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in Moh Phon’s Thai Herbal Formularies
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ABSTRACT

Mor Phon's Thai herbal formularies were developed and recorded by His Royal Highness
Prince Abhakara Kiartivongse, a royal son of King Rama V (Prince of Chumphon or Krom Luang
Chumphon Khet Udomsak) until 1915. The purpose of this study was to elucidate traditional
Thai medical wisdom regarding Mor Phon's Thai herbal formularies focus on skin conditions.
Medicinal plants used for treating skin conditions in Mor Phon's Thai herbal formularies were
compiled, authenticated and analyzed the frequency as well as reviewed on their scientific
information. Sixty-six plant species from 36 families were mentioned in 78 different formulations
for the treatment of 29 different skin conditions. The majority of the plant belong to the families
of Arecaceae (18%), Fabaceae/Leguminosae (14%), Alliaceae (12%), Solanaceae (11%), and
Zingiberaceae (11%). The most used plant species was Cocos nucifera L. (11%) followed by
Citrus aurantifolia Swingle (5%), Allium sativum L., Allium ascalonicum L., Cassia alata (L.) Roxb
(4%). Fruit (37%) and leave (30%) were the mostly used plant part to prepare the remedies.
This study provides the first report on scientific information of plant materials used in Mor Phon's
Thai herbal formularies for skin conditions which can help preserve the traditional medical

knowledge and will facilitate future modern herbal drug development research.

Keywords: Medicinal plants, Mor Phon, Skin conditions, Thai traditional Formularies

* Corresponding Author
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Introduction

Traditional medicine has a long-
standing history of employing medicinal
plants as a primary approach for treating
various ailments, including skin conditions'.
Throughout different cultures, the utilization
of herbal remedies for dermatological issues
has been widely practiced, encompassing a
diverse array of plant species”. This study
aims to delve into Moh Phon’s herbal
formularies for skin conditions, focusing on
the composition of medicinal plants
employed and providing valuable insights
into  their utilization and therapeutic
potential.

The utilization of herbal remedies in
traditional medicine for the treatment of skin
conditions has deep historical roots that
extend back centuries®®. The wisdom passed
down through generations to identify
medicinal properties of plants for alleviating
dermatological issues’.

Moh Phon’s collection of herbal
formularies represents a valuable repository
of this traditional knowledge. The traditional
Thai medicine prescriptions of Moh Phon
were developed, compiled, and recorded by
Prince  Abhakara

His Royal Highness

Kiartivongse, a royal son of King Rama V

(Prince  of Chumphon or Krom Luang
Chumphon Khet Udomsak) or Moh Phon
until 1915%. Passed down through the ages,
these  formularies  contain  detailed
information about the specific plants used,
the preparation methods, and the
recommended dosages for various skin
conditions. They offer a unique perspective
on the therapeutic potential of medicinal
plants and provide insights into the interplay

between nature and human health®’.

Objective of the study

This study aims to examine the
composition of the plants documented in
Moh Phon’s herbal formularies for skin
conditions. By employing scientific methods,
we seek to identify the plant families and
species utilized, as well as the specific parts
of the plants that are most commonly
employed in traditional remedies. By
analyzing the prevalence and distribution of
these plant species, we can gain a deeper
understanding of their therapeutic potential

and their relevance in the context of

traditional medicine.

MIATaMIBANEns U 8 atud 2 nIngiax - Suneu 2566
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Methods

Study design

This study wused a descriptive
research design.
Data Collection

Moh  Phon’s  traditional  Thai
medicine formularies were collected from
the second edition of Moh Phon’s Thai
Traditional  Medicine  Formulary®.  After
collecting, the formularies for skin conditions
were screened and selected for further
analyze of plants species. All plants materials
in each formulation were listed and identified
by specialist in Thai traditional medicine.
Then, the scientific information of all plants
was reviewed through the subscribed
databases by the Chulalongkorn University,
such as Pubmed, Science Direct, Medline,
and Google Scholar.
Data Analysis

The findings from the reviewed
studies focus on key parameters, such as
scientific name, family, local name, habit,
and part used, methods of preparation and
administration were recorded for each plant
species in the chapter of skin conditions of
Moh Phon book. The statistical analysis was

conducted in terms of relative frequencies.

Calculation of Frequencies

To determine the relative prevalence
of different plant parts and habits, frequencies
were calculated. The formula used to calculate
the percentage was as follows:

Percentage = (Number of occurrences /
Total number of observations) * 100.

The resulting percentage provided a
standardized measure for comparison and
analysis.

Ethical Consideration

The study approved by the
Committee of the Graduate Program in Public
Health Sciences, College of Public Health
Sciences, Chulalongkorn University due to

this this study doesn’t involve in humans.

Results

In Moh Phon's herbal formularies, from
Table 1 and Table 2, a total of 66 plant species
from 36 families were identified. The most
prevalent families were Arecaceae (18%),
Fabaceae/lLeguminosae (14%), Alliaceae (12%),
Solanaceae (11%), and Zingiberaceae (11%) of
the identified species, respectively. These plants
were utilized for various parts, with fruit being the
most commonly used, found 37% of the total
plant parts used. The plants exhibited diverse
habits, with herbs being the most common

(36%), followed by shrubs (25%), trees (19%),

n NIasanvmans 09 8 atuil 1 unsiau - Tquieu 2566
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shrub/tree (10%), climbers (7%), and creeping

plants (2%). The least common habit among the

Table 1 Medicinal plants used for treating skin conditions in Moh Phon’s herbal formularies

1% of the species.

mentioned plants was the bush, representing

Family No. Botanical name Local Habit Part used %
name
Acanthaceae 1. Barleria lupulina Lindl.  1@a@Waweu  Bush Leaf 1%
(5%) 2 Clinacanthus nutans WEYED Shrub Leaf 1%
(Burm.f.) Lindau
3 Rhinacanthus nasutus VoL Shrub Leaf 1%
(Linn.) Kurz.
Agaeceae (2%) 4. Agave sisalana Perrine U1y Herb Ash(leaf) 1%
Alliaceae (12%) 5. Allium ascalonicum L. NDULAY Herb Bulb 4%
6. Allium sativum L. NIz Herb Bulb 4%
Anacardiaceae 7. Spondiias pinnata (Lf.) UgNoN Tree Fruit 1%
(2%) Kurz
Amaranthaceae 8. Cyathula prostrata (L.) mgﬁﬁugl,l,m Shrub Top-tip 1%
(2%) Blume
Apiaceae/Umbe 9. Apium graveolens L. %’UQI”IEJ Herb Leaf 1%
iferae (8%) 10.  Centella asiatica (L.) Uun Creepin Stem 2%
Urb. g plant
11.  Coriandrum sativum L. N Herb Root, 1%
Fruit
12, Cuminum Cyminum L. 1191 Herb Fruit 1%
Apocynaceae 13, Calotropis gigantea (L)  4n Herb Leaf 1%
(2%) Dryand
Araceae (2%) 14.  Colocasia esculenta (L.)  \iden Herb Gun/late 1%
Schott X

