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1 Summary  

Apple fruit (Malus Domestica) is a delicious fruit and consumed for centuries. Because of 

their health benefits "An apple a day keeps the doctor away!", apples are used as food, 

remedy and cosmetic ingredient. Apples contain dietary fiber, antioxidants and polyphenols, 

a lot of vitamins, minerals, fruit acids and carbohydrates. The composition of active 

substances varies depending on the ripening stage,  immature apples providing other 

ingredients than mature ones. In immature apples there are more antioxidants like 

chlorogenic acid (polyphenol) and fruits acids like malic acid but less carbohydrates. 

The “Baby apples” (immature, unripe or not fully developed apples) gently picked and 

sustainably harvested for the extract described in this paper have been extracted with Bio-

Glycerine to an active cosmetic ingredient (Baby apple extract). 

In order to identify the dermatological activity of Baby apple extract, an in vitro screening 

with different skin cells was carried out. The Baby apple extract stimulated following cell 

mechanisms: glucose uptake, transient receptor potential vanilloid type 1 antagonist as well 

as STAT3 activity and induced filaggrin genes, inhibited tyrosinase activity and showed an 

antioxidant activity. 

The INCI Malus Domestica Fruit Extract is also known in China and Japan. According to the 

corresponding Cosmetic Ingredient Review (CIR), apple extracts are safe in the present 

practices of use when formulated to be non-sensitizing and non-irritating. 

In cosmetics apple extracts are often used due to their antioxidant, acidifying or anti-

inflammatory effects. Baby apple extracts can be used in, anti-ageing, whitening, anti-

wrinkle, skin barrier recovery and sun care products among other cosmetic formulations. 

2 Classification 

Family: Rosaceae 

Genus: Pyrinae 

Species:  Domestica 

 

3 General information on Baby apple  

Apples (Malus) are the well-known fruits of Malus Domestica, which has synonyms like Malus 

malus, Malus pumila, Malus sylvestris and Pyrus malus. Apple trees are coming from the 

plant genus of the pome fruits (Pyrinae) in the Rosaceae family. The genus comprises about 

42 to 55 species of deciduous trees and shrubs of the northern temperate zone in Europe, 
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Asia and North America. Additionally, a large number of often difficult to distinguish hybrids 

has emerged. 

By far the best-known species in the world is the cultivated apple (Malus Domestica).  

The apple tree is a deciduous tree or shrub. The flowering time is depending on the variety 

usually between April and June. The flowers reach a diameter of 2 to 5 cm and are white, 

pink or red colored. The culture apple fruit consists of shell, pulp and the core casing.  

During maturation the apples undergo different 

biochemical processes. The biochemical process in apples 

can be observed as changes in appearance, composition of 

ingredients like carbohydrates, fruit acid content, change 

of breathable aroma and colors. The first early ripe apples 

are harvested around the beginning of August, the last in 

autumn.  

In the last years the apple market came under increasing pressure. Every year a record 

harvest is expected. In order to increase the quality of the  crop, part of the growing apples 

are removed gently to allow remaining ones to develop and enlarge. We called these picked 

immature, unripe or not fully developed apples “Baby apple”. They are not proper for 

consumption but they are sustainably processed in an active cosmetic ingredient.  

4 Use 

Apples (Malus Domestica) have been used and consumed for centuries. Their crisp flesh, 

intense, sweetish taste and the refreshing juiciness are responsible for the popularity of 

apples. The apple is mainly enjoyed fresh. It is also used for the preparation of salads (fruit, 

potato, herring, etc.), for apple strudel, cakes and pies of various kinds, for baked apples, raw 

food plates, etc. To fried liver with onions and mashed potatoes, the apple is a special 

culinary delight. Beside these, apples can be eaten as dried apple chips, jam, jelly, chutney or 

vinegar. It is also possible to make drinks such as apple juice, wine, most and schnapps. 

Pharmaceutical industry used apples to produce pectin.  

Apples have always been appreciated and used in folk medicine, for example to treat or 

prevent scurvy, bleeding gums and teeth. Therefore, there are many sayings that refer to the 

apple, such as "An apple a day keeps the doctor away!". Because of its fruit acid content, the 

apple is also considered to be the "toothbrush of nature". A raw, grated apple is used in 

diarrhea, dyspepsia, nutritional disorders, especially in infants and toddlers. Apples are 

mentioned to help with weight loss, prevent asthma, protect against cancer, protect against 

cataracts, diabetes, Alzheimer disease, lipid oxidation, to cleanse the liver, restore the 

intestinal flora, lower risk for coronary heart disease and are good for the brain [1]. This is 

only a small selection of all the positive apple effects. Additionally, apple and parts of the 

apple extracts were used since years in cosmetic products. 
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5 Content 

Apple is a delicious fruit with the abundance of dietary fiber and antioxidants (mainly 

polyphenols). Apples contain various carbohydrates, healthy vitamins like vitamin A, B3, B5, 

B6, B9, C, E and K. Besides these, apples also contain many minerals such as potassium, 

calcium, iron, magnesium, phosphorus and zinc, fruit acids like malic acid, ascorbic acid, 

carbohydrates and polyphenols like chlorogenic acid. 

