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Abstract

Background: Wild edible and medicinal plants were an important component of traditional diets and continue to
contribute to food security, nutrition, and health in many communities globally. For example, the preparation and
consumption of soup made of medicinal plants for promoting health and preventing disease are a key component
of the traditional diets of the Hakka socio-linguistic group of China’s West Fujian Province. As environmental and
socio-economic factors drive the shift away from traditional diets, there is a need for ethnobotanical
documentation of the diversity of wild edible and medicinal plants as well as associated knowledge and practices.

Method: Ethnobotanical surveys were conducted in Hakka communities in West Fujian Province between 2017 and
2018 to document plants used in medicinal soups as well as associated traditional ecological knowledge, practices,
and conservation status. Surveys included semi-structural interviews, key informant interviews, participatory rural
appraisal, and focus group discussions. Quantitative indices, including cultural food significance index (CFSI) and
relative frequency of citation (RFC), were calculated to evaluate the importance of documented plants to Hakka
communities. The species with the highest CFSI and RFC values were ranked by informants and further evaluated
according to their individual properties and growth environment.

Results: A total of 42 medicinal plant species, belonging to 25 families and 41 genera, were documented for
making soup by the Hakka. The Asteraceae botanical family was the most prevalent, and their root or the entire
plant is used for soup making. Informants incorporate different ingredients in soups for their flavors as well as
medicinal properties on the basis of the local ethnonutrition system. The most prevalent medicinal uses of the
documented plants for making soups were used for clearing inner heat (58.1% of the species), treating
inflammation (37.2%), and counteracting cold in the body (20.9%). Informants perceived that the medicinal
properties of soup-making plants are influenced by the time of harvest, the local environment, and the climate.

Conclusion: Efforts are needed to preserve the ecological knowledge associated with traditional diets towards
supporting both environmental and human well-being in rapidly developing communities experiencing the
nutrition transition and biodiversity loss.

Keywords: Traditional food systems, Medicinal plants, Edible plants, Ethnonutrition, Traditional ecological
knowledge
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Background
A primary challenge of our time is supporting food security
and public health while conserving ecological resources in
socially acceptable ways [1]. However, poor diets are the
leading risk factor of disease globally with malnutrition
impacting every nation, including undernutrition, micronu-
trient deficiencies, excess weight, obesity, and diet-related
non-communicable diseases [2]. At the same time, food
production is recognized to place a greater burden on eco-
systems compared with other human activities [3]. In re-
sponse to these challenges, efforts to promote healthy and
sustainable food systems are called for that support both
environmental and human well-being [4]. Previous studies
have supported that traditional food systems of communi-
ties with an intimate understanding of their surroundings
can provide strategies for reconciling ecological well-being
and food production [5].
Traditional food systems are place-based food systems

where foods are procured from the surrounding natural en-
vironment [6] and are part of a cultural heritage where food
is entwined with identity and health of local communities
[7]. Wild edible and medicinal plants were primary compo-
nents of traditional food systems and continue to contrib-
ute to food security, nutrition, and health in many
communities globally [5]. For example, the preparation and
consumption of soup made of medicinal plants for promot-
ing health and preventing disease are a crucial component
of traditional food systems and ethnonutrition perspectives
of the Hakka socio-linguistic group of China’s West Fujian
Province. Such traditional food systems promote sustain-
ability on the basis of environmental, health, cultural, and
economic dimensions. For instance, traditional food sys-
tems support the economic dimension of sustainability by
providing a non-market source of diverse foods without a
financial cost [8]. Also, traditional food systems support the
environmental dimension of sustainability by encouraging
continued use and sustainable harvest of wild foods, thus
encouraging environmental stewardship [9].
However, numerous environmental and socio-economic

factors have led to changes in food systems around the world
[10]. These factors include economic growth, globalization,
trade liberalization, urbanization, industrialization, techno-
logical changes, mass media growth, depletion of natural re-
sources, and climate change [10]. Shifts in these
environmental and socio-economic factors have coincided
with a sequence of changes in food procurement strategies
and diets, as well as associated nutritional and health out-
comes in what has come to be termed the nutrition transi-
tion [11]. The nutrition transition depicts dietary patterns
shifting from traditional diets towards diets high in satu-
rated fat, sugar, highly processed foods, and meat while be-
ing low in fiber and fruits and vegetables [11]. These
changes in dietary patterns are reflected in shifts in nutri-
tional and health outcomes, including increased weight

status and diet-related non-communicable chronic disease
[11, 12].
As environmental and socio-economic factors drive

the shift away from traditional diets, there is a need for
ethnobotanical documentation of the diversity of wild
edible and medicinal plants as well as associated know-
ledge and practices of traditional food systems. It is well
known that plentiful plants can be both used as food
and medicine since ancient times; many cultures even
do not make a strong distinction between food and
medicine [13, 14]. This phenomenon of dietary therapy
is also common in China and is consistent with trad-
itional Chinese medicine [15]. The plant using as both
medicine and food, usually possess lower safety risk to
the human body and higher exploring potential which
may help to improve our modern food system and de-
velop new dietary supplement [13]. This paper seeks to
address this need through ethnobotanical surveys in
Hakka communities in China’s West Fujian on trad-
itional food systems. Specifically, we focused on plants
used in medicinal soups as well as associated traditional
ecological knowledge, practices, and conservation status.
The Hakka are an ancient subgroup of the Han socio-

linguistic group that maintain a unique way of life in
China, including a traditional food system and active
awareness of their nutrition and health [16]. There are
approximately 50 million Hakka people distributed
throughout China, particularly in the mountainous ter-
rain of southeast China [17]. The Hakka migrated from
the ancient Zhongyuan Region (currently Henan Prov-
ince) to the southeast region of China in 300 AD to
avoid wars and natural disasters [18]. Therefore, “Hakka”
in Chinese Mandarin is called as “Kejia,” which means
guests. It is considered that the mountainous terrain of
the Hakka territory provides a natural barrier for protec-
tion from disputes with other groups and natural disas-
ters while fostering the development of a distinct culture
[18, 19]. Due to the long-term adaptation to the natural
environment and close interactions with each other in
isolated mountainous conditions, the Hakka developed a
unique understanding of their surroundings, including
the use of plants for medicinal purposes [19, 20].
The Hakka people are well-known for their longevity due

