
ABSTRACT
Tea is one of the most popularly consumed beverages worldwide. Pakalana (Telosma cordata Merrill) or Thien Ly 
flower as a valuable crop in different rural areas of Vietnam. It has a great amount of phytochemical components 
beneficial for human health. It can be converted into herbal tea like a healthy drink. There  is not any literature 
mentioned to tea processing from the Pakalana (Telosma cordata Merrill) flower. Therefore objective of this 
study focused on the effect of citric acid concentration (0.05, 0.1, 0.15, 0.2, 0.25%) in blanching; vacuum drying 
temperature (40oC, 45oC, 50oC, 55, 60oC) and pressure (-0.2, -0.4, -0.6, -0.8, -1.0 bar) to total phenolic content 
(mg GAE/g), antioxidant activity (μM Fe2+/g) and organoleptic attribute (sensory score) of the dried pakalana 
flower tea. Results showed that pakalana flower should be blanched in hot water 95oC at 5 seconds in the present 
of citric acid 0.2% and then being dried by vacuum dryer at 50oC, -0.8 bar for 6 hours to get the final moisture 
content below 10.0% available for preservation. Pakalana flower could be utilized as an appropriate material for 
processing one kind of functional food.
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INTRODUCTION

The genus Telosma includes three species, Telosma 
cordata, T. pallida and T. puberula (Michele and Manop, 
2019). Telosma cordata or Thien ly is grown as a valuable 
crop in different rural areas of Vietnam. It is a perennial 
vine propagating from rooted stem cuttings and growing 
on trellises of various kinds (dau et al., 2008). Pakalana 
(Telosma cordata Merrill) flower was cultivated as floral 

fragrance plant (widodo, 2014). The flowers are very 
fragrant, peduncle 0.5-1.5 cm, puberulent (Shakun and 
Shivani, 2019). This plant was popular for its flower as 
vegetable with great antimicrobial property (krasaekoopt 
and kongkarnchanatip, 2005). The leaves are good 
source of essential oils as well as exhibit many medicinal 
properties for ailments  such as wound, scaby, ulcer, 
headache. Flower buds  have normally  been consumed 
stir-fried or boiled. They were used in cooking and 
medicinally to treat conjunctivitis. At 21oC and 24oC, 
inflorescence initiation of pakalana flower occured after 
3 weeks and the clusters grew to 6 mm in another 2 weeks 
(Criley 1995). Geraniol, beta-ionone, dihydro-beta-ionone, 
dihydro-beta-ionol, and cis-and trans-theaspirane were 
major volatile components of Pakalana (Telosma cordata 
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Merrill) flower (Arai et al., 1993). Extract of pakalana 
(Telosma cordata Merrill) flower has a great antidiabetic 
potential (Lilibeth and Edna, 2014).

Edible flowers have valuable phytochemical constituents 
with abundant antioxidant activities. Phenolics are 
a substantial and diverse group of phytochemicals 
(ngoitaku et al., 2016). Phenolics are responsible for 
antioxidant characteristics related to their capabilities 
to scavenge free radicals, break radical chain reactions 
and chelate metals. They are correlated with a reduced 
risk of cardiovascular disease and cancers (huang et al., 
2010). herbal teas are infusions made from fruits, leaves, 
flowers, roots and stems of plants and are intended for 
oral aqueous consumption (Malongane et al., 2018). 
herbal teas contribute extremely strong taste, relaxation, 
rejuvenation with different therapeutic and energizing 
benefits (Chandini, 2014; Joubert et al., 2017; Florence 
et al., 2020; Quang and hoang, 2020). 

Production of tea has been broadly investigated on 
variety of materials such as chamomile, ginger, ginseng, 
peppermint, cinnamon, roselle etc. however, the research 
on production of edible flower tea from pakalana flower 
has been rarely reported. Therefore purpose of this  study 
focused on the citric acid concentration in blanching 
and vacuum drying temperature and pressure to total 
maintain the phenolic content, antioxidant capacity and 
organoleptic property of pakalana flower, to be used as  
tea a popular functional herbal drink.

