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[ Abstract | Objective: To estimate the overall quality characteristics of Zhenqi Fuzheng granules
(ZQFZ), which were composed of Ligustri Lucidi Fructus and Astragali Radix and collected from different
manufacturers (their final preparations included two types, contained sugar and sugar free) by established HPLC
methods, in order to propose an appropriate quality-control strategy for promoting the quality control specification of
ZQFZ. Method: The quantification of the 6 components ( rhodioloside, calycosin-7-0-B-D-glucoside,
specnuezhenide, ononin, calycosin and astragaloside IV ) were performed on a C, column with two
chromatographic systems. Chromatographic system [ : methanol and water were adopted as mobile phase with
gradient elution, the flow rate was 1.0 mL-min~', and optimum detection waves were at 224, 250 and 275 nm
respectively. Chromatographic system [I : methanol and water (80:20) were adopted as mobile phase with gradient
elution at the flow rate of 1.0 mL -min~', and the detector parameters were set as follows: the drift tube

temperature was 75 °C, and the carrier gas flow rate was 1.5 L-min '. Both column temperatures were at 30 °C.
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All of the 80 batches of ZQFZ from different manufacturers were determined and analyzed. Result; All of the six
markers could be detected in 80 batches of ZQFZ, but their contents were quite different. The results of the one-
way ANOVA showed significant differences between manufacturer 4 and other three manufacturers in sugar-

containing preparations (P <0.05). And for sugar-free preparations, manufacturer 3 was significant different from

other manufacturers ( P < 0.05). The differences were concentrated in components of rhodioloside and

specnuezhenide derived from crude maternal of Ligustri Lucidi Fructus. Conclusion: It is of great significance to

increase relevant quality control markers of Ligustri Lucidi Fructus in ZQFZ, such as rhodioloside and

specnuezhenide, for standardizing production and improving quality level.
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Table 1 Samples of Zhenqi Fuzheng granules( sugary)
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V V V V V

I SR/ fits

%1 3 161229,171012,171014

"% 2 11  170405,170406,170407 170408 170409 ,170410,170304 170305 ,170311,170324 170302

“%3 6  k20161185,k20161201,k20170130,k20170576 , k20170756 , k20170801

"% 4 12 20160307,20160403,20160601,20160611,20161002,20161111,20161112,20170213 ,20170724 ,20170802 ,20171103 ,20171130
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Fx2 IEKKREBNHESR(THE)
Table 2 Samples of Zhenqi Fuzheng granules( sugar free)

mH® itk it
%1 5 161101,161112,170412,170903 170904
"%2 13 170316,170317,170318,170319,180105 180106, 180302 , 180402 170307 ,170310,170315,170311,170312
%3 8  k20160305,k20161220,k20170241,k20170345 , k20170347 , k20170705 , k20171103 , k20171104
ES 13 61102117, 61102124, 61102148, 61102149, 61102155, 71102113, 71102121, 71102127, 71102130, 71102135, 61102109,
61102131,61102120
%6 9  036161001,074160403,074161007 074170101 074170303 ,074170602 ,074170901 074180302 ,0109170401
2 HESHR
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Fig.1 HPLC-PDA chromatograms of Zhenqi Fuzheng granules
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Fig. 3 HPLC-PDA chromatograms of Zhenqi Fuzheng granules at
224 nm
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Fig. 4 HPLC-ELSD chromatograms of astragaloside IV in Zhenqi

Fuzheng granules
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Table 3 Linearities and ranges of six constituents

Xif JE 5] )5 Jy r M [l /ng
LR Y=2.87x10°X +3.06 x10> 0.999 9  40.2 ~804.0
EEREEH Y=3.32x10°X-1.14x10> 1.0000 8.3 ~165.0

