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ABSTRACT
This research aims to study using organic acid substances by fermentation
(Verdad Powder N6, Verdad F520 and Purac FCC8) for inhibition of fungal causing

spoilage in bread and the effect of using the substances on quality, sensory properties

and shelf life of bread to be able to be stored at 30+2°C without using preservatives.
Nowadays, bread is an important food which is easy to find, convenient and has various
types. In order to prolong shelf life, bread always added with preservatives such as
propionic acid, propionate salt and calcium propionate. The consumption of foods that
contain these substances in high amounts for a long time can have a negative impact
on health.

In this research, three organic acid mixtures were added to bread in different amounts
which were 1% Verdad F520 + 0.2% Purac, 1% Verdad F520, 2% Verdad F520 + 0.2%
Purac, 2% Verdad F520, 1.5% Verdad F520 + 1% Purac and 1.5% Verdad N6. The
properties of breads added with organics were compared to those of control bread
(without adding preservatives) and bread added with 0.35% calcium propionate. The
results showed that adding Verdad F520 and Verdad N6 effectively extended the shelf
life of the control bread from 5 days to at least 25 days. The organic acids would
effectively exhibit antifungal activity in an acidic condition and had a slightly negative
effect on the physical properties of bread. The breads added with organic acids were
denser, harder and darker in both crust and crumb than the control bread. Adding
organic acids might weaken gluten network in the dough resultingin an increased bread
volume. On contrary, organic acids also decrease yeast activity resultingin a decreased

bread volume. However, dough with 1% Verdad F520 raised at a faster rate than the



control dough. Based on the shelf life, physical properties and sensory evaluation of
bread, 1% Verdad F520 is the most suitable to replace calcium propionate for shelf life

extension of bread.
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W A3 Crisco Yarnthifufisknunssuaunis
32 ssedildlunissniunuise
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- nzavlNamueE
- edeUed
- Joudnans
- {Jnines 250 ml
- N3TUBNMIN 250 ml
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- ldwnauds
- AU
~ {influder
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- deu
- ipSesunauds
- pudinuds
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~ 1p3eeTn Texture (Texture Analyzer TA-XT2i US#W 2153 Winlumed $175)
~ ipSesin Water activity (Water activity meter Aqualab Model : Series3 TE, USA)
- 1A39¢¥A pH (pH meter Mettler Toledo FE20)
- ndestadszuu CIE- L*a*b* (Spectrophotometer Konica Minolta CM-600d)
3.5 35n15Maae

3.5.1 gasildlunisfinwviiauazusunaes Preservative doatgnisiiu

M15197 1 USua Preservative ldlurundausiazans

ans Preservative Purac (Acid) pH
T1 F520 1% 0.2% 5.2
T2 F520 1% 0% 5.6
T3 F520 2% 0.2% 5.2

T4 F520 2% 0% 5.6




T5 F520 1.5% 1% 54

T6 N6 1.5% 0% 54

T7 0% 0% 54

T8 Cal Pro 0.35% 0% 54
3.5.2 A1 vuNtLguUA2vLUU Sponge and Dough

7591 Sponge

M157199 2 @ns Sponge drnsuihlunaumailu Dough
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75%1 Dough

M19197 3 @n5 Dough dmsuihlunauiu Sponge

AUNEL Wosius ot (n$)
udsvuntl 35 175
hnses 20 100
LNAD 15 7.5
thanansie 5 25
RVATaE 5 25
Emulsifier: SSL 0.5 25

Padurausingg augnstu a1s1ei 3 ntumudeaduniunay azanginge, Uinna

Wag Preservative ¥aduiazgnsnIum1s1en 1 adluth udirseqmaslumnunavuzuInN



AIEANUSW (SEAU 2) Useanad 2 Wil aumeadnmu wdald Sponge nsinuaiann asluly
¥ < ° [y = [ <@ 1 | a Y v
PIUNEN WAUAIUAITIAN (S2AU 2) WUz 5-10 U191 Audunamiuindiunasuniu

