R e R,

L AT N LB,

i S e

-—*. -

AYNS UAIAL: Laveamsiinlusiudamasdeluen wazutlafud znadluide
Lﬁlau,ﬂal,%aué’a%mmGiam'mmé’fmemLmaimuam (EFFECTS OF SQOY PROTEIN
ISOLATE AND CASSAVA STARCH ADDED IN Ca-ALGINATE BEADS ON STABILITY

OF SALMONELLA PHAGE) mmséﬁﬂ‘%ﬂm: A5 NYSUNS AU , 96 WU

Q = Y < o/ o Q/ [ = o =
ANSANLAY, Tusaudraealolatan, wlaiuauenay, WUALAALAALITUDATLUA,

o o

AERALY

ANUAIRIVDINID

Wraugaluiuaan (vB_salP-pYM) i idnsnmlunisaiuaud o Salmonella
enterica serovar Typhimurium danelsaluaunazialunuugaluiuaaiendeaglunainu
onsiasanzludaitn mstesiudeuvaluuaalaglivig deulimaindumasu
g3 (Oral route administration) 1ilugadldidndadugaiifiinwuieuraluuaar 34

vhail lanansaey sealuanizanudunsalunssimizemisia AIUUTRUTTAIA VD

Qu/

NuSSeiassUszsiunsiniunagssinawna@eudaiiun (Ca-alginate beads) lae
= wnansiulusausvaadlolaan (SP) nsawdatiudruznas (CS) ABAINUAIRITEIN
suraliuaailus aeauradeisadwnilsosazuszansnmnismsiniiurialuideaLea
LAl susasiuaninisiiulusaudrdeslelaanviautaiudrusuas da1 >97% wazlal
wansnsiurumsiniuludawanlaiiy (o> 0.05) waasinsianlusauduvaesleluias
ARoudaudendsliinaneuszansnmnmsinfiunig yenaniinudinasidu SPI uag CS
T aleauaassusasuafiaudaudy 0.15% wag 0.30%(W/v) ANSONNAIUAIFIVDS
Whaluan1ensa (pH 2.5) LLazﬁqmmﬁ 50 serwaidea Idaninniedaszuasrhandniiu
lusiaeauradousadiundlufuinegeivedden1eadia (o < 0.05) MINAITEINIT
meleanmzsassveinseing wuimsiuutlsiudusndanaudutu 0.30%w/v) W1a
gnAnifuanansnegsealdinnnda 60% 7 120 il lduundnisidulusiudamieslele
an 0.30%(w/) FaviTlvinaegsenlaun 60 wrdl widhunimhengadinifuludiawanly
Fulusiuuazutly Jsegsenuszunn 40% vasuu 30 uil waznansUszdiuauaunsaly
mMsvanvassrhaluszuusiassvesdldidn wuinmswnlusiuduvassleluanuazutlsiy
dAnuzyvasludineaanunsnanseeznainsuanvasenialualaanlaisinianisaninulue
Raueafeusadiuailiiiunieluinat 30 Uil uag 120 ui AwddRy wasduiuaLoE
sonluindetnaveavefigndnifulduinndt 90% ludinauea@eudaduaiinsiui
ALY 0.3% (w/v) 83 SPI w38 CS uananiinIsiia 0.3%(w/Av) SPI e ¢S Tudiniaa

LLﬂaLd W a o e/ P / (= ' = = [~ v
Jeugadiun ilivhangniniiuaiunsasgsenlaeiinisanasisadniosluszeziian



mafiuSnymnidieuiigamgll 4 ssmiwaidua (p<0.05) uandiifiuiimsiiulysiuimies
lolmanvdoutluiudevdannsatnifiurhugaluuaaildogediussansam ansaiiia
nsegsanluan1IznITIasdlunseingamis lnglamensiiuudaiulzras uagdanunsn
AnTY :.v,nmm'sﬂaﬂﬂdaamaﬁqﬂﬁ’mﬁU’Lué’ﬂé’t,é‘ﬂﬁLmeﬂmma‘lﬁﬁﬁu lngvaanunse
agjsenldannsadnlumuaunisinideuraluiuaarlussuumadueims uisglshnim
esTinsAnwiunshasssTUUMBueNsIsTUL iedmanisegsenvehaiigniin

pr v a o = a a8 @ o o o Yy
Auluaanaadsusasiuaiinisiiulusiudivassleleanuazutaiudzradls e

ihluuszendldlunismueslsafnue (phage therapy)

awnvIalulageiig uiletetndnw . NS
Un1sAnw 2567 a8l Ip19158NUINW ﬂbﬂk}’ﬂ””/ . ‘ . ;" .. . 7 7/"'



PANUKAR MALAWAN: EFFECTS OF SOY PROTEIN ISOLATE AND CASSAVA
STARCH ADDED IN Ca-ALGINATE BEADS ON STABILITY OF SALMONELLA PHAGE.

THESIS ADVISOR: PATCHARIN SIRINGAN, Ph.D., Number of 96 page PP.

i1l

Keyword: Entrapment, Soy protein isolate, Cassava starch, Ca-alginate beads, Phage

stability

Salmonella phage (VB salP-pYM) with the potential to control Salmonella

enterica serovar Typhimurium — a pathogen in humans commonly found in the

gastrointestinal tract, especially in poultry — is typically administered orally to reach

the small intestine, where Salmonella is often found. However, this phage cannot
survive the acidic conditions of the stomach. Therefore, the objective of this study
was to evaluate the entrapment of the phage using calcium alginate beads and to
investicate the effects of adding soy protein isolate (SPI) or cassava starch (CS) on the
stability of the phage in the calcium alginate beads. The entrapment efficiency of the
phage in calcium alginate beads with added SPI or C5 was greater than 97%, with no
significant difference compared to beads without additives (p > 0.05), indicating that
SPl or CS does not affect phage entrapment efficiency. Additionally, the
incorporation of 0.15% and 0.30% (w/v) SPI or CS significantly improved phage
stability under acidic conditions (pH 2.5) and at 50°C compared to free phages and
those entrapped without additives (p < 0.05). Under simulated gastric conditions,

cassava starch at 0.30% (w/v) allowed over 60% of entrapped phages to survive after

120 minutes, longer than SPI at the same concentration, which maintained survival
for only 60 minutes. Both were more effective than phages entrapped without
additives, which showed approximately 40% survival after 30 minutes. In simulated
small intestine conditions, the both addition of SPI or CS to the beads significantly
accelerated the release of phages within 30 minutes, while phages that entrapped in
heads without additives were released at 120 minutes. Furthermore, these additions
improved phage survival in bile salt solution to over 90% at a concentration of 0.30%
(w/v) SPI or CS. Moreover, adding 0.30% (w/v) SPI or CS to the calcium alginate beads
resulted in only a slight reduction in phage viability during six months of storage at
4°C (p < 0.05). This demonstrates that SPI or CS can effectively entrap Salmonella
phages, enhance their survival under simulated gastric conditions — particularly with
cassava starch — and accelerate their release in the targeted site (small intestine),

allowing the phages to control Salmonella infections in the gastrointestinal tract.
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However, further studies simulating the entire gastrointestinal system are
recommended to explore the survival of phages entrapped in calcium alginate beads

with SPI and CS for future applications in phage therapy for infectious disease

control.
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