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Changes in composition and functional properties of proteins and
their contributions to Nham characteristics
anguan®*, Soottawat Benjakul®., Siriporn Riebroy®.
Preenapha Thepkasikul®

*National Center for Genetic Enginecring and Biotechnalogy. 113 Paholyothin Rd., Kiong 1, Klong Luang, Pathumthani 12120, Thatland
*Department of Food Technology. Faculty of Agro-Induestry. Prince of Songkla University. Har Yai, Songkhla, 90112, Thaland

Wonnop Vises

Rexcived 16 May 2003; received in revised form 26 June 2003; accepled 26 June 2003

Abstract

Changes in compositon .md functional propertics of proteins during fcmknullum of Nham, a Thai-fermented sausage, w
Nham. The amount of each protein fraction in

studied. An alkaline-soluble fraction a major protein
Nham varied, depending on the jon time. As s decrease in and myo-
fibrillar protein fractions was accompanicd by an increase in the alk Alino soluble fraction and i (P<005).

Slow pH lowering to pH 4.6 during fermentation as a result of bacterial growth and accumulation of lactic acid affected the mole-
cular conformation of the muscle proteins and resulted in changes in protein functional properties. The acid produced resulted in
changes in solubility, water-binding capacity, textural properties, and color characteristics. Proteolysis of Nham proteins occurred
during fermentation, resulting in increases in TCA-soluble peptides and free z-amino acids, which may contribute to the taste and
aroma of Nham.

2003 Elsevier Lid. All rights reserved

Keywonds: Fermented pork sausage: Acid-induced gelation; Functional property

1. Introduction Fermentation of Nham remains indigenous relying on

adventitious microorganisms to initiate the fermenta-
Fermentation is one of the oldest techniques in food tion. The initial flora of Nham derives mainly from the
preservation as it not only extends the shelf-life but also raw materials (Khieokhachee et al.. 1997). Valyasevi,
enhances the flavor and nutritional quality of the pro- Jungsiriwat, Smitinont, Praphailong, and Chowalitni-
duct. Nham is a Thai-style fermented pork sausage. tithum (2001) suggested that fermentation of Nham
which has gained popularity with an estimated produc- involved successive growth of different microorganisms
tion value of 20 million USD annually. Nham is nor- domllmlud by lactic .md bmlcna 1LAB) During Ihc
mally made of minced pork, shredded cooked pork of Nham (L.

rind, 2-3% NaCl, cooked rice, garlic and 100-125 ppm
of sodium nitrite, mixed well and wrapped tightly in
banana leaves or plastic bags. F of Nham

pentosus and L. sake) «nd pediococet (P, acidilac mund
P. pentosaceis) have been shown to be the dominant
(T: & D

generally takes 3-5 days at room (~30°C)
without further ripening. Nham usually has a pH of
Mr—ﬂi wuh titratable mduy values of 077 1.60%

(Phi &
Wood, 1995;

* Corresponding author. Tel.: +66-02-S646700x3253; fax: +66-02-
6707.

E-mal address: wonnop(a biotec.or th (W. Visessanguan).

0309-1740/3 - scc front matter « 2003 Elsevier Ltd. All rights rescrved.

i 10.1016/S0309-1740(03)00172

Te et al., 1992; Valyasevi et al.
produce organic acids from carbohydrates and
the pH drop. which contribute to Nham formation and
the inhibition of undesirable microorganisms. Micro-
coccus and Staphylococcus are capable of reducing
nitrate to nitrite, which is important in producing the
characteristic pigmentation. Also, as a source of lipoly-
tic and proteolytic enzymes, they may contribute to
flavor production.