7 warliAnmaug RuweILay SSL LLﬁ?U’Mﬁ’JEJﬂ’N&JL%’J‘U’WUﬂﬁ'N (520U 5) Uszau 18-20

[%
2 14 o

w9 aulalafiseu iWeuw ninlald 0.5 99lue lunzasdsaunuiaan Uas1eR1919U19g UL

) q' I LY} % Y 1 [~4 ¥ v Y [y} = [~4 % Ya =
e hlafiunmsuinua uidanuaduieu nindeuss 250 nu Aaslunounauliiim
Sou Nty 5wl anniuldgnnasldaftsoanfuwidmasniuin udrhuwiladuou
AN AuNYUNTY M9eNHIUNSIURAas URLN AN e AsauAIUY Tnenalrdiy

a L3

seenvagauat Mslivuldziiosoliduauauini 14 aUssana 1 9alus inldeud

gl 200 °C Wuvim 25 wiil Jnhesnaniiun Wnliaumdu widahlualadduwsiu

3.6 ABN1TAATIEA
3.6.1 raildluntadinla
thindilgngiannduneunsuay Dough liag Sponge a1nlsiay Treatment vhutin 10
nfu dulviidnuasusanay uarldadludrenisuiuinsg 30 mldudugudnanayii
Dt luualudvinutisoumad 40°c wartufinarugeiiiatuyn 5 it Wunen 30 wid
wazyn10 wift iWunan 90 wift ntniuinsmssriseugeidistuas il

Wisuimeguiugnsmuay

3.6.2 N1599U541M5V09vuNUe (AnLUasann AACC, 2000)
USUR5U09vUL T TIng g N SN URA 891U SIE LS U NTIUINUNYDIN BUE N

=

f3Unsawduou ud15U5u9s (Vo) Tneussydnmuisialiaunivusiiald wd i ey (W)
antushvuntddasiuunuil 4 1udialunivus wasd smdnvesinunsiaimde (W)
AnnuUTIIRsURIUULUe 9 naunTg
Usums (em3) = Lx (W, —Ww,)
4
3.6.3 AANATUNTARY (pH) (AnwUasann AACC,02-52,2000)
Solneld pH meter dasnagnsln waz vunilsldsweu 15 ndu uasthndy 100 mL

Talwasastlunuraazduluszausndunal 5 udl ntudanaly 10 wiiieliinnswentu

w9 ludn pH Aae pH meter
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3.6.4 AUTU (moisture content) (AnUasan AOAC, 2000)
° a A a o Y] s & v
Wnnezgiiilleunesdlusuigamail 105°c Junm 3 Filuenndunsldliulug
Famas waztaalutainuntn(wi) anntutasisgavundsadluaianeed (W2) anntutinly
= a [~ ) Qy Y < a 6 gj o ) d’ g £
autigauugll 1050w 3 Flue wasialilviduluediawes anntuthldaientivin

(W3)
_ 100
moisture (%) = (W, — W)x ——
W, — W,
W = dmtinanegiitleuess
W, = %A I8819NDUDUTINANA
W= HRENFA298 191890 UTINNA
3.6.5 n13304
Tavisdrulaenuazilonuly dalagld digital colorimeter ausguUd CIE- L*a*b*
ANMIBULARD L* a* khag b* WARIDIAT AUEINNG, AUEI-LAY WaY ANUWMFBI-T A1uaeU
3.6.6 N153LAT1ZLLadURE (Chen Yan et al, 2019)
A AT UAIBE19g9 2cm Wwinunaean Wi andui luIanleLaI as Texture profile
analysis (TPA) Inglldvain P/36, trigger type el auto, trigger force 5 n3u, ANUISIVDI
[ [ 1 a' [ . < (% [ VY] . o
WaTanouls uim 60mm/min A21UL5 1V TALAEUAITA 100mm/min Lagn1num
compression degree 71 50%
= 1 = <
3.6.7 Anwinrsuindeveswundawazangnisinu
= 6 o Qy a a = Vay a g <
wuvuudealaginuu 2 Fulilugewaradinuin PP wazdaungelidnalin anntuiy
Ngaungiivied (30+2°C) WieAnworgmsiuresvunlalaedans funSudyemauuuguuuuds
3.6.8 N15NAdaUNINUSTAMEAUEE (sensory evaluation)
1¥M51ATIERLUL 7-point hedonic Ingaznaaaun1seeusuvasuTinalusiiud nau
anuauwileduia savd wazanuveulaesiu lngldinageudiuiu 30 Au
3.6.9 N15IATIZANANINEADH
TUNUNTNAABILUY Completely Randomized Design (CRD) Tdnisuszuianalng

