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| nvestigation of the development status of oiltea industry in Taiwan
Chun-Kai Hsu? Fu-LanHsu? Chi-TungLin® “Ching-Ming Hsieh*

Summary

According to our price survey, this year, daily wages per worker is about 1,000NT,
each worker collects 70 to 100 kg fruit a day, the selling price for C. oleifera seeds are 200
NT per kg, the selling price for oil from C. oleifera is 800 to 1,200 per 600 cc, while ail
from C. tenuifolia is 1,500 to 2,200NT. What customers concern is whether they can buy
pure Kuu-char oil. While Kuu-char oil, especially oil from C. tenuifolia, is always short in
supply at the end of the selling season. This is because of the oil camellia plantation is still
fragmentary in Taiwan. Customers strong demand for local Kuu-char oil verify that oiltea
industry is still developing in Taiwan.

In this study, the development and the status of Taiwan's oil tea industry were
investigated. Based on information from Agriculture and Food Agency, Council of
Agriculture, Executive Y uan, cultivation area by 1997 increased from 907 to 1,039 hectares
nowadays; harvested area increased from 761 to 967 hectares. Supposed the production of
seeds per hectare is 2,227 kilograms, the entire seed production for one year is 2,154,614
kg.

Five maor tea planting area are Alishan Township, Chiayi County (17%), Xinyi
Township, Nantou County (13%), Taipel County Sanxia (12%), Hualien County Jhuos
(8%) and Pu, Chiayi County Township (7%). Among them, due to the limitation of forest
policy, C. oleifera can not be pruned and therefore the quantity and quality of seeds are poor
in Sanxia. The mgjor planted oil camellia are C. tenuifoliain Pinglin Dist., New Taipei City
and the Sanxia, Longtan Township, Taoyuan County, Miaoli County and Turtle Township.
Even the seed collection process of C. tenuifolia is more time-consuming, but the price is
also higher, this attracts are still incentives for farmers.

Take climate change, carbon reduction, providing safety and self-sufficient cooking
oil, providing high quality of the domestic oil into consideration, there is a need for the
development of oilteaindustry. The problems faced are unstable quality from the former oil
camellia, no suitable varieties available, no easy way to distinguish local and foreign
Kuu-char oil, seed-harvesting process is time-consuming, All contributes to the results that
oil camellia plantation industry attract little attention from farmers. Suggestions and goals
for future are 1. to breed and select high-yield oil, special oil, special extracts and regional
oiltree varieties, 2. to develop high-performance and low-cost extraction process, 3. to
expand planting area, 4. to build a complete production, supply and sales chain, 5. to
develop Camellia agroforestry management.

Key words : Camellia oleifera, Camellia tenuifolia, Investigation
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Camellia brevistyla (Hayata) Cohen-Suart var. laufoshanensis S.Y.Lu,
T.T.Lin & C.K.Hsu (Theaceae): A new variety from Taiwan

Sheng You Lu™®  “ChunKai Hsu? Tzer Tong Ling®
Wen Jui Yu? Hui Ting Hsieh®

Summary

We report a new variety, Camellia brevistyla (Hayata) Cohen-Stuart var.
laufoshanensis S.Y.Lu, T.T.Lin & C.K.Hsu section Paracamellia, genus Camellia,
family Theaceae, from the mountain area around laufoshan, southern Taiwan. It is
morphologically related to var. brevistyla , but has markedly leaves lower surface
densely pubescent, midrib elevated, the veins prominent, petiole pubescent, Filaments
6-9 mm long, 1/3 basally connate. In this article, description, line drawing, photos,
and key to the Taiwanese species of section Paracamellia are provided. The IUCN
category of threatened species for Camellia brevistyla (Hayata) Cohen-Stuart var.
laufoshanensis S.Y.Lu, T.T.Lin & C.K.Hsu is aso evaluated.

Key words: Camellia laufoshanensis S.Y.Lu, T.T.Lin & C.K.Hsu, Flora of Taiwan,
Family Theaceae, Genus Camellia, Section paracamellia.
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Health control and management of oil camellia
*Meng-lingWu*®  Lin-muJaung? Chih-yun Lee?

