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 Abstract 

In Vietnam, Chrysanthemum indicum has been used as an herb. Its flower has a strong aroma. 

Chrysanthemum indicum L. flower has a bright yellow color and various functional active compounds. 

However it’s easily perishable in blooming season, it’s necessary to to dry fresh Chrysanthemum 

indicum L. flower to extend its shelf‐life for long-term use. Objective of this study penetrated on the 

effectiveness of various processing variables such as blanching by steaming; infrared drying power, 

temperature and time on total phenolic, flavonoid, carotenoid and sensory score of dried herbal tea from 

Chrysanthemum indicum flowers by the infrared irradiation. Our results showed that these flowers 

should be blanched by steaming within 60s and then being dried at power 200 W, temperature 60oC with 

air velocity 1.5 m/s in the infrared dryer. From this approach, major phytochemical components such as 

total phenolic, flavonoid, carotenoid in the dried Chrysanthemum indicum flower could be maintained. 

Owing to the benefits of the infrared irradiation, it would be an innovative solution for blanching and 

drying to preserve utmost valuable elements inside as well as good appearance outside of dried 

Chrysanthemum indicum L. flower. 

Keywords: Chrysanthemum indicum, Steaming, Drying, Infrared irradiation, Phenolic, flavonoid, 

Carotenoid. 

Introduction 

Chrysanthemum is a short day plant because 

of its habit of flowering only under short day 

conditions [1]. The yield of Chrysanthemum 

indicum L. flower oil was 2.0% (w/w) and the 

color was light golden yellow [2]. 

Chrysanthemum indicum flower has strong 

aroma by its essential oil [3]. Soluble solids 

concentration of Chrysanthemum indicum 

flower was 39.41±0.99 mg/g, which was 30% 

higher than that of black [4].Chrysanthemum 

indicum flower is a good source of natural 

quercitrin and myricetin [3]. 

Chrysanthemum indicum L. flowers may be a 

potentially effective therapeutic agent for 

hypertension, obesity, anti-oxidant, anti-

nociceptive, anti-bacterial, anti-viral, anti-

inflammatory, osteoporosis, stomatitis and 

fever [5, 12].During drying, the moisture 

content is reduced to a certain level where 

microbiological growth will not occur while 

maintaining high nutrient value.  Medicinal 

and aromatic plants are mainly preserved by 

air drying. Dried products can be stored for a 

long time and can be easily blended, 

powdered or packed for direct use or for 

further processing in the food or 

pharmaceutical industry [13]. Infrared 

drying shows many benefits compared to 

conventional drying. Infrared heating is 

faster than convection [14]. Infrared energy 

is moved from the heating element to the 

sample, heating the material more rapidly 

and uniformly. Much more vapor emits from 

the irradiated surface and drying duration is 

shortened [15].  

The flower drying technique involves 

reducing moisture content of flowers to a 

point at which bio- chemical changes are 

minimized while maintaining cell structure, 

pigment level and flower shape [16].There 

were several studies mentioned to drying of 

Chrysanthemum species. An investigation 

was conducted for evaluation of different 

methods for drying of chrysanthemum 

(Dendranthema grandiflorum Tzevlev) 

flowers.  

Solar drier was rated to be better as 

compared to other methods of drying [17]. 

Drying with silica gel embedding also 
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obtained maximum point scale on visual 

basis of colour, texture and appearance in 

dried flowers of annual chrysanthemum [18]. 

Sun drying is a method suitable for 

Chrysanthemum[19].The purple 

chrysanthemum tea contained anthocyanins 

and linarin, while  the yellow 

chrysanthemum tea had higher luteolin-7-O-

β-glucoside, 3,5-dicaffeoylquinic acid, 

apigenin-7-O-β-glucoside, and apigenin 

contents in comparison with the purple 

chrysanthemum tea [20].  

However there was not any research 

mentioned to the drying of Chrysanthemum 

indicum flowers into dried herbal tea. 

Therefore, objective of this our study 

penetrated on the effectiveness of processing 

variables  such  as  blanching by steaming; 

infrared drying power, temperature and time 

on total phenolic, flavonoid, carotenoid and 

sensory score of dried herbal tea from 

Chrysanthemum indicum flowers by the 

infrared irradiation 

Materials and Method  

Material 

Chrysanthemum indicum flowers were 

collected from Soc Trang province, Vietnam. 

After collecting, they must be kept in cool 

and dry cotton box, conveyed to laboratory for 

experiments. They were subjected to the 

steaming and infrared drying under different 

conditions. 

Researching Procedure 

Effect of Steaming Time in Blanching to 

the Total Phenolic, Flavonoid, 

Carotenoid and Sensory Score of 

Chrysanthemum Indicum Flower 

Raw Chrysanthemum indicum flowers were 

blanched by vapor in different duration (30s, 

45s, 60s, 75s, 90s). After being blanching, 

these steamed flowers would be analyzed the 

total phenolic (mg GAE/100 g), flavonoid (mg 

QE/100 g), carotenoid (µg/g) and sensory 

score. 

