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ABSTRACT 

Nowadays, Ginseng is used in production of functional foods because of its beneficial 

effects in prevention and treatment of cancers, diabetes, central nervous system disorders, 

etc. Ginsenosides, the largest and most prominent compounds in Ginseng, are responsible 

for the known health effects of Ginseng plant. The present study aimed to produce a 

functional beverage and evaluate the quality characteristics of this health beverage. The 

effects of adding red Ginseng extract at different levels (0, 0.5, 1 and 2 g L-1) on pH, 

titratable acidity, color values, the viability of Lactobacillus acidophilus and 

Bifidobacterium lactis and overall acceptability of probiotic Doogh containing mint 

powder (1 g L-1) were investigated during 21-day storage at 4ºC. The results showed that 

with increasing the level of red Ginseng extract up to 2 g L-1, no significant difference was 

observed in the pH and titratable acidity of probiotic Doogh samples (P> 0.05); color 

values of the Doogh samples changed significantly (P< 0.05); viability of the probiotic 

bacteria increased significantly (P< 0.05); and the overall acceptability decreased 

significantly (P< 0.05). In general, Doogh sample containing 1 g L-1 red Ginseng extract 

gained the highest overall acceptability score in comparison with the other samples. 

Keywords: Doogh acceptability, Functional food, Ginsenoside, Probiotic bacteria, Sinbiotic Doogh.  

INTRODUCTION 

Doogh is a traditional Iranian drink 

based on fermented milk. Doogh can be 

produced by adding water and salt into 

yoghurt. The popularity of this fermented 

milk-based beverage arises from its 

typical organoleptic characteristics along 

with several health benefits [11].

Incorporation of probiotics and natural 

prebiotics to Doogh may lead to more 

beneficial health impacts for the host. 

Prebiotics are non-digestible food 

components that can facilitate the growth 

and activity of selective bacteria in the 

colon [17]. To obtain the claimed 

probiotic benefits, survival of bacteria 

during processing and shelf life is the 

most important criterion [33]. The most 

famous species of probiotic 

microorganisms are Lactobacillus and 

Bifidobacterium [26]. Functional 

properties of these bacteria include 

improvement of the immune system, 

gastrointestinal complications and lactose 

intolerance symptoms, as well as 

reduction of cholesterol, and anti-tumor 

effects [5]. Since the early civilizations, it 

was understood that certain foods have 

additional functional effects such as 

prevention and treatment of a variety of 

diseases [1]. Mentha spices are widely 

used for their flavoring and medicinal 

properties throughout the world. Menthe 

piperita is currently used to treat irritable 

bowel syndrome, Crohnʼs disease, 

ulcerative colitis, biliary tract disorders 

and liver complaints [31]. Peppermint is 

on the FDA’s (Food and Drug 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

07
3.

20
18

.2
0.

2.
8.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

st
.m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
5-

05
 ]

 

                             1 / 11

https://dorl.net/dor/20.1001.1.16807073.2018.20.2.8.2
https://jast.modares.ac.ir/article-23-9632-en.html


  ______________________________________________________________ Ardalanian and Fadaei 

278 

Administration.) GRAS (generally 

recognized as safe) list, and whole herb 

peppermint has few side effects [14]. 

The root of Ginseng, as one of the oldest 

plants used in traditional medicine in China 

and East Asian countries, has proven 

countless health effects. There are usually 

two species of Ginseng, which are used as 

dietary supplement and food component: 

Asian Ginseng (Panax ginseng C.A. Meyer) 

and American Ginseng (Panax 

quinquefolius L). It has been reported that 

both species of Ginseng have many 

pharmacological effects on human beings 

that will be mentioned in the following 

paragraphs. 

 Effective amount of Ginseng to achieve 

functional effects is 300 mg of standardized 

extract for two to three times per day [6, 19, 

38]. Also, the recommended doses for a 

positive effect on learning and memory 

systems are 100 and 200 mg of Ginseng 

extract for two to three times per day [30]. 

Positive effects of Ginseng on health are 

primarily attributed to Ginsenosides, which 

are assigned to the Panax genus and are 

known as triterpenoids saponin glycosides. 

