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CHEESE WHEY

v

WATER (935 g/l)

v

TOTAL SOLIDS (65 g/l)

Milligrams/litre

Grams/litre

v v v v
CARBOHYDRATES MILK FAT (g/) MINERALS (g/l) PROTEINS (g/l
Lactose (47 g/l) Triglycerides (0.25) Calcium (0.6) B-lactoglobulin (3.0)
Diglycerides (0.05) Magnesium  (0.1) o-lactalbumin (1.2)
Fatty acids (0.05) Phosphorous (0.7) Serum albumin (0.4)
Phospholipids  (0.15) Potassium (1.9) Immunoglobulin-G (0.7)
Chloride (1.1) Proteose pepton  (0.6)
Sodium (0.5) Other proteins (0.3)

v

NPN (ma/l)
Urea (80)
Amino acids (25)
Cholin (15)

Orotic acid (12)

v

VITAMINS

Vitamin B>

(
Vitamin C (1.
(

Vitamin Bg

(mg//l)
Vitamin Bs (4.0

v

TRACE ELEMENTS (mg/l)
) Zinc (1.5)
) Iron (0.6 )
) lodine (0.5)
) Copper (0.2)

v

MINOR PROTEINS (mg/l)
Immunoglobulin-A  (50)

Lactoferrin (45)
Lactoperoxidase (25)
Lysozyme ( 2)

Author Dr.J.N de Wit
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Whey protein

Delactosed Per meate

MF = Microfiltration Conc.
UF = Ultrafiltration

BR = Bioreactor
Conc. = Concentration Delactosed Concentr ate




DIT

Examine the applicability of whey permeates to
preserve & enhance the nutritional quality of

fresh and processed fruits and vegetables.

X Irish vine-ripened tomatoes

(Lycopersicon esculentum L. Mill. cv. Moneymaker)
x4 Irish Strawberries
(Fragaria x ananassa Duch. var Elsanta)



Methods

Microbiology
- Mesophillic \
Q& - Psycrotrophic

- LAB
Sensory analysis - Yeast & Mould Metabolic Indicators
“— - Respiration rate
e
- Colour
I e, N - Water content
7 [ y, - Ash
- total soluble solids -
Antioxidant - Water Activity )
Activity Test b
- DPPH
- FRAP

Antioxidant Compounds Enzymatic
Activity
- Lycopene
- Ascorbic Acid _ Peroxidase

- Mineral &

- Total Phenol - PME ' T
Trace Elements

Physico-chemical, Nutritional and Microbial Markers tested
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Effect of whey delactosed permeate (DP) and chlorine treatment on (A)

ascorbic acid (AA), (B) lycopene, (C) total phenols and (D) antioxidant

activity - DPPH in whole tomatoes during 21 days of storage at 15 °C



Whole Tomatoes

General acceptability

General acceptability

Day O

Appearance
9

Day 14

- @®— Control =—s— Dp Day 7
Appearance
9

Day 21

Appearance
9 -

General acceptability Texture

Texture

Colour Aroma

Sensory evaluation of whole tomatoes after whey delactosed permeate
(DP) and chlorine treatment and stored at 15 °C for 21 days.




Sliced Tomatoes

Slicing tomatoes 100 g tomato slices Heat sealing Tomato packages

Processing steps for fresh-cut tomatoes
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Sliced Tomatoes
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Effect of chlorine and whey delactosed permeate (DP) treatments by
dipping, spraying and a combination of both methods on total aerobic
counts (A) and yeast and moulds (B) during 10 days storage of fresh-
cut tomato at 4 °C.




Sliced Tomatoes
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Changes in (A) pH, (B) texture, (C) peroxidase (POD) and (D) pectin methyl
esterase (PME) of fresh-cut tomatoes treated with chlorine and whey
delactosed permeate (DP) by dipping, spraying and a combination of both
methods during the 10 days of storage at 4 °C




Canned Tomatoes

o -
Tomatoes with DP +
NacCl + Citric acid

Storage at RT Barriquand Steriflow canning machine

Processing steps for canned tomatoes




Canned Tomatoes

Changes in phytochemical content of canned Irish plum tomatoes added
with delactosed permeate (DP) and/or NaCl+ citric acid for 6 months

l

T e ; Significance Storage (M onths)

SRS Jey Vs Lo of Difference 0 1 2 3 4 5 6
Ascorbic Acid NaCl+ Citric Acid A 130.819 122.12f 11479  109.05¢ 101.22¢ 95.983°
(mg/100 g DW) DP B 14140 13399  1284% 12260  1175° 112,90