Summary

Oil camellia, also called oiltea camellia, whose seeds contain wealth of oil and
can be extracted as tea tree ail is one of the important cultivation in Taiwan. Brown
blight, die-back blight, blister blight, brown round spot, sooty mold, net blister blight,
algal spot and horse hair blight are common diseases found on oil camelliain Taiwan.
Some nematodes like root-knot nematode and root lesion nematode are also found
cause weakness of oil camellia. There are lots of pests could endanger oil camellia as
well includes grub, citrus spiny white fly, mealybug, smaller green leaf-hopper, tea
leaf roller, tea tussock moth, oriental tea tortrix, small tea tortrix, yellow tea thrips,
tea bag-worm, mite and more. Most diseases happen during spring to autumn while
net blister blight is an exception that happens in winter; pests grow faster in spring
and summer which means they endanger oil camellia during these time. To control
these diseases and pests, improving environment of field, enlarging distance between
plants, increasing sun light exposure and wind-flow, using resistance cultivates,
spreading germicides and pesticides like Tridemorph, Kasugamycin + copper
oxychloride, Pyraclostrobin, Carbaryl, Mevinphos, Trichlorfon and Bifenthrin are
known effective methods. However those germicides and pesticides are also known
have some side effects on human and environment. Seeking the persistence
management of field and balance of ecosystem, low-toxic and
non-germicide/pesticide methods. using fertilizer and soil supplements to increase
plant resistance, plastic bags, mineral oil, sticky paper trap, pheromone trap and
biological control (use of natural enemies) are alternative methods in disease control.
There are two types of biological control insects, parasites and predators, commonly
used in pest control. Parasites like parasitoids work effectively in oriental tea tortrix,
small tea tortrix and citrus spiny white fly; predators, with lower specificity in host
range, like green lacewings and ladybugs also work effectively on citrus spiny white
fly, mealybug and other pests. Parasitic fungi, like Botrytis basiana, could parasitize
on peats to lead pests die is a'so an important in biological control.

Key words: Oil camellia, Oiltea camellia, Biological control

Y Taiwan Forestry Research Institute, Forest Protection Division, Senior scientist

2 Taiwan Forestry Research Institute, Forest Protection Division, Assistant scientist
¥ Taiwan Forestry Research I nstitute, Forest Protection Division, Research assistant
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Germination and Storage Behavior of Seeds of Camellia tenuifolia (Hay.)
Coh.-Suart and Pyrenaria shinkoensis (Hay.) Keng (T heaceae)

Jeng-Chuann Yang™®  Shing-Rong Kuo?

Summary

The purpose of this study was to examine the germination characteristics and
seed storage behaviors of seeds of Camellia tenuifolia and Pyrenaria shinkoensis and
determine the appropriate seed storage methods. Results showed that fresh seeds of
C. tenuifolia were not easy to uniformly germinate in a short time. The germination
percentage of the seedlot studied was 38.9% within 16 wk under fluctuating
temperatures of 30/20°C with 8 hours of light, and there were still some seeds
germinating intermittently after 28 weeks. Stratification at 1 and 4°C was efficient in
decreasing the mean germination time (MGT) and made seed germinated uniformly.
However, there was no use to increase the germination percentage by 1 and 4°C
stratification. Seeds of C. tenuifolia were intolerant of desiccation, and when the
seeds were dried to 10.5% MCs below, they had totally lost viability. Besides, fresh
seeds of C. tenuifolia with 1 and 4°C storage for more than 6 months were found to
completely lose their viability. Thus, preliminary results show that seeds of C.
tenuifolia have temperate-recalcitrant storage behavior and exhibit short longevity.
The germination percentage of fresh seeds of P. shinkoensis was 74.2% within 12
weeks under fluctuating temperatures of 30/20°C with 8 hours of light, and the MGT
was 36.5 days. Still, stratification at 4°C was useful to reduce the MGT, but there was
no significant increase in germination percentage. Seeds of P. shinkoensis were
tolerant of desiccation, and when the seeds were dried to 3.8% MCs, there were still
40% viable seeds left. The seeds at a MC of 8.3% had the best viability within
18-month storage at -20, 4, and 15°C. However, when the MC was below 3.8% or
above 14.5%, the seeds had rapidly lost their viability in a short time. The seed
storage temperature of P. shinkoensis was 4°C rather than -20 and 15°C. Therefore,
seeds of P. shinkoensis were defined as intermediate according to their desiccation
tolerance and sensitivity to freezing temperatures. Additionally, the optimal storage
conditions of seeds of P. shinkoensis are desiccation to about 8.5% MCs and
hermetical storage at 4°C, and the initially germinable seeds still had 58%
germinability left after 1.5 years.

Key words: Camellia tenuifolia, Pyrenaria shinkoensis, Dermination, Stratification,
Seed storage behavior.
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Study on antifungal activity of oil camellia seed pomace
against wood rot fungi

*Fu-Lan Hsu® Tzu-MingWang?® Su-Chen Liang® Shang-Tzen Chang®?