The amount of Ginsenosides in a root varies 

between 0.7 and 20% [2, 12], and almost 30 

Ginsenosides have been discovered in 

Ginseng [29]. Ginseng contains many 

phenolic compounds that are involved in 

plant antioxidant activity [8]. American 

Ginseng root extract can resist against 

pasteurization, though almost 25% of its 

active ingredients are destroyed during 

pasteurization. Additionally, it is reported 

that Ginsenosides found in Ginseng extract 

have sufficient stability against Ultra-High 

Temperature (UHT) heat treatment; as a 

result, Ginseng is an appropriate compound 

for milk products with memory and learning 

increasing effects in human [35]. 

A lot of studies have been conducted on 

the pharmacological properties of Ginseng 

extract such as lipid-lowering [21], anti-

diabetic [2, 37], anti-fatigue [23], anti-

depressive, and immune-modulatory [18, 

20] activities, improving working memory 

and perceptual systems [30], stimulation and 

inhibition of central nervous system [28], 

and inhibiting the growth of tumor cells [40, 

13], especially in female reproductive 

system [27]. Additionally, Kim et al. [22] 

confirmed the use of Ginseng as an anti-

oxidant supplement. So far, the production 

of dairy products containing Ginseng extract 

including probiotic fermented milk [16], 

low-lactose milk with the potential to 

improve learning and memory function in 

old age [35], and probiotic yoghurt [10] 

have been investigated. Chung et al. [9] 

evaluated the effect of adding sweeteners to 

Ginseng tea and adding Ginseng extract to 

chocolate on consumer acceptance, in 

addition to determination of the sensory 

acceptability of commercial food products 

containing Ginseng. Nevertheless, in recent 

research, some results obtained can be 

estimated, the product is different than the 

commercially available ones. Doogh is a 

traditional Iranian drink based on fermented 

milk. Addition of Ginseng extract to Doogh 

is no favorite; mainly due to the presence of 

saponins compounds, and bitter, sweet, and 

earthy tastes in it, which are a bit like 

licorice flavors; and these tastes are 

unfamiliar to Iranian consumers. In contrast, 

mint powder, in addition to having many 

functional properties, enjoys desirable 

flavor; therefore, it plays an important role 

in covering the taste and color of Ginseng in 

Doogh prodced. 

 Extract of Ginseng has been found in 

some medicinal and nutritional sports 

supplements; however, especially in Iran, 

people do not consume these compounds 

and, so, do not benefit from its beneficial 

effects. Taking certain herbal extracts, 

especially Ginseng, due to their special 

flavor is not desirable for the majority of 

people; hence, they can be used in 

combination with other foods; e.g., Ginseng 

can be added to flavored drinks. Since 

Doogh is considered as a popular fermented 

beverage in Iran, by adding Ginseng extract 

to Doogh, in addition to producing a novel 

product falling in the category of functional 

foods, we can also contribute to community 

health. Meanwhile, foods containing both 
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probiotic bacteria and prebiotics are known 

to sin-biotics; so, the probiotic Doogh 

containing Ginseng extract produced in the 

present research is sin-biotic. It is to be 

noted that mint powder has desirable flavor; 

therefore, it is expected to play an important 

role in covering the taste and color of 

Ginseng in Doogh.  

The aim of this study was to produce a 

probiotic Doogh containing mint powder 

enriched with Ginseng extract and also study 

the effect of adding different concentrations 

of Ginseng extract on some properties of the 

product during the 21-day cold storage in 

order to determine the optimal concentration 

of Ginseng extract.  

MATERIALS AND METHODS 

Starter Culture 

Pouches of commercial lyophilized ABY-

3 starter culture (containing Lactobacilus 

acidophilus La5, Bifidobacterium lactis BB-

12 and yogurt bacteria) were supplied by 

Chr. Hansen Company (Horsholm, 

Denmark). The cultures were used in a 

freeze dried Direct Vat Set (DVS) and 

maintained according to the manufacturer  s 

instructions at -18 ºC until used. 

