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SUMMARY

In this study, 36 species belonging to 23 genera of family Asteraceae were discovered in Dai Dinh commune,
Tam Dao district, Vinh Phuc province, of which Vernonia is the most diverse genus with four species
accounting for 11.42% out of 36 species. The contents of 20-hydroxyecdysone (20E), quercetin and essential
oils were evaluated for Asteraceae species with different plant parts. The results showed that among 36 species,
the compound 20E was detected in 11 species, quercetin was found in seven species and essential oils were
evaluated in 23 species. The 20E content in the species varied from 0.005 % to 0.245% of dry weight with the
highest concentration was presented in Eupatorium fortunei. Artemisia vulgaris contained maximum amount of
quercetin with 0.349% of dry weight while Adenostemma viscosum obtained the higher essential oils in the
branch and leaf extracts than other speices. From the obtained information, this study could conclude that
Eupatorium fortunei, Artemisia vulgaris, and Adenostemma viscosum have high value of 20E, quercetin and
essential oils respectively will become potential sources of bioactive ingredients for foods, pharmaceuticals and

medicinal products.
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1. INTRODUCTION

The Asteraceae family is one of the largest
families in the plant kingdom with approximately
1,700 genera and 24,000 species worldwide (Sun
et al., 2017). In Vietnam, 126 genera with 374
species, of Asteraceac were identified (Bien,
2007). According to Plant List of Tam Dao
National Park (2010), 44 species, 33 genera of
Asteraceae species were recorded. Asteraceae
species has high potential uses in medicine and in
pharmaceutical, cosmetic and food secondary
metabolite industries (Bessada et al., 2015). They
indicated that chamomile (Matricaria recutita),
yarrow (Achillea millefolium), or wormwood
(Artemisia absinthium) with their highly aromatic
compounds were applied in medical stuff
(Bessada et al., 2015). Many Asteraceae species
have been consumed as traditional medicines and
teas daily (Bich et al., 2003; Loi, 2000).

20-hydroxyecdysone (20E) is a natural
bioactive compound of ecdysteroid which has
been identified in about 6% of plant species
(Mallek et al., 2018). Ecdysteroids are
synthesized in plants as phytoecdysteroid.
Several studies have showed that 20E was used

in medicine and pharmaceuticals or applied in
the biochemical and physiological processes of
plants (Golovatskaya, 2004; Tarkowska and
Stamad, 2016). In addition, some food
companies are showing interest in adding
ecdysteroid-containing plant materials or
extracts into food products as a way of
enhancing health claims and profit margins
(Naggar et al., 2017). In family Asteraceae,
Serratula  coronate was revealed as a
promissing source of 20E (Odinokov et al.,
2002) while Rhaponticum carthamoides,
Rhaponticum  integrifolium,  Rhaponticum
nanum,  Serratula  coronata,  Serratula
inermis,and  Serratula algida have high
ecdysteroid contents (Volodin et al., 2002).
Volodin et al. (2016) have analysed
phytoecdysteroid for 51 plant species collected
in Cuc Phuong National Park and Dac et al.
(2019) have evaluated 20E for 47 species
sampled in Tam Dao National Park.

Besides 20E, flavonoids are natural
compounds widely distributed in plants. They
have many crucial biological activities such as
antioxidant, antibacterial, antitumor capacities
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(Berardini et al., 2005). Quercetin (3,3',4',5,7-
pentahydroxyflavone) is one of the most
important flavonoids in the human diet
belonging to the subclass of flavonols (Sharma
et al., 2018). This compound exists in plants
with higher content than other compounds.
Quercetin  was reported to have great
therapeutic potential in the prevention and
treatment of different chronic diseases,
including cardiovascular and neurodegenerative
diseases, as well as cancer (Lesjak et al., 2018).
Recently, quercetin is being used as a dietary
supplement or supplement for human health
(Edwards et al., 2007). In the Western diet the
daily intake of quercetin is about 15 mg
(Lesjak et al., 2018).

Essential oils are mixture of volatile
compounds extracted from many plants.
Essential oils are fragrant, insoluble in water,
but soluble in organic solvents, evaporated in
normal temperature and isolated by hydro-
distillation method (Zhai et al., 2018).
Essential oils have been applied in
pharmaceutical and cosmetic industries. There
were 3,000 compounds of essential oils
identified and more than 300 compounds were
used as scent and perfumes (Vietnam
Pharmacopoeia 1971).