Summary

Oil camelliais distributed at low-middle elevations in Taiwan. Oil camellia seed
produce top grade edible oil with many bioactivities including antimicrobial,
pesticides and detoxification etc. After the extraction of oil, the seed pomace is
discarded or applied in detergent or fertilizer industry. There are some reports
regarding the bioactivities of the oil camellia seed pomace extracts. However,
research from Camellia tenuifolia (Hay.) Cohen Stuart is really limited. Besides, as
increasing demand for wooden structure and concerning about traditional wood
preservatives banned in many countries because of environmental and disposal
concerns and governmental regulations, environmentally benign organic
preservatives for wood are urgently needed. - In this study, oil camellia seed pomace
was extracted with methanol. The extract was subjected to column chromatography to
afford six subfractions. Then the methanol extract and the partially purified
subfractions were dissolved in distilled water to conduct antifungal assay by agar
plate test. Results from our preliminary screening showed that methanol extract of oil
camellia seed pomace at 200 ppm markedly inhibited the mycelia growth of wood rot
fungi. The antifungal activity mainly contributed from saponin subfraction.
Congtituents in the bioactive saponin subfraction can be recognized by
high-performance liquid chromatography (HPLC) and LC-MS/MS analysis.

Key words : Camellia tenuifolia, Oil camellia seed pomace, Wood rot funi
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Functional and regulatory analyses of antioxidative effects of bioactive
compounds of tea seed pomace using Caenorhabditis elegans
asan in vivo model system

*Chan-Wei Yu? Fu-LanHsu? VivianH.-C. Liao®>?

Summary

Tea seed ail is pressed mainly from the seeds of Oiltea Camellis. Tea seed ail is
high quality cooking oil which is rich in monounsaturated fatty acid content. It has
low smoke point and not easy produces fumes when heated. Tea seed il is high
nutritional value oil and in the clinical treatment it also has effect on heart and
vascular disease and stomach disease. In Taiwan, tea seed oil is mainly from the seed
of Camellia oleifera and Camellia tenuifolia. After the oil has been extracted from
the seed, the remaining tea seed pomace is discarded or used as a detergent or organic
fertilizer with low economic value. However, the tea seed pomace contains large
amounts of active compounds such as theasaponins and flavonoids. The extractions
of these polyphenolic compounds from tea seed pomace have potential beneficial
effects. In this study, we used C. elegans as model system to investigate the
antioxidative effects of bioactive compounds of tea seed pomacein in vivo and its
corresponding regulatory mechanisms. The results showed that the mixture
compounds of tea seed pomace have significant antioxidant effects. We used different
extraction methods to obtain the bioactive compounds of tea seed pomace, and
further showed the bioactive ingredients of pomace exhibited antioxidative effects.
Our study will provide direct scientific evidence of the antioxidative effects of
bioactive compound of tea seed pomace. Results from this study will further promote
tea seed oil related industries and increase their development potential and to make
tea seed oil become more economically valuable crops.

Key words : C. elegans, Tea seed pomace, Antioxidant
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Application of portable GC to rapid detecting camellia seed oil

*HwaWen YinY ShengYouLu? Cheng-Fong Chen*?”
Summary

Fat, sugar, and protein are 3 essential nutrients for human body. Because the fats
provided by edible vegetable oils tend to vary in compositions and contents according
to their sources, storage and production conditions, it is only natural that pricing of
the oils also widely differs. For instance, commercial seed oil of Camelia spp,
regarded as a kind of healthful food, often has disparaging price range, and the oil
itself is often adulterated with other inferior oils. Customers are often confused by its
pricing, whereas there is no guarantee on its quality at the same time. Therefore, a
rapid and efficient technique for identifying oil composition for quality control in
production and safeguard rights of consumers is critically needed. Traditionally, the
types and qualities of vegetable oils are judged by sensory evaluation based on
specific color and aroma of the oils. When dealing with adulterated vegetable oils,
however, the method often produces uncertain results. In recent years, instruments
such as near-infrared spectroscopy (NIRS), liquid chromatography (LC) and gas
chromatography (GC) are used to analyze the compositions and contents of fatty
acids in vegetable oils and to establish the types and purities of the oils according to
their unique fingerprint spectra. Because fatty acids have high boiling points and are
liable to crack under the high temperature conditions necessary for these analyses,
they need to be esterified before analyzing. However, the conventional heated
esterification condition is both time-consuming and low-yielding. To ameliorate the
problems, we applied a portable GC to directly analyzing commercial Camelia seed
oils and other vegetable oils without the pretreatment of esterification. The results
showed that every vegetable oil has a unique fingerprint, which can be used to
identify the oil constitution according to the retention time of its volatile components.
If an oil sample was adulterated then from its overlapped fingerprints, the constituent
oils could be identified based on the retention time of the hybrid fingerprint patterns.
Also, if the optimal consumption time of avegetable oil expires, its fingerprint can be
used to check its status of degradation such as oxidization and souring by comparing
its fingerprint with a standard diagram. This study was the first report of applying a
portable GC in situ, and the application has been proven to be rapid and effective for
detecting Camellia seed oil and other edible ails.

