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[ Abstract | Objective: Seven effective components of Astragali Radix were selected as the index components to
determine the content and compare the quality of Astragali Radix in different regions of Inner Mongolia. Methods: HPLC-UV
was used to determine the contents of 4 flavonoids ( calycosin-7-glucoside, ononin, calycosin and formononetin). HPLC-ELSD
was used to determine the contents of 3 saponins (astragaloside [V, astragaloside I and astragaloside II ). The cluster analysis
of Astragali Radix samples from different regions was carried out by using SPSS and using the cluster connection as the cluster
method. Results: The determination methods of flavonoids and saponins were investigated by means of methodology, and the
results conformed to the requirements. Content range of calycosin-7-glucoside, ononin, calycosin, formononetin, astragaloside
I, astragaloside [l and astragaloside [V are 0.021 6%-0.150 3% , 0.002 6% -0.060 2% , 0.000 2%-0.012 5%,
0.000 3% -0.013 5%, 0.023 9%-2. 189 0% , 0.041 3% -0.391 1% and 0.010 7% -0. 106 5% , respectively. The cluster
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analysis results divided Astragali Radix samples from different habitats into three categories: the samples in the Yin Mountains

range were classified into one category; the samples surrounding agricultural areas under the Yin Mountains were classified into

one category; and the samples not within the range of the Yin Mountains range were classified into one category. Conclusion ;

The method is simple, stable and accurate. It is suitable for the determination of flavonoids and saponins in Astragali

Radix. Astragali Radix growing in the range of Yin Mountains had a large accumulation of effective components and Astragali

Radix produced in Guyang County and Tumed Right Banner had the best quality.
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s1 o 22 S o 8 7 THE B 2 0 R DG DA 2016 4E 11 A N 38°49'56. 87" E 105°39'43. 67"
S2 R T SH AR I LB R = A 2016 4E 11 A N 40°55'02.78" E 109°36'32. 66"
S3 B B2 LR T S R R i A 2B S T A 2016 4E 11 A N 40°55'34.95" E 109°29'35. 42"
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S5 (WYL VN TREE R 1)1 i TR /AL 2016 4E 11 A N 40°51'21.58” E 109°00'05. 35"
S6 [ 2 I R T 5 AR S B A =0 T4 2016 4E 11 A N 40°52'35.54" F 109°40'49. 01"
s7 L IR T S R R I S B B ) 2 AR 2016 4E 11 H N 40°38'32.75" F 109°12'48.27"
S8 B Y R T L2 A T L R B SR DU 2016 4F 11 A N 41°33'57.85" E 106°29'25. 78"
S9 13,3k T ] B EL T 2 e 2016 4F 11 J N 40°38'50. 86" FE 109°58'03. 10"
S10 £33 77 [ B LR i NS ke 2016 4F 11 N 40°54’09. 15" E 110°31'18. 10"
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S12 F3L AT BB A S Ak 2016 4F 11 H N 40°54’41.49" E 110°35'51. 36"
S13 A3 Tl [ P BRI A AT 2016 4£ 11 H N 41°11'47. 62" E 110°20'13. 93"
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W Fefet/s  REROPAR/mg MARY/mg  WibR/mg  FMCR/% TRBCER% RSD/%
BT 0.500 4 0. 324 000 0.3300 0. 646 000 97.58 96. 93 1.78
0.500 4 0. 321 000 0.3300 0. 646 000 98.48
0.500 2 0. 328 000 0.3300 0. 644 000 95. 80
0.500 2 0. 337 000 0.3300 0. 647 000 93.94
0.500 6 0. 326 000 0.3300 0. 649 000 97.88
0.500 6 0. 331 000 0.3300 0. 654 000 97.88
TEARAET 0.500 4 0. 132 000 0.130 0 0. 249 000 90. 00 90. 40 1.58
0.500 4 0. 130 000 0.1300 0. 249 000 91.54
0.500 2 0. 129 000 0.130 0 0. 249 000 92.31
0.500 2 0. 133 000 0.1300 0.251 000 90. 80
0.500 6 0. 135 000 0.130 0 0.250 000 88.50
0.500 6 0. 134 000 0.1300 0.250 000 89.23
B 0.500 4 0.015 100 0.0150 0.031 100 106. 67 105. 00 1.59
0.500 4 0.015 100 0.0150 0. 030 700 104. 00
0.500 2 0. 015 000 0.0150 0. 030 900 106. 00
0.500 2 0.016 000 0.0150 0. 031 600 104. 00
0.500 6 0. 016 000 0.0150 0. 032 000 106. 67
0.500 6 0.016 000 0.0150 0. 031 400 102. 67
TR 0.500 4 0. 002 326 0.002 0 0.004 178 92.59 92.08 1.70
0.500 4 0. 002 153 0.002 0 0. 003 959 90. 29
0.500 2 0.002 192 0.002 0 0. 004 064 93. 62
0.500 2 0. 002 220 0.002 0 0. 004 028 90. 43
0.500 6 0. 002 060 0.002 0 0. 003 948 94. 36
0.500 6 0. 002 254 0.002 0 0.004 078 91.20
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B S RS ChEZ ) e,