There are many researches focusing on
extraction, isolation of bioactive compounds
from medicinal plants to improve effectiveness
in treating diseases in Vietnam (Thuong et al.,
2006; Quang and Jong, 2011; Trang et al.,
2018). However, the information of 20E,
quercetin, and essential oils contents in
Asteraceae species are limited. This study was
conducted to provide informaiton of 20E,
quercetin and essential oils contents in
Asteraceae species growing in Dai Dinh
commune, Tam Dao district, Vinh Phuc
province of Vietnam.

2. RESEARCH METHODOLOGY

Determination of Asteraceae species
distribution
Three transects were conducted for

determination of Asteraceae species in Dai

Dinh commune, Tam Dao district, Vinh Phuc
province including (1) From bottom of the
cable car to the top of Tay Thien temple with
6km in long and mixed forest of broadleaf
trees habitat; (2) From Den Thong village to
stupa Tay Thien with 2 km in long and vacant
yard mix with grass habitat; (3) From Long
Sau village to Truc Lam monastery with 2km
in long and plantation habitat. All Asteraceae
species were sampled three specimens and
those species were identified (Bien, 2007).
Determination of species abundance

High frequency observation (+++) is a
species that appear on all three surveyed
transects, medium frequency observation (++)
is species that appear on two survey transects,
less frequence observation (+) is a species that
only exist in one survey transect.
Determination of 20E and quercetin
contents in plant samples by HPLC
Chemicals

Chemicals used were 20-hydroxyecdysone
(20E) and quercetin with > 99,9% purity
provided by the Institute of Biology, Komi
Science Center, Russian Academy of Science.
Solvents were obtained from local suppliers.
Plant materials and preparation of the
extracts

Whole plant including of branches, leaves,
flowers and roots were collected in Dai Dinh
commune, Tam Dao district and then washed
with tap water. After that, samples were oven
dried at 65°C to constant weight and then
ground into powder. An amount of 100 mg plant
powder was soaked in 3 ml of methanol 60% at
25°C for 16 hours. The extract was filtered and
then centrifuged at 12.000 rpm for 25 min. The
extract 1 ml was diluted with 2 ml of distilled
water and then passed through a Diapak C16
concentrating cartridge (BioChemMac Co.,
Russia). Samples were eluated from the
cartridge by using 70% methanol for HPLC
analysis (Khramova et al., 2008).
Quantification of 20E and quercetin by HPLC

Contents of 20E and quercetin were
measured at 242 nm using HPLC Agilent
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1200 (America), column Zorbax Eclipse
XDB-C18 (5 pum, 4,6 x 150 mm), the mobile
phase: water/acetonitrile (80/20), the flow rate
was 1 ml/min at 30°C. Identification of 20E or
quercetin were carried out by comparing their
retention times to the standards (Figure 1 and
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Figure 1. HPLC chromatogram of
standard 20E

Evaluation of essential oils

Essential oils were extracted according to
the method of Hammouda et al. (2013). An
amount of 100g of plant powder and 500 ml
distilled water were placed in a 2000 ml
round-bottom flask and connected to a
Clevenger-type apparatus to extract the
essential oils with hydro-distillation method
for 3 hours. The essential oils were obtained
and calculated using the following formula:

X% = a.100

where X is the content of essential oils (ml/g)
a is the volume of essential oils after extract
from 100 g dry weight (ml)
b is the amount of dry weight (g)
Statistical analysis: Data were analyzed using
SPSS 17 (SPSS Inc, Chicago, IL, USA). The
means of 20E and quercetin were compared
using student’s t-test. Statistical significance
was defined as p < 0.05.
3. RESULTS AND DISSCUSION
Distribution of Asteraceae species in Dai
Dinh commune, Tam Dao district, Vinh
Phuc province

Twenty-three genera with 36 species of
Asteraceae were identified in Dai Dinh
commune, Tam Dao district, Vinh Phuc
province (Table 1). In detail, 13 genera
included only one species, 8 genera consisted
of 2 species, and 2 genera had more than 3

(Vietnam Pharmacopoeia, 1971)

2). The 20E and quercetin contents were

expressed in % of dry weight and calculated

by formula of Volodin et al. (2018):

% 20E or quercetin content = [(dfxC)/m]x100
C is the peak area; m is the dry weight (g);

df is the sample extract dilution factor.
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Figure 2. HPLC chromatogram of standard quercetin

species. It was found that the number of
Asteraceae species in the study site is quite
diverse and abundant. However, the number of
species in each genus was not equal. The
genus had the highest number of species was
Vernonia with 4 species.

