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1/13/2020 Mail - nuannoi@sut.ac.th

Planta Medica - Decision on PLAMED-2019-08-0724-OPR1

Planta Medica <onbehalfof@manuscriptcentral.com>
Fri 1/10/2020 8:14 PM

Te:Nuannoi Chudapongse <nuannci@sutac.ths;

10-Jan-2020
Dear Dr Chudapongse,

it is a pleasure to accept your revised manuscript entitled *Development of lipid-based nanocarriers for increasing gastro-intestinal absorption of lupinifolin” in its
turment form for publication in Planta Medica,

Thank you for your fine contribution. I sincerely hope that you have enjoyed your publication experience and that you will consider submitting future manuscripts
to the journal. | look forward to your continued contribution to the Journal.

The manuscript will now be forwarded to the publisher (Thieme) who will be responsible for publication matters. We will contact you with the galley proofs as
soon as they are ready,

In order to be able to forward your contribution into the typesetting process, it is necessary that the rights of use for all figures included in your manuscript are
clarified. For legal reasons, we therefore need to ask you some important questions, which are listed below, Very important: Please contact Julia.abbas@thieme.de
if you have any questions about the use of images.

Have you created these figures yourself?

»  If yes: does a third party hold any rights of use (e.g. your employer or another publishing house where the illustrations have already been published)?
In these cases, please use the attached form and ask for permission.

Did somebody else create the figures?

+  Unfortunately we cannot use these figures in this case.

= The reason is that we do not obtain the rights to the extent required, even if a license fee Is pald.

Please do not pay any license fees on your own (for example with RightsLink / Copyright Clearance Center) without prior consultation with us. The standard
contracts of "Creative Commons™ do not help us here, therefore we highly recommend that you contact us in case of any questions you might have.

As you might know, Planta Medica is the official journal of GA, the “Society for Medicinal Plants and Natural Products Research”. You are kindly invited to join the
Sodlety. For further information please visit www.ga-online.org.

Sincerely,
Professor Oliver Kayser

Editor-in-Chief Planta Medica
oliverkayser@tu-dortmund.de

hitps://sutmall.sut.ac.th/owa/#path=/mail
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The onset of puberty in indigenous male Thai pigs
C. Sarnklong’ « P. Na-Lampang " - P. Kupittayanant - P, Kesorn? - K. Vasupen?®

Recelved: 2 October 2019 / Accepted: 14 January 2020
© Springer Nature BV. 2020

Abstract

Knowledge of puberty plays an important role in planning livestock breeding. The objective of this study was to evaluate the age
of the first sexual behavior and the first fertile sperm production, and the changes of reproductive structures in male Thai
indigenous pigs, by using a completely randomized design. Male indigenous piglets were randomly divided into 9 groups; each
group of 5 piglets was separately sacrificed at the age of 0 (birth), 1.0, 2.0, 3.0, 3.5, 4.0, 4.5, 5.0, and 5.5 months to collect data
from the carcasses. The other 3 male pigs were used to test the reproductive ability by natural insemination. The results showed
that the first sexual behavior occurred at 2.6 + 0.6 months of age, and the first appearance of fertile sperm mass in the cauda
epididymis was in the 4-month group. The semen quality standard was discovered in the S-month group, and the success of
insemination with a fertile female pig was found to be at 5.1 + 0.2 months. The changes in the overall size of reproductive tract
and testes occurred in 3 stages of development: slight changes were observed in the first 2 months of age; rapid changes were
found from 2 to 4.5 months of age; and gradual changes were detected after 4.5 months of age. Upon examination of semen
quality and impregnation ability, it can be concluded that male Thai indigenous pigs attained puberty at the age of 5 months after
having manifested sexual behavior for a relatively long period.

Keywords Puberty - Sperm quality - Male Thai indigenous pigs - Male reproductive system

Introduction being (Serres 1992; Rattanaronchart 1994; Vasupen 2007).
Farmer can get profit from rearing Thai native pig. The eco-
In the northeastern region of Thailand, the indigenous pig—  nomic cost and profit (per a weaned piglet at the selling time)
“Kadon pig"—is considered a highly valuable genetic re-  in rearing Thai native pigs for weaned piglet production was
source of endangered species due to their good adaptability  studied by Samklong et al. (2012). The result revealed that the
to the tropical environment (Vasupen 2007). Kadon pigs have  total cost was 9.3-13.2 USD/piglet, and the profit was 6.3-8.6
several advantages over commercizl pigs in that they reach the ~ USD/piglet. The low or high cost and profit depend on feed
reproductive age faster and have higher resistance to diseases  resources. In the event that farmers are able to seck for another
as well as the ability to intake poor quality feed without ad-  feed for native sows that is a low price (such as food scraps,
versely affecting their reproductive performance and well-  etc.), as substituted for the feed purchased from some other
places, they will be able to get more the profit,
However, basic knowledge of their reproductive physiolo-
& C. Sarnklong gy, especially those regarding the onset of puberty, is some-
Chaweng.sa@rmuti.ac.th what limited. There are only one work regarding onset of
puberty in female Kadon pigs (Sarnklong et al. 2011) but are

! School of Animal Production Technology, Institution of Agricultural  limited in male pig.

