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ARTICLE INFO ABSTRACT 

Received:  15/3/2022 Chlorophyll is well-known as the only natural green pigment that owns high 

biological values with an enormous amount worldwide. In this study, the 

experiment was designed to a two-level factorial design with three factors, 

including storage temperature (4 and 28 C), level of light (with or without 

light transmission through the package), and level of oxygen (high and low 

oxygen concentration in package). The chlorophyll content in samples was 

analyzed every three days. The results showed that the Weibull model could 

characterize chlorophyll content change in dried P. fruticose leaves. Factors 

including temperature, light, oxygen and their interactions significantly 

forced the rate of chlorophyll degradation. Storage of dried P. fruticose 

leaves at 4 C, lack of light and oxygen could get the highest retention of 

chlorophyll a and b. And in this condition, the half-life was 222 days and 

376 days for the degradation of chlorophyll a and b, respectively. 
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1. Introduction 

Chlorophyll is well-known as the only natural green pigment with an enormous amount 

worldwide [1]. Especially, chlorophyll was proven to own high biological values such as 

preventing cancer [2], anti-inflammatory, and antibacterial properties [3], [4], antioxidant 

activity [2], etc. Therefore, chlorophyll is often used as one of the quality indicators in food 

processing and preservation studies. While research on chlorophyll retention in final products 

is numerous, studies on the kinetics of chlorophyll degradation during storage are still limited. 

Studies on kinetics of chlorophyll degradation were essential to provide vital kinetic parameters 

that were used to control, design, and optimize the operation to produce the best quality of the 

product. In the previous limited studies, the kinetics of chlorophyll degradation had been 

performed in the storage of frozen broccoli [5], thermal treatment of pureed coriander leaves 

[6], mint leaves puree [7], pasteurization of whole spinach (Spinacia oleracea) leaves [8] and 

microwave drying of Brussels sprouts [9], etc. Most studies reported that chlorophyll 

degradation could be determined by zero-, first-, and second-order models. Currently, the 

Weibull distribution was proven that most suitable for the description of chemical [10] or 

enzymatic reaction kinetics [11], microbial degradation [12], predicting nutrient degradation 

during drying [13]. Therefore, the Weibull model becomes more convenient in predicting multi-

objects at the same time. It is still limited in using the Weibull model to predict the change of 

chlorophyll during storage. 

In food materials containing chlorophyll, Polyscias fruticosa (L.) Harms leaves are attractive 

materials. Polyscias fruticosa leaves (PFLs) belong to the Araliaceae family [14] that is 

popularly distributed in moist tropical climates like India, Malaysia, Indonesia, Laos, 

Cambodia, Vietnam, etc. PFLs are herbs that were figured out therapeutic effects such as 
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antipyretic [15], anti-inflammatory [15], [16], anti-tussive [17], etc. Recently, PFLs could be 

used as herbal tea or food ingredients. However, PFLs have been still underutilized. 

Therefore, this study aimed to investigate the kinetics of chlorophyll change storage of dried 

PFLs. Important factors, including temperature, level of light, and oxygen in the package, were 

used to design experiments. The results of this study could be used to control the storage 

operation of PFLs and the suitable storage condition was suggested to enhance the trade value 

of products. 

2. Materials and Methods 

2.1. Materials and chemicals 

Fresh PFLs originated from a local company in Tay Ninh province, Vietnam was used as 

materials. To ensure the uniformity of materials, the leaves owned the bright green were sorted 

by size with 4.2±0.5 cm length and without visual defects. The fresh leaves had the moisture 

content approximation of 3.76 g/g dry basis (d.b.). Before conducting experiments, these leaves 

(25 gram per batch) were dried by microwave oven (Electrolux EMM2001W) at the power of 

300 W until the moisture content reached about 0.075 g/g d.b. The time for drying in ranging 

from 9 to 10 min. Then dried PFLs was fractionated in 10 g containers and used as materials.  