2.2 wERBEE . I ke Ess il
2.2.1 {iEsME A% H . Extend Cig (250 mm x
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2 A

0 5 10 15 20 25 30 35 40 45

t/min
B
2
e A
0 5 10 15 20 25 30 35 40 45
t/min

H: A BEIME AW G B A 1L BRI,
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r=0.999 6, KHEERH 1 | WEEH I liakE
43 H7E0. 000 782 ~0. 012 512mg-mL ™", 0. 000 254 ~
0.004 064 mg-mL ™~ 'ZPE:X R BT,
2.2.5 EEEAL B 2.2.2 WUR X RS, &
2.2.1 WUR iR iSRS E JE A 6 I, Zralic
SEEEET . BRI I & 80w, Kk
R TR 22000, MR 1. s g
T AR RSD 43514 2. 04% | 1. 02% & W i fifi FAY
B RIT
2.2.6 fEtERE FEERBGE MK 4.0 g,
2 2. 2.3 TR J v A 2 S o s A L,
FFO, 2,4, 8, 12, 24 h #2.2.1 T | (A% 554
#47 HPLC 738, sk et 1. mEeH 1w
TR . U T AR AT I 25 e b, R R R L
B I 7R A [] A 1) (8] 04 i AR RSD 43 51
4.73% . 3.60% , FKWAIETE24 h WERGENER LT
2.2.7 HEEMRE KHERBETRAEMHARK 4.0 g,
Fi 2. 2. 3 WUF ik il & s W 6 iy, 4% 2.2.1
TR Frd 635 25 E 17 HPLC 23, sk s i e i
I SRRt I s AR o 0 T R A 70w 22 20 AT
MEERT 1, HESI 1w RSD 2050
2.05% . 2.55% , FWIMEITENEL R
2.2.8 AR RIS R B PR R A R
1.0 g, #2.2.3 T F i PATiHl a8 6 sl S ik,
Ve NI = AR B RSP SRR 2R
FRHR 2. 2.1 0T Pra (635 S R AT e, R
B, T TR EeR, 25RE8URTE L
T4, TR HAERMER LT
2.2.9 WERGT I, DIE&EaN K40 43 AR
FEHb H EEAE A IR 2. 2.3 TR 5 i 4% kR
PRVATR, PR 2.2.1 TR @4 & F R 1T HPLC 4347,
Vg P45 0 T AR ARG L B A 5 A, A B 4%
AP EERT ] mEET I EE, e
SRV 3, HPRERWIAE - A b e R .
wWERH I EESEI ) M0.023 9% ~2. 189 0% Fil
0.041 3% ~0.391 1%,
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R3 BRENAIASAENEER (v x5, n=3)

%

Bht oy #

B

RRAET

TANAE R

HICET |

BRI

R

S10
S11
S12
S13
S14
S15
S16
S17
S18
S19
S20
S21
S22
523
S24
S25
526
S27
528
S29
S30
S31
532
533
S34
S35
536
537
538
539
40