to their healthy lifestyle, which includes a diet based on
traditional food habits, including prevalent consumption of
local fresh whole foods such as fruits, vegetables, fish, rice,
and soybeans [21, 22]. In general, the Hakka use cooking
methods that retain the natural flavor of the food [23]. They
commonly use medicinal plants as crucial ingredients in
their cuisine [24]. The Hakka also devote particular care to
how different foods are paired together, as their ethnonutri-
tion and culinary systems are based on the belief that differ-
ent ingredients possess complementary properties that can
work in synergy to improve human health [19].
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Medicinal soups are a dietary staple of the Hakka trad-
itional food system that is incorporated into every meal [8]
towards improving the physical condition and long-term
health [9]. According to the Hakka ethnonutrition system,
the consumption of soups prepared with medicinal plants
serves to facilitate digestion while providing additional nu-
trients and medicinal benefits [25]. The harvesting of edible
plants from local community surroundings for the prepar-
ation of medicinal soups reflects the traditional ecological
knowledge of the Hakka in using their natural resources to
support well-being and prevent disease.
The traditional food systems of the Hakka are associated

with healthy nutritional patterns and health outcomes, in-
cluding balanced sodium to potassium ratio, low hyperten-
sion, and low mortality from cardiovascular diseases [16].
With an increasing emphasis on healthy diets for support-
ing health in a world that is progressively experiencing the
burdens of diet-related chronic disease, it is imperative that
traditional food systems such as that of the Hakka being
documented. There has been limited documentation of
Hakka traditional food systems in the literature, with one of
our previous studies on Cantonese slow-cooked soup par-
tially addressing Hakka cuisine [25]. Most studies involving
ethnobotany of the Hakka have focused on the use of medi-
cinal plants and cooling herbal tisanes [19, 23, 25, 26]. In
this study, we investigated the ethnonutrition practice of
soup-making in Hakka communities, including how trad-
itional knowledge of medicinal plants and health practices
is incorporated into current diets. Ethnobotanical findings
from this study can be applied to inform the development
of conservation, food, and nutrition programs that support
both environmental and human well-being.

Methods
Study area
The “Hakka homeland” and center of population is in West
Fujian, which adjoins East and North Guangdong and
South Jiangxi, and encompasses Longyan City and Sanming
City [27]. The study area locates in Longyan City, and the
warm and humid subtropical monsoon climate there is
characterized by rich biodiversity, including medicinal
plants. According to the government statistics of Longyan
City, there are about 78% of the land covered by forests,
and around 75% population are Hakka people [28, 29]. This
research was carried out in Changting, Yongding, Shang-
hang, Wuping, and Liancheng counties; these counties all
belong to Longyan City and were selected because they
possess well-defined Hakka characteristics with regard to a
traditional economy, lineage composition, religion, and
food culture (Fig. 1).

Literature review
Prior to conducting the fieldwork, a literature review
was carried out on Hakka culture and traditional food

systems to develop an integrated knowledge framework
for informing the design of survey instruments [17–19,
21, 23, 25–27]. This framework was developed based on
the literature review, preliminary field research in Hakka
communities, and ethnobotanical methods. The litera-
ture review involved searching multiple scientific data-
bases and more general knowledge websites to learn
about Hakka culture, including language, living habitat,
and migration history. Additionally, anecdotal evidence
of the Hakka diet and medicinal use of plants was ob-
tained from local and regional publications of cities and
counties in West Fujian Province.

Ethnobotanical surveys
Ethnobotanical field surveys were carried out from
2017 to 2018 in the Hakka-dominant areas of West
Fujian, including Changting, Yongding, Shanghang,
Wuping, and Liancheng counties. As the first author
of the paper is a native Hakka in the study area and
speaks the local language, the communication with
local Hakka participants was fluent and efficient. A
total of 160 informants were interviewed, including
herb vendors, buyers, folk healers, and knowledgeable
elders. After obtaining informed consent from partici-
pants [30] based on ethical guidelines for the incorp-
oration of human subjects in research, we carried out
semi-structured interviews aiming to collect informa-
tion about soup-making plants and associated trad-
itional knowledge of local Hakka people. The
questions basically included the following: (1) What
plant and what part do you use for making soup; (2)
Why do you use this species; (3) How do you process
it; (4) Where and when do you collect it; (5) How
often do you consume this species. In addition, par-
ticipatory rural appraisal (PRA), key informant inter-
views, and focal group discussions were carried out to
supplement the semi-structured interviews of the
research.
Voucher specimens of plants used in medicinal

soups were collected with the facilitation of local
Hakka residents and identified by referencing Flora of
China and Chinese floristic databases. All specimens
were deposited into the Herbarium of the College of
Life and Environmental Sciences at the Minzu Uni-
versity of China. An inventory of the local plants used
in medicinal soups was made, which included vernac-
ulars, scientific names, taxonomic status, life forms,
parts used, times of harvest, ingredient combinations,
and medicinal purposes (Table 1).

Quantitative analysis
Quantitative analysis was performed to evaluate the
plant composition of medicinal soups and to seek how
important and closed of each plant species to the local
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livelihood, healthcare, and daily diets. The taxonomic
status, parts used, and categories of medicinal uses were
calculated and analyzed [31]. In order to evaluate the
importance of each species to the local community, two
indices were used, namely, the cultural food significance
index (CFSI) and the relative frequency of citation
(RFC).
The CFSI was used to evaluate the cultural signifi-

cance of an edible species [32, 33]. Specifically, the CFSI
was calculated on the basis of the following formula:
CFSI = QI × AI × FUI × PUI × MFFI × TSAI × FMRI ×
10−2, where QI is the frequency of quotation (mention)
by participants, AI is the availability of a species, FUI is
the frequency of utilization, PUI is the parts used index,
MFFI is multi-functional food use, TSAI is the taste
score of the plant, and FMRI is the food-medicinal role
score [32]. The relative frequency of citation was calcu-
lated to show the local importance of each species [33,
34] using the following formula: RFC = FC/N, where FC
is the number of informants who cited the use of a par-
ticular species, and N is the total number of informants
[34]. Mastery of traditional ethnobotanical knowledge
for soup making was evaluated based on the average
number of plant species that informants listed.