The composition of active substances varies depending on the ripening stage, immature 

apples providing other ingredients than mature ones. In immature apples there are more 

antioxidants like chlorogenic acid (polyphenol), more starch  and fruits acids like malic acid 

but less pectin and glucose(Fig. 3) [2]. 

Chlorogenic acid, malic acid, carbohydrates and antioxidant capacity concentration were 

measured in apples at different times of harvest as shown in Fig. 1.  

 

Fig 1. The results show that the amount of antioxidants and acids in the apples sinks during 

the ripening process in contrast to the amounts of carbohydrates. Hence, Baby apples 

contain more antioxidants and acids, but less carbohydrates than ripe fruits. (AOC-

Antioxidant Capacity) 
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5.1 Baby apple extract P-00025493 in Bio-Glycerine  
 
To go into more details, main polyphenols and acids in Baby apple extract were analyzed. 

Chlorogenic acid is a water-soluble tannin (polyphenol). Tannins are widespread in plants like 

blueberry, pomegranate, and further preparations like wine, blackberry leaves, coffee and 

tea which have been consumed for centuries. They are known for their antioxidants and 

radical scavengers, antibacterial, antiviral, anti-inflammatory, astringent and toxin 

neutralizing effects [3, 4, 5] and they protect the skin against damaging effects of UV- 

radiation such as sunburn response and photo-ageing [5].  A UV-spectrum of the Baby apple 

extract shows UVA and UVB absorption. 

 
Fig 2. UV-spectrum of Baby apple extract P-00025493 in Bio-Glycerine shows that this extract 

absorbs UVA and UVB.  

Malic acid is an important fruit acid. It is considered as the main acid in many fruits like apple, 

grape, quince etc. It occurs especially in unripe fruits and is used as food additive (E 296, EU 

1995/2 and following) [7] even in organic products (EU 2008/889) [8] and generally 

recognized as safe (US 21 CFR 184.1069) [9]. Malic acid is mentioned to be able to increase 

skin cell renewal, and their ability to improve moisture content and reduce lines and 

wrinkles. Malic acid at 4 – 5% and pH 3 peels, softens and improves the skin structure, 

furthermore it depigments skin surface [10]. According to the corresponding Cosmetic 

Ingredient Review (CIR), malic acid is safe for use as pH adjuster.  
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This Baby apple extract was analyzed and both chlorogenic acid (polyphenol) and malic acid, 

the main α-hydroxy acid, were identified. 

This Baby apple extract contain organic glycerin and is organic certified, hence it is conform 

with all natural and bio cosmetic labels. Furthermore, this extract is vegan suitable. 

 

  
 

Fig 3. HPTLC profiles of the Baby apple extract 
(left side) and chlorogenic acid 

(right side) 

 
Fig 4. HPTLC profiles of the Baby apple extract 

(left side) and malic acid 
(right side) 

 

 

6 Dermatological activities of Baby apple extracts 

Apple extracts have been used since decades by the cosmetic industry (see e.g. EU 1996/335)  

[11, 12]. In cosmetic products, apple extracts are often used due to their antioxidant, 

acidifying or anti-inflammatory effects. Additionally, they can be used in chemical peelings, 

anti-ageing and sun products among other things.  

In order to identify the dermatological activity of Baby apple extract, an in vitro screening 

with different skin cells was carried out. It was shown that the Baby apple extract can 

activate different receptors or mechanisms in diverse skin cell types. The extract stimulated 

the following cell mechanisms: glucose uptake, transient receptor potential vanilloid type 1 

(TRPV1) antagonist, tyrosinase activity and melanin synthesis, antioxidant activity, STAT3 

activity and induced filaggrin genes. Some of these cell stimulations support each other. In 

the table below, these biological activations are assigned to specific skin enhancements. In 

the following chapters, we will only refer to glucose uptake, transient receptor potential 

vanilloid type 1 antagonist activity and tyrosinase inhibition. 
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6.1 Baby apple extract enhances glucose uptake in keratinocytes 
 

Glucose plays a role in the energy metabolism of keratinocytes (Fig. 5). It is associated with 

skin cell regeneration and renewal. Baby apple extract (BA Extract) induces glucose uptake in 

keratinocytes in a dose-dependent manner. BA Extract 0,1%, 0,2% and 1% concentrations 

demonstrate significant glucose stimulation in a dose-dependent manner. BA Extract 

concentration 0,1% stimulates the glucose uptake a bit more than positive control. These 

results may be useful in reversing dried, aged skin conditions to promote healthy 

regenerated skin. 

