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a- \B- A B- B
(HAc) (TCA) . A B . TCA
HAc TCA 2g 3 mL 100 g/L TCA;0.5 g A B
SmL10 g/l 20 g/LTCA;2 g 3 mL 20 /L TCA .
1
80% 15% o
: a— (a-ac) \B- (Bdg) - G (IgG)
(BSA) o a-ac 3% Blg 9% lgG 2% BSA 1%
(NPN) > . g BlgA pHgB .
(HAc) (TCA) o 1% °*
3 o
alac BIgA  B1gB
3 o
(CE) o CE
20 adac BLgA B1gB
7E o CE adac BdgA  pdgB
HAc¢ TCA N o
2
2.1
Beckman P/ACE 5000 ( Beckman ) ;P/ACE ;
F33 pH/mV ( ) ; Universal 32 ( Hettich ) ; Milli-
pore MilliElix/RiOs ( Millipore ); ( Gilson )o
( );CsOH « H,0(99. 5% );
(99%) NaOH( ); B- (HP8-CD 11540 g/mol)
(PEO 14000 kg/mol) a-dac BdgA  Bd.gB(Sigma-Aldrich )o
2 ¢/L PEO : 0.2 g PEO 100 mL 100 mL 50 C
o adac BHAgA BdgB : 10 mg adiac 10 mg B4.gA
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10 mg gd4gB 1.5 mL 1 mL 10 g/L
o 4 C -20 C o
0. 05 mol/L HAc o
2.2
2.2.1 (50 pm x57 cm 250 cm )
:0.5 mol/L H;BO; + 0.025 mol/L HP-8-CD + 0.8 g/L PEO pH 9. 10 (1 mol/L CsOH );
:0.05 mol/L HAc. 114 kV; 1214 nm; 125 C;
3.448 kPa 5 s; 80 pA.
2.2.2 1 mol/LL NaOH 15 min. 5 min
10 min., 0.1 mol/L NaOH 15 min o
3
3.1 pH.
alac B1gA BdgB 14.178 18.363  18.276 kDa (pD) 4.4
5.1 5.2° pH 3 3
0, 3 BO;~
H,BO, 0.5 mol/L pH
pH 9.10 3 o PEO  HP8-CD
3 PEO  HP8-CD
0.8 g/ 0.025 mol/L. 3 o
3.2 N N N
3 0. 05 mol/L HAc 50 100 150
200 250 400 mg/L  a-dac.B1gA B-1gB 4)
(p mg/L) a-dac: A =301. 2p - 5091. 3; Bd.gA:
A =391.56p -7310; B1LgB: A =275. 64p —3833.8, 0.9980 0.9991 0.9994;
50 ~400 mg/L; (S/N =3) 10 15 12 mg/L; (S/N =10) 30 50
40 mg/L.
60 100 200 mg/L 3 7
(RSD) talac:0.64% 0.38%  0.18% ;8-1gA:0.79% 0.47% 0.16% ;
BLegB:0.74% 0.42%  0.13% RSD adac:3.8% 1.6% 1.9% ;84.gA:4.3%
1.8% 2.5% ;84gB:3.2% 4.4% 1.2%
3.3
a-Lac pLlgA  B1gB
o 50 mg/L alac BLgA  B1gB
116.8% 98.5% 108.5% (RSD n=5) 7.2% 8.6% 10.8% .
150 mg/L  adac BLgA  B1gB 111.7% 95.6% 90. 7%
RSD 3.0% 1.8% 4.2% . 0.05 mol/L HAc
3 o
3.4
5 3 o |

alac BdgA B1gB HAc¢  TCA
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Table 1 ~ Determination results of ad.ac B-LgA and S1gB

in raw milk

CE Value (g/L)

