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U At the beginning...
.. salt content was (very) high.
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© Successful reduction of NaCl content

The decisive factors were:

1. Nodry salting from the 1970s
onwards

2. Aimto consume less salt in food

3. Significantly smoother texture
properties
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U Compared to other (Swiss-type) cheeses

Very low salt content!
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U “Correlation” between salt & production ?!?
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U More salt = more flavour!
According to research, at least 0,8% NaCl or 8 g/kg are necessary to overcome a bland taste!
= Which is twice as much as found in Emmentaler AOP.
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U How can we influence salt uptake?
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U Trials at our pilot-plant with 8 cheese vats
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U Fullfactorial design

How can we increase salt uptake?

EH-Nr [Tag Bedingungen Temperatur Zeit [h]:
Salzbad [° Bé]: [°Cl:
1 7.9. 15° Bé 11°C 24h
2 11°C 24h
3 B 11°C 72h
4 11°C 72h
5 16°C 24h
6 16°C 24h
7 8 16°C 72h
8 16°C 72h & dry salting of the surface
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© Results: first overview

Typ Emmentaler Typ Dolce Abbildung 17:

— Lochbildung in den SB-behandeiten 4-monatigen
g 3 y Modell-Késen (EH 1 - 16) und in denjenigen, deren
Oberfidche wihrend 7 Tagen mit trockengesalzen
S e T— wurden (EH 17 — 24). Die Kése Nr. 17, 18, 21 und 22

wurden mit fakultativ heterofermentativen
illen (FH) als Zi hergestelit.
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U Strongest impact: time

Duration and dry salting:
= The longer in the brine
= And dry salting after 24 h in the brine

But:

= Greater water loss!
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U Contradictory impact: temperature
16°C..
15° B& 21°Bé ) .
16 v Higher brine temperature of 16°C:
¥ = Higher salt uptake ONLY in the
i) s; outer zone
= Lower salt uptake in the inside of
the cheese
3 124 N°C sﬁ
;_)9 \\/’ Probably:
£ 104 = less permeable cheese surface
at 16 °C due to more liquefied
o . milk fat and/or to the lower
porosity of the interface at 16 °C
compared to 11 °C
6.
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Agroscope

No or weak impact: concentration

15° Bé 21°Bé
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x=30cm

semi-infinite
cuboid model
Emmentaler

U Experiment with cheese cuboids

circulating
pump
well-stirred
Rack with solution of NaCl
grid
- (b)
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U Same impacts on salt uptake

NaCl {g/kg)
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Strongest impact
= 72h in the brine of 11°C

Contradictory impact
= 16°C

No (relevant) impact
= Concentration of 15°Bé compared to 21°Bé
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U Impact on water distribution
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U Temperature of 16°C

Water :

= More homogeneous

= Lower water loss

Moisture distribution in cheese cuboids

Ripening: 0.5 - 3 months
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U Promising factor combination
Lower brine concentration and longer period of time in the brine
= Higher salt uptake, but comparably lower water loss
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U Further results ﬁ :
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U Continued: propionic acid fermentation
All data of model cheeses: Optimum at ~3 % in aqueous Phase
Optimum at ~9-10 g/kg
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@ Final conclusion
A minimal salt content of 9 g/kg is needed: /Water Wn;;t
- Flavour - in cheese T -
= Propionibacteria (strain dependent) @m—ﬁi acidconent h
New insights: % salt T - sm;:‘N o grl]fiese
= Best salt uptake with minimalized v
waterloss at a concentration of 15°Bé J—
(16 % (W/W)), 11°C and 72 h (/cgpggﬂt_r;;ilin\ ;’ duratlon in A
= Higher brine temperature can inhibit <IB°BéT - i
g P \// temperature\v
salt uptake @
% cheese rind ?
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U Results are very complex

For details look at our publications:

i Comtents e vl at o<1
International Dairy Journal '
L)

ELSEVIER Journat homepage: v sisavier com lcstediry

Research paper
Optimizing NaCl uptake in il 1 ler cheese: Effects of =
brining concentration, temperature, and duration

Dominik Guggisbérg *, Walter Bisig ", Florian Loosli*, Ralph Stoop”, Remo S. Schmidt*,
Marie-Therese Frohlich-Wyder
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