Technology, Suranares University of Technology, Nakhon The reproductive ability of male animals should be identi-
Karobaston 30000, Theiland fied by examining their semen production based on normal

?  Department of Animal Science, Faculty of Natural Resources, sperm morphology, as well as the breeding success (Lunstra
N s etal. 1997; Almeida et al. 2000; Bearden and Fuquay 2000).
- ' Theoretically, fertile sperms are first detected when they reach

3 : ;
Department of Agricultural Technology and Environment, Faculty of the cauda epididymis, which is where i R

Sciences and Liberal Arts, Rajamangala University of Technolo n
Isan, Nakhon Rachasima 3méo_ Tl'.sm'land — o curs (Amann 1981; Bearden and Fuquay 2000). In actuality,
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Sarifudin, A, Soontaranon, A, Peerapattana, J. & Tongta, S. (2020). Mechanical
strength, structural and hydration properties of ethanol-treated starch tablets

and thelir impact on the release of active ingredients. International Journal of

Biological Macromolecules. (accepted).
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Structural transformations at different organizational levels of

ethanol-treated starch during heating
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Keywaords:

Structural transformations
Crystalline structure
Lamellae and granular levels
Ethanol-treated starch

Heating ethanol-treated starch (ETS) Is the simplest method to produce granular cold-water swelling starch.
Structural transformations of ethanol-treated maize and potato starch (ETMS and ETPS) at the crystalline, lamel-
lae and granular structural levels during heating were investigated through in situ wide- and small-angle X-ray
scattering (WAXS and SAXS) combined with light microscopy (LM). The result of in situ WAXS indicated that the
native crystalline structure was slowly disrupted up to 82 and 60 °C for ETMS and ETPS, respectively, The initial
temperature for the formation of a V-type crystalline structure of ETMS was observed to be 86 "C. The result of
paracrystalline analysis suggested that the crystalline lamellae of ETS realigned toward a more ordered register
when heated to 80 °C and 70 *C for ETMS and ETPS, respectively. The granular forms of ETMS and ETPS were
still preserved at 100 °C, although the characteristic of Maltese cross was not observed. A model was proposed
to elucidate transformations of ETS at the three structural levels of starch during heating.

© 20189 Elsevier BV, All rights reserved,

1. Introduction

A stacked ring structure of alternating amorphous and crystalline
layers, which are called clusters, comprises the architecture of native
starch granules, The thickness of each amylopectin cluster is commonly
9-10 nm with a crystalline lamellae thickness of approximately 5-6 nm
[1,2]. By light microscopy under a polarization mode, the specific radial
arrangement of the growth ring gives rise to a Maltese cross pattern,
which is a characteristic of native starches. Hydrated native starches
show a peak in the SAXS pattern at a scattering vector value, g, of

0.062-0.066 A~ [1-3]. This peak is believed to arise from the alternat-
ing crystalline and amorphous regions of amylopectin.

At the crystalline structural level, the double helices of amylopectin
have different packing arrangements that lead to the characteristics of
A-, B- or C-type crystalline structures observed by the wide angle X-
ray scattering (WAXS) technique [4). The WAXS pattern of V-type crys-
tals is observed when amylose forms a complex with suitable ligands
such as iodine, fatty acids and alcohols (5],

Granular cold-water swelling starch (GCWSS) was first developed in
tandem with pregelatinized starch to overcome the low solubility of na-
tive starch [6]. These products are often called ‘instant starches’ because
of their ability to absorb cold water and swell promptly, giving the

* Corresponding author,
E-mail address; s-tongta@®g.sut.acth (S. Tongta).

https://dol.org/10.1016/.||biomac.2019.04.025
0141-B130/© 2018 Elsevier B.V. All rights reserved,

appearance and texture of cooked starch, Therefore, they are used as
raw materials for ready-to-consume products, GCWSS is superior to
pregelatinized starch in terms of its textural properties and appearance
(7).