Additives 

The root of South Korean red Ginseng, 

mint powder and refined edible salt procured 

from the local market were used for the 

studies. DKXG and GSE stabilizers were 

purchased from Tate and Lyle (Germany); 

DKXG is combination of xanthan gum, 

sodium citrate and gellan gum and GSE is 

combination of carboxy methyl cellulose, 

locust been gum, and pectin. 

Aqueous Ginseng Extract Preparation  

To prepare aqueous Ginseng extract, red 

Ginseng root was grinded and powdered and 

then soaked in water (four times the weight 

of powder) for 3 to 5 hour periods at 40ºC 

and evaporated under vacuum at 45ºC (up to 

60% dry matter).

Doogh Samples Preparation 

Cowʼs milk with 3.35% fat, 3.05% 

protein, 9.19% solids non-fat, pH 6.65 and 

titratable acidity 14.43 (ºD) was pasteurized 

at 85ºC for 30 minutes. After cooling down 

of the milk up to the fermentation 

temperature (42ºC), it was inoculated with 

ABY-3 according to the manufacturer  s 

instructions, and incubated until its pH 

reached 4.8±0.02. After fermentation, the 

prepared yoghurt was held in the refrigerator 

(4ºC). 

The yogurt was diluted by drinking water 

(50% v/v and NaCl 0.7% w/v) to produce 

Doogh. Then DKXG (0.2% w/v) and GSE 

(0.2% w/v) and powdered mint (1 g L
-1

) 

were added to the mixture and stirred. 

Doogh samples were enriched with 0, 0.5, 1 

and 2 g L
-1 

Ginseng extract (treatments T1, 

T2, T3 and T4, respectively). Then, they 

were filled into 250-mL PET bottles and 

stored at 4ºC for 21 days.  

Doogh Samples Analysis 

The prepared Doogh samples (10 mL) 

were titrated with 0.1N NaOH (Merck), 

using 0.5 % phenolphthalein as an indicator. 

The pH of the samples was measured at 

room temperature using a pH meter 

(Metrohm, Germany) [3].  

A Hunterlab (Colorflex EZ, USA) was 

used to determine the whiteness (L*), 

red/greenness (a*), and yellow/blueness (b*) 

values of the probiotic Doogh containing 

mint enriched with Ginseng extract [25].  

 MRS-bile agar medium was used for 

determining the viability of L. acidophilus 

(La5) and B. lactis (Bb12) (MRS agar by 

Merck, Darmstadt, Germany and bile by 

Sigma-Aldrich, Inc., Reyde, USA). One mL 

of each sample was diluted with 9 mL of 
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Table 1. pH changes of probiotic Doogh enriched with red Ginseng extract during cold storage 

(Mean±Standard deviation). 

Day    

12 14 7 1 Treatment
a
 

    
 

 

d
310.3±03.3 

c
310.3±03.3 

b
310.3±33.3 

a
310.3±05.3  T1 

d
310.3±00.3 

c
330.3±00.3 

b
311.3±30.3 

a
313.3±05.3  T2 

d
330.3±00.3 

c
315.3±03.3 

b
333.3±30.3 

a
310.3±05.3  T3 

d
330.3±00.3 

c
313.3±00.3 

b
313.3±30.3 

a
335.3±00.3  T4 

a 
Probiotic Doogh enriched with T1= 0 g l

-1
 red Ginseng extract, T2= 0.5 g l

-1
 red Ginseng extract, 

T3= 1 g l
-1

 red Ginseng extract, T4= 2 g l
-1

 red Ginseng extract. 
a–d 

Means with different subscripts 

differ significantly (P< 0.05). 

 

sterile 0.1% w/v peptone water (Oxoid, 

Hampshire, UK), and mixed uniformly with 

a vortex mixer. Subsequent serial dilutions 

were made. The counts of the viability of L. 

acidophilus (La5) were taken after 

incubating the plates aerobically at 37°C for 

72 hours; and for the selective enumeration 

of L. lactis (Bb12), the plates were incubated 

at 37°C for 3 days under anaerobic 

conditions using a GasPak system (Merck, 

Darmstadt, Germany) [34]. 

