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(%¥® Brevibacillus laterosporus

Anti-Acne Causing Bacteria Activity of Acne Gel Composed with

Biocompounds Produced from Brevibacillus laterosporus
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Abstract

Anti—acne gel composed with partially purified biocompounds (PPBs) prepared from culture broth of
Brevibacillus laterosporus at a protein concentration of 0.087 mg/ml could in-vitro dominantly inhibit bacteria
causing acne in a group of Staphylococci (Staphylococcus aureus, S. epidermidis) but did not inhibit
Propionibacterium acnes. Moreover, it revealed anti—acne gel composed with PPBs could inhibit the growth of
Staphylococci similar to commercial anti—acne product composed with Clindamycin. Interestingly, anti-acne gel with
of PPBs did not cause contact dermatitis. It is possible to study the appropriate concentration to mix in acne gel. In
addition, it may add the active ingredients to increase anti-bacterial activity against bacteria causing acne for acne

treatment on healthy skin.

Keywords: Acne Gel, Brevibacillus laterosporus, Acne-Causing Bacteria
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Abstract

This research was conducted to survey the antioxidant activity and total phenolic content of Nam Prilk Larb
from Chiang Mai, Lamphun and Lampang. Ten convenience samplings with 100 grams of Nam Prilk Larb each was
analyzed for antioxidant activities. Ten Larb seasonings from different area in Chiang Mai, Lamphun and Lampang of
Thailand were evaluated for total phenolic and flavonoid content including the antioxidant activity (DPPH, ABTS and FRAP).
The 10" Larb seasoning from Chiang Mai had the highest total phenolic and flavonoid content (324.11 mg GAE/100 g
DW and 253.31 mg CAE/100 g DW), including DPPH activity (745.59 mg ascorbic acid/100 g DW). The highest
ABTS and FRAP activity was obtained from the crude extract of 6" Larb seasoning from Lamphun, which was 465.04
mg ascorbic acid/100 g DW and 29.51 umol Fe’’/ g DW, respectively. All of crude extracts from each Larb seasoning
tend to have high content of the total phenolic and flavonoid, incorporate with the antioxidant activity. Thus Larb

seasoning is a kind of ingredient in Thai food which contains in the benefits of flavors or aroma culinary spices for health.

Keywords: Antioxidant, Nam Prilk Larb, Phenolic Compound, Flavonoid Compound
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Introduction

Thai food is presently appealing to be interest due to the health benefits from the flavors and aroma of culinary
spices. As the northern Thai food are commonly made from vegetables, herbs and spices, which are the sources of
phytochemicals possess effect of human health. Spicy mincemeat or Larb in Thai, is an identity food in northern
Thailand. The main ingredient or seasoning in it is Larb seasoning (Num Prilk Larb). Larb seasoning components
include chilli, garlic, shallot, galangal, lemongrass, makwaen, long peper, coriander seed and shrimp paste, almost 80%
of whole seasoning. The 20% remaining of Larb seasoning are spices such as cumin, cinnamon, clove, star anise,
cardamom, nutmeg, mace, fennel, black pepper, sand ginger, and so on. Owing to Larb seasoning’s major ingredients
have various bioactivities such as antioxidant, antibacterial, antitumor, antimutagenicity, antidiabetic and anticancer etc
[1-2].

The relationship between antioxidant food and health has been widely examined. Numerous diseases such as
aging, coronary heart disease, cancer, alzheimer and so on came from the oxidative and free radical reactions in body
[3]. There are many researches that report phytochemicals in culinary vegetables and spices have accepted to be the
great sources of antioxidant, to prevent diseases caused as a result of oxidative stress which releases reactive oxygen
species such as singlet oxygen and various radicals as damaging side effect of aerobic metabolism. These radicals are
possiblythe reason of disorders including cardiovascular malfunctions, tissue injury, DNA damage and tumor promotion
[4]. Antioxidants found in food are heterogeneous category of molecules that can safely interact with free radicals and
terminate the reaction before vital molecules are dramaged [5].

Culinary herbs and spices have been used for thousands years in medicine and also as preservative agents to
extend the shelf-life of food and enhance or improve the flavor and organoleptic properties of different types of food
due to their sensory properties [6-7]. The bioactive compounds of these plant-based products have been evaluated,
including vitamins, flavonoids, terpenoids, carotenoids, phenolic compounds and minerals [7]. Moreover, there are
many researches report that phytochemicals that are beneficial for human, especially polyphenols, such as antioxidant
activity, digestive stimulant action, anti-inflammatory, antimicrobial, hypolipidemic, antimutagenic, anticarcinogenic
potential etc [8]. Additionally, polyphenols can extend the shelf-life of rich lipid foods [9].

