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Abstract: Herbs have widely used in beverages. This study aimed to develop an herbal 

beverage for diabetics and to study the effect of guava leaves (G) and turmeric (K) proportions 

in an herbal beverage mixture on the inhibition of α-amylase and α-glucosidase enzyme activity 

and the organoleptic quality of the beverage. The proportions of G and K used in the beverage 

were C1: 0% G and 100% K; C2: 20% G and 80% K; C3: 40% G and 60% K; C4: 60% G and 

40% K; C5: 80% G and 20% K; C6: 100% G and 0% K. The greater the proportion of K, the 

inhibition of the α-amylase enzyme increased. Increasing G proportion from 0% to 20% 

increased the inhibition of the α-glucosidase enzyme by 38.49% (from 21.05% to 59.54%), but 

no changes were observed on G proportion higher than 20%. Panelists reacted ‘dislike’ or 

‘neither like nor dislike’ to the taste, aroma, and color of the beverages. The best beverage 

formulation with high inhibitory activities against α-amylase and α-glucosidase enzymes 

(64.15% and 68.58%, respectively) was a mixture of 40% G and 60% K, which was assessed 

to be ‘neither liked nor disliked’ in terms of taste, aroma, and color. 
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INTRODUCTION 

 

Herbal teas have been used as traditional medicine for centuries and are now also a popular 

beverage choice worldwide [1]. Research on the bioactive content of plants and their health 

benefits encourage the development of technology for processing various types of plants, 

especially herbs, into herbal teas. The formula of this product was developed based on a 
compromise between a possibly unpleasant taste and the expected efficacy. Because herbal teas 

are served as beverages, the sensory properties of brewed teas will greatly determine consumer 

acceptance [2].  

Herbs have been known as sources of bioactive compounds able to control blood glucose 

levels of diabetic patients without adverse side effects [3]. Guava leaf as one of the herbs rich 

in phenolic compounds [4] has the potential to be developed as raw material for functional and 

pharmaceutical foods [5] due to its α-glucosidase and α-amylase enzyme inhibitory activity 

[6]. The use of guava leaves as the main ingredient of herbal beverages will result in less 

attractive color and taste. Therefore, other ingredients are needed and are expected to improve 

the beverage’s organoleptic quality as well its anti-diabetic efficacy. One of the herbs that has 

this is turmeric (Curcuma longa L.). 

Turmeric has been used for thousands of years in various parts of the world as herbal 

medicine, seasoning, additives, and food coloring. Turmeric is a source of curcumin which, 

based on pre-clinical and clinical trials, has the potential to prevent and treat type II diabetes 

and its complications [7]. Turmeric juice has been used in citrus-based beverages and the 

addition of up to 10% juice resulted in a sensory score of 8.6 (the maximum score was 9.0) [8].  

Type II Diabetes Mellitus (DM) patients usually use synthetic α-amylase and α-glucosidase 

enzyme inhibitors such as acarbose. However, these drugs cause various gastrointestinal side 
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effects such as bloating, nausea, diarrhea and flatulence [9], [10]. The use of natural ingredients 

as α-amylase and α-glucosidase enzyme inhibitor tends to be safer, cheaper, and easier to find 

than the synthetic ones [11], [12]. Therefore, research to develop herbal beverages from a 

mixture of guava leaves and turmeric was of interest. The purpose of this study was to 

determine the effect of the proportion of guava leaves and turmeric in an herbal beverage on 

the inhibitory activity of α-amylase and α-glucosidase enzymes as well as its hedonic quality. 

 

 

MATERIALS AND METHODS 

 

Materials 

The guava leaves were obtained from a local farmer in Way Halim, Bandar Lampung. The 

turmeric was bought from a local market in Kemiling, Bandar Lampung. The α-amylase (EC 

3.2.1.1) and α-glucosidase enzymes (EC 3.2.1.20) were from Sigma. The phosphate buffer, 

starch soluble, 4-Nitrophenyl-β-D- glucopyranoside (PNPG) substrate (p-nitrophenyl-α), 

methyl a-D-glucopyranoside, 3,5-Dinitrosalicylic acid (DNS) reagent, Folin Ciocalteu reagent, 

and gallic acid were all analytical grade.  

 

Experiment design and data analysis 

This study was a non-factorial arranged in Completely Randomized Block Design with four 

replications. The treatment in this study was the proportion of guava leaves and turmeric in the 

beverage (Table 1). 