A group of eight trained panelists from 

Tehran Pegah (Dairy Company, Iran) were 

asked to determine the Doogh scores with a 

5-point hedonic scale for external 

appearance (color), flavor, taste and texture 

using standard questionnaire. The scores (1= 

Dislike very much, 2= Dislike a little, 3= 

Neither like nor dislike, 4= Like a little, and 

5= Like very much) were given by the 

expert panelists for each of the mentioned 

properties. Since the final index assessment 

is overall acceptability; therefore, in this 

research, only overall acceptability results 

have been reported. 

The Doogh samples were taken for the 

analysis after 1, 7, 14 and 21 days of 

storage. 

Statistical Analysis 

A factorial experiment was used in a 

randomized complete block design (for 

sensory test) and completely randomized 

design (for pH, acidity, color and microbial 

tests). Kruskal-Wallis nonparametric test 

was used to analyze the data obtained from 

the sensory tests. The experiment consisted 

of two factors including Ginseng extract 

factor (4 levels) and time factor (4 levels, 

days 1, 7, 14 and 21). Each treatment had 

three replicates. The statistical significance 

of the data was determined using Duncan's 

test. P-value < 0.05 was considered 

sufficient to reject the null hypothesis. 

Statistical analysis was performed by 

running the SAS 9.1 software. 

RESULTS AND DISCUSSION 

Acidity and pH of Sin-Biotic Doogh 

Samples during Cold Storage 

As shown in Table 1, adding Ginseng 

extract, with brix 60%, had no effect on the 

pH of sin-biotic doogh samples containing 

mint powder (P> 0.05). This is in 

accordance with the findings of Hekmat et 

al. [16], who found a partial reduction of pH 

in probiotic fermented milk enriched with 

Ginseng extract. The results obtained by the 

measurement of acidity (Table 2) indicated 

no significant difference between the 

different treatments (P> 0.05); the addition 

of Ginseng extract reduced acidity, but this 

decline was not enough to cause a 

statistically significant difference. 

During the storage time, a decrease in the 

pH and an increase in the acidity of the 

samples were observed (P< 0.05), and 

seemingly Ginseng extract had no effect on 
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Table 2.Titratable acidity (ºD) changes of probiotic Doogh enriched with red Ginseng extract 

during cold storage (Mean±Standard deviation). 

Day    

12 14 7 1 Treatment
a
 

    
 

 

a
530.3±30.30 

b
013.3±00.03 

c
031.3±30.05 

d
300.3±10.03 

a
530.3±30.30 T1 

a
000.3±33.31 

b
503.3±30.03 

c
030.3±00.05 

d
350.3±30.03 

a
000.3±33.31 T2 

a
555.3±30.31 

b
001.3±30.00 

c
300.3±03.05 

d
300.3±53.00 

a
555.3±30.31 T3 

a
333.3±00.31 

b
533.3±33.00 

c
303.3±00.05 

d
333.3±00.00 

a
333.3±00.31 T4 

a 
Probiotic Doogh enriched with T1= 0 g l

-1
 red Ginseng extract, T2= 0.5 g l

-1
 red Ginseng extract, 

T3= 1 g l
-1

 red Ginseng extract, T4= 2 g l
-1

 red Ginseng extract. 
a–d 

Means with different subscripts 

differ significantly (P< 0.05). 

 

them. The reason is that lactic bacteria in the 

samples continued to ferment lactose and 

convert it to lactic acid and other metabolites 

and, so, decreased pH [7, 4]. However, 

reduction in pH and increase in acidity were 

higher in the first day until the seventh day 

of storage because lactic bacteria's growth 

had been limited and the rate of producing 

lactic acid had also been reduced. This 

finding is consistent with the results of 

Yousefi et al. [39], who reported reduction 

of the pH and increase in the acidity of 

yoghurt samples containing different 

concentrations of fruit-based additives 

during storage, as well as a sharply higher 

pH and increased acidity in the first 6 days 

of storage in comparison to the other days. 