MIATaMIBANEns U 8 atud 2 nIngiax - Suneu 2566
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Family No. Botanical name Local Habit Part used %
name
Arecaceae (18%) 15. Areca catechu L. N Tree Fruit 1%
16.  Cocos nucifera L. wwgn Tree Shell 11%
Boraginaceae 17.  Heliotropium indicum L. MQ’JIWN‘Z}IN Herb 1%
(2%)
Caricaceae (2%) 18  Carica papaya L. Ueaene Tree Leaf 1%
Clusiaceae (5%) 19.  Garcinia hanburyi Hook 5484 Tree Gum 1%
F.
20.  Garcinia mangostana L. ﬂﬂﬂm Tree Peel 2%
Convolvulaceae  21.  [pomoea aquatica Um:ﬁVLVl?J Herb Leaf 1%
(2%) Forsk.
Cucurbitaceae 22, Coccinia grandis (L.) J. AR Climber Leaf 1%
(5%) Voigt.
23.  Lagenaria siceraria U Climber Leaf 1%
(Molina) Standl.
24.  Momordica charantia L. Ug5% Climber Fruit 1%
Dipterocarpacea 25.  Dipterocarpus alatus 819U Tree Oil 1%
e (5%) Roxb.ex G.Don
26.  Hopea odorata Roxb. AZLABY Tree Wood 1%
27.  Shorea siamensis Miq. WS Tree Leaf 1%
Ebenaceae (2%) 28.  Diospyros mollis Griff. ULNED Shrub Fruit 1%
Euphorbiaceae 29.  Euphorbia tirucalli L. Wiy’ﬂ,gi*u Shrub Gum/late 1%
(3%) X
30. Mallotus nudiflorus (L.) uztle Tree Leaf 1%
Kulju & Welzen
Fabaceae/Legu  31.  Acacia concinna (Willd.) ey Shrub Leaf 1%
minosae (14%) DC.
32, Cassia alata (L.) Roxb. sqm,ﬁmmvﬁ Shrub Leaf 4%

H NIasanvmans 09 8 atuil 1 unsiau - Tquieu 2566
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Family No. Botanical name Local Habit Part used %
name
33.  Indigofera tinctoria L. AT Shrub Leaf 1%
34.  Tamarindus indica L. S RHY Tree Fruit 2%
35, Uraria crinita (L.) Desv. W,gmsmu Shrub Stem, 1%
ex DC. Leaf
Gramineae (3%) 36. Cymbopogon citratus mzlﬂﬁy Herb Stem 2%
(DC.) Stapf
Labiatae (3%) 37. Ocimum africanum WEN Herb Leaf 1%
Lour
38 Ocimum tenuiflorum L. N3ELNTI Shrub Leaf 1%
Lauraceae (3%)  39. Cinnamomum ANYs Tree Wood 1%

camphora (L.) J.Presl

40.  Cinnamomum verum J.  8ULYY Tree Bark 1%
Presl.
Menispermacea  41.  Tiliacora triandra U Shrub Bulb 1%
e (2%) (Colebr.) Diels (1onYaoiden
)

Musaceae (3%) 42 Musa sapientum L. e Tree Fruit 1%

43.  Musa x paradisiaca L. nenevon Tree Peel 1%
Myristicaceae 44.  Myristica fragrans Houtt. ‘-T]Ju‘l/llj Tree Seed, 1%
(2%) Flower
Myrtaceae (3%)  45.  Syzygium aromaticum NIUNG Tree Flower 2%

L. Merr. & Perry

Oxalidaceae 46.  Averrhoa bilimbi L. PRNIGN Tree Fruit 1%
(2%)
Pedaliaceae 47.  Sesamum indicum L. Njg| Herb Leaf, oil 2%
(3%)
Piperaceae (5%) 48.  Pjper betle Linn. g Climber Leaf 1%

MIATaMIBANEns U 8 atud 2 nIngiax - Suneu 2566
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Family No. Botanical name Local Habit Part used %
name
49.  Piper nigrum L. winlney Climber Fruit 2%
Rubiaceae (2%) 50. Oldenlandia biflora L. vhaainn  Herb Stem 1%
fiu
Rutaceae (11%) 51.  Citrus aurantifolia WU Tree Fruit 2%
Swingle
52 Citrus hystrix DC. Ugn3n Tree Fruit 2%
53. Citrus maxima (Burm.) aulo Tree Peel 1%
Merr.
Salvadoraceae 54.  Azima sarmentosa G;Iuwma Shrub Root 1%
(2%) (Blume) Benth. &
Hook.f.
Sapotuceae 55, Mimusops elengi Linn. na Tree Leaf 1%
(2%)
Solanaceae 56.  Capsicum frutescens L. W%ﬂ%ﬁié Shrub Fruit 3%
(11%) 57.  Solanum melongena L.  ug\¥9817 Shrub Fruit 3%
58.  Datura metel L. alng Shrub Fruit 1%
59.  Capsicum annuum W%ﬂ%ﬁ/quﬂ Shrub Fruit 1%
Linn.
60.  Nicotiana tabacum L. ggu Shrub Leaf 3%
Theaceae (2%) 61.  Camellia sinensis (L.) N Shrub Leaf 1%
Kuntze
Urticaceae (2%)  62.  Gonostegia pentandra VBUVEUN Herb - 1%
(Roxb.) Mig. AN
Zingeberaceae 63.  Curcuma longa L. mfllu Herb Rhizome 3%
(11%) 64.  Alpinia galanga (L.) 0 Herb 2%
willd Rhizome
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Family No. Botanical name Local Habit Part used %
name
65. Amomum krervanh AF¥IU Herb Fruit 1%

Pierre ex Gagnep

66.  Zingiber montanum Twa Herb Rhizome 1%
Roxb.

Table 2 Moh Phon’s herbal formularies used for treating skin conditions

Plant No.
Formula Non-plant Method of
Skin condition from Method of used
No. element preparation
Table 1
Bacterial infections
1. Erysipelas 1 21 Ethyl alcohol  Pound Apply to lesion
(IsAlwansye)
2. Pox/ 1 5, 46 - Pound Poultice
Abscess
(spil/inuzasn)
3. Tetanus 1 - Acetic acid - Cover
(Vngdn) (Vinegar)
4. Rotting toe 1 20 Water, Alum Rasp Poultice
(duwmundes)
Fungal infections
5. Tinea versicolor 1 55 Sulfur, ethyl Pound Apply to lesion
or alcohol
6. Pityriasis versicolor 2 15 - Cut Apply to lesion
(IiﬂLﬂgau) 3 Borax, Mixed Apply to lesion

rainwater
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Plant No.
Skin condition Formufa from Non-plant Method of Method of used
No. element preparation
Table 1
a4 61 Borax, Decoction Apply to lesion
rainwater
5 Oecophylla Crush Apply to lesion
smaragdina
6 6 - Pound Apply to lesion
7 36 Sodium Pound Apply to lesion
chloride (Salt)
8 51 Sulfur Mixed Apply to lesion
9 57 Sulfur Cut Poultice
10 33 Acetic acid Mixed Apply to lesion
(Vinegar)
7. Tenea circinato 1 3 Kerosene Pound Apply to lesion
(sanan) 2 32,6 Sodium Pound Apply to lesion
chloride (Salt)
3 63 Rainwater Mixed Apply to lesion
4 32 - Chew Apply to lesion
5 32 - Pound Apply to lesion
8. Impetigo/ ring 1 63, 16 Copyper (1) Mixed Apply to lesion
worm 19 sulfate
(sanwos/Anannindn)
9. Tinea crusis 1 58,16 - Mixed and Apply to lesion
(sadans) 60 Squeeze
10. Athlete’s foot or 1 51 - Apply to lesion
11. Tinea pedis 2 28 - Pound Apply to lesion
(Iimjﬂﬁlﬂw’h) 3 Sulfur, Pound and Apply to lesion

