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Yellow camellia (Camellia chrysantha) plant is naturally distributed in Vietham. Its flower has great ability
to improve human health due to its phytochemical substances such as selens, catechin, quercetin and
polyphenols. Therefore, its flower is commonly infused in dry form as tea. Freeze-drying is based on low
temperatures to avoid the degradation of thermolabile constituents, preserve physicochemical and
organoleptic properties. In this study, the impact of freeze-drying conditions on the quality of floral tea
from Camellia bud was examined. Five different temperatures (-40, -45, -50, -55, -60 -C) and five
working shelf pressures (0.022, 0.028, 0.034, 0.040, 0.046 mbar) were clarified. Results showed that
0.04 mbar at -55 °C were suitable for dehydration of the Camellia flower buds into functional tea. The
most total phenolic content (807.4+1.3 mg GAE/100 g), flavonoid content (397.5+0.4 mg QE/100 g),
DPPH free radical scavenging (206.1+0.5 pg/mL), ABTS radical scavenging activity (45.7+0.01mM

TE/g) would be maintained in the dried flower bud.
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INTRODUCTION

Yellow camellia (Camellia chrysantha) is
planted as an ornamental and herbal tree. Its
flower has an excellent potential to minimize
cancer, hypertension, diarrhea, obesity,
cholesterol, and atherosclerosis (Tran et al. 2019;
Nguyen et al. 2019c). The extracts from yellow
camellia flower have antioxidant properties,
superoxide anions, and hydroxyl free radicals
scavenging assays (Qin et al. 2008).
Polysaccharides, polyphenols, saponins, and
flavonoids are active components existing in this
flower contributing to its therapeutic properties
(Wei et al. 2015; Hisashi et al. 2016; Pereira et al.
2017; Nguyen et al. 2019a). Its constituents may
be potential chemopreventive agents
for esophageal squamous cell carcinoma (Lu et
al. 2016). Essential oil of tea flower included
different volatile elements and remarkable DPPH
scavenging activity (Yungi et al. 2021). Tea flower

could be utilized as raw materials in health-care
food and food flavour (Zhenchun et al. 2014).
Freeze-drying is one of the most effective
dehydration methods. It is based on the moisture
separation by sublimation of frozen sample hence
to preserve bioactive components as original
appearance, colour and flavour of raw material
(Zheng et al. 2015; Silva-Espinoza et al. 2020).
Major obstacle of freeze-drying application is the
long-time process and energy cost. Objective of
our study is to examine the influence of freeze-
drying conditions such as temperature and
pressure to phenolic contents and antioxidant
properties in the dried Camellia flower bud.

MATERIALS AND METHODS

2.1 Material

Camellia flower buds were collected from
Dong Nai province. They should be processed as
soon as possible. They were dried by freeze dryer
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(Telstar, Spain). Chemical

analytical grade.

reagents were all

2.2 Researching method

Camellia flower buds were kept in
polyethylene bag and frozen at -20 °C for 12
hours. The samples were separated from the bag
and put in freezedryer at different temperature (-
40, -45, -50, -55, -60 °C) for 24 hours at various
pressure (0.022, 0.028, 0.034, 0.040, 0.046
mbar). The final moisture content of dried bud was
9.5+0.5%.Completing drying, samples were
stored in plastic bag for analysis. All samples
were taken to examine total phenolic content (mg
GAE/100 g), total flavonoid content (mg QE/ 100
g), DPPH free radical scavenging (ug/mL),
ABTSradical scavenging activity (mM TE/g). The
total phenolic content (mg GAE/ 100 g) was
quantified by the Folin-Cicalteau
method(Abdullakasim et  al. 2007).Aluminum
chloride colorimetric method was used to measure
total flavonoid content (mg QE/100) (Mandal et al.
2013).DPPH free radical scavenging activity
(ug/mL) wasdeterminedfollowing method
described by Andriana et al. (2019). ABTSradical
scavenging activity (mM TE/g) was evaluated
following method described by Sowndhararajan
and Kang (2013).

2.3 Statistical analysis

The experiments were run in triplicate with
different groups of samples. The data were
presented as mean standard deviation. Statistical
analysis was performed by the Stat graphics
Centurion version XVI.

RESULTSAND DISCUSSION

In  Vietham, the vyellow Camellia is
regularlyinfused to prepare drink tea by its
healthycharacteristics (Hong et al. 2020).
Extractof yellow Camellia revealed anti-anxiety,
antidepressant, and anti-bacterial characteristics
(Xu et al. 2018; Nguyen et al. 2019b).The
functional value of yellow Camellia is superior to
green tea. Moreover, consuming golden camellia
tea may not be suffered from caffeineinduced side
effects. Hence its teacould be used as a natural
alternative to current caffeine-free tea (Pham et al.
2020).