There are three methods for preparing GCWSS, including: (a) a pro-
cess that involves the annihilation of internal starch granules by a spe-
cially designed nozzle spray dryer [8]; (b) methods that heat starch
with chemicals such as ethanol [6,9,10] or polyhydric alcohols [11],
which act as anti-swelling agents; and (c) mixing a starch slurry with
two different chemicals in which one is acting as a gelatinization in-
ducer, for instance, sodium hydroxide, and the other is an anti-
swelling agent such as ethanol [12]. Each process has its own advan-
tages and disadvantages in terms of processing greenness, cost and sim-
plicity, Heating ethanol-treated starch (ETS) can be considered the
simplest green process for preparing GCWSS because it only requires
ethanol, which can be removed from the product by dehydration [9,10}.

Understanding the structure of GCWSS is necessary to explain its
ability to absorb cold water and then swell immediately. Jane, et al,
[13) noticed that the Maltese cross characteristic disappeared for
GCWSS, indicating that the semicrystalline structure has been
destroyed. However, it was reported that GCWSS contains a V-type
crystalline structure [9,10,13], and the V-type crystalline structure of
the amylose-ethanol complex is known to be soluble in cold water [14].

A model of structural transformations from native starch (A-type) to
GCWSS has been proposed by Jane, et al. [15]. Nonetheless, this model
was oversimplified since it described the transformations as a single
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tablets and their impact on the release of active ingredients
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Keywords
Ethanol-treated starch
Tablet

Binder

Lauric acid

Ascorbic acid
Hydration behavior

Ethanol-treated starch (ETS) shows potentiality to-be used for binder of pharmaceutical tablets. This study was
almed to evaluate the mechanical strength, structural and hydration properties of ETS tablets and ETS tablets
containing lauric acld and ascorbic acid and their release behavior, ETS was prepared from cassava starch at the
temperatures of B0, 90, and 100 °C, “The active compounds were entrapped within the ETS tablets by two meth-
ods, including dry mixing and ethanal’ sqlubulsuﬁon The results indicated that ETS tablets from temperatures
of 80 "C showed gm:m.lar shapes, bad high friability and low crushing strength indexes, and dispersed and re-
leased actlve i:lgredlen& ‘rapidly upon contact with water, Meanwhile, ETS tablets from temperatures of 90 and
100 *C exhibited non-granular particles, had low friability and high crushing strength indexes. Upon hydration,
the tablets of nun-gmulnr ETS. containing lauric acid eroded gradually and released active ingredients during
tablet's erosion, mcmwhl.le asuu'bic acid diffused out gradually from the swelled tablets,

e

© 2020

1. Introduction T

Due to safety concerns, the use of physically and enzymatically
treated starches for carrying agents is highly'iécqmmended over chem-
ically modified starches [1]. ETS is classified as‘a physically treated
starch because it is prepared by heating starch with ethanol in which af-
ter the conversion process, the ethanol is removed from the product by
dehydration, thus leaving less or no residue of this reagent in the final
product [2,3]. Moreover, starch components, amylose and amylopectin,
are not structurally altered after converted to ETS, thus, they can be hy-
drolyzed completely by amy]ogiumsldase to produce glucose [1].

ETS has capability to sweILa-ponIannou.sly when it contacts with wa-
ter, thus, it is also known as cold ‘water swelling starch (CWSS) [2,3].
ETS also exhibits high absorption’ capacity [4]; therefore, it is poten-
tial to be used for encupsulaﬂan or carrying agent [5,6]. Chen and Jane
[6] utilized CWSS to entrap atrazine. Moreover, Dries, et al. [5] at-
tempted to carry ascorbyl pa]mltate using CWSS by multiple encapsula-
tion stages. However,, appllcapon of CWSS for carrying agent by multi-

* Corresponding author.
E-mail address: s-tongta@g.sutac.th (5. Tongta)

hittps://dol.org/10.1016/).i/biomac.2020.01.286
0141-8130/© 2020,

ple encapsulation stages in pharmaceutical or nutraceutical industry is
not practical.

Tablets are one of the most preferred dosage forms to deliver phar-
maceutical agents for medicinal purposes or to carry nutraceutical in-
gredients for health-enhancing goals [7]. This is because tablets can be
easily prepared by compression or molding methods, relatively low pro-
duction cost, and suitable to carry moisture labile active ingredients [B].

Besides the active ingredients, a tablet may also contain suitable ex-
cipients such as diluents, binders or granulating agents, glidants (flow
aids), lubricants, disintegrants, sweeteners or flavor enhancers and pig-
ments [9). Starch and its derivatives have been widely explored to
be used for binder, filler-diluent, disintegrant and glidant in the pro-
duction of tablets for several decades [10-13]. Native starches have
been characterized and noted for their limited functionality as excipi-
ents of tablet [14,15]. The use of modified starches for tablet excipi-
ents is more preferable since the starch functionalities have been im-
proved through various modification methods [16,17]. However, the
exploration of ethanol-treated starch (ETS) for binder of tablet has not
been performed,