 

Table 1  Proportion of guava leaves and turmeric in the herbal beverage (w/w) 

Formula Guava leaves (G) Turmeric (K) 

C1 0% 100% 

C2 20% 80% 

C3 40% 60% 

C4 60% 40% 

C5 80% 20% 

C6 100% 0% 

Homogeneity data was tested using the Bartlet test, and additional data were tested with 

the Tuckey test. Analysis of variances (ANOVA) and least significant test were applied at a 

5% significance level.  

 

Preparation of Herbal Beverage 

Fresh turmeric rhizomes were sorted, washed, and thinly sliced. Fresh guava leaves were 

washed thoroughly, then soaked at 50oC water for 5 minutes. Then, the processed turmeric and 

guava leaves were dried at 40oC for 48 hours. The dried herbs were then crushed using a blender 

then sieved to obtain turmeric powder and guava leaf powder. The herbal beverages were made 

by mixing guava leaf powder and turmeric powder according to the formula, then brewed in 

100 mL of hot water and stirred. The beverages were then allowed to stand for 5 minutes and 

filtered. For the antidiabetic test, the beverages were centrifuged at 7 000 rpm for 5 minutes. 

For the sensory test, 3.99 g of zero-calorie sweetener was added for every 300 mL of the 

beverage. 
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Sample analysis 

Total phenolic content 

The total phenolic content was analyzed using the method of Fattahi et al. [13]. The steps 

carried out started with preparing a 0.2 mL sample of the herbal beverage added with 0.2 mL 

of distilled water and 0.2 mL of Folin Ciocalteu reagent, and then vortexed for 1 minute. After 

that, the mixture was added with 4 mL of 2% sodium carbonate (Na2CO3) solution and vortexed 

again for one minute, then allowed to stand in a dark room at room temperature for 30 minutes. 

Next, the absorbance was read at a wavelength of 760 nm. The total phenolic content is 

expressed as ppm Gallic Acid Equivalent (GAE). 

Total flavonoid content 

The total flavonoid content was measured by a colorimetric assay [13]. Five hundred micro 

litre of herbal beverage was added to 2 mL of distilled water and 0.15 mL 5% sodium nitrite 

and kept for 6 minutes. Then, 0.15 mL of 10% aluminium chloride was added. After 6 minutes, 

2 mL of 4% sodium hydroxide was added to the mixture. Immediately, the mixture was diluted 

with the addition of 0.7 ml distilled water, mixed thoroughly and incubated for 15 minutes. The 

absorbance was determined at 510 nm. Quercetin was used as the standard and the total 

flavonoid content of the beverage was expressed as ppm quercetin equivalents. 

α-Amylase inhibition assay 

The inhibition of α-amylase enzyme activity was tested using the method of Thalapaneni 

et al. [14]. A sample of 500 µl of herbal beverage was put into 500 µl of α-amylase enzyme 

solution, then incubated at 25°C for 10 minutes. After that, 500 µl of starch solution was added, 

then incubated at 25°C for 10 minutes. After the second incubation, 1 mL of DNS reagent was 

added, then incubated in boiling water for 5 minutes. Next, 10 mL of distilled water was added 

to the reaction mixture, then centrifuged at 7000 rpm for 3 minutes. After that, the absorbance 

was read with a spectrophotometer at a wavelength of 540 nm. The inhibitory activity of the 

sample was calculated using the following formula 

Inhibitory activity (%) = [ 
𝐴1− 𝐴2

𝐴1
] x 100% 

where:  

𝐴1 = Control absorbance  

𝐴2 = Sample absorbance 

The determination of IC50 was done by making samples of the best treatment, turmeric 

treatment, and guava leaf treatment with a dilution series of 0%, 20%, 40%, 60%, 80%, and 

100%. 