TUsunsunN19atf SPSS (Statistical Packages for the Social Science) AAT1ERAURUTUTIU

N1AYI (Analysis of variance; One way ANOVA) LaglUTeuiigultiegounieis Duncan 7



11

syAuAILT asudoas 95 lun1s3iAs19 USHIATSUNIE, AN PH, mmgﬁyu, A1 water
activity, N153nd Lardnuaziloduda

1MUHUNITNAABILUU Randomized Complete Block Design (RCBD) 14 n 19
Uszananalnalusunsunieatd SPSS (Statistical Packages for the Social Science) Ins1g%
ANULUTUTIUNAET (Analysis of variance; One way ANOVA) uagtUssuiisultiedounie

78 Duncan iszAuAIITeIUSavas 95 TunsIATIZYINISNAGRU 7-point hedonic
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NAN1529gazaNUIIENA

4.1  N1SANWINAVBINISHE Preservatives asluvuutesagauinnaad

4.1.1

NafaAMUIUNIALUE

12

n5ld Verdad F520, Verdad N6 wag Calcium propionate gawalian pH vaslaiag

uudaldsuwdasluilliameuaingasatuay (T7) lngn1siiu Purac anunsadisusua pH ved

Tnuazunmilagnsiild Verdad F520 way Verdad N6 Tvirnas Sevunilegnsiiia F520 1% Au

Purac 0.2% (T1) fiAn pH #nfign @augnsiin N6 1.5% U Purac 0% (T6) Sl pH gafian

A19197 4 A1 pH vadlalazauus?

Treatment pH dough pH bread
T1 (1% F520, 0.2% Purac) 5.25%+0.34 5.14°+0.07
T2 (1% F520, 0% Purac) 5.30%°+0.19 5.38"°+0.00
T3 (2% F520, 0.2% Purac) 5.01%+0.11 5.23%+0.04
T4 (2% F520, 0% Purac) 5.32%+0.08 5.44°°+£0.02
T5 (1.5% F520,0.1% Purac) 5.21%+0.06 5.25%+0.00
T6 (1.5% N6, 0% Purac) 5.56°+0.20 5.689+0.07
T7 (Control) 5.25%+0.03 5.26®+0.13
T8 (0.35% Cal Pro) 5.48°+0.02 5.51°¢+0.07

'Haand

4.1.2

o

o

NARDAUVULAZAT water activity

Ydnwsiiveylumeadutifeaiu uansdisruuandnivegadifsezddgy (p < 0.05)

yundwngnsiinnutunas water activity (a,) IndlAgsiugnsaiuau (T7) uignsild

Verdad F520, Verdad N6 53uvisgnsninsldansisaesyiinsiuiu Purac $Uunaaduan

a6

N8R sAIUANLANTIEY 13LNNN A sTvanuTinUseneudlensedun3e Jullsegluante

Mmungauzdniuainsolulalasladlusiumazsaujisemslelasladngwu vinlilaseasne

ngwudeuLeataziinuausalunseuiaRwh vvunladiuSinamisuiias (Curti,

Carini, and Vittadini, 2016)



A15199 5 AUTULAE AT water activity Yasvunis?
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Treatment % Moisture content (dry basis) Aw
T1 (1% F520, 0.2% Purac) 49.44°+2.65 0.95°%+0.00
T2 (1% F520, 0% Purac) 49.24°+0.75 0.95°+0.01
T3 (2% F520,0.2% Purac) 48.81°+1.92 0.95°+0.01
T4 (2% F520,0% Purac) 49.40°+3.13 0.95°+0.01
T5 (1.5% F520,0.1% Purac) 46.55°+6.04 0.96°+0.01
T6 (1.5% N6, 0% Purac) 49.38°+3.74 0.96°+0.02
T7 (Control) 49.70°+3.62 0.95°+0.01
T8 (0.35% Cal Pro) 51.06°+2.97 0.96°+0.01