This study was mainly designed to evaluate the hydration properties
of ETS tablets containing lauric acid and ascorbic acid. The factors in-
fluencing the hydration properties of ETS tablets including mechanical
strength and structural properties were investigated, The impact of hy-
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Porous rice starch produced by combined ultrasound-assisted ice
recrystallization and enzymatic hydrolysis
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ARTICLE INFO ABSTRACT

The effects of multicycle ultrasound-assisted ice recrystallization (US+IR) combined with amyloglucosidase
(AMG) or maltogenic c-amylase (MA) catalyzed hydrolysis on structure were investigated, Scanning electron
microscopy (SEM) showed that the US+IR produced shallow indentations and grooves on the exterior of gran-
ules while the combination US+IR and enzyme hydrolysis created additional pores on starch granules, MA
displayed a higher number of pores than AMG. The highest values of spedific surface area (Sger) and the total
pore volume were obtained for US+IR-MA (1.96 m? g~" and 7.26 x 10> cm® g, respectively), The US+IR

Article history;

Received 13 September 2019

Received in revised form 22 November 2019
Accepted 16 Decernber 2019

Available online 18 December 2019

Keywords:

Porous starch treatment significantly decreased the relative crystallinity, amylose content and swelling capacity. Those param-
Physical modification eters were further efficiently decreased following enzymatic hydrolysis. The combined treatments generated
Enzymatic modification products with higher initial gelatinization temperature (Ti) compared to the corresponding controls, The US

+1R increased the digestion rate constant (k-value) compared to native starch, However, the combined treat-
ment, US+IR-AMG, significantly decreased the k-value from 2.97 x 10~ t0 2.50 x 10~ min~' compared to
its control,

Our study demonstrates that US+IR treatment in combination with enzyme hydrolysis is a useful method to pro-
duce specifically functionalized porous rice starch that can be used as e.g, absorbents and for further chemical

modifications.
© 2019 Elsevier B.V. All rights reserved.

1. Introduction

Rice starch is widely used in food and non-food application, The de-
mand is increasing and important characteristics include hypo-
allergenicity, bland taste, white colour and small granules [1], However,
the use of native starch is limited due to its compact granules, which is
less accessibility of chemicals and enzymes, thereby, impeding its use in
some applications, Recently, porous starch has attained increasing inter-
est specifically due to the large specific surface areas of this product that
can be used as a cartier or absorbent [2,3]. A number of methods have
been developed to produce porous starch mainly including physical,
chemical and enzymatic protocols. However, especially chemical
method can be associated with environmental pollution and increasing
consumer concerns. Physical and enzymatic methods are considered to
be environmentally friendly as it reduces usage of chemicals and waste.

Freezing-thawing (F/T) of granular starch is a clean and feasible way
to functionalize starch by generating higher surface area, [4-6). F/T

* Corresponding authors.
E-mail addresses: s-tongra@gsutac.th (S. Tongta), abl@plenu.dk (A Blennow).

https://dol.org/10.1016/j.1jbiomac.2019,12,144
0141-8130/@ 2019 Elsevier B.V. Al rights reserved,

combined with enzyme modification further extends this functionality
[7]. The F/T principle is based on an initial crystallization of bulk and
structured water during the freezing process resulting in physical stress
in the granular matrix inducing pore and crack formation [8]. The effi-
ciency of this process is facilitated by using slow freezing rates and mul-
tiple F/T cycles [4-6). Ice recrystallization (IR) is a molecular
reorganization process that it characterized by increased size of the ice
crystals, This process is the major cause for physical degradation of e.g.
starch using F/T. Typically, larger ice crystals are created as a result of
temperature fluctuations. A typical F/T protocol involves freezing and
thawing of starch granules in water in 20-24 h F/T cycles which is a
slow process and ice recrystallization can potentially speed up the pro-
cess. Additionally, ultrasonic treatment (US) is a physical method at-
tending attraction due to its capability to reorganize starch chains and
create pinholes on starch granular surface. In starch-water systems,
ultrasound-treatment creates intensive shear force, high temperature,
and free radicals which can breal the chains of starch thereby changing,
and often improving, the properties of starch [9,10].