R vy Y=1.22x10°X -2.56 x 10> 0.999 5 242.5 ~4 850.0
fi IV{AED Y =3.97 x10°X +4.39 x10*> 0.9999 6.7 ~134.0
EEFEEH  Y=520x10°X-1.94x10° 0.9997  4.8~95.2
R lg¥ =1.321gX +3.52 0.999 3 152.5~3 050.0
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F4 STEHKIEFR A 6 A5 K0 E =
Table 4 Recoveries of six constituents in Zhenqi Fuzheng granules
%y PRt/ g B P /mg A B/ mg A/ mg ] i %/ % K E % RSD/%
21 5 KA 0.904 2 0.128 4 0.127 0 0.251 4 96.85 97.76 1.6
0.905 0 0.128 5 0.127 0 0.254 4 99.13
0.907 4 0.128 9 0.127 0 0.256 2 100.24
0.904 5 0.128 4 0.127 0 0.2519 97.24
0.905 6 0.128 6 0.127 0 0.2512 96.54
0.906 0 0.128 7 0.127 0 0.2513 96.54
B85 5 7 e 0.904 2 0.0356 0.038 0 0.073 1 98.68 97.81 0.8
0.905 0 0.035 7 0.038 0 0.072 7 97.37
0.907 4 0.035 8 0.038 0 0.073 4 98.95
0.904 5 0.0356 0.038 0 0.072 4 96. 84
0.905 6 0.035 7 0.038 0 0.072 8 97.63
0.906 0 0.0357 0.038 0 0.072 7 97.37
B i 0.904 2 0.809 7 0.8200 1.593 7 95.61 95.89 0.9
0.905 0 0.810 4 0.820 0 1.594 1 95.57
0.907 4 0.812 6 0.8200 1.594 9 95.40
0.904 5 0.8100 0.8200 1.593 0 95.49
0.905 6 0.8110 0.820 0 1.612 1 97.70
0.906 0 0.8113 0.8200 1.594 9 95.56
PR AL T 0.904 2 0.010 9 0.0110 0.0215 96.36 96. 82 1.3
0.905 0 0.010 9 0.0110 0.021 8 99.09
0.907 4 0.010 9 0.0110 0.021 6 97.27
0.904 5 0.010 9 0.0110 0.021 4 95.45
0.905 6 0.010 9 0.0110 0.0215 96.36
0.906 0 0.010 9 0.0110 0.0215 96.36
B B 0.904 2 0.007 6 0.008 5 0.016 1 100. 00 99.02 1.4
0.905 0 0.007 6 0.008 5 0.016 0 98.82
0.907 4 0.007 6 0.008 5 0.016 2 101.18
0.904 5 0.007 6 0.008 5 0.0159 97.65
0.905 6 0.007 6 0.008 5 0.016 0 98.82
0.906 0 0.007 6 0.008 5 0.0159 97.65
R AR 0.904 2 0.081 1 0.090 0 0.171 4 100.33 100. 19 1.1
0.905 0 0.081 2 0.090 0 0.170 5 99.22
0.907 4 0.081 4 0.090 0 0.173 3 102.11
0.904 5 0.081 1 0.090 0 0.171 6 100. 56
0.905 6 0.081 2 0.090 0 0.170 3 99.00
0.906 0 0.0813 0.090 0 0.171 2 99.89

HR1I5)%2,3,6 ZM¥EARFENER, X
2HITHRISZEAARFEEER, K 3,5 ZH,
5,6 ZIHEREA WE MR BESFHI, | K
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x5 RNHIEKEFH(SHE)F6ITBRINRENH(n=2) F6 ABHITEKEFTK(THE)F6ITRANRENE(n=2)
Table 5 Contents of six constituents in 32 batches of Zhenqi Table 6 Contents of six constituents in 48 batches of Zhenqi
Fuzheng granules(sugary) (n=2) mg-g ! Fuzheng granules( sugar free) (n=2) mg-g !

Fx g AR EER BB BE MK o s  OROBER RLOEM BE AR

KAF ERTE S BT R FF KAY O BmEAY U BT R
1 161101 0.210 0.127 2.594 0.048 0.059 0.215

1 161229 0.074 0.058 1.034 0.021 0.024 0.115
161112 0.206 0.143 2.692 0.048 0.064 0.292

171012 0.063 0.057 1.190 0.026 0.033 0.093
170412 0.163 0.141 1.979 0.063 0.027 0.252
171014 0.056 0.054 1.145 0.024 0.033 0.087 170903 0.217 0.149 2.252 0.059 0.040 0.247
2 170405 0.259 0.073 1.372 0.034 0.012 0.169 170904 0.201 0.143 2.229 0.062 0.038 0.231
170406 0.248 0.071 1.290 0.033 0.014 0.162 2 170316 0.729 0.190 4.652 0.109 0.039 0.348
170317 0.726 0.190 4.614 0.105 0.034 0.351

170407 0.236 0.071 1.356 0.033 0.012 0.165
170318 0.615 0.200 5.023 0.103 0.034 0.363

170408 0.228 0.069 1.336 0.032 0.011 0.160
170319 0.725 0.208 5.084 0.113 0.038 0.330

170409 0.240 0.068 1.320 0.032 0.013 0.158 180105 0.658 0.128 3.974 0.055 0.054 0.429
170410 0.239 0.067 1.286 0.032 0.013 0.154 180106 0.726 0.125 4.762 0.071 0.052 0.379
170304 0.310 0.060 1.430 0.020 0.010 0.150 180302 0.769 0.137 5.589 0.083 0.045 0.396

