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Within the framework of the research program on species of the
family Magnoliaceae Juss. containing essential oils in Vietnam, we
have conducted a field survey using routine investigation method and
assessed the biodiversity of some Magnoliaceae species in some areas
of Son La province. A total of nine species of Magnoliaceae family
were sampled in districts of Moc Chau and Van Ho, and one species
distributed in Yen Chau district was referenced from previous
document. Out of the total of 10 species, 3 species (Magnolia
clemensiorum, Magnolia fistulosa, and Michelia sonlaensis) are
endemic to Vietnam, 4 species have been assessed as endangered at
different levels in Vietnam (Magnolia balansae and Magnolia dandyi)
and at the global level (Magnolia chevalieri and Michelia sonlaensis)
requiring a conservation plan to maintain biodiversity. All 10 studied
species of the Magnoliaceae family have valuable timber, some
species are grown as ornamental plants due to their fragrant and
beautiful flowers, and some species are used as medicines to treat a
number of diseases in traditional medicine. By hydrodistillation, all 9
species collected in Moc Chau and Van Ho districts were determined
to contain essential oils in their branches, leaves, and fruits.

DPA DANG SINH HQC VA GIA TRI SU DUNG CUA MQT SO LOAI
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Trong khudn khé chuong trinh nghién citu cac loai thudc ho Ngoc lan
(Magnoliaceae Juss.) chira tinh dau tai Viét Nam, chiing t6i da tién hanh
diéu tra bang phuong phap theo tuyén va danh gia da dang sinh hoc mot
s6 loai thudc ho Ngoc lan tai mot s6 khu vuc thugc tinh Son La. Téng s6
9 loai thudc ho Ngoc lan da dugc thu mau tai huyén Moc Chau va huyén
Van Ho, va 1 loai phan b ¢ huyén Yén Chau duoc tham khao tir ti liéu
trudc ddy. Trong tong s6 10 lodi, c6 3 loai (Magnolia clemensiorum,
Magnolia fistulosa, va Michelia sonlaensis) 1a loai dac hitu cua Viét
Nam, 4 loai da dugc danh gia 6 tinh trang nguy cap & cac mirc khac nhau
tai Viét Nam (Magnolia balansae va Magnolia dandyi) va ¢ cap do toan
cau (Magnolia chevalieri va Michelia sonlaensis) cin c6 phuong 4n bao
ton duy tri da dang sinh hoc. Ca 10 loai thudc ho Ngoc lan duoc nghién
ctu 6 gia tri cho gd, mot sé loai duoc tréng lam cay canh do c6 hoa
thom va dep, mot s6 loai ¢6 tac dung 1am thudc chira mét s bénh trong
y hoc ¢6 truyén. Bang phuong phap chung cat tinh dau 16i cuén hoi
nudc, ca 9 loai thu mau & huyén Moc Chau va huyén Van Ho da duoc
xac dinh ¢ chira tinh dau trong cac bo phan canh, 14, qua caa ching.

DOI: https://doi.org/10.34238/tnu-jst.5406

* Corresponding author. Email: cttha@iebr.vast.vn

http://jst.tnu.edu.vn

97 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://doi.org/10.34238/tnu-jst.5406

TNU Journal of Science and Technology 227(03): 97 - 103

1. Introduction

Magnoliaceae Juss. is one of the most primitive groups of flowering plants in the
Angiospermae, having an important role in the study of plant evolution, biogeography, climate
change, morphology, and paleontology [1], [2]. Magnoliaceae is characterized by primitive
features such as numerous, loose and undifferentiated or poorly differentiated perianth, and spiral
arrangement on elongated flower bases. The species in the family are trees or shrubs. Leaves
staggered, entire, evergreen, sometimes deciduous, stipules enclosing green shoots. Flowers are
large, hermaphrodites, diverse in color, fragrance, convex flower base on which the composition
of flowers is present. The double fruit consists of many follicles arranging in panicles.
Magnoliaceae is an important family with many species that have been reported possessing
valuable uses such as: fragrant ornament, high quality wood, spices, medicines and essential oil
products [3]-[6]. Beside the famous commercial product of essential oil of Magnolia champaca
(L)) Baill. ex Pierre, the essential oils of many Magnoliaceae species have antibacterial and
medicinal effects [7]-[14].