Color Values of Sinbiotic Doogh 

Samples during Cold Storage 

Whiteness (L*), red/greenness (a*), and 

yellow/blueness (b*) values of the Doogh 

samples are shown in Table 3. Adding 

Ginseng extract to the probiotic Doogh 

samples increased their L* value. The L* 

value showed no significant difference with 

the control sample by increasing Ginseng 

extract up to 0.5 g L
-1

 (P> 0.05). However, 

by increasing the extract to 1 and 2 g L
-1

, the 

L* values demonstrated significant 

differences with the control sample (P< 

0.05). This represents an increase in the 

brightness or transparency of the samples 

with increasing the amount of the extract. 

This could be due to the presence of colored 

compounds in the extract that increases the 

brightness and transparency of the product. 

Additionally, there was statistically 

significant difference between the L* values 

of the samples during 21 days of storage at 

the intervals of 7 days. However, this 

different was no significant between samples 

enriched with 0 and 0.5 g/l Ginseng extract. 

In general, it can be understood that during 

storage, the L* value had a reduction trend, 

indicating the decrease in the product's 

lightening and darkening over time. This 

occurred because of changes in the structure 

of proteins in the Doogh due to decrease in 

pH and increase in acidity as well as 

changes in the color compounds of the 

extract over time. This is in accordance with 

other studies, which have shown that L* 

value decreased in processed berry fruit 

yoghurts with high pressure during storage, 

influenced by the color migration from the 

pieces of fruit to yoghurt [25] and that the 

brightness value of packaged cheese with 

modified atmosphere decreased during the 

storage [32]. 

Adding Ginseng extract led to increase in 

a* value, which is a negative numerical 

factor (becomes more positive number). The 

increase was negligible for the sample 

containing 0.5 g L
-1 

Ginseng extract; and as 

a result, samples enriched with 0 and 0.5 g/l 

Ginseng extract were not significantly 

different in terms of a* value. But, with the 

increasing concentration of extract to 1 and 

2 g L
-1

, the difference increased significantly 
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Table 3. Changes in L*, a* and b* values of probiotic Doogh enriched with red Ginseng extract 

during cold storage (Mean±Standard deviation) 
a
. 

Day    

12 14 7 1 Treatment
a
 

    
 

  

l
311.3±05.03 

i
301.3±10.00 

f
310.3±00.00 

c
335.3±50.00 

l
311.3±05.03 T1  

l
313.3±03.03 

i
300.3±10.00 

f
303.3±03.00 

c
313.3±53.00 

l
313.3±03.03 T2 L* 

k
300.3±30.03 

h
305.3±01.00 

e
310.3±30.00 

b
310.3±01.00 

k
300.3±30.03 T3  

j
303.3±30.00 

g
335.3±00.00 

d
310.3±03.00 

a
313.3±03.00 

j
303.3±30.00 T4  

     
  

l
311.3±00.1- 

i
313.3±03.1- 

g
310.3±00.1- 

d
333.3±00.1- 

l
311.3±00.1- T1  

l
303.3±00.1- 

i
315.3±50.1- 

g
310.3±05.1- 

d
301.3±05.1- 

l
303.3±00.1- T2 a* 

k
313.3±00.1- 

h
333.3±51.1- 

f
310.3±35.1- 

c
310.3±00.1- 

k
313.3±00.1- T3  

g
300.3±03.1- 

d
330.3±00.1- 

b
303.3±01.1- 

a
333.3±30.1- 

g
300.3±03.1- T4  

     
  

p
313.3±51.0 

n
311.3±05.3 

k
300.3±35.0 

g
310.3±33.5 

p
313.3±51.0 T1  

o
303.3±00.3 

l
310.3±00.0 

h
303.3±13.5 

d
301.3±13.0 

o
303.3±00.3 T2 b* 

m
313.3±33.0 

i
310.3±30.0 

e
310.3±30.5 

b
300.3±00.0 

m
313.3±33.0 T3  

j
300.3±55.0 

f
305.3±51.5 

c
300.3±00.0 

a
300.3±35.0 

j
300.3±55.0 T4  

a 
Probiotic Doogh enriched with T1= 0 g l

-1
 red Ginseng extract, T2= 0.5 g l

-1
 red Ginseng extract, 

T3= 1 g l
-1

 red Ginseng extract, T4= 2 g l
-1

 red Ginseng extract. 
a–d 

Means with different subscripts 

differ significantly (P< 0.05). 