2008

Available ?Ib\e at i com
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140 (2008) 125-138

www.elsevier.com/locate/anifeedsci

Influence of crude xylanase from Aspergillus
niger FAS128 on the in vitro digestibility
and production performance of piglets

W. Tapingkae®, M. Yachai®, W. Vise
P. Pongtanya®, P. Pongpiachan”

* BIOTEC, Central Research Unit, National Center for Genetic Engineering and Biotechnology,
113 Paholyothin Road, Klong 1, Klong Laung, Pathumthani 12120, Thailand
® Department of Animal Science, Faculty of Agriculture, Chiang Mai University,
Chiang Mai 50200, Thailand

Received 1 July 2004: received in revised form 19 January 2007; accepted 1 February 2007

Abstract

The influence of crude xylanase produced from Aspergillus niger FAS128 or FASI28 on the in
vitro digestibility of pig diets and production performance of piglets was investigated in comparison
with two commercial crude enzyme products, IE1 and IE2. The addition of FASI128 in all pig diets
resulted in higher in vitro digestibility of dry matter (DM), crude fibre (CF), ether extract (EE), and
ash than those supplemented with IE1 and IE2 (P<0.05). In 6-week feeding trials. weaned piglets
fed with diets supplemented with FAS128 had a significantly higher average daily gain (ADG) and
lower feed conversion ratio (FCR) than those given diets with IEI and IE2 (P<0.05). The incidence
of diarrhoea and concentration of blood urea nitrogen (BUN) of piglets at all growth period was also
lowered. Based on the improved in vitro digestibility and production performance, crude xylana
produced from A. niger FAS128 has the potential for use as feed enzyme supplement.
© 2007 Elsevier B.V. All rights reserved.

Keywords: Xylanase: Aspergillus niger: Digestibility: Production performance: Pig

* Corresponding author. Tel.: +66 25646700x3253; fax: +66 25646707.
E-mail address: Pp@bi or.th (W.

0377-8401/8 - see front matter © 2007 Elsevier B.V. All rights reserved.
doi:10.1016/.anifeedsci.2007.02.001
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Enzyme and Microbial Technology 46(2010) 92-99

Contents lists available at ScienceDirect
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Degradation of histamine by extremely halophilic archaea isolated from high
salt-fermented fishery products

Wanaporn Tapingkae?, Tan. b Kirk L. Parkin®,
Soottawat Benjakul?, Wonnop Visessanguan®*

* Department of Food Technology, Faculty of d Hat Ya, Thatland
. Bangkok 10330, Thatland

« Department of Food Science, Unversity of Wisconsin, Madison, Wi 53706, USA
-

for Genetic na holyothtn Rd.

Klong 1, Kiong Luang. Pathumthani 12120, Thatland

ARTICLE INFO ABSTRACT

Artice hutory: The presence of high level of histamine i detrimental to the quality and safety of fish sauce. Therefore.
Received 6 May 2009 this study aimed to study the ry high salt

Received in revised form 27 October 2009 condilon and o xamine theencyme civy poertally avlved. O 156 exremelyaloiilc rchaes

Acceptad 27 Octuber 2000 isolated from various salt-fermented fishery prod 1 from an anchovy fish sauce sample fer-

- mented for 3 months, exhibited the highest sy degradation activity when cultured in halophilic
Keywords: , HPC1-2, and HIS40-3,

Hctamlos HDS3-1 was classified as Natrinema gari based on 165 rRNA gene sequence similarities and did not

Hasophie architad exhibit decarboxylase activity toward all tested amino acids. Based on in vitro cytotoxicity assay, the

Histamine Dehydrogenase treatment with whole cell extract of HDS3-1 to all cell lines tested resulted in dose-dependent inhibi-

Fermented foods tions of the cel growth with the [Cz values higher than 250jugml 1 Histamine-degrading actviy of

DS3-1 and required 1-methe

sulfate (PMS) as an clectron carrier. The optimal pH. salt concentration, and temperature for histamine

degradation were pH 6.5-8, 3.5-5 M NaCl, and 40-55C, respectively. The activity was fully retained at

PH 65-9, in the presence of NaCl above 2.5M, and at temperature lower than 50°C. The results sug-

gested that histamine-degrading activity of HDS3-1 was most likely associated with salt-tolerant and

©2009 Elsevier Inc. All rights reserved.

