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Expertise about the solubility of the stabilization agent „Intergarant® Kombi“ 
(Note: “Intergarant Kombi” was the first trade name of Q Sepharose for beer stabilization) 
 
 
 
0 Introduction 
The valid beer decree from July 2nd, 1990 (BGBl, Y 1990, part 1, p. 1332-1333), 
last time modified on November 23rd, 1993 (BGBl, Y 1993, part 1, p. 1912), 
stipulates that marketing a beverage as “Beer” is only permitted if it is fermented 
and produced in compliance with the preliminary beer law §9, section 1, 2, 4 to 6 
and 11 and §§16 to 19, § 20 section 1, sentence 2 and §§ 21 and 22 section 1 of 
the implementation decree of the preliminary beer law and §4 section 1 and 2 of 
the new decree. 
 
According to these regulations (§9, section 6) only those finings are permitted 
which act in a mechanic or adsorbing manner and which can be removed again 
except technically unavoidable parts which then shall be harmless regarding 
health, odour and taste. 
 
 
1 Stabilization agent “Intergarant® Kombi”   
The product “Intergarant® Kombi” is a strong anion ion-exchanger which was 
developed with the trade name “Q Sepharose® Big Beads” by the company 
Pharmacia Biotech AB, Uppsala, Sweden, mainly for industrial applications in the 
bio-medical field. The media consists of 100-300 µm particles of high physical 
stability. The ion-exchange groups are coupled to a highly cross-linked agarose 
matrix and have a high binding capacity for protein molecules across almost the 
complete pH-range. It would meet the conditions in beer (pH-range 4,0 to 5,0) 
where a removal of protein by adsorption contributes to the non-biological shelf 
life of beer.  
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The regeneration of the media is done by 2 M sodium chloride solution for ionic 
bound proteins and by 1 M sodium hydroxide solution for hydrophobe bound 
proteins or lipoproteins. 
 
Nothing else than the protein-adsorbing features of Q Sepharose in beer 
respectively under the conditions of beer production were expected, nevertheless 
it was investigated whether media substances were released by the use of 
“Intergarant® Kombi” for beer stabilization and by cleaning and regeneration 
procedures. 
 
For hygienic reasons the product was delivered and stored under a 20% (v/v) 
ethanol solution. 
 
2 Potential soluble substances of “Intergarant® Kombi” 
 
In the Pharmacia “Regulatory Support File: Q Sepharose Big Beads” 1), Section 7 
substances of the Q Sepharose are listed, which could be extractable under 
extreme conditions and which originate from the product or are residuals from the 
manufacturing process. 
 
From these substances were selected: 
 
1 Toluene 
2 Epichlorohydrine 
3 Allyl glycidyl ether 
4 Acetone 
5 Ethanol 
6 Glucose 
7 Hydroxy methyl furfurane 
 
 
 
 
 
 

1) Regulatory Support File Q Sepharose Big Beads, Vers. No 1.2, 20.02.95, Pharmacia Biotech, Uppsala, Sweden 
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3 Experimental set-up 
 
3.1 Methods 
The methods were partly taken from the “Support File” 1), i.e. the method for the 
determination of volatile substances (1-5) from section 9 part 5: 
 
A) 
 
Determination of Toluene, Epichlorohydrine, Allyl glycidyl ether, Acetone, Ethanol 
by headspace gas chromatography: 
 
Gas chromatograph: HEWLETT PACKARD 5890 
Column:    30m*0,25.. i.d. capillary column, DB-WAW and FFAP 
Oven:     Program 80°C, 0,5 min, heating rate 15°C/min, 200°C, 1 min  
Injector:     210°C 
Carrier gas:   Hydrogen, approx. 1 ml/min 
       Split ratio 1 : 66, 
Detector:    220°C 

Flame Ionization Detector (FID) 
Operating gas  Hydrogen, 18 psi, 
       Synth. Air, 28 psi 
Make-up-Gas  Nitrogen, 48 psi 
Injection    10 ml Headspace 
Integrator    Hewlett Packard 
 
B) 
 
The determination of eventually released glucose was done by a MEBAK method. 
 