180402 0.748 0.186 4.694 0.067 0.049 0.494

170305 0.300 0.050 1.420 0.020 0.010 0.140

170307 0.800 0.150 3.770 0.050 0.030 0.380
170311 0.310 0.050 1.370 0.020 0.010 0.120
170310 0.740 0.160 3.180 0.060 0.050 0.450

170324 0.270  0.050 0.990 0.030 0.020 0.120 170315 0.800 0.220 4.270 0.100 0.040 0.360

170302 0.290 0.060 1.200 0.020 0.020 0.160 170311 0.870 0.170 3.090 0.070 0.050 0.420
3 k20161185 0.411 0.093 1.062 0.040 0.027 0.144 170312 0-800 0.160 3.080 0.070 0.050 0.360
3 k20160305 2.070 0.252 2.884 0.101 0.101 0.609

k20161201 0.387 0.106 1.357 0.044 0.029 0.156
k20161220 1.431 0.308 2.558 0.133 0.066 0.492
k20170130  0.718 0.124 0.615 0.037 0.024 0.177 k20170241 1.838 0.375 1.284 0.187 0.035 0.521
k20170576 0.463 0.069 0.966 0.033 0.019 0. 146 k20170345 1.549 0.339 1.921 0.164 0.042 0.525
120170756 0.293  0.078 1.549 0.037 0.024 0.123 k20170347 1.789 0.344 1.574 0.168 0.044 0.578
k20170705 1.893 0.214 2.447 0.105 0.081 0.489

k20170801 0.364 0. . .031  0.027 0.12
0170801 0.364 0.066 0.663 0.031 0.027 0.129 k20171103 1.681 0.236 2.322 0.182 0.031 0.423
4 20160307 0.048 0.053 0.217 0.021 0.006 0.109 k20171104 2.264 0.242 1.698 0.115 0.073 0.537
20160403 0.058 0.065 0.327 0.028 0.006 0.124 5 61102117 0.310 0.184 1.899 0.063 0.068 0.360
20160601  0.082 0.065 0.301 0.028 0.005 0.113 61102124 0.682 0173 2.716 0.063 0.052 0.398
61102148  0.790 0.161 7.726 0.056 0.034 0.280

20160611 .040  0.02 .21 ) .01 .

01606 0-0400.027 0.2100.009 0.017 ~0.095 61102149  1.036 0.159 6.659 0.059 0.046 0.287
20161002 0.188 0.027 1.085 0.009 0.015 0.097 61102155  0.706 0.151 8.398 0.049 0.043 0.280
20161111  0.142 0.039 0.893 0.012 0.008 0.090 71102113 0.528 0.111 4.802 0.036 0.058 0.309
20161112 0.153 0.036 0.974 0.014 0.009 0.092 71102121 0.582 0129 6.990 0.042 0.048 0.293