In the world, Magnoliaceae has more than 300 species [15], belonging to 17 genera [16] or 2
genera [17], [18], they are distributed mainly in Southeast Asia, Central America, East and North
America, Mexico, West India and some surrounding areas. Currently, the hierarchical
arrangement of taxa, especially the existence of genera belonging to the family Magnoliaceae in
taxonomic systems is still a matter of debate because it depends on historical circumstances,
views and opinions, and the approach of each taxomomist group [1], [16]-[19]

Son La is a province in the Northwest mountainous region with high biodiversity of plant and
animal species with a number of Nature Reserves such as: Copia (Thuan Chau district), Sop Cop
(Sop Cop and Song Ma district), Ta Xua (Bac Yen district), Xuan Nha (Van Ho district), Muong
La (Muong La district). Currently, the published works on the distribution of Magnoliaceae
species in Son La are very limited, except for the publication of new Michelia sonlaensis species
for the world in 2019 [20].

In the research program to evaluate the plant resources containing essential oils of some
species of the Magnoliaceae family in general and Magnolia genus in particically in Vietnam, we
conducted a survey to assess the distribution status and use value of 9 species of Magnoliaceae in
some areas of Son La province, contributing to the scientific basis for the assessment of
biodiversity, use value and conservation orientation of rare and endangered species.

2. Materials and Methods

Investigation and survey on the distribution of species of the family Magnoliaceae in Moc Chau
district and Van Ho district by using the Methods of plant research of Nguyen Nghia Thin [21]. The
number of individuals of each species was determined in each study area on the survey route.

The scientific names of species of the family Magnoliaceae were identified by the method of
comparing morphological characteristics, using specialized documents such as: An lllustrated
Flora of Vietnam [22], Checklist of Plant Species of Vietnam [23], Popular plant dictionary [24],
Flora of China [16], The Magnoliaceae of Thailand [17], Vietnamese medicinal plant dictionary
[25], and published works on newly discovered Magnoliaceae species in Vietnam [1], [19], [20],
[26], [27].

The conservation status of Magnoliaceae species was evaluated using the following
documents: The Red List of Magnoliaceae [2], Taxonomic Revision of the family Magnoliaceae
from Vietnam [19] Michelia sonlaensis Q. N. Vu, sp. nov. (Magnoliaceae) from northern
Vietnam [20], Vietnam Red Data Book [28], Guidelines for Using the IUCN Red List Categories
and Criteria [29], The IUCN Red List of Threatened Species in 2021 [30].

Essential oils from samples of twigs, leaves and fruits of species of the Magnoliaceae
collected at different areas were obtained by hydrodistillation using a Clevenger-type apparatus
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according to the Vietnam Pharmacopoeia V [31]. The essential oil content was calculated based
on the absolute dry weight of the sample (v/w).

3. Results and Discussion
3.1. Distribution of some species of Magnoliaceae in Son La province

In total, 10 species of Magnoliaceae family were investigated in three districts of Son La
province: Moc Chau, Van Ho, and Yen Chau (Table 1). Among those, Michelia sonlaensis
information was found in the previous literature by other authors with about less than 250
individuals in Yen Chau district [20].

Magnolia championii Benth. was the species having the highest individual diversity that grow
wild in the investigation areas in Moc Chau district recorded during our field trips, with 22
individuals totally, among them there was a small regeneration plant. Magnolia fistulosa (Finet &
Gagnep.) Dandy was the second-ranked species in terms of number of individuals investigated in
Son La province with 5 individuals recorded in Moc Chau district and one individual recorded in
Van Ho district. The other investigated species were recorded from 1 to 4 individuals at the study
areas (Table 1).

Of nine investigated species of Magnoliaceae in the study areas, 7 species were recorded in
Moc Chau district, 4 species were recorded in VVan Ho district and 1 species was recorded in Yen
Chau district. Among them, six species including Magnolia championii, M. chevalieri, M.
clemensiorum, M. conifera, M. fistulosa, and Michelia tonkinensis were first recorded in Son La
province (Table 1).