Carbohydrates after hydrolysis and enzymatic determination of glucose, 
hexokinase-method2): 
 
Hydrolysis of gluco-saccharides by 25% HCl (hydrochloric acid) 
 
Enzymatic determination of glucose by Test Combination Glucose, Boehringer, 
Mannheim. 
 
 
 
 

2) Middle European brew technological method committee (MEBAK), H. Pfenniger (Hg.). Freising-Weihenstephan; 
Selbstverlag der MEBAK, Book II, section 2.38.2, page 246 ff.   
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C) 
 
Hydroxy methyl furfurane analysis according a method by Wackerbauer et al. 3): 
Extraction of HMF from beer by ethyl acetate, drying, eluting in solvent. 
 
High Performance Liquid Chromatography 
 
HPLC    Merck-Hitachi 
Injector    Rheodyne 7125 (20 µl) 
Column    250 mm Nucleosil 5 C18 
Elution liquid  Acetonitril : water 15:85 v/v 
Flow velocity  1 ml/min-1 
Detector   UV 277 nm 
Integrator   Merck-Hitachi 
 
 
3.2 Set-up 
The stabilization equipment was assembled according the proposed set-up of the 
company “Intermag” with the exception that the liquids water, beer, NaCl-solution 
and NaOH-solution were produced (tapped) by gas (CO2). Beer was taken from a 
keg by using a fitting, the other liquids were taken from beverage container. 
 
The experiments in detail: 
Packing the column according to “Intermag” instructions 4). 
Untreated, unstabilised beer, sample P 0 
 
Stabilization program: 
Flush column with 250 ml water, P1 
100 ml NaCl-solution 
250 ml water 
250 ml NaOH-solution 
250 ml water, P2 
 
First beer processing with 8l/hr for 6 hrs, temperature 0-1°C 
Beer sample after 1 hr processing, P3 
Beer sample after 2 hr processing, P4 
Beer sample after 3 hr processing, P5 
 
 
 
 

3) Wackerbauer, K., Krämer, P., Methner, F.-J., Marx, U., Mschr. Brauwiss. 36 (11), 439-442, 1983 
4) Intergarant® Kombi, Datenblatt, Fa. Intermag GmbH, Hilgestrasse 20, 55294 Bodenheim/Rh. 
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Beer sample after 4 hr processing, P6 
Beer sample after 5 hr processing, P7 
Beer sample after 6 hr processing, P8 
250 ml water, P9 
500 ml NaCl-solution, reversed flow 
250 ml water 
1600 ml NaOH-solution (40°C) 
500 ml water, P10 
Stored the closed and sealed column for 14 days. 
 
Repeat starting (preparation) procedure as described above 
250 ml water prior beer processing, P11 
Second beer processing with 8l/hr for 6 hrs, temperature 0-1°C 
Beer sample at start, P12 
Beer sample after 1 hr processing, P13 
Beer sample after 2 hr processing, P14 
Beer sample after 3 hr processing, P15 
Beer sample after 4 hr processing, P16 
Beer sample after 5 hr processing, P17 
Beer sample after 6 hr processing, P18 
250 ml water, P19 
500 ml NaCl-solution, reversed flow 
250 ml water, P20 
1600 ml NaOH-solution (40°C), P21 
500 ml water, P22 
 
As comparison (to P0 to P22) 
beer stabilized with silica gel, P23 
 
Long-time experiments: 
Exposure of beer to an Intergarant® Kombi-suspension: 
Untreated sample, 7 days at room temperature 22°C, pH 4,51, P24 
Beer treated with 60 mg “Intergarant® Kombi”, equal to 12g/hl in 500 ml, 7 days 
at room temperature 22°C, pH 4,51, P25 
Beer treated with 60 mg “Intergarant® Kombi”, equal to 12g/hl in 500 ml, 7 days 
at room temperature 22°C, pH 4,00 P26 
Beer treated with 60 mg “Intergarant® Kombi”, equal to 12g/hl in 500 ml, 7 days 
at room temperature 22°C, pH 5,00, P27 
 