 

due to increase in the amounts of the red 

color compounds importing into the 

probiotic Doogh samples through increasing 

the amount of consumed extract. During the 

storage, a* value showed decreasing trend 

so that with increased shelf-life, a* value 

tended to negative numbers. This could be 

due to decomposition of red color 

compounds and oxidation of pigments in the 

extract influenced by decrease in antioxidant 

activity and increase in the amount of green 

color [25]. On every day of storage, sample 

enriched with 2 g/l Ginseng extract (T4) had 

the highest (the most positive) amount of a* 

value, and the lowest amount (the most 

negative) of a* value belonged to sample 

without Ginseng extract (T1).  

Adding Ginseng extract to the probiotic 

Doogh led to the increase of b* value so that 

the sample lacking Ginseng extract (T1) 

showed the lowest b* value while the 

sample having the highest amount of extract 

(T4) showed the highest b* value. As a 

result, increase in the amount of extract led 

to increase in b* value, representing more 

yellow color of the samples. Cold storage of 

the products reduced their b* value and 

increased their blue color, which is equal to 

darkening of the products because of 

changes in the color compounds of the 

extract such as phenolic compounds. On 

every day of storage, the highest b* value 

was observed in sample enriched with 2 g/l 

Ginseng extract (T4), and with reducing the 

amount of extract, this value decreased, too. 

The results of this research are consistent 

with the findings of Marcia et al. [25] who 

reported that b* value in berry frozen yogurt 

processed by high pressure decreased during 

the storage period due to the migration of 

color from the fruit pieces into the yoghurt. 

Viability of Probiotic Bacteria in Sin-

Biotic Doogh Samples during Cold Storage 

The results of investigating the viability of 

Lactobacillus acidophilus (La5) and 

Bifidobacterium lactis (Bb12) revealed that 

addition of Ginseng extract increased the 

survival rate of these two bacteria in the 

probiotic Doogh containing powdered mint. 

These results are consistent with the findings 

of Cimo et al. [10], who found increase in 

the viability of Lactobacillus rhamnosus 

GR-1 in the presence of aqueous extract of 

American Ginseng due to prebiotic 
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Table 4. Bifidobacterium lactis (Bb12) viability (log CFU ml
-1

) changes of probiotic Doogh enriched 

with red Ginseng extract during cold storage (Mean±Standard deviation). 

Day    

12 14 7 1 Treatment
a
 

    
 

 

i
31.3±33.0 

cde
31.3±30.0 

b
31.3±30.0 

gf
30.3±30.0  T1  

hi
30.3±35.0 

def
30.3±31.0 

b
30.3±30.0 

ef
30.3±33.0  T2 Bb12 

fg
30.3±33.0 

ab
30.3±30.0 

a
30.3±30.0 

cde
31.3±30.0  T3  

cd
31.3±30.0 

ab
31.3±35.0 

a
30.3±33.0 

bc
30.3±33.0  T4  

a 
Probiotic Doogh enriched with T1= 0 g l

-1
 red Ginseng extract, T2= 0.5 g l

-1
 red Ginseng extract, 

T3= 1 g l
-1

 red Ginseng extract, T4= 2 g l
-1

 red Ginseng extract. 
a–I  

Means with different subscripts 

differ significantly (P< 0.05). 

Table 5. Lactobacillus acidophilus (La5) viability (log CFU ml
-1

) changes of probiotic Doogh 

enriched with red Ginseng extract during cold storage (Mean±Standard deviation). 

Day    

12 14 7 1 Treatment
a
 

    
 

 

i
31.3±10.5 

cde
30.3±03.5 

b
30.3±00.5 

gf
30.3±13.5  T1  

hi
31.3±15.5 

def
31.3±01.5 

b
30.3±00.5 

ef
31.3±10.5  T2 La5 

fg
30.3±00.5 

ab
31.3±35.5 

a
31.3±01.5 

cde
30.3±00.5  T3  

cd
30.3±33.5 

ab
31.3±30.5 

a
31.3±03.5 

bc
30.3±03.5  T4  

a 
Probiotic Doogh enriched with T1= 0 g l

-1
 red Ginseng extract, T2= 0.5 g l

-1
 red Ginseng extract, 

T3= 1 g l
-1

 red Ginseng extract, T4= 2 g l
-1

 red Ginseng extract. 
a–I  

Means with different subscripts 

differ significantly (P< 0.05). 