Sample alac BLgA B-LgB
1 1.68 2.28 2.13
2 1.65 2.33 1.99 b
3 1.70 2.03 1.60 ) ) ) ) !
4 1.62 .84 1.47 0 5 015 20 25
5 1.67 2.04 1.67 Hauin
a44a(22 a-actalbumin; B4.gA: Bactoglobulin A; Bd.gB: Bdac- 1 1g 4 mlL (a) 4 mL
toglobulin B 0.05 mol/L HAc  (b)
3.5 HAc Fig.1 Electrophoregram of 1 g of raw milk diluted with
R (a) 4 mL water and (b) pretreated with 4 mL
no 0.05 mol/L HAc
. HAc 1. adac; 2. pdgB; 3. gLegA. (CE conditions) :
HAc . HAc e i i .5l B0
1 g 4 mL +0. 025 mol/L HP-8-CD + 0.8 g/L PEO 400 0000 pH 9.1
4 mL 0. 05 mol/L. HAc (1 mol/L CsOH); (Sample buffer) : 0. 05 mol/L
10000 r/min 10 min HAc; (Separation voltage) 114 kV; (Detec—
. 1 0. 05 mol/L, HAc tion wavelength) : 214 nm; (Inject pressure
odac Bogh  BdgB and time) © 3.448 kPa x5 s.
alac BdgA pdgB HAc 0.05 0.1 0.2 0.4
0.6 1.0 2.0 5.0mol/L.  HAc(3 mL) 2¢g
HAc 0.05 ~0.2 mol/LL 3 ; HAc
0.4 mol/L 3 HAc ; HAc
5mol/L 3 o alac BdgA  BdgB 0.05 ~
0.2 mol/L HAc 3 ;
HAc alac BdgA BB
a-lac
; a-HAc o
BlgA plgB 2
B-LgA
B-LeB a-Lac HAc o
2A 2B 0.025 0.05 0.1 0.2 0.4 mol/L Hac(5 mL) 0.5¢g A
B o 2 A B HAc
a-lac o A
HAc 0.4 mol /L. B HAc 0.2 mol/L
;. oa-lac
a-ac o
3 mL0.025 ~1.5 mol/L. HAc 2¢g o
a-Lac BLlgA  B1gB o
HAc 0.05~0.2 mol/L a-lac o HAc 0.4 mol/L a-lac
HAc HAc 1.5 mol/L a-lac o
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Fig.2  Electrophoregram of different concentrations of acetic acid on the extraction of 0.5 g of infant

formula A and B

1. a-Lac. 1 (Other conditions are the same as in Fig. 1) o
3.6 TCA
TCA HAc(pK,=0.5 I=0.1) 3mL2g/LTCA 2¢g
o 3 aLac BLgA  B- 2

1 3
LeB 2g/LTCA  2g L
0.05 mol/L HAc M

2 ¢/L TCA .
a-Lac BleA  pgB . i Ju
2¢ 3 mL 100 g/L TCA 100g/1. .
. 4A 4B Snl TCA 0.5 s a0 I 20 2
A B . 4A 5
mL2~10 g/LTCA 0.5 g A TCA 3 TeA
2 g/L a-lac ) )
Fig. 3 Flectrophoregram of different concentra—
» TCA 3 g/l tions of trichloroacetic acid (TCA) on the removal
aac of proteins in 2 g of raw milk
;. TCA 5~10 g/L 1. a-dac; 2. BLgB; 3. BigA. 1
TCA 10 g/L a-lac o (Other conditions are the same as in Fig. 1) .
4B 5mL2-~20g¢/LTCA  0.5¢g B TCA 2 o/L
a-lac ;TCA 3 g/L ; TCA

5~10 g/L : TCA 20 /L

4 TCA 0.5¢g A B
Fig.4 Different concentrations of TCA on the removal of proteins in 0.5 g of infant formula A and B

1. adac. 1 (Other conditions are the same as in Fig. 1) o



a-lac o TCA o

3 mL2~20 g/L TCA 2¢

o TCA a-Lac ; TCA 20 g/L a-lac o
HAC alac pdgA pdgB
N adac p1LgA B1gB HAc
TCA o TCA TCA
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Investigation of Removal of Proteins in
Raw Milk Infant Formula and Yogurt

DING XiaoJing" '®> YANG Yuan—Yuan'? LI Yun'’® ZHAO Shan' WANG Zhi">
" (Beijing Center for Disease Prevention and Control Beijing 100013)
*(College of Food Science and Technology Agricultural University of Hebei Baoding 071001)
* (Department of Public Health and Domestic Medicine Capital Medical University ~Beijing 100069)

Abstract On the basis of the development of a new CE method for the analysis of a-actalbumin(a-.ac)
B-actoglobulin A(B-4.gA) and Bactoglobulin B(8-1.gB) different concentrations of acetic acid (HAc) and
trichloroacetic acid (TCA) for the removal of proteins in raw milk infant formula A and B and yogurt were
investigated. It was shown that TCA is better than HAc¢ for eliminating of proteins in the above four samples.
The proteins in 2 g of raw milk could be eliminated by 3 mL of 100 g/L. TCA. 0.5 g of infant formula A and
B needs 5 mL of 10 g/L and 20 g/L. TCA to remove the proteins respectively. For 2 g of yogurt 3 mL of
20 ¢/L TCA is enough. The present research may provide valuable information for protein-containing sample
(such as raw milk infant formula and yogurt) pretreatment.
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