Total of 36 species in Asteraceae were
divided into four groups including medicinal
plants (MP), edible plants (EP), ornamental
plants (OP) and unknown use value plants
(UP). MP included the highest species
numbers with 23 species accounted for 64%,
other groups had 9-17 species (11-25%).

Regarding frequency observation of
Asteraceae species, 17 species were medium
frequence observation (47%), 14 species were
high frequence observation (39%) and 5
species were very low frequence observation.
Amount of 20E, quercetin and essential oils

Twenty-three species of Asteraceae were
evalutated essential oils, 11 species were
detected 20E, and 7 species were observed
quercetin (Table 2). The content of 20E varied
from 0.005% to 0.245%. Leaf extract of
Eupatorium fortunei obtained the highest
amount of 20E and this content was
significantly higher than that of other species
(»<0.05). Among 36 species, two species
including Artemisia vulgaris and
Elephantopus scaber were detected three
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compounds (20E, quercetin and essential oils)
and those species such as Adenostemma
Conyza leucantha, Eupatorium
Spilanthes  oleracea, Eclipta

vicosum,
odoratum,

hieracifolia,

determined with the compounds.

prostrata, Elephantopus tomentosus, Blumea
and Vernonia cinereal were

Table 1. Asteraceae species in Dai Dinh commune, Tam Dao district, Vinh Phuc province

No. Scientific names Local names Use values Frequen.cy
observation
Genus 1. Achillea
1 Achillea millefolium L. “Duong ky thao” MP (++)
Genus 2. Adenostemma
2 Adenostemma viscosum J.R Forst. & G.Forst.  “C6 héi hoa trang” MP, EP (+++)
3 Adenostemma lavenia (L.) Kuntze “Clic dinh” MP (++)
Genus 3. Ageratum
4 Ageratum conyzoides (L.) L. “Cut lon” MP (+++)
5  Ageratum houstonianum Mill. “Tam duyén” MP (++)
Genus 4. Artemisia
6 Artemisia vulgaris L. “Ngai ctru” MP, EP (+++)
Genus 5. Bidens
7  Bidens pilosa L. “Xuyén chi” MP (+++)
Genus 6. Blumea
8 Blumea hieracifolia Hayata “Bat tay” MP (++)
9 Blumea lanceolaria (Roxb.) Druce “Xuong séng” MP, EP (+++)
10 Blumea balsamifera (L.) DC. “Pai bi” MP (+)
Genus 7. Conyza
11 Conyza canadensis (L.) Cronquist “Thuong 130” MP (++)
12 Conyza leucantha (D.Don) Ludlow & “Co 16ng heo” MP ()
P.H.Raven
Genus 8. Cosmos
13 Cosmos sulphureus Cav. “Cac chudn” OP (++)
Genus 9. Crassocephalum
14 Crassocephalum crepidioides (Benth.) “Rau tau bay” EP (+++)
S.Moore
Genus 10. Eclipta
15  Eclipta prostrata (L.) L. “Nho ndi” MP (+++)
Genus 11. Elephantopus
16  Elephantopus scaber L. “Cuc chi thién” MP G
17  Elephantopus tomentosus L. “Cuc chan voi” MP (++)
Genus 12. Emilia
18  Emilia scabra DC. “Chua I¢ nham” EP (+++)
19  Emilia sonchifolia (L.) DC. Ex DC “Rau ma tia” MP, EP (+++)
Genus 13. Eupatorium
20 Eupatorium fortunei Turcz. “Man tu6i” MP, EP (++)
21 Eupatorium odoratum L. “Co lao” MP (+++)
Genus 14. Laggera
22 Laggera aurita (DC.) Sch.Bip. ex Schweinf.  “Cuc dinh” UP (++)
Genus 15. Lactuca
23 Lactuca sativa L. “Xalach” EP (+++)
24 Lactuca serriola L. t;Eu diép dau mai uP (+)
Genus 16. Siegesbeckia
25  Siegesbeckia orientalis L. “Hy thiém”
Genus 17. Spilanthes MP, OP (++)
26 Spilanthes oleracea L. “Nu 4o gan tim” UP (++)
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No. Scientific names Local names Use values Frequen'cy
observation
Genus 18. Synedrella
27  Synedrella nodiflora (L.) Gaertn. “Cé tho” UPp (++)
Genus 19. Tagetes )
28  Tagetes paluta L. “Cuc ca cuong” OP (++4)
Genus 20. Taraxacum . )
29  Taraxacum indicum Hand.-Mazz. “B06 cong anh an” EP (++)
Genus 21. Vernonia
30  Vernonia andersoni Clarke “Rau rau” MP (+)
31  Vernonia cinerea (L.) Less “Da huong nguu” UP (+++)
32 Vernonia divergens (DC.) Edgew “Bach dau r&” UP ()
33 Vernonia paluta (Aiton) Merrill “Nut 4o tim” OP (++)
Genus 22. Wedelia
34 Wedelia biflora (L.) DC. “Hai cuc” MP +H)
35  Wedelia chinensis (Osbeck) Merr. “Sai dat” MP (+++)
Genus 23. Xanthium i
36  Xanthium strumarium L. “K¢é dau ngya” MP (++)
Use values were defined according to Ly (1993) and Chi (2009)
EP: edible plant; MP: medicinal plant; OP: ornamental plant; UP: unknown use value plant
(+++): high frequency observation
(++): medium frequency observation
(+): less frequence observation
Table 2. Contents of 20E, quercetin and essential oils in Asteraceae species
Essential
No. Scientific names Part used 20E (%) Quercetin (%) Oils:l(lo/:;
Genus 1. Achillea
1 Achillea millefolium L. Leaf 0.020 £+ 0.00g - -
Genus 2. Adenostemma
Adenost ] J.R Forst.
g Cdenostemtma viscosum ST granch and leaf - 0.067+0.002c 1239
& G.Forst.
3 Adenostemma lavenia (L.) Kuntze = Branch and leaf - - 0.029
Genus 3. Ageratum
4  Ageratum conyzoides (L.) L. Branch and leaf - - -
Branch and leaf - - 0.120
5 A4 tum houstoni Mill.
geratum houstonianum Mi Flower ) ] 0.020
Genus 4. Artemisia
6  Artemisia vulgaris L. Branch and leaf 0.082 +£0.002d 0.349+0.001a 0.347
Genus 5. Bidens
Branch and leaf, - - -
7  Bidens pilosa L. ranc and fea
Flower - - -
Genus 6. Blumea
Branch and leaf 0.113 + 0.002c - 0.029
8  Blumea hieracifolia Hayata Flower 0.125 + 0.002¢ - 0.120
Root 0.115 £ 0.002¢ - 0.080
Branch and leaf - - 0.776
9 Blumea lanceolaria (Roxb.) Druce rancROa; - i i 0.609