Effect of Infrared drying Power (W) to 

the Quality of Dried Chrysanthemum 

Indicum Flower 

By selecting the optimal steaming time, these 

blanched flowers would be dried by infrared 

dryer under different power (100, 150, 200, 

250, 300 W) at temperature 45oC with air 

velocity 0.5 m/s. After this experiment, the 

dried flowers would be analyzed the total 

phenolic (mg GAE/100 g), flavonoid (mg 

QE/100 g), carotenoid (µg/g) and sensory 

score. 

Effect of Infrared drying Temperature 

(oC) the Quality of Dried 

Chrysanthemum Indicum Flower 

By selecting the optimal steaming time and 

drying power, these blanched flowers would 

be dried by infrared dryer under power 200 

W at different temperature (45oC, 50oC, 55oC, 

60oC, 65oC) with air velocity 0.5 m/s. After 

this experiment, the dried flowers would be 

analyzed the total phenolic (mg GAE/100 g), 

flavonoid (mg QE/100 g), carotenoid (µg/g) 

and sensory score. 

Effect of Infrared drying Air Velocity 

(m/s) the Quality of Dried 

Chrysanthemum Indicum Flower 

By selecting the optimal steaming time, 

drying power and drying temperature, these 

blanched flowers would be dried by infrared 

dryer under power 200 W at temperature 

60oC with different air velocity values (0.5, 

1.0, 1.5, 2.0, 2.5 m/s). After this experiment, 

the dried flowers would be analyzed the total 

phenolic (mg GAE/100 g), flavonoid (mg 

QE/100 g), carotenoid (µg/g) and sensory 

score. 

Physico-chemical, Sensory and 

Statistical Analysis 

Total phenolic content (mg GAE/100g) was 

determined through the HPLC method [21]. 

Aluminum chloride colorimetric method was 

used for flavonoids (mg QE/100 g) 

determination [22].Carotenoid content (µg/g) 

was analyzed by HPLC [23]. Sensory score 

was evaluated by a group of panelist using 9 

point-Hedonic scale. The experiments were 

run in triplicate with three different lots of 

samples. Statistical analysis was performed 

by the Stat graphics Centurion XVI. 

Result & Discussion 

Effect of Steaming Time in Blanching to 

the Total Phenolic, Flavonoid, 

Carotenoid and Sensory Score of 

Chrysanthemum Indicum Flower 

Raw Chrysanthemum indicum flowers were 

blanched by vapor in different duration (30s, 

45s, 60s, 75s, 90s). Our results were 

elaborated in Table 1.  
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It’s obviously seen that 60s in vapour 

steaming as blanching was adequate to 

preserve the highest amount of total 

phenolic, flavonoid, carotenoid as well as 

good appearance. So this value was selected 

for further experiments. 

 

Table 1: Effect of vapour steaming time (s) to the quality of steamed Chrysanthemum indicum flower 

Steaming time (s) 30 45 60 75 90 

Total phenolic 

(mg GAE/100g) 

57.42±0.00c 61.19±0.03b 63.47±0.01a 58.23±0.00bc 56.05±0.02d 

Total flavonoid 

(mg QE/100g) 

33.51±0.03cd 35.18±0.03b 37.24±0.02a 34.39±0.00c 32.80±0.01d 

Carotenoid (µg/g) 77.18±0.05d 79.42±0.02bc 83.04±0.03a 81.55±0.01b 78.69±0.03c 

Sensory score 5.68±0.03c 6.12±0.02b 6.59±0.04a 6.44±0.00ab 6.05±0.02bc 

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between them 

was not significant (α = 5%) 

 

A method of combined infrared and steam 

blanching was applied in blanching to 

inactivate enzymes that cause brown 

discoloration and loss of bioactive 

components inside Chrysanthemum 

indicum L. flower [24]. 

Effect of Infrared drying Power (W) to 

the Quality of Dried Chrysanthemum 

indicum Flower 

By selecting the optimal steaming time, these 

blanched flowers would be dried by infrared 

dryer under different power (100, 150, 200, 

250, 300 W) at temperature 45oC with air 

velocity 0.5 m/s. Our results showed in Table 

2. It’s clearly noted that the optimal infrared 

drying power should be 200 W to preserve the 

best quality of dried Chrysanthemum 

indicum flower. So this value was selected for 

further experiments. 

