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Study of Deproteinization Methods for High Performance Liquid Chromatography (HPLC)

MATSUNAGA Hiroko*, HIRAMOTO Hidekazu* and HIROSE Tatsuya*
* Osaka Customs Laboratory, 4-11-28 Nankohigashi, Suminoe-ku, Osaka, 559-0031 Japan

In HPLC analysis, impurities contained in the sample cause column deterioration or damage, which may prevent accurate
analysis, therefore appropriate pretreatment is required before analysis. Protein is one of the components that is said to prevent
correct analysis. When analyzing foods containing protein, we need to deproteinize them. However, despite deproteinization,
column pressure sometimes rises during HPLC analysis, and the reason for this may be that an appropriate deproteinization
method has not been selected. Therefore, by measuring the amount of residual protein in HPLC test solutions with various
deproteinizations, it is possible to visualize the effects of each method and select an appropriate method. In this study, we made
various deproteinizations in test solutions prepared for HPLC, measured the amount of residual protein in them using ultraviolet

absorption spectroscopy and compared the effects of deproteinization.
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Table 1 Conditions of centrifugation (angle rotor)

o NMWL (Da) | 3000 | 5000 | 10000 | 30,000 | 50,000 | 100,000
Vivaspin Turbo4 - - -
Speed, Time 3,000 xg, 90 min 3,000 xg, 30 min
. NMWL (Da) 10,000 30,000 | 50,000 | 100,000
Amicon Ultra-4 - - -
Speed, Time 3,000 xg, 60 min 3,000 xg, 30 min
NMWL: Nominal Molecular Weight Limit Temp: 20 °C
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Fig.1 Calibration curve of Lactalbumin
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Table 3 Absorbance of deproteinized test solutions containing simulated sample

B DL ZRIE L. K84 Table 3 12R7. ~ethod of deprofeiation Absorh
WIS ELIC K L CRRTZ A < AR AT o T R OWOE L, Toc o7 depro®inwaTo sorbance
HE DMK X VNEA B[RS Hillils, 75%7 & b= b U c & 575 Acetonitrile (75 %) 0.717
MEIREE, @BA A K DUBIETH o 7oy, RN L Cation (zinc sulfate + barium hydroxide) 0.096
TERIZANE S BEE TS T2 5810E, 5% 7 b= R LK DA 10,000Da 0.160
M Ly N S i N # - = , ULV S . .
l‘i{i)ﬂ(f?iﬁi%%?jtf:ﬁ‘jﬁ% < izf : U ﬁ&%{ﬁi@é%iﬁﬂu Ultrafiltration 1 30,000Da 0.160
L7eTeD@mar FRRGT T L, IR CROBEREET D L (Sartorius Vivaspin Turbod)
SRS K X < T T FTREREDE 2 BB, P 50,000Da 0.156
7o, BT & B A L2 AT, Wiz A < O 100,000Da 0.178
T OWHEDFEN o T Z LD, FEHT L > THRRERT A o 30,000Da 0.172
V< ARERD IR B B AIHEMED 0 % L B A B D. Ultrafiltration 2 50,000Da 0.189
(Merck Amicon Ultra-4)
. . L . 100,000Da 0.249
Table2  Absorbance of deproteinized test solutions containing skimmed milk
Method of deproteinization Absorbance
o 50% 0.544 4. = K
Acetonitrile
5% 0.165
50% 0.271 AWFIETIE, Bz 2287 A < ALBR 24T - 1= BB K 7L R OVt
Ethanol p— o197 BUBHRIEIZ U C, ST IER & IV CiiR 280 nm 1
BIFOIRAELZWET L EITED, ZNENORRT AL et
50% 0.240 e -
Methanol DIFEDHFIZ DN TR L7z
5% 0.211 EP, RABIREDT 7 N T AT L KA T, ST
Cation (zinc sulfate + barium hydroxide) 0.137 B YOI EERHT TR 280 nm (TR DUWOLE ZRIE L, Mk
Salting out 0.750 FER LIz 25, RERE099 L EE A%, RAFZREMRMEZ R
Heating 0.809 L7
FEW T, HPLC 12 L5 b7 fRELR O E B OBROBRZ A < 4L
3,000Da 0.204 BAAEE L, BRI TLATIEIC K LR A AR AE < AL A
5,000Da 0.218 i L= i, 280 nm (2351 DU 2 MIE L, Bl
Ultrafiltration 1 10,000Da 0.200 LIEAEEOER I L. WEORESR, R AE Lo T
(Sartorius Vivaspin Turbo4) | 30,000Da 0.218 EZ LI ER RO, BERmAMIETIE, &R A
N N =] TG - iﬂ_ 3 \Jé f -
50,000Da 0.204 ié(tﬁ&/fﬁ frg%) WD /N E < Te/)f ‘\ ‘
F7z, BEEEIE LCL B, BUEHA, TR MY VEIRA
100.000Da 0.220 L7z bDIcon T, T8%7 & F= b U e & B
10,000Da 0.217 BWHENKRE L f2ote. BT CHRE LIZHA & kL, B
Ultrafiltration 2 30,000Da 0.227 T2 JE BV = L I G EE DIEN o =78, BRSEYTL &ttt
(Merck Amicon Ultra-4) 50.000Da 0.241 BHZFUWNT, BRNRERTZ A IO T IEN F 70 5 rTREMED R
Sz,
100,000Da 0.311
X
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