MATERIAL AND METHODS

Pakalana (Telosma cordata Merrill) flowers were collected 
from Soc Trang province, Vietnam. After collecting, they 
must be quickly conveyed to laboratory for experiments. 
The fresh edible flowers were cleaned under tap water 
to remove foreign matters; the petals were separated 
and kept at room temperature to drain. Petals were 
blanched and dried under different conditions. Chemical 
substances and reagents such as Folin-Ciocalteu reagent, 
sodium carbonate, gallic acid standard, acetate buffer, 
TPTZ , hCl, FeCl. 6h2o were all analytical grade supplied 
from Rainbow Trading Co. Ltd., Vietnam.

Effect of citric acid concentration in blanching to total 
phenolic content (mg GAE/g), antioxidant activity  
(μM Fe2+/g) and organoleptic attribute (sensory score)  
in the dried pakalana (Telosma cordata Merrill) flower  
tea: Raw pakalana (Telosma cordata Merrill) flowers  
were blanched in citric acid solution (0.05, 0.1, 0.15, 0.2, 
0.25%) at 95oC, 5 seconds. Then they were dripped and 
dried by vacuum dryer at 40oC, -0.2 bar for 6 hours by 
vacuum dryer. Then they were analyzed total phenolic 
content (mg GAE/g), antioxidant activity (μM Fe2+/g), 
organoleptic attribute (sensory score) to choose the best 
citric acid concentration in blanching.

Effect of vacuum drying temperature and pressure to 
total phenolic content (mg GAE/g), antioxidant activity 
(μM Fe2+/g) and organoleptic attribute (sensory score) 

in the dried pakalana (Telosma cordata Merrill) flower  
tea: Raw Pakalana (Telosma cordata Merrill) flowers were 
blanched in hot water with 0.2% citric acid at 95oC in 5 
seconds. Then these samples would be dripped and dried 
under vacuum dryer at different temperature (40oC, 45oC, 
50oC, 55oC, 60oC) and different pressure (-0.2, -0.4, -0.6, 
-0.8, -1.0 bar) for 6 hours. All samples were analyzed 
total phenolic content (mg GAE/g), antioxidant activity 
(μM Fe2+/g), organoleptic attribute (sensory score) to 
select the optimal drying condition.

Phytochemical, sensory analysis: The total phenolic 
content (TPC, mg GAE/g) was estimated as gallic acid 
equivalents by the Folin–Ciocalteu reagent method 
(djeridane et al., 2006). An extract of 1 mL from Pakalana 
was mixed with 5 mL of Folin-Ciocalteu reagent in a test 
tube and kept at ambient temperature. After 10 min, 4 
mL of 7.0% (w/v) na2Co3 and the mixture was left for 
reaction at ambient temperature in a dark place for 30 
minutes. The absorbance of the reacted mixture was then 
measured at 765 nm using a spectrophotometer. The total 
phenolic content of the extracts was expressed as mg 
gallic acid equivalent (mg GAE) based on the standard 
curve of gallic acid solutions. 

The antioxidant activity (FRAP, μM Fe2+/g) was measured 
by ferric-reducing antioxidant power (benzie and Strain, 
1996). The FRAP reagent was prepared by mixing acetate 
buffer (250 mM, ph 3.5), a solution of 10 mM TPTZ in 40 
mM hCl, and 20 mM FeCl3 at 10:1:1 (v/v/v). The reagent 
(3.400 μL) and sample solutions (100 μL) were added to 
each well and mixed thoroughly. The absorbance was 
taken at 593 nm after 30 minutes. organoleptic attribute  
(sensory score) of pakalana (Telosma cordata Merrill) 
flower  was assessed by a group of 11 panelists using 
the 9-point hedonic scale. 

Statistical analysis: The experiments were run in 
triplicate with three different lots of samples. The data 
were presented as mean±standard deviation. Statistical 
analysis was performed by the Statgraphics Centurion 
xVI.

