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Introduction: Sweet whey is known for its various pharmacological uses as an anti-inflammatory and antioxidant
agent. This is because whey proteins accelerate the release of bioactive peptides, increase the level of intracellular
glutathione and the production of interleukin IL-8. However, the potential skin care effects of whey, especially in
its unprocessed state, are still not clear.

Aim: To evaluate in vivo the cosmetic features of sweet whey baths and wet wraps on human skin.

Material and methods: Thirteen healthy Caucasian adult females with no dermatological diseases were examined.
We used the Courage-Khazaka MPA-9 device to evaluate the effects of sweet whey baths/wet wraps on skin hydra-
tion, transepidermal water loss (TEWL) and melanin and erythema index and pH level in human skin.

Results: It appeared that bathing in the sweet whey solution significantly improved the barrier function of the skin
in comparison with tap water treated control area on the face cheek as well as on the forearm by decreasing the
value of transepidermal water loss with statistical significance. Skin hydration was enhanced only on the facial
skin. No significant differences concerning other parameters were observed.

Conclusions: We showed that sweet whey may have decreased the TEWL level and fixed the barrier function of
epidermis in this way. It seems that a bath solution with sweet whey is well tolerated and may promote local blood

circulation without affecting the pH value of the skin.
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Introduction

Whey is a greenish yellow liquid left after milk curdling
as a by-product of cheese production. It contains 15-20%
of total milk proteins [1]. These proteins are valued more
than casein or soy protein because of their high nutritional
quality and fast absorption [2]. Whey protein is composed
mainly of B-lactoglobulin (35-65%), a-lactalbumin (12—
25%), immunoglobulins (8%), serum albumins (5%) and
lactoferrin (1%) as stated by Smithers et al. [3, 4]. Some
authors emphasize that whey protein is a rich source of
branched-chain amino acids (leucine, isoleucine and va-
line), which play a key role in the regulation of skeletal
muscle protein synthesis [5-7]. Moreover, whey proteins

reduce oxidative stress and protect from ultraviolet radia-
tion [8]. Anti-inflammation, antioxidant and hepatoprotec-
tion are well-known effects of whey protein. As a precursor
of the antioxidant glutathione, whey protein decreases ef-
fects of stressors. Treatment with whey protein accelerat-
ed the release of bioactive peptides, raised the levels of in-
tracellular glutathione and the production of interleukin 8
(IL-8) (this cytokine is believed to mediate pathogenesis of
respiratory tract diseases) [9]. Seema carried out a meta-
analysis of emerging trends in nutraceutical applications
of whey protein and its derivatives [10].

The effects of whey peptides on chronic UVB radi-
ation-induced skin alterations such as thickness, de-
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creased suppleness and wrinkle formation were investi-
gated using mouse models. It was documented that the
peptides ameliorated photoaging by inhibiting the in-
crease in dermal stiffness, wrinkling and melanin granule
formation. The whey peptides decreased the expression
of matrix metalloproteinase (MMP-2 and pro-MMP-9)
and vascular endothelial growth factor (VEGF). On the
other hand, they reduced the number of apoptotic, Ki-
67-positive and 8-hydroxy-2'-deoxyguanosine (8-OHdG)-
positive cells induced by chronic UVB radiation. The pep-
tides also prevented type IV collagen [11].

A meta-analysis of systematic review revealed that
the incidence of atopic dermatitis was considerably lower
among infants in the partially hydrolysed whey-based
formula group compared to the bovine milk group [12].

Whey protein has been also demonstrated to reduce
postprandial glycaemia by suppression of an appetite,
increasing of insulin or incretin hormone secretion and
slowing of gastric emptying [13].

It was mentioned that an intake of 20 g/day of whey
protein isolate improved the condition of patients suffer-
ing from psoriasis [14].

Since whey is also rich in sulphur-containing amino
acids such as cysteine and methionine that provide whey
with antioxidant features and cysteine changes into glu-
tathione, a potent intracellular antioxidant, it could be
very useful in cosmetology for proper skin care. It sug-
gests that whey peptides could be responsible for nour-
ishing and reducing dehydration of the skin [9].