1. Introduction methods are available for histamine degradation 3. Therefore his-

tamine, if present, is difficult to destroy and posts a risk of food
The presence of high levels of histamine is detrimental to the intoxication.
quality and safety of foods, particularly fish sauce and other fer- f hi i ither histamine

mented fishery products from scombroid species. Histamine in
foods is mainly induced by histamine decarboxylase activity from
several kinds of bacteria. The presence of histamine in fermented
foods does not usually represent any health hazard to individ-
uals unless large amounts are ingested. Typical symptoms may
be observed in certain individuals, and include nausea, sweat-
ing. headache, and hyper- or hypotension [1]. The Food and Drug
Administration (FDA) established an advisory level of 500 ppm
to be toxic to human health [2]. Histamine is heat stable and is
not detectable through organoleptic analysis by even trained pan-
elists. Except for the gamma irradiation, no other food processing

* Corresponding author. Tel.: +66 2 5646700x3747; fax: +66 2 5646590,
E-matl address: wonnop@biotec.or.th (W. Visessanguan).

0141-0220/5 - see front matter © 2009 Elsevier Inc. All ights reserved.
doi:10.1016/j.enzmictec.2009.10.01 1

it or iistamine dehydrogenases has been reported in vari-
ous higher organisms [4-6] as well as in microorganisms [7-10].
Therefore, the application of starter strains possessing histamine-
degrading activity might be a way for decreasing the amount of
histamine produced in situ [5.7). Nevertheless, the applications
of these microorganisms and enzymes have been restricted by

ctiv-
ity such as low oxygen concentration, low pH value, undesirable
temperature, and especially in the high salinity. The extremely
halophilic archaea, in particular, are well adapted to saturated NaCl
concentrations (grow optimally above 3.4-5.1mol1-! or 20-30%
NaCl). They have a number of novel molecular characteristics,
especially for their enzymes that function in high salt concentra-
tion (3-4M NaCl), such as lipase [11], protease [12], and glucose
dehydrogenase [13]. Therefore, in this present study, extremely

10



2015

Food Contrel 55 (2015) 176154

journal homepage: www.elsevier cam/locate/fo adeant

Contents lists available at ScienceDirect

Food Control

Two putatively novel bacteriocins active against Gram-negative food @mm
borne pathogens produced by Weissella hellenica BCC 7293

‘Weerpong Worapmyme Laphaslada Pumpu.an,g Amnnlaya Tosukhowong ©,

Sittiruk Roytrakul *,

Rndne'y Honrada Perez *, Takeshl Zendo®, Kenji Sonomoto *,

Soottawat Benjakul 4, Wonnop Vlsessan,guan

* Deparmment of Food Teckmalegy, Faruky of Agro-Infuzry, Pince of 5
for (

) 13 Rk,

© Department of Blescience

¥

ARTICLE INFO

ABSTRACT

rrm—
Receted 17 Seprember 114
Receted in revised form

Weissells hellenica BCC 7239, isolated from Thai fermentsd pork sausage called Nham, produced twa
putatively novel badteriocing 72934 and 72938 Bath badteriocing had broad antimicrobial spectra and
exczptianally inhibited several important Gram-negative bod-bome pathagens (Pseudomanas asrugi-
nasa, Aeromanas hydrophils, Salmonella Typhimurium and Echerichia bl The highest amaunt af
bacteriocin was produced in MRS and APT media at 30 °C without agitation. Bacteriocin 7293A showed
relatively higher antimicrobial activity than bacteriocin 7293B. Hawever, pH and thermal stability of
bacieriocin 72334 was lower. These backeriocins were of proteinacous nature, in which the camplete

af their activity after protealytic emymes, induding trypsin, 2
chymuotry pin, pepsin and protease K was atserved, whilit lipase and a-amylase exhibited no efiect

acetame,acetamitrile) amd s fctans (T 20 Torsen 80 and Trin % 100). Dacteiocin 12934 and 1
exhibited ]
Accarding ta ESUMS nulysn the molecular masses dllammom\ 72934 and B were determined ta be
6242302 and 6489716 D, respectively. Because their malecular masses were nat similar © thase af
ather known bacteriocing, both bacteriacin 72934 and B cnuid be novel hacterincins. This, both navel
bacteriocins hold pramise for applications in the preventian o treatment of pathagenic infectians a5
food and feed additives 1o repla antibiotics for entancing the productivity and sustainability of faod
animats.

