 © 0.546 0.06
11 0.456  0.445 0.450 0.441 0.429 0.422 2.95 0.555 0.555 0.555 0.555 4.0.555. 0.555 0.05
12 0.2890 0.282 0.273 0.272  0.272  0.269 2.81 0.595 0.595 0.595 0.595 0.595 0.595 0.03
13 0.163 0.160 0.156 0.153 0.150 0.158  2.98 0.605 0.605 0.605 0.605_.0.605 . 0.605 0.04
14 0.629 0.662 0.661 0.669 0.669 0.659 2.29 0.624 0.624 0.624" 0.624 0.625 0.624 0.05
15 1.085 1.071 1.075 1.069 1.008 1.025 2.96 0.660 0.660° 0660 ~0.660 0.660 0.660 0.03
16 0.322  0.316 0.311 0.309 0.294 0.311 2.97 0.682 0.683 0.683 .0.683 0.683 0.683 0.04
17 0.850 0.837 0.834 0.818 0.796 0.788 2.96 0.743 0.743 0.743 0.743 0.743 0.743 0.02
18 2,317  2.275  2.267 0 2.232  2.136  2.211 2.81 0.791~ 0.791 0.791 0.791 0.791 0.791 0.02
19 0.513  0.509 0.504 0.489 0.477 0.484 2.97 0.814 ©0.814 0.814 0.814 0.814 0.814 0.02
20 0.159 0.163 0.167 0.170 0.172  0.169  2:91 0.824 0.824 0.825 0.824 0.825 0.824 0.02
21 0.384 0.384 0.385 0.381 0.375 0.376 L. 15 0.882 0.882 0.882 0.882 0.882 0.882 0.01
22 0.504 0.505 0.504 0.498 0.480 0.490 2.01 0.975 0.974 0.974 0.974 0.974 0.974 0.00
23 1.000 1.000 1.000 1.000 1.000 1.000" "+ 0.00 1.000 1.000 1.000 1.000 1.000 1.000 0.00
24 0.182 0.174 0.184 0.175 0.181< 0.171 2.84 1.128 1.128 1.127 1.127 1.128 1.128 0.02
25 0.419  0.428 0.428 0.434 _0.443 ' 0.428 1.88 1.268 1.268 1.268 1.268 1.268  1.268 0.02
26 0.176  0.175 0.175 0.176 0.176  [0.174 = 0.45 1.338  1.338 1.338 1.338 1.338 1.338 0.02
27 0.224 0.222  0.221.. .0.221p~ 0.222 0.219 0.71 1.368 1.368 1.368 1.368 1.368 1.368 0.02
28 0.077 0.077 0.077.._0.077 0.078  0.077 0.63 1.387 1.388 1.388 1.388 1.388  1.387 0.03
2.2.5 FRLCE R L5 AL ST J& B BIVERE, AP35 800k A o0 BR 45 S0 &T 1 R (LI

B 10  HBG(S1 ~S10) I dh i, 4% 2. 2. 1) THR A HERE Al R AH LS . 4521 10 HHEARE dh AR
V"IN g S PEHERRDIGE , BTSSR A P2y s RUEIYRT 0.99, RISHLUHE i (Y i i AR AR E
SRS R IEN R G8(2012) " AT 00, A ST (3R 4) .
Z WRIRLIE (I () 2 SEREBE N 0. 1 min, SR A2 R IE
&4 10 HERBMUEITNER

Table 4  Similarity evaluation of 10 samples

FE AB{RUEE Similarity
Sample S1 S2 S3 S4 SS S6 S7 S8 S9 S10 R
S1 1.000 0.995 0.997 0.999 0.999 0.999 0.997 0.998 0.997 0.995 0.999
S2 0.995 1.000 0.999 0.997 0.997 0.995 0.994 0.990 0.999 1.000 0.998
S3 0.997 0.999 1.000 0.998 0.998 0.998 0.994 0.994 1.000 0.999 0.999
4 0.999 0.997 0.998 1.000 1.000 0.999 0.997 0.997 0.998 0.997 1.000