10 Blumea balsamifera (L.) DC.

Branch and leaf

0.010 +0.001h
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No. Scientific names Part used 20E (%) Quercetin (%) Essential
oils (%)
Genus 7. Conyza
. Branch and leaf - - 0.404
11 Conyza canadense (L.) Cronquist Flowers ) ) 0.119
Branch and leaf - 0.008 £ 0.001f 0.210
D Conyza leucantha (D.Don) Flower i i 0.240
Ludlow & P.H.Raven
Root - - 0.070
Genus 8. Cosmos
Branch and leaf 0.033 + 0.002¢ - 0.120
13 Cosmos sulphureus Cav. Flower 0.052 + 0.002¢ - 0.330
Root 0.050 £ 0.001e - 0.209
Genus 9. Crassocephalum
Crassocephalum crepidioides Branch and leat i i 0.129
14 (Benth.) S.Moore Flower i i 0.809
Root - - 0.110
Genus 10. Eclipta
15  Eclipta prostrata (L.) L. Branch and leaf - 0.031 £ 0.001d 0.020
Genus 11. Elephantopus
16  Elephantopus scaber L. Branch and leaf 0.011£0.001h  0.013 + 0.002¢ 0.100
17  Elephantopus tomentosus L. Branch and leaf - 0.102 £ 0.002b 0.001
Genus 12. Emilia
18  Emilia scabra DC. Branch and leaf - - -
Branch and leaf - - -
19  Emilia sonchifolia (L.) DC. Ex DC Flower - - -
Root - - -
Genus 13. Eupatorium
20 Eupatorium fortunei Turcz. Leaf 0.245+0.01a - 0.659
Branch and leaf - 0.009 = 0.001f 0.308
21 Eupatorium odoratum L. Flower i i 0215
Genus 14. Laggera
” Laggera aurita (DC.) Sch.Bip. ex  Branch and leaf - - 0.249
Schweinf. Flower - - -
Genus 15. Lactuca
23 Latuca sativa L. Branch and leaf - - -
24 Latuca serriola L. Branch and leaf - - -
Genus 16. Siegesbeckia
25  Siegesbeckia orientalis L. Branch and leaf 0.005 £+ 0.001i - -
Genus 17. Spilanthes
26  Spilanthes oleracea L. Flower 0.184 £ 0.001b - 0.109
Genus 18. Synedrella
27  Synedrella nodiflora (L.) Gaertn. Branch and leaf - - 0.087
Genus 19. Tagetes
Branch and leaf - - 0.169
28  Tagetes paluta L.
Flower - - -
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No. Scientific names Part used 20E (%) Quercetin (%) E?sentlal
oils (%)
Genus 20. Taraxacum
29  Taraxacum indicum Hand.-Mazz. Leaf 0.021 £0.001¢g - -
Genus 21. Vernonia
30 Vernonia andersoni Clarke Branch and leaf - - -
Vernonia cinerea (L.) Less Branch and leaf 0.017 +0.001g - -
31 Flower 0.067 £ 0.003f - -
Root 0.023 £ 0.001g - 0.050
32 Vernonia divergens (DC.) Edgew - - 0.170
Branch and leaf - - 0.010
33 Vernonia paluta (Aiton) Merrill Flower - - -
Root - - 0.250
Genus 22. Wedelia
Branch and leaf - - 0.080
34 Wedelia biflora (L.) DC. Flower i i 0371
35  Wedelia chinensis (Osbeck) Merr. Leaf - - -
Genus 23. Xanthium
36  Xanthium strumarium L. Leaf - - -