Results and discussion
The analysis of plants used in medicinal soups
A total of 42 plant species from 25 botanical families
and 41 genera were identified in this study as being used

for making medicinal soups by Hakka informants at the
study sites in West Fujian (Table 1). All 42 plant species
were angiosperms. Asteraceae was the most prevalent
family among the surveyed plants with 6 species repre-
sented, while Lamiaceae and Fabaceae were the second
most prevalent families, with 4 species each. Almost
every other genus contained only 1 plant species except
Ficus, which contained two species: Ficus gasparriniana
var. laceratifola and Ficus hirta.
All of the soup-making plants can be purchased from

local markets and most of them are collected from the wild
except for the seeds of Nelumbo nucifera which are exten-
sively cultivated. There were four types of plant habit repre-
sented among the surveyed botanicals for making
medicinal soups. Twenty-six species (62.0%) were herbs, 13
species (31.0%) were shrubs, two species were lianas
(namely Pueraria lobata and Paederia scandens), and one
species was tree (Morus alba). While the local Hakka refers
to all medicinal plants as “Yao Gen,” which means “medi-
cinal roots” in Mandarin, not all medicinal plants used for
soups actually use the plant root. Specifically, the Hakka in-
formants use nine parts of the plants for making medicinal
soups, including the root, stem, leaf, flower, fruit, seed, rhi-
zome, stem pith, and whole plant. However, based on our
collected data (Fig. 2), the root or the entire plant was used
most frequently to make medicinal soups, with 15 species
(35.7%) being used for their roots and 18 species (42.9%)
for the entire plants. For several species, multiple parts of
the plant are used for making medicinal soups including

Fig. 1 Study area in West Fujian Province in China
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the following: Prunella vulgaris, Tadehagi triquetrum,
Osbeckia chinensis, Morus alba, and Rosa laevigata.
More than half of informants reported that the time of

year when specific plants were harvested varied on the
basis of the availability and medicinal properties of spe-
cific plant parts. The roots, rhizomes, and stems were re-
ported to be usually harvested during the fall and winter
because this is the time that they have the greatest po-
tency of the medicinal properties. For example, the root-
stalk of Smilax glabra and the stem of Ricinus
communis are regarded to be the most medicinal during
the winter. Accordingly, the leaf or the whole plant was
usually collected before the flowering phase or in the
strongest growth period. Many Hakka reported that the
specific medicinal plants collected for making soups var-
ied by season changed according to local ethnomedicine
and ethnonutrition systems: people become overheated
in the summer while they need to dispel coldness and re-
ceive extra nourishment in the fall and winter. For ex-
ample, Artemisia argyi, which is used by Hakka for
clearing heat in the human body, is collected in the
summer, while Lysimachia clethroides, which is used for
nourishing, is collected in the fall. The concepts of heat
(Yang-heat) syndrome and cold (Yin-cold) syndrome
here are similar to the philosophy of traditional Chinese
medicine, which in Western terms would be an imbal-
ance of homeostasis [35]. The heat does not just mean
fever or feverishness. It also includes any flushed face,
thirst, irritability and restlessness, constipation, deep-
colored urine, reddened tongue, and rapid pulse. The
cold can refer to pallor, intolerance of cold, absence of
thirst, loose stools, clear profuse urine, pale tongue, and

slow pulse, not just bodily cold [36]. The stem of Ricinus
communis (wild castor) is collected on the Winter Sol-
stice as the Hakka believe that the medicinal potency of
the stem is at its peak on this day. All informants re-
ported that once medicinal plants are harvested, they are
first dried and then stored, regardless of the time of har-
vest. This way, dried medicinal plants are available for
use in soup making and other uses throughout the year.
The specific medicinal uses of surveyed plants are

depicted in Fig. 3. Findings demonstrate that the Hakka
informants pay close attention to the balance of heat
and cold in the body. More than half the species (59.5%)
were reported for clearing inner heat in the human body
while 19.0% of species are used to provide nourishment
to counteract cold. In addition, a notable percentage of
the documented plants (38.0%) are used for their anti-
inflammatory properties including to treat hepatitis,
cholecystitis, tracheitis, and bronchitis. Nine species are
used for treating rheumatism by local communities, and
11 species are used for inducing diuresis. The plants for
treating rheumatism and inducing diuresis can help local
Hakka to better deal with their humid environment and
strenuous physical labor. In addition, nine of the docu-
mented plant species were used as anti-venoms. Anti-
venoms are helpful remedies in the forested montane
parts of West Fujian that provides habitat to many poi-
sonous snakes and insects. A total of 7 plant species
were used to support digestion, which is particularly
helpful for traditional diets that lack refines foods. A few
species were used for treating toothache, preventing or
treating diabetes, or aiding in postpartum recovery. Sev-
eral species had multiple reported medicinal uses. For

Fig. 2 Statistical analysis of the parts of the plants used in medicinal soups
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example, the stem pith of Juncus effusus was consumed
for clearing inner heat and diuretic effects. Anecdotal
evidence suggests that this plant was historically used as
a lamp wick.

The cultural food significance index and relative
frequency of citation of plants used to make medicinal
soups
The cultural food significance index (CFSI) of the docu-
mented species ranged from 4.7 to 3981.3 with a mean
and standard deviation of 508.4 and 840.4. The relative
frequency of citation (RFC) of the documented species
ranged from 0 to 1 with a mean and standard deviation
of 0.55 and 0.30. The rank of all soup-making plants by
comparing CFSI is listed in Table 2. The species with
higher CFSI are considered more important in trad-
itional diets by local Hakka informants. Three species
had both the highest CFSI and RFC due to their high
popularity, abundance, and potent medicinal effects in-
cluding Houttuynia cordata, Laggera alata, and Anoecto-
chilus roxburghii. During our study, some informants
reported that they stopped consuming Houttuynia cor-
data because of the information on social media plat-
forms claiming that this species may cause kidney and
liver cancer. Particularly, the compound aristolactam, a
derivative of aristolochene, has been detected in Hout-
tuynia cordata [37]. However, there is no clinical evi-
dence to date that suggests that the consumption of

Houttuynia cordata is carcinogenic in humans. Hedyotis
diffusa, which also had both high CFSI and RFC values,
is believed by Hakka informants to possess very high
medicinal value. Hedyotis diffusa is also a popular medi-
cinal plant in other places of South China with a long
history of use [38]. Artemisia argyi and Gnaphalium af-
fine had relatively high CFSI values because they had
high multi-functional values. In addition to being used
in medicinal soups, Artemisia argyi and Gnaphalium af-
fine are also used by Hakka in the preparation of Ban, a
local dish made mainly from rice powder that is trad-
itionally consumed for ceremonies such as on Tomb-
Sweeping Day. Leonurus artemisia and Ricinus commu-
nis had a high relative frequency of citation values but
were not highly ranked by their CFSI values. The higher
RFC of Leonurus artemisia may be attributed to their
use by Hakka women during postpartum recovery. Add-
itionally, the collection and consumption of Ricinus com-
munis on Winter Solstice is a special local custom which
leads to the higher RFC value of this species.