S5 0.999 0.997 0.998 1.000 1.000 0.999 0.997 0.998 0.998 0.997 1.000
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214% 4 ( Continued Tab. 4)

FE AH{RUEE Similarity
Sample s1 ) $3 4 85 36 s7 S8 $9 S10 R
S6 0.999  0.995  0.998  0.999  0.999 1,000 0.995  0.998  0.998  0.996 0.999
s7 0.997  0.994  0.994  0.997  0.997  0.995 1,000 0.994  0.994  0.994 0.997
S8 0.998  0.990  0.994  0.997  0.998  0.998  0.994 1,000 0.994  0.991 0.997
$9 0.997  0.999 1,000 0.998  0.998  0.998  0.994  0.994 1,000 0.999 0.999
S10 0.995 1,000 0.999  0.997  0.997  0.996  0.994  0.991 0.999 1.000 0:998

3
N
&

Az
= N -_ﬁ_ﬁx;li
— i | S10
— t:j s9
— WAL 8
— Lo s7
AL
: S5
— WH s4
— : 3
—aL B
_J L] )
0 10 20 30 40 50 60
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17 10 #t HBG 540 EE (A) R RIELEE (B)
Fig. 1  Fingerprint for 10 ‘batches of HBG (A) and reference fingerprint ( B)
T 15-TB AT AT s 18-H8 B 1T 5 21 -2 AE T ;23 - B 0 57 3 I s 2515 WAL R 5 26- NIk R R

Note : 15-calycosin7-0-B-D-glucopyranoside ; 18-hesperidin ;21 -ononin ;23 -calycosin ; 25 -formononetin ;26 -nobiletin.

2.2.6 A AL A xT e AR A RTEARACTT (23 Uk B B 25 5 PR AR
10 fit HBG [Elpg b 28 NIyl 5 63 26 SUWEhIBRE R . Hrh 23 S g Ok i
A% BT LEXS ISR A R 6 ARl B 15 S0 BRI R, 40 B R R BRI A, DR I e A S 0

ﬁ%mﬁéﬁiﬁlﬁl%*@“ﬂ%ﬁw SRR R 21 S (S) R HAS A IR IR, A R LR S

RS 10 AR P HEFIERBEXTIE

Table 5 Relative peak areas of 28 common chromatographic peaks of 10 samples

FEh FIXT I T Relative areas

Sample [y 2 3 4 5 6 7 8 9 10 11 12 13 14
St 1.080 0.077 0.175 0.332 0.206 0.579 0.092 0.507 0.589 0.876 0.436 0.324 0.182  0.630
2 1.226 0.086 0.187 0.320 0.218 0.590 0.09 0.516 0.634 0.737 0.410 0.266 0.133  0.663
S3 1.224  0.077 0.182 0.319 0.226 0.578 0.094 0.516 0.593 0.786 0.436 0.268 0.149  0.669
S4  1.021 0.074 0.182 0.323 0.222  0.576 0.092 0.513 0.590 0.742 0.428 0.273 0.159  0.659
S5 1.022  0.075 0.182 0.321 0.224 0.568 0.094 0.510 0.589 0.762 0.426 0.283 0.175  0.666
S6  1.005 0.075 0.179 0.314 0.215 0.577 0.092 0.508 0.579 0.802 0.453 0.272 0.154  0.649
S7 0.977 0.067 0.171 0.309 0.198 0.745 0.081 0.495 0.571 0.737 0.393 0.287 0.162  0.637
S§  0.888 0.073 0.184 0.344 0.206 0.574 0.091 0.495 0.581 0.867 0.463 0.313 0.194  0.633
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FE FIXTIE T X Relative areas

Sample 2 3 4 5 6 8 9 10 11 12 13 14

S9 1.195 0.094 0.176  0.310 0.210 0.581  0.089
S10 1.237 0.090 0.190 0.323 0.215 0.619 0.093

0.502 0.581 0.778 0.444 0.264 0.150 0.657
0.525 0.641 0.750 0.440 0.267 0.140 0.682