LY

anddidnesiniueylunsaduile iy uansisninuwendsiuegefitbevd1Any (p < 0.05)

4.2 nsANYINAVRINTSIE Preservatives adluvundesianisvuyvadln
PNMIANYIMIuvedadlussrinmsvdnlalugnssiagnuii gas T1, T3, T4,

T5 uag T6 19n51M5VUYUaIlafINIEnInIuALLaL an IlaY Calcium propionate (AN912)

'
=

\osunndimaiuan suanveanIakedindedauannsolumsiesudad lnsnsawedAnilsl
WANAIE AU TOUNSNURAINU T W dWwaduasdan (Piper et al,2001) waglinn1suane?
melulglvnanady  Ainnsvanddesiisnoussnunneluwadias suniuaunausegnely
waddaaranauaInsalumseILaraEaInsalumnTnvestadas  uenaniinisiiu
Purac aals pH vaslnanas (113197 4) BetheaSumavhanuvensauednlsaed e
duaududues Verdad F520 way Purac Ssdwmaliisnamstuvesinanas uenanniias
iuldd gns T2 Fnmmaiiuturesuiasvedagagaludaausn (0 - 70 wif) legeniigns
muamngmﬁ@m Calcium propionate kagfiUsuRTanAMEIINUTT 70 Lﬁaqmﬂqm T2
fimsifia Verdad F520 1% dadunsnanududuinfiandlemioufugnsdug Jedmansenuse
mMslasyuazyinuvesBadimingnsdug luvaisifeniunsida Verdad F520 finmidudai
wangantieililasaninguuseuiiauariinnuBavgunnty - Seeunsovenedld

Seudledanasramanisuaulaeanlan (Su et al, 2019) FENTINSHANTUVDIUTUNT
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Tug9Rugendngn saue Windanuin 70 Ysinamesineansueulaeenladdnisiiiumn iy
¥ ! v 2 Y a 1Y) & o Y a a
lassaiengwuldaunsadniulila Jaianssvedadurilivsun asisuana

5

45
4
35
3
S 25
(5]
I 2
<
15
1
0.5
0
o5 0 5 10 15 20 25 30 40 50 60 70 80 90 100 110 120
Time
Tl =@==T2 =0=T3 T4 =@e=T5 =Tl wm@umT] ==@u=T8

MW 2 dnyagnsAuYYedla (Proofing time)

43  A1ANWINATDINSIE Preservatives asluvunilesaauifmenmenin
mﬂm'ﬁﬁﬂmé’ﬂwmzmaaLﬁamumﬁawuiwuuﬂqqmﬁ@u Verdad F520 wag Verdad N6
fnssonavnadnuasdaSosiiuiundt Jehlridevudsiiuiunigninunuuargns
fiin Calcium Propionate fauanslunseii 6 floswnan nsnuedfndwalimladlassais
nwufideuneas Weviimswnuayia ladsfinnuanunsalumsiniufiaisuesulaeenlui
AnTuanmsnsnlddesas wenainianand 2 svmiuidlendnladuam 30 wil gns T,
T3, T4, T5 uay T6 ﬁé’mwmaﬁuvjmaﬂﬂﬁaaﬂiﬂ deawnmsvinuvesdasiaias Jedaalet
USunafeansveulasenladmelulnsennmefivimnaniovas Inssenmadsdiawadnnitgss
ATUAL uenaniimaifis Verdad F520 uag Verdad N6 SsUsgnaudensnuedfnidundn duwa
Taveadovuniaduiu oe13lsAnNgnsTiiAL Verdad F520 1% fdnwazaeuenliunnsg

INFAIAIUAU
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Treatment Width and length Height Aircell
T1
(1% F520,
0.2%Purac)
Width 10.1 cm Height 10.4 cm
Length 20.3 cm
T2

(1% F520, 0% Purac)

Width 10.6 cm
Length 19.5 cm

T3

(2% F520, 0.2%

Purac)

Width 10.5 cm

Length 21 cm

Td4

(2% F520, 0% Purac)

Width 11 cm

Length 19.1 cm

Height 10.5 cm

Height 8.5 cm

Height 10.7 cm
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T5

(1.5% F520,

0.1%Purac)