0.053 7 £0.009 2
0.037 3 £0.001 2
0.076 6 +0. 008 4
0.056 8 =0.004 7
0.041 3 £0.003 2
0.031 6 £0.003 0
0.038 2 £0.006 1
0.024 9 £0.004 4
0.069 2 £0.004 6
0.054 9 £0.003 2
0.106 0 £0.015 5
0.025 8 £0.008 8
0.022 5 £0.009 0
0.046 4 £0.005 0
0.025 5 +0.004 1
0.069 7 £0.007 4
0.1454 £0.024 2
0.111 8 £0.024 1
0.057 5 +£0.011 2
0.081 3 £0.012 4
0.150 3 £0.020 2
0.079 2 £0. 008 2
0.099 2 £0.007 4
0.042 2 £0. 006 5
0.037 0 £0. 004 6
0.049 1 £0. 008 2
0.061 5 £0.007 2
0.078 0 £0.008 0
0.065 4 £0.004 6
0.142 2 +0.009 8
0.022 5 +0.003 6
0.023 6 £0.003 8
0.067 3 £0.005 5
0.045 6 £0.007 6
0.054 6 £0.006 8
0.110 5 £0. 006 4
0.023 9 £0.005 2
0.102 4 £0.030 1
0.046 3 £0.014 6
0.065 2 +0.013 2

0.030 3 +0.004 4
0.023 1 +0.002 0
0.019 9 +0.007 4
0.034 6 +0.002 6
0.0139+0.002 8
0.0152 +0.004 0
0.022 7 +0.007 5
0.002 6 +0.000 3
0.019 4 +£0.004 4
0.019 8 £0.001 4
0.027 4 +0.001 4
0.012 4 +0.000 9
0.010 0 =0. 000 7
0.017 3 +0.002 3
0.015 0 +£0.002 7
0.014 8 +0.001 4
0.052 9 +0.008 5
0.046 5 +£0.009 5
0.031 4 +0.004 6
0.022 0 +0.002 6
0.042 8 +0.004 4
0.038 1 +£0.003 1
0.045 1 +0.002 0
0.015 0 0. 001 7
0.011 0 0. 000 9
0.019 0 +0.002 3
0.042 9 +0.008 4
0.035 8 +0.001 2
0.017 8 0. 000 9
0.049 1 +0.001 1
0.003 3 +0.000 8
0.006 8 +0.000 9
0.053 7 +0.001 3
0.021 2 +0.004 1
0.025 2 +0.006 3
0.036 7 +0.004 2
0.017 3 +0.003 2
0.060 2 +0.006 0
0.016 6 +0.002 7
0.026 0 +0.004 6

0.003 3 +0. 000 7
0.001 1 £0.000 1
0.001 3 +0.000 3
0.000 5 =0. 000 2
0.000 8 +0.000 2
0.000 4 £0.000 1
0.000 6 0. 000 2
0.000 2 0. 000 1
0.001 6 =0.000 4
0.001 3 +£0.000 3
0.001 8 0. 000 2
0.001 1 +0.000 3
0.001 3 +0.000 2
0.002 5 +0.000 3
0.006 1 £0.001 5
0.006 0 £0.001 5
0.000 9 +£0.000 1
0.002 3 +0.000 3
0.000 6 £0.000 1
0.001 2 £0.000 1
0.002 3 £0.001 0
0.000 8 +0.000 1
0.003 3 +0.000 3
0.007 9 £0.002 1
0.005 3 +0.001 0
0.007 2 £0.002 0
0.000 8 £0.000 1
0.001 5 +0.000 3
0.003 3 +0.000 7
0.002 4 0. 000 3
0.000 9 =0. 000 2
0.000 4 0. 000 1
0.001 1 £0.000 1
0.003 4 +0.000 9
0.002 3 +0.000 1
0.002 9 +£0.000 8
0.002 4 +0. 000 4
0.006 4 +0.000 8
0.008 4 +0. 000 4
0.012 5 +0.003 2

0.004 8 £0.000 7
0.002 3 +0. 000 4
0.000 7 £0. 000 1
0.001 5 =0.000 2
0.001 3 +£0.000 3
0.001 1 £0.000 3
0.001 0 £0.000 1
0.000 3 £0.000 1
0.001 5 +0.000 2
0.000 8 £0.000 1
0.001 4 =0. 000 2
0.001 8 £0.000 2
0.002 4 +0. 000 5
0.002 1 £0.000 8
0.012 4 +£0.001 2
0.003 9 +£0.001 1
0.001 1 £0.000 1
0.003 0 +£0. 000 4
0.001 3 +0.000 3
0.000 6 +0.000 2
0.001 0 0. 000 2
0.001 5 £0.000 1
0.004 1 £0.000 4
0.009 5 £0.002 3
0.001 2 £0.000 1
0.009 8 £0.001 2
0.002 2 +£0. 000 6
0.001 0 0. 000 2
0.002 0 =0.000 7
0.004 2 0. 000 3
0.000 7 £0.000 1
0.000 6 +0. 000 2
0.002 2 £0. 000 6
0.004 8 £0.001 0
0.003 3 +0.000 6
0.003 4 0. 000 6
0.005 6 +0.000 7
0.005 8 £0.001 6
0.003 6 £0.002 2
0.006 5 =0. 001 2