Special cases of plants used in medicinal soups
Two collected species that were reported to be poison-
ous, Ricinus communis and Hemerocallis citrina, are also
consumed by Hakka informants in medicinal soups
(Table 1). Castor bean (Ricinus communis) is usually cul-
tivated for the production of valuable oil used in indus-
try and medicinal fields [39]. Castor bean seeds can be

Fig. 3 Analysis of the medicinal effects of plants used in soups
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Table 2 Comparison on cultural food significance index (CFSI) of traditional Hakka soup-making plants in West Fujian

Plant name AI FUI PUI MFFI TSAI FMRI QI RFC CFSI Rank of CFSI

Houttuynia cordata 4.0 4.8 3.0 1.0 9.0 4.8 160 1.00 3981.3 1

Laggera alata 3.1 3.9 3.0 1.0 9.0 4.8 160 1.00 2507.0 2

Anoectochilus roxburghii 4.0 2.5 3.0 1.0 9.0 5.0 160 1.00 2160.0 3

Artemisia argyi 3.9 3.0 3.0 2.5 7.5 4.7 66 0.41 2041.5 4

Gnaphalium affine 3.8 2.3 3.0 2.5 7.5 4.4 77 0.48 1665.6 5

Hedyotis diffusa 3.1 2.3 3.0 1.0 7.5 4.7 160 1.00 1206.4 6

Scutellaria barbata 1.9 3.5 3.0 1.0 9.0 4.0 145 0.91 1041.4 7

Nelumbo nucifera 4.0 4.7 1.0 1.0 9.0 3.2 160 1.00 866.3 8

Prunella vulgaris 2.0 2.2 3.0 1.0 7.5 4.8 156 0.98 737.1 9

Thlaspi arvense 3.3 2.7 3.0 1.0 6.5 3.6 115 0.72 712.2 10

Portulaca oleracea 3.3 3.1 1.5 1.0 6.5 4.7 148 0.93 693.8 11

Juncus effusus 3.3 4.1 1.0 1.0 7.5 4.1 152 0.95 632.4 12

Leonurus artemisia 2.0 1.9 3.0 1.0 6.5 4.6 160 1.00 545.4 13

Ficus hirta 3.0 2.5 1.5 1.0 9.0 3.4 134 0.84 468.5 14

Lycium chinense 3.7 4.2 1.5 1.0 6.5 4.1 56 0.35 347.9 15

Ricinus communis 1.9 2.7 1.0 1.0 7.5 3.9 152 0.95 228.1 16

Ficus gasparriniana var. laceratifola 1.8 2.3 1.5 1.0 9.0 3.0 122 0.76 206.4 17

Rhodomyrtus tomentosa 2.1 2.9 1.5 1.0 6.5 3.0 99 0.62 176.6 18

Hemerocallis citrina 3.3 2.4 0.8 1.0 9.0 2.0 122 0.76 130.4 19

Rabdosia serra 0.8 2.3 3.0 1.0 6.5 3.8 82 0.51 113.6 20

Pholidota chinensis 0.9 1.6 3.0 1.0 6.5 3.8 106 0.66 112.2 21

Abrus cantoniensis 0.6 2.8 3.0 1.0 6.5 3.8 78 0.49 98.4 22

Paederia scandens 1.7 2.5 1.5 1.0 5.5 3.1 79 0.49 88.2 23

Phymatopteris hastata 2.1 1.5 3.0 1.0 7.5 3.5 25 0.16 61.8 24

Rosa laevigata 1.3 2.2 1.5 1.0 6.5 3.0 69 0.43 57.7 25

Litsea cubeba 1.9 1.3 1.5 1.0 6.5 4.3 50 0.31 51.0 26

Osbeckia chinensis 0.6 2.0 3.0 1.0 6.5 3.1 62 0.39 44.2 27

Uraria crinita 0.7 1.9 3.0 1.0 5.5 3.3 59 0.37 42.7 28

Morus alba 2.4 1.7 1.5 1.0 6.5 3.3 33 0.21 42.3 29

Inula cappa 1.0 1.7 1.5 1.0 7.5 3.8 56 0.35 40.2 30

Gynostemma pentaphyllum 2.0 1.9 2.0 1.0 6.5 3.2 24 0.15 37.9 31

Lysimachia clethroides 1.0 0.9 3.0 1.0 6.5 3.0 70 0.44 36.9 32

Alternanthera sessilis 1.1 1.5 1.5 1.0 6.5 3.4 54 0.34 29.3 33

Tadehagi triquetrum 1.2 1.7 1.5 1.0 6.5 2.0 67 0.42 26.7 34

Smilax glabra 1.0 1.7 1.5 1.0 6.5 3.3 47 0.29 25.6 35

Elephantopus scaber 1.3 1.7 1.5 1.0 6.5 2.9 38 0.24 23.0 36

Amaranthus spinosus 1.0 1.5 1.5 1.0 6.5 3.2 42 0.26 20.3 37

Taraxacum mongolicum 1.0 1.5 1.5 1.0 6.5 3.8 26 0.16 14.3 38

Pueraria lobata 0.7 1.5 1.5 1.0 5.5 3.6 38 0.24 12.0 39

Berchemia lineata 1.1 1.2 1.5 1.0 6.5 3.0 27 0.17 10.0 40

Polygala fallax 0.5 1.0 1.5 1.0 6.5 3.3 62 0.39 10.0 41

Eryngium foetidum 1.0 0.5 2.0 1.0 5.5 3.9 22 0.14 4.7 42

AI is the availability of a species; FUI is the frequency of utilization; PUI is the parts used index; MFFI is multi-functional food use; TSAI is the taste score of the
plant; FMRI is the food-medicinal role score; QI is the frequency of quotation (mention) by participants; RFC is the relative frequency of citation
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highly toxic due to their ricin and ricinine content [40].
The castor plant is used to provide nourishment in
soups and tonics, particularly in the winter, and its har-
vest and use in Hakka communities coincide with its
harvest time. Further toxicological studies are necessary
to determine the toxicity of the castor plant and how its
edibility is affected by when it is harvested, what parts of
the plant are ingested, and how it is prepared.
The fresh flower of Hemerocallis citrina contains col-

chicine, a poisonous compound [41]. The Hakka thus
have careful preparation methods for this flower. Before
cooking the flowers of Hemerocallis citrina, local Hakka
typically remove the stamen of the flowers and then
blanch them in boiling water. The plants are then
washed and soaked in cold water for at least 20 min be-
fore they are cooked in soups. The soup of Hemerocallis
citrina flower has a slightly sour taste and has high nu-
tritional and medicinal value. It is typically consumed by
the Hakka in the summer.
A soup made from Monascus ruber (red rice yeast) has

medicinal properties that are of particular benefit to
women. The soup is made from old capon, red rice yeast
powder, ginger, and Hakka rice wine in a concoction
with a red color and a pungent odor. Soup made from
Monascus ruber is associated with local health claims in
Hakka communities by all informants to effectively aid
in postpartum recovery and dispel coldness in women.
Monascus ruber is an important fungus in traditional
Chinese medicine, as it has been reported to have many
beneficial properties, including anti-tumor, cholesterol-
reducing, and blood pressure-reducing properties [42,
43]. In addition to its use in medicinal soups, red rice
yeast is also used to make traditional rice bread and to
brew red rice wine in Hakka communities.