71102127 0.713 0.131 7.916 0.044 0.039 0.305
20170213 0.116 0.050 1.044 0.019 0.007 0.079
71102130 0.629 0.115 6.229 0.038 0.054 0.332
20170724 0.215 0.046 0.376 0.022 0.013 0.174 71102135  0.606 0.137 7.182 0.047 0.041 0.313
20170802  0.181 0.042 0.743 0.019 0.011 0.152 61102109 0.410 0.160 5.060 0.040 0.050 0.230
50171103 0181 0.046 0.394 0.017 0.018 0.143 61102131  0.630 0.170 6.960 0.050 0.050 0.340
61102120  0.680 0.210 3.270 0.060 0.050 0.380
20171130 0.122 0.040 0.594 0.016 0.018 0.198
6 036161001 0.376 0.174 5.499 0.089 0.057 0.472
074160403 0.367 0.172 5.768 0.080 0.045 0.369
R i 2 i b 074161007 0.477 0.175 5.406 0.088 0.069 0.490
3 it 074170101 0.618 0.198 6.425 0.094 0.094 0.656
074170303 0.458 0.171 5.482 0.087 0.092 0.432
2 = D B e x| 4k i JH
P T B LB 2 R B U A 2R R e I 074170602 0.285 0.242 4.869 0.118 0.070 0.351
e 25 NP 77 s 4 -
BE T4 o ELA T A Bl e Al S $2 B 2 Fh o ik, 074170901 0.261 0.169 4.275 0.073 0.134 0.355
WA B FE 2 R, 45 B o® T O OE 074180302 0.443 0.460 5.497 0.147 0.048 0.548
; ¥ 2w 109170401 0.313 0.165 4.912 0.085 0.092 0.372
B A 0 R 0 R AR B 4 % B T 50% i
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R7T AR RARKEFH(SHE) SEEE
Table 7 Content range of Zhenqi Fuzheng granules(sugary) from different manufacturers mg-g !
% A5 RH T W T gy A AL T B WP
1 0.056 ~0.074 0.054 ~0.058 1.034 ~1.190 0.021 ~0.026 0.024 ~0.033 0.087 ~0.115
2 0.228 ~0.310 0.050 ~0.073 0.990 ~1.430 0.020 ~0.034 0.010 ~0.020 0.120 ~0. 169
3 0.293 ~0.718 0.066 ~0. 124 0.615 ~1.549 0.031 ~0.044 0.019 ~0.029 0.123 ~0.177
4 0.040 ~0.215 0.027 ~0. 065 0.210 ~1.085 0.009 ~0.028 0.005 ~0.018 0.079 ~0. 198
*8 AEIHKolEKKEHN(LHE)E=EE
Table 8 Content range of Zhenqi Fuzheng granules( sugar free) from different manufacturers mg-g !
% LZLECRAT B T (/e AL B S BT
1 0.163 ~0.217 0.127 ~0. 149 1.979 ~2.692 0.048 ~0.063 0.027 ~0. 064 0.215 ~0.292
2 0.615 ~0.870 0.125 ~0.220 3.080 ~5.589 0.050 ~0.113 0.030 ~0.054 0.330 ~0.494
3 1.431 ~2.264 0.214 ~0.375 1.284 ~2.884 0.101 ~0. 187 0.031 ~0. 101 0. 423 ~0. 609
5 0.310 ~1.036 0.111 ~0.210 1.899 ~8.398 0.036 ~0.063 0.034 ~0.068 0.230 ~0.398
6 0.261 ~0.618 0. 165 ~0.460 4.275 ~6.425 0.073 ~0. 147 0.045 ~0. 134 0.351 ~0.656
®9 B ROKKEMHK(SHE)BSHER RSD
Table 9 List of mean ingredients and RSD of each manufacturer Zhenqi Fuzheng granules( sugary)
ZLECRAT sSSP R L gy AT B 5 B R A
P& gikis¥c RSD FE4MEC RSD JREEAMK RSD  FREAMEC RSD FEEAMEL O RSD JREEAMEK RSD
/mg-g ™! /% /mg-g ! /% /mg-g ™! /% /mg-g ™! /% /mgeg ™! /% /mgeg ™! /%
2 0. 266 11.7 0. 063 14.5 1. 306 9.4 0.028 22.6 0.013 27.5 0. 151 11.3
3 0.439 33.6 0. 089 25.4 1.035 35.8 0.037 12.7 0.025 14.1 0. 146 13.3
4 0. 128 46.7 0. 045 27.9 0.599 56.3 0.018 35.8 0.011 44.5 0.122 30.7
F10 B ROAOKKIEBM (TH) K2 HER RSD
Table 10 List of mean ingredients and RSD of each manufacturer Zhenqi Fuzheng granules( sugar free)
LR T 5 T4 oY TR AE T T F W o
"R mEsyEc RSD RE4MEC RSD  REAMEC RSD  REAEC RSD RSB RSD RS RSD
/mg-g ™! /% /mg-g”! /% /mg-g ™! /% /mg-g ™! /% /mg-g ™! /% /mg-g ™! /%
1 0. 199 10. 6 0. 141 5.8 2.349 12. 4 0. 056 13.3 0. 046 33.9 0.247 11.7
2 0.747 8.7 0.171 18.0 4.291 19.0 0.081 27.2 0. 044 18. 4 0. 389 12. 1
3 1.814 14.9 0.289 20.8 2.086 26. 4 0. 144 24.3 0. 059 42.3 0.522 10.9
5 0.639 27.6 0.153 18. 4 5. 831 36. 1 0. 050 19.3 0. 049 17.9 0.316 14.5
6 0. 400 28.0 0.214 44.6 5.348 11.4 0. 096 23.9 0.078 36.2 0. 449 23.1

80% ,100% H gt 5 1) 1 £ IR AR , &5 SR 80% HH it 7k

T RE R 6 A oy B . i 5 5T 20,

25,30 mL ¥ 84 BUSCR 25 58 25 mL i I3 R R
EREE . AEEET 30,40,50 min {4 £2 BUAT E]
40,50 min i} 6 LA WE T2 B RERET
TR 4544 B 1 40 min 4 Sy £ B 1]

SR M A R ARG I 5, o 6 FE R ) 5 A AR
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S3AE 190 ~400 nm HEAT 28 AR A P H 9 .