α-Glucosidase inhibition assay 

Assays for the inhibition of α-glucosidase enzyme activity were determined using the 

method of Thalapaneni et al.[14] with modification. A 10 µl herbal beverage solution was 

added to a reaction mixture consisting of 250 µl of 20 mM PNPG and 495 µl of 100 mM 

phosphate buffer (pH 7). Next, it was incubated at 37°C for 5 minutes, and the reaction was 

started by adding 250 µl of α-glucosidase enzyme (0.075 units). After that, it was re-incubated 

at 37°C for 15 minutes. After the second incubation, the reaction was stopped by adding 2 mL 

of 0.1 M Na2CO3, then the absorbance was read with a spectrophotometer at a wavelength of 

400 nm. The percentage of inhibitory activity against α-glucosidase enzyme was calculated as 

followed: 

Inhibitory activity (%) = [ 
(𝐴𝑜− 𝐴𝑠)

𝐴0
 ] x 100% 

Where: 

𝐴𝑠 = Sample absorbance 

𝐴𝑜 = Control absorbance 

The IC50 of beverage containing the best formula and single herb was assayed. 
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Sensory test 

The sensory test was conducted to achieve a herbal beverage that was accepted by 

consumers. The sensory test used was a hedonic central location test [15]. Fifty untrained 

panelists consisting of students in the Faculty of Agriculture, University of Lampung who 

visited the student center were involved in the sensory evaluation. The panelists evaluated the 

taste, aroma, and color of the herbal beverages with the hedonic scale of 1 (very dislike), 2 

(dislike), 3 (neither like nor dislike), 4 (like) and 5 (very like). 

 

 

RESULT AND DISCUSSION 

 

Total phenolic and flavonoid content 

The total phenolic and flavonoid content of the herbal beverages increases when guava leaf 

(G) proportion increases (Table 2). Beverage made from 100% guava leaves (C6) contained 5 

327.7 ± 60.7 ppm (GAE) and 508.1 ± 36.9 ppm (QE) of total phenolic and flavonoid content, 

much higher than the beverage with 100% turmeric (666.7 ± 87.7 and 63.5 ± 8.4 of total 

phenolic and flavonoid content).  

The decrease in the proportion of guava leaves tends to reduce the total phenolic content of 

the beverage because guava leaves (C6) contain higher total phenolic content than turmeric 

(C1). Previous research showed that the total phenolic content of guava leaves reached 511 

mg/g (GAE) [16], while turmeric reached 496 mg/g (GAE). According to De Cerio et al. [17], 

guava leaf extract contains phenolic components such as catechins, gallic acid, guaijaverin, 

gallocatechin, and quercitrin. In guava leaf extract, catechins were found to be more abundant 

than other phenolic components, which was 846.19 mg/100 g [18]. 

Table 2  Total phenolic and flavonoid content of guava leaf and turmeric herbal beverages  

Proportion of guava leaves and turmeric in the herbal beverage (w/w) 

Formula Total phenolic content 

(ppm GAE) 

Total flavonoid content 

(ppm QE) 

C1 666.7 ± 87.7 63.5 ± 8.4 

C2 1 590.8 ± 79.5 132.3 ± 9.4 

C3 2 361.3 ± 250.2 237.3 ± 31.9 

C4 3 063.8 ± 307.4 314.5 ± 23.7 

C5 3 330.8 ± 141.0 460.3 ± 41.1 

C6 3 527.5 ± 60.7 508.1 ± 36.9 

C1 :  0% G and 100% K; C2 : 20% G and 80% K; C3: 40% G and 60% K; C4: 60% G and 

40% K; C5: 80% G and 20% K; C6: 100% G and 0% K. 

 

α-Amylase enzyme inhibition 

The proportion of guava leaves and turmeric the herbal beverages significantly affected the 

inhibition of α-amylase enzyme activity. Figure 1 shows the inhibition of α-amylase enzyme 

activity in herbal beverages containing guava leaves and turmeric ranging from 28.16% to 

78.95%. Mixing guava leaves and turmeric produced an additive effect in inhibiting the activity 
of the α-amylase enzyme.  

Figure 1 shows that turmeric has a significant effect on the inhibitory activity against α-

amylase enzyme. The greater the proportion of turmeric in the herbal beverage, the higher the 

inhibitory activity against α-amylase enzyme was. A more than 40% decrease of turmeric 

proportion reduced the inhibitory activity against α-amylase enzyme by 14.80% to 50.78%. 

The inhibitory activity of C2 (72.93%) was not significantly different from C1 (78.95%). 
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However, due to C2 containing more types of herbs than C1, C2 was considered as the best 

treatment against α-amylase enzyme. Herbal beverages containing more herb types is 

suggested to have more bioactive components and higher efficacy [19]. Based on the figure 1, 

the α-amylase enzyme inhibitory activities of the phenolic compounds found in guava leaves 

and turmeric are competitive [20]. 