Table 1 presented the total phenolic, flavonoid
content, DPPH free radical scavenging, ABTS
radical scavenging activity of Camellia flower buds
affected by drying temperature. Drying
temperature significantly influenced the total
phenolic, flavonoid content, DPPH, ABTS of
Camellia flowers.

Table 1: Effect of drying temperature (°C) to phenolic composition and antioxidant capacity of
Camellia flower bud

Drying temperature (°C) Raw -40 -45 -50 -55 -60
Total phenolic content a d cd c be b
(mg GAE/100 g) 827.6+1.1 741.3+0.7 762.6+1.2 784.9+0.8 807.9+1.3 813.5+0.9
Total flavonoid content a " c be b b
(mg QE/100 g) 497.2+1.2 301.5+0.9 341.7+1.3 362.7+0.7 399.4+1.1 401.4+1.2
DPPH free radical 286.740.6° | 100.6:0.5% | 161.5:0.9° | 187.3:0.6™ | 202.9+0.5° | 204.5+0.8"
scavenging(pug/mL)
ABTS radical scavenging b b b
activity(mM TE/g) 49.3+0.02?2 30.7+0.04° 33.9+0.01° 40.2+0.02 45.4+0.03? 48.7+0.012

Note: the values were expressed as the mean of twenty two samples; the same characters (denoted

above), the difference between them was not significant (a = 5%).

Table 2: Effect of vacuum pressure (mbar) to phenolic composition and antioxidant capacity of
Camellia flower bud

Drying pressure (mbar) 0 0.022 0.028 0.034 0.040 0.046
Total phenolic content d c b ab a a
(ma GAE/100 g) 481.5+0.7° | 574.5+1.1° | 650.7+1.4% | 713.4+1.0% | 807.4+1.3% | 819.2+1.4
Total ”a"é’gf’l'gocg)mem(mg 219.3+1.1° | 245.7+0.8" | 287.6+0.8> | 321.5+0.7% | 397.5+0.4% | 403.7+1.1
DPPH free radical 167.4+0.5° | 180.0+0.7% | 187.140.7° | 194.540.4% | 206.1+0.5% | 207.9+0.6°

scavenging(ug/mL)

ABTS radical scavenging c be b ab a a
activity(mM TE/Q) 19.6+0.03° | 27.1+0.01% | 31.5+0.02° | 38.6+0.03% | 45.7+0.01% | 46.5+0.02

Note: the values were expressed as the mean of twenty two samples; the same characters (denoted above), the
difference between them was not significant (a = 5%).
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Drying at -55 °C preserved the highest
content of total phenolic (807.9+1.3mg GAE/100
g), flavonoid content (399.4+1.1 mg QE/100 @),
DPPH (202.9+0.5ug/ml), ABTS (45.4+0.03mM
TE/g) in dried flower buds compared to the total
phenolic (827.6x1.1mg GAE/100 g), flavonoid
content (497.2+1.2mg QE/100 g), DPPH
(286.7+0.6ug/ml), ABTS (49.3+0.02mM TE/g) in
raw flower buds. The low thermal exposure of
thermolabile constituents to a minimal presence of
oxygen in a high porous matrix is less favourable
to oxidative reactions (Silva-Espinoza et al. 2020).

Phenolic compositions and antioxidant
properties were greatly influenced by drying
pressure (Naomi et al. 2018). Table 2 showed the
effectiveness of vacuum pressure to the total
phenolic, flavonoid content, DPPH free radical
scavenging, ABTS radical scavenging activity of
Camellia flower buds. It's obviously realized that
there was significant difference of the phenolic
composition and antioxidant capacity of Camellia
flower buds by vacuum pressure. However there
was no significant difference at vacuum pressure
0.040 mbar and 0.046 mbar. Therefore we could
choose 0.04 mbar at -55 °C for drying the Crinum
latifolium flower bulbs. From this freeze-drying
dehydration, the most total phenolic content
(807.4£1.3 mg GAE/100 g), flavonoid content
(397.5£0.4 mg QE/100 g), DPPH free radical
scavenging (206.1+0.5 pg/mL), ABTS radical
scavenging activity (45.7£0.01mM TE/g) would be
maintained in the dried flower bud. Tea flowers
include functional components similar to those of
tea leaves, such as catechins, flavonols, caffeine,
and amino acids (Yiyong et al.2018).In raw
material, antioxidants are existed in glycosidic
linkage with covalent bond. Freeze-drying induces
breakdown of cellular components and release of
them (Wei et al. 2013).