Width 11 cm

Length 19.1 cm

T6

(1.5% N6, 0% Purac)

Width 10.2 cm

Length 19.9 cm

Height 8.5 cm

T7 (Control)

Width 11.5 cm

Length 21.3 cm

T8(0.35% Cal Pro)

Width 10.8 cm

Length 21.1 cm

Height 8.9 cm

Height 11.2 cm

Height 11.1 cm
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M5y Verdad F520 1% , Verdad F520 1% syufu Purac 0.2% (T1, T2) @analet
U‘%mmaﬁmﬂmawumﬁqLﬁuﬁwﬁmﬁauﬁuqmmmu onaiesnannsa wedAnviliany
MILULYBILATIAT N UAAAS SsanAnuasalumsium e adlofa e
anduaulneenled (Su et al, 2019) vrl¥msvenedmednssenmainlanedu uenainiile
Wiuanuuduves Verdad F520 W 2% wurwadululumadonfuususumssumnsdans
M Tl war T2 desnnanududuvesnsauedfnildiSudimansenusensvhaune e
lunmsnduiumnanuduturesnseguiuly - o1avibilaswaingwmudeuteasaulianins
AniuAnale (Blanco et al, 2011) saudaanusyansnnlunisvinauvedas 3aa1uiulns
nmatievaazvuavesinsadnas vlrusunssmnzewwundiinisiy Verdad F520
29% 33U Purac 0.2% waw N6 1.5% (T3 uag T6) fersningmsaiuau

A1519% 7 WvUNkarUSUIATIIZ Y uLTa !

Treatment Weight(g) Volume(cm?) Specific volume (cm?/g)
T1 (1% F520,0.2% Purac) 226.25°+5.15 770.68°+15.94 3.40°+0.15
T2 (1% F520, 0% Purac) 225549142 763.74%+22.38 3.38°+0.12
T3 (2% F520,0.2% Purac)  229.84°+1.80 645.56°+2.14 2.81°+0.03
T4 (2% F520, 0% Purac) 227.37°+6.59 746.40 +58.93 3.29°+0.35

T5 (1.5% F520,0.1%

Purac) 225.74°+0.72 716.60%+52.55 3.18°+0.25

T6 (1.5% N6, 0% Purac) 230.10°+1.19 676.61%+9.49 2.94°+0.06

T7 (Control) 226.58°+1.36 692.29%+43 .32 3.06°+0.20

T8 (0.35% Cal Pro) 228.78°+1.65 728.78%°+96.13 3.18°+0.44
AT Snwsniueyluneaduiife iy wanstanrmuenasiuegidoedeiy (p < 0.05)

vuntsgnfiiu Verdad F520 uag Verdad N6 fivesiudonainaniuasiavouioity
i1 unilignsmunuiazgasiifiu Calcdum propionate wazdivinliavesuBenuaziiloves
yuntlaimuunmdoswnnnii tuAefinnududthanauinni Tnemsdy Purac asldwuh
danalAuuananwesaiiunal o auﬁ’ugmﬁiﬁ Verdad F520 USunauwiniu agalsinna

yunUaan iy Verdad F520 1% dansdidliunndneaingnsaivay
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Crust

L*

a*(green to

b* (yellow to

Treatment (Lightness) red) blue) AE*
T1 (1% F520,0.2% Purac) 49.84°+2.40 16.08°+3.05 26.66°+0.86 491°+1.90
T2 (1% F520, 0% Purac) 48.54°+3.96  16.34°+2.69 28.55°+2.83 3.91°%+3.00
T3 (2% F520, 0.2% Purac) 46.20°+4.55 17.86°+0.22 28.42°+3.76 5.82°9+4.06
T4 (2% F520, 0% Purac) 49.57°+2.43  18.44°+0.18 31.10°+3.69 8.55%+0.94
T5 (1.5% F520,0.1% Purac)  45.77°+4.28  17.99°+0.57 29.01°+1.58 8.75°+6.81
T6 (1.5% N6, 0% Purac) 44.97°+0.61  18.50°+1.12 30.96°+0.40 6.67°+6.21
T7 (Control) 51.29°+7.06  15.67°+3.09 30.35%+1.57 1.49°+0.25
T8 (0.35% Cal Pro) 50.51°+7.77  16.30°+2.24 29.65°+1.00 -
Crumb
* a*(green to b* (yellow to
Treatment (Lightness) red) blue) AE*