Acetone (99.8% purity) was purchased from Sigma-Aldrich and distilled water was of 

analytical grade.  

2.2. Experimental design 

The design of the experiment used was a full factorial design with three factors, including 

one numerical factor (storage temperature) and two category factors (level of light and level of 

oxygen in package). Two-level of each factor were applied. The temperature varied 4 and 28 

C. Dried PFLs were packaged in the transparent plastic and aluminium foil bag that 

corresponded to two levels of light in a package: presence and absence of light. And the 

presence and absence of oxy were investigated using non-vacuum and vacuum packing. There 

are total of 16 runs was preserved during 30 days and each run was determined the chlorophyll 

content at each 3-day interval. All the experiments were replicated three times, and the average 

values were used. 

2.3. Analytical method 

The chlorophyll content was determined by the method of Kumar et al. (2015) [18] with 

some modifications. Samples (0.1 g) were grinded and extracted with 10 mL acetone 80% (v/v). 

The extract was separated from the crushed mass by vacuum filtration through Whatman No. 1 

filter paper and washed with 10 mL acetone 80% (v/v). The chlorophyll extract was taken in a 

25-mL volumetric flask, then measured at 663, 645 nm using a UV-Vis spectrophotometer 

(SHIMADZU UV 1800). Chlorophyll a and b (mg/g dry basis) was calculated according to the 

below Eq. (1) and (2), respectively: 

( )645 6632,59 12,72

1000
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ck
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−  +  

  
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  
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2.4. Mathematical model for chlorophyll degradation 

Many mathematical theories have been used to model the change of chemical compounds 

during processing and preservation [19]. Previous studies confirmed these changes mainly 

follow the zero-, first-, or pseudo-first-order model [19]. Recently, the Weibull model has 
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received a large interest in the kinetic study on degradation. Weibull model was proven to be 

suitable for predicting the degradation of vitamin C and total polyphenol during drying [13]. 

Therefore, in this study, the Weibull model was used to characterize chlorophyll degradation 

during the storage of dried PFLs at different conditions. Weibull model was displayed following 

equation [13]: 

0

exptC t

C





  
= −  

     
(3) 

Where, Co and Ct corresponded to chlorophyll (a or b) content at initial and time t (mg/g 

d.b.); 𝜏 can be considered the reaction time constant (day);  is a fitting parameter. 

The half-life was also calculated from the estimated coefficient in the Weibull model as 

shown: 

( )
1

1 2 ln 2t

=  

(4) 

The statistic parameters including R2 value, RMSE standard deviation, and 2 value was 

shown to identify the ability in the prediction of the tested model 
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2.5. Data analysis 

All experiments were conducted in triplicate. Microsoft Excel (2019) and MATLAB R2014 

software were used to calculate and analyze the experimental data. Analysis of factor effects 

and interactions between factors were conducted using Design-Expert software 10.1. 

3. Results and Discussion 

3.1. The change of chlorophyll content during storage of dried PFLs 

The photograph of dried PFLs during 30-day storage are shown in Figure 1 and the changes 

in chlorophyll a and b during the storage of dried PFLs under different conditions are shown in 

Figure 2. 

 

At 4C with the lack of 

light and presence of oxygen 

in the package (4LP) 

 

At 4C with the lack of 

light and oxygen in the 

package (4LL) 

 

At 4C with the 

presence of light and lack of 

oxygen in the package (4PL) 

 

At 4C with the 

presence of light and 

oxygen in package (4PP) 
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At 28C with the lack of 

light and presence of oxygen 

in the package (28LP) 

 

At 28C with the lack 

of light and oxygen in the 

package (28LL) 

 

At 28C with the 

presence of light and lack of 

oxygen in the package 

(28PL) 

 

At 28C with the 

presence of light and 

oxygen in the package 

(28PP) 

Figure 1.  The photographs of dried PFLs after 30-day storage at different conditions 

  

  
Figure 2.  The change of chlorophyll a and b in dried PFLs during 30-day storage (a and c), and the 

logarithm of the normalized concentration of chlorophyll-a (b) and chlorophyll b (c) versus time (days) 

Figure 2 showed that both chlorophylls a and b in PFLs were decreased during storage. In 

which, all dried leaves were stored at 4 C retained higher chlorophyll a and b than stored at 28 

C in condition with/without contact light and/or oxygen. Chlorophyll degradation during 

storage may be related to thermal processing, and in this case, it would be the drying process. 

