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Abstract  

     The study was conducted in January 2026 in the laboratories of the College of Education at 

Diyala University (Diyala/Baghdad, Iraq). Drying is a crucial post-harvest stage for hibiscus 

(Hibiscus sabdariffa L.) leaves, directly affecting 

comparative effects of conventional 

drying under direct sunlight and forced thermal drying via a 

and antioxidant 

performance of hibiscus cultivated in Diyala, Iraq. The experimental matrix evaluated 

(TPC) 

and free radical scavenging capacity using DPPH and ABTS assays. The experimental results 

moderate temperatures (30–40°C), combined with drying under direct sunlight, optimally 

preserved 

balanced color coordinates. In contrast, raising the heat treatment 

temperature to 50°C resulted in 

antioxidant activity and undesirable surface browning due 

to non-enzymatic Maillard reactions and 

phenolic content (TPC) and DPPH radical 

inhibition (r = 0.812), compared to a moderate correlation 

plant bioactivity. These 

results underscore the need for precise thermodynamic regulation during post-

for preserving the nutritional, aesthetic, and therapeutic value of hibiscus calyx in functional 

food and 

sabdariffa); Thermal drying; Color properties. 

Keywords: 

Proximate composition, Solar drying 

 

 

by its vernacular 

name "roselle" is commercially, 

cultivated in many tropical and 

subtropical 

, the hibiscus 

 are characterized by its bright red 

color, which is due to its 

delphenidin-3-glucoside .The 

 is used to make jams, jellies, ice 

associated with numerous health 
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benefits, primarily due to its antioxidant 

properties. The 

Industrially, the quality of 

medicinal herbs depends primarily on 

post-harvest 

the natural composition 

of certain substances, such as organic 

acids, alcohols, and phenolic 

level (approximately 

7%), inhibiting microbial growth and 

stabilizing their chemical structure 

However, drying conditions and 

temperature can significantly affect the 

physical and 

stability  . 

Among the most common methods are 

sun-drying, widely 

thermal drying, which uses hot air under 

controlled temperature and airflow, 

providing 

such as 

polyphenols   

post-harvest processes and 

preserving their nutritional value and 

sensory characteristics. 

at different temperatures remains 

limited, particularly in tropical regions 

(30°C–40°C) ensure the 

preservation of biochemical bonds, 

while excessively high 

framework of proteins (denaturation), 

oxidation of lipids, and decomposition 

of heat-sensitive 

, and 

H. sabdariffa has lipid-lowering, 

antioxidant, and 

drying temperature, and the therapeutic 

effect of the hibiscus is strongest when 

dried at 30°C 

exhibit 

much higher thermal stability compared 

to organic compounds and vitamins. 

due to the heavy loss of 

water, and their retention rate depends 

on the efficiency of the drying 

 Therefore, this study aimed to evaluate 

the effect of conventional solar drying 

and thermal 

characteristics, total polyphenol content, 

and antioxidant capacity, to determine 

the conditions 

Iraq (33°44'24.0" 

N, 44°38'24.0" E) in January 2026. 

After the drying process was complete, 

Classification of plants in the Museum 

of Natural History/ University of 

Baghdad, the  were 

temperature on their physical and 
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chemical properties. Traditional sun 

drying was performed 

two 

hours to ensure even drying. 

Simultaneously, convection drying was 

carried out in a 

for the 

same duration. In both cases, the process 

continued until a final moisture content 

of 

. After drying, the

 were ground using a food 

mill (Hamilton Beach, model 

samples were sealed in airtight 

polyethylene bags and stored at 4°C 

pending further analysis . 

official methods of the 

Association of Official Analytical Chemists 

(AOAC): moisture (934.01), fat 

were performed five times using a colorimeter 

(CR-300, Minolta, Osaka, Japan). Readings 

were 

Twenty 

grams of  powder were mixed 

with 400 mL of 80% (v/v) methanol, and the 

mixture 

the extraction process was 

repeated using an additional 200 mL of the 

same solvent. The extracts 

Switzerland) 

at 40 °C until a dry concentrate was obtained. 

The concentrate was stored in tightly 

methods, 2,2-

diphenyl-1-picrylhdrazyl (DPPH) and 

2,2´-azino-bis [3-ethylbenzothiazoline-

6-

assay, an ethanolic solution (0.01 mM) 

was prepared and adjusted to an initial 

absorbance of 

ABTS 

with 2.45mM K2S2O8, the mixture was 

kept in darkness for 16 h for activation. 

It was 

inhibition was 

calculated using the equation  
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All analyses were performed in triplicate and 

expressed as mean ± standard deviation (SD). 

The 

(p≤ 0.05), using Statistical 

Minitab® 18.1 software (SCIENTEC, State 

College, Pennsylvania, 

polyphenol 

content (TPC) and antioxidant capacity 

(ABTS and DPPH). Graphs and figures were 

Results and Discussion 

 

Effect of Drying Temperature  

    Table 1 showed the main effects of 

drying temperature 
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Table 1. Effect of different drying methods and temperatures on the proximate 

composition of H. sabdariffa.

 

*Values are expressed as mean ± standard deviation (n= 3). Different letters within the same column 

indicate significant differences between treatments according to Tukey's test (p≤ 0.05).

Drying 

method 

Moisture 

(%) 

Ash (%) Fat (%) Crude protein 

(%) 

Crude fiber 

(%) 

Sun 3.81±0.17
a
 1.11±0.34

b
 3.27±1.50

a

b
 

2.83±0.25
ba

 14.54±0.55
ab

 

30 °C 3.88±1.07
a
 2.33±0.60

a

b
 

2.5±0.7
bc

 3.39±0.24
b
 12.27±1.88

b
 

40 °C 4.47±1.35a 2.41±0.20
a
 3.30±0.74

a
 4.88±0.18

b
 13.16±0.21

a
 

50 °C 3.19±0.09
a
 1.22±0.51

a

b
 

2.6±1. 1
b
 5.32±0.60

a
 12.32±0.24

b
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Table 2. Effect of drying temperature on the CIELAB color parameters (a*, b*, c*) of and 

dried H. sabdariffa 

 

*Values are expressed as mean ± standard deviation (n= 3). Different superscript letters within the 

Drying method a*  (Redness) b* (Yellowness) c* (Chroma) 

Sun 33.27±0.26
a
 6.61±0.35

ab
 -0.32±0.56

ab
 

30 °C 32.36±0.17
bc

 3.98±0.36
bc

 -1.14±0.15
b
 

40 °C 34.09±0.13
ab

 5.40±0.67
a
 1.57±0.82

a
 

50 °C 24.03±0.46
d
 3.68±0.20

c
 -0.11±0.31

ab
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same column indicate significant differences among treatments according to Tukey’s test (p ≤ 0.05). 
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Heat modulus 
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Optical color 

Figure 1 . Effect of drying temperature on the CIELAB color parameters (a*, b*, c*) of 

and dried H. sabdariffa
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Figure 2. Effect of different drying temperatures on the total polyphenol content (TPC) mg GAE/g 

dry sample in  H. sabdariffa , *Values are expressed as mean ± standard deviation (n= 3). Different 

superscript letters within the same column indicate significant differences among drying treatments 

according to Tukey’s test (p ≤ 0.05). 
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Figure 3: antioxidant capacity  determined by ABTS and DPPH assays. 

 

 

 

Table 4 .Pearson’s correlation between total polyphenol content (TPC) and 

antioxidant capacity determined by the ABTS and DPPH assays 

 

TPC ABTS DPPH Variables 

1 0.466 - TPC 

549.1 1 - ABTS 

54810 546.0 1 DPPH 
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