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Abstract

This pre-and post-trial (quasi-experiment) aimed to explore the effectiveness of effectiveness of herbal in
Thai Geographical Indication (GI). That was local hair serum products for people aged 30-60 years in upper
northeastern Thailand. In total, 13,637 people were chosen for the study during January 2021 to May 2022.
The samples were divided into experimental groups and control groups, with 26 persons in each group. Data
were collected from the sample groups by interviewing at 0.90 confidence and then analyzed
using:Descriptive statistics: percentage, average, standard deviation; and Inference statistics: odds ratio and
95% ClI, independent t-test, and paired t-test.

The results showed that risk factors for hair loss were staining, bending, stretching, and environmental factors
(p < 0.05). Compared with the control groups, the growth rate of the experimental groups increased from
0.16 to 0.82 centimeters (p< 0.0001), the rate of dandruff decreased from 30.10 to 8.34 (p = 0.028), and the
rate of hair loss decreased from 14.56 to 10.19 (p< 0.0001). The effectiveness of reduced hair loss and
dandruff, and increased hair growth among the experimental groups was better than for the control groups (p
< 0.05). In addition, the sample groups were satisfied with the hair serum products from local herbs at the
moderate-to-good level at 57.7%.

Keywords: Serum, Herb, Geographical Indication(Gl), Indigo, Hair loss.

I.Introduction

A geographical indication (GI) is a sign used on
products that have a specific geographical origin
and possess qualities or a reputation that are due
to that origin. In order to function as a Gl, a sign
must identify a product as originating in a given
place. In addition, the qualities, characteristics
or reputation of the product should be
essentially due to the place of origin. Since the
qualities depend on the geographical place of
production, there is a clear link between the
product and its original place of production [1].
Hair loss could be considered as a global

problem, with 80% of hair loss cases being
hereditary. Its causes can also be stress,
diseases, and hormonal disorders in the body.
Hair loss can cause problems on the scalp itself
by being more exposed to dangerous UV rays as
well affecting mental health, loss of personality,
loss of confidence, or social escaping in some
cases [2].

Hair loss can occur at any age for any sex. Hair
may start to fall in teenage years but can start at
age 20 years and older in males and at age 30
years in females. The issue of hair thinning or
hair loss has received a lot of attention. The
general perception is for hair to be thick, soft,
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and strong, and to not fall out and not be thin [3,
4, 5].

In response to such public perception, suppliers
have marketed cosmetics or cosmeceutical
products for hair and scalp care, such as hair
serum products, to supplement the appearance
of hair and to reduce scalp problems. However,
some products are synthetic chemicals [6,7,8].
One of the favorite alternatives to such
synthetic cosmetics is herb-based products in
line with the rising global tide of health
awareness and using herbs in health care and
for treating diseases. Herbs are one of the most
popular alternatives due to their long-term use
and the knowledge transfer from generation to
generation [9,10,11]. It is easy to find local
herbs that are safer than synthetic substances.
Moreover, in Thailand the use of herbs and
traditional Thai medicine has long been
promoted continuously in government policies
[12,13,14]. Herbs with important ingredients
for nourishing the hair and scalp include
Indigo, Lakoocha, Gotu kola, Ginger, Dainty
spure, Yanang, and Leech Lime [15,16]. While
past studies have focused on attempts to apply
such herbs for the above benefits, the current
study investigated maximizing the beneficial
use of local herbs which in turn promotes and
supports both agriculture and industry in the
community, society, and the country.

The study objective was to understand the
characteristics of hair and scalp problems of
the sample groups and the risk factors for hair
and scalp problems of the sample groups, to
compare the effectiveness of the use of hair
serum products containing local herbs before
and after the trial, and to study the
satisfaction of users with hair serum products
containing local herbal ingredients.

The human hair is divided into two parts: the
follicles and hair shaft. Follicles are located
under the skin, and the hair shaft is the part
above the skin. Hair contains 80.0 percent
keratin (a water-soluble protein) and other
chemicals. Individual hair grows from dermal
papilla to a cell called the matrix which is

tissue that produces hair cells. As these cells
divide more and more, they are pushed
upwards above the skin and gradually die
while producing keratin. This keratin is piled
up and arranged in parallel and adhered
together with a disulfide bond. When the
keratin is pushed higher, its parallel structure
is clearly divided into three layers: the core
layer or medulla, the intermediate layer or
cortex, and the outermost layer or cuticle.
Taking care of the hair is an important issue.
One form of hair care is the use of serum, a
care product designed to deliver high
concentrations of specific active ingredients.
Serum can be either gel or emulsion and may
be rich in nutrients with more active
ingredients than a cream and it is capable of
quickly penetrating deeply. It can be
absorbed into the structural levels of the skin
because of its higher concentration although
it is lighter than a cream. Most serums are
water-based and non- sticky [17]. There are
several types of ingredients used in serums,
with the most popular ingredients being
herbal extracts. Importantly, all the herbs
were from the Northeastern region and were
Thai Geographical Indication (GI)[18,19].
Herbs in the hair serum in this research were
listed.