Table 1. Distribution of some species of Magnoliaceae in Son La Province

Investigation N° of Distribution according to

N° Latin name Local name site in Son La  individ- ther d t
Province uals other documents

1 Magnolia balansae A.  Gioi ba, Gioi Xuan Nha 1 Cao Bang, Ha Giang, Ha Noi,
DC. (syn. Michelia I6ng Special Use Hoa Binh, Lao Cai, Nghe An,
balansae (A.DC.) Forest, Moc Ninh Binh, Phu Tho, Quang
Dandy) Chau district. Binh, Quang Tri, Son La, Thai

Nguyen, Thanh Hoa, Tuyen
Quang, Vinh Phuc, Yen Bai;
China2b¢

2 Magnolia Da hop hong Chieng Son 22 Ha Tinh, Hai Phong, Nghe An,
championii Benth. (syn. kdng commune, Moc Quang Binh, Quang Ninh, Thua
Lirianthe championii Chau district Thien Hue; China®d
(Beth.) N. H. Xia & C.

Y. Wu)

3 Magnolia Gidi Chieng Yen 4 Gia Lai, Ha Tinh, Hoa Binh,
chevalieri (Dandy) chevalieri, commune, Van Khanh Hoa, Lam Dong, Lao
V.S.Kumar (syn. M& pha the Ho district. Cai, Nghe An, Ninh Thuan, Phu
Manglietia chevalieri Tho, Thanh Hoa, Tuyen Quang,
Dandy) Vinh Phuc, Yen Bai; China,

Laos*P¢

4 Magnolia Da hop Chieng Yen 1 Da Nang, Nghe An2P<¢
clemensiorum Dandy clemens commune, Van
(syn. Lirianthe Ho district
clemensiorum (Dandy)

N. H. Xia & Q. N. Vu)

5 Magnolia conifera M& ba vi Xuan Nha 2 Cao Bang, Ha Giang, Ha Noi,
(Dandy) V.S.Kumar Special Use Hoa Binh, Lam Dong, Lao Cai,
(syn. Manglietia Forest, Moc Quang Ninh, Quy Nhon, Tuyen
conifera Dandy) Chau district. Quang, Vinh Phuc, Yen Bai;
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Investigation N° of Distribution according to

N° Latin name Local name site in Son La  individ-

. other documents
Province uals
China, LaosP¢

6  Magnolia dandyi Da hop Chieng Son 1 Ha Giang, Ha Tinh, Lao Cali,
Gagnep. (syn. dandy, Vang commune, Moc Nghe An, Quang Binh, Son La,
Manglietia dandyi tam Chau district. Thanh Hoa, Tuyen Quang, Vinh
(Gagn.) Dandy) Phuc, Yen Bai; Laos*P¢

7  Magnolia fistulosa (Finet Da hgp hoa Chieng Yen 1 Da Nang, Ha Noi, Hoa Binh,

& Gagnep.) Dandy (syn. 6ng, Dahgp commune, Van Khanh Hoa, Nghe An, Kon
Lirianthe fistulosa (Finet bong Ho district. Tum, Thua Thien HueP®
& Gagnep.) N.H.Xia & Chieng Son 5
C.Y.Wu) commune, Moc
Chau district.

8 Magnolia foveolata Gioi lalang  Xuan Nha 1 Gia Lai, Phu Tho, Son La,
(Merr. ex Dandy) Figlar Special Use Tuyen Quang, Lao Cai, Yen
(syn. Michelia foveolata Forest, Moc Bai, Quang Ninh, Ha Noi, Nghe
Merr. ex Dandy) Chau district. An, Ha Tinh, Kon Tum, Thua

Thien-Hue, Thanh Hoa, Da
Nang, Vinh Phuc; China®b¢

9  Michelia tonkinensis Gidi bic bo Chieng Yen 1 Ha Tinh, Nghe An, Ninh Binh,

A.Chev. commune, Van Phu Tho, Quang Tri, Thanh
Ho district. Hoa, Thua Thien Hue, Tuyen
Chieng Son 2 Quang, Yen Bai; China®P-c¢

commune, Moc
Chau district.

10 Michelia sonlaensis Q.N. Gidisonla Muong Lum <250 Son Laf
vuf municipality,
Yen Chau
district.

Note: 2[22]; °[23]; °[19]; 9[26]; °[32], [20].
3.2. Conservation status and values of some species of Magnoliaceae in Son La province

Among 10 species of Magnoliaceae family recorded with distribution in Son La province, 3
species including M. clemensiorum, M. fistulosa, and M. sonlaensis are endemic to Vietnam
(Table 2). So far, the distribution of these species in other countries in the world has not been
recorded.

There are 2 species of Magnoliaceae family including: M. balansae, and M. dandyi assessed at
Vulnerable (VU) class in Vietham and need to be conserved [28].