Kerosene mixed
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Plant No.
Formula Non-plant Method of
Skin condition from Method of used
No. element preparation
Table 1
a4 7 - Cut Poultice
Parasitic infection
12. Scabies 1 42, 16 Sulfur, rice Fried Eat/ Apply to
(lsmiin) flour lesion
2 16 Dammar, Digestion Apply to lesion
sulfur
3 13, 32, Sulfur Pound and Apply to lesion
60, 16 digestion
4 16 - Burn Apply to lesion
Rash
13. ltchy rash due to 1 22 Calcium Crumble Apply to lesion
poisoning carbonate
(Fudumszgn
14. ltchy ashes from 1 63, 60 - Pound and Apply to lesion
mosquitoes and 16 digestion
gnats bite
(?Juﬁumswzqmag%uﬁm)
15. Rash 1 10 Calcium Pound Apply to lesion
(Fiudu) carbonate
2 31 Water Decoction Apply to lesion
1 66, 45 Salt, Calcium  Decoction Apply to lesion
39, 26 Hydroxide
16, 47
16. Rash in children 1 24 Water Decoction Apply to lesion

Fusulugin)

Viral infections
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Plant No.
Skin condition Formufa from Non-plant Method of Method of used
No. element preparation
Table 1
17. Herpes 1 23 Cow stool Pound Poultice
simplex/herpes (dry)
zoster/eczema 2 16 water Burn(ashes)  Apply to lesion
(L%N/ﬂﬂﬁjﬂ/%ﬁjﬂaUMm) 3 Nautilus shell, Rasp Apply to lesion
rainwater
4 Goose stool, Burn Apply to lesion
ethyl alcohol
5 62 Calcium Rasp Apply to lesion
Hydroxide
(Limewater)
6 17 Water Pound Apply to lesion
7 2 Ethyl alcohol ~ Pound Apply to lesion
8 8 Ashes (wood), Pound Apply to lesion
water
10 Rabbit bone,  Rasp Apply to lesion
ethyl alcohol
11 Red sulfur, Pound Apply to lesion
ethyl alcohol
18. Warts 1 ar Urine Pound Poultice
() 2 38 - Crush Apply to lesion
3 29 - Cut Apply to lesion
4 14 - Cut Apply to lesion
5 Acid soap, Mixed Poultice
Calcium
Hydroxide
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Plant No.
Formula Non-plant Method of
Skin condition from Method of used
No. element preparation
Table 1
Wound
19. Animal bites 1 51 Monosodium  Squeeze Apply to lesion
(Fwdafinnes) glutamate
2 5 - Crush Apply to lesion
3 5, 34 - Pound Apply to lesion
4 56 - Pound Poultice
5 Ammonia - Apply to lesion
solution
6 35 Ethyl alcohol  Pound Poultice
7 51 - Rasp Apply to lesion
8 18 Calcium Pound Poultice
Hydroxide
20. Acute wound 1 Honeybee - Apply to lesion
(Luaen) 2 25 White sugar Mixed Apply to lesion
3 50 Ethyl alcohol ~ Pound Poultice
1 10 - Pound Poultice
21. Acute and chronic 1 16, 49 Pure lead Mixed Apply to lesion
wounds 6
(WNAdALAzLNARESY) 2 41 - Chew Poultice
Unknown causes
22. ltchy 1 53 Water Decoction Shower
(spAu)
23. Pityriasis alba 1 37 Mother’s milk ~ Crush Apply to lesion

v

(sAnasuLIuy)
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Plant No.
Formula Non-plant Method of
Skin condition from Method of used
No. element preparation
Table 1
24, Vitilico 1 59, 36, 5, Sodium Decoction Shower-steam
(sapn927172) 6,49, 52,  chloride,
64,45, 11, shrimp paste,
12, 65, 44, fish sauce,
40, 34, 16 palm sugar
25. Vaginal itching 1 30 - Decoction Drink
(safuningiun)
26. Scaling skin 1 51 - Cut Apply to lesion
(saRmdsnn
aziin)
27. Blister 1 20 Water, Rasp Apply to lesion
(UHanwoy) Calcium
Hydroxide
2 27 Potassium Pound Apply to lesion
permanganate
28. Cracked skin on 1 43 - - Rub
palm and sold
(shilorlumuan)
29. Shoots on the 1 al Sulfur Mixed Apply to lesion
soles (yellow),
(mdaTirm) engine oil

Fruits accounted for the highest percentage,
comprising 37% of the total. Leaf was the
second most prevalent, constituting 30% of the

samples. The stem and bulb, representing 9%

and 8% respectively. Rhizomes and flowers each
contributed 6% and 3%, while the aerial parts
made up 3%. Roots and seeds were less

frequently observed, 2% and 1% respectively. It
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is noteworthy that the top part of the plants and
the remaining unidentified parts collectively
represented 1% of the total. The methods of
preparation used in the study were analyzed to
determine their frequency and distribution.
Among these methods, the most commonly
employed was "Pound," accounting for 38% of
the total methods. The next frequently used
method was "Mix," comprising 14% Other
prevalent methods included "Decoction” (11%),
"Cut" (7%), and "Rasp" (7%,). Less commonly
utilized methods included "Digestion" (4%),
"Burn" (5%), and "Crush" (6%). Methods such as
"Crumble," "Squeeze," "Chew," and "Fried" had
lower percentages, each appearing only once or
twice in the methods. The most common
method of application was "Apply," accounting
for 72%. "Poultice” was the second most utilized
method at 17%, "Shower" represented 5% of the
applications Lastly, "Drink" and "Cover" each
constituted 2% and 1%,
Additionally, "Rub" and "Eat" both made up 1%

respectively.

of the methods, each observed once.

Discussion and Conclusion
The utilization of medicinal plants in
traditional remedies for skin conditions
involves a wide range of plant parts, including

leaves, fruits, stems, and roots/rhizomes.

Fruit and leaf, in particular, play prominent
role in traditional and herbal medicine due
to their abundant phytochemical content,
easy accessibility, cultural significance,
diverse healing properties, and scientific
validation. With their rich array of bioactive
and  broad

compounds spectrum  of

therapeutic activities, leaves serve as

valuable resources for addressing various
health conditions'**.

The analysis of Moh Phon's herbal
formularies revealed a variety of methods
used to prepare the plants. In Mor Phon’s
formularies similar with some other studies,
pounding was one of the most common
method", and applying the plants to lesions
was a common method for herbal
treatment™. The incorporation of non-plant
elements in herbal remedies underscores the
comprehensive  approach and  cultural
significance of these treatments for skin
conditions™.

The species that most frequently
occurs, Cocos nucifera L., within Moh Phon’s
formularies, is also present in formulations
from other countries, such as Vietnam®®. But
some previous studies reported the
differences in the most frequent plants used

for skin condition treatments such as in
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Germany, Egypt, and China which common
plant species used were Arnica montan'’,
Alkanna Species'®, and Glycyrrhiza glabra L.",
respectively.