We distinguish two kinds of whey: acid and sweet.
The difference between these two types of whey is that
the acid one is characterized by a lower pH as well as the
composition and methods of obtaining [15].

The sweet whey is known for its various pharma-
cological applications. However, the potential skin care
effects of whey, especially in its unprocessed state, are
still not clear.

Aim

The aim of this study was to evaluate the in vivo cos-
metic features of sweet whey baths and wet wraps on
human skin. The researches included the effect of whey
baths and wet wraps on the hydration state of the skin
surface, the barrier function of the stratum corneum as
well as the pH level of the skin and the melanin and hae-
moglobin (erythema) level by reflectance.

Material and methods
Examined groups

For this study, thirteen Caucasian adult females
(average age: 39) with healthy skin were treated with
sweet whey test bath. The volunteers were in good
health and had no dermatological diseases. Prior to the
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measurements, the volunteers were asked to stay in the
test room for at least 15 min before the measurements so
that the skin could acclimatize to room conditions. In or-
der to minimize errors during the research the volunteers
were asked not to apply any cosmetic cream in the tested
area before the study. Additionally, any sun exposure was
forbidden.

The sweet whey was obtained and characterized
(Table 1) by the National Association of Dairy Coopera-
tives in Poland.

Measurements of skin parameters

Short-term effects of sweet whey baths and wet
wraps were investigated on the volar forearm and on the
face cheeks of volunteers, respectively. The tested areas
(3 cm x 4 cm) were: the inner surface of the left forearm
(bath) as well as the left cheek (wet-wrap) was treated
with the sweet whey solution (65 g of sweet whey and
935 g of water) and the placebo (water) was applied on
the inner surface of the right forearm as well as on the
right cheek.

All measurements were performed in controlled con-
ditions at a temperature of 22-25°Cand with an aver-
age relative humidity of 50%. Volunteers immersed one
forearm for 20 min in a bath solution containing sweet
whey at a temperature of 38-42°C. The second arm was
immersed in tap water. Before the study and 2 h after
the bath/wet wrap, the skin parameters were evaluated.

The skin features were measured using non-invasive
skin bioengineering techniques. All measurements were
performed in duplicate. In vivo techniques for the skin
biophysical parameters evaluation were used with the
Courage-Khazaka MPA-9 device with probes: Corneom-
eter CM825, Tewameter CM300, Mexameter MX18 and
Skin-pH-Meter PH 908 (Courage + Khazaka Electronic,
Koln, Germany) to evaluate the effects of the sweet whey
bath/wet wrap on skin hydration, transepidermal water
loss (TEWL), melanin and erythema index and pH level
of human skin.

Statistical analysis

Statistical analyses were performed using Software
Statistica PL 10.0 (StatSoft Inc.). A difference test was used
to calculate the significance of percentage occurrence of
particular parameters. Statistical analysis was carried out
using Wilcoxon test and Mann-Whitney test. A p < 0.05
was arbitrarily considered statistically significant.

Results

Sensory evaluation of the sweet whey solution for
baths and/or wet wraps demonstrated a yellowish-
greenish solution with a neutral smell.

Bathing in the sweet whey solution significantly im-
proved the skin’s barrier function in comparison with
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Table 1. Characteristics of sweet whey

Kind of research Method Unit Result
Protein PB-116 Il edition of 30.06.2018 g/100 g 12.0
Dietary fibre AOAC 991.43:1994 g/100 g <0.5

Sugars Enzyme-spectrophotometric method (analysis)
Glucose g/100 g <0.2
Fructose g/100 g <0.2
Saccharose g/100 g <02
Lactose g/100 g 74.3
Galactose g/100 g <0.2
Amount of all sugars g/100 g 743
Ashy material PB-24 11l edition of 04.02.2009 % 7.7
Fat PN-EN 1SO 1736:2010 g/100 g 0.94
Energy value Regulation (EU) No 1169/2011 of the European Parliament and of the Council of

25.10.2011
Energy value kcal/100 g 366
Energy value kJ/100 g 1555
Carbohydrates Regulation (EU) No 1169/2011 of the European Parliament and of the Council of g/100 g 77.5

