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Introduction

36

Cow's milk and hen´s egg as well as their products belong to eight food or food groups which 37 are responsible for about 90 % of allergic reactions [START_REF] Hefle | Food allergy and the food industry[END_REF]. The 38 consumption of small amounts can already cause life-threatening or lethal reactions (Vieluf et 39 al., 2002). Nevertheless, allergic persons can unintentionally consume allergenic material if 40 these are unexpectedly part of a food product e.g. because of food contamination / cross contact within the manufacturing process [START_REF] Hefle | Food allergy and the food industry[END_REF]. The threshold doses for 42 triggering symptoms after ingestion of the offending food are strongly dependent on the 43 patient's individual susceptibility and the allergic potential of the particular food. Clinical data

44

shows that exposure to even about 1 mg of the allergen can elicit adverse reactions up to Wiesbaden, Germany). In the case of matrix addition, 1 g matrix (wheat starch, fat powder, 118 dry cake mix) was also weight in the centrifuge tube and the dry material was mixed 5 sec 119 with a vortex mixer (VWR international, Darmstadt, Germany; mixing frequency 2,500 rpm) 

129

For examination of extraction duration, protein isolation as described above was interrupted The isolated proteins separated by LDS -PAGE were transferred electrophoretically from the 172 gel onto the surface of a nitrocellulose membrane (2 µm, Whatman, Kent, UK) using semidry 173 blotting method. In brief, dried membranes were blocked with blocking solution (containing 174 0.5 % Tween 20 ® , 0.9 % sodium chloride and 0.6 % tris base) and incubated overnight with 175 sheep anti-casein (1 : 400), rabbit anti-whey (1 : 200000) and rabbit anti-ovalbumin
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(1 : 200000) antibodies, respectively, at room temperature. Membranes were then incubated whole egg powder, powdered egg yolk, powdered egg white) and streptavidin -horseradish 

198

For all the egg materials which were examined, the extraction agents I and J aqueous solution 199 gave the highest protein yields (Table 2). In contrast to the extractants mentioned above, the 200 protein contents of the extracts prepared using saline solutions (A, B, C, D), G or H to extract 201 egg proteins from egg material led to recovery rates lower than 30 %. Where egg proteins 202 were isolated from egg powder in dry cake mix, solutions I and J gave the highest protein 203 recovery rates. Extracting proteins from egg material in wheat starch and fat powder as food 204 matrix, the highest protein contents were measured in the extracts prepared using solutions I 205 and J. But also E achieved high recovery of protein from egg material in wheat starch (Table 206 2).
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In this study, optimization of pH-value of extractants as well as extraction temperature was 209 carried out. Therefore, solution I (pH 7.4) and J (pH 8.5) were additionally prepared having a 210 pH of 9.4 and 11.4 (I) as well as 10.5 and 12.5 (J), respectively. Extraction procedures were 211 simultaneously performed at three different extraction temperatures (4 °C, RT = room 212 temperature and 40 °C). The estimated recovery rates are presented in Tables 3 and4.
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Comparing the protein yields there is not much of a difference. The deviation of the obtained 214 recovery rates is of the order of the calculated standard deviation. 
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The evaluation of recovery rates of extracted milk and egg material using eleven different 309 solutions led to similar results. The solutions I and J achieved the highest protein yields.

310

In the case of milk samples, the extractants had only minor impact on the extraction 311 efficiency. On the other hand, the extraction efficiency of egg material was much more 312 sensitive to the solution used for the protein extraction. The major difference between milk 313 and egg is the fat content. Because of the higher fat content of egg material, extractants 314 containing a detergent yielded higher protein recovery rates as compared to those without.
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Emulsifying properties of egg-lecithin alone are not sufficient to extract egg powder properly.

316

These results clearly indicate that the composition of the extractant is of particular 317 importance for the efficiency and quality of the extract. 

  were additionally prepared with pH-values adjusted to 10.5 and 12.5 and 9.4 and 11.4, 110 respectively. Adjustment of pH was carried out with 0.1 M NaOH. procedure was carried out as follows. According to the protein content 114 measured via Kjeldahl method, 30 mg milk powder, 100 mg sweet whey, 100 mg acid whey, 115 25 mg whole egg powder, 15 mg dried egg white and 30 mg dried egg yolk, respectively, 116 were weighed into a 50 mL polypropylene centrifuge tube (Nunc GmbH & Co. KG, 117