Therefore, Larb seasoning (Num Prilk Larb) consists of many spices and herbs may possessss antioxidant
activity and medicinal properties. The different source of Larb seasoning was collected and investigated the total
phenolic and flavonoid contents, including antioxidant activity of each sample.

The antioxidant activities in Larb seasoning or Nam Prilk Laab from different areas in the northern of Thailand
were compared by three different methods such as DPPH radical scavenging assay, ABTS radical cation decolorization
assay and Ferric reducing antioxidant power assay. Moreover, the total phenolic and total flavonoid contents of each

sample were also determined and related to their antioxidant activity.

Materials and Methodology
Materials
(2,2’-azinobis (3-ethylbenzothiazoline-6-sulphonic acid)) ,(Diammonium Salt) ABTS ,(2,2-Diphenyl-1-picrylhydrazyl
(DPPH), gallic acid, catechin and ascorbic acid were purchased from Sigma-Aldrich Co. (St Louis, MO). 2,4,6-

Tripyridyl-s-triazine (TPTZ) were purchased from Fluka (Germany). Folin-Ciocalteu reagent, ethanol, sodium
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carbonate, di-sodium hydrogen phosphate, sodium dihydrogen phosphate, potassium dihydrogen phosphate and
dipotassium hydrogen phosphate were all obtained from Merck (Germany). Ferrous chloride was obtained from QREC
(Malaysia).

Sample Collection and Extraction

Total 10 commercially Larb seasoning were purchased from the local market in the north of Thailand. Ten
gram of each sample was extracted with 200 ml of 95 % ethanol at 50 °C in a shaking water bath for 8 hours. The
supernatants were stored in capped bottles and stored at -20 °C until use to determine total phenolic content, total
flavonoid content and antioxidant activity.

Determination of Total Phenolic Content (TPC)

Total phenolic content of the extracts was determined by the Folin-Ciocalteau method with a minor
modification from Singleton and Rossi [10]. Briefly, 20 pul of the extract, dissolved in ethanol was mixed with 100 pl
of Folin-Ciocalteu’s solution, then 80 ul of 7.5 % (w/v) sodium carbonate solution was added. The reaction mixture was
incubated at room temperature in dark for 90 minutes and the absorbance was measured at 765 nm. Gallic acid was used
as a standard and the total phenolic content was expressed as mg of gallic acid equivalents per gram dry weight of
sample (mg GAE/100 g DW).

Determination of Total Flavonoids Content (TFC)

Total flavonoids content was determined according to the method of Mariniva ef al. [2]. The extract 100 pl
was mixed well with 400 pl of deionized water and 30 pl of 3 % sodium nitrite and stood for 5 minutes. Then, 30 pl
aluminum chloride solution was added into the mixture, incubated for 6 minutes. After that, sodium hydroxide solution
200 pl was added and adjusted the volume with deionized water. The mixture was measured the absorbance at 510 mm.
Catechin was used as a standard and the total flavonoids content was expressed as mg of catechin equivalents per gram

dry weight of sample (mg CAE /100 g DW).

Determination of Antioxidant Activity

DPPH radical scavenging assay

The free radical scavenging activity was determined DPPH assay according to the method of Duan e al. [11].
The extract of 20 pl was mixed with 200 pl of 0.3 mM DPPH in methanol and then incubated at 37 °C for 30 min in the
dark. Immediately, the absorbance was measured at 515 nm. Absorbance decreases were calculated as DPPH values by
comparing with standard curves created by ascorbic acid, and the results were reported as mg ascorbic acid equivalent
per gram dry weight of sample (mg ascorbic acid equivalent/100 g DW).
ABTS Radical Cation Decolorization Assay

ABTS radical scavenging activity was determined according to the method of Re ef al. [12] with some
modifications. The radical ABTS™ was produced by reacting 7 mM ABTS and 2.45 mM potassium persulfate buffer
(1:1) and kept for 16 h in dark at room temperature. After 16 hours, ethanol was used to adjust the absorbance of the
radical ABTS™ to 0.70 = 0.05 at 734 nm. 1.9 ml of the radical ABTS " was added to 50 pl of sample at different
concentrations. The mixture was stored at room temperature for 6 min, and then the absorbance was measured against
the blank at 734 nm. The calibration curve was constructed using different concentration of ascorbic acid. The results

were expressed in mg ascorbic acid equivalent/100 g DW.
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Ferric Reducing Antioxidant Power Assay