Pairing rules for plants used in medicinal soups
Over time, the Hakka have become well-versed in
pairing different plants and ingredients in order to create
soups with specific medicinal attributes as well as to en-
hance the flavor of soups. According to Hakka infor-
mants, medicinal soups vary in their medicinal attributes
and flavors based on the specific plants and other ingre-
dients, including the pairing of ingredients. When
choosing soup-making ingredients and how to pair these
ingredients, Hakka informants reported that they take
into consideration the medicinal properties of plants as
well as other attributes such as flavor and if the plant is
hot or cold according to their ethnonutrition system.
The Hakka ethnonutrition system is based on a similar
system as traditional Chinese medicine of viewing differ-
ent plants and foods as possessing specific characteristics
of heat and cold. Cold foods alleviate heat syndrome and
are usually consumed for reducing and clearing internal
heat or fever. Conversely, warm and hot foods can help

to dispel coldness and are commonly used to promote
appetite and provide nourishment. This belief of cold
and hot foods is used as a guiding principle when mak-
ing medicinal soups. In addition, choosing medicinal
plants and ingredients that complement each other or
that work in synergy to promote good health is another
key principle of the Hakka ethnonutrition system. An-
other guiding principle for creating soups draws from
the Doctrine of Signatures where certain visceral animal
organs are selected to support tonifying attributes to hu-
man visceral organs based on the same functions. For
example, a soup made from the stem of Juncus effusus L.
coupled with pork heart is considered to discharge fire
in the human heart. Soup made from dry fruit of Rosa
laevigata Michx and pork kidney is used for arresting
kidney problems. Additionally, a soup made from leaves
of Thlaspi arvense L. and pork intestine is used for intes-
tinal detoxification and to promote digestion.
This food-matching principle fully embodies the style

and features of TCM, which originated from the ancient
central plains of China and may have been adopted by
the Hakka people during their historical migration. Add-
itionally, we also found that Hakka cuisine has similar
characteristics to the cuisine of the She socio-linguistic
group that are indigenous to West Fujian Province [44].
Both groups are known to assign significant value to the
hot and cold nature of foods and incorporate different
foods into their diet to prevent or treat diseases [45].
Findings suggest that the basis of food pairings of the

Hakka ethnonutrition system is an amalgamation of local
knowledge coupled with that drawn from traditional
Chinese medicine and aboriginal She people. This know-
ledge likely developed and was modified during the migra-
tion of the Hakka, which included changes in the natural
resources of their new environment [46]. Previous re-
search suggests that the diversity of this knowledge may
increase or decrease depending on spatiotemporal factors
[47]. Due to the isolated geography of Southwestern
China, coupled with the integration of inherent local food
knowledge of the Hakka traditional food system, know-
ledge of medicinal plants held by the Hakka has evolved
and diversified over time.

Traditional ecological knowledge regarding medicinal
plants used for soups
Findings demonstrated that traditional ecological know-
ledge regarding plants used for making soups varied on
the basis of the gender of participants, but not signifi-
cantly varied in age. Figure 4 is a scattered diagram
based on the listed number, genders, and ages of infor-
mants. Each dot stands for an informant. Although the
regression line seems to show that older people have
more knowledge about soup-making plants, the R2 is
only 0.5434, which means that this trend is not
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significant. The regression analysis was tested based on
the participants’ age and the listed numbers. P -value is
0.2423, and much higher than 0.05, which indicated that
age and listed numbers are not significantly related. On
the basis of gender, the one-way ANOVA demonstrated
that the amounts of plants listed by local women and
men are significantly different, in which the P -value is
only 0.00013, and much lower than 0.05. According to
Fig. 4, most of the women over the age of 30 knew sig-
nificantly more botanical species for soup making than
men in the same age group. The greater knowledge of
plants for soup making by women compared with men
reflects the distinct traditional gender roles of the Hakka
people, where women are responsible for preparing
meals. Of all informants, herb vendors, and healers dem-
onstrated the greatest knowledge of plants used to make
medicinal soups; these informants could identify at least
35 botanical species for soup making during interviews.
As depicted in Fig. 4, Young informants under the age
of 25 years could only distinguish a few species, includ-
ing those that were most common and had high RFC
values. Most of the young informants were not very
good at local Hakka languages and could only speak the
vernacular names of the plants they usually consumed,
yet the last generation was still good at Hakka language
and familiar to the plant’s Hakka names. The generation
gap on language might be the reason causing the

younger generation could not identify the plants they
used. Also, local people like using dry plants for storage
and making soup, which looks dramatically different
from the fresh ones and increasing the difficulty for
the young generation to inherited the related knowledge.
Additionally, all of the older females (> 55 years old)
were able to list almost all species recorded in this study.
Even though the analysis suggested that the age and

the plant knowledge holding are not significantly re-
lated, the data still showed that the younger gener-
ation is not very knowledgeable about these plants.
With the rapid development and urbanization of
Hakka communities, residents have migrated into lar-
ger towns and cities to seek a better standard of liv-
ing and modern amenities. Consequently, knowledge
and skills of being able to identify and collect medi-
cinal plants for soup making are gradually being lost
by younger Hakka. The Hakka language, which is
spoken and not written, is also becoming extinct as
the younger generation is learning Mandarin in
schools rather than their traditional language. It has
long been recognized that ecological knowledge is
embedded in language, and the loss of language con-
tributes to the loss of local traditional knowledge
[48]. Furthermore, land-use change is resulting in a
loss of plant species, which will further result in the
loss of traditional ecological knowledge and

Fig. 4 Number of species listed based on the age and gender of the Hakka people. The green dots stand for female informants and the blue
dots stand for male informant. The regression line is drawn based on informants’ ages and amounts of listed plants
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traditional food systems of consuming wild medicinal
and edible plants. Efforts are thus needed to protect
local biodiversity, traditional ecological knowledge,
and the practice of preparing and consuming medi-
cinal soups as part of sustainable diets in Hakka
communities.