It is recommended that future studies
focus on identifying and characterizing the
bioactive compounds present in these
medicinal plants to fully comprehend their
therapeutic mechanisms and explore their

potential applications in modern medicine.
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Cannabinoids analysis, pharmacokinetic prediction and

antioxidant activity of elixir Thai traditional cannabis recipes
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Anuvat Roongpisuthipong!, Panyada Panyatip? Ploenthip Puthongking®
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Division of Pharmaceutical Chemistry, Faculty of Pharmaceutical Sciences, Khon Kaen University?
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ABSTRACT

The Thai traditional medicinal recipes were used for treatment of several diseases from
the past to the present, which have been recorded in the ancient Thai medicine recipe. Cannabis is
one of the ingredients in the Thai medicinal recipes of King Narai the Great. In this study, the antioxidant
was determined using by DPPH, ABTS and FRAP assays. The cannabinoid content was analyzed
by HPLC. The 3 elixirs cannabis medical recipes which are Inthajaworn, Mahawattana, and
Kaedhatuphikar, were determined TPC and TFC. In addition, the pharmacokinetic prediction of
cannabinoids was studied. The results showed the Inthajaworn extract demonstrated the highest
antioxidant activity with ICs; values of 54.21+1.81 pg/ml by ABTS assay. Mahawattana showed high
activity with DPPH and FRAP assays. These 3 recipes showed high TPC and TFC values. The results from
HPLC analysis showed CBDV and A9-THC as major compounds in each recipe. The pharmacokinetic
prediction of cannabinoids using ADME method showed good pharmacokinetic properties and are
permeable into the brain. The correlation analysis, the result showed that the antioxidant activity of
3 recipes showed a significant correlation with TPC and gallic acid content. In conclusion, antioxidant
activity of 3 Thai traditional medicinal recipes made with cannabis correlated with total phenolic
content (TPC) and total flavonoid content (TFC). Moreover, the result of this research can be developed

from traditional medicinal recipes into pharmaceutical products.
Keywords: Elixirs, Cannabis, Cannabinoids, Antioxidant
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N159ANE ULAIYDY DPPH @ 517 nm Iagly
Trolox Lﬁuﬂﬁ;Mﬂ’JUﬂq‘MLﬁ?ﬁU’m AR
%Inhibition LaTE319N51M5EWI9 %inhibition

v v

AUANUNVULNBIAT ICs, Tunuay pg/mlt!

%Inhibition = [(AcontroL - Asample)/ Acontrot] x 100

3.2 35 ABTS radical scavenging

ABTS %Qﬂw"ﬂﬁyLﬁuaugaﬁaiWyw
potassium persulfate (2.45 mM) Tuhndu vu
e 18 $9lus neunnsloau wavansiaesn
ARNmaLTUA1Y 9 Tud1sazans ABTS lu
Sasraudimniu Tnsuaduna 10 und Tufida
ﬁqmmqﬁﬁaa LLzﬁu’JﬁﬂU’S’mfﬁmiamﬂﬁmmwaa
ABTS i 415 nm Tngly Trolox 1dunguAIuAx
F9uan fuaaA %lnhibition wavas s
55773 %Inhibition AUATILYLTULREMAN ICf

Tumiae pg/ml?2

%Inhibition = [(Acontrot - Asample)/ Acontrot] x 100

3375 Ferric reducing/antioxidant power
(FRAP)
a1sazany FRAP gninseulagnisnay

5¥1719 300 mM acetate buffer pH 3.6, 10
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mM TPTZ Tu 40 mM HCl hag 20 mM FeCl,
solution Tugns1a2u 10:1:1 ndsa1nuih
a1sazane FRAP 11U fATenduansdiennsil
LLiJisTummLﬂdymj”u’[,uqumsuﬁm 96 Mgy (96
well plate) usiiduiian 4 wiit figungd 37°C
uarthlutaainisganduuasit 595 nm Tagly
Trolox tunguAUAILEIUIN wazALIUMIAT
FRAP luwiuag mmol/100 g extract™
4. NM3IATIZHRIAUTZNBUNILAS]

4.1 mamUsunaasusznauilusansiy

mMsmvsInaalsuszneuiluednsiulag
1935 Folin-Ciocalteu (11n13513 8919 Folin-
Ciocalteu Tuthndu 10 wnneumsnageu) Tu
MIVRERUITHENANSF8813 U Folin-Ciocalteu
Tun1angaviia 96 vau (96 well plate) vty
1281 5 Wit 91y 7% sodium carbonate
vaduna 30 wifl figamnives tluinains
@Jmﬂﬁuuad‘ﬁ‘ 760 nm U89 blue chromophore
wazfuInAUSINafuaansIng wadilaay
wansalunuag mg gallic acid equivalents Tu
1 nduveshuinuvsesasada (mg GAE/g
extract)™
4.2 mymdBinaEnsussnounanliuesn s
mMsmUsInaEsUssneunlanluesnsa
vosansadalunnaziessarlyufAsensevang
asavanieywaniu 2% AlCL Tushsaiu
1:1 Tuniavigaviln 96 qu (96 well plate) U
vuan 20 mﬁﬁqquﬁﬁaq ndaaniuiily
ﬁ’mmms@mﬂﬁmmﬁ 415 nm WazAILIUIAT

Usuaurailiuesnsiu laslansaluuiy mg

quercetin equivalents Tu 1 g Y9N AU g
0981581 (mg QE/g extract)

4.3 mymdiinauauniuesamemailn
HPLC

nMsleszndiinauauuduesalaun
(CBDV),
(CBDA), Cannabigerolic acid (CBGA), Cannabigerol
(CBG), Cannabidiol (CBD), Tetrahydrocannabivarin
(THCV), (CBN),

Cannabidivarin Cannabidiolic  acid

Cannabinol Delta-9 -
tetrahydrocannabinol (A9-THC), Cannabichromene
(CBO) way Tetrahydrocannabinolic acid (THCA)
Tneloiad o9 HPLC (Shimadzu Prominence-i LC-
2030C 3D; Kyoto, Japan) A78A8& N1 Shimadzu
NexLeaf CBX for potency C18, 2.7 um particle
size, 150x4.6 mm (Colurnbia, MD, USA) Ta e le
mobile phase 70 uaUNALSZW319 0.085%
H5PO, (v/v) Tuu™ (solvent A) waz 0.085%
H;PO, (v/v) 11 acetonitrile (solvent B) § oy
38UV gradient program 5397 0-3 I, 70%
solvent B; 911 3-7 U1, 85% solvent B; a1n
7-8 W19, 95% solvent B; 910 8-12 W1, 70%
solvent B 15731n151va 1.6 mUmin gaungdl
AOANY 35°C uardnansiaes1aUiuns 5 ul
el Uv-diode array detector n5293afiAY
8139AAY 220 nm 39 HPLC chromatogram U84
ﬁ’l'ﬁfﬁ”mEJIWW%QﬂLU%SULﬁﬂUﬁUﬁﬁM’]Mig’lu
cannabinoid fiaanfeafiu'

5. Mshueauandaniundvaauaans

M nenauaiTAnILndvaaumans

yosasndussnusenaunnuluansadasisuen
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91g Tz o3iATeviuazAanes n13gAdy
(Absorption) Ns¥a1867 (Distribution) WINAEY
(Metabolism) wagdun e (Excretion) [ADME]
Tnelolusunsy SwissADME w81 Molecular
Modelling Group of the Swiss Institute of
Bioinformatics'’
6. Myaszvideyanieain

ﬁzjuaag‘asm 7 szgauandluzuuuy Aade
+ andoauunsgiu nshnsiznaaasly
WAdA one-way ANOVA Bag31A518W AIY
WANAIAIEAT Tukey's test Aisviuauidesiu

95% (p<0.05)