 

 

Figure 1  𝛼-amylase inhibition of herbal beverages containing turmeric and guava leaves. C1 

:  0% G and 100% K; C2 : 20% G and 80% K; C3: 40% G and 60% K; C4: 60% G and 40% 

K; C5: 80% G and 20% K; C6: 100% G and 0% K. 

The IC50 of α-amylase inhibitory activity was determined for the best formulation (C2) as 

well as the beverage containing a single herb (C1 and C6). The IC50 of C1, C2, and C6 were 1 

036.05 ppm (GAE), 2 782.48 ppm (GAE), and 7 074.55 ppm (GAE) respectively. These results 

indicate that the inhibitory activity against α-amylase enzyme of turmeric beverage (C1) is 

700% stronger than that of guava leaf beverage (C6).  

The effect of phenolic compounds on the activity of α-amylase enzymes can be seen 

through several mechanisms depending on the concentration, types of the phenolic compounds 
[21] and compositions of the phenolic compounds[22]. The phenolic compounds can interact 

directly with the α-amylase enzyme and inhibit its activity [22] or interact with starch, making 

the phenolic-starch complex difficult to digest [22], [23]. Moreover, the addition of phenolic 

compounds can reduce the crystalline structure of starch due to the decrease in water content 

or molecular interactions in the lamellae[23]. 

 

α-Glucosidase enzyme inhibition 

The proportion of guava leaves and turmeric in herbal beverages have a significant effect 

on the inhibition of α-glucosidase enzyme activity (Figure 2). Figure 2 shows the inhibitory 

activities against α-glucosidase enzyme of herbal beverages made from guava leaves and 

turmeric, ranging from 21.05% to 73.68%. The mixture of guava leaves and turmeric produced 

an additive effect in inhibiting the activity of α-glucosidase enzyme.  

Figure 2 shows that guava leaves in herbal beverages contribute more to increasing the 

inhibitory activity of the α-glucosidase enzyme compared to turmeric. The addition of 20% 

guava leaves to turmeric increased the inhibition of the α-glucosidase enzyme by 38.49%. 

However, further addition of guava leaves (40%-100%) did not have a significant effect on 

increasing the inhibitory activity of the α-glucosidase enzyme. This is due to the non-

competitive nature of the inhibitory power of guava leaf’s phenolic compounds against α-

glucosidase enzymes [20]. When the proportion of guava leaves was increased to 40%, the 
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reaction between phenolic compounds and enzymes was assumed to be saturated. Thus, 

increasing the proportion of guava leaves no longer affected the enzyme activity.  

 

Figure 2  𝛼-glucosidase inhibition of herbal beverages containing turmeric and guava leaves. 

C1 :  0% G and 100% K; C2 : 20% G and 80% K; C3: 40% G and 60% K; C4: 60% G and 

40% K; C5: 80% G and 20% K; C6: 100% G and 0% K.  

The IC50 of treatment C3, C1, and C6 were 59.39 ppm, 314.02 ppm, and 53.54 ppm 

respectively. The IC50 of C3 is smaller than C1, indicating that a mixture of 40% guava leaves 

and 60% turmeric (C3) inhibits the α-glucosidase enzyme activity more than turmeric (C1) 

does. However, the C3 treatment required a higher concentration of 50% inhibition of the α-

glucosidase enzyme than the C6 treatment (guava leaf). 

Several studies have reported that the inhibition of α-glucosidase enzyme activity is caused 

by the presence of phenolic compounds present in plants[24]. The greater the proportion of 

guava leaves in the beverage, the greater the total phenolic content and the inhibition of α-

glucosidase enzyme. Phenolic compounds which are thought to contribute to the inhibition of 

α-glucosidase enzymes are catechins. According to Simao et al. [18], the highest phenol 

component in guava leaf extract was catechins, followed by gallic acid. The research of 

Yilmazer-Musa et al.[25] showed catechins (IC90 > 290 g/mL) had more potential to inhibit α-

glucosidase enzymes than acarbose (IC90 > 645 g/mL) while gallic acid was able to inhibit α-

glucosidase enzymes by 43.9% [26].  