3015 Esevier Lid All rights reserved

1. Introduction

membersof narural an timicrobial agents which have recelved grear
attention (Cleveland, Montville, Mes, & Chikindas, 2001; Cotter, HillL,

One of the most Important problems always found in food in- & Ross 2005; Zacharof& Lovitt, 2012). Altheugh many bacteriocins
dustry Is the contamination of pathogenic bacteria (Mare et al,  from LAB, such a5 nign and pediocin, have been approved and
2012} Among the techniques wsed to control the microblal  widely wsed (nfood products (Zacharof& Lovier, 2012), the inabilicy
contamination in food, the application of natural antimicroblal — to inhibit Gram-negative pathogens limits their applications
agents has received wide attention. The demand for narwml  (Cleveland et al, 2001; Deegan et al, 2005, Glllor, Ezion, & Rley,
chemical presenativefree, minimally procesed, and healthy — 2005) Seme bacteriocins from LAB could exhibit antimicrobial

products with microblal safety s increasing (Deegan, Cotter, HIL & activity agalnst

negative bacteria when rified form was

Ross, 2006, Papagianni & Anastasiadou, 2000) Bacteriocins or  wsed (Bendjeddou, Fons, Strocker, & Sadoun, 20012, De
antimicrobial peptides produced by lactic acid bacteria (LAB) are Kwaadsteniet, Todorov, Knoetze, & Dicks, 2005; Gong, Meng., &

* Carmesponding aushor Tel: 455 2 SE45TO0NTHT; X +56 2 546590
W

Wang, 2010; Jena, Trivedl, Chaudhary, Sehoo, & Seshadrl, 2013;
Lin, Tsai, Ln, Tsen, & Tsal, 2008, Marie et al, 2012; Ravi, Prabhu,
& Subramanyam, 2011) or they were used together with

it o arg] K105/ | odcant 201502056

0955 TESH 2015 Bsevier Ird All mghes reserved.

chelating agent such as EDTA (Cutter & Siragusa, 1995, Lappe,

2016

Meat Sence: 20 [D18) 11512

Contents ksts mailable at ScienceDirect

Meat Science

joumal homepage: ww w.alsaviar. com/locate/maatsci

Bacteriocins from lactic acid bacteria and their applications in meat and

meat products

W oo

‘Weerapong Wnrapmynte Yuwares Malila®, Supaluk Sorapukdee ”, Adisomn Swetwiwathana ©,
Soottawat i

kul %, Wonnop
=. 3 L 220, Thatimd
© Facuty of . reTem— 0 Thatand
P it of Teckmniogy ) Ladombang, W50, Thalnd
4 “Tarkmaingy, iy, Har Vi, Thalmd
ARTICLE INFO ABSTRACT
Artle histoay: Meat @ mea producs have dways bem an imparint part ol human dist, ad contain vahable nuttisis for
mualmms growth and heaith theyare san, leding ¢
B incressed a ¥
Acceped & Apal 3016 Tactic s (LA n
alabie o 13 Apal 006 o . I i : i
the direct aldit Sovin as il Miive & TvecelsalL
oo andbacenia ;
Baterocins y Iy
e —— ey, - s I this reviews. L s andl thesir
Mas t o N
Mt producs prrp— aplary s discussed

€ 2016 Blsevier Ll All rights reserved.