0.188 8 +0.009 4
0.940 7 £0.074 3
0.973 6 0. 068 8
1.229 3 +0.092 4
0.880 7 +0.121 4
0.724 9 0. 069 4
0.698 7 £0.047 8
0.062 6 =0.001 4
0.878 6 £0.043 5
1.8291+0.143 3
1.116 4 £0.204 2
0.6857 +0.133 7
1.2251£0.197 8
. 775 8 £0.091 2

S o

.776 7 £0.078 8
1.064 4 £0.211 2
0.973 8 £0.010 2
1.026 9 £0.007 7
.189 0 £0.304 0
.9453 £0.127 4
.8213+0.124 6

2

0.

0.

0.851 0 £0.012 5
0.3104 £0.074 4
0.717 2 £0. 004 6
0.955 0 £0. 008 2
1.0423 £0.017 5
0.830 5 +0.008 8
1.099 2 £0.017 3
1.047 7 0. 009 4
0.156 0 =0.006 8
0.102 8 £0.022 3
0.063 1+0.012 4
0.573 7 +0.044 6
0.445 5 £0.062 2
0.548 9 £0. 084 6
0.023 9 £0.005 2
0.083 0 +£0.007 6
0.098 8 £0.023 3
0.051 9 +0.012 4
0.069 1 £0.002 3

021 9 £0.001 7
3107 +0.023 5
192 2 +0.040 3
3314+0.0255

0.

0.

0.

0.

0.268 9 £0.046 8

0.1353 +£0.030 0

0.211 8 £0.041 2

0.049 5 £0.002 2

0.2522+0.071 2

0.044 6 £0. 006 2

0.264 4 £0.026 5

0.391 1 £0.052 0

0.254 9 £0.026 2

0.159 0 £0.021 6

0.209 6 £0.024 4
288 2 +0.034 2
2194 +0.009 5
2519 +0.045 0
041 3 +0.003 8
2972 +0.042 9
1551 +0.0129
248 2 +0.042 3
2323 +0.029 4
1622 £0.010 1
2102 +0.030 2

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.275 5 +0.017 5
0.196 8 £0.024 4
0.348 3 £0.031 6
0.043 3 +0.006 6
0.044 1 £0.004 0
0.049 2 £0.002 2
0.045 9 £0.007 3
0.110 5 £0. 009 2
0.100 5 £0.007 5
0.181 0 £0. 009 4
0.187 8 £0.036 0
0.047 4 £0.005 2
0.049 1 £0.005 3
0.021 0 £0.004 2

0.042 1 £0.001 8

0.084 0 +0. 009 4
0.042 7 0. 004 3
0.074 4 £0.003 0
0.051 7 0. 005 1
0.052 2 +£0.002 2
0.045 7 £0.001 7
0.047 2 +£0.004 0
0.042 1 +0.002 3
0.046 1 £0.001 2
0.077 1 £0.002 2
0.098 1+0.0120
0.106 5 £0.014 4
0.048 7 0. 007 4
0.067 8 0. 008 9
0.050 0 £0.004 5
0.076 2 £0.001 4
0.084 0 £0.007 8
0.084 4 +0.009 8
0.072 5 0. 006 4
0.084 8 £0.004 9
0.049 9 +0.005 2
0.076 1 £0.001 8
0.060 1 £0.005 6
0.048 0 =0. 004 4
0.061 1 £0.003 3
0.046 3 £0.008 5
0.057 5 +0.001 2
0.046 8 0. 008 4
0.095 5 £0. 009 2
0.053 4 +£0.001 6
0.073 4 £0.007 4
0.064 7 0. 006 3
0.066 0 £0.002 3
0.057 8 £0.007 9
0.051 7 £0.004 8
0.096 7 +£0.005 6
0.044 2 £0.002 1
0.092 6 £0.005 5
0.040 7 £0.000 9
0.042 3 +0.004 7