 

The relationship between total phenolic content and enzyme inhibition 

Table 3 shows that the inhibitory activity against α-amylase enzyme is negatively correlated 

with the total phenolic content with a Pearson correlation value of -0.831. The lower the total 

phenolic content, the higher the inhibition of α-amylase enzyme activity. Based on the total 

phenolic concentration (Figure 1), it is suggested that the inhibition of the α-amylase enzyme 

does not depend on the total phenolic concentration, but on the type of the phenolic compounds. 

The phenolic compounds in turmeric have a greater inhibitory effect on the α-amylase enzyme 

than guava leaves, but the total phenolic content of turmeric is much lower than that of guava 

leaves (Figure 1). When the proportion of guava leaves increased, the total phenolic content 

increased. However, the phenolic compounds with high inhibitory activity against α-amylase 
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decreased. As a result, the inhibition of the total phenolic content against α-amylase enzyme in 

the herbal beverage decreased.  

The phenolic compound in turmeric which is thought to strongly inhibit the α-amylase 

enzyme is curcumin. According to Jhong et al. [27], curcumin in turmeric (IC50 130 M) has a 

greater inhibition against α-amylase enzyme than catechins in guava leaves (IC50 380 M). 

Therefore, the greater the proportion of turmeric in herbal beverages, the greater the inhibitory 

activity against the α-amylase enzyme was observed. Nurdin et al.[28] also reported that the 

inhibitory activity against α-amylase enzyme was negatively correlated with the total phenolic 

concentration of the aqueous extract of a mixture of bay, pandan, and citrus leaves. 

Table 3  Coefficient correlation between total phenolic content of herbal beverage and 

inhibitory activity against α-amylase and α-glucosidase enzymes 

Inhibitory Activity Correlation value 
Total 

phenolic 

Total 

flavonoid 

α-amylase Pearson correlation -0.919* -0.986* 

 P-value 0,010 0.000 

α-glucosidase Pearson correlation 0.900* 0.770 

 P-value 0,015 0.073 

Inhibitory activity against α-glucosidase enzyme was positively correlated with total phenol 

of herbal beverages (Table 2). The result is in accordance with previous studies which showed 

that total phenol was positively correlated with the inhibition activity against α-glucosidase 

enzyme. Research by Wu and Xu [29] showed that total phenolic content in boiling water 

extracts was positively correlated with the inhibitory power of α-glucosidase enzyme with a 

Pearson correlation value of 0.92 (p <0.05). This positive correlation also occurred in grape 

pulp extract with a Pearson correlation value of 0.882 (p < 0.01) [30]. Guava leaves contain 

catechins, which have a higher inhibitory activity against α-glucosidase enzyme than acarbose 

[25].  

 

Organoleptic quality 

The proportion of herbs in the beverage determines the panelists preference for the taste, 

aroma, and color of the mixed herbal beverages (Table 4). The sensory test on taste has the 

lowest value for the C5 mixture formulation, which is 2.885 (dislike), while the highest value 

is for the C1 formulation, which is 3.470 (neither like nor dislike). The average value of 

preference for the aroma of the herbal beverages ranged from 3.225-3.535 (neither like nor 

dislike) (Table 4). The highest average value for the aroma of the herbal beverages was found 

in treatment C6, which was 3.535 (neither like nor dislike), while the lowest value was for 

treatment C5 with 3.225 (neither like nor dislike). These data showed that although statistically 

there were differences between treatments, all formulas received a ‘neither like nor dislike’ 

response. 

Table 4 Hedonic levels of herbal beverages containing turmeric and guava leaves. 

 

Formula 

Hedonic attributes 

Taste Aroma Color 

C1 3.5a 3.4ab 3.5b 

C2 3.3ab 3.3b 3.5b 

C3 3.3ab 3.4ab 3.4b 

C4 3.0cd 3.3b 3.4b 

C5 2.9d 3.2b 3.5b 
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Formula 

Hedonic attributes 

Taste Aroma Color 

C6 3.2bc 3.5a 3.8a 

C1:  0% G and 100% K; C2: 20% G and 80% K; C3: 40% G and 60% K; C4: 60% G and 

40% K; C5: 80% G and 20% K; C6: 100% G and 0% K. Hedonic scale: 1 (very dislike), 2 

(dislike), 3 (neither like nor dislike), 4 (like) and 5 (very like). 