Indigo

Scientific Name: Indigo feratinctoria. Its
qualities include:

« As a cold medicine in preventing fever,;

« As a natural source of animal food;

« Large indigo leaves containing rutin and
rutinoid and high nitrogen levels making it
suitable for fertilizer and pesticides;

- As indigo-dyed fabrics to make a herbal
compress ball for treating muscles by folk
healers in northeastern and northern
Thailand; and

« As fabric dyes, as locals considers indigo as
“the "King of the Dyes" [20,21].

Lakoocha
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Scientific Name: Artocarpus lacucha Buch.-

Ham. Its qualities include:

+ Heart wood: Used for hot favors, tapeworm
excretion; treatment for gas in digestive
tract, flatulence, wasting disease, tendon
problems, loss of appetite, expelling gas in
the stomach, haematogenic disorders by
dissolving blood, clots, facilitating urinates,
all kinds of fevers, lymph disorders, asthma,
and phlegm;

+ Root: Used for treating fever, parasite
detoxification, wasting disease in the tendon;

« Bark: Astringent taste, chewed with betel
leaves instead of cutch leaves;

« Fresh bark: Used for wound healing,
boiling in hot water for fever relief, and
parasite detoxification [22,23].

Gotu kola

Scientific Name: Centella asiatica (L.) Urb. Its
gualities include: Triterpenoids for wound
healing, strengthening hair and scalp,
preventing hair falling while enriching the hair
making it stronger, shiny and darker [24,25].

Ginger

Scientific name: Zingiber officinale Roscoe. Its
gualities include: rich in minerals and vitamins
(vitamin A, vitamins B, Bz, Bs, and vitamin C)
and plenty of fiber to help prevent hair loss;
sweet and spicy taste; treatment for gas in
digestive tract, flatulence, queasy and vomiting
inflation, nausea, vomiting, coughing, phlegm,
relieving dysentery, and improving appetite
[26,27].

Dainty spure

Scientific name: Rhinacanthus nasutus (Linn.).
Its qualities include: a prominent feature in the
treatment of dermatitis, eczema, and antifungal
effects on the skin or on the head, stopping hair
loss, promoting darker-colored hair. Thai
medicine textbooks suggest using leaves and
roots to treat eczema and rashes; fresh leaves
and pounded roots are soaked in alcohol for a
week and applied on the skin, relieving fever,

skin parasites; roasted fresh or dry leaves and
brewed in drinking water as a diuretic or
laxative [28,29].

Yanang

Scientific Name: Tiliacora triandra. Its
qualities include: treating toxicity and
relieving fever, neutralizing wrong
manifestations and sickness. It contains high
amounts of vitamins necessary for the body,
such as vitamin A, vitamin B, By, B3, vitamin
C and calcium, phosphorus, iron, and beta-
carotene. Yanang leaves help thicken hair and
slow down the formation of gray hair
[30,31,32].

Leech Lime

Scientific name: Citrus hystrix DC., Its
qualities include high in antioxidants,
strengthening the immune system and resisting
disease. Used as a shampoo to cleanse, to make
hair shiny, to prevent gray hair, and to treat hair
loss. The acidic sourness of leech lime juice
helps remove shampoo stains or purify any
blockages along the hair follicles on the scalp,
making hair easy to comb [33,34,35]. Little is
known on the production of serums with herbal
ingredients; in particular a new herbal formula
requires marketing support and consumer
incentives. Therefore, two theoretical concepts
were used as a guide for this research.

