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ABSTRACT

The aims of this research were 1) to study the yield of crude Indian
gooseberry extract and its chemical composition 2) to study the efficiency of crude
extracts of Indian gooseberry as a tyrosinase inhibitor and antioxidant, 3) to identify a
suitable ratio for microemulsion, 4) to study the entrapment efficacy and release
efficacy of the microemulsion, and 5) to transfer the research knowledge to undergraduate
students under the title of “The 'development of microemulsion from Indian
gooseberry extract”. The Indian gooseberry powders were obtained via a maceration
process using 80 % ethanol as a solvent. The TLC fingerprint technique was used to
identify flavonoids, alkaloids and tannin. The analysis of the total phenolic, tannin
and flavonoid contents was also done. The efficiency of the Indian gooseberry crude
extracts as a tyrosinase inhibitor and antioxidant were analyzed. Chemical
compounds were analyzed by RP-HPLC. Then, the best of the crude extracts was
chosen to prepare the microemulsions. Moreover, in order to transfer the research
knowledge, a practical training, package “The development of microemulsion from
Indian gooseberry extract was developed for 30 undergraduate students. Education
tools such as the practical training package, tool accuracy prior to use, and index of
congruence were chosen for this. Standard deviation and t-test were used to
evaluate the knowledge before and after the training.

The results were as follows:

1) The yields of the crude ethanol extracts from 5 varieties of Indian
gooseberry obtained from maceration with ethanol-water were 33.60, 30.06, 43.30,
5.67 and 56.61 %, respectively. The TLC analysis found that the Indian gooseberry
extracts were rich in flavonoids and steroid-terpenes, but no alkaloids were detected.
RP-HPLC fingerprints detected by UV 285 nm revealed that the retention times of



prominent sample peaks were at 13.03, 13.05, 13.10, 13.05 and 13.06 min which
were related to the standard allergic acid RT which was at 13.48 min. The total
phenolic contents of the crude extracts of Indian gooseberry were 332.90, 314.66,
337.56, 222.62 and 518.66 mg gallic / ¢ per sample, respectively. The total flavonoid
contents were 122.10, 88.45, 86.75, 101.65 & 103.60 mg rutin / ¢ per sample,
respectively. While, the total contents of tannin were 928.52, 796.13, 917.71, 638.43 and
110.11 mg ellagic / g per sample, respectively.

2) The crude extracts from the 5 varieties of Indian gooseberry were effective
antioxidants with an ECs, of 2.35, 2.04, 2.53, 3.23 and 2.44 ug/ml respectively, compared
to standard BHA, (EC5,=3.59 pg / ml). Tyrosinase inhibition properties had an ICs, of 3.42,
277, 359, 4.14 and 3.04 mg / ml, respectively, compared to standard Kojic acid
(IC50=0.02 g / ml).

3)The development of the microemulsion using Pseudo ternary phase
diagram revealed that the suitable ratio for microemulsion was acceptable for the
following sample ranges: No. 77-79 (HLB 10) and No. 76-81 (HLB 12) from grape seed
oil and sunflower oil, and No. 75-81 (HLB 12) from mineral oil.

4) The entrapment of the microemulsion from sample No. 81 (HLB 12) of
grape seed oil had the maximum efficiency at 95.17 %, while sample No. 75 (HLB 12) of
mineral oil had the best release efficacy.

5) The training program was set up, and the results showed that the Index
of Congruence was 1.00. After the training program, the students had more knowledge
than before the training program at the statistical level of 0.05. The satisfaction with
the training was at the highest level (X = 4.59, S.D. = 0.47).

Keywords: IndianGooseberry, Microemulsion, Antioxidant, Antityrosinase
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ABSTRACT