Consumer acceptance of an herbal beverage is determined by various attributes such as 

taste, aroma, and flavor [31]. However, color is the most important factor in the quality of 

appearance of the product [32]. The highest average value for the color attribute in this study 

was for treatment C6, which was 3.815 (neither like nor dislike), and the lowest value was for 

treatment C4 with 3.350 (neither like nor dislike) (Table 3). Panelists preferred guava leaf 

herbal beverage to turmeric or a mixture of guava leaves and turmeric, presumably because the 

color produced in the formulation of 100% guava leaves and 0% turmeric (C6) was mostly 

clear and slightly brown. 

 

 

CONCLUSION 

 

The greater the proportion of turmeric in the herbal beverages, the higher the inhibitory 

activity against α-amylase enzyme was. The addition of guava leaves up to 20% in herbal 

beverages increased the inhibition of the α-glucosidase enzyme by 38.49% (21.05% to 

59.54%), but further increase had no significant effect on the inhibition of α-glucosidase 

enzyme. Panelists gave an assessment of ‘dislike’ to ‘neither like nor dislike’ to the taste, 

aroma, and color of the herbal beverages. The best herbal beverage formulation that produced 

high inhibition of α-amylase and α-glucosidase enzymes was a mixture of 40% guava leaf and 

60% turmeric (C3) with 64.15% inhibition against α-amylase enzyme and 68.58% inhibition 

against α-glucosidase enzyme, with the quality of taste, aroma, and color that was neither liked 

nor disliked.  

 

 

ACKNOWLEDGEMENT 

 

We thank to Ningsih Sri Lestari, Yunanda Pristiani, Novalita Kristina Girsang, Sutikno Ph.D. 

and Prof. Tirza Hanum for their valuable contribution in finishing this research. 

 

 

CONFLICT OF INTEREST 

 

Authors declare no conflict of interest 

 

 

REFERENCES 

 

[1] Y. Liu et al., “Review on herbal tea as a functional food: classification, active compounds, 

biological activity, and industrial status,” Journal of Future Foods, vol. 3, no. 3, pp. 206–

219, Sept. 2023, doi: 10.1016/J.JFUTFO.2023.02.002. 

[2] S. Skąpska, K. Marszałek, Ł. Woźniak, J. Szczepańska, J. Danielczuk, and K. Zawada, 

“The Development and Consumer Acceptance of Functional Fruit-Herbal Beverages,” 



Communication in Food Science and Technology, vol. 4(2), pp 1-11, 2025 

DOI: 10.35472/cfst.v4i2.2279 

 

9 Nurdin et al. (2025) 

Foods 2020, Vol. 9, Page 1819, vol. 9, no. 12, p. 1819, Dec. 2020, doi: 

10.3390/FOODS9121819. 

[3] S. Mehrzadi, R. Mirzaei, M. Heydari, M. Sasani, B. Yaqoobvand, and H. F. Huseini, 

“Efficacy and Safety of a Traditional Herbal Combination in Patients with Type II 

Diabetes Mellitus: A Randomized Controlled Trial,” Journal of dietary supplements, vol. 

18, no. 1, pp. 31–43, 2021, doi: 10.1080/19390211.2020.1727076. 

[4] B. Akila and Vijayalakshmi., “Development and evaluation of functional property of 

guava leaf based herbal tea,” 2018. 

[5] M. Kumar et al., “Guava (psidium guajava L.) leaves: nutritional composition, 

phytochemical profile, and health-promoting bioactivities,” Foods, vol. 10, no. 4, p. 752, 

Apr. 2021, doi: 10.3390/foods10040752. 

[6] M. N. Beidokhti et al., “Evaluation of the antidiabetic potential of Psidium guajava L. 

(Myrtaceae) using assays for α-glucosidase, α-amylase, muscle glucose uptake, liver 

glucose production, and triglyceride accumulation in adipocytes,” Journal of 

ethnopharmacology, vol. 257, July 2020, doi: 10.1016/J.JEP.2020.112877. 

[7] D. J. Den Hartogh, A. Gabriel, and E. Tsiani, “Antidiabetic properties of curcumin I: 

Evidence from in vitro studies,” Nutrients, vol. 12, no. 1, Jan. 2020, doi: 

10.3390/nu12010118. 