The marketing mix theory consists of four
market variables (product, price, place or
distribution, and promotion) that can be
controlled and must be combined to meet the
target market needs to determine the market
mix. A company must study the necessities and
needs of the target market which is a group of
similar customers that have been selected by the
company as market goals. The target market
may be consumer groups, manufacturers,
wholesalers, retailers, and governmental or
international markets. The market mix consists
of every factor that can influence customers
satisfaction and demand to purchases the
products. In general practice, the marketing mix
is composed of product, price, place or
distribution, and promotion [36,37]. On the
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other hand, the concept and theory of
satisfaction suggest that satisfaction is an
abstract attitude in a person’s mind expressed as
an emotion toward one thing. Satisfaction is a
person's positive feelings for something that
may arise from expectation or occur only when
it can meet a person's needs. Satisfaction can
happen and be changed according to the values
and experience of a person. Reuben[38]
reported that human behavior required motive
or drive, a sufficient demand to pressure the
motivation of a person to behave to meet one’s
own need. Each person’s needs are different,
with some being biological requirements,
arising from stressful conditions such as
hunger ~ or  hardship while others are
psychological, due to the need for recognition,
esteem or belonging. Most needs might not be
enough to incentivize a person to act during that
time, the need becomes an incentive when it is
sufficiently stimulated [39,40].

2.Materials and Methods

A randomized control-group, pretest-posttest
design was used. There were two experimental
groups based on a pretest- posttest design.
Quantitative and qualitative data collection were
used. This research was divided into two phases:
reviewing situations and then the experimental
phase.

Phase | Reviewing situations

This entailed reviewing and collecting
information to understand the situation and the
characteristics of the hair and scalp problems of
the samples before using the hair serums. The
population ages were 30-60 years from the upper
northeastern region of Thailand. In total, 13,637
volunteers participated in the research.

Phase 2 Experimental, hair serum
products testing

The information from phase 1 was corrected by
researchers with knowledge in various fields for
the effectiveness of the use of hair serum
products. Sampling groups with sample size

were calculated with the specific formula to
compare averages of two populations. The
solution provided 26 sample groups and 26
controlled groups.
Inclusion criteria

+ Aged 30-60 years,

« Agree to participate throughout voluntary
research,

« Able to move the body, walk, and no
disabilities,

+ Recognized intelligence, knowledgeable,

« Not having serious skin disease, such as
fungal diseases on the head,

« No cancer treatment, radiation to treat cancer,
anti-blood clotting medication,

+ No SLEs that may result in hair loss, thinning
hair.

Exclusion criteria

Sample persons who were unable to participate
in the full trial of the hair serum product
treatment over the 4 weeks or unable to
complete the interview. Those who stopped
using hair serum products due to side effects
such as rash, burning, and scalp itching. Those
who are not available in the area at the time of
the study; therefore, the researchers could not
continuously collect data. Those who passed the
serum products to other persons.

Experimental models

Experimental groups: TX: TXz; TXs TXs
TXs TXs

Control groups: CXi1 CX; CXs
CXs CXs5CXs

Experimental procedure

+ Request sample cooperation to clarify the
research requirements.

+ Test hair loss by combing the hair on the
left and right sides 10 times each, count on
black paper the numbers of hair lost before
and after using the products.

+  Count the number of hairs lost.
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- Dandruff testing by combing the middle of
the head and counting the amount of
dandruff that falling onto black paper (5
square inches).

+ Cut the hair in a patchy sample
(approximately 1 square inch).

« Measure hair growth on the cut area after
using hair serum products.

« Use a questionnaire to assess the
satisfaction of users for the hair serum
products from indigo and natural herbs.

2.1 Data collection tools

Research tools

Structural interviews which were developed by
researchers based on the literature review and
relevant research. The 10C value was 0.8 and
the confidence value was 0.9.

The leaflet containing detailed information on
the hair serum products. The sample data were
collected from the sample groups every 4
weeks for 1 month.

!"'"

ndlgo »‘A&, o

The data were analyzed for cases before and
after using the hair serum products.

Experimental data collection tools

Hair serum products containing essential
ingredients from indigo, mixed with Lakoocha,
Gotu kola, ginger, Dainty spure, Yanang, Leech
Lime, and ethyl alcohol, consisting of

»  Water 85%

 Indigo feratinctoria 3%

» Artocarpus lacucha Buch.-Ham 1.5%
» Centella asiatica (L.) Urb 1 %

» Zingiber officinale Roscoe 1.5%

» Rhinacanthus nasutus (Linn.) 1.5%
 Tiliacora triandra 1%

 Citrus hystrix DC. 1.5%

» Glycerin 3%

* Phenoxyethanol 1%

Product samples were shown in Figure 1.

Figure 1. Geographical Indication and Local Herb Hair Serum components tested.