RESULTS AND DISCUSSION

Effect of citric acid concentration in blanching to total 
phenolic content (mg GAE/g), antioxidant activity (μM 
Fe2+/g) and organoleptic attribute (sensory score) in the 
dried pakalana (Telosma cordata Merrill) flower  tea: 
In our reseach, raw pakalana (Telosma cordata Merrill) 
flowers  were blanched in citric acid solution (0.05, 0.1, 
0.15, 0.2, 0.25%) at 95oC, 5 seconds. Then they were 
dripped and dried by vacuum dryer at 40oC, -0.2 bar for 
6 hours by vacuum dryer. Then they were analyzed total 
phenolic content (mg GAE/g), antioxidant activity (μM 
Fe2+/g), organoleptic attribute (sensory score) to validate 
the appropriate blanching condition. Results were 
mentioned in figure 1-3. From figure 1-3, the pakalana 
(Telosma cordata Merrill) flower  should be blanched at 
95oC in 5 seconds in the presence of 0.2% citric acid to 
maintain the most total phenolic content, antioxidant 
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capacity and organoleptic attribute in the dried pakalana 
(Telosma cordata Merrill) flower tea.

of citric acid in the blanching medium resulted in higher 
total phenolic retention and antioxidant activity than 
the usage of water only. This result was similar to other 
findings in blanching white saffron (Pujimulyani et al. 
2010), corn (Randhir et al., 2008), wheat (Cheng et al., 
2006). It was presumed that in blanching process, the 
antioxidants in the form of glycoside were hydrolized 
into aglikon and sugar (yue and xu, 2008). The blanching 
of pakalana flower increased antioxidant activity. 
Phenolic compounds could breakdown during the 
blanching. The increased of antioxidant activity in the 
blanching treatment could be explained due to heating 
which caused antioxidant compound to be extracted 
more easily (Pujimulyani et al. 2010). 

According to Montinee et al. (2017), the aqueous 
extract of Telosma flower had the highest total 
phenolic concentration (991.3 mg GAE/100g). It had 
the highest activities as a dPPh radical scavenger 
(252.5 mg/L) and as an inhibitor of lipid peroxidation. 
For anti-lipid peroxidation, the IC50 (the half-maximal 
inhibition concentration) value of the aqueous Telosma 
flower extract was 1539.93 mg/L. Flavonoids are the 
bioactive phytochemical constituents which make 
the plant resistant to the attack of microbes, insects 
and also protect the animals against various diseases  
(Guevara et al., 2000; Silva et al., 2002; nessa et al., 
2012). 

Flavonoids possess strong antioxidant activity and 
free radical-scavenging capacity and inhibit protein 
glycation (Silva et al., 2002; Matsuda et al., 2003; wu 
et al., 2005). blanching is one of the most important 
pre-treatment step in processing of various herbal tea 
products. The main purpose of blanching is to inactivate 
enzymes that cause negative effects on the product 
quality. high temperature in short time blanching is 
normally prefered to avoid the occurence of degradable 
reactions during the storage. unfortunately blanching 
also creates changes in cellular structure and composition  
(Vina et al., 2007).

Effect of vacuum drying temperature and pressure to 
total phenolic content (mg GAE/g), antioxidant activity 
(μM Fe2+/g) and organoleptic attribute (sensory score) 
in the dried pakalana (Telosma cordata Merrill) flower  
tea: In the present  research, raw pakalana (Telosma 
cordata Merrill) flowers  were blanched in hot water with 
0.2% citric acid at 95oC in 5 seconds. Then these samples 
would be dried by vacuum dryer at different temperature 
(40oC, 45oC, 50oC, 55, 60oC) and different pressure  
(-0.2, -0.4, -0.6, -0.8, -1.0 bar). All samples were analyzed 
total phenolic content (mg GAE/g), antioxidant activity 
(μM Fe2+/g), organoleptic attribute (sensory score) to 
validate the appropriate drying temperature and pressure. 
Results were mentioned in figure 4-9. From figure 4-9, 
the pakalana (Telosma cordata Merrill) flower  should be 
dried at 50oC, -0.8 bar to maintain the most total phenolic 
content (mg GAE/g), antioxidant activity (μM Fe2+/g) and 
organoleptic attribute in the dried pakalana (Telosma 
cordata Merrill) flower  tea. These could be explained 
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Figure 1: Effect of citric acid concentration (%) in 
blanching to total phenolic content (mg GAE/g) in the dried 
pakalana (Telosma cordata Merrill) flower  tea