.70 -
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x4 BRPETEROSMEOKENELER(n=6)

oy FRkERL/ g R dh i /me A/ mg A3/ mg IR/ % SRR R % RSD/%
BT I 1.000 8 0.963 6 0.740 0 1.741 0 105. 06 100. 12 4.51
1.002 5 0.963 7 0.740 0 1.729 1 103. 43
1. 006 4 0.964 1 0.920 0 1.891 1 100. 76
1.004 3 0.963 8 0.920 0 1.895 3 101. 25
1.010 2 0.963 5 1.100 0 1.980 0 92.41
1.001 9 0.963 7 1.100 0 2.0396 97.81
BT 2.000 6 0.854 8 0.680 0 1.516 8 97.35 99. 93 4.45
2.001 8 0.8553 0.680 0 1.528 3 98.97
2.000 0 0.854 5 0.850 0 1.670 7 96. 02
1.999 6 0.854 3 0.850 0 1.703 4 99. 89
2.000 0 0.854 5 1.020 0 1.962 0 108. 58
1.992 3 0.851 2 1.020 0 1.858 7 98.77

2.3 WECHTER S R E

2.3.1 wENEMEENE T 1% (PREZ )
HRE EC AT AILE BT YRR B B T A T I E
2.3.2 foiE& B34 Extend C,g (250 mm x
4.6 mm, 5 wm); WA €% SN (A) -4k
(B); ZFJEVEML: 0 ~20 min, 35% (A); i i:
1 mL-min~"; #EfR: 30 °C; 28 ROGHKMZHTRS R
JE: 110 °C; #AHE: 3 Lomin ™', #FFER: 10 pl,
HPLC E WL 3,

0 2.5 5.0 7.5 10.0 125 15.0
t/min

17.5  20.0

0 2.5 5.0 7.5 10.0 12,5 150 17.5 20.0
t/min

T A B X IR B BOEGRES 1 BR,
3 EKFAEMRMEHEKRER HPLC

2.3.3  XPRAAN RO A ORS AR IBCE EG W
i, AR B R, €A 2S5 mL FRR
Hr, TR S B A 0.5 mg - mL T X B 5 Ak

W o
2.3.4  fELMAEH & RERER AR 4.0 g,

BTRRERA T, AP 40 mL, $RER,

TIAGE B0 H B INAA R 4 h, 251, R AK
10 mL, PR, FKMAR IE T B R $E I
4 K, FK 40 mL, AIFIE T ESRGETSy, MR
BV 2 W, s, T, MAS mL, o
D101 K AL W B A% BB AE (N AR 15 em, FE & N
12 em), 4334 50 mL 7K . 30 mL 40% Z, 1% . 80 mL
0% CFEMRUGHATHRNE, W BEB BT Z5 T,
FERERS 2 5 mL A5, WEEES, 0.22 pm AL
UEE T UE, EAS.
2.3.5 KMEXRRFELR RAIMRM S L B EEH
AR Al 2, 3 TR % R B 0 B v R 10,
20 pL, Mg B B A S IR 20 pl, AR IRE A
HPLC v 14700 2, 36 5 00 A 0 4 1) & PR 0 801
(1gX) VE R ARbR, Hedfud m AR & X B0E (1Y)
YERPNALRR, 12808 KR FbrE M i 1gy =
1.317 51gX +4.960 8, r=0.999 3, FH# &
0.005 ~0.01 mg-mL~"ZE XA BIT,
2.3.6 EEKHTMERERME ¥ 40 A F )~ H
TEEERE B e 0 2. 3.4 T 7 ) & kit
VT, TR 20302 TR 3% s 4k 47 HPLC 4347,
et Zor &, AR RS 7 AR & R
HH A it o 45 R R IR [R] ™ HRE i v o i
AR 0. 040 7% ~0.106 5% , ¥4 (HF
EZ58) AT PR ER, e EoHE
W23,
2.4 RASHT

WA 3 AN [R] ™ b B EE AR P & A RO
iz FH SPSS 20. 0 Xif A [m] ™ #h 8 FE 25 M 2R T SR 2407
PEPELAA IR E54F I BRI i, BRBS ity ikt
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$F-J5 Euclidean g, FrigRAMHras RILIE 4.

