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Abstract: Traditional medicine is a solid background for many experimental in vivo and in vitro 

studies. Apple vinegar is an acidic solution with multifaceted purposes experimentally proved. This 

work was to document different traditional uses of apple vinegar in the two largest apple-growing 

Moroccan territories, accounting Deraa-Tafilalet and Fez-Meknes. The survey was performed using a 

semi-structured questionnaire. In total, 200 interviews were conducted to prepare the present survey. 

The treatment of the obtained results showed that 68% of all respondents use apple vinegar in their 

medical care, while 32% do not use apple vinegar. Digestive system disorders are the most ailments 

treated with apple vinegar (42%), followed by skin diseases with a percentage of 33%. While 

cardiovascular, genitourinary, neuropsychic, and respiratory disorders represent 8%, 6%, 6%, and 5%, 

respectively. Among users, 79% declare that the utilization of apple vinegar improves patient state, 

while 14% confirm the appearance of side effects and 7% show signs of intoxication. According to the 

interviewed people, apple vinegar exhibited numerous pharmacological properties which need more 

systematic exploration in animal models.  
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1. Introduction 

The interaction of humans with their environment continues, and the exploration of its 

resources is still ongoing. It is very difficult to ascertain the right time for the first traditional 

medicinal plant use, a common practice in rural communities. According to the World 

Organisation Health, approximately 80% of the world's population still uses medicinal plants 

as the first health care of their affections [1]. Apple vinegar has been used in different 

civilizations for multiple purposes as a natural agent with tremendous properties [2,3]. The 

Egyptians were probably the first to use apple vinegar [3]. It is used for many culinary purposes 

and appears as an ingredient in 150 recipes in De Re Coquinaria [2]. As documented by 

Caesar's De Bello Gallico, vinegar is diluted in water as a refreshing, healthy drink for Roman 

soldiers and common citizens [2]. This culture has been developed over time and has recently 

gained the scientific community's attention to understand its biological properties scientifically. 

Several researchers have selected apple vinegar as a promising product candidate to counteract 

several health disorders [4–11]. 
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The ethnopharmacological studies provide a solid background of different uses of 

medicinal plants, which have been practiced for thousands of years worldwide [12]. Despite 

their various characteristics and may have certain defects, these natural products are still a 

considerable repository of pharmacological knowledge [13,14]. In fact, apple vinegar is used 

as a natural agent to prevent the deleterious effects of chemical agents, including hydrogen 

peroxide, D-glucose, nicotine, hypercaloric diet, and tetramethylpyrazine [5,15–17].  

Apple vinegar has a unique phytochemical diversity which induces different biological 

properties and drug-like activities. Until now, there is no report documenting the traditional 

use of apple vinegar. This investigation is a pioneering study in Moroccan documenting the 

traditional knowledge of apple vinegar as a natural product with multi-effects scientifically 

proved in our previous reports. To our knowledge, this is the first report conducted to explore 

different traditional uses of apple vinegar in the two largest Moroccan apple-growing regions, 

Draa -Tafilalet and Fez-Meknes.  

2. Materials and Methods 

2.1. Study area. 

Draa -Tafilalet region is located in the South-East of Morocco; it borders four other 

Moroccan regions (30°54'N, 5°36'W) (Figure 1). This region is dominated by oasis areas 88%, 

integrating five provinces, including Ouarzazat, Zagora, Tinghir, Errachidia, and Midelt. This 

latter is known for its apple culture, occupying 39% of national superficies with 60% of national 

apple production [18,19]. The Fez-Meknes region, located in the north of Draa -Tafilalet 

(34o02′00 ″N, 500′00″ W), this region is composed of provinces and prefectures of Fez, 

Meknes, Boulemane, Sefrou, Moulay-Yacoub, Taounate, Taza, Elhajeb, and Ifrane, the 

provinces of Sefrou and Boulmane are well known for their apple culture allowing the creation 

of numerous cooperatives producing apple by-products. 

2.2. Data collection. 

The main objective of this survey is to enlighten the traditional Moroccan knowledge 

of apple vinegar that people of the two largest apple-growing areas use to handle their different 

ailments according to their practice and experience. An ethnopharmacological survey was 

performed in 2018 in the two Moroccan regions mentioned above. The questionnaire focused 

on information about each informant, gender, education profile, and age tranche. We collected 

information about the traditional use of apple vinegar, doses used, affections treated, and 

degree of satisfaction.  

2.3. Data analysis. 

The questionnaire data were entered in MS Windows Excel in codes and then 

statistically analyzed by the SPSS software version 21. 

3. Results and Discussion 

3.1. Socio-demographic information of respondents. 

Figure 1 displays the socio-demographic information of respondents. It is seen that 

women represent the highest percentage of interviewed people, with a percentage of 62%, 
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while 38% of all respondents are men. This is the case of numerous ethnopharmacological 

studies performed in different Moroccan territories [20,21]. Furthermore, women's function in 

rural communities allows them to develop their traditional knowledge of natural products to 

manage multiple disorders as a cultural patrimony transmitted from generation to generation 

[20]. The age range of all respondents was: those aged between 20-30 (75%), followed by those 

aged more than 30 (18%), and those aged under 20 (7%). In other studies, the oldest people 

represent the largest group with vast traditional knowledge [22]. The reorientation towards 

natural products reinforces their traditional use among young people. Most of the persons who 

participated in this survey attended the university with a frequency of 82%, 8% attended the 

secondatry level, 6% were illiterate, and 4% attended the primary level. A high percentage of 

apple vinegar users attended university, which permits them to get more information about the 

traditional uses of apple vinegar from different research engines. Additionally, it has been 

shown that the most source of traditional knowledge is the transmission of how-know from one 

generation to another [21,23]. 