Values of 20E and quercetin contents were represented the Mean £ SD (standard deviation) with three
replications. Means with the same letter are not significantly different at p < 0.05.

4. DISCUSSION

Phytoecdysteroids are triterpenoids which
have been identified in 100 terrestrial plant
family (Kayani, 2016). Dinan (2001) reported
that less than 2% of the world flora has been
investigated, among them 6% produce
phytoecdysteroids. Since phytoecdysteroids
was discovered for the first time in plants until
year 2000, scientists have only recorded 176
species of plants containing phytoecdysteroids
belonging to 28 families, but by 2017, 1.339

Figure 3. The chemical structure of 20E
(Mamadalieva et al., 2019)

This study found that there were differences
in 20E contents of different parts in
Asteraceae species (Table 2). Dinan (2001)
stated that 20E was synthesized in

plant species containing PEs belonging to 132
different families were identified (Dac et al.,
2019). The most common and biologically
active phytoecdysteroid found in plants is 20-
hydroxyecdysone (20E) (Kayani, 2016).
20Eis an ecdysteroid that is ecdysone
substituted by a hydroxy group at position 20
(Figure 2). 20E is one of the triteroenoids and
recognized steroidal hormone (Dinan, 2001;
Kayani, 2016).

Figure 4. The chemical structure of quercetin
(David et al., 2016)

reproductive organs was much higher than that
in roots, leaves and stems. Therefore, in
comparison of various plant parts of
Asteraceae in this research, flowers also
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contained high levels of 20E than leaves,
branches and roots. This finding agrees with
Dian (2001).

Quercetin is a flavonoid with another name of
3,5,7,4-pentahydroxyflavon pentahydroxyflavone
(Figure 4). This compound is yellow and
poorly soluble in hot water, well soluble in
alcohol and lipids and insoluble in cold water
(Lakhanpal et al., 2007) and commonly found
in apples, grapes, oranges, tangerines,
vegetables, nuts, olive oil, onions, and green
teas. Quercetin is revealed to have antioxidant
activity, health-beneficial effect (David et al.,
2016). One previous study was conducted to
exploit quercetin for 115 samples of 90
tropical species, it was found that more than
50% of the samples containing quercetin, of
which leaves of Indian mulberry, Ashitaba,
Chinese cedar, Vietnamese coriander,
Moringa were high in quercetin and luteolin
(Yang et al., 2008). In Vietnam, Lien (2011)
initially isolated four flavonoids ACI
(Ci6H1207), AC2 (Ci6H120¢), ACT (Ci3H160s)
and AC8 (Ci9H;306) in the Ageratum
conyzoides (one of Asteraceae species). Loi et
al. (2017) has determined the structure of two
flavonoids in Mulberry tree (Morus alba) is
kaempferol =~ 3-O-D-glucopyranoside  and
quercetin 3-O-a-L-rhamnopyranoside; Viet et
al. (2011) reported average content of
quercetin in 100 mg of Crinum latifolium leaf
powder (22.14 £ 0.23 mg). In general, studies
on quercetin in plants and especieally in
Asteraceae species in Vietnam are quite
limited. Therefore, results in this study was
the first identification of quercetin in
Asteraceae species in Vietnam.