« Camera

+ Ruler/scissors/comb

+ Black paper

« Dandruff measurement table
» Record form

Data collection consisted of follow-up for each
trial of hair serum products every week for 12
weeks where the follow up measurements
include:

- Combing hair to count the numbers of hair
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lost and amount of dandruff on black paper;

« Counting the numbers of hair lost;

+ Counting the nest in square inches;

« Measuring hair length in centimeters;

- Taking photographs of both groups of
volunteers

+ Recording the results after using the hair
serum product

2.2 Data analysis

Descriptive statistics: analysis with frequency,
percentage, mean, standard deviation, maximum,
and minimum.In addition, inference statistics:
comparative effectiveness between the sample
group and the control group with independent t-
test, comparative effectiveness before and after
test with paired t-test statistics.

2.3 Research Ethics

The study was approved for human research
ethics on 6 December, 2019 by the Ethics
Committee of Kasetsart University, Chaloem
Phra Kiat Campus, Sakon Nakhon Province.
Key number of the project: kucsc. HE-61-005.

3. Results

3.1 Personal Information, Scalp and Hair

The majority of the sample groups, 94.2 percent,
were female. The education level was primary
education at 55.8 percent. Occupation was
farming at 43.3 percent. Income was 400-3,600
baht per month at 40.4 percent. Large hair
strands were at 53.8 percent. Qily hair was at
34.6 percent and dry hair at 65.4 percent.

3.2 Knowledge of using hair serum
products

Table 1. Risk factors and factors related to hair loss.

Most sample groups had very good knowledge
about the use of hair serum products, at 48.1
percent with an average + standard deviation
score of knowledge at 11.17 + 1.39.

3.3Factors related to purchasing decisions

Most sample groups, 75.0 percent, scored fair
on factors affecting the purchasing decision.
The average + standard deviation score on
these factors was 73.8 + 11.14.

3.4 Environmental feedbacks

Most of the sample groups, 55.7 percent, had a
very high level of opinion on environmental
matters that cause hair and scalp health
problems with the average + standard deviation
score at 33.51 + 4.27.

3.5 Risk factor for hair and scalp problems
of samples

A person who had undergone
coloration/bending/stretching was 2.182 times
likely to have hair and scalp problems than a
person who had never used
coloration/bending/stretching (OR

= 0.282, 95%CI 0.604 - 0.967), statistically
significant (p = 0.037). For environmental
factors, 36.7 percent of the control groups with
significant feedback had hair loss at 63.3
percent, which was 31.8 percent higher than for
the low environment- feedback groups. The
high-feedback level groups had the risk of hair
loss 3.701 times that for the low feedback (OR
= 3.701, 95%CI 1.155 - 11.861), statistically
significant (p = 0.025) as shown in Table 1.

Hair loss
Factor

Low

i 0,
Frequency(%6) High Frequency(%)

X? OR 95% CI OR P-value

Through coloring/bending/straightening
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ever (25.0) (75.0) 4333 0282  0.160-0.96 0.037*
never (54.2) (45.8)

Environment factros
low (68.2) (31.8) 5.042 | 3.701 | 1.15-11.86 0.025*
high (36.7) (63.3)

3.6 Comparison of effectiveness of
use of hair serum products from
local herbs

The average = standard deviation of hair
growth before using the hair serum products
was 0.16 £ 0.072. The average + standard
deviation of hair growth after using the hair
serum products increased to 0.82 + 0.242,
which was significant (p < 0.0001).

Comparing dandruff in one square inch nest
before and after using hair conditioner serum

average * standard deviation of 30.10 + 3.155.
The average + standard deviation for before
using cases regarding dandruff reduction was
8.34 + 6.533, which was significant (p <
0.0001).

Hair loss in the experimental groups reduced
after using the hair serum products, with the
average * standard deviation of hair loss before
being 14.56 *+ 6.692 and after being 10.19 *
4.370, which was significant (p < 0.0001), as
shown in Table 2.

95%ClI
F r Fr n X D. P-val
acto eque ncy S Cower Upper value
Hair Growth
Before 52 0.16 0.072 0.0001**
-0.791 -0.51 -10.1
After 52 0.82 0.242 0.79 05 0.108
Hair Dandruff
Before 52 30.1 3.155 0.0001**
11.614 1. 4,
After 52 8.34 6.533 6 31895 308
Hair Loss

products, for the

before using cases, dandruff was reduced by an

Table 2. Comparison levels of growth, dandruff, and hair loss before and after using hair serum products

(n=52).

3t
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Before 52 14.56 6.692 0.0001**
After 52 10.19 4.37 1.999 ‘ 6.732 ‘ 3.703

In terms of hair loss, the sample groups had a
growth rate of hair with an average + standard
deviation of 1.2 £ 0.6 centimeters which was
greater than the rate of the control groups whose
average growth * standard deviation was at 0.6+
0.06 centimeters, which was significant (p =
0.002). The sample groups had average =+
standard deviation dandruff of 17.5 £ 1.75 points

which was less than the average + standard
deviation of the control groups at 27.1 + 2.32
points, which was significant (p = 0.043). The
sample groups’ average hair loss + standard
deviation was 9.8 = 1.17 lines which was less than
the average + standard deviation of the control
groups at 11.8 + 1.02 lines, and this was
significant (p = 0.025), as shown in Table 3.