Under thermal treatment, the structure of chlorophyll could be changed due to the linkage 
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broken between protein and chlorophyll [20]. After drying, free chlorophyll was released and 

different derivatives of chlorophyll were created, leading to chlorophyll compounds being easy 

to degrade during storage. The loss of chlorophyll content was confirmed by enzymatic and 

non-enzymatic reactions [20]. Consequently, the color of the product was changed [20], and 

lower sensorial value of the product (see Figure 1). Comparison between results as shown in 

Figure 2, it was indicated the change of color would depend on the level of chlorophyll 

degradation. Specifically, the color could vary from bright green to dark green even to brown 

color after 30-day storage of dried leaves.  

3.2. Kinetic of chlorophyll degradation during storage of dried PFLs 

Results from Table 1 presented that all R2 values are greater than 0.90. Besides, the RMSE 

and χ2 were low ranging from 0.0033 to 0.0256 and 1.2010-5 to 7.2310-4, respectively. 

Therefore, the Weibull model could be used to predict the change of chlorophyll (a and b) 

during the storage of dried PFLs. 

Table 1. Statistical parameters of non-linear regression analysis for chlorophyll degradation during storage 

of dried PFLs 

Storage 

Conditions 

Chlorophyll a Chlorophyll b 

R2 RMSE 2 R2 RMSE 2 

4LP 0.9554 0.0175 3.37E-04 0.9298 0.0169 3.14E-04 

4PP 0.9631 0.0193 4.10E-04 0.9689 0.0183 3.69E-04 

4LL 0.9029 0.0186 3.80E-04 0.9040 0.0256 7.23E-04 

4PL 0.9729 0.0125 1.71E-04 0.9709 0.0146 2.35E-04 

28LP 0.9953 0.0117 1.51E-04 0.9920 0.0158 2.76E-04 

28PP 0.9829 0.0215 5.09E-04 0.9867 0.0222 5.43E-04 

28LL 0.9995 0.0033 1.20E-05 0.9944 0.0101 1.12E-04 

28PL 0.9903 0.0184 3.73E-04 0.9877 0.0235 6.09E-04 

Note:  

4LP: At 4C with the lack of light and presence of oxygen in the package 

4PP: At 4C with the presence of light and oxygen in the package 

4LL: At 4C with the lack of light and oxygen in the package 

4PL: At 4C with the presence of light and lack of oxygen in the package 

28LP: At 28C with the lack of light and presence of oxygen in the package 

28PP: At 28C with the presence of light and oxygen in the package 

28LL: At 28C with the lack of light and oxygen in the package 

28PL: At 28C with the presence of light and lack of oxygen in the package 

From the Weibull model, kinetic parameters of chlorophyll degradation during storage at 

different conditions were estimated and summarized in Table 2. In addition, the half-life values 

(t1/2, days) calculated from Eq. (4) are also presented in Table 2. 

The relationship between half-life value and investigated factors was determined by linear 

regression method using Design-Expert software 10.1. Pareto chart presented the level of 

effects of each factor and interactions of factors in Figure 3.   
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Table 2. The kinetic parameters of chlorophyll degradation during storage of dried PFLs 

Storage 

Conditions 

Chlorophyll a Chlorophyll b 

 (days)  1 2t

(days) 

 

(ngày) 
 1 2t (days) 