  120 before extractant was added. Protein extraction was carried out by suspending sample 121 material with 20 mL of extraction solution. The homogenate was extracted over night on a 122 laboratory shaker (Bühler, Tübingen, Germany; shaking frequency 150 rpm) at room 123 temperature and centrifuged afterwards 30 min at 10,000 rpm (Sigma-Aldrich Chemie 124 GmbH, Munich, Germany). Solids were removed by filtration (Macherey-Nagel GmbH & Co. 125 KG, Düren, Germany; filter paper grade MN 616). Investigations with the aim to optimize 126 extraction temperature were additionally carried out at 4 °C on a laboratory shaker in a 127 standard refrigerator (Linde, München, Germany) and at 40 °C using a laboratory incubator 128 (IRC-1-U Clim-o-shake, Adolf Kühner AG, Birsfelden, Swiss; shaking frequency 150 rpm).

  180 peroxidase. Staining solution containing TMB and DONS (0.06 % 3, 3´, 5 , 5´ -181 Tetramethylbenzidine, 0.2 % dioctylsodiumsulphosuccinate, 25 % ethanol, 0.7 % citric acid, 182 1 % Na 2 HPO 4 in water) was used for staining. in the extracts were estimated by relating theoretical calculated 187 protein content measured via the Kjeldahl method to total protein yield of the extract 188 measured with Lowry or Bradford method (data not shown
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  J with a pH of 12.5. Conversely, any characteristic proteins detected after 251 electrophoretic separation of the extracts made from solution I with a pH of 11.4 or the 252 detection of the characteristic proteins was much weaker. 253 254 The band intensities obtained via silver staining of milk and egg proteins isolated at different 255 temperatures were almost identical. Extracts obtained at the end of varied extraction 256 durations using solution I (pH 7.4) and J (pH 8.5) were electrophoretically separated and 257 proteins were detected via silver staining. Regardless of extractant and extracted material, 258 band intensities of characteristic proteins did not differ in terms of extraction duration (extractants ensure comprehensive isolation of intact allergens 263 specific immunochemical staining on nitrocellulose membrane after LDS -PAGE and 264 Western Blotting was performed (Figures 3 and 4). The extracts derived with solution I, J and 265 E present most strongly stained bands of ovalbumine compared to solutions G and H in the 266 immunoblots. The results of unspecific staining procedure as well as the determination of the 267 protein concentration are reflected in the results of immunochemical staining. Rabbit anti-268 ovalbumin antibody used for detection of albumin also detects conalbumin (76 kDa) as 269 characteristic egg protein. Quite similar results were obtained by immunochemical detection 270 of milk proteins. Band intensities of milk proteins of purchased extracts looked rather similar 271 to the extracts described in this paper and Immunoblots showed only slight variations in 272 protein recovery rates. Anti-casein antibody used for detection of casein also detects bovine 273 serum albumin (BSA; 76 kDa) as characteristic milk protein. 274 275 The influence of wheat starch and dry cake mix on extraction efficiency and quality was 276 investigated by comparing the extract properties prepared with matrix addition and without as 277 described above. Addition of 8 M urea as extractant to wheat starch or dry cake mix 278 Page 10 of 28 http://mc.manuscriptcentral.com/tfac Email: fac@tandf.co.uk a strong enhancement of extract viscosity. Those solutions were 279 unemployable for further analysis. Band intensities referring to silver and immunochemical 280 staining do not differ noteworthy comparing the extracts made with matrix addition or without 281 (Figures 3 and 4). Considering dilution factors, extracts of solution I, J as well as E present 282 most strongly stained bands of ovalbumine compared to solutions G and H in the 283 immunoblots. Purchased extracts showed similar band intensities. The immunoblots affirm 284 the slight variation in protein recovery rates obtained for extracts made of dairy products. 285 286 Comparing the band intensities of the characteristic proteins in the extracts prepared with 287 solution I (pH 7.4 and pH 9.4) and J (pH 8.5 and 10.5), respectively, no differences 288 appeared. Any characteristic proteins could be visualized in the extracts made of solution J 289 pH 12.5 whilst the detection of the characteristic proteins extracted via solution I" pH 11.4 290 was much weaker. 291 292 The band intensities obtained via immunochemical staining of milk and egg proteins isolated 293 at different temperatures were almost identical. Regardless of extractant and extracted 294 material, the band intensity of the characteristic proteins did not differ in terms of extraction 295 duration (data not shown). 296 297 Discussion 298The ultimate prerequisite for sensitive analytical allergen detection is an efficient and reliable 299 were calculated by comparing the total protein concentration of the 302 food sample with the protein yields of the extracts. The photometric detection, which was 303 much more suitable for the screening of the extracts than the Kjeldahl procedure, only 304 provides a relative but not an absolute quantification of the proteins. Nevertheless, the 305 relative quantification was sufficient to assess the efficiency of the different extractants.