The total antioxidant potential of a sample was determined using the ferric reducing ability of FRAP assay by
Benzie and Strain [13] as a measurement of antioxidant power. The assay was based on the reducing power of a
compound (antioxidant). A potential antioxidant will reduce the ferric ion (Fe™) to the ferrous ion (Fe™); the latter forms
a blue complex (Fe%/TPTZ), which had increaseed the absorption at 593 nm. Briefly, the FRAP reagent was prepared
by mixing acetate buffer (300 mM, pH 3.6), a solution of 10 mM TPTZ in 40 mM HCI, and 20 mM FeCl, at 10:1:1
(v/v/v). The reagent (190 pl) and sample solutions (10 pl) were added to each well and mixed thoroughly. The
absorbance was taken at 593 nm after 15 min. Standard curve was prepared using different concentrations of
FeSO,*7H,0. All solutions were used on the day of preparation. The results were expressed in pmol Fe%/g DW. The
standard curve of DPPH and ABTS (mg standard equivalent per 100 gram of dry weight sample) was constructed by

the concentration of standard and percentage inhibition.

(A'controll'A'sample) X 100

% inhibiton = A

-control
Statistical Analysis

Data were presented as mean value + standard deviation (three replicate experiments). Analysis of variance
and significant differences among means were determined by one-way ANOVA using SPSS (version 17, SPSS Inc.,

Chicago, USA). Student’s t-test and value of p < 0.05 were considered to be significant.

Results and Discussion
Total Phenolic and Flavonoid Content in the Larb Seasoning

Larb seasoning or Nam Prilk Larb usually composes of many culinary herbs and spices, which are interested
for their content of phytochemicals important substance because of health-related benefits [ 14]. The antioxidant property
in many culinary herbs and spices is related to the presence of phenolic compounds. The phenolic and flavonoids have
been proven to increase the shelf life of foods as well as slowing the lipid, protein and enzymatic oxidation. Moreover,
phenolic and flavonoid compounds reduce the rancidity development, which could prevent off-flavor of foods [2].

Total phenolic content (TPC) is an important parameter of total antioxidant capacity (TAC), and widely used
for evaluation of herbs, spices, fruits, cereals and natural sources extract [3]. The Folin—Ciocalteu assay is based on the
reduction of the Folin—Ciocalteu reagent by phenolic compounds under alkaline condition, the principle of assay is the
reduction of the Folin-Ciocalteu reagent in the presence of phosphomolybdic/phosphotungstic acid complexes that are
reduced to yield a blue-coloured chromophore with maximum absorption at 765 nm [3-4]. The commonly used reference
standard is gallic acid [5]. Due to the diversity and complexity of natural mixtures of phenolic compounds in plant
extracts, it is rather difficult to characterize every phenolic compound, thus the Folin-Ciocalteu assayi, it is a simple and
rapid method, widely used to determined the total concentration of phenolic compounds [6-7].

The total phenolic content (TPC) was determined in comparison with standard gallic acid and the results
expressed in terms of mg GAE/ 100 g DW. Among all samples extracts investigated, total phenolic content ranged from
104.94 to 324.11 mg GAE/ 100 g DW (Table 1). The highest total phenolic content is the Nam Prilk Larb (No.10) which
was collected from Chiang Mai area, because the main ingredient or seasoning components is it long peper, coriander seed

and cardamom, nutmeg of but the lowest sample (No. 2) was collected from Lampang area. The total flavonoid content (TFC)
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was determined in comparison with standard catechin and the results expressed in terms of mg CAE/ 100 g DW. The
total flavonoid content of crude Nam Prilk Larb extracts were in the range of 35.01-253.31 mg CAE/ 100 g DW,
respectively (Table 1). The highest and lowest total flavonoid content of Nam Prilk Larb was similar to the total phenolic
content (No. 10 and 2, respectively).The total phenolic content was different because of the difference types of plant,
geographic locations, environment, season, part used, processing and storage and plant extract contained lower total
flavonoid content than total phenolic content, due to the presence of non-flavonoid phenolic substances in herbs and
spices [7-15].

The phenolic compounds have been widely investigated to be responsible for the antioxidant activity of plant
materials, also the potential models for developing the new primary antioxidants, which can prevent or delay in vitro
and/or in vivo oxidation processes [16-18]. Flavonoids are the largest class of phenolic compounds, which are plentiful
in the plants, and essential for human health because of their high pharmacological activities as radical scavengers
[19-20]. Flavonoids are the one interested substances because of the health benefits, which it could arise the antioxidant
activity, free radical scavenging capacity, coronary heart disease prevention and anticancer activity, while some
flavonoids show the potential for anti-human immunodeficiency virus functions [21]. These results indicated that the
phenolic and flavonoid compounds primarily contributed to the antioxidant capacity of Nam Prilk Larb. Moreover, it is
apparent that Larb seasoning in Thai northern foods supplies antioxidant compounds.