1. Introduction: the need for matural antimicrobials in meat
ap

Microblal contamination causes senious safety and quality problems
inmeat industry. Meat and meat products, particular by fresh me at, con-
tain adequate amount of water and abundance of proteins and essential
nutrients with favorable pH for supporting microbial growth The mi-
Croorganisms present on meat and i ts products are in broad spectnam,
ranging from bacteria toyeasts mokds and vinses, depending on type
of the products. By far, microlial ssues in meat industry have arisen
mostly due to bacteria (Hul, 2012). As reviewed by Jayasena and Jo
[znu] the main spdhg Incw]a in meat inclede Pseudomonas,

Moraella b Lace-
becillis, Leumnaspe, and Protets. Upon a substantial growth of those
spoilage organlss proteinsand lipids ofmeat and meat produrts un-

adversely changing texture and flavor
ofthe products | Borch, Kant- Muermans, & Blixt, 1996). Normally, spoll-
ape microbes donot harmfully affect he alth but they can stimulae gas-

Jn xidJﬂnn ‘o microbdal spdhg meat and its products are also
Nine major
pmwmc bacteria assoclated with meat amimeat products include
G Jejuni,
Escherichia ali 0157:H7, Clastridiwn perfringens, anaerobic Qostridium
bonulinum, Lis taria monacytogenes, Smphylocacos aueus, Facillus aeneus,
and Vs inia eneromlirica. causing illness or even death inhimans (Hul
2012). The outhreals caused by contaminat ion of those pathogens in
meat are steadily occumed. An example of the recent foodbome out-
break results from the contamination of Salmonella in pork reported
during April to September 2015 from five states along the West Coast
of the US (Centerof Disease Control and Prevention, 2015), leading to
amajor recall of mare than 520000 pounds of pork from the respansi-
ble company (Johnston, 2015). This multistate outbreak resulted in 3
total of 192 ill people. 30 were hospitalized Luckily. no death was re-
ported in this case. The incidence, howe ver, instantly became headlines
in globalwide media, raising consumer suspicion in safety of meat and

its products.
of physical and chemical technologies has been

when d in high
(Jayasena & Jo, 2013}

* Cormsponding awsor.

s Q1016 meatx A2ED4004
OS- TT40E 16 Eksavier Lt All ighs mpaved.

employed io inaivate microbes in meat and meat producis. Physicl
processes, suchas freezing, refil gerating or themal processing, howev-
&1, may not completely assure ifety of meat and its products and meet
comsumer satisfction. Antimicrobial agents have been widely used.
Incorporation of antimicrobial compounds with non-themal

-
BID‘I"EC~I

a member of NSTDA

2016

Differences in textural properties of cooked caponized and broiler chicken
breast meat

J. Uchupaj,” ¥. Malila,! C. Gumonpilas,! K. K'Ljruungmljm,' M. Petmesi,! 5. Begjakal,® asd
W. Visessangunn:

= Departmient of Food Technodogp, Foculty of Agro-Industry, Prince of Songbla Unopersuty, Hat Yo, Senglthla

G012, Thavand: | Notional Center for Genette
Fark, Fhahenpotn Bd., Khiong Numg,

and Bwiechnology (RIOTEC), 113 Thadand Scence

Khiong Leang, Pochum Thare 121230, Thadand; * Noteonal Mecal and

Materials Teckmology Cender (MTEC), 11§ Thotland Science Pork, i’l\m\mputhh R, KMmg Nueng, Ki
Luoang, Pachmm Thane | 5150, ':I'hmlurbd. and § Department of Agricultural ond Food Smnﬂ Alma Matzr
Studsorsm, Unwwersity of Hologna, §7581 Cesena (FCJ, faly