 

compounds including oligo-saccharides and 

ginsengosides. Ginseng has ginsengosides 

(that can only be absorbed through de-

glycosylation by the intestinal flora [24]) 

and also 9 oligosaccharides with a 

polymerization degree of 2 to 10 [36]; 

therefore, it is considered a prebiotic 

compound.  

Haddadin [15] found that the survival rate 

of Lactobacillus acidophilus and 

Bifidobacterium Infantis increased in Doogh 

enriched with olive leaf extract due to the 

presence of the phenolic compounds in it. 

According to the same reference, reducing 

oxidative stress and creating a favorable 

environment. So, it can be expected that 

with increasing Ginseng extract in the 

treatments, as a result of increasing the 

concentrations of prebiotic and phenolic 

compounds, the survival rate of 

Bifidobacterium lactis and Lactobacillus 

acidophilus would increase. 

According to Table 4, the lowest counting 

Bifidobacterium lactis (Bb12) was related to 

sample without Ginseng extract, T1, (in the 

twenty-first day of storage) and the highest 

counting belonged to sample enriched with 2 

g/l Ginseng ectract, T4, (on the seventh day 

of storage). According to Table 5, the lowest 

counting Lactobacillus acidophilus (La5) 

was related to T1 (in the first day of storage) 

and the highest counting was observed in 

sample enriched with 1 g/l Ginseng extract, 

T3, (in the seventh day of storage). In 

general, in the 21 days of storage, the 

highest and the least viability of probiotic 

bacteria were observed in samples enriched 

with 2 and 0 g/l Ginseng extract, T4 and T1, 

respectively. 

Overall Acceptance of Enriched Sin-

Biotic Doogh Samples  

The highest overall acceptance score was 

obtained in sample without Ginseng extract, 

T1, (in the first day of storage) and the 

lowest score belonged to sample enriched 

with 2 g/l Ginseng extract, T4, (after twenty 

first days of storage) (Table 6). Overall 

acceptance results demonstrated that, in 

general, sensory scores in the samples with 
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Table 6. Overall acceptability changes of probiotic Doogh enriched with red Ginseng extract during 

cold storage (Mean±Standard deviation). 

  Day  

Treatment
a
 1 7 14 21 

T1 4.00±0.18
 a
 3.92±0.15

 ab
 3.83 ±0.36

 ab
 3.69±0.30

bc
 

T2 0.83±3.40
 ab

 3.50±0.18
 cd

 3.75±0.34
 abc

 3.67±0.36
 bc

 

T3 3.88±0.30
 ab

 3.88±0.53
 ab

 3.88±0.17
 ab

 3.75±0.24
abc

 

T4 3.38±0.38
 d
 3.75±0.24

abc
 3.75±0.29

 abc
 3.92±0.15

 ab
 

a 
Probiotic Doogh enriched with T1= 0 g l

-1
 red Ginseng extract, T2= 0.5 g l

-1
 red Ginseng extract, 

T3= 1 g l
-1

 red Ginseng extract, T4= 2 g l
-1

 red Ginseng extract. 
a–d  

Means with different subscripts 

differ significantly (P< 0.05). 

 

 higher concentrations of Ginseng extract 

increased over time, while T1, which did not 

contain the extract, obtained lower score 

than the treatment containing the highest 

dose of extract. This suggests that Ginseng 

extract covers undesirable flavor created in 

the product during storage due to the 

presence of antioxidant compounds in 

Ginseng extract that prevent fat oxidation 

and creation of undesirable flavor in the 

product. 

Overall, it can be concluded that Ginseng 

extract has no negative impact on the 

sensory attributes of probiotic Doogh 

enriched with mint powder. But, with 

increasing the percentage of the extract, the 

utility decreases slightly, mainly due to the 

presence of saponins compounds, and bitter, 

sweet, and earthy tastes in it [9], which are a 

bit like licorice flavors and are unfamiliar to 

Iranian consumers. In general, some plant-

based additives containing desirable 

properties for survival of probiotics can be 

added to fermented milk products as a 

prebiotic. Despite having some unfavorable 

sensory characteristics, these additives 

should be used in such amounts that the final 

probiotic product remains acceptable to the 

consumers. 