Page

  extracts by LDS -PAGE followed by silver staining as well as immunoblotting 321 confirmed the results of protein quantification. Solution I as well as J led to the strongest 322 bands of characteristic milk and egg proteins, respectively. However, it has to be considered, 323 that silver staining generally possesses a lower sensitivity than photometrical protein 324 quantification. Slight variations concerning protein content in the extracts cannot be 325 discriminated after electrophoretical separation. 326 327 Detection of selected proteins by western blotting clearly demonstrated that both extraction 328 solutions had no negative influence onto the antigenicity of the extracted allergenic proteins. 329 Solution I and J are the most qualified extractants to isolate proteins of milk. In case of hen´s 330 eggs, they are the only suitable solutions for the efficient extraction of proteins. Hence, hen´s 331 egg is more sensitive to the extractant than milk. 332 333 Optimization of the extraction procedure: temperature and pH 334 1 hour at room temperature guarantees high protein yields without 393 any negative influence on the allergens antigenicity.

  reactions. New Trends in Allergy V, 5th,Davos, Switzerland, Sept. 15-17, 2000. 

  Newsome WH, Abbott MA. 2000. Determination of egg proteins in food products 455 by enzyme immunoassay. J AOAC Int. 83: 139-143.
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 23194 Fig. 2: LDS -PAGE and silver staining patterns of proteins extracted from egg powder using

  

Table 1 :

 1 Protein recovery rates (%) estimated using different extractants to isolate milk proteins out of milk material or out of milk material in matrix (WM = without matrix; WS = wheat starch; FP = fat powder; CM = cake mix)

	Extractant
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Table 2 :

 2 Protein recovery rates (%) estimated using different extractants to isolate egg proteins out of egg material or out of egg material in matrix

	(WM = without matrix; WS = wheat starch; FP = fat powder; CM = cake mix)				
		1	2	3	4	5	6	7	8	9	10	11	12
		WM 27 ± 2 26 ± 2 20 ± 1 23 ± 2 108 ± 3	74 ± 5	26 ± 1 22 ± 1 119 ± 11 112 ± 3 64 ± 2 87
	Whole egg	WS 22 ± 1 22 ± 2 22 ± 2 21 ± 1 108 ± 10 FP 20 ± 1 22 ± 1 18 ± 2 41 ± 2 75 ± 1	--	21 ± 2 27 ± 2 100 ± 4 117 ± 4 70 ± 0 84 22 ± 2 30 ± 2 125 ± 0 134 ± 5 64 ± 6 97
		CM 29 ± 2 25 ± 1 21 ± 4 28 ± 3	78 ± 1	-	27 ± 3 30 ± 3 100 ± 2 124 ± 4 45 ± 2 112
		WM 37 ± 2 36 ± 1 38 ± 0 30 ± 2	86 ± 0	63 ± 4	79 ± 2 49 ± 2 129 ± 6 113 ± 5 16 ± 0 71
	Egg yolk	WS 38 ± 1 38 ± 2 39 ± 4 30 ± 2 FP 81 ± 6 70 ± 4 70 ± 11 75 ± 4	83 ± 4 77 ± 2	--	62 ± 1 45 ± 1 111 ± 9 108 ± 2 20 ± 1 73 86 ± 6 33 ± 2 151 ± 9 139 ± 4 94 ± 7 90
		CM 38 ± 2 38 ± 1 50 ± 3 45 ± 4	85 ± 5	-	107 ± 8 35 ± 3 113 ± 12 133 ± 6 51 ± 1 83
		WM 76 ± 2 76 ± 7 61 ± 11 53 ± 1 121 ± 3 116 ± 8 37 ± 2 20 ± 0 138 ± 16 123 ± 5 77 ± 2 86
	Egg white	WS 76 ± 3 79 ± 1 71 ± 1 69 ± 1 120 ± 3 FP 15 ± 1 14 ± 0 19 ± 0 16 ± 0 90 ± 1	--	39 ± 1 21 ± 2 135 ± 9 132 ± 2 88 ± 2 95 39 ± 2 32 ± 1 130 ± 10 145 ± 4 24 ± 2 111
		CM 16 ± 2 19 ± 2 22 ± 8 26 ± 4	78 ± 0	-	52 ± 6 44 ± 1 120 ± 4 141 ± 9 41 ± 2 102