MIEL 4 R e] DU H RIS R B (R i 8 3
2K, S10(42 3k iy [ B2 s st) « S19 (fusk il +
L Keve) UNINE DS T ITE 5 S S L
BRI AN A RO S B At R A
B, S2~S7, 89, SI1 ~SI8, S20 ~ S22, S24 ~$29
S33. S3A(BLZHURM . A3kl PPARERET . 22
SA TR P MR i RO — I, AR A P AT A
PREGAY S BERCRS; S1. S8, S23. S30 ~S32, S35 ~
SA0(BIRise il . By ARER BBl . ARigly . EAT . %
L PR DURT AR 2 bR L R O — 28, Bk
i AR O S B R

wnwn
ez
\\II [IEEEEEENEERENEEEEENEEERENEEEEEEEE|

1 1 1 1
10 15 20 25

B4 BEERBESTHRE

S
w

3 #Hit

A4y 5 A HPLC-UV #1 HPLC-ELSD X 5 1%
2y 4 FREER2E B0 A 3 R I BEAT I
W, WA HEMNL, BRIEEHE, 4
RATEE . I HT A SRR WILEBA Ll bk B A 10 M X
PR 1 B R A RO AR L R
Forp il DX R LK ] A DX 7 s et i e, 1Lk
B &/ HAh 7= i 1 B ok o — M ST SR ] oy P 5¢
L DX R B 14 R A R B 2 B T
RAME RS E

4 itig

ASZIS SR 2 FAS[R ) HPLC-ELSD 5 v ke B

HRAEGY, Hooh 55 B B i e sk T
EZ700) BT S W, S TR e, 2
BT (hEZGH) SRR AR B A
i, HA R RN AL B, LR K A AT LA
FEAL BRI S T 2 b R AR
SR WoRAAhEERE 1. HKEH
DU 7 5 T s 00 2 B RS R, R D B RS Y
i R TR A (R E ) BUE 7 R I E
B, AREM (hEZ) HUEr R ESR T .

KPR 3, WA A X8R A 4y
SR Hr, RSP (EFERh S | B
JRTT . ALK PPRE R T HL X ) SRAE AR, B
w05 A . BRSO F 1 T o B0 R
0.064 3% , 0.064 7% ; £5¢ A HLIX (F 458 3R )
WAL ORI L GBI, W PR DR TTHBIX) R
LT, BRI TR R
B398 0.059 9% | 0.061 9% , W] LA & BL52 75 HL IX
WM BE R, AP EFNSELER
ARG, 4G CPEZI) XTI K
TSR AR, FE 0 5 P4 M X 0] BE B O L 2 56 iy
BRI . BRI B 2 B R R DAL
MERE B, PRSI, WIS N R
B A ZRRTT RN, Gndasse IRy L O i AR Y
PO, 128 AN R N i B 8 ki 31 R
A2 R T o AR 2 A O A3 3 i 5 R,
AT SR TEAE i A SO A % 1 5 S 1) DX ST B RS
BORAE L, BT R B Al 5 LR A RO o3 AT
FERREEE T, DUHORHER G R T 2555 5K, X
HAFRAFFE o

BTl 4 B R EE A, S10 (kT [ BH TR
B | S19 (kT R BRFRATEA LS ) X FF
it FH 128 288 RO o3 5 0 v BB v T 3R — 28
B2 B & B2 M) > 2% , e E P TR
WKL X, AR AR N, AR5 5 B AR B RCAR M,
RGP TOT R A B, SR i b ey 2
JiP, S2 ~S7, S9, SI1 ~ SI8, S20 ~ S22, S24 ~
S29., 833, S34(EZ/R. kT, MR RET
B2 SA T A M X)) 77 M A A 45 25 SO
RRIMR I —2, il B o3 T i o B Fnsy oy
1% ~2% , WEHEZ2 AR AR BT L Bk LT &30
AVIX, I -5 NSy X B AL 45 03 ™ A 32
G, PRIk 28 1 X0 RS A i A BT AL, ST, S8
S23 . S30 ~S32, S35 ~ S40 (s A . B ARES
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SRUETIT . LT 26 PR UURTAFILX) i (3] EAZ R BAE, et FOHPLC R RANNE R
FRORE Al T2 28 R0 & SR TR h—25, P FRF O MAMAD G )] B A&, 2014,
W AT A B R AR 1% | IGRE SR 34(4) :659-663. ,
LSRR TR AR aE ey 4] R HPLCDAD SR ST b 4 A S A
SRR KRR . M R 1 T KFPHeg42[]]. F24,2010,33(9) :1425-1427.