CONCLUSIONS 

Today, because of the prevalence of 

chronic diseases such as CardioVascular 

Diseases (CVDs), diabetes and cancer that 

have high medical costs, production and 

consumption of functional foods can play an 

important role in preventing the occurrence 

of such diseases as well as reducing the cost 

of treatment. Since Doogh is a popular 

fermented beverage in Iran, adding Ginseng 

extract and powdered mint can help to 

promote community health. In this study, 

Ginseng herb, with confirmed valuable 

medicinal properties, was used for the 

production of probiotic Doogh containing 

mint powder, and some properties of the 

produced Doogh samples during storage at 

4°C were evaluated. Increasing the level of 

Ginseng extract in the produced samples of 

Doogh did not lead to significant changes in 

pH, but decreased acidity and increased L*, 

a* and b* values. Adding Ginseng extract 

increased the survival rate of probiotic 

bacteria in the probiotic Doogh containing 

mint powder. In general, the sample 

containing 1 g L
-1 

Ginseng extract that 

showed the highest score in sensory 

evaluation after the control sample was 

selected as the best treatment. 
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 بیوتیک غنی شده با عصاره جینسینگ قرمزتولید دوغ پرو

 یئف. اردلانیان، و و. فدا

 چکیده

دلیل اثزات هفیذ آى در پیطگیزی ٍ درهبى سزطبى ّب، دیببت، بیوبری ّبی  جیٌسیٌگ بِاهزٍسُ، 

ضَد. عوذُ تزیي ٍ کبر بزدُ هیبخص بِسیستن اعصبة هزکشی ٍ ... در تَلیذ هَاد غذایی سلاهتی

بخع تزیي تزکیببت هَجَد در جیٌسیٌگ، جیٌسیٌَسبیذ ّب ّستٌذ کِ هسئَل بیطتز اثزات سلاهت ض

بخص ٍ ارسیببی بخص ضٌبختِ ضذُ ایي گیبُ هی ببضٌذ. اّذاف هطبلعِ حبضز، تَلیذ ًَضیذًی سلاهتی

 ٍ 1، 0/3، 3اثزات افشٍدى عصبرُ جیٌسیٌگ قزهش در سطَح هختلف )ببضذ. ّبی کیفی آى هیٍیژگی

لاکتَ ببسیلَس  ّبی رًگی، قببلیت سًذُ هبًی، اسیذیتِ قببل تیتز، ضبخعpHگزم بز لیتز( بز  0
( طی 1gr/lٍ پذیزش کلی دٍغ پزٍبیَتیک حبٍی پَدر ًعٌبع ) بیفیذٍببکتزیَم لاکتیسٍ اسیذٍفیلَس 

یٌگ قزهش بب افشایص عصبرُ جیٌسًطبى داد  ًتبیجهَرد بزرسی قزار گزفت.  C°3رٍس ًگِ داری در  01

بٍت هعٌی داری هطبّذُ پزٍبیَتیک تف اسیذیتِ قببل تیتز ًوًَِ ّبی دٍغٍ   pHگزم در لیتز، در 0تب 

(؛ > 30/3pّبی دٍغ بِ طَر هعٌب داری تغییز یبفتٌذ )(؛ ضبخع ّبی رًگی ًوًَِ< 30/3pًطذ )

-(؛ ٍ پذیزش کلی بِ>30/3pداری افشایص یبفت )طَر هعٌبّبی پزٍبیَتیک بِقببلیت سًذُ هبًی ببکتزی

گزم بز لیتز عصبرُ جیٌسیٌگ  1(. بِ طَر کلی، ًوًَِ دٍغ حبٍی > 30/3pداری کوتز ضذ )طَر هعٌب

 ببلاتزیي اهتیبس را در قیبس بب سبیز ًوًَِ ّب اس ًظز پذیزش کلی بِ خَد اختصبظ داد. قزهش،
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