At the global level, evaluations at different time points have shown that 1 species of the
Magnoliaceae family in this study (M. chevalieri) has been listed in the Endangered (EN) class
according to the IUCN (International Union for Conservation of Nature) criteria that needs
conservation attention [2], [29].

In addition, M. sonlaensis with the number of mature individuals estimated to be less than 250
[20] was assessed as Endangered (EN) according to Guidelines for Using the IUCN Red List
Categories and Criteria [29].

Species are assessed to be threatened at different levels, possibly due to scattered distribution,
reduction of distribution area, loss of habitat quality, habitat destruction for the purpose of
expanding agricultural land, low ability of natural regeneration and heavy logging, etc. Through
actual investigation and based on relevant documents, it is necessary to have an expanded and
more complete assessment and review from botanical experts, conservationists and related
agencies to add one globally endangered species (M. chevalieri) and one species (M. sonlaensis)
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assessed by the authors as endangered in their publication [20] into the Vietnam Red Data Book
to adopt policies and measures to conserve and avoid the extinction of these species in the wild,
causing a decline in plant biodiversity.

Table 2. Conservation status and values of some species of Magnoliaceae in Son La province
Conservation Concentration of

N° Latin name Value

status essential oil
1 M. balansae vu? E,EO, T 0.023-0.064%, n=3
2 M. championii - EO, T 0.010-0.061%, n=2
3 M. chevalieri ENP< EO, T 0.038-0.562%, n=6
4 M. clemensiorum Endemic? EO, T 0.026-0.137%, n=2
5 M. conifera - EO,F,M,0, T 0.137-0.465%, n=5
6 M. dandyi vu? EO,F, T 0.174-0.486%, n=2
7 M. fistulosa Endemic? EO, T 0.035-0.395%, n=8
8 M. foveolata - EOM, T 0.034-0.090%, n=2
9 M. tonkinensis E,EO,F T 0.060-1.148%, n=4
10 M. sonlaensis® EN®, Endemic® T -

Note: E: Eatable, EO: Essential oil, F: Forest, M: Medicine, O: Ornamental, T: Timber; 2[28]; *[2]; °[30];
a[197; ¢[20].

All of 10 species of the Magnoliaceae family in this study are valued for good or medium
quality wood (T= Timber) used in construction and furniture making; one species (M. conifera) is
grown as ornamental plant (O= Ornamental) for its fragrant and beautiful flowers; two species
(M. balansae and M. tonkinensis) have seeds used as spicy (E = Eatable); two species (M.
conifera and M. foveolata) have medicinal effects in traditional medicine (M = Medicine) [22],
[23], [25]. Three species (M. conifera, M. dandyi, M. tonkinensis) of ecological value on the list
of tree species are prioritized for afforestation programs [33] (Table 2).

Besides, the results of essential oil hydrodistillation from 34 samples including the branches,
leaves, and fruits of 9 species of Magnoliaceae family in the present study showed that they are
all essential oil bearing plant species (EO = Essential oil). The essential oil contents of these
samples ranged from 0.01 - 1.148% calculated on dry weight basis (v/w) (Table 2). These species
are potential resources for application in the cosmetic industry, flavoring, perfumery, especially
the species with high essential oil contents.

4. Conclusion

The investigated areas in Moc Chau district found higher number of species belonging to
Magnoliaceae family (7 species) than the investigated areas in Van Ho district (4 species). In Yen
Chau district, only one species (M. sonlaensis) was recorded according to the previous report.
Among ten species of Magnoliaceae family investigated in three districts of Son La province,
Magnolia championii Benth. was the species having the highest individual diversity with 21
mature individuals and one small regeneration plant. Six species (Magnolia championii, M.
chevalieri, M. clemensiorum, M. conifera, M. fistulosa, and Michelia tonkinensis) were first
recorded in Son La province. Three species (M. clemensiorum, M. fistulosa, and M. sonlaensis)
are endemic to Vietnam. The conservation status of four species has been assessed at classes of
VU (M. balansae, and M. dandyi) in Vietnam, and EN (M. chevalieri and M. sonlaensis)
globally. Using values of the investigated species are mainly for their wood (timber), ornamental,
spicy (eatable), medicine, ecology, and 9 species were determined containing essential oil. It is
necessary to have an expanded and more complete assessment and review from relevant
individuals and organizations to add one or two globally endangered species mentioned above to
the Vietnam Red Data Book in order to have policies and measures to protect them, avoiding the
extinction of these species in the wild.
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