[5] B, FEH IR F ARASREETHETHL
NE ) j‘; N ab v A ) < >
IR Ml 45 F1 495 T HEAS 25 PO 6975 K 2 IO R AN

LR PRI L= B B I, i e
SRS 25 LD P O 10 e 6 A 4 e 1705) 1016.1021,
PEGEIRIUR X — B R, AEL Y™ AL (6] s, 44, #hosh A8 HPLC-ELSD 3l 9 K 26 4 o
B VP A B2 R RO T 2 R FELHFE 1 N ML VLI 3 2%,2009,40 (3)
P2 FAE XN BA RIS B 3 sl ALY A A 471-473.

GAP A 7= 3L P DL K 25 FIA I R B e T4, (7)) X, Tk, Rl P K P M AR MR A
A T ISR LK T 7= B i ke DFT AR 1). 635 A T42,2019,36 (1)

36-40.

(8] JEE,Hwesr %R FKR2IF LT R R SR
Rt R[J]. + B2 $4R,2018,24(20) . 117-122.

(9] e, AT, R4, F. AR LR RASER

Ph, Sl REA 7 3 R R BB AR T LI
BRI BRI AR sTEkER 2 T

B 23T ik WA R[] R F B 25,2017, 12 (5): 961-
968 ,973.
(1] BRHLERLS. PEARERESHH, —FF[(M]. [10] #EA, REL, HEH,F. TH M ERBFN 5 XX
T B E %A i, 2015 .302. AR[T]. R R A —F E 2 IAKA,2016,18(6)
[2] EZ®w,®m2,2x, % HPLC-DAD-ELSD * F) 8t & 3% 950-958.
EP 10 AR>S F[T]. Fdh,2018,16(9): [11] Gk, BEMA, TR, % BB AELESEHRII].
1268-1271. mF#%-E EE 2,2016,27(5) :1227-1230.

(&As B #1: 2019-02-25 Yokt W)

( “—H—H" PELXWEEE) BT

Al BT, SR LR M 21 gy B2 T R, IRE R RLMAZ i, i
W20 B SER IR IE AW S I A A SRR, REE SR SRR, Sk, RSk
IR AW AP, b B2y sofbizl . an . Wk, BERA, BUN K. BT 24k, hAMEZ
g, RBTE T . SCH), AREGE DTS rIERIl, AFRATREIL T v S SCAAH B 52 e Y s a5 T T o

Crpderb o[ 5 5 OC AR iR B 2545 R AN B R R UL) BB B ARk P R 2 A 2R S R B kR
CHTRE BSOS X R B2 b, O BSOS X R R 2L R AR A . A AR —— R R, T
RIS XD I, BAERARA “— " WWRERFEERAE, ATER S A S sE i
Fo BRRY, fEEME i 8 RS A B RIRILE . B KA BG40 25 5 rp o 3 W 2L
REBRESZ, MO THEL S SR ZAE, %M K=o 110 JFEZER, fFrgf (i —%”
RIS ), TENIRAL. 2B RS a R . AN . RIGHE . BURR . 0N . BN 6
e, AR KT B EREKE S, hAMNEEST . ORIRIGE X R T AE L FUR R 2530k
WA R 25 AR S B 1 370 AxiiE, DA K (R BESDRS ) AR RSN R 25 Y R 22 B3 40 AR,
P55 A 08 g A% e 255 U BT A AR AR AR 0 B 25 SCAR 5 SCY TR A AR I8 SC 8 J o BRARIL T R B2 3C
A a3 g S E, SRR T ASRE 25 U] & f o B ge b B 2, % Bk A, KIS0
e, UWfEmhE], SL)hrh B SCEE RIS I 2 3

(ERFEHFLRLSAG A KEMPB R £54)
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