25.10.2011
Moistness PB-23 IlI edition of 04.02.2009 % 1.85
Vitamin B, PN-EN 14122:2014-07 mg/100 g 0.27
Vitamin B, PB-349/LC | edition of 10.05.2017 ug/100 g 2.62
Vitamin B, PN-EN 14152:2014-07 mg/100 g 3.00
Vitamin B, PN-EN 14164:2014-08 mg/100 g 0.25
Amount of saturated PN-EN ISO 12966-1:2015-01. PN-EN 1SO 12966-2:2017-05 except p.5.3i 5.5, PN-EN 1SO g/100 g 0.6
fatty acids (SAFA) 12966-4:2015-07
Zinc PB-223/ICP, Il edition of 12.01.2015 mg/100 g 0.33
Phosphorus PB-223/ICP, Il edition of 12.01.2015 mg/100 g 584
Magnesium PB-223/ICP, Il edition of 12.01.2015 mg/100 g 119
Potassium PB-223/ICP, Il edition of 12.01.2015 mg/100 g 2518
Sodium PB-223/ICP, Il edition of 12.01.2015 g/100 g 0.73
NaCl (Nax2,5) from calculation g/100 g 1.82
Calcium PB-223/ICP, Il edition of 12.01.2015 mg/100 g 630

Table 2. The results of percentage distribution of the hydration and TEWL levels in the examined group (sweet whey
solution versus placebo)

Variable Sweet whey solution (n = 13) Placebo water (n = 13) P-value
TEWLY 8/13 (61.5%) 2/13 (15.4%) 0.01572
Face cheeks
Hydration T 10/13 (76.9%) 2/13 (15.4%) 0.0017
TEWL Y 10/13 (76.9%) 2/13 (15.4%) 0.00172
Forearms
Hydration 1 8/13 (61.5%) 4/13 (30.8%) 0.1164°

n —number of volunteers, “statistically significant, *statistically insignificant.

the tap water treated control area on the face cheek as Skin hydration was enhanced on the face cheek
well as on the forearm by decreasing the value of tran-  treated with the sweet whey solution in the examined
sepidermal water loss with statistical significance (p = group (p = 0.0017), which means that the treatment
0.0157 and p = 0.0017, respectively). moisturized facial skin. However, no statistical significant
800 Advances in Dermatology and Allergology 5, October/2021
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improvement in the skin hydration of the forearm was
revealed (p > 0.05).

The results of percentage distribution of the hydration
and TEWL levels in the examined group are shown in Table 2.

Detailed results of the skin’s biophysical parameters
before and after the treatment with sweet whey are pre-
sented in Table 3.

Analysing skin colour we reported a statistically sig-
nificant elevated level of erythema in the sweet whey
solution group versus the placebo-water group after
the treatment on the forearm (p = 0.0286). No signifi-
cant difference in the erythema index of the examined
groups was found for the face after treatment (p >
0.05).

No statistical significant differences were reported in
the pH value of examined and control groups, both for
the forearm and for the face (p > 0.05).

The procedure of the sweet whey bath and the wet
wrap of representative volunteers is presented in Figure 1.

Discussion

In various skin care products, whey protein is pres-
ent as: whey protein concentrate, whey protein isolate
or hydrolysed whey protein. They are produced using
special methods: precipitation, filtration, dialysis and ion
exchange. After removing non-protein constituents from
whey the finished dry product contains not less than 25%
protein for whey protein concentrate, and not less than
90% protein for whey protein isolate. While hydrolysed
whey protein obtained after treatment with mild acids
and warm temperatures contains about 90-95% protein.
In cosmetics whey protein is mainly used as a skin and
hair conditioning agent. It is believed that components in
cow’s milk whey are similar to the natural moisturizing
factor (NMF) found in human skin. The NMF is a group
of substances such as amino acids, peptides, PCA, lac-
tates, salts, sugars and urea. All of these ingredients are
responsible for keeping the skin’s surface intact, supple
and hydrated. As we get older, the contents of NMF in the

skin decrease. That is why we observe dry and rough skin.
Due to the fact that whey protein is similar to NMF, it is
expected that application of this ingredient may rebuild
the NMF and improve the moisture level of the skin [16].