4LP 247.33 0.530 124 
230.4

8 

0.70

9 
137 

4PP 76.16 1.036 53 91.00 
0.80

3 
58 

4LL 221.68 0.803 140 
375.6

4 

0.57

8 
199 

4PL 136.35 0.858 89 
181.1

1 

0.59

7 
98 

28LP 37.87 0.716 23 34.24 
0.68

4 
20 

28PP 41.02 1.078 29 28.68 
0.71

1 
17 

28LL 44.74 1.102 32 59.67 
0.78

9 
38 

28PL 34.54 1.072 25 25.92 
0.88

5 
17 

Note:  

4LP: At 4C with the lack of light and presence of oxygen in the package 

4PP: At 4C with the presence of light and oxygen in the package 

4LL: At 4C with the lack of light and oxygen in the package 

4PL: At 4C with the presence of light and lack of oxygen in the package 

28LP: At 28C with the lack of light and presence of oxygen in the package 

28PP: At 28C with the presence of light and oxygen in the package 

28LL: At 28C with the lack of light and oxygen in the package 

28PL: At 28C with the presence of light and lack of oxygen in the package 

A) B) 

Figure 3.  Pareto chart presented effects of storage conditions on degradation of chlorophyll a (A) and b (B) 

in the dried PFLs 
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The results from Figure 3 could divide into three sections depending on the level of effect 

on the half-life of chlorophyll (a and b). The first group had a high level of effect that could 

include following order temperature (denoted A) > level of light (denoted B) > interaction of 

temperature and level of light (denoted AB). The second group had a medium level of effect 

were the level of oxygen (denoted C) and interaction of temperature and level of oxygen 

(denoted AC). Finally, the last group had a low level of effect including the interaction of level 

of light and level of oxygen (denoted BC) and interaction between temperature, level of light, 

and level of oxygen (denoted ABC). Based on these results, using linear regression of the 

experimental data, the half-life for chlorophyll a and b, t1/2 (days) correlated with investigated 

factors was shown corresponding to the following equations: 

( )1 2 64.41 37.28 15.37 7.105 15.11 5.93t Chla A B C AB AC= − − − + +
 

(7) 

( )1 2 73.02 50.07 25.55 14.95 19.72 10.59 4.86t Chlb A B C AB AC BC= − − − + + +
 

(8) 

where A, B, and C are the encoded temperature, levels of light and oxygen, respectively, 

such that the low, and high levels of temperature, or levels of light or oxygen, correspond to 

−1, and 1, respectively. The standard error of Equation (7) and (8) corresponded to 8.30 and 

1.41 days and the adjusted R2 value for the fit was 0.969 and 0.999, respectively. Very high R2 

values (closely 1) indicated the strong correlation between observed values and predicted 

values. Effects of each factor and these interactions on the half-life of chlorophyll a and b during 

storage of dried PFLs was presented in Figure 4 and 5, respectively.  

Based on results shown in Eq. (7), (8), and Figure 4, 5, it was indicated that both the half-

life of chlorophyll a and b decreased when temperature or level of light or level of oxygen 

increased. Coefficients from Eq. (7), (8) also showed that temperature was the factor that had 

the largest effect on the degradation of chlorophyll, following the level of light, and finally the 

level of oxygen in packages. For effects of factor interactions, results showed that at the same 

storage temperature, an increment of light or oxygen in the package could lower the half-life of 

chlorophyll a and b. In other words, the larger the rate of chlorophyll degradation, the more 

level of light or oxygen in the package. However, storage of dried leaves at low temperature (4 

°C), this increase of chlorophyll degradation rate was larger than at high temperature. And, the 

results were found to be similar interactions between the level of light and the level of oxygen. 

But, when the light resistance package was used, the increase of chlorophyll degradation rate 

was insignificant larger than light transmission package.  

The higher chlorophyll retention at low-temperature storage had also been reported in the 

previous study [21], which led to sensorial values being higher than at high-temperature storage. 