The objective of this research was to 1) study the environmental problems and
results stemming from usage laws and regulations to remedy the environment in the
northeastern region of Thailand, 2) study the level of knowledge, awareness and practical skitls
for using environmental regulations and the need to enhance the leadership in environmental
taws of community leaders, 3) develop a model of knowledge enhancement on
environmental laws for community leaders, 4) evaluate the models applications to enhance
the knowledge, awareness and practical skills conceming environmental laws for community
leaders in terms of personal factors as well as evaluate the satisfaction after using the model,
and 5) transfer the knowledge, awareness and practical skills for applying environmental laws
to the local people after knowledge transfer to the community leaders. The research area was
the lower part of the northeastem region of Thailand. Nakhon Ratchasima, Chaiyaphum, Buri
Ram and Surin were the four provinces of interest due to the high number of lawsuits in the
administrative courts. This research was sub-divided into 5 phases: Phase 1: study the
environmental problems and results stemming from usage laws to remedy the environment
in the community. A research population of 1,600 community leaders was selected from the 4
provinces. The Taro Yamane table was used to select the research samples. Finally, 320
participants were sampled from the village headmen, village leaders and members of the
tambol administration offices using multi-stage sampling. The research instrument was an
open-ended questionnaire with an IOC at the 0.88 level. Phase 2: study the level of
knowledge, awareness and practical skills for using environmental regulations and the need to
enhance leadership. The research samples were the same as those in phase 1. The research
instruments were a knowledge test with a reliability of 0.60 and a discrimination ranging from
0.40 to 0.60, a questionnaire on attitudes with a reliability at the 0.78 level as well as a
multiple choice questionnaire on practical skills with a reliability at the 0.79 level Phase 3:
develop the model of knowledge enhancement for community leaders using a model drafted
by focus group discussions involving 28 qualifiers and community leaders. The model was
evaluated by 7 experts. A questionnaire with a reliability at the 0.86 level, and discrimination
ranging from 0.70 to 1.00 was used as the research instrument. Phase 4: practice using the
model for enhancing the community leaders with 320 respondents and with the same
samples as those in phase 2. The evaluation of the knowledge, awareness and practical skills
was done using the same instruments as in phase 2, and a satisfaction questionnaire with a
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reliability at the 0.84 level. Phase 5: Transfer of knowledge and evaluation. The sample
consisted of 160 volunteers from the 4 provinces. The research instruments were a knowledge
test, a questionnaire on attitudes and a multiple choice questionnaire on practical skills with
the same I0C level and discrimination ranging as those in phase 2. The results were analyzed
by content analysis, percentage, mean, and standard deviation, Independent t-test and One
Way ANOVA F-test.

The results were as follows:

1) The environmental issues in the community included: physical conflicts over land
use and forest communities, land ownership, biclogical soil degradation, decline of wildlife and
aquatic animals in their natural habitats, poaching of wild food sources, pollution and trash,
smoke from buming charcoal and chemical residue in the soil and water. The result of the legal
community working at conflict resolution, was environmental decline. But there was a lack of
dlear understanding about environmental laws and therefore the law must be relied on to know
the community.

2) The community leaders were found to have a medium level of knowledge
53,70 %, likewise, the attitude (X = 3.45, SD. = 0.72) and environmental practice 46.60 % were
found to also be at the medium level To strengthen the leadership in environmental law,
they must leam, do skills training and find, legal solutions to the environmental problems.

3) The model for enhancement for the community leaders was applied for leaming
together with leaders of the community-based environmental education. The process and
procedures to strengthen the three stages included Stage 1: survey and analysis of the
community leaders together using surveys and the environmental needs of the community.
Analysis of the samples that were successful in solving the environmental problems at the
community level were done 2: increase knowledge and experience in environmental law using
training which took three days of events including lectures, case analysis, and the use of the
law. Field training used the law to resolve situations properly. Stage 3: build leadership skills in
environmental law leading to the transfer of knowledge to the public, and do legal analysis of
alternatives applying common laws using the media to strengthen the environmental laws
including the training kit. An example of this would be using the law to solve environmental
problems and provide examples of successful leaders in the environmental community. The
sponsors included the environmental legislation, the academic environment local govermment
executives and environmental agendes. The evaluation revealed a high level of quality. (X = 4.14,
S.D.=0.35).

4) After the leadership enhancement, the leaders were more aware (X = 467, SD. = 045),
with knowledge and practical levels at 72 and 63.16 percent respectively. There was
also a high level of satisfaction ( X= 3.55, S.D. = 0.21). Comparisons by personal
factors showed that gender led to differences in knowledge at the 0.05 level of significance.

5) The results of the development of the community leaders for knowledge transfer
conceming environmental laws to the public using training on environmental laws as a
medium showed that the level of knowledge was higher after. The highest level was
73.75 percent, and awareness was at a high level (X = 3.45, S.DfmGF@nnugnisituuionns
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Aaundoufinu 548547401 | 2/2556 8 0 0 8 0.00 100.00
54M547401 | 3/2555 17 9 0 8 52.94 47.06
smvduandonfing 25 9 0 16 36.00 64.00
samdngasivermansumdndal - 31 10 1 20 35.48 64.52




nangnsuimsgsiauniiugia

. i aaGeu| Swou | eydRdeu| oyl | euwde fawasil Youazvodfitd
) gavhe | tUnfnwn |19 nA59 | 19 n.A.59 | 19 mA.59 | dduSamsinen | LidSensAnn