The results in table 2 indicate that, the
essential oils contents are presented in all the
aerial parts but their amounts are not equal. In
some species, the content of essential oils
distributed in flowers accounts for more than
60% of the total amount of essential oils such
as Tagetes paluta, Blumea hieracifolia,
Cosmos  sulphureus,  Laggera  aurita,
Crassocephalum  crepidioides,  Vernonia

paluta (Table 2). Species with essential oil
contents are accumulated mainly in the leaves
including Conyza canadense, Eupatorium
odoratum, Ageratum houstonianum, Wedelia
biflora. The concentration of essential oils
ranged in different parts of the plant, probably
due to the growth time of each species. Thao
et al. (2011) concluded that in the period of
flowering, the concentration of essential oils
in the leaves is the lowest, whereas when the
flower starts to fade, the essential oils in the
leaves increases.
5. CONCLUSIONS

There were 36 species belonging to 23
genera of the family Asteraceae identified in
Dai Dinh commune, Tam Dao district, Vinh
Phuc province. Vernonia is the most diverse
and abundant genus with 4 species accounting
for 11.42%, followed by genus Blumea with
three species (accounting for 8.57%), the
remaining genera have only 1-2 species. The
analysis by HPLC showed that 11 species of
Asteraceae species contained detectable of
20E, seven species included quercetin and 21
species consisted of essential oils. Flowers
were indicated the highest content of 20E in
comparison to leaves, branches and roots.
Identification of quercetin in Asteraceae
species was the first report in Vietnam and it
was a reference for other research in the future.
This study suggests that those Asteraceae have
high value of 20E, quercetin and essential oils
such as Eupatorium fortune, Artemisia
vulgaris, Adenostemma viscosum will be as
potential sources to discover bioactive
ingredients for foods, pharmaceutical products
or medicines.

REFERENCES

1. Bandara B.M.R., Jayasinghe L., Karunaratne V.,
Wannigama G.P., Bokel M., Kraus W., Sotheeswaran S.
(1989). Ecdysterone from stem of Diploclisia
glaucescens. Phytochemistry, 28, 1073-1075.

2. Bessada S.M.F., Barreira J.C.M., Oliveira
M.B.P.P. (2015). Asteraccac species with most
prominent bioactivity and their potential applications: A
review. Industrial Crops and Products, 76, 604-615.

3. Berardini N., Fezer R., Conrad J., Beifuss U.,
Carle R., Schieber A. (2005). Screening of mango

JOURNAL OF FORESTRY SCIENCE AND TECHNOLOGY NO. 7 (2019) 79



Management of Forest Resources and Environment

(Mangifera indica L.) cultivars for their contents of
flavonol O- and xanthone C-glycosides, anthocyanin’s
and pectin. Journal of Agriculture and Food Chemistry,
53(5), 1563-1570.

4. Bessada S.M.F., Barreira J.C.M., Oliveira
M.B.P.P. (2015). Asteraceae species with most
prominent bioactivity and their potential applications: A
review. Industrial Crops and Products, 76, 604-615.

5. Bich D.H., Trung D.Q., Chuong B.X., Dong N.T.,
Dam D.T., Hien P.V., Lo V.N., Mai P.D., Man P.K.,
Nhu D.T., Tap N., Toan T. (2003). Medicinal plants and
medicinal animals in Vietnam. Science and Technology
Publishing House, 1, 722-724.

6. Bien L.K. (2007). Flora of Viet Nam. Science
and Technology Publishing House in Hanoi, 7.

7. Chi V.V. (2009). Dictionary of Vietnamese tree
name search. Agricultural publishing House.

8. Dac L.X., Huyen D.N., Loan V.T., Huong T.T.T.,
Anh N.V, Hoi N.D., Volodin V.V. (2019). The
evaluation on 20-hydroxyecdysone content of medicinal
plants in Tam Dao Naitonal Park and the buffer zone,
Vietnam Journal of Science and Technology, 2(61), 23-
29 (in Vietnamese).

9. David A.V.A., Arulmoli R., Parasuraman S.
(2016). Overviews of Biological Importance of
Quercetin: A Bioactive Flavonoid. Pharmacognosy
Review, 10(20), 84-89.

10.Dinan L. (2001). Phytoecdysteroids: biological
aspects. Phytochemistry, 57, 325-339.

11. Quantification of essential oils in medicinal herbs,
Vietnam Pharmacopoeia (1971), Medicine Publishing
House, 1, 133-134,

12.Edwards R.L., Lyon T., Litwin S.E., Rabovsky
A., Symons J.D., Jalili T. (2007). Quercetin reduces
blood pressure in hypertensive subjects. Journal of
Nutrition, 137, 2405-2411.