In this study, chlorophyll a and b in dried PFLs was degraded both lack and presence of light 

in the package. In previous study, chlorophyll degradation in lack of light condition was 

reported due to free radical mechanism with slow rate [22] and mainly produced phytoene, 

3,7,11,15-tetramethyl-2,3-epoxyhexadecan-1-ol, and 3,7,11,15-tetramethylhexa decane-1,2,3-

triol [23], [24]. And, the rate of chlorophyll was faster at a higher level of light [22]. For the 

impact of oxygen on chlorophyll degradation, many previous publications have been reported 

[23], [24]. Double bonds in porphyrin ring and isoprenoid phytin branched-chain were easy to 

react with singlet oxygen and produce hydroperoxides along with transit double bonds [25]. 

And then, hydroperoxides would break oxygen-oxygen bonding to release free radicals [25]. 

The oxidation reaction by singlet oxygen was reported that it was the main oxidative mechanism 

of phytol in chlorophyll b in the presence of light [23]. And our results supported the finding 

that the presence of light was more crucial on chlorophyll degradation than singlet oxygen in 

the package.  
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Figure 4.  Effects of investigated factors and their interactions on the half-life of chlorophyll during storage 

of dried PFLs 
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Figure 5.  Effects of investigated factors and their interactions on the half-life of chlorophyll b during 

storage of dried PFLs 

4. Conclusions 

The change of chlorophyll a and b in the dried PFLs at different storage conditions were 

characterized. The results showed that chlorophyll a and b in the leaf was degraded during 

storage for all investigated conditions. Investigated factors (temperature, the level of light, and 

oxygen), and these interactions had significant impacts on the half-life of chlorophyll a and b. 

Storage of the dried PFLs at low temperature (4°C), lack of light and oxygen in the package 

would retain the highest content of chlorophyll a and b. And, in this storage condition, the 

highest half-life values were 222 days and 376 days for degradation of chlorophyll a and b, 

respectively. Therefore, the application of antioxidants, active packaging, etc. could minimize 

the degradation of chlorophyll compounds in green leaves.   

Acknowledgments 

This study was funded by Nguyen Tat Thanh University Foundation for Science and 

Technology Development. 

REFERENCES 
 

[1] A. Humphrey, “Chlorophyll as a color and functional ingredient,” J. Food Sci., vol. 69, no. 5, pp. C422–C425, 2004. 

[2] M. G. Ferruzzi and J. Blakeslee, “Digestion, absorption, and cancer preventative activity of dietary chlorophyll derivatives,” Nutr. Res., 
vol. 27, no. 1, pp. 1–12, 2007. 

[3] S. Chernomorsky, A. Segelman, and R. D. Poretz, “Effect of dietary chlorophyll derivatives on mutagenesis and tumor cell growth,” 

Teratog. Carcinog. Mutagen., vol. 19, no. 5, pp. 313–322, 1999. 
[4] Y. Okai and K. Higashi-Okai, “Potent suppressing activity of the non-polyphenolic fraction of green tea (Camellia sinensis) against 

genotoxin-induced umu C gene expression in Salmonella typhimurium (TA 1535/pSK 1002)–association with pheophytins a and b,” 

Cancer Lett., vol. 120, no. 1, pp. 117–123, 1997. 
[5] E. M. Gonçalves, M. Abreu, T. R. Brandao, and C. L. Silva, “Degradation kinetics of color, vitamin C and drip loss in frozen broccoli 

(Brassica oleracea L. ssp. Italica) during storage at isothermal and non-isothermal conditions,” Int. J. Refrig., vol. 34, no. 8, pp. 2136–

2144, 2011. 

[6] S. G. Rudra, B. Sarkar, and U. Shivhare, “Thermal degradation kinetics of chlorophyll in pureed coriander leaves,” Food Bioprocess 

Technol., vol. 1, no. 1, pp. 91–99, 2008. 

https://jte.hcmute.edu.vn/index.php/jte/index
mailto:jte@hcmute.edu.vn


 

ISSN: 2615-9740 

JOURNAL OF TECHNICAL EDUCATION SCIENCE 
Ho Chi Minh City University of Technology and Education 

Website: https://jte.hcmute.edu.vn/ 
Email: jte@hcmute.edu.vn 

 

 

JTE, Issue 70B, June 2022 66 
 

[7] S. Gaur, U. Shivhare, B. Sarkar, and J. Ahmed, “Thermal chlorophyll degradation kinetics of mint leaves puree,” Int. J. Food Prop., 

vol. 10, no. 4, pp. 853–865, 2007. 