NaAN153Y
1. qudduoyyadess
Tunamaaougys AnueyyadasE v
f¥usnengTauesta 3 funanis DPPH, ABTS
LAz FRAP LAAINIAISIT 1 2INNANITVIAdeY

gVIAUBUYABATEAE3S DPPH wudwniuey

m¥muzdgns aueuyadasedfianesnad
Woddey Taefian 1Cs, iy 175.34+0.67
pg/ml sesatunlann @TUEIEUNDIS
(188.71+2.45 ug/ml) LLa:@i’ﬁumLLgﬁmﬁmi
(331.42+4.19 pug/ml) AuaRu Fen15vadeu
qw%‘gﬁrwuaqy)aﬁa‘swﬁﬁ%‘ ABTS Wu219in§uen
Sunarsfigns nueuyadaseqeiiqnosnsd
Todday Tnefian ICs v 56.21+1.81 pe/ml
ssaalaun sh¥usmmame wasiuun
§19ANS AUEIRY LLasmswmaauqmé%ua%a
Baseands FRAP wuashiuenony Tasiia 3
ssudian FRAP aglumae 103.30 9 198.65
mmol/100 g extract §esi§usnummuzans
gafian lnefin1 FRAP N1y 198.65:8.78
mMol/100 g extract ANNEIFU waTNUIEIIU
919UNTITHALHN “’UmLLfﬁuﬁmﬁmiﬁqw%‘IﬂayLﬁm
ffu umogndlsfinuansatasiisugiog e 3
9?'1ﬁ"‘ué’ﬂﬁqméély’]ua%aéaixﬁaaﬂﬁ Trolox

uansunsgiuluynisnsvesaeu

M990 1 grismueyyadaTrvewiugnony iy 3 msu

.. . DPPH; ICs, ABTS; ICs FRAP
AIUYID1YINUS
(pg/ml) (pg/ml) (mmol/100 g extract)
g1B8UNII 188.7122.45° 54.21+1.81° 107.95+5.94°
g Taiug 175.34+0.67° 60.92+1.55¢ 198.65+8.78°
NSNS 331.42+4.19° 80.23+1.25° 103.30+1.38°
Trolox 4.89+0.03° 2.97+0.06° 2506.15+13.60°

NUBWA AI9NYIN1WISINEIIedANLana e ueg il ded ALl slUTeuig usEnIaLad

TumpduuREINUNSTAUANUT BN 95%
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2. YsunasluadnuazWailuasnsanvadniu
81918 IMUE 3 A5y
NIANHIUTUITUOANTINTOW T UL
01y Ty nuiSuse T Ui
WednNIINUINT an (38.63+0.84 mg GAE/g
extract) aynafitfuddny Fesesaslown fdu
818 uN975 LAz U519 AT Tnod

USunauiuednsauimany 37.0241.40 uay

22.30+1.55 mg GAE/g extract #1UA1A U A 3
a3197 2 warnsAneIUTIamalaesn Y
wuasataiiueey Sausiiusinasiala
uaafﬂ‘imaqliu‘&w 40.02 93 72.79 mg QE/g
extract § 91U Taugd Usunamanls
uesATgITigaesdited iy sesasulaun

AT UEIUAGIANNIT LASAIT UL UNIIT

AIUSIRUAINISIN 2

A15197 2 YSanailuednuazranliueeasiuvesinsugtenginiug 3 13y

- . TFC
GIW‘JUEI'IE]’]EJ"JGNUS
(mg GAE/g extract) (mg QE/g extract)
YIDUNT 37.02+1.40° 40.02+0.46"
YIUNTIRIUY 38.63+0.84° 72.79+0.20°
NN 22.30+1.55° 56.19+0.20"

v @ o =

a o o I

NUYLNA GI’JE]ﬂl‘)iﬂ']‘ﬂ’]ﬁ]ﬂﬂi]‘lﬂ%ﬂ’]EJﬂQﬂ’J"IMLLmﬂ@NﬁJuEJEJ'NiJUEJﬁW oS euifisuszmnanaily

ADAUURLINUNSEAUAIUTDLU 95%

3. MasEdsunauauutussnnlemaiia
HPLC

ns3AsenUsinasauundusen 10
Gk 1G;ILLﬂI CBDV, CBDA, CBGA, CBG, CBD, THCV,
CBN, A9-THC, CBC uaz THCA fanndi 1 lag
Lﬂ%&luLﬁauﬁUﬂmeﬁmmgmLmumﬁuaaé
TugaeAUNYY 0.5-100 ppm Feans1ait 3 &4
PnNaMsaasmUITSnuduTsTe AU D
uesAluiFUeUNsMAms dannnfigamiiy
15.89+0.32 mg/g extract sosaanlaun fYuen
UN975 (5.00+0.03 mg/g extract) LaLHIT UL

UNITWUL (3.93+0.01 mg/g extract) MITUATA U

<

Famsneit 2 Tnglu ﬁﬁuammyﬁmﬂmw%mm
msaﬁﬂuﬂm 0.23-7.15 me/g extract Sanuandl
A9-THC 3nfign suendunansuiuaasey
Tu39 0.48-2.05 me/g extract danuanil CBDV
uInfign warsdsvsmmimuzUInaansoy
Tu39 0.38-1.79 me/g extract danuinil CBDV
unfigadansteit 4 uneenslsinulamutiin
CBDA Tushugiia 3 fh3u Feanunsaagulan
CBDV wae A9-THC iuansddgyidusunamnn

nulalusifuenang Tauens 3 f1su
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‘ OH ‘ OH O ‘ OH
[ o [
o o) o

A9-THC THCA THCV
‘ OH ‘ OH O ‘ OH
9 L 9

HO HO HO
CBD CBDA CBDV
OH OH O

HO HO

CBG CBGA

=
O OH o
o ‘

CBN CBC

HO

< v ' Al fda ‘v -
21N 1 Iﬂiﬂﬁi?ﬂ%@ﬂfﬂiﬂﬁmLLﬂuu’]‘UuE]EJ@V]’JLﬂiﬁxﬂﬂ']EJL‘Vlﬂ‘uﬂ HPLC

A1999 3 FUNISLEURTILAZAT R? maﬂaﬁsmmﬁgﬂmmumﬁuam

#1501A55 1Y AuMsidunse R?
CBDV y = 13259.6x-480.096 0.9996
CBDA y = 24238.6x-1288.65 0.9995
CBGA y = 13098.9x-768.586 0.9995
CBG y = 12656.6x-588.956 0.9996
CBD y = 12835.8x-565.245 0.9996
THCV y = 12942.2x-483.047 0.9996
CBN y = 19782.9x-1168.59 0.9994
A9-THC y = 12708.8x-255.379 0.9997
CBC y = 11972.5x-531.893 0.9995
THCA y = 11069.7x-532.213 0.9994
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A15197 4 USunauauuTusgnveinSugtane Tausaemain HPLC

Usanauauu1dueen (mg/g extract)

d1381A8Y

8’151&%%’35 &J'lz.mﬁ'muz El’]LLﬁﬁ’W!ﬁﬂ’]i
CBDV 2.05+0.01° 1.79+0.00¢ 5.15+0.02°
CBDA ND ND ND
CBGA 0.62+0.00° 0.39+0.00° 1.37+0.02°
CBG ND¢ 0.49+0.00° 0.23+0.02°
CBD ND ND ND
THCV ND ND ND
CBN 0.65+0.00° 0.46+0.00° 0.72+0.03°
A9-THC 1.21+0.03" 0.38+0.02° 7.15+0.32°
CBC 0.48+0.00° 0.41+0.00° 1.01+0.00°
THCA NDP NDP 0.28+0.01°
USunauansdusins 5.00+0.03° 3.9320.01° 15.89+0.32°