ABSTRACT Thisstudy wes nimod at ovalunting tox-
tural properties of eooked chicken bronst ments ob-
tnined from 3 production systoms (cooventional raising,
feod medification, and caponization) and determining
the relationship betwoen instrumental paramotors and
monsory attribates mssceinted with the texture of capon
mamt. Texture of cooked brenst mosts was determinod
wiing ¥ imstrumental methods Warner-Braixlor Shoar
(WHS), texture profile anolysi (TPA), and uninxial
eompression [T}, and sensary analysis by trained pan-
olists. Tho rosults indicated that cockod caponiped most
showed the lowest wilums of WHS foroe, shoar energy,
hardness, Young's modubus af UC, and the 3 sersory ni-
tributes (firmeess and number of chows) (F < 0.05). In
eontrast, springines ond juiciness were the highmst in
the caponised mmt (P « 005, suggesting that capon
mmt wms mare tender and juider than tho cthors. Food-
mudifiod chicken samplos showod imlermodinie taxiu-
ml charactoristics botweon the samples of enpon and
eonventionally raised broiler. Penrson’s correlation re-
voelod that WHS force, shoar oenorgy, Young™s modu-
Iz of UC, gummines, and springines wero strongly

Kay wonds: capon mont, instrumerial, texture,

INTRODUCTION

Brailers have boen o predominant pouliry eomsumad
plcholly ms thoy are an inexpensive, good source of
high-quality protein. Nonetholes, & momber of con-
samers also domand difforect variotios of poultry and
their products. In this aspect, the caponizd chicken or
eapcn, o male chicken with tostos artificially removed,
has guined more populority due to its unique textural

correlntod with 3 sersory abtributes (Frmmnes, oum-
her of chows, and juiciness). Partinl loast squares ro-
gression (FLSA) domonstrated that 2% of all soosory
adtribmtes for the it 2 PLER components wore ax-
plained by 0% of the instrumental parameters and
the production systoms. Loading and scare plot illus-
irnted that conventional raising contributed to o high
dogrea of Armnos and number of chows, and positively
correlntod with shear emergy, WES force, gumminess,
hardness, and Young's modubs. Contrarily, caponiza-
tion was mogativoly corrolated with those sonsory at-
tributes. The wnivariate analysis indicated that Brm-
mess and number of chows wore positively corrolntod
with all instrumental pammoters, cxeopt springinoss.
Juiciness was positively correlated with springiness but
nogativoly corrolated with tho otbers. The study sag-
gested that the cocked meat of enpons could be diffor-
entiaiod from those ol broilers raised conventicnally and
with Food-modificd diots basod oo toxtural propertios.
Based co the optimized simulating equation, toxturs
of capomizad broast could be explained by WES Foree,
shoar emcrgy, Young's modulis, and gummines.

, sonsory abtribotos, partind lenst squares regrosion

01T Poultry Science 96:2451-2500
hitpe / fdx deiong 1L.3ED e f pex0G

charactorigtics. Capon ment is not only temder amd
juicy, bt it also provides stickiness and gumminass
characteristics to some axtest. Initially, caponization
applios o surgicnl oporaticn or implastation of & syn-
thetic hormone (hoxosstrol) bo manifst seoanl moturs-
tion of male chickens, resulting in tremendous changes
in physical charnctorsties and fat accumulaticn in thoe
hirds {Tor ot ol H02; Miguel ot ol HKI8; Sirri ot al.,

200y Tha imcromsod fat, induding abdomiral, :ub-cu-
tanoous, and irtramusealar fat, onboncs flavor, juic
newm, and tmdormass of the meat (Most ot a1, 1981;
Chon ot al., 206; Simi ot al., 2009). Howewor, tostos
remaval vin surgical cporation hos mised some ethical
concorn.  Furthormore, hormone  implaniation  has

2441
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Absolute expressions of hypoxia-inducible
factor-1 alpha (HIFTA) transcript and the
associated genes in chicken skeletal muscle
with white striping and wooden breast
myopathies
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Abstract