[8] M. Aamir, M. Ovissipour, B. Rasco, J. Tang, and S. Sablani, “Seasonality of the thermal kinetics of color changes in whole spinach 
(Spinacia oleracea) leaves under pasteurization conditions,” Int. J. Food Prop., vol. 17, no. 9, pp. 2012–2024, 2014. 

[9] E. Nakilcioglu-Taş and S. Otleş, “Degradation kinetics of bioactive compounds and antioxidant capacity of Brussels sprouts during 

microwave processing,” Int. J. Food Prop., vol. 20, no. sup3, pp. S2798–S2809, 2017. 
[10] J. Cai and R. Liu, “Application of Weibull 2-Mixture Model To Describe Biomass Pyrolysis Kinetics,” Energy Fuels, vol. 22, no. 1, 

pp. 675–678, Jan. 2008, doi: 10.1021/ef700514t. 

[11] M. K. L. Wong, J. R. Krycer, J. G. Burchfield, D. E. James, and Z. Kuncic, “A generalised enzyme kinetic model for predicting the 
behaviour of complex biochemical systems,” FEBS Open Bio, vol. 5, pp. 226–239, Jan. 2015, doi: 10.1016/j.fob.2015.03.002. 

[12] N. Mishra and V. M. Puri, “Modeling the Inactivation of Listeria monocytogenes by Combined High Pressure and Temperature Using 

Weibull Model,” J. Food Process Eng., vol. 36, no. 5, pp. 598–607, Oct. 2013, doi: 10.1111/jfpe.12023. 
[13] T. V.L. Nguyen, P. B. D. Nguyen, X. C. Luu, B. L. Huynh, S. Krishnan, and P. T. Huynh, “Kinetics of nutrient change and color 

retention during low‐temperature microwave‐assisted drying of bitter melon (Momordica charantia L.),” J. Food Process. Preserv., 

vol. 43, no. 12, p. e14279, 2019. 
[14] J. J. Brophy, E. V. Lassak, and A. Suksamrarn, “Constituents of the volatile leaf oils of Polyscias fruticosa (L.) Harms.,” Flavour 

Fragr. J., vol. 5, no. 3, pp. 179–182, 1990. 

[15] B. M. Bernard, N. Pakianathan, R. Venkataswamy, and M. C. Divakar, “A pharmacognostic report on the leaf and root of Polyscias 
fruticosa (L.) harms,” Anc. Sci. Life, vol. 18, no. 2, p. 165, 1998. 

[16] G. A. Koffuor et al., “Anti-inflammatory and safety assessment of Polyscias fruticosa (L.) Harms (Araliaceae) leaf extract in 

ovalbumin-induced asthma,” J. Phytopharm., vol. 3, no. 5, pp. 337–342, 2014. 
[17] G. A. Koffuor, A. Boye, J. Ofori-Amoah, S. Kyei, C. K. Nouoma, and A. P. Debrah, “Evaluating muco-suppressant, anti-tussive and 

safety profile of Polyscias fruticosa (L.) Harms (Araliaceae) in asthma management,” J. Adv. Med. Med. Res., pp. 1–11, 2015. 

[18] S. S. Kumar, P. Manoj, N. P. Shetty, and P. Giridhar, “Effect of different drying methods on chlorophyll, ascorbic acid and antioxidant 
compounds retention of leaves of Hibiscus sabdariffa L.,” J. Sci. Food Agric., vol. 95, no. 9, pp. 1812–1820, 2015. 

[19] R. Villota and J. G. Hawkes, “Reaction kinetics in food systems,” Handb. Food Eng., vol. 2, pp. 125–286, 1992. 