Antioxidant Activity of the Extracts from Larb Seasoning

The determination of antioxidant capacity of natural materials in vitro as several analytical methods. The
antioxidant activity of plant extracts or natural product extracts cannot be evaluated using only one method, because of
the complex composition of phytochemical and oxidative processes [22]. Thus, the antioxidant activities of Nam Prilk
Larb extracts were focused on three common assays, which are DPPH, ABTS and FRAP, were based on different

radicals and mechanism of reactions.

Table 1 Total Phenolic and Flavonoid Content of Each Larb Seasoning Extracts.

Sample Total phenolic content (mg GAE/100 g DW) Total flavonoid content (mg CAE /100 g DW)

1 106.12 + 3.08" 50.34 +7.69°
2 104.94 + 4.69° 35.01 +5.46°
3 145.90 +3.35° 66.93 +1.27°
4 185.22 + 5.46° 123.94 +2.86°
5 160.99 + 3.90° 64.33 £2.73°
6 257.90 + 1.89" 113.46 +0.39"
7 223.82 +523° 111.23 +2.30°
8 262.46 + 6.69" 165.12 + 3.29%
9 320.93 + 5.38¢ 134.37 +2.99"
10 324.11 +2.89¢ 25331 +1.14"

GAE: gallic acid equivalent; CAE: catechin equivalent
Mean (+ S.D.) with different superscripts in each column are significantly different (p < 0.05).

a,b,c,d, e, f, g h values in a column followed by different superscripts letters are significantly different (p < 0.05).
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2,2-Diphenyl-1-picrylhydrazyl (DPPH) radical scavenging assay is a single electron transfer (ET)
reaction-based method with hydrogen atom transfer (HAT) reaction mechanism that has been widely used to determine
the free radical scavenging ability of various sample [23-24]. The reaction is accompanied with color change of the
DPPH from purple to yellow by the formation of DPPH upon absorption of hydrogen from an antioxidant, and the
discolouration acts as an indicator of the antioxidant efficacy [20-21]. The DPPH activity of ten Nam Prilk Larb extracts
are presented in Table 2. It was ranged from 142.44 to 745.59 mg ascrorbic acid/100 g DW (p < 0.05). Significant
differences of DPPH activity among ten Nam Prilk Larb samples extracts were found (p < 0.05). The No.10 sample
extract showed the strongest inhibition activity with 745.59 mg ascrorbic acid/100 g DW, followed by No0.9 (549.11 mg
ascrorbic acid/100 g DW) and No. 8 (505.85 mg ascrorbic acid/100 g DW), respectively.

The ABTS assay measures the ability of antioxidants to scavenge the stable radical cation ABTS™(2,2’-azinobis
(3-ethylbenzothiazoline-6-sulphonic acid)), a blue-green chromophore with maximum absorption at 734 nm which
decreases in its intensity in the presence of antioxidants [25]. The use of ABTS radicals for measuring radical quenching,
redirecting antioxidants instead to distinguishing electron transfer reaction mechanism [3]. The ATBS activity of each
Nam Prink Larb extract is shown in Table 2. The results of ABTS activity are not significantly different in the extract
of 6" — 10" (p > 0.05). It was ranged from 460.06-465.04 mg ascorbic acid/100 g DW. The lowest ABTS activity
(287.11 mg ascorbic acid/100g DW) is obtained from the extract of 1" Nam Prilk Larb.

The FRAP assay determines the ability of the extracts to reduce ferric ions, which is the reducing potential of
antioxidant reacting with ferric tripyridyltriazine (Fe’~TPTZ) complex to the intensely blue colored ferrous
tripyridyltriazine (Fe’ — TPTZ) complex in acidic media [13, 25]. The ferric reducing ability powers of the extracts from
Nam Prilk Larb sample expressed as FRAP values (umol Fe%/g DW) are shown in Table 2. The No.6 sample extract
had the highest FRAP value of 29.51umol Feﬁ/g DW, followed by the 4th, 1" and 9" (19.63, 17.22 and 17.19 umol
F e2+/g DW), respectively. Thus, the 6" Nam Prilk Larb stands out as having significantly strongest FRAP activity (p < 0.05).