FES FHXF A T X Relative areas
Sample 15 16 17 18 19 20 22 23 24 25 26 27 28
S1 1.010 0.329 0.906 2.372 0.592 0.114 0.385 0.511 1.000 0.173 0.426 0.179 0.226 0.078
S2 0.932  0.297 0.753 2.117 0.455 0.173 0.405 0.471 1.000 0.183 0.425 0.175 . 0.220 0.079
S3 1.063 0.309 0.825 2.242 0.482 0.170 0.380 0.502 1.000 0.188 0.426 0-175 0.220 0.077
S4 1.001 0.317  0.801 2.271 0.504 0.164 0.385 0.507 1.000 0.185 0.429 < .0.176.- 0.222 0.078
S5 1.008 0.319 0.800 2.276 0.516 0.126 0.384 0.507 1.000 0.181 0.418 0.177 0.224, " 0.077
S6 1.078 0.306 0.881 2.252 0.508 0.165 0.381 0.498 1.000 0.174 “0.424.-0.174.. 0.219  0.076
S7 0.798 0.328 0.864 2.253  0.521 0.142 0.383 0.496 1.000 0.182_  0.412 0.171 0.217 0.075
S8 1.099 0.340 0.898 2.358 0.601 0.117 0.388 0.493 1.000 0.197 0.430 0.176 0.224 0.077
S9 1.059 0.310 0.784 2.198 0.490 0.170 0.373  0.482 1.000 . 0.177.7 0.423 0.172 0.216 0.076
S10 0.958 0.311 0.771 2.147 0.467 0.177 0.371 0.474 1.000 0.182 .0.440 0.177 0.222  0.078
2.3 BREALERIHNEENE .
2.3.1 &&H | L B S S

Fer I R 260 nm, Hofth 5385 S5 R [R] “2.2. 17
2.3.2 RZ%RiERABRAE

53 W IBCTR A5 6T HR Bt VT AR A T TR S
Wi Bz BRPE T BBV, 4522, 3. 17 I T 033 S5 14 A,
sk EIEE . 455 WK, 78 S51R A B A )
PR B B T, A i €0 15 A X8 I 1) 0 TS I 1 B
XTHRTC T, B8 3 A B D 45 B8 A3 1 B 3 AR T
5 000, 2% B ZR Ge 3 oy 5 e, AR 2 BT
2.3.3 &ZMHERFEK

IR A R BESVA VR R B, PR A R 22 BRI
e BE 1Y 5% . 10% 20% . 30% . 40% . 50% . 60% .
80% 90% . 43l W L AR B W AN BRI 10 L, 4%
“2.3. 17 TT g A5 R R, LB R R B R B AL AR
(), ETIRRN AT () , il bn i th 42, 45 1015 J7
B S S A v =31 282 x +7.073 3,r =
0.999°9 , £k Py 1. 95 ~19. 52 wg/mL; B y =
3578.4 x +13.243,r =0.999 9, 4 M il 28. 30 ~
283. 04 wg/mL; FEARAETF y =2 625.4 x +0.721,r =
0.999 9, 2k PE5i [l 5. 86 ~70. 32 pg/mL; F 5 S i
y =53 697 x +5.256 8,r=0.999 9, £ M3 [H 0. 74 ~
14.79 pg/mL; P AiAEE v =63 921 x +2.636 2,1 =
0.999 9,2k MYl [ 0.38 ~7.64 pg/mL; JI|BRE 2 y
=7448.2 x +0.821 6,r=0.999 9 &M 1. 25 ~
24.91 pg/mlL,

S| P

B2 REMNEM (A)HBC (B) EERMEMAKL (C) 0
FREZFA MR (D) B HPLC &

Fig.2 HPLC chromatogram of mixed reference substances
(A) ,HBG sample (B) ,negative sample without As-
tragali Radix (C) and negative sample without Citri
Reticulatae Pericarpium (D)

T+ 1-75 758 S B 0 40 00 LT 5 28 B T 5 32 AR T 4- B R

Fi s S-ERE AL R 5 6-NIBREE R

Note ; 1 -calycosin7-0-8-D-glucopyranoside ; 2-hesperidin ; 3-ononin ; 4-

calycosin ;5-formononetin ;6 -nobiletin.