[20] J. W. Heaton and A. G. Marangoni, “Chlorophyll degradation in processed foods and senescent plant tissues,” Trends Food Sci. 
Technol., vol. 7, no. 1, pp. 8–15, 1996. 

[21] R. Martins and C. Silva, “Modelling colour and chlorophyll losses of frozen green beans (Phaseolus vulgaris, L.),” Int. J. Refrig., vol. 

25, no. 7, pp. 966–974, 2002. 
[22] E. Lee, H. Ahn, and E. Choe, “Effects of light and lipids on chlorophyll degradation,” Food Sci. Biotechnol., vol. 23, no. 4, pp. 1061–

1065, 2014. 

[23] J. Rontani, A. Rabourdin, D. Marchand, and C. Aubert, “Photochemical oxidation and autoxidation of chlorophyll phytyl side chain in 
senescent phytoplanktonic cells: potential sources of several acyclic isoprenoid compounds in the marine environment,” Lipids, vol. 

38, no. 3, pp. 241–254, 2003. 

[24] L. Zolla and S. Rinalducci, “Involvement of active oxygen species in degradation of light-harvesting proteins under light stresses,” 

Biochemistry, vol. 41, no. 48, pp. 14391–14402, 2002. 

[25] B. Chen and J. Huang, “Degradation and isomerization of chlorophyll a and β-carotene as affected by various heating and illumination 
treatments,” Food Chem., vol. 62, no. 3, pp. 299–307, 1998. 

 

 

Thi-Van-Linh Nguyen. Dr. Thi-Van-Linh Nguyen is a researcher, lecturer and vice dean of Faculty of Environmental 
and Food Engineering – Nguyen Tat Thanh University (NTTU). She obtained her doctorate degree in Food Technology 

from University of Technology - Vietnam National University Ho Chi Minh city (Vietnam) in April, 2022. Her study 

focuses on the application of novel drying technology to dehydrate materials containing high bioactive compounds. Her 
research interests include the application of novel technology to retain the highest content of compounds containing 

high antioxidant capacity; kinetics of quality change during processing or storage; drying fruit, vegetables, mushroom 

and herbs; development of new products from dried food materials. 

 

Thi-Tuyet-Ngan Tran. Ms. Thi-Tuyet-Ngan Tran is an alumnous of Faculty of Environmental and Food Engineering 
– Nguyen Tat Thanh University (NTTU). She successfully defended her thesis with a topic related to the kinetics of 

chlorophyll degradation in products from dried leaves of Polyscias fruticosa (L.) Harms during storage. Finally, she 

obtained her bachelor degree in Food Technology from NTTU in April, 2022.  

 

Quoc-Duy Nguyen. MEng. Quoc-Duy Nguyen is currently working as a lecturer and researcher at the Department of 

Food and Environmental Engineering, Nguyen Tat Thanh University (NTTU). After graduating from Ho Chi Minh 

City University of Technology (Vietnam National University Ho Chi Minh City) in 2011 with Bachelor degree of Food 
engineering, he pursued the Master's program in Food and Beverage Technology at the same university in 2013. In the 

relentless pursuit of new knowledge, his research focuses on the extraction of antioxidants and natural pigments from 

plant materials. In addition, microencapsulation technologies that help to stabilize and extend shelf-life of the extracts 
to produce antioxidant preparations are also of interest. 

 

Thi-Thuy-Dung Nguyen. MEng. Thi-Thuy-Dung Nguyen is a lecturer of Faculty of Environmental and Food 
Engineering – Nguyen Tat Thanh University (NTTU). She obtained a master's degree in Food Technology from 

University of Technology - Vietnam National University Ho Chi Minh city (Vietnam) in April 2013. Her study focuses 

on the development of new products from plant materials, and the application of novel technology to retain the highest 
content of compounds containing high antioxidant capacity in food 

 

https://jte.hcmute.edu.vn/index.php/jte/index
mailto:jte@hcmute.edu.vn

