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Table S1 Dates of milking, composition of herd and climate conditions of location® at different sampling

periods
Item January March May July September  November
Summer Summer Autumn Winter Spring Spring
Cattle details?
Days of sampling 22,25,30 12,15, 19 7,10, 14 2,6,11 24, 27,30 21,26, 29
Number of lactating
224 233 227 223 215 236
COWS
Proportion of cows from
. . 37.9 36.9 37.9 37.2 28.4 34.0
spring-calving® (%)
Proportion of cows from
. 13.1 15.0 154 15.7 16.3 13.8
summer-calving* (%)
Proportion of cows from
) 25.1 24.9 28.1 30.9 321 29.3
autumn-calving® (%)
Proportion of cows from
) ) 23.9 23.2 18.5 16.3 23.1 22.9
winter-calving® (%)
Climate conditions’
High temperature (°C) 29.1 26.9 18.5 15.3 18.6 25.2
Low temperature (°C) 10.4 8.2 3.3 14 4.1 7.7
Precipitation (mm) 1 6 71 95 37 8
Relative humidity (%) 60 65 74 75 73 62

LPirque, Chile (33°38°28” S, 70°34°27” W)

2 Animals were fed with design diets (67% forage and 33% concentrate) to meet nutritional requirements at their
appropriate lactation time (NRC 2001).
3 Months of September, October and November.
4 Months of December, January and February.

° Months of March, April and May.
& Months of June, July and August.
" Data from Santibanez (2017).



Table S2 Cheese manufacture protocol applied to obtain sweet whey samples from fresh,
Chanco and Gouda cheeses on a miniature model scale’.

Step Fresh cheese? Chanco cheese® Gouda-style cheese*
Initial milk
31 °C in all treatments.
temperature
CHN-19 (Chr.
Hansen, Milwaukee,
CHN-22 (Chr. WI, USA) at a rate of
Hansen, Milwaukee,  0.26 g/kg and adjunct
o WI, USA) at a rate of of Lh-B02 (Chr.
Addition of starter None.
0.25 g/kg. Hansen, Milwaukee,
Ripening time of 30  WI, USA) at a rate of
min. 0.024 g/kg.
Ripening time of 30
min.
0.26 g/kg milk (77 g/100 g purity; Dilaco Ltda., Santiago, Chile),
Addition of CaCl; based on milks containing 3.2 g/100 g protein.

3 min of equilibration under continuous agitation.
0.1 ml/kg milk (Chy-Max® Ultra, 1000 International Milk Clotting
Addition of coagulant Units [IMCU]/ml, Chr. Hansen, Milwaukee, W1, USA), based on

milks containing 3.2 g/100 g protein.

45 min after 45 min after 50 min after
coagulant addition. coagulant addition. coagulant addition.
_ Horizontal and Horizontal and Horizontal and
Cutting the gel ) _ )
vertical cuts of 0.5 vertical cuts of 0.5 vertical cuts of 0.5
cm. cm. cm.
No healing time. Healing time 3 min.  Healing time 15 min.

(Continued)



Table S2 (Continued)

Step Fresh cheese? Chanco cheese?

Gouda-style cheese?

10 min of gentle

agitation, followed by 10 min of gentle

10 min of gentle

Agitation ] o o
15 min of regular agitation. agitation.
agitation.
At levels of 0, 15,30 At levels of 0, 15, 30
or 45% of curd/whey  or 45% of curd/whey
Partial draining whey mixture. mixture.
None.
1) Removed whey Removed whey
fractions were cooled fractions were cooled
in ice bath. in ice bath.
Addition of deionized Addition of deionized
- water at 31 °C at water at 31 °C at
Water addition (1) None.
same level of same level of
removed whey. removed whey.
From 31to 38°Cata
] From 31 to 38 °C ata
heating rate of 1 °C/3 _
) heating rate of 1 °C/3
min. Temperature ]
] o min. Temperature
Cooking (1) None. was maintained at o
) was maintained at
cooking temperature )
) cooking temperature
until pH decreased to ]
for 20 min.
6.2.
At a level of 30% of
) o curd/whey mixture.
Partial draining whey
None. None. Removed whey

(2)

fractions were cooled

in ice bath.

(Continued)



Table S2 (Continued)

Step

Fresh cheese? Chanco cheese® Gouda-style cheese?

Addition of deionized

water at 38 °C at a

Water addition (2) None. None. o
level of 20% of initial
curd/whey mixture.
Temperature was
) maintained at 38 °C
Cooking (2) None. None.

until pH decreased to
6.1.

Total draining whey

Centrifugation of samples at 1700 g x 20 min at 25 °C.
Removed whey fractions (i.e., supernatants) were cooled in ice bath

for 30 min.

Mixing of sweet

whey fractions

Mixing of partial
Mixing of partial drained whey (1) +

None. drained whey (1) + partial drained whey

total drained whey. (2) + total drained

whey.

Removal of fat and

suspended particles

Sweet whey samples were centrifuged at 3000 g x 30 min at 4 °C and
then filtered through Whatman® 1 filter paper.

Pasteurisation and

storage of samples

65 °C x 30 min, cooled to 4 °C and stored overnight for further
analyses.

! Shakeel-Ur-Rehman et al. (1998).