Enzyme-assisted protocols is gaining in popularity due to the high
substrate selectivity, product specificity, mild reaction conditions,
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Porous high amylose rice starch modified by amyloglucosidase and

maltogenic a-amylase
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ARTICLEINFO ABSTRACT

Keywords: Porous starch s attractive by providing high surface area for many applications. In this study amyloglucosidase
Rice starch (AMG) and maltogenic a-amylase (MA) were investigated In direct comparison to elucidate potential effects in
Porous starch producing porous starch using high amylose rice starch as a substrate. Both enzymes generated pores at the
Maltogene a-amylase surface as illustrated by Scanning Electron Microscopy (SEM). The enzyme-treated granules had higher relative
Aoy yimsaitis crystallinity as deduced from Wide Angle X-ray Scattering (WAXS). MA treatment increased the number of short
amylopectin chains and decreased the molecular weight with extended incubation time. The MA-treated starch
had higher solubility whereas sw:l.l.ing capacity, amylose content, puk viscosity, final viscosity, breakdown and
setback of both tr ts were d d compared to the 1. Enzymatic treatments produced starch with
delayed gelatinization temperature and increased the enthalpy, The results demonstrate that porous rice starch
can provide different functionalities depending on the enzyme mechanisms, extending the range of applications,
1. Introduction amyloglucosidase (AMG)) has been used to hydrolyze native and cross-

Rice starch is a small granule starch found in a wide range of
amylose/amylopectin ratios, However, the amylose fraction provides
heterogeneity and increases the gelatinization temperature and starch
retrogradation which may negatively affect the quality of the starch
product. Hence, physical, chemical or enzymatic modifications are
therefore applied. However, chemical modification is associated with
environmental pollution and consumer concerns and enzymatic mod-
ification is more selective and clean and can reduce by-product volumes
(Le et al,, 2009; Oh, Choi, Lee, Kim, & Moon, 2008),

There is a current growing interest to produce porous starches due
to their high specific surface area facilitating the access of enzymes and
chemical reagents into the starch granules for further modification.
Porous starches find applications in various foods as absorbents or
carrier agents for volatile compounds, flavorings and protecting the
sensitive elements such as vitamin, oil and probiotic (Belingheri,
Giussani, Rodriguez-Estrada, Ferrillo, & Vittadini, 2015; Benavent-Gll,
Rodrigo, & Rosell, 2018; LI, Ho, Turner, & Dhital, 2016; Xu et al.,
2017). Enzyme-assisted modification has been used as an efficient
method for obtaining porous starches. For example, a commercial hy-
drolyzing enzyme (STARGEN™001, a blend of a-amylase (AM) and

* Corresponding authors.

linked corn, tapioca and sweet potato starches in their granular state
(Yussof, Utra, & Alias, 2013). The results showed that granule erosion
occurred mainly on the surface but pores were found in the interior part
of the granules, Native corn starch treated with AM and AMG at sub-
gelatinization temperature produced porous starch with microstructure
that was dependent on the enzymatic treatment (Dura, Blaszczak, &
Rosell, 2014). Moreover, the effect of AMG hydrolysis on granular
morphology as evaluated by SEM showed that the pore size radius of
hydrolyzed starch granules gradually increased with higher degree of
hydrolysis (Chen & Zhang, 2012).

In this study, AMG and maltogenic a-amylase (MA, glucan 1,4-a-
maltohydrolase, EC 3.2.1.133) were investigated to produce porous rice
starch. It has been identified both AMG and MA having exo-activities
(Van Der Maarel, Van Der Veen, Uitdehaag, Leemhuls, & Dijkhuizen,
2002). AMG obligatory and specifically hydrolyzes a-1,4 glucosidic
bonds from the non-reducing ends of starch, resulting in the production
of glucose, AMG is also capable of hydrolyzing a-1,6 linkages, however
at an 80-fold lower rate (Dura et al., 2014; Mertens & Skory, 2007).
Catalytically MA is versatile enzyme that in addition to having mainly
exo-a-1,4-glucanase activity releasing maltose, also exhibit endo-glu-
canase activity on accessible intramolecular bonds (Christophersen,

E-mail addresses: abl@plen.ku.dk (A. Blennow), s-fongta@g.sut.ac.th (S. Tongta).

https://dol.org/10,1016/j.carbpel, 2019.115611

Received 9 August 2019; Recelved In revised form 10 November 2019; Accepted 12 November 2019

Available online 14 November 2019
0144-8617/ © 2019 Elsevier Ltd, All rights reserved.
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ANTIBACTERIAL ACTIVITIES OF HERBAL ESSENTIAL OILS ON
PROPIONIBACTERIUM ACNES AND STAPHYLOCOCCUS
EPIDERMIDIS

'SAKULLAPAT HOMKHAO, *PATTARAPORN PONCHANA, "TAPANAWAT MUAENJANG,
‘CHOKCHAI WANAPU

12348heool of Biotechnology, Institute of Agriculture Technology, Suranaree University of Technology, Thailand
E-mail: ' farkul 1995@gmail.com, *pponchana@hotmail.com, ’rong_sut@hotmail.com, ‘chokie. w@gmail.com

Abstract - Herbs have been used for many purposes, including medication, nutrition, flavoring, beverages, and fragrance.
Much of the early interest in functional foods and nutraceuticals was based on the medicinal uses of herbs, This study aimed
to demonstrate antibacterial activities efficiency of herbal essential oils (EOs) against Propionibacterium acnes and
Staphylococcus epidermidis. The antimicrobial activities considered by minimum inhibitory concentration (MIC) and
minimum bactericidal concentration (MBC). Herbal EOs showed the strong antibacterial activities against tested bacteria,
The combination of Boesenbergia rotunda, Cuminumeyminum, Cymbopogonnardus and Syzygiumaromaticum EOs showed
a significant decrease in their individual MBCs of bacterial strains by 16-fold. In the future, there may be additional studied
and developed of these herbal EOs for many benefits such as medicinal, inflammation acne treatment and cosmetics.