DP + NaCl+ Citric Acid C 143510 13978 135629 129150 122317 115380
Lycopene e : b b e b 2l
Ry NaCl+ Citric Acid A 10830 1078 1055 10660 1047 102.8
DP B 12020 11659 11589 1133° 11589 1155
DP + NaCl+ Gitric Acid c 1253¢  1233°  1220% 1227% 1218l 127 2d
Total Phenol O = - b b : £
A NaCl+ Gitric Acid A 29062 2020 20475 20520  207.8° 2988
DP B 3044 3053° 3062¢ 3082 31039  311.6%
DP + NaCl+ Citric Acid c 3053¢ 3062¢ 3074¢ 3093  3114% 31210
g . NaCl+ Citric Acid A 6467 6317% 60670 56.67¢ 5450 5333
(% Inhibition)
DP B 7559 7267 71000  680¢ 65176  630%
DP + NaCl+ Citric Acid c 8033 7900 77339 7500 738 . .
FRAP NaCl+ Citric Acid A
(mg Trolox/100 g DW) 1197309 11825 11561 110459 106475 1000.8%
DP B 121389 1203809 1187.8 11525¢ 112409 1096.7¢
DP + NaCl+ Citric Acid c 121659 1204600 119170 1168.8° 11395¢ 1110.7 \1089.25




Canned Tomatoes

Changes in texture and colour of canned tomatoes added with delactosed
permeate (DP) and/or NaCl + citric acid stored for 6 months

MEERets gl ggpg;lgnagg i 0 1 2 S ages( — 4 5 6
Texture(N)  NaCl+ Citric Acid A 417" Fisk 3,1958" 3,067 2830 LD 71 2,532
DP B 5,099 4.819 4629  4.06 3.72¢  3.56%
DP + NaCl+ Citric Acid C 5.450 5.350 4.829 4.33f9 4.08f 3.82¢
Colour
L* NaCl+ Citric Acid A 22,200 21.95¢ 21.36°  21.16° 20.78% 20,37
bP B 24,8219 24,849 24.14F  23.32¢ 22.72de 22 20de
DP + NaCl+ Citric Acid C 25.509 2447 24190 2344 2308 22,620
& NaCl+ Citric Acid A 9.49¢ 9.26b¢ 9.07¢  8.80 8.64>  8.41P
DP B 12.80 12.47¢ 12.31¢  12.10% 12.06%  11.84d
DP + NaCl+ Citric Acid C 13.08f 12.91f 1273 12.62¢ 12.55¢  12.41¢
b NaCl+ Citric Acid A 23.58d 23.29°¢ 23.18°  22.82% 22620  22.45P
DP B 25.09'9 24.62f 24.33%  24.10° 23.79%  23.60¢
DP + NaCl+ Citric Acid C 25.87" 25,559 25.31f6 2507 24.80°  24.72
Te NaCl+ Citric Acid A 68.07° 68.32° 68.62%4  68.92 69.10°  69.47¢
bP B 62.972 63.13% 63.16%  63.34 63.11%  63.36
DP + NaCl+ Citric Acid C 63.18% 63.19% 63.30  63.28° 63.16®  63.34
Chroma NaCl+ Citric Acid A 25.42¢d 25.07° 24.89°  24.46% 2421 23.98
bp B 28.179 27.59f 27.26%  26.96° 26.67%  26.41%
DP + NaCl+ Citric Acid C 28.999 28.629 28.33'9  28.07' 27.79  27.66'




-NaCl + citric acid -=-DWP -+ DWP + NacCl + citric acid

Colour Aroma
M 1 1
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Strawberries

Strawberries in storage Strawberry packages

Processing steps for fresh strawberries




Effect of whey
delactosed permeate
(DP) treatment on
(A) decay incidence,
(B) total aerobic
counts and (C) yeast
and moulds of
strawberries during
10 days of storage
at 4 °C
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Strawberries

—e— Control —s— DP —I
Colour

Auromnma
Day 1

Day 10 Day <4 Day 10 Day <4

Day 7
General Acceptability

Day 1
10

Day 4 Day 10

Day 7 Day T

Sensory evaluation of strawberries treated with whey delactosed permeate
(DP) and compared with control (washed with distilled water) samples at 4
°C for 10 days of storage
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Conclusion

Whey permeate possesses valuable components & functional properties.
Delactosed permeate (DP) had significantly better results.

Whey permeates performed better or similar to the industrial standard chlorine in
retaining the quality of fresh-cut tomatoes.

DP significantly reduced the decay incidence, lowered the growth of microbial
population and maintained overall quality & antioxidant components of whole
tomatoes and strawberries.

DP significantly retained the phytochemical content and maintained firmness of
canned tomato.

The presence of anti-microbial peptides (caseinmacropeptide or bacteriocins) in DP
might contribute to its anti-microbial capacity.

Therefore, DP treatment could be used as a potential preserving agent for fresh-
cut, whole and processed fruits and vegetable products to extend the shelf-life and
maintain the nutritional quality during storage.
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