Table 3 :

 3 Protein recovery rates (%) using solution I and J, respectively, at different pH-values to isolate milk proteins from milk material and from milk material in certain matrices at different temperatures. (WM = without matrix; WS = wheat starch; CM = cake mix)

	Recovery rates [%]

Table 4 :

 4 Protein recovery rates (%) using solution I and J, respectively, at different pH-values to isolate egg proteins from egg material and from egg material in certain matrices at different temperatures. (WM = without matrix; WS = wheat starch; CM = cake mix)

	Recovery rates [%]

Table 5 :

 5 Protein recovery rates obtained by varied extraction durations at three temperatures using solution I (pH 7.4) and J (pH 8.5) to isolate milk proteins from skim milk (WM = without matrix; CM = cake mix).

	Extractant Matrix Temp.	0	0.5	Extraction duration [h] 1 2	4	8
		4 °C		82 ± 0 90 ± 1 85 ± 2 85 ± 6 82 ± 2
	WM	RT	81 ± 1	81 ± 2 97 ± 1 89 ± 3 80 ± 7 85 ± 4
	J	40 °C		82 ± 3 89 ± 3 78 ± 1 82 ± 3 84 ± 3
	(pH 8.5)	4 °C		89 ± 8 98 ± 3 92 ± 7 99 ± 2 88 ± 5
	CM	RT	80 ± 1	80 ± 6 90 ± 9 98 ± 5 75 ± 7 86 ± 0
		40 °C		82 ± 4 88 ± 7 87 ± 1 96 ± 2 91 ± 7
		4 °C		88 ± 1 101 ± 9 84 ± 2 86 ± 1 82 ± 0
	WM	RT	96 ± 1	94 ± 2 102 ± 4 86 ± 0 114 ± 9 86 ± 1
	I	40 °C		84 ± 7 112 ± 8 83 ± 1 87 ± 1 88 ± 8
	(pH 7.4)	4 °C		90 ± 4 83 ± 1 80 ± 5 86 ± 2 83 ± 1
	CM	RT	78 ± 4	80 ± 0 90 ± 6 83 ± 4 80 ± 6 77 ± 7
		40 °C		83 ± 3 92 ± 5 76 ± 7 93 ± 9 78 ± 3

Table 6 :

 6 Protein recovery rates obtained by varied extraction durations at three temperatures using solution I and J to isolate egg proteins from whole egg powder (WM = without matrix; CM = cake mix).

	Extractant Matrix Temp.	0	0.5	Extraction duration [h] 1 2	4	8
		4 °C		106 ± 5 105 ± 1 104 ± 4 106 ± 3 104 ± 4
	WM	RT	107 ± 4	110 ± 3 108 ± 3 104 ± 2 104 ± 1 109 ± 2
	J	40 °C		110 ± 0 109 ± 2 109 ± 4 106 ± 3 107 ± 1
	(pH 8.5)	4 °C		116 ± 6 105 ± 3 112 ± 1 105 ± 4 113 ± 8
	CM	RT	115 ± 6	119 ± 12 117 ± 5 112 ± 4 111 ± 3 112 ± 6
		40 °C		116 ± 0 122 ± 3 120 ± 2 123 ± 0 111 ± 6
		4 °C		96 ± 2	99 ± 2	99 ± 5 104 ± 2 104 ± 3
	WM	RT	94 ± 6	96 ± 4	93 ± 3	98 ± 2	94 ± 3	96 ± 6
	I	40 °C		99 ± 3	103 ± 3 95 ± 2 101 ± 0 101 ± 3
	(pH 7.4)	4 °C		92 ± 1	93 ± 1	92 ± 1	89 ± 6	91 ± 0
	CM	RT	91 ± 2	90 ± 0	99 ± 1	93 ± 2	94 ± 4	93 ± 5
		40 °C		112 ± 3 112 ± 6 117 ± 3 117 ± 2 108 ± 0

anaphylactic shocks in individuals with IgE-mediated food allergies[START_REF] Besler | Stability of food allergens and allergenicity of 402 processed foods[END_REF] 

Afterwards the gel was developed in 2.5 % sodium carbonate (2.5 % Na 2 CO 3 , 0.01%

consecutively with biotinylated rabbit anti-sheep serum (1 : 100000; milk powder) or

biotinylated goat anti-rabbit serum (1 : 7500; powdered sweet whey, powdered acid whey,
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With the aim to investigate optimum extraction duration, extraction procedures were

proteins. Evaluation of recovery rates, results of unspecific and specific staining of the
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