2.3.4 MHEERE

HUR— IR A% BRSO 2. 3. 17 IR (i 4
PFEEHERE 6 K, 4 BITTHEAS U 8 3E W TEA RSD
fHo Z5 R4 A RSD (EEI/NF 1.5% , %
WA A 2 B BT
2.3.5 RBEMiKE

HRw)— P s, o Tl A5 )5 0,612,118
24 36 h #“2.3. 1" TN ik SRR 5, T 4%
JC3 €0 i 0 T A RSD ., 25 5 4 o e T ALY
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RSD {H¥/NT 3% , REIFE A TE 36 h NEUE .
2.3.6 ETHEMHKE

R[] A i (ST) A3t i i 2 7 e AT il 4%
HER IR 6 1, F5“2. 3. 17 T T 0 3% 45 1443 )
RS AT, AR Ha e i AR 05 45 o0 O 0Tk — 2
M RSD H . 45545 o & & 19 RSD (/N T
3% , R LEE MR
2.3.7 ekEEnk RaXEE

R FREL 6 A 143 B %o B 3 o, o B ) i
25 mL JIr & 25 A AR S — 2 Y 100% TR &

X IR AR TR R AR ICE R i B HBG R 408
(S1)£90.95 g, 356 fy, E T HIEHILHH, A KT
PIC ] AT £ XF it 8 70 25 L, 3 (R A TR
JrE g 12, 3. 17 B R gl S F b A E A
AT B IR AT RSD {H, 2558 6 58 57 B 4 4
B A8 B EARAETT  BAE  B R AR AL R A
W Bz 2K 114 SF- 3 [B] i3 o3 51 O 98, 42% 97 15%
97.77% 98. 60% .99. 58% ,98. 81% , ¥ RSD & 4}
Bk 1. 66% 1. 90% 2. 28% ,1.'15%,0.793% .
1. 87% IR A MR LA ILER6)

F6 MEFEKIXIBER (n=6)

Table 6  Results of recovery test (n=6)

i O O R v
Componen Sample weight  Original Added Found Recovery | 1o (o)
(g) (mg) (mg) (mg) (% ) (%)
Tl S A AR 0.9502  0.124 1 0.1240 ~ 0.2479 99.82 98.42 1.66
Calycosin7-0-5-D-glucopyranoside 0.9475 0.1237 0.1240 0.246 6 99.10
0.94993  0.1239  0.1240 . 0.248 4 100. 38
0.9540  0.1246/ % 0.1240  0.2449 97.02
0.9526  0.1244 % 04240  0.2437 96.21
0.951 1 012427 0.1240  0.2457 98.01
{8 H21F Hesperidin 0.950 2 1.8580 1,857 7 3.659 6 96.98 97.15 1.90
0.947'5 1.8527 1.8577 3.629 0 95.62
0,949 3 1.856.2 1.8577 3.642 8 9.17
0.954 0 1,865 4 1.8577 3.707 3 99.66
0.952 6 1.8627 1.8577 3.714 1 99. 15
0.951 1 1.859 7 1.8577 3.630 6 95.33
HEHETETF Ononin 0.9502  0.4329  0.4330  0.8534 97.12 97.77 2.28
0.947 5 0.4317  0.4330  0.8697 101. 16
0.94993  0.4325 0.4330  0.8530 97.10
0.9540  0.4347  0.4330  0.8505 96.03
0.9526  0.4340  0.4330  0.8660 99.78
0.951 1 0.4333  0.4330  0.8465 95.44
Bl 55 Calycosin 0.9502  0.0479  0.0480  0.0960 100. 14 98.60 1.15
0.9475  0.0477  0.0480  0.0944 97.30
0.94993  0.0478  0.0480  0.0952 98.67
0.9540  0.048 1 0.0480  0.0948 97.25
0.9526  0.0480  0.0480  0.0955 99.06
0.951 1 0.0479  0.0480  0.0955 99.21
4462 Formononetin 0.9502  0.0174  0.0175 0.035 0 100. 68 99.58 0.93
0.9475  0.0173  0.0175 0.034 7 99.36
0.94993  0.0174  0.0175 0.0349 99.78
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%3 6 ( Continued Tab. 6)
o BOR BAR MAR m@R ek TR
- . . verage RSD
Sample weight  Original Added Found Recovery
Component recovery (%)
(2) (mg) (mg) (mg) (%) 0
(%)
0.954 0 0.017 5 0.017 5 0.0351 100.42
0.952 6 0.017 4 0.017 5 0.034 6 98.17
0.9511 0.017 4 0.017 5 0.034 7 99. 06
JII B4 fz % Nobiletin 0.950 2 0.0259 0.026 1 0.0519 99.65 98.81 1.87
0.947 5 0.0259 0.026 1 0.051 4 97.51
0.949 3 0.0259 0.026 1 0.051 2 96.93
0.954 0 0.026 0 0.026 1 0.051 4 97.28
0.952 6 0.026 0 0.026 1 0.052 1 99.98
0.9511 0.026 0 0.026 1 0.052 5 101.52