Keywords - Antibacterial Activities, Herbal Essential Oils, Propionibacterium Acnes, Staphylococcus Epidermidis,

[. INTRODUCTION

Acne is a common skin problem that usually appears
during adolescence, and most often manifests in the
skin surface of the face, neck, arms, and back. There
are several main causes of acne, such as increased
sebum production by overactive oil glands, blockage
of skin pores by retention hyperkeratosis, normal skin
bacterial activities (Propionibacterium acnes and
Staphylococcus epidermidis) and inflammation [1].
Among these reasons, the over activation of P, acnes
and S. epidermidis plays a critical role in acne
formation and produces severe inflammatory
responses. Acne is a multifactorial chronic
inflammatory disease of the pilosebaceous duct,
including non-inflammatory open and closed
comedones and inflammatory papules, pustules,
nodules, and cysts [2].

P. acnes is a gram-positive bacteria (aerotolerant
anaerobic) not produce spores, rod shaped, and slow-
growing, causes inflammation of the skin and eyes
[3]. Studies have shown that multiple genes can
produce enzymes that break down the skin and
immune proteins [4]. This bacterium is commonly
found on the skin surface with fatty acids for use as
food and energy sources. Whereas, S. epidermidis is a
gram-positive bacteria, non-motile, cocci shaped,
facultative anaerobe and can grow in aerobic
condition. This bacteria can be found in human skin.
Although it does not cause severe disease, patients
with impaired immunity are more likely to be
infected.

These bacteria well with food sources are fat in the
state of accumulation of fat in large amounts on the
skin. They will grow better and create lipase to
change the fat to free fatty acid, which will cause
more irritation. The acne is moreinflammatory at the
same time, bacteria release toxic substances or waste.

That stimulates the formation of white blood cells in
that area caused pustules with inflammation [5].

EOs are used extensively in pharmacy, medicine,
food, beverages, cosmetics, perfumery, and
aromatherapy. Many EOs have anti-inflammatory,
antiviral, antibacterial, antiseptic, and anti-fungal
properties that help to boost the immune system and
fight infections. The chemical substances found in
EOs, such as terpenes, esters, phenolics, ethers, and
ketones, have the potential to fight foreign pathogens
that can threaten health. Some of the best EOs for
immunity include oregano, myrrh, ginger, lemon,
eucalyptus, frankincense, peppermint, and cinnamon.
In nature, the EOs play an important role in the
protection of the plants as antibacterial, antivirals,
antifungals, insecticides and also against herbivores.
They also may attract some insects to favor the
dispersion of pollens and seeds, or repel undesirable
others. The increased usageof EOs worldwide has
raised a number of concemns in relation to adverse
health effects which need to be addressed [6].

The aims of this research to demonstrate antibacterial
activities efficiency of herbal EOs against P. acnes
and S. epidermidis and chemical composition
analysis of EOs.

II. DETAILS EXPERIMENTAL

2.1. Plant Materials

Forty-five herbs were obtained from a commercial
product in the market of Thailand. The herbal EOs
were isolated by hydrodistillation in a Clevenger-type
apparatus adapted to a 5000 mL round-bottom flask,
Fresh or dry herb was immersed in distilled water.
The extraction time was set for 4 h in triplicate,
connted from the boiling point. The results were
expressed as the percentage of oil in relation to the
dry matter of the product (% d.m.). The oil was

Proceedings of ISER 220 International Conference, Bangkok, Thailand, 21*-22 August, 2019
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Effect of Ascorbic Acid and Hydrogen Peroxide on Gel-
Forming Ability from Sardine Surimi

Danou Pao, Jirawat Yongsawatdigul’

School of Food Technology, Institute of Agricultural Technology,
Suranaree University of Technology, Nakhon Ratchasima, 30000, Thailand
‘Corresponding author: +6694-534-8668, E-mail. jirawat@sut ac.th

