

















YIELD FORMULAS FOR CHEESE

Type A Formulas

Inatype A formula (Table |, Formula[3];
Figure 2a), salt, whey solids, and moisture are
distributed proportionally to both fat and
para-casein. Animportant feature is that, as a
predictive formula, the moisture (M) content
of the cheese is indicated, as compared with
indication of moisture in fat-free cheese
(MFFCQC) in type C formulas.

Type B Formulas

In a type B formula (Table I, Formula [6];
Figure 2b), salt and whey solids are distribut-
ed only to the casein; moisture is portioned to
both fat and para-casein. The type B formula
considers para-casein, calcium phosphate,
salt, and whey solids together; these can then
be compared to fat as in fat in dry cheese (fat
in DM). This conforms to many cheese stand-
ards. It is apparent that any of the fat-free dry
components (para-casein, CaH,PQ,, salt,
and whey solids) could substitute for each
other in the type B concept of cheese and
cheese yield.

Like type A formulas, moisture content is
indicated. Other factors are also indicated,
but in different ways, such as fat in cheese
(FC) and salt in cheese (SC) in type B(a) and
salt in dry cheese (SDC) and fat in dry cheese
(FDC) in type B(b).

The type B(a) formula uses a constant FC.
The type B(b) formula is similar to that of
PBK; it uses a constant FDC. In milk of var-
lable fat and casein content, the resulting
cheese would not have a fixed FDC or a fixed
FC. The FDC and FC can, however, be esti-
mated in a predictive formula by a series of
iterative cyclical calculations (see Appendix
3); this exercise is relatively simple using a
computer. In practice, a constant FDC or FC
can be used where milk is standardized to a
constant ratio of casein : fat and moisture is
constant.

Type C Formulas

In type C formulas (Table |, Formula [9],
Figure 2c¢), salt, whey solids, and moisture are
portioned only to para-casein and, as a result,
moisture appears in the equation as MFFC.
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The MFFC instead of M is the important fea-
ture of this type of formula.

Type D Formula

Type D formulas were not developed.
They would be based on volume. They would
seem to be theoretically more appropriate,
because texture, etc. depends on spatial rela-
tionships, which in turn depend on volume.
The water-soluble fraction in cheese should
be considered instead of water alone. The vol-
ume occupied by fat is greater than that ex-
pressed by weight. The volume occupied by
paracasein, per se, is less, although this is
complicated by the para-casein occupying a
greater volume by inclusion of water and
water-solubles within its micelles. Type D for-
mulas are not pursued at this time.

The Factor K,

Some formulas in Table 1 use K., which
represents a proportionality factor for the
fraction of milk casein retained in the curd. It
depends also on losses of para-casein in curd
fines and in whey; retention of CaH,PO, in
the complex of para-casein and calcium phos-
phate; and losses of the glycomacropeptide
(GMP) through the action of chymosin.

The PBK paper highlighted the impor-
tance of the loss of GMP and of the retention
of Ca and P and curd losses in retention of
casein in cheese. Van Slyke (48) recognized
the solubilization of some casein and curd
Josses in cheese making, which is part of the .|
in the VSP formula.

The K. was estimated for Cheddar and
Gouda cheeses as 1.01908 and 1.03038 where
the solute-exclusion factor (sef) (see later) i1s 0
and as [.01813 and 1.02956 where sef is .5
(Appendices 2 and 4).

Type E Formulas

Tables 2 and 3 list six type E formulas that
have been developed from cheese making
practices designed to produce cheese of uni-
form quality by procedures as constant as
possible. Four formulas are similar (Table 3):
Constants for fat in the Babcock (3), McDo-
wall (Walker)and (AOAC)(37)and Eino (14)
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