Denslopmant of white sHping (W5 and wooden brees (WE n blior breas meat han
et Birtect o Frpsciiia, et Sreder aficeicegiotes anm oo fuily wnchees oo This: sy aimaed ad
Irtveesiigating absniute aqmssion of Fyporm-nduabiatacios. | alphe subond (HIFTA) and
Qenes Mmrokned In Siress responses and Muscio moair usng admple? dgital poymemsa
chainreacfion. Tofal FRA was isolated fnom paciomlls maor coladed fom main Swoak:
ol e {carass waight < 2.5 kg and Feay |oaraass weight = 2.5 k) brolars. Sam-
o oo s s o ars “non-dateciva” in = 41, Medium WE" in = A, ey WE n =7
and aap WECWE | n= 3] basedon abnormaly scoms. Tha HIE LA Franscapiwas up-
reguinded in all of v abnommal groups. Transcrptabundances of ganes enading 5-phas:
pihodnudio: Zainasaiucioes: 2 Soiphosphatase 4 (FFRFEY), il defydogenased,

| LOWHA]L, and phosphorylass Knase beta subenid | PHRE) wem incmased inbaay WS i
docmased In Foay W54 WE. Glycamidamyde- 3 phosthate defydmgenass (GAPDH was
upemeguiated in non-dedeciie sampios. Themusciespeciic mue2 isodorm of ghtathiona -
rm:mqssrmmm-ngmmmmm,mumnmm
groups. Tha genas encoding myogenic difiemniafion (MO 1) and myosn lghl chain
kinase {WYLK] axhibied simir axprsgon panam, of which medum i and hoaw WS
gg’icﬂ'ﬂwmmhmmmwmmmmmmm
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Full length article

Effects of Bacillus aryabhattai TBRCE450 on vibriosis resistance and immune @
enhancement in Pacific white shrimp, Litopenasus varnnamei
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Suppression of white feces syndrome in Pacific white shrimp, Liopenasus m
vannamei, using hen egg white lysozyme
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Core capability & Technology platform: Protein & Peptide Technology

Protein/Peptide Functionality

iy

Elasticmodulus

WPlaggregates _ Mixed gels Heating Time
[ Increasing SC concentration >

Alternative Protein Sources

Enzyme-aided food processing

Physical & Protein Functionality Analysis

* Texture analysis
* Viscosity

* Solubility
* Food structure

* Gelling, foaming & emulsifying properties

Chemical Analysis

* Total protein
* Amino acid profile
* Enzyme activity

Bioaccesibility & Bioavailability & Biological Activity

* Dynamic in vitro gastrointestinal model (TinyTIM®)

* Cell-based Assay

* Degree of hydrolysis
* Peptide analysis
* Enzymatic screening

Food Processing & Protein Purification

* Protein purification
* Protein modification

* Thermal process
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Core Capability & Technology Platform: Starter Technology

rk
Fermented Foods and seasoning Screening technology of potential microbes BLOUST pa%dn (A&P Orchard)
* Process control & reliability Lactic acid bacteria Acetic acid bacteria Bacillus
. Consistent quality s \VIicr® INNOVATE
* Safety < XAF A =

Value-added products )
Bacillus spp.

L. plantarum

Fermented Feed

Culture optimization 1
Shelf-life extension avnsallav BID'I'EC~|

high-quality feed

Scale up
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Industrial interest

Platform Technology for Probiotics | CoIIaI:oratlion
* Probiotic specification ST

* Food industry

* Feed industry

 Diary industry

* 10 strains for porcine ETEC

In vitro
‘ e 3 strains for human ETEC

Safety _
Screening Probiotic evaluation Production
latform Cell line model didat * Optimization
ell line moae .
P . monocyte candiaates (WGS analysis) « Scale up
* macrophage

* Lactobacillus plantarum
* Bacillus velezensis

7 strains for porcine ETEC * Bifidobacterium animalis
3 strains for human ETEC

on

\ ¥
* | soimaa
Limitation P '

* Animal trials
* Bifidobacterium thermophilum
IFBT1159
* lactobacillus reuteri IFBT1687

n




Core capability & Technology platform: Meat Science & Food Innovation

Meat Defects: White striping (WS) & Gene Expression Analysis
wooden breast (WB) myopathies ) . )
“ar e Real-time PCR and digital droplet PCR techniques
\ ; / * Gene expression analysis in muscle tissue a member of NSTDA
i /