ABSTRACT: Effects of ascorbic acid (AsA) and hydrogen peroxide (H02) on gel-forming
ability of sardine (Sardinella spp., SD) surimi were investigated. Addition of AsA and H20:
did not affect breaking force and distance of SD gel surimi gel directly cooked at 90 °C for
30 min. However, addition of 0.15% H20; alone increased 20% breaking distance of SD
surimi gel compared to control, when setting at 40 °C for 30 min was applied. Setting
resulted in the maximum breaking force and distance of SD with 100% and 35%,
respectively, compared to the direct heating process. Whiteness of SD surimi gels increased
with the addition of combined 0.2% AsA and 0.15% H20; by 63.5-66.6%. Gel improvement
was likely associated with an increase in disulfide linkages as observed by an increase in
solubility of protein with the extraction buffer containing p-mercaptoethanol. Myosin heavy
chain (MHC) was not observed when the level of AsA and H,0; increased when setting was
applied, suggesting the MHC covalent cross-linking induced by these 2 additives. TCA-
soluble oligopeptide of surimi gels increased with AsA concentration. Raman spectroscopy
analysis revealed that a-helix content decreased, and B-sheets increased with an addition of
0.2% AsA andor 0.15% H20:. AsA andior H20; appeared to induce structural changes of SD
muscle protein, but the extent of gel improvement was more pronounced with setting effect.

Keyword: Ascorbic acid, Hydrogen peroxide, Surimi, Gel, Total sulthydryl groups.
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INTRODUCTION

A tropical fish namely sardine (Sardinella
spp., SD) is a pelagic dark-fleshed fish and
has been used as one of raw materials for
surimi production in Southeast Asia. SD
surimi exhibit weaker gel with darker color
as compared to other tropical white fish
surimi such as threadfin bream [1]. Weak gel
is not acceptable by consumers. Strategies to
improve gel quality and color should be
sought.Setting (suwari) has been used to
improve gel strength due to action of
endogenous  transglutaminases (TGase)
which catalyze non-disulfide covalent cross-
linking [2]. Furthermore, the addition of
oxidants such as ascorbic acid, hydrogen
peroxide, sodium hypochlorite, potassium
bromate has been shown to improve surimi
gel strength by promoting oxidation of
sulthydryl (SH) groups to intermolecular
disulfide (S-S) bonds.

Ascorbic acid (AsA) or vitamin C is a
reducing agent, which can be oxidized to
dehydro-L-ascorbic acid (DHA). DHA can
oxidize SH groups on myosin heavy chai
(MHC), resulting disulfide (S-S) bond
formation. Benjakul et al. (2005) [3] reported
that addition of AsA slightly increased gel
formation of lizardfish surimi gel through
formation of S-S bond. On the other hand,
hydrogen peroxide (H202) is a strong
oxidizing agent with degrades rapidly to
oxygen and water. H;O, can also promote
the oxidation of SH groups to S-S bonds.
Chen et al. (1999) [4] showed that H20;
accelerated oxidation of SH groups,
increasing the maximum stress values and
water holding capacity of milkfish meat
paste. Moreover, H20; has been used in food
processing at the concentration of 0.04-
1.25% (21 CFR 184.1366). An application of

1% H;0; has no apparent acute toxicity or
subchronic toxicity, and United States Food

!
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F‘@ﬁ!@ ) Fgm ASAC ASIA

s
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Future Food Innovation for Better Health and Wellness
13-15 June 2019

and Drug Administration (US FDA) 2004)
[5] listed H,0, as Generally Recognized as
Safe.

This study was aimed at investigating the
effect of AsA and H20; on gelation of

sardine surimi.
MATERIALS AND METHODS
Surimi gels preparation

Frozen surimi obtained from ManA Frozen
Foods Co., (Songkhla Thailand) was thawed

in a refrigerator overnight and cut into small
pieces (about 1 cm cubes). Surimi samples

were chopped by a Stephan chopper (UM 5
universal, Stephan U, Séhne GmbH & Co,,

Hameln, Germany). Ice was added to adjust
the final moisture content to 78% (w/w).
Different amount of AsA at 0,0.1, 0.15, 0%
and H,0; at 0, 0.05, 0.1 and 0.15% were also
added. Surimi pastes were stuffed into
polyvinylidene chloride casing (3 cm
diameter). Two thermal treatments were
applied, including 1) direct heating (at 90 °C
for 30 min) and 2 setting (incubated at 40 °C
for 30 min before heating at 90 °C for 30
min).