2 Adapted from Guzman & llabaca (2007).
3 Adapted from Vyhmeister et al. (2019).
4 Adapted from lbéafiez et al. (2020).



Table S3 Composition of standardised milks! obtained from different periods and used for the
manufacture of miniature cheese models.

Period
Item January March May July September November SEM
Summer Summer Autumn Winter Spring Spring

TS (9/100 g) 11.842 11.832 11.802 11.872 11.85% 11.762 0.017
Fat (g/100 g) 3.532 3.50° 3.48° 3.478 3.432 3.552 0.018
Protein 3.092 3.178 3.16° 3.16° 3.40° 3.152 0.032
(9/100 g)

P:F2 0.88? 0.912 0.90° 0.90° 0.972 0.902 0.009
Lactose 4592 4.562 4.482 4.542 4.342 4532 0.039
(9/100 g)

L:p® 1.492 1.442 1.432 1.452 1.282 1.452 0.024
Ash (g/100 g) 0.672 0.612 0.672 0.672 0.612 0.582 0.025

abe Means within the same row not sharing a common superscript differ (P < 0.05), as compared by Tukey multiple
comparison test.

! Levels of total solids (gravimetric method), fat (Gerber method), total protein (N x 6.38) and ash (gravimetric
method) were measured as described by Ibafiez et al. (2019); whereas lactose content was estimated by the
difference obtained between levels of total solids minus protein, fat and ash.

2 Protein-to-fat ratio.

3 Lactose-to-protein ratio.

Values represent mean and standard error of the mean (SEM; n = 3).



Table S4 Concentration of major whey proteins® from sweet whey obtained from the manufacture of fresh, Chanco

and block Gouda cheeses with varying levels of whey dilution and obtained at different seasons.

Period
Item WD January March May July September  November  SEM
(%) Summer Summer Autumn Winter Spring Spring

Fresh

B-lac (mg/mL) - 2.602 3.082 3.16° 3.042 2.842 2.962 0.106

o-lac (mg/mL) - 1.042 0.892 0.982 1.022 0.962 0.892 0.054

BSA (mg/mL) - 0.342 0.30% 0.278 0.332 0.332 0.322 0.017

Chanco

B-lac (mg/mL) 0 2.65%A 2.70%A 3.412A 2.973A 2.843A 2.813A 0.087
15 2.80%A 2.213A 2.553AB 2.502A 2.743A 2.682A 0.113
30 2.333A 2.673A 2.532A8 2.273A 2.933A 2.492A 0.084
45 2.10%A 2.58%A 2.28%B 2.553A 2.323A 2.50%A 0.114

a-lac (mg/mL) 0 0.85%A 0.99*A 0.983A 0.90%A 0.99*A 0.95%A 0.038
15 0.893A 0.882A 0.713A 0.823A 0.98*A 0.932A 0.046
30 0.78%A 0.632A 0.733A 0.70%A 0.812A 0.772A 0.027
45 0.913A 0.733A 0.683A 0.75%A 0.70%A 0.733A 0.048

BSA (mg/mL) 0 0.30%A 0.25%A 0.313A 0.343A 0.313A 0.313A 0.019
15 0.272A 0.243A 0.313A 0.323A 0.243A 0.323A 0.013
30 0.272A 0.212A 0.25%A 0.323A 0.23%A 0.232A8 0.019
45 0.23A 0.27A 0.283A 0.323A 0.15%A 0.138 0.022

Block Gouda

B-lac (mg/mL) 0 2.80%A 2.812A 2.732A 2.872A 2.75%A 2.69%A 0.041
15 2.572AB 2.60%A 2.608A 2.673A 2.593A 2.683A 0.033
30 2.243A8 2.233A8 2.443A 2.283A 2.36%A 2.29%A 0.039
45 17728 1.662B 2.033A 2.143A 2.423A 2.043A 0.152

a-lac (mg/mL) 0 0.872A 0.823A 0.75%A 0.873A 0.832A 0.843A 0.042
15 0.662A 0.733A 0.643A 0.862A 0.692A 0.743A 0.039
30 0.542A 0.732A 0.68%A 0.742A 0.582A 0.6524 0.036
45 0.592A 0.692A 0.793A 0.692A 0.613A 0.643A 0.035

BSA (mg/mL) 0 0.273A 0.313A 0.30%A 0.343A 0.30%A 0.323A 0.019
15 0.273A 0.25%A 0.25%A 0.2824 0.26%A 0.2624A 0.013
30 0.232A 0.20%A 0.213A 0.323A 0.232A 0.173A 0.017
45 0.232A 0.20%A 0.223A 0.25%A 0.223A 0.223A 0.013

! Quantification was performed by reversed-phase high performance liquid chromatography (RP-HPLC), using standards of -
lactoglobulin (B-lac), a-lactoalbumin (a-lac) and bovine serum albumin (BSA), according to the method described by Ibafiez et

al. (2019).

3¢ Means within the same row not sharing a common uppercase superscript differ (P < 0.05), comparing the effect of sampling

periods.

ABC Means within the same column (for a particular parameter) not sharing a common uppercase superscript differ (P < 0.05),

comparing the effect of whey dilution at a single treatment.

Values represent mean and standard error of the mean (SEM; n = 3).
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Fig. S1 Reference milk protein profile chromatogram obtained from sweet whey samples made
from Chanco cheeses using 0 (black line) and 45% (magenta line) of whey dilution.
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