The antioxidant activities of Nam Prilk Larb are shown in Table 2. The phenolic compounds and flavonoids
are mainly contributed in herbs and spices, which are consisted in Nam Prilk Larb. Generally, Thai culinary herbs,
spices or vegetables have been recognized to contain excellent source of antioxidant compounds, which contain high
phenolic compounds content, e.g., gallic acid, caffeic acid, catechins, anthocyanin, quercitin and rutin [6]. They could
inhibit oxidative stress by antioxidant mechanism which are known to be a powerful chain breaking antioxidant, radical
scavengers, metal chelators, reducing agents, hydrogen donors, and singlet oxygen quenchers, is acting as primary

antioxidants or free radical terminators, so it was widely to evaluate their content in plant extracts [6, 26].
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Table 2 Antioxidant Activities of Each Larb Seasoning Extracts.

DPPH ABTS FRAP
Sample 2
(mg ascorbic acid/ 100g DW) (mg ascorbic acid/ 100g DW) (umol Fe" /g DW)
1 205.43 +1.20 287.11 + 4.40 17.22 +0.34°
2 142.44 +5.99° 290.54 + 5.24° 13.06 £ 0.76"
3 279.10 £9.24° 42027 +5.00° 16.67 + 0.86°
4 384.55 +3.34° 44944 +3.19° 19.63 + 0.68°
5 298.59 +2.47° 460.06 + 3.96" 17.14 + 0.96°
6 492.67 +7.89" 465.04 + 1.29° 29.51 +1.05°
7 485.22 £2.53" 463.08 + 1.04° 1433 +0.61°
8 505.85 + 1.86° 462.14 + 0.68" 14.89 + 0.69°
9 549.11 + 6.59" 462.69 + 1.07° 17.19£0.19¢
10 745.59 + 4.00' 465.01 +4.01° 14.36 £ 0.09°

Mean (+ S.D.) with different superscripts in each column are significantly different (p < 0.05).

a,b,c,d, e, f, g h,i values in a column followed by different superscripts letters are significantly different (p < 0.05).

Conclusion
Nam Prilk Larb is consists of various herbs and spices. The antioxidant activity by three different methods
DPPH radical scavenging assay, ABTS radical cation decolorization assay and Ferric reducing antioxidant power assay.
The result showed that 10 " Larb seasoning had total phenolic and total flavonoid contents higher 324.11 mg GAE/100 g DW
and 253.31 mg CAE/100 g DW where as antioxidant capacity was 745.59 mg ascorbic acid/100 g DW for DPPH. The
highest ABTS and FRAP activity was obtained from the crude extract of 6 ® Larb seasoning, which was 465.04 mg
ascorbic acid/100 g DW and 29.51 pmol Fe2'/g DW, respectively. Moreover, the total phenolic and total flavonoid

contents of each sample were also determined and related to their antioxidant activity.
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Formulation of Pud Prik Flavoured Sauce for Instant Betong Noodle
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Abstract

The purpose of this study was to develop the Pud Prik Flavored Sauce for instant Betong Noodle. The
developed sauce formula consisted of sugar, black soy sauce, soy sauce, vegetable oil, garlic, oyster sauce, onion and
bell pepper at the percentage ratio of 12, 1.5, 20, 36, 4, 6, 10.25 and 10.25, respectively. The optimum quantity of Pud
Prik Flavoured sauce to the instant Betong noodle at the weight of 117 g was determined to be at the weight of 50 g,
which was the most favorite recommended by panelist. The physical characteristics of the developed flavored sauce
determined such as color value (L * a * b *) and water activity (a,) were (16.83, 10.27, 23.84) and 0.53 respectively.
The chemical characteristics of the developed sauce determined for pH was 4.77, as the percentage of salt, sugar,
moisture, protein, fat, ash, fiber and carbohydrate were 2.81, 1.16, 7.22, 0.54, 38.05, 9.33, 2.34 and 44.86, respectively. The
results of consumer survey for flavored sauce found that 31.8 % of the respondents were very favorably with the average
score of 7.30 + 1.49.

Keywords: Product Development, Betong Noodle, Pud Prilk Sauce
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Optimization on Decreasing High Acid Value of Yeast Oil
Pseudozyma parantarctica CHC28 for Microbial Biodiesel Production
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Abstract
Currently, biodiesel has been received much attention for as an important renewable energy for resolving the
energy crisis and global warming problems. The microbial oil is interested to use as an alternative raw material in biodiesel
production instead of conventional oils. However, the microbial oil has high acid value (AV) oil because it contained the