T1 (1% F520, 0.2% Purac) 75.84°+4.33 1.24°+3.31 11.30°+0.41 2.77%1.27
T2 (1% F520, 0% Purac) 75.81°+4.88  -0.44°+0.99 12.09°+1.07 1.17°x0.41
T3 (2% F520, 0.2% Purac) 77.51°+1.81 4.22°+0.47 9.94°+0.83 577°x0.77
T4 (2% F520, 0% Purac) 73.51°+1.22 1.97°+2.49 11.37°+1.81 4.31°+5.35
T5 (1.5% F520,0.1% Purac)  74.57°+0.83  3.77°+0.25 10.09+1.88 5.80°+3.01
T6 (1.5% N6, 0% Purac) 78.04°+0.54  2.13°+2.58 11.85%+2.29 5.23°+0.65
T7 (Control) 78.07°+2.47 1.35%+3.38 10.76°+0.64 3.08°+3.07
T8 (0.35% Cal Pro) 76.88°+5.42  -0.52°+0.94 11.71°+0.83 -

Y

@i

Ydnwsiiveylumeaduilife iy wansdisninuuensdniuegedideezd1Any (p < 0.05)
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PNMIAndnuvazileduiavesvundanuingnsiiau Verdad F520 uag Verdad N6

fienanuudannnitgnsaiuanuazgnsild  Calcdium  propionate  LHeaunanNNInALeTANT

AaNdaIsalumsiiiesvadlungmuinmsuand  edanaliinnnmsideuulasseguu

Fvealu s (Damodaran,1996) wagiindunsisenseninduanaveslusauvilvianenedwes

NANISIINAINY (McCann et al,2009) wanannil

\AniuseweNtuseninay damlauu

Tuanaveslusfiu (Sidhu et al,1980) Fso1avibiiloduiavesvuntadinnuudaundsanniiu

PAidunan 1 Yu

A15197 9 anwalzeduNavaI UL}

Hardness Gumminess Chewiness
Bread Formula (kg) Springiness  Cohesiveness (kg) (kg)
T1 (1% F520, 0.2% Purac) 0.52%+0.02 0.902+0.05 0.54°+0.12 0.28%+0.05 0.25%+0.06
T2 (1% F520, 0% Purac) 0.49°+0.21 0.88°+0.04 0.72°+0.16  0.35%+0.10  0.31%+0.07
T3 (2% F520, 0.2% Purac) 1.019+0.07 0.84°%+0.00 0.56°+0.01 0.56 “+0.02 0.47 °+0.02
T4 (2% F520, 0% Purac) 0.66 °+0.50 0.88°+0.17 0.60°+0.00  0.38%+0.00  0.33%°+0.00
T5 (1.5% F520,0.1% Purac) ~ 0.572°+0.17 0.88%+0.00 0.63°+0.02  0.36%+0.09  0.31%+0.08
T6 (1.5% N6, 0% Purac) 0.79+0.01 0.87°+0.02 0.59%+0.01  0.46°+0.01  0.40°+0.00
T7 (Control) 0.54%+0.01 0.86°+0.01 0.68°+0.06  0.37%+0.04  0.31%+0.03
T8 (0.35% Cal Pro) 0.47°+0.01 0.87°%+0.04 0.72°+0.11  0.34%+0.06  0.29%+0.04