Figure 2: Effect of citric acid concentration (%) in 
blanching to antioxidant activity (μM Fe2+/g) in the dried 
pakalana (Telosma cordata Merrill) flower  tea

Figure 3: Effect of citric acid concentration (%) in 
blanching to organoleptic attribute (sensory score) in the 
dried pakalana (Telosma cordata Merrill) flower  tea

Flower is an important part of plant containing natural 
antioxidants such as phenolic acids, flavonoids, 
anthocyanin and many other phenolic compounds (kaur 
et al., 2006). Phenolic compounds are the most important 
phytochemicals in pakalana (Telosma cordata Merrill) 
flower  which flavonoids and anthocyanins are the most 
common groups (Sarepoua et al., 2013). The application 
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by faster inactivation of oxidase enzyme (polyphenol 
oxidase) at higher temperature (Lim and Murtijaya, 2007; 
Saifullah et al., 2019).

Figure 4: Effect of drying temperature (oC) at -0.2 bar 
pressure to total phenolic content (mg GAE/g) in the dried 
pakalana (Telosma cordata Merrill) flower tea

Figure 5: Effect of drying temperature (oC) at -0.2 bar 
pressure to antioxidant activity (μM Fe2+/g) in the dried 
pakalana (Telosma cordata Merrill) flower tea

Figure 6: Effect of drying temperature (oC) at -0.2 bar 
pressure to organoleptic attribute (sensory score) in the 
dried pakalana (Telosma cordata Merrill) flower tea

Figure 7: Effect of drying pressure (bar) at 50oC to  total 
phenolic content (mg GAE/g) in the dried pakalana 
(Telosma cordata Merrill) flower tea

Figure 8: Effect of drying pressure (bar) at 50oC to 
antioxidant activity (μM Fe2+/g) in the dried pakalana 
(Telosma cordata Merrill) flower tea

Figure 9: Effect of drying pressure (bar) at 50oC to 
organoleptic attribute (sensory score) in the dried pakalana 
(Telosma cordata Merrill) flower tea

Total phenolic content loss caused by enzymatic reactions 
could be minimized by blanching before vacuum drying. 
drying is generally identified as a process of water 
removal and decreasing of herbal moisture content in 

limiting microbial and enzymatic activity, consequently 
maintaining product stability (Taha et al., 2015). Vacuum 
drying is a popular strategy utilized for dehydration of 
various herbal plants, especially matrices having thermal 
sensitive components (Methakhup et al., 2005).

In drying period, metabolically active plants lose moisture 
slowly. Polyphenol oxidases are not able to degrade 
phenolic components in dehydration. degradation of 
phytochemicals could be related to thermal process only 
(Ismail et al., 2004). drying process resulted in a depletion 
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of naturally occurring antioxidants was mentioned in raw 
plant materials (Tomaino et al., 2005). Thermal process 
might create significant loss in antioxidants, deactivate 
enzymes and degrade phytochemicals (Taha et al., 2015). 
Volatile compounds are key contributors to herbal tea 
flavour (Gong et al., 2017). The drying at 80 0C produced 
the dried Roselle with the highest retention of total 
phenolic content (Quang and hoang, 2020).

CONCLUSION

Pakalana flower has attracted a great attention due to 
a variety of its bioactive phytochemical constituents. 
In this reseach, we have successfully investigated some 
major technical parameters of citric acid concentration in 
blanching and vacuum drying conditions influencing to 
processing of pakalana (Telosma cordata Merrill) flower 
into herbal tea. Phenolic component and antioxidant 
capacity could be stronly affected during the blanching 
and drying. diversification of valuable pakalana (Telosma 
cordata Merrill) flower into healthy herbal tea could 
enhance its agricultural commercial value.
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