free fatty acid as a main component which cannot convert to biodiesel directly. Firstly, oleaginous yeast Pseudozyma
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parantarctica CHC28 was cultured in a 10-L fermenter for 5 days. The result showed that yeast could produce the biomass
and oil concentration for 11.39 and 5.48 g/L, respectively. The oil accumulation was expressed as oil content for 48.10 %
of dry cell weight. The oil in yeast biomass was extracted by using HCI solution (4.0 N) with ratio of 1:1. The extracted oil
was obtained for 31.80 g which had the AV was 28.14 mgKOH/g. Then, the simple pretreatment process for decreasing the
AV by statistical methods based on 2-level factorial experimental design was studied. The independent variables were
amount of H,SO,, temperature, and ratio of methanol to oil. The AV was reduced to 2.04 mgKOH/g (92.74 % decreasing)
under optimum condition: 0.2 N H,SO,, 65 °C of temperature, and 5: 1 of methanol to oil ratio. The AV of pretreated oil
was in suitable level for producing biodiesel (2.0 mgKOH/g). This research demonstrated the high efficiency of pretreatment
process to decrease AV of oil produced by yeast CHC2S.

Keywords: Yeast Oil, Pseudozyma parantarctica, Microbial Biodiesel, 2-Level Factorial Experiment
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Variables Code
-1 (Low) 1 (High)
H,SO, Concentration (N) A 0.05 0.20
Temperature (°C) B 55.0 65.0
Methanol to Oil Ratio (Volume to Weight) C 5:1 20:1
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Run H,SO, Concentration (N) Temperature (°C) Methanol to Oil Ratio (v/w)  Acid Value (mgKOH/g)

1 0.05 (-1) 55.00 (-1) 5.00 (-1) 5.03 £1.03*
2 0.20 (+1) 55.00 (-1) 5.00 (-1) 6.21£0.11
3 0.05 (-1) 65.00 (+1) 5.00 (-1) 7.64 £ 0.05
4 0.20 (+1) 65.00 (+1) 5.00 (-1) 2.04+0.17
5 0.05 (-1) 55.00 (-1) 20.00 (+1) 3.14+£043
6 0.20 (+1) 55.00 (-1) 20.00 (+1) 3.90 +0.68
7 0.05 (-1) 65.00 (+1) 20.00 (+1) 2.32+0.03
8 0.20 (+1) 65.00 (+1) 20.00 (+1) 2.78 +£0.79

*Mean + Standard Deviation (SD).

a I o a £ v 1 [ =~ ' o
MIAATIEHMTUseansnMsnanosvealaten ) UHANANAITINN 3 wmwmmm’fu%’ummﬂiwa 3N (A)

U
v o o d @

A EY o aaa 1 1 1 %,’ v o W Aaaa
wazgamginlglumsinlgnse (B) awwadomsanasvesninsalutihniudanesaiisdingniaadanszaunim
v

U

A Cr=) J

1F¥030U 95 % laslia1 p-value 1(N1NU 0.0190 LAz 0.0125 Awa1AY Tuvazioasd@ivveuunILeansl i udda (C) U

v
o v A @

anFuanensanasveInInInodNifodiAydaneana Nszaunudeiu 99 % Taslia1 p-value 11111 0.0001
9
uBNIINUTINUI AUt UveInIAday3 niugun gl (AB) uazANu LT UveINTAFAYI NALEATIAIUVD

U a U

@

v 3o 4 o a A ' 1 ' ' v o o A A 4 4
WMUeanlUTAA (AC) SaUdAIdNTNATINADNITANAIVDIAINTABI NI Ed IR BINTZAUAUTOIU 99 %
Uiy Taeliai p-value (N1AL 0.0002 LAz 0.0009 AINEIAL

1 o a £ o ' ' Y ¢
Gni%‘]ﬁ 3mandszansmsonnosvesiledey (Code) !,l,ﬁ$Nﬁﬂﬁ$1/'I‘]Ji5]®ﬂ'liﬁﬂa@‘l]@ﬂﬂ']ﬂiﬂ"ll’é)\iu'mugﬁﬁ

Source SE Coefficient SS df MS F-value p-value
Model 4.13 55.86 7 7.98 26.89 0.0001
A: Sulfuric acid -0.80 -0.40 2.54 1 2.54 8.58 0.0190%*
B: Temperture -0.87 -0.44 3.05 1 3.05 10.28 0.0125%
C: Methanol to oil ratio -2.20 -1.10 19.27 1 19.27 64.96 0.0001%**
AB -1.77 -0.88 12.51 1 12.51 42.15 0.0002%*
AC 1.44 0.70 7.92 1 7.92 26.69 0.0009%**
BC -0.093 -0.047 0.035 1 0.035 0.12 0.7403
ABC 1.62 0.81 10.53 1 10.53 35.48 0.0003**