 

 

Fig 5. Cell treatment with Baby apple extract (BA Extract) showed increased glucose uptake in 

keratinocytes. Keratinocytes labeled with 2NBDG (2-[N-(7-nitrobenz-2-oxa-1,3-diazol-4-yl) 

amino]-2-deoxy-D-glucose and treated with the Baby apple extract or the positive control 

with Rosiglitazone for 24 h. Rosiglitazone is taken as 100% of glucose uptake. 
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6.2 Baby apple extract enhances TRPV-1 antagonist in keratinocytes 
 

Transient receptor potential vanilloid type 1 (TRPV1) is a non-selective cation channel 

activated by diverse obnoxious stimuli like capsaicin, low pH or heat. TRPV1 is widely 

expressed in skin tissues, and peripheral sensory nerve fibers. TRPV1 is associated with skin 

permeability barrier function, this suggests that modulation of TRPV1 might be beneficial for 

skin disorders with barrier damages [6]. Activation of TRPV1 releases neuropeptides, which 

results in neurogenic inflammation and is believed to contribute pruritus development. Baby 

apple extract is a TRPV1 antagonist. The antagonistic activity can be measured in a 

concentration dependent manner. BA Extract at 1% showed a better viability than controls. A 

TRPV1 antagonist has the potential to work as an anti-pruritic agent and inhibits skin 

irritation [12, 13, 14]. These findings indicate that this extract may be useful in sensitive skin, 

anti-ageing, anti-wrinkle, skin barrier recovery and sun care products [15, 16]. 

 

Fig 6. Cell treatment with Baby apple extract (BA Extract) showed antagonistic activities in a 

cell culture model. The cells are incubated with the BA Extract for 30 min and then stimulated 

with the agonist Capsaicin (1 µM). Capzasepine (10 µM) is used as the positive control of 

TRPV-1 antagonism. Untreated cells are defined as control and taken as 100%. 
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6.3 Baby apple extract acts like tyrosinase inhibitor 
 

Melanogenesis is responsible for the pigmentation of human skin, eye and hair. Beside 

melanin synthesis, numerous enzymatic catalyzed and chemical reactions are involved in the 

melanogenesis process. Enzymes such as tyrosinase and tyrosinase-related protein-1 and 

tyrosinase-related protein-2 play a major role in melanin synthesis. The downregulation of 

tyrosinase is the most prominent approach for the development of melanogenesis inhibitors. 

All BA Extract concentration act on tyrosinase activity in a dose dependent manner. BA 

Extract (0,1% and 0,2%) inhibit tyrosinase only slightly. BA Extract (1%) showed a better 

decrease of tyrosinase activity than positive control Kojic acid. 

The results regarding the tyrosinase activity complete the TRPV1 antagonist results. These 

data indicate that this Baby apple extract can be used to treat sensitive skin. In cosmetic 

formulation it may be able to have anti-ageing, whitening, and sun care effects. 

 

 

Fig 7. Cell treatment with Baby apple extract (BA Extract) showed decrease tyrosinase activity 

in melanocytes. Kojic acid is a known whitening agent and taken to be the positive control. 

Untreated melanocytes, control is taken as 100%. 
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7 Summary of dermatological Baby apple extract 

activities  
Literature data confirm our product findings. A study by Son et al. mentioned that unripe 

green apples contain 10 times higher levels of tannins than ripe apples [17]. It was supposed 

that the antioxidant extract with astringent activity can reduce facial pore size and sebum 

secretion [17]. Synergistic photoprotective effects were observed which might be interesting 

to treat damaged skin [18], radical scavenging, antiproliferative [19] and anti-aging activities 

[20]. 

The high quantities of bioactive antioxidants in the Baby apple are responsible for its health-

promoting effects which confirm the cosmeceutical value. The activations at the cellular level 

in vitro after addition of the Baby apple extract can trigger different positive effects on the 

skin (Table 1). In cosmetic formulations this Baby apple extract can be used due to its 

antioxidant, whitening, anti-ageing, anti-wrinkle, skin barrier recovery, sun care and sensitive 

skin care effects. 

Table 1: Dermatological Baby apple extract activities 
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Glucose uptake 
 

x x 
 

x 
  

TRPV-1 antagonist activity x 
  

x 
 

x 
 

Tyrosinase activity  x 
  

x x 
  

Filaggrin gene induction 
  

x x 
   

STAT-3 activity 
      

x 
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