Commercial availability of plants used in medicinal soups
in West Fujian
We evaluated the commercial availability of the plants
used to make medicinal soups in markets of West Fujian
by asking the price of wild medicinal plants and the degree
of difficulty for obtaining them from the wild. The exploit-
ation and utilization ratio of these resources were rela-
tively low. Almost all plants for medicinal soup were
collected in the wild. Herb vendors would regularly go to
the countryside to buy medicinal herbs collected in the
wild by villagers, and then resell them at a profit in urban
areas. Most plants were sold fresh or dried, or in simple
packaging. Selling wild plants do not notably contribute to
local livelihoods based on household income.
Local biodiversity is also threatened by harvesting for

commercial purposes. Wild plants are often overhar-
vested because some local collectors are not aware of
plant sustainable harvesting practices. The most repre-
sentative case of this is the orchid species Anoectochilus
roxburghii, which is called the “golden herb” by local
people and is listed in the China Red Data Book. It is
one of the most valuable ornamental, edible, and medi-
cinal herbs used for liver protection and treating hyper-
tension and diabetes [49, 50]. A. roxburghii is scarce in
the wild and is now mostly cultivated for resale by herb
vendors. Market analysis has shown that the price of
dried wild A. roxburghii is high and can be up to 10,000
yuan/kg, while the cultivated plant retails for 2000 yuan/
kg (1 yuan = 0.1456 USD). It is quite challenging to
grow A. roxburghii because of its low germination rate,
slow growth, and requirement of a high-altitude growth
environment [49, 51]. Therefore, the demand for A. rox-
burghii significantly exceeds the supply, resulting in local
government development of the A. roxburghii seed
industry.
However, efforts of the government and local compan-

ies to protect and sustain the development of medicinal
plants have not been adequate. Enhanced cooperation is
needed between governmental and scientific entities and
local communities to ensure the preservation and sus-
tainable development of wild medicinal plants that sup-
port traditional food systems and associated well-being.

Conclusion
Medicinal soups prepared using a diversity of plants are
an integral part of the traditional food systems and local
concepts of ethnonutrition of Hakka communities in

West Fujian. Medicinal soups reflect Hakka ethnonutri-
tion concepts of disease prevention and treatment. By
conducting ethnobotanical investigations, we identified
42 plant species (25 families and 41 genera) that are
used to make medicinal soups by Hakka informants.
The taxonomic distribution, plant type, edible parts, me-
dicinal effects, and time of harvest varied and showed re-
gional characteristics. In addition, the way in which
different plants were paired with other ingredients in
medicinal soups followed principles of traditional Chin-
ese medicine and local practices. The quantitative ana-
lysis highlighted the cultural importance of specific
medicinal herbs and their associated knowledge. How-
ever, knowledge of medicinal plants is at risk of being
lost by the Hakka due to the depletion of local biodiver-
sity and urbanization of the study site communities.
Therefore, integrated efforts are required between the
local communities and government to ensure the preser-
vation of vital ethnobotanical knowledge that supports
environmental and human well-being.

Acknowledgments
We are very grateful to the numerous people we met and interviewed in the
study site communities in West Fujian who have provided valuable
information about medicinal plants and who shared their time, expertise,
experiences, and food.

Authors’ contributions
CLL conceived of and designed the study. BSL conducted data collection.
BSL and FFL integrated the inventory. FFL and CLL identified the plants. SA
participated in the discussion and edited the English of the manuscript. All
authors analyzed data and wrote the manuscript. All authors read and
approved the final manuscript.

Funding
This work was supported by the National Natural Science Foundation of
China (31870316, 31761143001), Key Laboratory of Ethnomedicine (Minzu
University of China) of Ministry of Education of China (KLEM-ZZ201806,
KLEM-ZZ201906), Biodiversity Survey and Assessment Project of the Ministry
of Ecology and Environment of China (2019HJ2096001006), Jiansheng Fresh
Herb Medicine R & D Foundation (JSYY-20190101-043), Minzu University of
China (Collaborative Innovation Center for Ethnic Minority Development and
YLDXXK201819), and Ministry of Education of China and State Administration
of Foreign Experts Affairs of China (B08044).

Availability of data and materials
All data generated or analyzed during this study are included in this
published article and its supplementary information files.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1College of Life and Environmental Sciences, Minzu University of China,
Beijing 100081, China. 2Key Laboratory of Ethnomedicine (Minzu University of
China), Ministry of Education, Beijing 100081, China. 3State Key Laboratory of
Environmental Criteria and Risk Assessment, Chinese Research Academy of
Environmental Sciences, Beijing 100012, China. 4The Food and Health Lab,
Department of Health and Human Development, Montana State University,

Luo et al. Journal of Ethnobiology and Ethnomedicine           (2019) 15:60 Page 13 of 15



Bozeman, MT 59717, USA. 5Kunming Institute of Botany, Chinese Academy of
Sciences, Kunming 650201, China.

Received: 4 September 2019 Accepted: 16 October 2019

References
1. Herforth A, Ahmed S, Declerck F, Fanzo J, Remans R. Creating sustainable,

resilient food systems for healthy diets. UN Stand Comm Nut News. 2017;
2017:15–22 https://www.unscn.org/uploads/web/news/UNSCN-News42-201
7.pdf.

2. Lozano R, Fullman N, Abate D, Abay SM, Abbafati C, Abbasi N, Abbastabar
H, Abd-Allah F, Abdela J, Abdelalim A. Measuring progress from 1990 to
2017 and projecting attainment to 2030 of the health-related Sustainable
Development Goals for 195 countries and territories: a systematic analysis
for the Global Burden of Disease Study 2017. Lancet. 2018;392:2091–138
https://doi.org/10.1016/S0140-6736(18)32281-5.

3. West PC, Gerber JS, Engstrom PM, Mueller ND, Brauman KA, Carlson KM,
Cassidy ES, Johnston M, MacDonald GK, Ray DK, Siebert S. Leverage points
for improving global food security and the environment. Science. 2014;345:
325–8 https://doi.org/10.1126/science.1246067.

4. Mason P, Lang T. Sustainable diets: how ecological nutrition can transform
consumption and the food system. London: Routledg; 2017.

5. Bharucha Z, Pretty J. The roles and values of wild foods in agricultural
systems. Philos Trans R Soc B. 2010;365:2913–26 https://doi.org/10.1098/rstb.
2010.0123.

6. Kuhnlein HV. What food system intervention strategies and evaluation
indicators are successful with indigenous peoples? In: Kuhnlein HV, Erasmus
B, Spigelski D, Burlingame B, editors. Indigenous peoples’ food systems and
well-being: interventions and policies for healthy communities. Rome: Food
and Agriculture Organization of the United Nations (FAO); 2013. p. 237–56.

7. Feagan R. The place of food: mapping out the ‘local’in local food systems.
Prog Hum Geogr. 2007;31:23–42 https://doi.org/10.1177/0309132507073527.

8. Ford JD. Vulnerability of Inuit food systems to food insecurity as a
consequence of climate change: a case study from Igloolik, Nunavut. Reg
Environ Chang. 2009;9:83–100 https://doi.org/10.1007/s10113-008-0060-x.

9. Kuhnlein HV, Receveur O. Dietary change and traditional food systems of
indigenous peoples. Annu Rev Nutr. 1996;16:417–42 https://doi.org/10.1146/
annurev.nu.16.070196.002221.

10. Fanzo JC, Downs S, Marshall QE, de Pee S, Bloem MW. Value chain focus on
food and nutrition security. In: de Pee S, Taren D, Bloem M, editors.
Nutrition and Health in a Developing World. Cham: Humana Press; 2017. p.
753–70.