Key words: Camellia seed ail, Edible oil, Portable GC
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Agroforestry management model in Taiwan—fast growing trees mixed
with oiltea caméellia

*Chin-Shien Wu,™®  Yi-Hong Chen?

Summary

The study ssimulates a mixed forest of fast growing species and oiltea trees.
Eucalyptus is selected and assumed six-year rotation, and coppice regeneration.
Economic benefits during 18 years are calculated. The results show that by 5 interest
rates, with or without the subsidy, the net present value (NPV) of three reforestation
programsis all positive. “X model with the subsidy” has the highest NPV, the second
Is “Y model with the subsidy”, and the third is the “Non-subsidized model”. The
lower the interest rate, the higher the NPV of different reforestation programs. Oiltea
trees mixed with fast growing trees should be an economically feasible model in
plains and low mountain slope areas in Taiwan.

Key words: Agroforestry, Oilteatree, Eucalyptus, Net present value
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The antioxidant activity and skin whitening activity of the
by-product of tea seed ail

*Ruo-Yun Yeh®  Yi-Jing Tsao?

Summary

The purpose of this paper is to investigate the antioxidant activity, skin
whitening activity of the extract of tea seed oil. We extracted the small fruit species of
tea seed oil (Camellia tenuifolia) and its by-product (tea seed cake, tea seed shell).
Detection of the unsaturated fatty acids and antioxidant active ingredients become the
reference of production process of tea seed oil. Screening skin whitening active

ingredients as a new material of skin care products to enhance the added value of
Camdllia

Key words : Teaseed oil, Antioxidant activity, Tyrosinase inhibitory activity
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Effects of methanolic extracts of Camellia oleifera seed residue
on lipopolysaccharide (endotoxin)-induced hyporeactivity of aorta
to a-adrenoreceptor agonist

Fu-Lan Hsu? Hong-LinLee? *Chia-Hung Yen*?

Summary

Endotoxemia characterized by the presence of endotoxin (lipopolysaccharide,
LPS) in blood leads to septic shock which is represented by significant circulatory
changes including vascular hyporeactivity to vasoconstrictors such as angiotensin |1
and phenylephrine (PE), an a-adrenoreceptor agonist. Until now, there are no
effective therapies on septic shock, and Camellia seed oil was proved to significantly
attenuate organ injuries and mortality rate in endotoxemic rats. However, the
mechanism of active components in Camellia seed involving protection against
endotoxemia s still unknown. Therefore, this study was to investigate whether active
components in Camellia seed can prevent LPS-induced hyporeactivity to
o-adrenoreceptor agonist. Thoracic aorta isolated from male Sprague-Dawley rats
(10- to 12-week old) was mounted in the organ chamber to evaluate vascular
responsiveness to cumulative doses of PE using wire myography system. LPS
(0111:B4) and methanolic extracts of Camellia oleifera seed residue were also added
in the organ chamber individually or simultaneously to assess their effects on
PE-induced vasoconstriction. Results revealed that: (1)Aortic rings in the presence of
treatment with LPS at the dosage of 100 ug/mL for 5 hours exhibited decreased
responsiveness to PE by 15.4 to 51.1%; however, methanolic extracts of Camellia
oleifera seed residue had little effect on PE-induced vasoconstriction; (2)Comparing
with LPS-treated rings, co-treatment with methanolic extracts of Camellia oleifera
seed residue markedly restore aortic responsiveness to PE in the presence of LPS
treatment; (3)Saponin enriched fraction isolated from methanolic extracts of Camellia
oleifera seed residue also showed its ability to restore LPS-induced hyporeactivity to
PE. In summary, methanolic extracts of Camellia oleifera seed residue possess the
potential to alleviate septic shock-related organ injuries and saponin may be one of
the active components in Camellia oleifera seed mediates the protection.

Key words. Camellia seed oil residue, Lipopolysaccharide, Angiotensin II,
Phenylephrine, Hyporeactivity
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