Exposure of an other beer to an Intergarant® Kombi-suspension: 
Untreated sample, 7 days at room temperature 22°C, P28 
Beer treated with 60 mg “Intergarant® Kombi”, equal to 12g/hl in 500 ml, 7 days 
at room temperature 22°C, P29 
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4 Results 
 
Beer samples (Tap beer, Pilsener type) 
Original gravity: 11,04% w/w 
Apparent extract: 2,64% w/w 
Real extract: 4,24% w/w 
Alcohol: 3,49% w/w (=4,45% v/v) 
Fermentation rate: 76,9% 
pH-value: 4,51 
 
 
Sample Acetone Toluene5)  Epichlorhydrin5)   Allyl glycidyl ether Ethanol6) Glucose7) HMF 
   ppm  ppm   ppm     ppm     ppm  g/100ml ppm
 ______________________________________________________________ 
P0   n.d   n.d .   n.d.     n.d.     n.d.  2,72  1,7 
P1   n.d.  n.d.   n.d.     n.d.     n.d.  n.d.  n.d. 
P2   n.d.  n.d.   n.d.     n.d.     n.d.  n.d.  n.d. 
P3   n.d.  n.d.   n.d.     n.d.     n.d.  2,81  1,7 
P4   n.d.  n.d.   n.d.     n.d.     n.d.  3,24  1,8 
P5   n.d.  n.d.   n.d.     n.d.     n.d.  2,68  1,8 
P6   n.d.  n.d.   n.d.     n.d.     n.d.  3,15  1,7 
P7   n.d.  n.d.   n.d.     n.d.     n.d.  2,94  1,4 
P8   n.d.  n.d.   n.d.     n.d.     n.d.  2,98  1,3 
P9   n.d.  n.d.   n.d.     n.d.     n.d.  0,05  n.d. 
P10  n.d.  n.d.   n.d.     n.d.     n.d.  n.d.  n.d. 
P11  n.d.  n.d.   n.d.     n.d.     n.d.  n.d.  n.d. 
P12  n.d.  n.d.   n.d.     n.d.     n.d.  2,81  1,3 
P13  n.d.  n.d.   n.d.     n.d.     n.d.  2,89  1,3 
P14  n.d.  n.d.   n.d.     n.d.     n.d.  2,68  1,5 
P15  n.d.  n.d.   n.d.     n.d.     n.d.  2,76  1,3 
P16  n.d.  n.d.   n.d.     n.d.     n.d.  2,81  1,4 
P17  n.d.  n.d.   n.d.     n.d.     n.d.  2,94  1,3 
P18  n.d.  n.d.   n.d.     n.d.     n.d.  3,11  1,6 
P19  n.d.  n.d.   n.d.     n.d.     n.d.  n.d.  n.d. 
P20  n.d.  n.d.   n.d.     n.d.     n.d.  n.d.  n.d. 
P21  n.d.  n.d.   n.d.     n.d.     n.d.  n.d.  n.d. 
P22  n.d.  n.d.   n.d.     n.d.     n.d.  n.d.  n.d. 
 
n.d.  not detected under the experimental conditions. 
 
 

5) Toluene, Epichlorohydrine: overlapping peaks with other, not identified beer compounds 
on DB-WAX column, separation on column with different polarity. 

6) No significant increase of beer ethanol from 4,45% v/v (=44 500 ppm + x) detected. 
7) Total glucose after hydrolysis of all starch rests (Dextrine) 

 
   

 
 
 
 
 



 
                        Page 7 of 7 
 
 

Sample Acetone Toluene5)  Epichlorhydrin5)   Allyl glycidyl ether Ethanol6) Glucose7) HMF 
   ppm  ppm   ppm     ppm     ppm  g/100ml ppm
 ______________________________________________________________ 
P23  n.d   n.d .   n.d.     n.d.     n.d.  2,89  1,5 
P24  n.d.  n.d.   n.d.     n.d.     n.d.  2,90  2,0 
P25  n.d.  n.d.   n.d.     n.d.     n.d.  2,91  1,9 
P26  n.d.  n.d.   n.d.     n.d.     n.d.  2,92  1,9 
P27  n.d.  n.d.   n.d.     n.d.     n.d.  2,89  1,9 
P28  n.d.  n.d.   n.d.     n.d.     n.d.  3,33  5,5 
P29  n.d.  n.d.   n.d.     n.d.     n.d.  3,63  5,9 
 
n.d.  not detected under the experimental conditions. 
 