NUBUA FI8NYINWISINguvIneisnnuuanasiuseidedAgyiisiuTouiisussmnneduuly

LABALINUNTEAUAINULTDIU 95% waz ND AamsIabuny

4. mavinneauaulanundvaauaans
Tun1sTiasgvauautaniandy
daumansvesasadaiinulusiifueneny Tany
3 15U Ll 071 TV UALAANTEY N13g AT
(Absorption) N384 (Distribution) WNAEY
(Metabolism) wazdun1e (Excretion) [ADME]
Tnelalusunsa SwissADME vesansuauduasn
Fananslun w2 wuan CBC, A9-THC, CBN,
CBD, CBDV uag THCY ainsndunuiigased
1o (egluituidmdes) uaslvmatuifisrtuiy

Trolox fitduansunsgiu wazfiansdriy 4 a1s

19 wn THCA, CBDA, CBG W@y CBGA @131158
yhunglengnandulad (egluiuiidum)
N1SVUNEAMENYALNINITEATNTBA
miﬁﬂﬁ’zyimwfmwwwmﬁLmagmlfm 9 Toun
Anuansatuazanglulusiu (LPO: lipophilicity)
yuluiana (SIZE) il (POLAR: polarity)
Amausalunisazale (NSOLU: solubility)
Aud Avy u (FLEX: flexibllity) wayn138 1
(INSATU: saturation) wmﬁmﬂunaﬁluﬂuaﬁﬂ
waznalwesaalngdanuaiuisalunis
azanglaues Teansiiogluiuifvuydiuuluy

Aflauanyanienigainidlunisidueifia
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Fanmdt 3 uaffiies Trolox A aaud@nig
mMenid deitwisfweseglufiuiivmy 910
37971 5 wunpaantEivisnienmveans lng
fihmiinluanaegluyi 286.41 - 360.49 g/mol
Fanunamlunisssdudmidnluana Tay
gwﬁqmmez/?miﬂszLﬁumaqqmauﬁaﬁm 9 A
A13AN¥Iv8s Sungthong et al Tud 2022" Tay
fiflufifada (TPSA) vesansiinioglurag 29.46-
77.76 foglunamnisussiiuftainsadunnd
7 ausiuuituseBassiianunsonsula (NORTB)
W N unUssdufenadan
NORTB wa8n1 w3 a1y 10 Sniesuug $u
ftuselelnsiau (HBA) masian HBA upsn11u3o
WY 5 uag Sruaug instustlalasiau (HBD)
fonosfian HBD osnMFawIfy 10 Feanslu
nauuAuLnSussAnNFHLN AT IuNTUSELY
g uLnam e Lipinski’s violation T4 8
CBDV, CBDA, THCV way THCA i AW uLne
FadleisuiisuanandAamanienmyesansd
wuluinsuenengy Tmugiguiuaauaudanig
e MYe4 Trolox WUa1 Trolox dAmuauTA

ThawReeiunsafninaisunasi

nsvunsauauRvndsauans
SuaqmﬁLmumﬁuaaéﬁwﬂuﬁw%’ummqi’wuz
Tngagyiunedenisgadurese1iaig 11an1s
(absorption) N15nTEA18AVOIE (distribution)
MsLUAsuwlasen (metabolism) waznsduae
8198915198 (excretion) Fem13197 6 WU
%ABS Fevnedinisiiauanunselunisnisduy
Mudt A8 A1luY 29 82.17-98.84% @ 71 BBB
permeant ‘W‘U’Jlﬁﬁ KR A9-THC, CBN, CBD,
CBDV wag THCV mmmﬁ%%umwﬁngauaﬂ@?
uieIfuRU Trolox waznsiluansaenumes
Pgp substrate wuandliies CBN Fagndusanun
N1591NNTEUIUNIS efflux UBNIINT LaIENS
Iuﬂéu Lmumﬁuaaémmsagnmemmﬂeﬁma
voulaal cytochrome P450 (CYP) 1§l isomer 7

wanaanuly
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WLOGP
7
cBC CBG
6 e CBGA
9-THG 4—8 -
it 'rnocn cBDA
5 o O ceov
THCY
3
(]
i Trolox
2
1
0
-
-2
3
-4
0 20 40 60 80 100 120 140 160 180 TPSA

MW 2 MFATIETANAINIAlUNTTUENWgaeasLATuseainulu U TRl

2Ll sasavianmans 07 8 atufl 2 NINGYIAY - SUAU 2566



Journal of Allied Health Sciences Suan Sunandha Rajabhat University

NIFITAMIVAITAT UNTINIFETIVANAIUGIUN

a

FLEX

INSATU

INSATU

FLEX

INSATU

INSATU

LIPO
71\
VR
//' b
/ !
/
/ /
/ /
4 /
N
INSOLU

1) CBDV

LIPO

4) CBG

LPO

7) CBN

uPO

INSOLU

10) THCA

SIZE

POLAR

POLAR

SIZE

POLAR

POLAR

FLEX

INSATU

FLEX

INSATU

FLEX

INSATU

INSATU

LIPO

2) CBDA

uPO

5) CBD

uPO

8) A9-THC

uPo

NSOLU

11) Trolox

SIZE

POLAR

SIZE

POLAR

POLAR

FLEX

INSATU

FLEX

INSATU

FLEX

INSATU

LIPO

3) CBGA

LIPO

INSOLU

6) THCV

LPO
A
( Y
\ /
\ /
L /
\/
V
NSOLU

9) CBC

A 3 AsmiTvsunaveswauu Tueeannulum U Ty

SIZE

POLAR

SIZE

POLAR

POLAR
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M19199 5 AnuanUAn1anInmvesa LA duesaluisueN g T

w153nas
d15d1A8Y Lipinski
” MW?  cLogP® cLogS® TPSA® NORTB® HBA" HBD®
violations"
e <500 - - <140 <10 <5 <10 <0
CBDV 28641 4.5 6.05  40.46 4 2 2 0
CBDA 35847 486 803 T77.76 7 4 3 0
CBGA 36049 539 896 77.76 10 4 3 1
CBG 31648  5.74 81 4046 9 2 2 1
CBD 31446 52 717 40.46 6 2 2 1
THCV 28641 458 628  29.46 2 2 1 0
CBN 31043 521  -651  29.46 4 2 1 1
A9-THC 31446 528 74 2946 4 2 1 1
CBC 31446 545 729  29.46 7 2 1 1
THCA 35847 493 827  66.76 5 4 2 0
Trolox
(positive 25029  2.47 39 66.76 1 4 2 0
control)

wUGLRE "MW A molecular weight, °cLogP @® calculated octanol/water partition coefficient,

‘cLogS fe solubility parameter, “TPSA fie topological polar surface area, *NORTB fa Number of

freely rotatable bonds, 'HBA A & Number of hydrogen bond acceptors, *HBD @ ® Number of

hydrogen bond donors Waz "Lipinski’s violation: 0 violation is good.
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A19199 6 AaENUANINdvIaUmanTTRE AL TUBEA LW S U Y T

