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Determination of human albumin purity by agarose gel electrophoresis

KE Bing-bing ', WANG Mo—zheng’, WU Jian—xiang’, GUO Jiang—hong '

(1. Hubei Institute for Drug Control & Hubei Engineering Research Center for Drug Quality Control, Wuhan 430073, China;
2. Tonglu Bio—Pharmaceutical Co., Ltd., Hefei 230000, China )

Abstract Objective: To establish the method of determination of albumin purity by agarose gel electrophoresis.
Methods: Helana Epalyzer 2 automatic electrophoresis instrument and its supporting kit were used, concentration
of test sample was 2%, concentration of staining solution was 0.35%, volume of staining solution was 800 pL, and
loading volume of the tets sample was 50 pL. 153 batches of albumin samples were measured by this method and
compared with the results of the cellulose acetate film method. Results: The quantitative determination range of
the agarose gel electrophoresis method was 1%—-5%, and the lowest detection concentration was 0.1%. The RSD
of precision examination was less than 0.5%. The results of this method ( average protein purity was 96.7% ) were
similar to those of the cellulose acetate film method ( average protein purity was 97.1% ) . Statistical analysis showed
there was no significant difference between the two methods ( P>0.05 ). Conclusion: Agarose gel electrophoresis
has good precision and durability and can be used for albumin purity determination.
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0180 ), G a3k ( 0.35% MR 14 % , It 11478052 ) FilL
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(component ) (fraction) /%
@ HEH (albumin) 57.2
® ol BREHA (alphal globumin) 4.6
® o2 BREH (alpha2 globumin) 8.8
@ B EREHA (B globumin) 14.2
® y BREH (y globumin) 15. 2
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Fig. 1 The agarose gel electrophoresis map of normal human control

plasma
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96.5% , RSD 4351124 0.35% . 0.23% , El i WL 2. 2523
RUITIENG I R YT
x1 AEMARBRRENLAENESR (n=4)
Tab.1 Purity results of different test samples by

agarose gel electrophoresis

HAWRE EES SlEl
( protein concentration ) /%  ( average purity ) /% fSDr%

10.0 95.1 0.17
7.5 95.6 0.10
5.0 96.5 0.26
4.0 96.6 0.55
3.0 96.6 0.79
2.5 97.2 0.38
2.0 97.1 0.21
1.5 97.6 0.66
1.0 97.5 0.32
0.5 98.0 0.28
0.1 92.7 1.3

Z A

@ ®
% e
(comonent ) (fraction) /%
@ BB (albumin) 96.9
@ Z4EH (impurity protein ) 3.1

B2 A8 &S ERETE AL ik E i
Fig.2 The agarose gel electrophoresis map of human albumin
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BWHEERE b, LA [R]IARE Sa 6] 4l 88 3000 5 (L P 520
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TEINAR AR “2.57 T T 8 H B S (B A
WEE 2% ) HEATIRES, 45 2R L3R 2, ARG 3 1 4l
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Tab. 2 Purity results of protein at different volumes

bR

: ) FHIfH
('sampling M2 {8 T
(average RSD/%
volumn )/ ( measured ) /% .
purity ) /%
puL
25 975 96.7 96.5 96.7 96.9 97.1 0.42
969 970 972 974 978
35 972 962 974 970 96.7 97.1 0.55
97.5 979 970 97.8 96.7
50 973 96.7 96.8 96.8 97.2 97.0 0.28
969 97.1 97.1 96.7 9715
65 965 972 96.8 97.0 96.6 96.8 0.40
965 97.1 973 97.1 96.1
2.7.2  HE HHRPE RNV AN E 25 A A

e B8“2.57 TR J7 ik 4 B BEC ) ARk R R
1.8%.2.0% .2.2% WIS, TG KR FE 0.35% , Y5,
WARFR 800 pl 25 F e B 4 . 255 3k 3.