Ui 538531801 | 2/2554 32 31 0 1 96.88 3.13

538531803 | 1/2555 18 16 0 2 88.89 11.11

54B531801 | 3/2555 17 16 0 1 94.12 5.88

548531802 | 3/2555 15 13 0 2 86.67 13.33

54B531803 | 1/2556 14 13 1 0 100.00 0.00

54B531804 | 2/2556 12 7 2 3 75.00 25.00

54B531805 | 2/2556 12 5 0 7 41.67 58.33

558531701 | 1/2557 14 2 1 11 21.43 78.57

55B531702 | 2/2557 23 7 1 15 34.78 65.22

568531701 | 1/2558 15 6 0 9 40.00 60.00

samdngasuinsgsioumdndial - 172 116 5 51 70.35 29.65
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Savazvasddrsansinunseaudiyyuen

aulfAnanTsinw Juil 19 aanAu 2559

g oy | eylidneu | oyld | Auvde Souavil Sovazvaalfids
tnfnwn | 19 a.A59 [ 19 n.A.59 | 19 AA59 | duFanisinur | LiduSanisdnu
$IUAUIIVINITUIMITNTANY 36 10 0 26 27.78 72.22
FWENNIVMANGATUALN1IEBY 22 10 0 12 45.45 54.55
swauivdwedenfne 7 28 1 42 40.85 59.15
swavivniguseamaudans 81 53 0 28 65.43 34.57
FWENVIVIUIMT§IAD 45 1 0 44 2.22 97.78
sugdniansAnwsziuigyuen 255 102 1 152 40.39 59.61
wangaIngAEnsRuiUndin
. ey aadey| dwou | eylddeu| oyld | auvae Sovazil Sovasuasild
* gaving | dndnen | 190.0.59 | 19 0.a59 | 19 a.a59 [ daufansine | LiduSanisinm
nsuSwIAsAnen | 53G746501 | 2/2555 7 3 0 4 42.86 57.14
53B746501 | 3/2555 5 3 0 2 60.00 40.00
54G746501 | 2/2556 3 2 0 1 66.67 3333
548746501 | 3/2556 13 2 0 11 15.38 84.62
55B746501 | 1/2558 8 0 0 8 0.00 100.00
smawdnimsuinsmsine| 36 10 0 26 27.78 72.22
wangasusugy el lndin
S g~ madey| dwou | eydfdeu | oyld | Awwde faaazﬁ Youazvaadfild
gavine | vindnwn [ 19 .59 | 19 a.a59 [ 19 aa59 | dusansinem TaiduSannsiinen
wé’ngmuazmsaau 53B746801 | 3/2555 7 6 0 1 85.71 14.29
54G746801 | 2/2556 3 2 0 1 66.67 33.33
54B746801 | 3/2556 6 2 0 4 3333 66.67
558746801 | 2/2558 6 0 0 6 0.00 100.00
ANV IMANGATUAZNITHDY 22 10 0 12 45.45 54.55
fauandonfinu 538747401 | 2/2556 | 14 11 0 3 78.57 21.43
53B747402 | 2/2556 6 3 0 3 50.00 50.00
53B747403 | 2/2556 10 5 0 5 50.00 50.00
54B747401 | 2/2557 9 1 0 8 11.11 88.89
54M747401 | 3/2556 22 6 0 16 21.27 7273
558747401 | 3/2557 5 1 0 4 20.00 80.00
55B747402 | 1/2558 3 0 0 3 0.00 100.00
558747403 | 2/2558 2 1 1 0 100.00 0.00
samuivawandeudne 71 28 1 42 40.85 59.15
saviangasuiuquiilndin| 93 38 1 54 41.94 58.06
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wéangrsiguseaauAansquUndin

B wsiey aAGsey| Tl | oyldneu | eyl@ | Auwde Yauail Yovazvaadiiss
¥ gavie | dndnwn | 19 0.a.59 | 19 .A.59 | 19 m.A59 | duSamisinen | LiduSantsfinen
$guseAnauenand | 518733303 [ 2/2554 13 12 0 1 9231 7.69
538733301 | 3/2555 13 12 0 1 9231 7.69
538733302 | 2/2555 6 4 0 2 66.67 33.33
548733301 | 3/2556 12 9 0 3 75.00 25.00
548733302 | 1/2557 10 6 0 4 60.00 40.00
548733303 | 2/2557 13 7 0 6 53.85 46.15
55B733301 | 1/2558 4 1 0 3 25.00 75.00
55B733303 | 2/2558 10 2 0 8 20.00 80.00
samingnsigussAmauAmansquiiiunal 81 53 0 28 65.43 34.57
wiingAsuimsgInanufiindin
e _— madey| Suou | oylidneou | eyl | Auwde %"‘aaazﬁ %"awajﬂaeéﬁm
gavine | vndnwn | 19 n.a.59 [ 19 a.a59 | 19 mas9 | dduSanisine | LidwSansinw
‘U?‘Vi’\iﬁ‘iﬁﬂ 538731801 | 1/2556 16 0 0 16 0.00 100.00
54B731801 | 3/2556 11 1 0 10 9.09 90.91
548731802 | 1/2557 3 0 0 3 0.00 100.00
54B731803 | 2/2557 5 0 0 5 0.00 100.00
558731801 | 3/2557 5 0 0 5 0.00 100.00
558731701 | 1/2558 3 0 0 3 0.00 100.00
-55B731702 | 2/2558 2 0 0 2 0.00 100.00
sumANgAsUIMISgianulinda 45 1 0 44 2.22 97.78