Wsinos

ﬁ’]iﬁ’]ﬁ’iy, . BBB Pgp CYP1A2 CYP2C19 CYP2C9 CYP2D6 CYP3A4

oABS permeant substrate inhibitor inhibitor inhibitor inhibitor inhibitor
CBDV 95.04 Yes No No Yes Yes No Yes
CBDA 82.17 No No No No Yes No Yes
CBGA 82.17 No No Yes No Yes No No
CBG 95.04 No No Yes Yes No Yes No
CBD 95.04 Yes No No Yes Yes Yes Yes
THCV 98.84 Yes No No Yes Yes Yes No
CBN 98.84 Yes Yes Yes Yes No Yes No
A9-THC 98.84 Yes No No Yes Yes Yes No
CBC 98.84 No No No No Yes Yes Yes
THCA 85.97 No No No No Yes No Yes
Trolox 85.97 Yes No No No No No No
(positive
control)

NUBLR: %ABS = 109 - [0.345 x TPSA]™®

dsduazanusena

miﬁm«nqméﬁmagyjaﬁaﬁmaaﬁﬁ’um
Bunans vy uageuNsIRAing WU
?1’1iﬁfTﬂGTW%"UEJ’]@UV]R]’J?@?Z]W%KG;”IUEJH@QJ&S?ISB
Afigadlonaaouneds ABTS uaziustum
Tauzqni AN aan2835 DPPH uay FRAP
aonnaesiuUTinafluednuasstanlauosasini
wuﬁﬂuﬁwi"usJmwﬁmusﬁﬂ%mmmaqmﬁﬂﬁuﬁ
wniian Feusinuituednsangsdinnuduius

[

v o £ ¥ a a9 =
ﬂUﬂquﬁ@quaHHa@ﬁigmﬂ UBNINNULLA

Usunamaliussasauiinnuanuduius iy
qrdnueyyadasydnaie unesidlsinunis
penqusvesasdfyenaiudeseniiazniu
1o ilesanenafinisesngnsiasutuniesauiu
vosansddayiinuluansatnlusssui®
PINMTIATIERUTaLALISUeER 10
GRP IfﬂyLLﬂl CBDV, CBDA, CBGA, CBG, CBD, THCV,
CBN, A9-THC, CBC wag THCA & sansiananadu
a3 wulu $a3dnsdunssvansndond

(secondary metabolites) T polyketide pathway
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waz DOXP/MEP pathway?! FddunsAnuinuan
TUSuuvee CBDV way AS-THC 7 wulauan
Tuihfueneng fangluumazsinu Tasfl CBDV wu
unnitgalusnfugndunasuagifusum Ty
Wag A9-THC WU;J’]ﬂﬁqmiuﬁ’l%’UmLLfTﬁmﬂmi
§491AN1TNUNILITIUNTTUNUIY CBG, CBD,
A9-THC, CBN, CBGA, CBDA uay A9-THCA 4
mmannmiumsé’uégqaugﬁaiz Joen1snis
Aneendndu uarsigansusznouidwounes
wiEnlan? uaﬂﬁnﬂﬁl,t.éyamﬂuﬂajmLmumﬁuaaé
Talqusaunssniau qrsundeswaauszam
vzt ufesudseyyadasslafiaue
Jasfumsdnveaizsdasnme?
1uﬂ15ﬁﬂwwﬁaWMWiaaqﬂiﬁTiwaWiaﬁ’m
ASULIBUNT IRy LLagéJﬂLLfTﬁ’WlﬁﬂTi

fgnsaueyyadase laefidmsueiuminugd

Saa

qvSAfian sesasulaun f3ueBunang uas
ffumnsafinsnudiudsduiinaiuedn
LLaw\ImIauaaﬁiauﬁmﬁ’uﬁ‘ﬁuqmﬁ(mymamﬂa
dasy uaamnﬁuayawuiﬂﬁﬁumLLfﬁyﬁmﬁmiﬁ
Usinauauundussaduiusgeiian wagluns
YA AN EYIAUAERTYBSES LAY
uluosaiinuatAnifamsnfumnungaues
1nf Snvienuideididumsfinuusniitniiuen
LGJWﬁ’zysmmﬁﬂm@mamﬁammqmémLﬂé’ﬁmm
LL@@QW@iiﬁ@ﬂMﬂﬂigL%ﬁTﬂ%“umLszTﬂﬁiymmmzaq'
TuALALATEIYAIINTNIINITUNNE 7 11U
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Chemical constituents and contaminants in flower

of sea salt from Samut Songkhram Province
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ABSTRACT

The objectives of this research aimed to analyze the chemical compositions
and contaminants in flower of salt from Samut Songkhram Province. Flower of sea salt samples
were collected from salt fields in March and April 2017. The chemical compositions were
analyzed including sodium chloride, Water soluble calcium Water soluble magnesium,
potassium, iodine, analysis of contaminants including chromium, copper, iron, lead, manganese,
sulfate, arsenic, cadmium, including moisture analysis according to industrial standards for edible
salt test method and iodine tested by lodometric titration method. The results found that flower
of sea salt showed soluble calcium, soluble magnesium, manganese, potassium, sulfate,
moisture, sodium chloride and iodine from all surveyed sites, where as cadmium, chromium,
copper and iron were not detected. The main chemical constituent was sodium chloride with
an average of 91.7+1.9 %(w/w), followed by soluble magnesium chloride and soluble calcium
had mean values of 0.21+0.12 and 1.04+0.22 %(w/w), respectively. Arsenic and lead
contamination were found in 2 areass (from 3 sources). By comparision, the salt samples with
the salt standards of Thailand and it was found that arsenic, copper, lead, moisture, sodium
chloride and iodine showed satisfactory data and they were not exceed compared with the
specified standards. Therefore, the data can be used to present the special properties of sea

salt flowers of Samut Songkhram Province and for further commercial use of the data.

Keywords: chemical composition, sea salt, sea salt flowers, contamination

* Corresponding Author
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Factors Related to Stress of First-Year Students at Nakhon
Ratchasima Rajabhat University During the COVID-19 Pandemic
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ABSTRACT

The aim of this research was to explore stress levels and factors associated with stress among
first-year students at Nakhon Ratchasima Rajabhat University during the COVID-19 pandemic.
The sample included 357 undergraduate students who enrolled at the university during the academic
year 2021. Data were collected through an online questionnaire divided into 3 parts: personal
information (Part 1), Stress Scale Test (Part 2) and Factors affecting stress in 4 areas: family, social
relationships, adapting to learning and COVID-19 disease prevention (Part 3). The Questionnaire parts 2
and 3 had reliability values of 0.93, 0.92. Data were analyzed descriptively. Displays the mean,
percentage, highest, lowest values. Factors related to stress were analyzed using the Chi-square or
Fisher's Exact test, significance level 0.05.The results of the study found that the majority of the sample
were female, 60.7 percent, with no congenital diseases. 98.6 Monthly money received 8,001 -12,000
baht, 54.2 percent, family members have no history of mental health problems, 97.5 percent, family
members have a history of COVID-19 illness, 67.4 percent, and family members have been affected by
the spread. of the COVID-19 outbreak, 89.6 percent, with most having high levels of stress And factors
related to stress were found to be personal factors, including faculty, average money received per
month. and family members affected by the COVID-19 outbreak and family factors Social relations
Adjustment to studying In terms of protecting oneself from COVID-19, there is a significant relationship
with stress at the 0.05 level. The results of this research will be beneficial to planning mental health
services for students. And counseling services should be provided for students with high levels of stress.

To prevent mental health problems that may become more severe.

Keywords: Covid-19 pandemic, Stress, Students
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Utilization of Aloe vera in Thailand and the guideline

for development of circular economy

Nustha Kitprathaung!”, Prisna Pianjing?

Program of Aesthetic Health Science, College of Health Allied, Suan Sunandha Rajabhat University*
Public Health Curriculum, College of Health Allied, Suan Sunandha Rajabhat University?