However, cosmetic products and expertise present on
the market concern only processed whey in specific for-
mulations. In light of this, to the best of our knowledge,
there are no observations about the direct role of unpro-
cessed whey in baths and/or wet wraps on human skin.

We have assessed the possible extent of damage to
the epidermal barrier by determining TEWL, which is
a commonly accepted sensitive indicator of disruptions
in the epidermal lipid barrier. The results revealed that
formulations containing sweet whey may have signifi-
cantly decreased the TEWL level and in this way fixed
the barrier function of epidermis.

It is known that retention of water in the stratum cor-
neum plays an important role in the regulation of skin func-
tions. Loss of water may disturb the skin’s appearance and
lead to various skin disorders. Our results indicated that the
cosmetics application of sweet whey on the face kept higher
water content and a lower transepidermal water loss at the

Table 3. Detailed results of the skin’s biophysical
parameters comparison before and after the treatment
with a sweet whey solution

Location  Parameter Before treatment  After treatment
Mean + SD Mean + SD
Face TEWL 13.60 +5.3 12.00 +4.6
cheek Hydration 51.67 8.4 57.15 £9.7
(n=13)
Erythema 372.31+48.7 385.78 £70
pH 5.33 +0.42 5.40 0.7
Forearm TEWL 8.99 +4 6.79 1.9
(=13) "y dration 47 +13 49 15
Erythema 180.69 +38 182.79 +37
pH 5.16 £0.5 5.90 +0.43

n —number of volunteers, SD — standard deviation.

P

Figure 1. The procedure of wet-wrap with the sweet whey solution (A) and bath with the sweet whey solution (B) of the

representative volunteer
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same time. Thus, wet wraps containing sweet whey have
moisturizing effects on the facial skin.

A lot of data indicated that human skin colour varies
slightly depending on blood circulation. This probably local
and transitional increase in skin erythema (redness) after
whey treatment may be a result of the improvement of
dermal blood circulation rather than the manifestation of
cutaneous inflammation.

We found no differences in the pH value between
groups. The cosmetics with sweet whey probably do
not affect the physiological pH value of human skin. It
is known that the pH level in the stratum corneum is in-
creased in inflamed skin; therefore, the lack of tendency to
increase the pH level is important to the protective func-
tions of the skin.

Whey protein contains amino acid cysteine, which
is a building block for the antioxidant, for example glu-
tathione. This substance is responsible for removing free
radicals. It is known that free radicals contribute to the
formation of the first signs of aging, premature wrinkles.
Factors such as stress, toxin exposure and aging cause the
level of glutathione in the skin to decrease. That is why
using whey protein (which stimulates the production of
glutathione) can improve the antioxidant features of the
skin [9, 17, 18]. Except for vitamins B, B, and B ,, whey also
contains whey protein, calcium, potassium, phosphorus,
iodine and other minerals. Additionally, whey’s lactic acid
has a peeling effect. Whey proteins can also stimulate cell
division [19].

Recent data indicated that dairy products may en-
hance wound healing as well as may improve the surface
roughness, depigmentation and mild wrinkling of the skin
[20-22]. The efficacy is related with the presence of bioac-
tive ingredients (e.g. acetic acid and lactic acid produced
by the bacteria). Probably, anti-inflammatory action of
these ingredients enables the process of re-epithelializa-
tion [21]. It should be noted that the existing studies on
the effects of the topical application of dairy products are
limited and further investigations are needed to examine
the mechanism involved.

Our studies revealed that whey proteins could be the
basis for facial creams because they keep proper moisture
levels and decrease the level of the dehydration of the
skin. It is necessary to provide more research, which will
confirm or not the positive effects of whey proteins on
human skin.

In conclusion, our data demonstrated that sweet whey
is effective in increasing skin hydration and decreasing the
TEWL values, especially on the face, indicating the poten-
tial skin care effects of sweet whey.

Conclusions

Our findings demonstrated that bathing in the sweet
whey solution was well tolerated, improved skin barrier
function and enhanced the stratum corneum hydration.
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It seems that bath with the sweet whey solution may
promote local blood circulation without affecting the pH
level of the skin.
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