[8] S. A. and K. R. Mane RP, Kshirsagar RB, “Studies on formulation and sensory evaluation 

of turmeric based orange RTS beverage.” Accessed: May 20, 2022. [Online]. Available: 

https://www.phytojournal.com/archives?year=2018&vol=7&issue=2&ArticleId=3951 

[9] I. Szymczak-Pajor, J. Drzewoski, S. Wenclewska, and A. Śliwińska, “Metformin-

Associated Gastrointestinal Adverse Events Are Reduced by Probiotics: A Meta-

Analysis,” Pharmaceuticals, vol. 17, no. 7, p. 898, July 2024, doi: 10.3390/PH17070898. 

[10] J. Feng, X. W. Yang, and R. F. Wang, “Bio-assay guided isolation and identification of 

α-glucosidase inhibitors from the leaves of Aquilaria sinensis,” Phytochemistry, vol. 72, 

no. 2–3, pp. 242–247, Feb. 2011, doi: 10.1016/J.PHYTOCHEM.2010.11.025. 

[11] H. Kashtoh and K. H. Baek, “New Insights into the Latest Advancement in α-Amylase 

Inhibitors of Plant Origin with Anti-Diabetic Effects,” Plants 2023, Vol. 12, Page 2944, 

vol. 12, no. 16, p. 2944, Aug. 2023, doi: 10.3390/PLANTS12162944. 

[12] A. Ota and N. P. Ulrih, “An Overview of Herbal Products and Secondary Metabolites 

Used for Management of Type Two Diabetes,” Frontiers in pharmacology, vol. 8, no. 

JUL, July 2017, doi: 10.3389/FPHAR.2017.00436. 

[13] S. Fattahi et al., “Total Phenolic and Flavonoid Contents of Aqueous Extract of Stinging 

Nettle and In Vitro Antiproliferative Effect on Hela and BT-474 Cell Lines,” 

International Journal of Molecular and Cellular Medicine, vol. 3, no. 2, p. 102, 2014. 

[14] N. R. Thalapaneni, K. A. Chidambaram, T. Ellappan, M. L. Sabapathi, and S. C. Mandal, 

“Inhibition of carbohydrate digestive enzymes by Talinum portulacifolium (Forssk) leaf 

extract,” Journal of Complementary and Integrative Medicine, vol. 5, no. 1, 2008, doi: 

10.2202/1553-3840.1120. 

[15] I. Boutrolle, D. Arranz, M. Rogeaux, and J. Delarue, “Comparing central location test and 

home use test results: Application of a new criterion,” Food Quality and Preference, vol. 

16, no. 8, pp. 704–713, Dec. 2005, doi: 10.1016/J.FOODQUAL.2005.03.015. 

[16] H. Qian and V. Nihorimbere, “Antioxidant power of phytochemicals from Psidium 

guajava leaf,” Journal of Zhejiang University. Science, vol. 5, no. 6, pp. 676–67683, 2004, 

doi: 10.1007/BF02840979. 

[17] E. Díaz-De-Cerio, V. Verardo, A. M. Gómez-Caravaca, A. Fernández-Gutiérrez, and A. 

Segura-Carretero, “Determination of polar compounds in guava leaves infusions and 



Communication in Food Science and Technology, vol. 4(2), pp 1-11, 2025 

DOI: 10.35472/cfst.v4i2.2279 

 

10 Nurdin et al. (2025) 

ultrasound aqueous extract by HPLC-ESI-MS,” Journal of Chemistry, vol. 2015, 2015, 

doi: 10.1155/2015/250919. 

[18] A. A. Simão, T. R. Marques, S. Marcussi, and A. D. Corrêa, “Aqueous extract of psidium 

guajava leaves: Phenolic compounds and inhibitory potential on digestive enzymes,” 

Anais da Academia Brasileira de Ciencias, vol. 89, no. 3, pp. 2155–2165, 2017, doi: 

10.1590/0001-3765201720160067. 

[19] K. Sarojini, A. Lakshminarayanan, and A. S. Smiline Girija, “Herbal formulation: Review 

of efficacy, safety, and regulations,” International Journal of Research in Pharmaceutical 

Sciences, vol. 11, no. Special Issue 3, pp. 1506–1510, Sept. 2020, doi: 

10.26452/IJRPS.V11ISPL3.3467. 

[20] G. L. Waldrop, “A qualitative approach to enzyme inhibition,” Biochemistry and 

Molecular Biology Education, vol. 37, no. 1, pp. 11–15, Jan. 2009, doi: 

10.1002/BMB.20243. 