CONCLUSION

Freeze-drying has the most positive influence
on phytochemical substances and outlook of
Camellia flower bud in this research. the total
phenolic, flavonoid content, DPPH free radical
scavenging, ABTS radical scavenging activity of
Camelliaflower buds were affected by the shelf
temperature and the pressure during freeze-
drying. Consumer make high-ranking drink tea
from camellia due to its extremely beneficial
benefits. Freeze-drying of yellow camellia flower
into dried tea will improve its agricultural value
contributing to poverty reduction for ethnic people
in rural and mountainous areas.

CONFLICT OF INTEREST
The authors declared that present study was
performed in absence of any conflict of interest.

ACKNOWLEGEMENT

We acknowledged the financial support for the
publication provided by Binh Duong University,
Vietnam.

AUTHOR CONTRIBUTIONS
Nguyen Phuoc Minh arranged the
experiments and also wrote the manuscript.

Copyrights: © 2021@ author (s).

This is an open access article distributed under the
terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use,
distribution, and reproduction in any medium,
provided the original author(s) and source are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not comply
with these terms.

REFERENCES

Abdullakasim P, Songchitsomboon S,
Techagumpuch M. Antioxidant capacity, total
phenolics and sugar content of selected Thai
health beverages. Int J Food SciNutr. 2007;
58: 77-85.

Andriana Y, Xuan TD, Quy TN, Minh TN, Van TM,
Viet TD. Antihyperuricemia, antioxidant, and
antibacterial activities of Tridaxprocumbens
L. Foods 2019; 8: 21.

Hisashi M, Seikou N, Toshio M, Osamu
M, Masayuki Y. New biofunctional effects of
the flower buds of Camellia sinensis and its
bioactive acylatedoleanane-type
triterpeneoligoglycosides. J Nat Med 2016;
70: 689-701.

Hong HN, Hoang NN, Van CT. Assessment of
acute and sub-chronic toxicity of Camellia
hakodaeNinh leaves aqueous extracts in
experimental animals. African Journal of
Pharmacy and Pharmacology 2020; 14: 203-
211.

Lu D, Ji-Lin L, Xin-Qiang L, Lin L, Yan F,
Hai-Zhou L, Wen-Er W, Shu-Fang N, Li-Tu Z.
Flowers of Camellia nitidissima cause growth
inhibition,  cell-cycle dysregulation and
apoptosis in a human esophageal squamous
cell carcinoma cell line. Molecular Medicine
Reports 2016; 14: 1117-1122.

Bioscience Research, 2021 volume 18(2): 1604-1607

1606


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://pubmed.ncbi.nlm.nih.gov/?term=Nakamura+S&cauthor_id=27380283
https://pubmed.ncbi.nlm.nih.gov/?term=Morikawa+T&cauthor_id=27380283
https://pubmed.ncbi.nlm.nih.gov/?term=Muraoka+O&cauthor_id=27380283
https://pubmed.ncbi.nlm.nih.gov/?term=Muraoka+O&cauthor_id=27380283
https://pubmed.ncbi.nlm.nih.gov/?term=Yoshikawa+M&cauthor_id=27380283

Nguyen Phuoc Minh

Freeze-Drying (Lyophilization) of Yellow Camellia (Camellia chrysantha) Flower Bud

Mandal S, Patra A, Samanta A, Roy S, Mandal A,
Mahapatra TD, Pradhan S, Das K, Nandi DK.
Analysis of phytochemical profile of
Terminaliaarjuna bark extract with
antioxidative and antimicrobial properties.
Asian Pacific Journal of Tropical Biomedicine
2013; 3: 960-966.

Naomi MN, Willis OO, Jane A, Daniel SN. Effect
of drying methods on the retention of
bioactive compounds in African
eggplant.Food Sci. Nutr.2018; 6: 814-823.

Nguyen THV , Pham CB, Cam TI, Doan LP, Le
TT, Tran QT, Pham QL. Flavonoids isolated
from the flowers of Camellia chrysantha.
Vietnam Journal of Science and Technology
2019a; 57: 287-293.

Nguyen TT, Tran VH, Pham GD, Ninh T, Hung
NT, Hoang VD. A new sexangularetin
derivative from Camellia hakodae. Natural
Product Communications 2019b; 14: 1-4.