Texture analysis

Texture analysis was measured using an
empirical test of punch test. Stable micro
systems TA-XT Plus Texture Analyzer
equipped with a 5 mm spherical probe was
used to measure breaking force and breaking
distance. Penetration speed of 1 mms was
used. Gels equilibrate at room temperature

(25+2 °C) for 2 h and cut into a cylinder
shape, having 3 cm diameter and 3 cm long

[6].
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Effect of organic raising system on growth performance and carcass traits of
Korat chickens

P. Tongduang', S. Kubota', P. Kiatbenjakul?, K. Thumanu®, A. Molee', and W. Molee"*

'School of Animal Technology and Innovation, Institute of Agricultural Technology, Suranaree
University of Technology, Nakhon Ratchasima 30000, Thailand
Dairy Plus Factory 99 Moo7. Phaholythin Rd. KM 203. Muanghak. Phayuhakhiri. Nakorn
Sawan 60130, Thailand
3Synchrotron Light Research Institute (Public Organization), Nakhon Ratchasima 30000,
Thailand

Abstract

The aim of the present study was to evaluate the differences in growth performance and carcass
traits of Korat chickens in two different raising systems. A total of 360, 1-d-old mixed-sex chicks
with similar body weight were randomly assigned to reared in different system (conventional and
organic) for 84 days. Each treatment of both had 6 replicates (30 birds per replicate). During the
conventional treatment, the raising density of each pen was 7 birds/m?. Chickens in the organic
treatment were housed in a similar indoor house (7 birds/m?). In addition, they also access to
pasture during the day time (1 bird/m?). The results showed that organic raising system decreased
feed intake (1-42 d and 1-84 d) and FCR (1-84 d) (P<0.05) but no effect on final body weight on
84 day of age. Moreover, the organic raising system had no effect on the carcass traits, including
the percentage of eviscerated carcass, breast meat, and thigh meat, but abdominal fat showed
significant difference (P <0.05). In conclusion, the organic raising system had no negative effects
on productive performance and carcass traits of Korat chickens on 84 day of age.

Keywords: Organic raising system, Korat chicken, growth performance, carcass trait

*Corresponding author: wittawat@sut.ac.th

Introduction

Currently, consumers pay more attention to their body healthy, which is related to the food
safety and animal welfare, thus, which become a hot topic of concern throughout the world. In
poultry production, organic raising system is good way to increase the value added for chicken
meat to meet consumer demand. Many consumers believe that the products with high welfare
standards leading to high quality product and perceptions that organic foods are more nutritious
than non-organic foods (Sundrum, 2001; $rednicka-Tober et al., 2016).

“Korat chicken” is slow growing chicken, which belongs to native hybrid chickens of
Thailand that are well adapted to outdoor farming condition. Which was consistent with Mugnai

[110]
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Effect of low purine diets on uric acid concentration in serum and
excreta of Korat chickens

S. Chaiyasit, S, Okrathok, J. Pongsetkul, P, Sangsawad, W. Molee, and S, Khempaka®

School of Animal Technology and Innovation, Institute of Agricultural Technology,
Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand.

Abstract

Chicken meat is becoming increasing popular in the consumer trend, since it contains high protein
and low-fat contents, and inexpensive protein source. However, this meat also contains in high
purine derivatives, especially hypoxanthine which has a strong negative effect on gout. The
lowering purine content in chicken meat would reduce the limitation of consumers with gout or
who at risk of developing gout. Therefore, the objective of this study was to evaluate the effects
of low purine diets on uric acid concentration in serum and excreta of Korat chickens. A total of
48 nine-week-old-mixed-sex Korat chickens were randomly divided into 4 groups and placed in
an individual cage using Completely Randomized Design. Four experimental diets composed of
TI: control (corn-soy based diet), T2: purine reduction by 15% as compared to T1, T3: purine
reduction by 30% as compared to T1 (reduced 1,5% of CP), and T4: purine reduction by 45%
(reduced 3.0% of CP), Feed and water wete provided ad /libitum for 10 days. Excreta were
collected on the last 3 days of the experimental period. It revealed that feeding Korat chicken with
lowering dietary purine 45% resulted in a reduction of uric acid concentration in both serum and
excreta, Further study should be done to evaluate the effect of dietary purine on growth
performance and purine deposition in meat in order to implement this knowledge into practical
feed formulation,

Keywords: Uric acid excreta, serum uric acid, low purine and low protein diets

*Corresponding author: khampaka@sut.ac,th

Introduction

Uric acid is the end product of an exogenous pool of purines and endogenous purine
metabolism (Tanunyutthawongse, 2017). An increased serum utic acid level is a common finding
in patients with hypertension, insulin resistance, obesity, and cardiovascular disease (CVD).
Moreover, high uric acid levels are also associated with higher incidences of diabetes, gout,
cardiovascular disease, and kidney disease. A high-protein diet typically containg large quantities
of purines, Putines are heterocyclic ring structures that function as the nitrogenous bases in DNA
and RNA. Chicken meat is being popular since it contains high protein and low-fat contents, and
inexpensive meat. However, this meat also contains in high purine derivatives, especially
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