E-mail: nustha.ki@ssru.ac.th”

ABSTRACT

Aloe or Aloe barbadensis Miller is occasionally referred to as Aloe vera Linne, which
is another name for A. barbadensis and is frequently shortened to Aloe vera. There are 400
different strains of the aloe plant, which has a high level of diversity. This plant is widely used
for medicinal purposes and diverse of food because of the constituents in the aloe leaf gel
possess various medicinal properties and have a good taste. Nowadays, Thailand can produce
processed Aloe vera domestically. Aloe vera are processed as food, diverse of healthy soft drink
due to the highly demand of world market and the popular of health care among the
consumers. However, production of food and products from Aloe vera delivers important wastes
which are peel of Aloe vera leave and waste water. These wastes contaminate with
anthraquinone which is toxic to human body. However, waste from Aloe vera processing can
be utilized and adding value by recycling the contaminated anthraquinone. The anthraquinone
can be utilized as the beneficial precursor for production of several substances due to the fact
that the anthraquinone possesses antifungal and antimicrobial properties. Anthraquinone is
used in Thai traditional medicine which is called “Yadum” (“Ya” means medicine, “dum” means
black). In each year, Thailand imports Yadum extract in order to produce the varieties of Thai
medicines. Therefore, if the waste from Aloe vera processing can be utilized, it will decrease
the environmental burden and reduction of imported Yadum extracts. Development of circular
economy in accordance with Aloe vera processing can promote eco-friendly economy and leads

to sustainable development.

Keywords: Utilization, Aloe vera, Thailand, Circular economy

* Corresponding Author
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A Review of Acnhe Treatments with Chinese Herbal Medicine

Nanthida Srasom’, Thanyaluk Charoenkham, Saran Intakun

Faculty of Health Science, Department of Traditional Chinese Medicine, Metharath University

E-mail: kawee_am19@hotmail.com’

ABSTRACT

The research aimed to review acne treatment with Chinese herbal medicine through
documentary research published in China National Knowledge Infrastructure (CNKI) and PubMed,
which specially selected articles issued in 2011-2023, which addressed 20 patients with acne
problems and more, who were between 15-45 years old, male, and female, with duration
of the disease ranged from 3 months to 15 years and treated by Chinese herbal medicine.
The research found the frequency of applying Chinese herbal medicine for acne treatment that,
Gancao was the top rank of Chinese herbal medicine that can be used for acne treatments
(75.00%), followed by Zhizi (58.33%), Danggui (50.00%), Jinyinhua, Kianggiao, Mudanpi (41.67%),
and Chuanxiong, Baishao, Tufuling, Huangqin (33.33%), respectively. Besides, the literature
reviews of twelve research studies investigated that treatments with Chinese herbal medicine
can provide effective treatment results and fewer side effects, so that Chinese herbal medicine

can be an alternative treatment approach.

Keywords: Utilization, Aloe vera, Thailand, Circular economy
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22 fulru (%) 2 16.67
23 AW () 2 16.67
24 sy (HER) 2 16.67
25 Audes (F=) 2 16.67
26 UL (BkD) 2 16.67
27 walu (E4a) 1 8.33
28 e (187%) 1 8.33
29 iy (BFR) 1 833
30 Wy (£%) 1 8.33
31 Bty (70) 1 8.33
32 WU (EF) 1 8.33
33 Wowdomne (F2%) 1 8.33
34 wiiu (A1R) 1 8.33
35 Wedawn (£AE) 1 8.33
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19U §iae AR fouas
36 Jony (40H) 1 8.33
37 lWdnaedein (FIEIEEL) 1 8.33
38 Naaite (BFR) 1 8.33
39 S0y (3% 1 8.33
40 e (FRE) 1 8.33
a1 nNuTen (FERY) 1 8.33
42 wnde (BA) 1 8.33
43 FoRe (F548) 1 8.33
a4 e (FH) 1 8.33
45 Soshnne (LM T) 1 8.33
46 919 (L) 1 8.33
a7 oy (B4R) 1 8.33
a8 uaY (B 1 8.33
49 ’«SIW’JL%EJ’J%@ (2AH) 1 8.33
50 giRe (E#HT) 1 8.33
51 Wie (B1E) 1 8.33
52 W3 (BR) 1 8.33
53 Bai (LEHb) 1 8.33
54 wign  (£04%) 1 8.33
55 wawue (7 AEE) 1 833
56 mevl (REH) 1 8.33
57 Ty (AE) 1 8.33
58 AU (B 1 8.33
59 Uy (L) 1 833
60 gviau  (BBS) 1 8.33
61 Wi (K%E) 1 8.33
62 Suan (XEE) 1 8.33
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1. Johnson J. Top six home treatments for
oily skin. (2023, May 15). Medical news
today.

2. Yao J, Chen J, Li H. Summary of Xue
Aiguo's experience in acupuncture in the
treatment of acne. J Guangzhou U TCM
2023; 40(1):214-219. (in Chinese)

3. Li R. Surgery of Traditional Chinese
Medicine. 2nd edition. Beijing: China
Publishing House of Traditional Chinese
Medicine; 2002.

4. Zhao B. Clinical Dermatology. Nanjing:
Jiangsu Science and Technology Press.
2001:935-938.

5. Yuan Y. Pi pa ging fei yin jiajian treatment
of acne 300 cases summary. Guiding
J TCM Pharm 2012; 01:103. (in Chinese)

6. Yang X. Zi ni xiao cuo tang treatment of
acne 100 cases. J Guangxi U TCM 2012; 03:
30-1. (in Chinese)

7. Hou H, Li F, Wang H, Liu K Clinical
observation of zi ni shu feng ging fei yin
the treatment of fei jing feng re type acne
72 cases. J Inform Tradit Chin 2012; 02: 81-
2. (in Chinese)

8. Liu P. Clinical observation of Fang feng
tong sheng wan the treatment of wind-
hot typs acne 26 cases. J Cap Med 2014;
04:31. (in Chinese)

9. Li H, Pi X. Clinical observation of Qing re
cuo chuang pian the treatment of acne.
Hubei J of TCM 2011, 07:61. (in Chinese)

10.Shang G, Cui Y. Zi ni ging re cuo chuang
yin the treatment of moist heat toxic type
acne 25 cases. J Jiangxi U TCM 2013; 05:
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11.Liu C, Zhu P, Sun Y. Clinical study of
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and hot acne in adolescent women. J of
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12.Kuang Y, Qie M, Huang W. Tao hong si wu
tang jiajian treatment of nodular cystic
acne 120 cases. J Inner Mongol of TCM
2013; 22:43. (in Chinese)

13.Sun L, Zheng W. Soothing the Liver and
Spleen strengthening method treatment
of female acne 97 cases. Journal of In the
light Med. 2016; 03:372-373. (in Chinese)

14.Zhou L. Qing shang wen xia tang
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J In the light Med 2013; 09: 1846-7. (in
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15.Chen Z. Dan zhi xiao yao jiao nang
treatment of acne 90 cases. China J Sci
Tech of TCM 2012; 06: 539. (in Chinese)

16.Hou H, Zhang J, Yang M, Cui J. Soothing
the Liver relieves depression and revitalizes
blood method treatment of female acne
60 cases. J of TCM Pharm 2016; 02,44(1):
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17.Wang J. Therapeutic effect of heat-
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J of World Lat Med Info 2020; 20(47):
178-179. (in Chinese)
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