13. Golovatskaya I.F. (2004). Effect of ecdysterone
on morphological and physiological processes in plants.
Russian Journal of Plant Physiology, 51, 407—413.

14. Hammouda F.M., Saleh M.A., Abdel-azim N.S.,
Shams K.A., Ismail S.I., Shahat A.A., Saleh .A. (2013).
Evaluation of the essential oil of Foeniculum vulgare
Mill (Fennel) fruits extracted by three different
extraction methods by GC/MS. African Journal of
Traditional, Complementary and Alternative Medicines,
11(2), 277-279.

15.Kayani W.K. (2016). Biological Evaluation,
Phytoecdysteroids analyses and their enhancement in
Ajuga bracteosa Wall. ex Benth. Desertation of
Department  of  Biochemistry  Department  of
Biochemistry Faculty of Biological Sciences Quaid-i-
Azam University Islamabad, Pakistan.

16. Khramova E.P., Vysochina G.I., Tarasov O.V.,
Koutsenogii K.P., Krylova E.I., Trubina L.K.S., Syeva
Y.A. (2008). Biochemical Mechanisms of Plant
Adaptation under Radiation Impact. Chemistry for

Sustainable Development, 16, 257-265.

17. Lakhanpal P., Rai D.K. (2007). Quercetin: A
versatile flavonoid. Internet Journal of Medical Update,
2,22-37.

18. Lesjak M., Beara 1., Simin N., Pintac D., Majkic
T., Bekvalac K., Orcic D., Mimica-Dukic N. (2018).
Antioxidant and anti-inflammatory activities of
quercetin and its derivatives, 40, 68-75.

19.Lien N.T.K. (2011). Flavonoid in goat weed
(Ageratum conyzoides L. Asteraceae). Journal of
Science and Technology - Nguyen Tat Thanh University,
2, 60-65.

20.Loi D. T. (2006). Medicinal plants in Vietnam.
Medical Publishing House.

21.Loi V.D., Tinh D.T.N., Xuan B.T., Oanh V.K.,
Trung T.N., Vung N.T. (2017). Flavonoids Isolated from
the Leaf of Morus alba L. Collected in Thai Nguyen
province. Science Journal of Hanoi National University,
Medicine and Pharmacy Science, 33(1), 45-50.

22.Ly T.D., (editor) (2013). 1900 useful tree species
in Vietnam. Science and Technology Publishing House,
Hanoi.

23.Mallek A., Movassat J., Ameddah S., Liu J.,
Semiane N., Khalkhal A., Dahmani Y. (2018).
Experimental diabetes induced by streptozotocin in the
desert gerbil, Gerbillus gerbillus, and the effects of
shortterm 20-hydroxyecdysone administration.
Biomedicine & Pharmacotherapy, 102, 354-361.

24.Mamadalieva N.Z., Bohmdorfer S., Zengin G.,
Bacher M., Potthast A., Akramov D.K., Janibekov A.,
Rosenau T. (2019). Phytochemical and biological
activities of Silene viridiflora extractives. Development
and validation of a HPTLC method for quantification of
20-hydroxyecdysone, Industrial Crops and Products, 12,
542-548.

25.Naggar Y.A., Ghorab M., Mohamed K. (2017).
Phytoecdysteroids: Isolation and Biological
Applications. American Journal of Life Sciences, 5(7),
7-10.

26.Odinokov V.N., Galyautdinov 1.V., Nedopekin
D.V., Khalilov L.M. (2002). Phytoecdysteroids from the
juice of Serratula coronata L. (Asteraceae). Insect
Biochemistry and Molecular Biology, 32, 161-165.

27.Quang V.N. and Jong B.E. (2011). Antioxidant
activity of solvent extracts from Vietnamese medicinal
plants. Journal of Medicinal Plant Research, 5(13),
2798-2811.

28.Sharma A., Kashyap D., Sak K., Tuli H.S. (2018).
Therapeutic charm of quercetin and its derivatives: a
review of research and patents. Pharmaceutical Patent
Analyst (Epub ahead of print), 7(1), 15-32.

29.Sun W., Ma X., Zhang J., Su F., Zhang Y., Li Z.
(2017). Karyotypes of nineteen species of Asteraceae in
the Hengduan Mountains and adjacent regions. Plant
Diversity, 39(4), 194-201.