Nguyen VV, Pham QC, Do QT,Tran VH,
Sounthone D. Testing three proposed dna
regions (matk, rbcl and its2) for identification
of Camellia euphlebia and Camellia
chrysantha. Journal of Forestry Science and
Technology 2019; 7: 18-24.

Pereira CG, Barreira L, Bijttebier S, Pieters L,
Neves V, Rodrigues MJ, Rivas R, Varela J,
Custodio L. Chemical profiling of infusions
and decoctions of Helichrysumitalicumsub
sp. picardii by UHPLC-PDAMS and in vitro
biological activities comparatively with green
tea (Camellia sinensis) and rooibos tisane
(Aspalathuslinearis). Journal of
Pharmaceutical and Biomedical Analysis
2017; 145: 295-603.

Pham CB, Nguyen PH, Cam TI, Pham MQ, Tran
QT, Pham THM, Pham QL, Nguyen
THV.Determination of caffeine in the leaves
and flowers of camellia chrysantha by high-
performance liquid chromatography with dad
detection.Vietnam Journal of Science and
Technology 2020; 58: 267-273.

Qin XM, Lin HJ, Ning EC, Lu W. Antioxidative
properties of extracts from the leaves of
Camellia chrysantha (Hu) Tuyama. Food
Science and Technology 2008; 2:189-191.

Silva-Espinoza MA, Ayed C, Foster T, Mar-
Camacho M, Martinez-Navarrete N.The
impact of freeze-drying conditions on the
physico-chemical properties and bioactive
compounds of a freeze-dried orange
puree.Foods 2020; 9: 32.

Sowndhararajan K and Kang SC. Free radical
scavenging activity from different extracts of

leaves of Bauhinia vahlii Wight &Arn.Saudi J.
Biol. Sci. 2013; 20: 319-325.

Tran DM, Nguyen TT, Hoang TS, Dang VT,
Phung DT, Nguyen VT, Dao TD, Mai TL, Vu
TL, Nguyen HT, Nguyen TTP, Tran VD.
Golden Camellias: A Review. Archives of
Current Research International 2019; 16: 1-
8.

Wei E, Chan C, Lye PY, Eng SY, Tan YP.
Antioxidant  properties of herbs with
enhancement effects of drying treatments: A
synopsis. Free Radicals and Antioxidants
2013; 3: 2-6.

Wei JB, Li X, Song H, Liang YH, Pan YZ, Ruan
JX, Qin X, Chen YX, Nong CL, Su ZH.
Characterization and determination  of
antioxidant components in the leaves of
Camellia chrysantha (Hu) Tuyama based on
composition-activity relationship approach.
Journal of Food and Drug Analysis 2015; 23:
40-48.

Xu J, Wang M, Zhao J, Wang HD, Tang Q, Khan
IA. Yellow tea (Camellia sinensis L.), a
promising Chinese tea: Processing, chemical
constituents and health benefits. Food
Research International 2018; 107: 567-577.

YiyongC,YingZ,Lanting Z, Fang D,YouyingT,Ziyin
Y. Occurrence of Functional Molecules in the
Flowers of Tea (Camellia sinensis) Plants:
Evidence for a Second Resource.
Molecules 2018, 23: 790.

Yungi K, Gaochao W, Xinyu W, Tong W, Jieyang
S, Aibei Z, Lixue Z, Yang Z. Essential oils
from the dropped flowers of Camellia
japonica: Extraction optimization, chemical
profile and antibacterial property. American
Journal of Biochemistry and Biotechnology
2021; 17: 40-49.

Zhenchun C, Xin M, Yuxia J, Eun-Hye K, Ziyin
Y, Youying T. Optimisation of supercritical
carbon dioxide extraction of essential oil of
flowers of tea (Camellia sinensis L.) plants
and its antioxidative activity. J Sci Food Agric
2014; 94: 316-321.

Zheng M, Xia Q, Lu S. Study on drying methods
and their influences on effective components
of loguat flower tea. LWT-Food Science and
Technology 2015; 63: 14-20.

Bioscience Research, 2021 volume 18(2): 1604-1607

1607


https://sciprofiles.com/profile/author/TnhjeGdjQnBlc1JUcGtFaHJaMjRvRHFGbmowTFJBQWlzZ0twUlRXa3dkRT0=
https://sciprofiles.com/profile/842249
https://sciprofiles.com/profile/1130315
https://sciprofiles.com/profile/849615
https://sciprofiles.com/profile/201817
https://sciprofiles.com/profile/149839
https://sciprofiles.com/profile/149839