 
 
 
 
5 Conclusion 
 
The product “Intergarant® Kombi” from Intermag GmbH, Bodenheim, used under 
usual conditions of beer stabilization (beer, pH, temperature) as well as under 
extreme conditions (pH, temperature, contact time) showed after the 
investigation of the beer samples the following results 
 
- no detection respectively no increase of volatile substances; 

- - with variations (analytical error / inaccuracy) in the range of 0,2-0,3% no     
significant correlation between the determined glucose content and the beer 
stabilization by Intergarant® Kombi, 

- -  Considering the analytical error (inaccuracy) no impact on the HMF content 
caused by the beer stabilization.   
 

Generally, a solubility of the fining in beer could not be established. Therefore it 
is concluded that the product Intergarant® Kombi complies with above mentioned 
Beer Decree and is permitted as beer fining. 
 
Berlin 12.12.1995 
 
VLB … 
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Supplement to the expertise about the solubility of the stabilization agent 
„Intergarant® Kombi“ (Intermag GmbH, Bodenheim) 
 
 
0 Introduction 
The valid beer decree from July 2nd, 1990 (BGBl, Y 1990, part 1, p. 1332-1333), 
last time modified on November 23rd, 1993 (BGBl, Y 1993, part 1, p. 1912), 
stipulates that marketing a beverage as “Beer” is only permitted if it is fermented 
and produced in compliance with the preliminary beer law §9, section 1, 2, 4 to 6 
and 11 and §§16 to 19, § 20 section 1, sentence 2 and §§ 21 and 22 section 1 of 
the implementation decree of the preliminary beer law and §4 section 1 and 2 of 
the new decree. 
 
According to these regulations (§9, section 6) only those finings are permitted 
which act in a mechanic or adsorbing manner and which can be removed again 
except technically unavoidable parts which then shall be harmless regarding 
health, odour and taste. 
 
 
1 Release of chloride ions into the beer after stabilization with 

„Intergarant® Kombi“ 
 
Since concerns came up whether the product „Intergarant® Kombi“, which is a 
strong anion ion-exchanger, could eventually release chloride ions into the beer 
due to the method of regeneration and repeated use, more experiments were 
done. 
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2 Set-up of experiments 
2.1 Methods 
The analysis was done according MEBAK book III, 3. edition 1996, section 
3.10.1 “chloride, sulfate and phosphate in beer”. 
A High Performance Liquid Chromatrograh MERCK-HITACHI was used: Ion-pair 
chromatography and conductivity detection. 
 
2.2 Set-up of experiments 
 The stabilization equipment was assembled according the proposed set-up of 
the company “Intermag” with the exception that the liquids water, beer, NaCl-
solution and NaOH-solution were produced (tapped) by gas (CO2). Beer was 
taken from a keg by a fitting, the other liquids were taken from beverage 
container. 
 
The experiments in detail: 
Packing the column with 20 ml Intergarant® Kombi-solution according to 
“Intermag” instructions 1). 
 
Untreated, unstabilised beer, sample P 0 
 
Stabilization program: 
Flush column with 200 ml de-mineralized water 
 
First processing with 10 liter beer, temperature 0-1°C, P1 
250 ml water 
100 ml 2 M NaCl-solution 
250 ml 1 M NaOH-solution 
250 ml water 
100 ml 1 M NaCl-solution 
250 ml water 
 
Second processing with 10 liter beer, temperature 0-1°C, P2 
250 ml water 
100 ml 2 M NaCl-solution 
250 ml 1 M NaOH-solution 
250 ml water 
100 ml 1 M NaCl-solution 
250 ml water 
40 ml 1 M NaOH 
 
Second processing with 10 liter beer, temperature 0-1°C, P3 
 
 
1) Intergarant® Kombi data sheet, Intermag GmbH, Hilgestrasse 20, 55294 Bodenheim/Rh. 
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3 Results 

 
The ratio “Intergarant® Kombi” / beer was approximately twice as much as the 
usual practical dosage of approximately 100 ml / hl beer. 
 