White striping Wooden breast

s (w) Physicochemical Analysis

O &
s°ngk\3 ulalong

Quality improvement of meat products * Meat texture and color analysis

Chemical & biochemical analysis in muscle meat
Muscle structure and composition

Muscle & meat quality

Meat defect characterization

= Y1 Cookin
S Choppingwithsalt  X&= - P
-y —— ; -
2 o™ ol /
Adequate a‘ . LS NI AR AN ' 4
salt e AN e W /4
w dco gun c) s & '
' Ioeshenc mitve et '

Value-added food products

Meat Product Processing and Formulation

. i NI ITY
Conversion of muscle to meat %GXE%}%H

* Meat product processing (ea. tumbling, emulsifying,
and retorting)

* Meat-food ingredient interactions (ea. salt and fat
reduction)
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Pentosanase production from
a local microorganism

(Economic and Social Impact in
2007-2020 =370 million THB

* Profit to licensee

* Import substitution

* |nvestment

* Benefit to farm operators (better

meat yield and healthier animals)j

Micr® INNOVATE CO.LTD. |

Starter culture and fermentation
process for producing animal feed

ﬁiconomic and Social Impact in
2010 - 2020 = 1,250 million baht

Profit to licensee

Import substitution

Investment

Benefit to farm operators (better

meat yield and healthier animaly

Y
sIo0TEC

a member of NSTDA

Acceleration of fish sauce
fermentation with enzymes

(Economic and Social Impact in
2012 and 2014 =

67 million THB
Profit to licensee

Reduction from 18 months to
11 months

The company produced new
product in April 2009

J
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Pentosanase production from a local microorganism

‘ ' !W‘\

Aspergillus Formulation Field trial
niger BCC5639

Y
sIo0TEC

a member of NSTDA

Technology transfer

The technology, which includes the pentosanase-
producing microorganism, Aspergillus sp., carefully
screened from BIOTEC Culture Collection and the
production process to achieve product in a powder form,
was licensed to Asia Star Animal Health Co., Ltd. (ASAH)
to manufacture and distribute pentosanase as feed
additives.

Multi-enzyme preparation for swine and poultry
* Containing multi-enzyme activities such as amylase, (conomic and Social Impact in 2007-
cellulases, hemicellulases and acid protease that aids the | 55720 = 370 million THB

nutrient utilisation in animal

L e * Profit to licensee
* Improve energy utilization and protein digestibility in

* Import substitution

animal

* Increased average daily gain (ADG) * Investment

* Efficient nutrient utilization/ less pollution/ reduced * Benefit to farm operators (better meat
production cost yield and healthier animals) j
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Starter culture and fermentation process for producing animal feed [t

DS-1 Feed Additive (Bacillus cells and enzymes)

Commencing in 2006, BIOTEC has collaborated with SPM =} ‘
Feed Co. Ltd. on a project to develop the fermentation é '
process for Bacillus spp. and subsequently licensed this M .
technology to Micro Innovate to produce Bacillus- [ % lllll()’\f/ﬂ
fermented product, called DS-1 as a feed additive used in i ]‘;
the SPM Group’s pig farms. The use of DS-1 has increased LN— LU

the profit of the company, saving them from importing
feed additives.

"',

Mic

A

e

[Economic and Social Impact in
2010- 2020 = 1,250 million THB
* Profit to licensee

* |Import substitution

* Investment

* Benefit to farm operators (better meat yield and
healthier animals) )
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Acceleration of fish sauce fermentation with enzymes sIoTeC!

a member of NSTDA

BIOTEC has collaborated
with Thai Fish sauce Factory
(Squid Brand) Co., Ltd on a

project to develop the
fermentation process.

The company produced new
product in April 2009

Aav =%

To reduce from 18
months to 11 months.

[Economic and Social Impact in

2012 and 2014 = 67 million THB

* Profit to licensee

 Reduction from 18 months to 11 months
* The company produced new product in April 2009 Y
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¥
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THA! FISHSAUCE FASTORY (SQUDBRAND) £0. 47D, "
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