 

Table 2: Effect of infrared drying power (W) to the quality of dried Chrysanthemum indicum flower 

Drying power (W) 100 150 200 250 300 

Total phenolic 

(mg GAE/100g) 

63.47±0.01a 63.39±0.01a 63.31±0.00a 61.13±0.02b 58.41±0.02c 

Total flavonoid 

(mg QE/100g) 

37.24±0.02a 37.19±0.02ab 37.05±0.04b 34.29±0.00c 31.13±0.01d 

Carotenoid (µg/g) 83.04±0.03a 82.84±0.01ab 82.60±0.05b 78.13±0.06c 74.30±0.03d 

Sensory score 6.59±0.04cd 7.35±0.00b 7.84±0.03a 7.05±0.05c 6.42±0.03d 

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between them 

was not significant (α = 5%) 

 

Effect of Infrared Drying Temperature 

(oC) the Quality of Dried 

Chrysanthemum Indicum Flower 

By selecting the optimal steaming time and 

drying power, these blanched flowers would 

be dried by infrared dryer under power 200 

W at different temperature (45oC, 50oC, 55oC, 

60oC, 65oC) with air velocity 0.5 m/s. Our 

results were noted in Table 3. The optimal 

drying temperature was recorded at 60oC so 

we choose this value for further experiments. 
 

Table 3: Effect of infrared drying temperature (oC) to the quality of dried Chrysanthemum indicum flower 

Drying temperature (oC) 45 50 55 60 65 

Total phenolic 

(mg GAE/100g) 

63.31±0.00a 63.24±0.00ab 63.17±0.01ab 63.08±0.02b 60.26±0.01c 

Total flavonoid 

(mg QE/100g) 

37.05±0.04a 37.00±0.02ab 36.89±0.03ab 36.85±0.00b 32.11±0.02c 

Carotenoid (µg/g) 82.60±0.05a 82.41±0.00ab 82.15±0.02ab 82.04±0.01b 79.15±0.03c 

Sensory score 7.84±0.03c 8.04±0.01bc 8.09±0.03b 8.34±0.05a 8.21±0.00ab 

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between them 

was not significant (α = 5%) 

 

Studies were conducted to standardize drying 

techniques for chrysanthemum flowers for 

better display quality of dry flowers.  Among 

different methods of drying microwave oven 

drying with silica gel as medium recorded 

maximum score of 4.06 and 4.02 in terms of 

texture and shape, respectively. However 

colour and over all acceptability was 

maximum in oven drying with white sand as 

embedding medium (4.05 and 4.04 

respectively). Best results in terms of display 

quality were obtained when flowers were 

dried at 80 percent micro power level for 120 

seconds [25]. 

 Effect of Infrared drying Air Velocity 

(m/s) the Quality of Dried 

Chrysanthemum indicum Flower 

By selecting the optimal steaming time, 

drying power and drying temperature, these 

blanched flowers would be dried by infrared 
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dryer under power 200 W at temperature 

60oC with different air velocity values (0.5, 

1.0, 1.5, 2.0, 2.5 m/s). Our results were noted 

in Table 4. The optimal air velocity was 

recorded at 1.5 m/s so we choose this value 

for application. 

 

Table 4: Effect of air velocity to the quality of dried Chrysanthemum indicum flower 

Drying air velocity (m/s) 0.5 1.0 1.5 2.0 2.5 

Total phenolic 

(mg GAE/100g) 

63.08±0.02c 64.11±0.02b 64.75±0.00a 64.38±0.05ab 63.82±0.01bc 

Total flavonoid 

(mg QE/100g) 

36.85±0.00c 36.95±0.00bc 37.29±0.03a 37.11±0.02ab 37.02±0.04b 

Carotenoid (µg/g) 82.04±0.01bc 82.19±0.04ab 82.35±0.02a 82.17±0.05b 81.94±0.03c 

Sensory score 8.34±0.05c 8.49±0.00b 8.73±0.01a 8.58±0.02ab 8.42±0.03bc 

Note: the values were expressed as the mean of three repetitions; the same characters (denoted above), the difference between them 

was not significant (α = 5%) 

 

The effects of different drying conditions, 

such as infrared power, drying air 

temperature and velocity, on quality of 

strawberry were evaluated. Drying time 

decreased with increased infrared power, air 

temperature and velocity. An increase in 

power from 100 W to 300 W, temperature 

from 60 to 80°C and velocity from 1.0 m.s⁻¹ to 

2.0 m.s⁻¹ decreased fruit color quality index. 

For total phenol and anthocyanin content, 

300 W, 60 oC, and 1.0 m.s⁻¹ were superior to 

the other experimental conditions [26]. 

Conclusion 

Blanching is an important step before drying 

of herbal materials to inactivate enzymes 

that cause brown discoloration and loss of 

bioactive components. Infrared irradiation 

has potential for drying herbs because it is 

gentle and shortens the processing duration. 

The flower drying is an important post-

harvest strategy for improving product 

quality as well as providing added value. We 

have successfully examined different 

technical variables influencing to the drying 

process of Chrysanthemum indicum flower.  

Due to low moisture content, these dried 

flowers can be kept in ambient environment 

for longer periods without losing their 

appearance and pharmaceutical value. Dried 

chrysanthemum flowers are in considerable 

demand in the global market. 
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