%3 FREARENGELESR

Tab.3 Purity results at defferent protein concentrations

HEWE . A
. W7 K .
( protein (average  RSD/%
. ( measured ) /% )
concentration ) /% purity ) /%
1.8 98.0 97.2 97.5 97.8 98.0 97.4 0.42
96.8 969 97.0 97.5 97.6
2.0 97.3 96.7 96.8 96.8 97.2 97.0 0.28
96.9 97.1 97.1 96.7 97.5
22 98.1 98.0 979 97.8 973 97.5 0.48

97.0 97.6 974 97.5 96.6

S
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30 WL, MUK I AKE S 25 P9, INRE € B K R 5 4575
FAGERAR L A7 B A ), S5 5 03 4, B (4l
96.19%~99.0% , F-¥H H 97.1%., 2 Fh )5 B2 45
FHE . ZFOXT ¢ IS, i a2 E 22 5
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x4 FUVAEAHRNELSER( %)

Tab.4 Test results of albumin samples from different manufactures

o . ZI-WZ P RRET Ak 2R Dk i [ s ZF\&‘ PR LT A R R vk vk
(number)  (batch No.) ( established ( cellulose acetate | Coumber)  (bateh No.) (established  ( cellulose acetate n'lcmbrane
method ) membrane electrophoresis ) method ) electrophoresis )