Table 3. Comparison levels of dandruff, and hair loss betwin experi mental and control group (n=120).

Factor Frequency X MD. 95%ClI t P-value
Lower Upper
Hair Dandruff
Experimental group 52 175 1.57 -9.60 -20.7 1.4 -1.747  0.043*
Control group 52 27.1 2.32
Hair Loss
Experimental group 52 9.8 1.17 -2.00 -8.1 4.1 -0.654  0.025*
Control group 52 11.8 1.02
*p<0.05

4. Discussion

There were some hindrances in collecting data
using questionnaires as the sample groups had
some difficulty in interpreting the official
language used in the questionnaire and this
required more time to finish an interview.
Therefore, the interviewer had to change to the
local language when interviewing the sample
groups. The key notes from the research are: 1)
the male sample groups had lower hair loss,
dandruff, and hair growth than their female
counterparts, possibly because the total number
of male samples was less than for females; 2)
environmental factors and individuals who had
used hair coloring, bending, and stretching
were affected by hair loss and dandruff on a
large scale. This may have been due to the
interviewed individuals who had used hair
coloring, bending, and stretching being more

knowledgeable and were able to answer the
questionnaire more accurately than those who
did not have the experience.

The effectiveness of the research for the key
ingredients in the serums containing the 7 types
of herbs are discussed below. Indigo and
Lakoocha contain hair color nourishing
properties. Gotu Kola nourishes the hair and
scalp, prevents hair loss, and makes new hair
strong and shiny. Ginger can treat hair loss.
Dainty spure has antifungal effects on the skin
or on the head, stops hair loss, and blackens the
hair. [41,420] Yanang helps thicken hair and
slows down gray hair. Leech Lime as a
shampoo to cleanse makes hair shiny, prevents
gray hair, and solves hair loss. Sour Leech
Lime juice has acidic effects in removing
shampoo stains or purifying any blockages
along the hair follicles on the scalp, thus
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making the hair easy to comb. [43,44,45,46]
After the sample groups had used the hair
serums, hair loss and dandruff were reduced
while the length of hair increase significantly
(p < .05), which was consistent with previous
research on the effectiveness of hair care
products, the performance of lemon grass oil,
the effectiveness of Litsea glutinosa extracts
the effects of four Thai herbal extracts:
kameng, ginger, henna, and Dainty
spure.[47,48] The development of the master
herbal hair fermentation cream, and hair loss
treatment on dyeing products and hair
treatment diagnosis, and hair loss treatment
using a low-level laser; and hair health check-
up. [49,50]

Satisfaction with the market mechanism factors
of the tested products from the sample groups is
discussed below based on each of the listings in
the element.

« The product: High score with average of 4.2,
clear information on labeling, box packaging
and directions.

+ Products with suitable packing volume:
Average score of 3.9.

« Beautiful packaging: Average product
satisfaction score of 4.4.

« Product scent: Average score of 3.4.

« Product colors: Average score of 3.5.

The satisfaction scores for the above aspects
were consistent with other study on satisfaction
with Noni leaf shampoo artifacts of students and
personnel of the samples recorded satisfaction
with the artifact, the highest level of acceptable;
the aromatic acceptable; the acceptable
packaging; and the acceptable labeling. Thus, the
current study demonstrated the utilization of
local herbs while promoting and supporting both
agriculture and industry in the community.
Society, and the country. [51,52]

5. Suggestions

« Herbal knowledge workshops should be
organized for community leaders and public
health volunteers to promote practical

applications and to maximize the benefits.
There should be publicity regarding local
herbs, their benefits, and the conservation of
medicinal plants, for families and people in
the community network.

Cosmetic  products  containing  herbal
ingredients should be promoted and their use
encouraged instead of chemical products.
There should be campaigns in the community
to pay more attention to natural cosmetics
and herbs for beauty and good health.
Research should be conducted to create
products that meet people's needs for beauty,
personality, and health.

This research only focused on certain
variables. Therefore, it is important to study
other related variables, such as attitudes and
the types of behavior associated with the use
of hair serum products, to obtain the more
complete and useful information.

Technical workshops should be organized to
transfer more accurate information on herbs
to ordinary people.
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