2.3.8 #HmEEmE

F242.1.27 WU R Jr st S1 ~ S10 %‘#;‘ﬁﬁ_”m\
PROFE2.3. 17 BT s A e R I , TH R
RS, SR ER, 10 LR TP B R @ﬂ
AR S RIS ETE 0.109 5 ~0. 139 4 mg/g, 18

FEAFTE 1,643 6 ~2:2939 mg/ g, PoARAEF7E 0. 416 5
~0.4895 mg/g, BA S BIMATE 0.043 7 ~0. 053 4
SRRAEZTE 0.016 5 ~0.019 0 mg/g, JI| [}
70,0240 ~0,028 9 mg/g( WFET),

mg/g, T

x7 HERMWNELER (mg/g,n=3)

Table 7 Determination results’of the samples (mg/g,n=3)

i
B it ﬁ%ﬁdﬁﬁéﬁﬂ B TAEH B H AR R NIBREE R
Sample Calycosin7-0-B-D- Hesperidin Ononin Calycosin Formononetin Nobiletin
Glucopyranoside
S1 0.130 6 1.9554 0.455 6 0.050 4 0.018 3 0.027 3
S2 0.109 5 1.643.6 0.416 5 0.043 7 0.016 5 0.024 0
S3 0.1270 1.925 1 0.443 2 0.049 1 0.017 8 0.026 3
S4 0.122'1 1.8222 0.427 8 0.047 2 0.017 1 0.025 3
S5 0.139 4 2.2939 0.489 5 0.053 4 0.0190 0.028 9
S6 0. 1321 1.977 5 0.464 6 0.051 1 0.018 5 0.027 4
S7 0.129 2 1.929 1 0.450 7 0.049 9 0.018 1 0.026 4
S8 0.121 3 1.788 9 0.423 1 0.047 0 0.017 0 0.024 9
S9 0.1250 1.8757 0.437 6 0.048 0 0.017 5 0.026 1
S10 0.128 4 1.966 3 0.453 6 0.050 2 0.018 2 0.026 8
3 Wi [P AT R Ay et L, AT LB — e KR Y

AHE 5T i DAD K 4% B % T AR T
(250,260,283 334 nm) 5 2 Ay (L5 D0, 45 2R R B
7E 260 nm Kb (385 B i o8 5, FACER, B R
T A M B SRR %Fﬁ%éﬁ?@ﬂ 1]

FEZR A BR B R 03 85 38 e A= Wi IO B3, il i
1260 nm 7y 6 ﬁF%%%E’JEEKﬁ{E' Pk HTA

(5% P 0 VR 35 4 THT Y S AR i 1) B AR AL~ £ B
fiE, BCR T I A 3 460 v 1 7 HBG (19 4 8C I, |/
260 nm (0 ~ 17 min .27 ~32 min) .290 nm (17 ~ 27
min .36 ~ 38 min) . 250 nm (32 ~ 36 min,38 ~ 50
min) 330 nm (50 ~60 min) ,Z 554 T 38 88 i H G
HOH i R AT e 1 R R 3 88 B SRR I A
B
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BT 5T R-HEE K-ZAEF10.2% H
PRI - LN 3 AR B S A R 58, 4528 0. 2% H
PRI - MU S AR 22 G2 BT 45 I 3 T 4% (315 I Y 23
R LI Ay, HAELR AR, R iR 2R T &
G T B AL AL