30. Tarkowska D., Stmad M.

(2016). Plant

80 JOURNAL OF FORESTRY SCIENCE AND TECHNOLOGY NO. 7 (2019)



Management of Forest Resources and Environment

ecdysteroids: plant sterols with intriguing distributions,
biological effects and relations to plant hormones.
Planta, 244,545-555.

31.Thao N.T.P.,, Hong P.T.T., My V.T. (2001).
Study on essential oils of some species of the genus
daisy (Chrysanthemum L.) in Vietnam. Proceeding of
studies on ecology and biological resources, 108-111.

32.Thuong P.T., Na M.K., Dang N.H., Hung T.M.,
Ky P.T., Thanh T. V., Nam N.H., Thuan N.D., Sok D.E.,
Bea K.H. (2016). Antioxidant activities of Vietnam

medicinal Plants, Natural Product Sciences, 12(1), 29-37.

33.Trang D.H.T., Son, H.L., Trung, P.V. (2018).
Investigation on the in vitro antioxidant capacity of
methanol extract, fractions, and flavones from Oroxylum
indicum Linn bark. Brazilian Journal of Pharmaceutical
Sciences, 54 (1), e17178.

34.Viet H.A., Thanh D.T.D., Oanh N.T.K., Thuy
N.H.L., Hue V.T.B. (2011). Optimized flavonoid
hydrolysis and construction flavonoid quantitative

process by HPLC from hydrolysis extract of Crinum
latifolium leaves. Medicial Journal of Ho Chi Minh, 15,
Supplement of No 1, 455-462.

35.Volodin V., Volodina, S.O., Loan V.T.,
Kuznetsov A.N. (2018). Plants contain ecdysteroid in
Cuc Phuong National Park (North Vietnam). Komi
Biological Journal, 3, 46-53 (in Russian).

36.Volodin V., Chadin I., Whiting P., Dinan L.
(2002). Screening plants of European North-East Russia
for ecdysteroids, 525-578.

37.Yang R.Y, Lin S., Kuo G. (2008). Content and
distribution of flavonoids among 91 edible plant species.
Asia Pacific Journal of Clinical Nutrition, 16 Suppl
1(S1), 275-279.

38.Zhai H., Liu H., Wang S., Wu J. (2018). Kluenter
A.M., Potential of essential oils for poultry and pigs.
Animal Nutrition 4, 179-186.

39. List of Plants in Tam Dao National Park (2010).
Provided by Le Thanh Cuong.

HAM LUQNG 20-HYDROXYECDYSONE (20E), QUERCETIN
VA TINH DAU CUA CAC LOAI CAY HQ CUC PHAN BO
TAI HUYEN TAM PAO, TINH VINH PHUC

Ping Ngoc Huyén', Phiing Thi Tuyén?, Vii Thi Loan', L& Xuan Dic'

"Trung tam Nhiét déi Viét - Nga
*Truwong Pai hoc Lam nghiép

TOM TAT

Nghién ctru dd x4c dinh duoc 36 loai thuc 23 chi trong ho Cuc phan b tai xa Pai Dinh, huyén Tam Do, tinh
Vinh Phuc, trong d6 chi Vernonia c6 nhiéu loai nhat 4 loai chiém 11,42% tong s loai. Ham lugng 20-
hydroxyecdysone (20E), quercetin va tinh diu dwoc xac dinh cho 36 loai ciy ho Cuc tir cac bd phan 14, canh,
hoa va ré clia cdy. Két qua cho thdy, hop chit 20E dugc phat hién & 11 loi, quercetin da duoc tim thay trong 7
loai va tinh dau duoc xac dinh trong 23 loai. Ham lugng 20E dao dong tir 0,005% dén 0,245% trong lugng kho
v6i Man tudi (Eupatorium fortunei) ¢6 ham lugng 20E cao nhit. Loai Ngai ctru (4rtemisia vulgaris) c6 ham
luong quercetin 16n nhét 1a 0,35% trong luong khé va loai Co héi hoa tring (Adenostemma viscosum) c6 ham
lugng tinh dAu cao hon so v&i cac loai khac. Can ct vao két qua thu duogc, cac loai Asteraceae cd ham lugng
20E, quercetin va tinh diu cao bao gdm Man tudi, Ngai ctru, va C6 hdi hoa triing s& 13 cac loai ¢6 tiém ning
trong viéc g dung trong cong nghiép thuc pham, dugc liéu va y hoc.

Tu khoa: 20E, Asteraceae, Dai Dinh, quercetin, Tam Dio, tinh diu.
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