11. Popkin BM. The nutrition transition and obesity in the developing world. J
Nutr. 2001;131:871S–3S https://doi.org/10.1093/jn/131.3.871S.

12. Boutayeb A, Boutayeb S. The burden of non communicable diseases in
developing countries. Int J Equity Health. 2005;4:2 https://doi.org/10.1186/
1475-9276-4-2.

13. Etkin NL. Edible Medicines: an ethnopharmacology of food. Tucson:
University of Arizona Press; 2008.

14. Etkin NL, Ross PJ. Should we set a place for diet in ethnopharmacology? J
Ethnopharmacol. 1991;32:25–36 https://doi.org/10.1016/0378-8741(91)90100-R.

15. Kastner J. Chinese nutrition therapy: dietetics in traditional Chinese
medicine (TCM). New York: Georg Thieme Verlag; 2004.

16. Liu X, Li Y. Epidemiological and nutritional research on prevention of
cardiovascular disease in China. Brit J Nutr. 2000;84:S199–203 https://doi.
org/10.1079/09658219738869.

17. Bao ZM. Study on physical geography environment the Hakkas family
formed in West Fujian Province. J Subtrop Resour Environ. 2006;21:121–3.

18. Kiang C. The Hakka search for a homeland. Elgin: Allegheny Press; 1991.
19. Au DT, Wu J, Jiang Z, Chen H, Lu G, Zhao Z. Ethnobotanical study of

medicinal plants used by Hakka in Guangdong, China. J Ethnopharmacol.
2008;117:41–50 https://doi.org/10.1016/j.jep.2008.01.016.

20. Medeiros PM, Soldati GT, Alencar NL, Vandebroek I, Pieroni A, Hanazaki N,
de Albuquerque UP. The use of medicinal plants by migrant people:
adaptation, maintenance, and replacement. Evid-Based Compl Alt. 2012;
https://doi.org/10.1155/2012/807452.

21. Chien CC, Lin CK, Jiang ML, Wang CC, Lin JS. Does Hakka ethnic group have
higher incidence of thalassemia traits in Taiwanese population? Natl Med J
China. 1992;50:288–92.

22. Kuang W, Zhang C, Huang MR, Liu ZW. Antioxidant activities of the 95%
ethanol extracts of nine Chinese herbs commonly used in Hakka area. Adv
Mater Res. 2012;2(396):246–9 https://doi.org/10.4028/www.scientific.net/
AMR.396-398.246.

23. Kong RC. Special Hakka cuisine. J Sichuan Tour Univ. 2006;2006(1):37–8.
24. Chang HA, Wallis M, Tiralongo E. Use of complementary and alternative

medicine among people with type 2 diabetes in Taiwan: a cross-sectional
survey. Evid-Based Compl Alt. 2011; https://doi.org/10.1155/2011/983792.

25. Anusasananan LL. The Hakka cookbook: Chinese soul food from around the
world: Univ of California Press; 2012.

26. Liu Y, Liu Q, Li P, Xing D, Hu H, Li L, Hu X, Long C. Plants traditionally used
to make Cantonese slow-cooked soup in China. J Ethnobiol Ethnomed.
2018;14:4 https://doi.org/10.1186/s13002-018-0206-y.

27. Xie CG. Mazu belief in Hakkas region of West Fujian Province. Stud Word
Relig. 1994;3:74–84.

28. Longyan City government: Government work report in 2016. 2016. http://
www.longyan.gov.cn/gk/flgk/gzbg/zfgzbg/201601/t20160128_1213803.htm.
Access 26 Aug 2019.

29. Longyan City government. The interpretation of Urban comprehensive
planning of Longyan City (2011-2030)—about the city positioning. http://
www.longyan.gov.cn/gk/flgk/jd/wjjd/201408/t20140826_1349882.htm.
Access 26 Aug 2019.

30. Albuquerque UP, Lucena RFP, Monteiro JM, Florentino ATN. Evaluating two
quantitative ethnobotanical techniques. Ethnobot Res Appl. 2006;4:51–60
http://www.ethnobotanyjournal.org/vol4/i1547-3465-04-051.pdf.

31. Martin GJ. Ethnobotany: a methods manual. London: Chapman and Hall; 2010.
32. Pieroni A. Evaluation of the cultural significance of wild food botanicals

traditionally consumed in Northwestern Tuscany, Italy. J Ethnobiol. 2001;21:
89–104 http://www.ethnobiology.org/sites/default/files/pdfs/JoE/21-1/
Pieroni.pdf.

33. Sujarwo W, Caneva G. Using quantitative indices to evaluate the cultural
importance of food and nutraceutical plants: comparative data from the
Island of Bali (Indonesia). J Cult Herit. 2016;18:342–8 https://doi.org/10.1016/
j.culher.2015.06.006.

34. Tardío J, Pardo-De-Santayana M. Cultural importance indices: a comparative
analysis based on the useful wild plants of Southern Cantabria (Northern
Spain). Econ Bot. 2008;62:24–39 https://link.springer.com/content/pdf/10.1
007%2Fs12231-007-9004-5.pdf.

35. Wu QL, Liang XC. Food therapy and medical diet therapy of Traditional
Chinese Medicine. Clin Nutr Exp. 2018;18:1–5 https://doi.org/10.1016/j.
yclnex.2018.01.001.

36. Jiang WY. Therapeutic wisdom in traditional Chinese medicine: a
perspective from modern science. Trends Pharmacol Sci. 2005;11:558–63
https://doi.org/10.1016/j.tips.2005.09.006.

37. Chen SD, Gao H, Lu CJ, Zhao RZ, Yao XS. Alkaloids and amides from
Houttuynia cordata. J Shenyang Pharm Univ. 2013;30:846–50.

38. Yoshida Y, Wang MQ, Liu JN, Shan BE, Yamashita U. Immunomodulating
activity of Chinese medicinal herbs and Oldenlandia diffusa in particular. Int
J Immunopharmacol. 1997;19:359–70 https://doi.org/10.1016/S0192-
0561(97)00076-3.

39. Ogunniyi DS. Castor oil: a vital industrial raw material. Bioresour Technol.
2006;97:1086–91 https://doi.org/10.1016/j.biortech.2005.03.028.

40. Thornton SL, Darracq M, Lo J, Cantrell FL. Castor bean seed ingestions: a
state-wide poison control system’s experience. Clin Toxicol. 2014;52:265–8
https://doi.org/10.3109/15563650.2014.892124.

41. Wang YF, Zhao LJ, Xu B, Li XY, Yu HH, Li ZW, Zhang G, Li JJ, Shen N.
Advances of research on approximate compositions and bioactivities of
daylily. J Jilin Med Coll. 2012;33:46–9.