SE is Standardized Effect, SS is Sum of Square, df is Degree of Freedom, MS is Mean Square, *Significant at & < 0.05. **Significant at 0t < 0.01.
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Effects of Pineapple Varieties on Sensory Quality of Sorbet Ice Cream Product
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Abstract

This research aimed to study the basic formulation and pineapple varieties optimized for sorbet ice cream
production. The six formulations used for sorbet ice cream were evaluated in sensory quality for appearance, color,
aroma, texture and overall preference of pineapples. It was found that the selected formula contained the percentage of
pineapple juice syrup and water for 62 22 and 16 respectively with sensory evaluation scores in the range of 7. 10 to
7.63. To evaluate the optimal pineapple varieties in sorbet production from three varieties of pineapple; Phulae, Phuket
and Pattavia, It was indicated that Phulae showed the highest sensory quality scores in the range of 7.20 to 7.70.
Furthermore, the color value L* a* b* was 73.79 -1.03 17.44. The percentage of overrun value was 19.03 together with
0.63 g/min of melting rate. The value of pH was 4.12 with 0.50 % total acidity and 34.13 "Brix of total soluble solids.

After having evaluated 200 consumers at amphor Mueang in Lampang province for preference test of Phulae pineapple
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sorbet, the result showed the consumer preference scores in terms of appearance, color, pineapple aroma, texture and
overall preference of pineapples with the scores in the range of 7.39 to 8.01 which were in moderate to high liking

scores level.

Keywords: Pineapple, Ice Cream, Sorbet
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Effect of Indigenous Black Glutinous Rice of Phatthalung Province on the Quality

of Sweet Fermented Rice (Khaomak) During Fermentation
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Abstract

Black glutinous rice is known as a healthy food because of its richness in bioactive phenolic compounds. The
objective of this research was to study the effect of black glutinous rice on the quality of sweet fermented rice during
fermentation. White glutinous rice (Oryza sativa var. Glutinosa) was substituted by polish black glutinous rice ( Oryza
sativa Linn.) in the ratio of 75:25 (PB,;), 50:50 (PB,,) and 0:100 (PB,,,) or unpolished black glutinous rice in the ratio
of 75:25 (UB,;), 50:50 (UB,,) and 0:100 (UB,,,) in comparison with white rice (ratio 100:0, W ). The qualities of all
sweet fermented rices during fermentation were monitored daily for 3 days. Total soluble solid and alcohol content were
increased when fermentation time increased, while pH decreased. PB,, exhibited the highest overall liking score from
sensory evaluation. UB,,, showed the highest antioxidant activity (DPPH Radical Scavenging Activity, Ferric Reducing
Antioxidant Power, Metal Chelating Activity). Thus, qualities of sweet fermented rice were governed by type and amount

of black glutinous rice substituted.

Keywords: Black Glutinous Rice, Phatthalung, Quality, Khaomak, Fermentation
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The Effect of Zinc Oxide Nanoparticles on Growth of Sweet Chilli
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Abstract

In this research, the effects of zinc oxide nanoparticles (ZnO NPs) on the growth of the sweet chilli which
sprayed with water containing different concentrations of zinc oxide nanoparticles, were studied by measuring the stem
length, the root length and the moisture content. The results showed that the sweet chilli, which sprayed with water
containing 20 mg of ZnO NPs, had the highest growth. The average of the stem length and the root length was 22.36 + 070
and 18.20 = 1.30 cm, respectively as well as moisture content found to be about 84.02 %. Whereas, the height and a number
of the leaves of sweet pepper sprayed with water containing 10 mg of ZnO NPs and with pure water, were similar. They
have an average length of the stem approximately 19.76 +2.03 and 19.8 + 2.62 cm, respectively. However, the average

length of the roots was rather different.

Keywords: ZnO Nanoparticle, Growth, Sweet Chilli
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Efficacy of Essential Qils from Clove (Syzygium aromaticum) and
Cassumunar Ginger (Zingiber montanum) as Anesthetic Agents for Fruit Fly

(Drosophila melanogaster)
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Abstract
Efficacy of essential oils from clove (Syzygium aromaticum) and cassumunar ginger (Zingiber montanum)
100 % intensity as anesthetic agents to fruit fly (Drosophila melanogaster) in genetic laboratory compared with
diethyl ether. The results revealed that fruit flies were better anesthetized by cassumunar ginger essential oil,
compared to clove essential oil. Fifty percent and 100 percent of flies can be anesthetized by cassumunar ginger

essential oil within 5 and 10 minutes respectively. Some flies started recovery at 30 minutes then all of them recovered after
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55 minutes while clove essential oil anesthetized all flies within 25 minutes and recovery time started at 30 minutes.
However, anesthetic efficacy investigation showed that diethyl ether exhibited better anesthetic property, compared to
both herb essential oils. All flies were anesthetized by diethyl ether within 3 minutes and recovered within 10-35
minutes. This study suggested that cassumunar ginger essential oil can be used as an anesthetic agent instead of

diethyl ether in genetic laboratory.