1 201707A088 96.4 98.5 33 201709065 96.5 97.1
2 201709A112 96.5 97.5 34 201609082 96.6 96.3
3 201602A019 974 97.2 35 201707052 97.1 97.3
4 201706A066 96.2 97.6 36 201610072 96.4 97.3
5 201711A120 97.4 97.3 37 201708053 97.1 96.2
6 20170512 96.4 96.7 38 201703027 96.4 97.2
7 20170408 96.8 97.0 39 201704023 96.9 98.8
8 20160822 96.1 97.3 40 201709063 96.0 98.0
9 20171028 96.8 97.3 41 201607062 96.4 98.5
10 20171236 96.8 97.0 42 201712084 96.4 97.8
11 20171235 97.0 97.6 43 201801004 96.5 97.4
12 20171131 97.1 97.8 44 201802018 97.2 97.5
13 20170808 98.1 97.7 45 201711075 97.0 97.0
14 20171011 97.5 97.5 46 201801001 97.0 97.4
15 201705026 96.1 97.2 47 201711077 96.9 97.0
16 201703009 95.4 97.3 48 20171037 97.3 96.1
17 201704018 96.4 97.1 49 20171248 97.1 97.0
18 201710060 96.6 97.2 50 20171247 96.9 96.6
19 201710059 96.9 96.9 51 20171143 96.4 96.7
20 201606023 96.3 97.1 52 20171037 96.3 96.2
21 201706034 96.4 96.5 53 20171245 96.7 96.6
22 20180103 96.2 96.9 54 20170825 96.7 96.9
23 20180102 94.8 97.2 55 20170828 97.9 97.6
24 201707030 96.1 96.8 56 20171139 97.6 96.4
25 201707029 96.0 96.7 57 201801002 98.2 99.0
26 201706020 96.3 97.0 58 201801001 97.9 97.8
27 201712059 96.5 96.8 59 20170519 96.7 96.8
28 201712058 96.4 974 60 20170622 96.7 97.5
29 20180307 97.3 97.2 61 201708022 97.2 97.1
30 20180206 96.3 97.6 62 201710028 96.4 98.4
31 201703008 96.2 97.3 63 201708023 96.8 97.6
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(number)  (bateh No.) (‘established ( cellulose acetate ' (mumber)  (batch No.) (established  ( cellulose acetate nhlembrane
method ) membrane electrophoresis ) method ) electrophoresis )
32 201701004 96.3 96.9 64 201709026 97.0 97.2
65 201709026 96.5 97.2 98 201707358 96.3 98.4
66 201709025 97.2 97.6 99 201707368 97.0 96.6
67 201711098 96.3 96.9 100 20171041B 96.3 97.7
68 201712108 97.0 97.4 101 201708099A 96.7 97.0
69 201711100 96.4 97.2 102 201707093A 97.2 96.3
70 201712104 96.9 96.1 103 201709118A 97.9 96.5
71 201609095 95.8 97.9 104 201710131A 97.7 97.2
72 201708080 96.4 97.2 105 201709129A 97.6 97.1
73 201712114 96.8 97.3 106 201709120A 96.8 97.2
74 201712104 96.8 96.8 107 201609108A 96.2 97.6
75 20170943 96.4 96.8 108 201707085A 97.3 97.5
76 20170736 97.0 96.7 109 201709129A 97.7 97.1
77 20171053 97.4 96.8 110 201710131A 97.1 97.8
78 20170945 97.3 96.9 111 201707087A 97.0 97.2
79 20171052 97.1 96.3 112 201705059A 96.4 97.0
80 20170101 97.0 96.1 113 20170941 97.1 96.3
81 20170305 96.7 96.5 114 20170831 97.2 96.6
82 20170527 96.9 97.1 115 20170415 96.4 96.3
83 20170946 97.3 96.8 116 20170728 97.0 97.5
84 20170105 97.4 98.4 117 20171045 97.3 98.9
85 20170312 97.5 98.4 118 20180102 97.6 97.9
86 201710A038 96.1 96.1 119 20171042 96.6 97.0
87 201709A037 96.6 96.4 120 20170836 96.7 97.5
88 201710A039 96.2 96.9 121 20171248 96.5 98.5
89 201709A036 96.5 96.7 122 20171021 96.8 97.4
90 20170716A 96.1 96.7 123 20171019 96.5 96.8
91 20170718A 96.0 96.6 124 20170738 96.6 96.8
92 20170715A 95.3 96.4 125 20170511 96.9 97.3
93 201702078 96.1 97.7 126 20170510 97.1 97.1
94 20170734B 96.5 97.7 127 VNAI1S144 96.5 98.3
95 20170838B 96.5 96.8 128 VNA1S210 97.2 98.2
96 201712498 96.9 97.0 129 VNAIS142 P AA 97.6 97.1
97 20171039B 96.0 96.5 130 VNAISI61 98.5 96.8
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o s Ak mEARRERERE s R TR K
(number)  (batch No.) (established ( cellulose acetate | Coumber)  (bateh No.) (established  ( cellulose acetate rr.lembrane
method ) membrane electrophoresis ) method ) electrophoresis )
131 VNA1S071 98.8 97.5 143 L0044411A 96.9 96.5
132 VNA1S159 98.4 96.5 144 W853506 96.3 96.1
133 A4AFB02322 96.8 97.7 145 W582905 96.1 96.6
134 ATAFB02152 96.4 97.1 146 4312101489 96.1 97.0
135 A4AFB04231 96.1 96.5 147 4312101431 96.0 96.9
136 A4AFB04681 96.1 96.7 148 4312101430 96.1 96.3
137 A4AFB03131 94.8 97.3 149 4312101414 96.8 97.3
138 116010LC 96.9 97.1 150 4312101453 96.2 97.1
139 M732A6661 96.8 97.5 151 4312101516 96.7 96.8
140 M732A6661 96.0 96.8 152 4312101413 96.5 96.6
141 L0144411A 96.2 97.2 153 4312101417 96.3 97.3
142 L1644411A 96.2 96.7 FIME 96.7 97.1
(‘mean )
3 g A5 MWL 0.67% M, NEHIESE RS Lk 5
3.1 EAWEREEE FAE B OATE IR, He TALER UL 15 5 Sl g 4h
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LI 5 e B 3 B B A /N T 7.5% . (R E 248 ) 2015
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FRIMERE . 2% I 21 e 8 B I, 2 3 1 0 /R R BT
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RS T4 ) 466 SR B 71 M e (ki
0.35%.0.67% B}, e o i (A F R 400, 800 plL B, il 5
R T E 2R SR Y YL AR TR 400 pL B,
WREEH 0.35% B, R YA e 2T AFTESS O
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B PR R E R 0.35% e AR 1A 800 pL
HONEN e S
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