Redihop

General:

Redihop is an aqueous alkaline solution of the potassium salts of rho-iso-alpha-acids

and is produced from CO, hop extract. Redihop is classified by the U.S. FDA as a
modified hop extract that may be safely used in beer in accordance with regulation 21
CFR 172.560 (b) (1).

Fig.1: Chemical structure of rho-iso-alpha-acids

Characteristics:

Redihop gives protection from light-struck flavour when used as a sole source of hop-
derived bittering or in conjunction with other reduced hop products. Furthermore when
added to wort/beer Redihop will act as an antimicrobial agent. Redihop is often
described as having a pleasant smooth bitterness.

Product specifications:

Description: A reddish to amber-brown, agueous solution of reduced (rho)
iso-a-acids in potassium salts form. A redissolvable
precipitate may form during normal storage.

Flavour: Redihop imparts a particularly pleasant ,soft* bitterness to
beer

Viscosity: 36.45 mPas at 20 C/68 F

Concentration: 30.0% £ 0.5 (w/w) of rho-iso-a-acids by HPLC

Iso-alpha-acids: <0.2%

Alpha-acids: not detected

PH: 10-11

Density: 1 090 kg/m® (+ 5) (at 20°C/68F)

Heavy metals: Meets current EC and US FDA regulations

Lead: Meets current EC and US FDA regulations
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Product Use:

Normally used as a post fermentation addition to unhopped beer. Good utilisations can
also be achieved by addition to the kettle and therefore, some brewers prefer to make a
partial, or even complete addition, to the wort. Dosing Redihop into the kettle reduces
the chances of encountering bacterial growth during fermentation. For light-stable beers
packaged in clear or green glass bottles, all the bitterness must be derived from light
stable hop products such as Redihop , usually in combination with Tetrahop Gold or
Hexahop Gold . Redihop should be added without prior dilution to the kettle or
directly to beer, either before or after conditioning, but before the final filtration and,
preferably, by metered injection into a turbulent beer stream during transfer. The
addition point should be well separated from that of any other additives.

The dosing rate depends on the anticipated utilisation at the point of addition chosen
and also allowing for the fact that rho-iso-a-acids are less bitter than normal iso-a-acids
by a factor of 0.7 to 1.0. Actual utilisation varies depending on plant and process
conditions in the brewery. To ensure optimum performance for post fermentation
addition, we recommend that Redihop be warmed to 50 T (120 ¥) and then agitated
to ensure dissolution of any precipitation before use. We recommend that the clear
solution is injected directly and into the turbulent beer stream preferably after primary
filtration and gravity adjustment, but before polish/trap filter. The pump should be
adjusted to deliver Redihop over approximately 70% of the total transfer time.
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Usage Calculations:

The following calculations are based on the fact that, for the same concentration in
beer, rho-iso-a-acids (rho-l1AA) are reported to have only 0.7 sensory bitter units
compared with normal iso-a-acids (IAA). Utilisation of rho-1AA is likely to be about 70 -
75% when Redihop is used post-fermentation and about 45% when used in the kettle.

1. Post-fermentation use

Desired Sensory Bitterness Units =B

rho - 1AA required in beer = 37 (0.7 refers to the sensory bitterness of Re dihop)
tho-1AA to add (70% utilisation) = ——" 299~y mg/1

0.7 70
Dosage in g rho -1AA/hl of beer _B 100, 100 g/hl =x g/hl

0.7 70 1000

Amount of Redihop ing/hl:

(30% rholAA wiw) =5~ 100 100 100 0 omi=B" 0.68g/nI
0.7 70 1000 30

Amount of Redihop in ml/hl:

(30%rho - 1AA wiw) = B . 100, 100 , 100 g/hl = x g/hl _B” 0.60g/l
0.7 70 1000 30 1.090g/ml

=B" 0.62ml/hl

(e.g. in order to achieve a bitterness of 12 desired sensory bitter units (12/0.7 X 100/70
X 100/1000) 2.45 g/hl pure rho-l1AA are necessary, due to the concentration of 30% 8.14
g/hl of Redihop or (in regard to the density of Redihop ) 7.49 ml/hl are necessary).

2. Kettle use

Substituting 45% for 80% in the calculation shown above, the amount of Redihop to use
in the kettle = B X 1.06 ml/hl

(e. g. for 12 Sensory Bitter Units 12.69 g/hl)
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Light Stability:

Redihop will provide protection from light-struck flavour provided the beer does not
contain any native iso-a-acids (from equipment or yeast). Thus for light-stable beers
packaged in clear or green glass bottles, all the bitterness must be derived from
Redihop and/or Tetrahop Gold . If hop oil products are used as kettle additives the
concentration of residual a-acids and iso-a-acids should be below 0.2%.

Packaging:
Redihop is normally supplied in high-density polyethylene containers of 20 kg.

Storage and shelf life:

Store in full, closed containers at 15 — 25 T (60 - 75 F). It is normal for crystals of rho-
iso-a-acids to separate during storage. Warming the product to 50 € and gentle
agitation will re-dissolve these crystals. Redihop will maintain its quality for at least 18
months at the time of delivery if stored as recommended, therefore please read our
storage guidelines. Opened containers should be used within a few days.

Safety:
The Material Safety Data Sheet is available on our website.

Analytical Methods:

Concentration of Reduced (rho) Iso-a-acids:

The concentration of reduced (rho) iso-a-acids is measured by UV Spectrophotometry
(with modified factors).or by the EBC Method 7.9 (HPLC). Details of recommended
methods are available on request.

Technical Support:
We will be pleased to offer help and advice on the use of Redihop in brewing.
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