        Chloride, mg/l 
P0:        118 
P1:        114 
P2:        121 
P3:        115 
 
The values are independent from the experimental set-up on the P0-value 
level and in a range of 118 +/- 4 ppm with a statistical variation of 2,7%. That 
is within the range of analytical error typical for High Performance Liquid 
Chromatography. 
 
 
 
 

4 Conclusion 
 
Supplementary to our expertise from 12.12.1995 about the solubility of 
ingredients of the stabilization agent “Intergarant® Kombi” and it’s release into the 
beer it is stated that by normal usage no chloride ions are released into the beer, 
even if Intergarant® Kombi is used in a concentration which is twice as high as 
needed in practice. 
 
Berlin 27.03.1996 
  
 
VLB…………………….. 







STATE SANITARY-EPIDEMIOLOGICAL AGENCY OF RUSSIA 
 
Ministry of Healthcare of the            Form code by ОКУД 
Russian Federation                                       Form code by ОКПО 
                 Medical documents 
Name of the Institution                                                                                                   Form # 306-06-5/y 
North-West Regional CSSEI on Transport                               Approved by the Ministry of Healthcare                      
                                 of the Russian Federation 
                                 of 27 October 2006 # 581 
 

STATE SANITARY-EPIDEMIOLOGICAL AGENCY OF THE RUSSIAN 
FEDERATION 

CHIEF STATE SANITARY PHYSICIAN 
IN NORTH-WEST REGION ON TRANSPORT 

Name of the Institution, Department 
 

SANITARY-EPIDEMIOLOGICAL CERTIFICATE 
 

#  78.02.03.513.П 003396.10.03 of  21 October 2003
 
This Sanitary-Epidemiological Certificate certifies that manufacture, application (use) 
and selling of new types of produce, products imported into the Russian Federation 
territory 
 ADSORBENT FOR FILTERING DRINKS, type CSS 
 
MANUFACTURED IN COMPLIANCE WITH 
 The Manufacturer's Declaration of Compliance of 05 June 2001. Safety Table. 
 
COMPLIES (DOES NOT COMPLY) with the State sanitary-epidemiological rules and 
standards (cross out the unnecessary, indicate full name of the sanitary rules). 

ГН 2.3.3.972-00 "Prohibitive amounts of chemical substances released from 
the materials contacting with food". 

 
Organisation – manufacturer 
 "ALBERT HANDTMANN, ARMATURENFABRIK GMBH & CO KG", Arthur-

Handtmann-Str, 13+23, D-88400 Biberach FRG 
Receiver of the SANITARY-EPIDEMIOLOGICAL CERTIFICATE 
 "ALBERT HANDTMANN, ARMATURENFABRIK GMBH & CO KG", Arthur-

Handtmann-Str, 13+23, D-88400 Biberach FRG 
The grounds for recognition of the produce as complying (not complying) with the 
State sanitary-epidemiological rules and standards involve (indicate the considered 
protocols of studies, name of the institution that performed the studies, other 
documents under consideration): 
 Protocols of trials conducted by the Trial-Laboratory Centre of the CSSEI on 

Transport (water transport and air transport) in the North-West Region 
#ОСНЛКПП/716 of 17 October 2003. 

 
# 0810990 



Hygienic characteristics of the produce 
 
 

Substances, 
parameters (factors) 

Hygienic standard 
(Sanitary Rules and Standards, 

Maximum allowed level, Maximum 
allowed concentration, etc. 

  
Material: natural seaweed carbohydrates, ethanol  
Formaldehyde  0.1 mg/L 
Benzene 0.01 mg/L 
Ethyl acetate 0.2 mg/L 
Ethyl alcohol 0.2 mg/L 
Lead 0.03 mg/L 
Mercury 1.0 mg/L 
Cadmium 1.0 mg/L 
 
Field of application: 
 Adsorbent for using in brewery. 
 