R B8 S B R AT PSR %“réﬁﬂfd:ﬂﬁ
WO 4351 250,250,248, 8 nm, fiT L £ 250 nm
VB = R U I 4K 5 5 2o 0T 4 R0 21 5 R 1 Y e kR
WO I K 4 ) 89224 nm A1 275 nm, #0033k B4 B
P18 5 R W WAL I A R 3 A R I g 5 B RS T O
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F 11 pTEKHKIEFH (& #E) Tamhane’s T2 1 1%
Table 11 Tamhane’s T2 test of ZQFZ Zhenqi Fuzheng granules( sugary)
T~ (1) 7 () LLRRAY B e U AR AL T BV iyl R
1 2 -0.202 0" -0.006 3 -0.183 4 -0.004 2 0.016 8 -0.052 4"
3 -0.375 0" -0.0330 0.087 7 -0.013 3" 0.005 0 -0.047 5"
4 -0.063 8" 0.012 0" 0.519 5" 0.005 8 0.018 8 -0.0232
2 1 0.202 0" 0. 006 3 0.183 4 0.004 2 -0.016 8 0.052 4"
3 -0.173 0 -0.026 7 0.271 0 0.009 6 -0.011 8" 0.004 9
4 0.138 3" 0.018 3" 0.702 9" 0.009 9" 0.002 0 0.029 2
3 1 0.375 0" 0.033 0 -0.087 7 0.013 3" -0.0050 0.047 5"
2 0.173 0 0.026 6 -0.271 0 0.009 2" 0.011 8" -0.004 9
4 0.311 3" 0.045 0" 0.4318 0.019 1" 0.013 8" 0.024 3
4 1 0.063 8" -0.012 0" -0.519 5" -0.005 8 -0.018 8 0.023 2
2 -0.138 3" -0.018 3" -0.702 9" -0.009 9" -0.002 0 -0.029 2
3 -0.311 3" -0.045 0" -0.4318 -0.019 08" -0.013 8" -0.024 3
L E 2 (1) V) P <0.05, % 12 Jd,
F 12 pTEKHKIEFH (X #E) Tamhane’s T2 6 3%
Table 12 Tamhane’s T2 test of Zhenqi Fuzheng granules( sugar free)
T~ (1) T~ () 2L KA T8 5 E AT B2 v AR AL T3 5 5 A
1 2 -0.547 2" -0.030 5" —-1.941 7" -0.0252" 0.002 1 -0.141 8"
3 -1.6150" -0.148 2" 0.263 2 -0.088 4" -0.013 5 -0.274 4"
5 -0.439 2" -0.0126 -3.482 1" 0.006 2 -0.003 1 -0.068 5"
6 -0.200 4" -0.073 4 -2.998 9" -0.039 7" -0.032 3 -0.202 0"
2 1 0.547 2" 0.030 5" 1.941 8" 0.025 2" -0.002 1 0.141 8"
3 -1.067 8" -0.117 7" 2.204 9V -0.063 1" -0.0157 -0.132 5"
5 0.108 0 0.017 9 -1.540 4 0.0315" -0.005 2 0.073 3"
6 0.346 8" -0.0429 -1.057 2" -0.014 4 -0.034 4 -0.060 2
3 1 1.6150" 0.148 2V -0.263 2 0.088 4" 0.013 5 0.274 4"
2 1.067 8" 0.117 7" -2.204 9" 0.063 1" 0.015 7 0.132 5"
5 1.175 8" 0.1356" -3.745 3" 0.094 6" 0.010 4 0.205 8"
6 1.414 6" 0.074 8 -3.262 1" 0.048 7 -0.018 8 0.072 3
5 1 0.439 2" 0.012 6 3.482 1Y -0.006 2 0.003 1 0.068 5"
2 -0.108 0 -0.0179 1.540 4 -0.0315" 0.005 2 -0.073 3"
3 -1.175 8" -0.1356" 3.745 3V -0.094 6" -0.010 4 -0.205 8"
6 0.238 8" -0.060 9 0.483 2 -0.045 9" -0.029 2 -0.133 5"
6 1 0.200 4" 0.073 4 2.998 9 0.039 7" 0.0323 0.202 0"
2 -0.346 8" 0.042 9 1.057 2" 0.014 4 0.034 4 0. 060 2
3 -1.414 6" -0.074 8 3.262 1Y -0.048 7 0.018 8 -0.072 4
5 -0.238 8" 0.060 8 -0.483 2 0.045 9" 0.029 2 0.133 5"

A TA] ) 288 A T
A5 5 o &,
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