 

Figure 2. Information of the interviewed persons. 

3.2. Uses of apple vinegar. 

Figure 3 resumes the distribution of users and non-users of apple vinegar and its uses 

mentioned by all respondents in their questionnaire responses.  

 

Figure 3. Distribution of users and non-users and different utilizations of apple vinegar. 
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The treatment of all data collected revealed that among the 200 interviews, 68% 

declared that they use apple vinegar in their daily habits. While 32% declared they did not use 

this product. Different reports documented that several civilizations widely use apple vinegar 

for many purposes [2]. The transmission of traditional knowledge from one generation to 

another permit preserving this culture across time [24]. In addition, it has been considered the 

keystone of several experimental studies that designed different protocols to confirm the 

beneficial properties of natural products in ancient traditional books [12].  

The analysis of results showed that apple vinegar has multifaceted use. 41% of all users 

declared that they use this product for cosmetic purposes, while 32% and 27% mentioned that 

apple vinegar was used for therapeutic and culinary purposes, respectively. Apple vinegar is 

considered a necessity of each household, as previously documented by Berry [25]. It has been 

proven that this product is used to maintain and preserve food quality, color, condiments, and 

healthy drinks [26]. Mounting scientific evidence showed that apple vinegar exhibited a wide 

spectrum of beneficial properties, including antioxidant, anti-melanogenic, anti-cellulite, Sebo-

regulatory, and anti-inflammatory effects [27–30]. Thanks to its complex phytochemical 

composition, apple vinegar exhibits several biological properties but is still a promising product 

and gained the scientific community's interest to highlight its undiscovered activities.    

3.3. Traditional medicinal applications of apple vinegar. 

Figure 4 displays different pathologies treated traditionally by apple vinegar according 

to the interviewed people of both regions under study in Morocco. The treatment results 

revealed that the pathologies affecting the digestive system are on the top list of ailments treated 

using apple vinegar (42%). In secondary, the ailments of integumentary systems ranked in the 

second group with a proportion of 33%, while cardiovascular, genitourinary, neuropsychic, and 

respiratory diseases represented 8%, 6%, 6%, and 5%, respectively.  

 

Figure 4. Distribution of different systems treated traditionally with apple vinegar. 

The beginning of the traditional use of vinegar probably accompanied the discovery of 

the fermentation process. Egyptians named vinegar HmD or hemedj and figured it out in the 

Instruction of Ankhsheshonq [2]. It is probably the first antibiotic used to eradicate different 

pathogenic microorganisms [31]. Additionally, the father of medicine (Hippocrates) described 

vinegar as a natural medication for his patients to handle their ailments accounting for wound 

dressing [31]. Numerous scientific evidence confirms the utility of apple vinegar to treat and 
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prevent a wide broad of diseases, including metabolic disorders [15], obesity [5], oxidative 

stress [32], Alzheimer's [33], cancer [34], pathogenic bacteria [35,36], and inflammation 

[29,30]. Apple vinegar has beneficial properties throughout the pleiotropic effect due to its 

dense and diverse phytochemical composition [37]. 

3.4. Duration of treatment with apple vinegar  

The posology of treatment with apple vinegar depends on the disease treated. Figure 5 

displays the results of the duration of treatment. The most interviewed people declared that 

they used apple vinegar for one week (28%), followed by the proportion of people who used it 

until complete healing (27%). The rest were either day (25%) or a month (20%) of treatment. 

No document reported any sign of toxicity or negative side effect. In the same context, 

numerous studies tested high amounts of vinegar, and none documented any negative side 

effects [26]. At the same time, the uncontrolled practice or improper use of apple vinegar could 

be induced intoxication or adverse effects.  

Similarly, Bounihi et al. found that administering high doses of apple vinegar 

(14mL/kg/day) for 18 weeks did not induce any sign of toxicity, side effects, or lethality [6].  

 
Figure 5. Duration of treatment with apple vinegar. 

3.5. Degree of satisfaction. 

Figure 6 displays the degree of satisfaction of different users of apple vinegar who 

participated in preparing this work. The treatment of the obtained results showed that 60% of 

users think that the administration of apple vinegar improved their health after treatment, and 

19% declared that this product achieved the complete healing of the treated disease. In contrast, 

14% and 7% of users of apple vinegar reported the appearance of side effects and intoxication, 

respectively. Several studies on animals and humans have been carried out to demonstrate the 

beneficial properties of apple vinegar [26]. Mounting scientific evidence showed that apple 

vinegar contracts different pathologies such as diabetes, pathogenic bacteria, obesity, cancer, 

inflammation, Alzheimer, and blood pressure [38,39]. To the best of our knowledge, there is 

no report documenting the side effects of the toxicity of apple vinegar.  

4. Conclusions 

In conclusion, this study repertory in particularly useful knowledge of how apple 

vinegar was used by the population of two Moroccan largest apple-growing regions (Fez-
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Meknes and Deraa-Tafilelt), which could enrich the Moroccan database about medicinal plants 

and their biological effects. At the same time, more experiments are required to provide a 

complete view of traditional knowledge and examine apple vinegar's biological effects.  
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