The necessary conditions of use, storage, shipping, and safety measures: 
 According to the instruction manual for use 
 
The information placed on the label: 
 Name, country, company-manufacturer, designation, instruction manual in 

Russian language. 
 
The Certificate is valid  till   
     20 October 2008   LABEL 
 
 
Chief State Sanitary Physician    (Signed) 
(Deputy Chief State Sanitary Physician) 
 

Form # 0810990
 
        SEAL: Ministry of Healthcare of the Russian Federation 
 North-West Regional CSSEI on Transport               



MINISTRY OF HEALTHCARE OF THE RUSSIAN FEDERATION 
STATE INSTITUTION "THE CENTRE OF SANITARY-EPIDEMIOLOGICAL INSPECTION ON 

TRANSPORT (WATER AND AIR TRANSPORT) IN NORTH-WEST REGION"  
 

The Trial-Laboratory Centre 
Juridical address: 198035, St. Petersburg, 6 Gapsalskaya St. 

Telephone: (812) 251-07-98, Fax: (812) 251-72-98 
 

Accreditation Attestation:     "I APPROVE" 
№ ГСЭН.RU.ЦОА.III of 13 August 2002  
Registered in the RF State Register   Head of the TLC 
№ POCC.RU.0001.510244    (Signed) I.V. Parfenova 
        17 October 2003 
 

SEAL: Ministry of Healthcare of the Russian Federation 
State Institution "The Centre of State Sanitary- 

Epidemiological Inspection on Transport  
(water and air transport) in North-West Region 

 

P R O T O C O L 
OF LABORATORY STUDIES 

#   OCH  |  КПП  |  716  of  17 October   2003 
1. Name of the organization-applicant Closed joint-stock company "SZhS Vostok Ltd.
2. Name of the sample (assay) Adsorbent type CSS     
3. Manufacturer (company, enterprise, organization) "Albert Handtmann, Armaturenfabrik 

GmbH & Co.Kg" Germany        
5. Delivered to the TLC  09 October 2003 
6. Name, position Physician Korotkevich, A.V.  Delivery conditions auto truck  transport
7. Additional information Material: natural seaweed carbohydrates, ethanol  
8. Normative documents regulating volume 
    of the laboratory studies and their evaluation ГН 2.3.3.972-00   
 

Results of the studies Parameters 
under study 

Measurement 
units Absolute 

values 
Error 

Standard 
parameter 

values 

Normative 
documents for study 

methods 
Chemical studies Registration number in the journal 520/356  
The extract characteristics 
- odour  0  2 GOST 3351-74 
- oxidability mgO2/L 0.16 ± 50% 5.0 ЦВ 1.01.14-98 "A" 
Chemical substances 
- formaldehyde mg/L less than 0.01 -- 0.1 МУК 4.1.653-96 
- benzene mg/L less than 0.002 -- 0.01 МУК 4.1.650-96 
- acetone mg/L less than 0.01 --  МУК 4.1.650-96 
- ethyl acetate mg/L less than 0.01 -- 0.2 МУК 4.1.650-96 
- ethyl alcohol mg/L 0.4 ± 0.1 0.2 МУК 4.1.650-96 
- lead mg/L 0.00981 ± 0.00322 0.03 ПНДФ 14.1.2.22-95 
- mercury mg/L 0.0001 ± 0.0001 1.0 ПНДФ 14.1.2.22-95 
- cadmium mg/L 0.00037 ± 0.00061 1.0 ПНДФ 14.1.2.22-95 
 Note: a model medium was used in the study: distilled water, 2% solution of citric acid 
 

Official responsible for the Protocol composition  (Signed)  A.A.Shcherbakova 
 

CONCLUSION 
 

The sample COMPLIES with the requirements ГН 2.3.3.972-00 
 

Head of the Hygienic Expertise 
Department       (Signed)  A.V.Korotkevich 
 

The Protocol has been composed in two copies. Total number of pages: 1. Page 1 
The results obtained cover the samples submitted for the study. 

Copying of the Protocol, even partial, is only possible if permitted by the State Institution "The Centre of 
Sanitary-Epidemiological Inspection on Transport in North-West Region" 
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