ABIESE i R AL 2748 SOR 3G Fe bR o i
E ARZE A AR, VR AT P AR AR o0 2 1Y
FAEZARAE HBG 41k 2 58 S50 A B i AR v, 10 4tk HBG
JE i E S5 RN SO s, A R U TRLRE i 5
RBOARERE , Hl PR AR R 2 AN

&% 3k

1 Wang JL( 4% 1) , Wei SC(ERE74 ) , Liu YQ(XIKFF) ,et
al. Optimization of extraction and purification technology for
Huangqi Baihe Granules based on Gl-entropy method and
orthogonal design [ J]. Chin Tradit Herb Drugs (‘P ¥ 2j) ,
2018,49:596-603.

2 Wang JL(E4kJE) ,LIU XX(XIEFE) , Wei SC(#ET1) ,
et al. Prediction of critical flux and pressure of Enzymolsis

extraction-ultrafiltration purification for fibrous rhizome herbs

based on BP neural network[ J]. Nat Prod Res Dev( K5ky=

YR 57 %) ,2016,28 :586-590.

3 Wang JL(E4ETE) , Wei SC(BLEF) , Liu YQ(XKET) et

al. Study on dry granulation technology for Huangqi Baihe
Granules[ J |. J Chin Med Mater ( 12544 ) ,2017,40.:671-
673.

4 Ren CZ({EA0T) ,Luo YL(FEIEAT) , Liv YQ(XIKET) et

al. Effects of astragalus and lily particles on free.radical me-
tabolize and pathological changes of lung in mice under plat-
eau hypoxia condition[ J]. J Chongqing Med -Univ( 55 JR 5 F-
RK2f2E4R ) ,2017,42.1126-1130.

5 Li L(ZE¥),An FY(Z 5 E),Liu YQ (X KF),et al.

Protective effects of Astragaluslily granules on intestinal mu-
cosal barrier of mice in high altitude hypoxia[ J]. Med J Chin
PLA(f# i 4 Be 242 7)) ,2016,41.773-778.

6 LuZW(/7iEfE) ,An EY( %77 E) , Luo YLOSKIEF]) , et

al. Protective effect of Astragalus lily granules on brain tissue
of mice under high altitude-hypoxia condition[ J]. Pharm J
Chin PLA( f# iU 75245 %541 ) ,2016,32:302-306.

7 Cheng XP (HHI ), Su Y (SHih) , Yan CL(BIHE) et

al. Protective effect of Astragalus lily granules on brain tissue

of hypoxic mice under normal pressure[ J|. Pharm J Chin

PLA(fRILF 25554 ) ,2017,33:425-428.

(E#% 1585 W)

16 Nuncio-jauregui N, Munera-picazo S, Calin-sanchez a,et al.
Bioactive compound composition:of pomegranate fruits re-
moved during thinning [JJ=d Food Compos Anal,2015,37 .
11-19.

17 Oliveira 1, Baptista P, Malheiro R, et al. Influence of straw-
berty tree [(Arbutus unedo L. ) fruit ripening stage on chemi-
cal composition and antioxidant activity [ J]. Food Res Int,
2011 ,44 .1401-1407.

18 Todorovic V, Redovnikovic IR, Todorovic Z, et al. Polyphe-

nols , methylxanthines , and antioxidant capacity of chocolates
produced in Serbia[ J]. J Food Compos Anal,2015,41:137-
143.

19 Tauchen J,Marsik P, Kvasnicova M, et al. In vitro antioxidant
activity and phenolic composition of Georgian, Central and
West European wines [ J]. J Food Compos Anal,2015,41 .
113-121.

20 Schaich K, Tian X, Xie J. Hurdles and pitfalls in measuring

antioxidant efficacy: a critical evaluation of ABTS, DPPH,
and ORAC assays[ J]. J Funct Foods,2015,14:111-125.