42. Endo A. Monacolin K, a new hypocholesterolemic agent produced by a
Monascus species. J Antibiot. 1979;32:852–4 https://doi.org/10.7164/
antibiotics.32.852.

43. Lin YL, Wang TH, Lee MH, Su NW. Biologically active components and
nutraceuticals in the Monascus-fermented rice: a review. Appl Microbiol
Biotechnol. 2008;77:965–73 https://doi.org/10.1007/s00253-007-1256-6.

44. Cai XM, Situ SJ. The characteristics and effects of the national minority’s
dietary cultures in Guangdong. Trop Geogr. 2008;28:187–92.

45. Lei HX, Zheng SM, Li JL. The overview of studies on She medicine in China.
J Med Pharm Chin Minor. 2013;19:1–5.

46. Roux DJ, Rogers KH, Biggs HC, Ashton PJ. Bridging the science–
management divide: moving from unidirectional knowledge transfer to
knowledge interfacing and sharing. Ecol Soc. 2006;11:709–23.

Luo et al. Journal of Ethnobiology and Ethnomedicine           (2019) 15:60 Page 14 of 15

https://www.unscn.org/uploads/web/news/UNSCN-News42-2017.pdf
https://www.unscn.org/uploads/web/news/UNSCN-News42-2017.pdf
https://doi.org/10.1016/S0140-6736(18)32281-5
https://doi.org/10.1126/science.1246067
https://doi.org/10.1098/rstb.2010.0123
https://doi.org/10.1098/rstb.2010.0123
https://doi.org/10.1177/0309132507073527
https://doi.org/10.1007/s10113-008-0060-x
https://doi.org/10.1146/annurev.nu.16.070196.002221
https://doi.org/10.1146/annurev.nu.16.070196.002221
https://doi.org/10.1093/jn/131.3.871S
https://doi.org/10.1186/1475-9276-4-2
https://doi.org/10.1186/1475-9276-4-2
https://doi.org/10.1016/0378-8741(91)90100-R
https://doi.org/10.1079/09658219738869
https://doi.org/10.1079/09658219738869
https://doi.org/10.1016/j.jep.2008.01.016
https://doi.org/10.1155/2012/807452
https://doi.org/10.4028/www.scientific.net/AMR.396-398.246
https://doi.org/10.4028/www.scientific.net/AMR.396-398.246
https://doi.org/10.1155/2011/983792
https://doi.org/10.1186/s13002-018-0206-y
http://www.longyan.gov.cn/gk/flgk/gzbg/zfgzbg/201601/t20160128_1213803.htm
http://www.longyan.gov.cn/gk/flgk/gzbg/zfgzbg/201601/t20160128_1213803.htm
http://www.longyan.gov.cn/gk/flgk/jd/wjjd/201408/t20140826_1349882.htm
http://www.longyan.gov.cn/gk/flgk/jd/wjjd/201408/t20140826_1349882.htm
http://www.ethnobotanyjournal.org/vol4/i1547-3465-04-051.pdf
http://www.ethnobiology.org/sites/default/files/pdfs/JoE/21-1/Pieroni.pdf
http://www.ethnobiology.org/sites/default/files/pdfs/JoE/21-1/Pieroni.pdf
https://doi.org/10.1016/j.culher.2015.06.006
https://doi.org/10.1016/j.culher.2015.06.006
https://springerlink.bibliotecabuap.elogim.com/content/pdf/10.1007/s12231-007-9004-5.pdf
https://springerlink.bibliotecabuap.elogim.com/content/pdf/10.1007/s12231-007-9004-5.pdf
https://doi.org/10.1016/j.yclnex.2018.01.001
https://doi.org/10.1016/j.yclnex.2018.01.001
https://doi.org/10.1016/j.tips.2005.09.006
https://doi.org/10.1016/S0192-0561(97)00076-3
https://doi.org/10.1016/S0192-0561(97)00076-3
https://doi.org/10.1016/j.biortech.2005.03.028
https://doi.org/10.3109/15563650.2014.892124
https://doi.org/10.7164/antibiotics.32.852
https://doi.org/10.7164/antibiotics.32.852
https://doi.org/10.1007/s00253-007-1256-6


47. Agarwal R, Echambadi R, Franco AM, Sarkar MB. Knowledge transfer
through inheritance: spin-out generation, development, and survival. Acad
Manag J. 2004;47:501–22 https://doi.org/10.5465/20159599.

48. Nations JD. Naming the dragonfly: why indigenous languages matter in the
21st century. Landsc Mag. 2015; https://medium.com/langscape-magazine/
naming-the-dragonfly-why-indigenous-languages-matter-in-the-21st-
century-885025c8cbc1. Accessed 24 Nov 2019.

49. Huang YP. The research advance of Anoectochilus roxburghii. Strait Pharm J.
2013;25:19–21.

50. Zhang Y, Cai J, Ruan H, Pi H, Wu J. Antihyperglycemic activity of
kinsenoside, a high yielding constituent from Anoectochilus roxburghii in
streptozotocin diabetic rats. J Ethnopharmacol. 2007;114:141–5 https://doi.
org/10.1016/j.jep.2007.05.022.

51. Pant B. Medicinal orchids and their uses: tissue culture a potential
alternative for conservation. African J Plant Sci. 2013;7:448–67 https://doi.
org/10.5897/AJPS2013.1031.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Luo et al. Journal of Ethnobiology and Ethnomedicine           (2019) 15:60 Page 15 of 15

https://doi.org/10.5465/20159599
https://medium.com/langscape-magazine/naming-the-dragonfly-why-indigenous-languages-matter-in-the-21st-century-885025c8cbc1
https://medium.com/langscape-magazine/naming-the-dragonfly-why-indigenous-languages-matter-in-the-21st-century-885025c8cbc1
https://medium.com/langscape-magazine/naming-the-dragonfly-why-indigenous-languages-matter-in-the-21st-century-885025c8cbc1
https://doi.org/10.1016/j.jep.2007.05.022
https://doi.org/10.1016/j.jep.2007.05.022
https://doi.org/10.5897/AJPS2013.1031
https://doi.org/10.5897/AJPS2013.1031

	Abstract
	Background
	Method
	Results
	Conclusion

	Background
	Methods
	Study area
	Literature review
	Ethnobotanical surveys
	Quantitative analysis

	Results and discussion
	The analysis of plants used in medicinal soups
	The cultural food significance index and relative frequency of citation of plants used to make medicinal soups
	Special cases of plants used in medicinal soups
	Pairing rules for plants used in medicinal soups
	Traditional ecological knowledge regarding medicinal plants used for soups
	Commercial availability of plants used in medicinal soups in West Fujian

	Conclusion
	Acknowledgments
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