[21] A. Aleixandre, J. V. Gil, J. Sineiro, and C. M. Rosell, “Understanding phenolic acids 

inhibition of α-amylase and α-glucosidase and influence of reaction conditions,” Food 

chemistry, vol. 372, Mar. 2022, doi: 10.1016/J.FOODCHEM.2021.131231. 

[22] L. Sun and M. Miao, “Dietary polyphenols modulate starch digestion and glycaemic level: 

a review,” Critical reviews in food science and nutrition, vol. 60, no. 4, pp. 541–555, Feb. 

2020, doi: 10.1080/10408398.2018.1544883. 

[23] M. Li, C. Pernell, and M. G. Ferruzzi, “Complexation with phenolic acids affect 

rheological properties and digestibility of potato starch and maize amylopectin,” Food 

Hydrocolloids, vol. 77, pp. 843–852, Apr. 2018, doi: 10.1016/J.FOODHYD.2017.11.028. 

[24] G. J. McDougall, F. Shpiro, P. Dobson, P. Smith, A. Blake, and D. Stewart, “Different 

polyphenolic components of soft fruits inhibit alpha-amylase and alpha-glucosidase,” 

Journal of agricultural and food chemistry, vol. 53, no. 7, pp. 2760–2766, Apr. 2005, doi: 

10.1021/JF0489926. 

[25] M. Yilmazer-Musa, A. M. Griffith, A. J. Michels, E. Schneider, and B. Frei, “Inhibition 

of α-Amylase and α-Glucosidase Activity by Tea and Grape Seed Extracts and their 

Constituent Catechins,” Journal of agricultural and food chemistry, vol. 60, no. 36, p. 

8924, Sept. 2012, doi: 10.1021/JF301147N. 

[26] A. O. Ademiluyi, G. Oboh, O. B. Ogunsuyi, and F. M. Oloruntoba, “A comparative study 

on antihypertensive and antioxidant properties of phenolic extracts from fruit and leaf of 

some guava (Psidium guajava L.) varieties,” Comparative Clinical Pathology, vol. 25, 

no. 2, pp. 363–374, Mar. 2016, doi: 10.1007/S00580-015-2192-Y. 

[27] C. H. Jhong, J. Riyaphan, S. H. Lin, Y. C. Chia, and C. F. Weng, “Screening alpha-

glucosidase and alpha-amylase inhibitors from natural compounds by molecular docking 

in silico,” BioFactors (Oxford, England), vol. 41, no. 4, pp. 242–251, July 2015, doi: 

10.1002/BIOF.1219. 

[28] S. U. Nurdin, D. Sabarina, Subeki, and S. Astuti, “Antidiabetic and antioxidant activities 

of bay, pandan, citrus leaves and their combination in vitro,” Biomedical and 

Pharmacology Journal, vol. 12, no. 2, pp. 833–841, 2019, doi: 10.13005/BPJ/1707. 

[29] H. Wu and B. Xu, “Inhibitory Effects of Onion Against α-Glucosidase Activity and its 

Correlation with Phenolic Antioxidants,” 

http://dx.doi.org/10.1080/10942912.2012.654562, vol. 17, no. 3, pp. 599–609, Mar. 

2013, doi: 10.1080/10942912.2012.654562. 

[30] H. C. Kadouh, S. Sun, W. Zhu, and K. Zhou, “α-Glucosidase inhibiting activity and 

bioactive compounds of six red wine grape pomace extracts,” Journal of functional foods, 

vol. 26, pp. 577–584, Oct. 2016, doi: 10.1016/J.JFF.2016.08.022. 



Communication in Food Science and Technology, vol. 4(2), pp 1-11, 2025 

DOI: 10.35472/cfst.v4i2.2279 

 

11 Nurdin et al. (2025) 

[31] J. E. Yang and J. Lee, “Consumer perception and liking, and sensory characteristics of 

blended teas,” Food Science and Biotechnology 2019 29:1, vol. 29, no. 1, pp. 63–74, Aug. 

2019, doi: 10.1007/S10068-019-00643-3. 

[32] S. Kundu, R. Ghosh, P. Choudhary, and A. Prakash, “Health benefits of various Indian 

culinary herbs and comparative statistical analysis for organoleptic properties of Indian 

teas by using analysis of variance (ANOVA),” International Journal of Pharmacy and 

Pharmaceutical Sciences, vol. 6, no. 4, pp. 621–625, 2014. 

 