Keywords: Cassumunar Ginger Essential Oil, Clove Essential Oil, Diethyl Ether, Anesthetic Agents, Fruit Fly
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Evaluation on Distribution of Halophila ovalis (R.Br.) Hook. f.
in Seagrass Restoration Area by Transplants: A Case Study of

Aow Boon Kong, Trang Province
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Abstract
The small seagrass Halophila ovalis is a target species for restoration programs of seagrass transplants
at Aow Boon Kong, Trang Province, where seagrass beds have been degraded. This study is estimation of percentage
of coverage and environmental factors are water quality, soil quality which affects the distribution of H. ovalis.
The purpose is follow up the result after the restoration of seagrass beds. H. ovalis had high coverage in February 25.59 +28.77 %

and decreased in August 17.92 £20.70 % because of the monsoon season. Sediment characteristics are loamy sand and
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organic matter is highest in August 2.99 + 1.11 % consistent with nitrate 0.79 + 0.88 mg-Nkg dry sediment. Water
quality monitoring is a temperature between 30.17 to 26.94 ° C, salinity 34.1 - 34.1 ppt., and the highest turbidity in
August 5.63 NTU. These studies concluded that seagrasses have been transplanted in Aow Boon Kong are growing well

due to suitable environmental factors and will be the model area of successful seagrass restoration.
Keywords: Seagrass, Halophila ovalis (R.Br.) Hook. f., Percentage of Coverage, Seagrass Transplants
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Abstract
The substitution of Centella asiatica powder with different contents (2.5 %, 5.0 % 7.5 % and 10.0 %) on tapioca
flour rendered the crispy crackers with decreased expansion index, bulk density, oil absorption and crispness. Surface and
internal structure of crispy crackers were markedly affected by the amount of Centella asiatica powders added as visualized by
Field Emission Scanning Electron Microscope (FESEM). For nutritional composition, crispy crackers with Centella

asiatica powders showed higher protein (1-2-fold), total dietary fiber (1-2.5-fold), ash (1-2-fold), and 2-7-fold of macro mineral
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(Ca, K, P, Mg and Fe) with lower fat content (1-2-fold) when compared to those control sampling (p < 0.05). The total
phenolic content increased with increasing Centella asiatica powder replacement. Moreover, the increased amount of
Centella asiatica powder in the flour formulation resulted in higher DPPH radical scavenging activity as well as the power
of ferric ion reducing antioxidant in the final product crude extracts. The present study suggested that the substitution of
Centella asiatica powder was a potential food ingredient for nutrients value added of crispy crackers. Finally, in sensory
tests, acceptable crispy crackers with pleasant overall-liking were obtained by incorporating up to 5.0 % Centella asiatica

powder into the cracker’s formula.

Keywords: Indigenous Vegetables, Crispy Crackers, Expansion Index, Dietary Fiber, Antioxidant
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Woavose (mg/ke) 129.78 +£2.65° 188.38 +0.17" 248.38 +1.97° 309.37 £1.27" 365.35+0.88"
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DPPH Inhibition 1-10 Phenanthroline activity
N1 ANTBUTIUD* (mg GAE/100g DW) -

(%) (mol Fe~ /g DW)
1UN-0 % 85.57+0.10° 32.33° 0.02 +0.01°
190n-2.5 % 159.47 +0.14° 36.36° 3.50 £0.01°
19UN-5.0 % 174.64 £ 0.70° 36.86° 3.66 £ 0.01°
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Grain Quality Characteristics and Structure of Opaque and Translucent

Endosperm in Sang Yod Rice Variety
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Abstract
“Sang Yod” is a red rice variety, good cooking quality, high nutrition and most popular among health-
conscious consumers. Sang Yod has opaque and translucent endosperm of seeds occurring in the different proportion,
both within and between population and the different growing area. The objective of this study was to evaluate grain
quality characteristics and structure of opaque and translucent endosperm. Samples (22) of Sang Yod rice were
collected from farmer’s fields and planted to evaluate the proportion of opaque and translucent endosperm using

physical and chemical characteristics, and endosperm structure under the scanning electron microscope (SEM).
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