Laudl

o

o

YBnwimiveylumeaduife iy uansfisnnuuanaiuegeiideeyddsy (p < 0.05)
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4.4  nsAnwmavaInisld Preservatives asluvuutssaangmsiiu
NnMsAnmengmMsifiuvesLLtlignssine igumgll 30 ssrnwadea wuin vuuils
ansruauannnifiuld 5 fulneiilitue Tnefindwiniud 5 % 5 gailsusngfifandues
yunils Tuvaszivuntlagnsfidia Calcium Propionate ansnsaiiuleunnnii 25 $ulnedilaitus
duvunegn s Verdad F520 wag Verdad N6 anunsafnongmaiiulafs 14 fulasduiy
AudduLay M3AN Purac Taefl T2 way T3 florgmsifiuannnit 25 Ju Tued T4 flony
mMsiuiies 15 Yuusfin Ta fanududures Verdad F520 ga udnaa1nansed 4 azuivleh
vuntlsgns T4 fe1 pH geandignedu vtioraidesnann Verdad F520 Saruannsalums
fudimssauessldmluanisidunse Sidmalviiusvansamlunsrodudesianas
YU agm ST Verdad N6 waglalidis Purac (T6) fidn pH g Zeen9dmwa

AoANENNsaluNSTUBINTSYYeIIanas i lilangnsiiuau

M1519% 10 ognsiiuvesuni

Replicate 1
Number of bags exhibiting visible mold spot
T1 T2 T3 T4 T5 T6 T7 T8
Foxmula (1% F520, (1% (2% F520, (2% (1.5% (1.5% N6, (Control) (0.35%
0.2% Purac) F520, 0.2% F520, F520, 0% Purac) Cal Pro)
Day 0% Purac) 0% 0.1%
Purac) Purac) Purac)

1 - - - - - - - -
2 - - - - - - - -
3 - - - - - - - -
aq . - . - . - - .
5 - - - - - - - -
6 - - - - - - 5 -
7 - - - - - - 5 -
8 - - - - - - 5 -
9 - - - - - - 5 -
10 - - - - - - 5 -
11 - - - - - - 5 -
12 - - - - - - 5 -
13 - - - - - - 5 -
14 - - - - - - 5 -
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Number of bags exhibiting visible mold spot

T1 T2 T3 T4 T5 T6 T7 T8
Foxmula (1% F520, (1% (2% F520, (2% (1.5% (1.5% N6, (Control) (0.35%
0.2% Purac) F520, 0.2% F520, F520, 0% Purac) Cal Pro)
Day 0% Purac) 0% 0.1%
Purac) Purac) Purac)
15 - - - - - - 5 -
16 - - - 2 - 1 5 -
17 - - - 3 1 1 5 -
18 - - - 3 1 1 5 -
19 - - - 3 1 1 5 -
20 - - - 3 1 1 5 -
21 - - - 3 1 1 5 -
22 - - - 3 1 1 5 -
23 - - - 3 1 1 5 -
24 - - - 3 1 1 5 -
25 - - - 3 1 1 5 -
Replicate 2
Number of bags exhibiting visible mold spot
T1 T2 T3 T4 T5 T6 T7 T8
Foxmula (1% F520, (1% (2% F520, (2% (1.5% (1.5% N6, (Control) (0.35%
0.2% Purac) F520, 0.2% F520, F520, 0% Purac) Cal Pro)
Day 0% Purac) 0% 0.1%
Purac) Purac) Purac)
1 - - - - - - - -
2 - - - - - - - -
3 - - - - - - - -
aq - - - - - - - B,
5 - - - - - - - B,
6 - - - - - - 4 -
7 - - - - - - 5 -
8 - - - - - - 5 -
9 - - - - - - 5 -
10 - - - - - - 5 -
11 - - - - - - 5 -
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Number of bags exhibiting visible mold spot

T1 T2 T3 T4 T5 T6 T7 T8
Foxmula (1% F520, (1% (2% F520, (2% (1.5% (1.5% N6, (Control) (0.35%
0.2% Purac) F520, 0.2% F520, F520, 0% Purac) Cal Pro)
Day 0% Purac) 0% 0.1%
Purac) Purac) Purac)
12 - - - - - - 5 -
13 - - - - - - 5 -
14 2 - - - - - 5 -
15 2 - - - - - 5 -
16 2 - - 2 - 1 5 -
17 2 - - 3 1 1 5 -
18 2 - - 3 1 1 5 -
19 2 - - 3 1 1 5 -
20 2 - - 3 1 1 5 -
21 2 - - 3 1 1 5 -
22 2 - - 3 1 1 5 -
23 2 - - 3 1 1 5 -
24 2 - - 3 1 1 5 -
25 2 - - 3 1 1 5 -

45  NSANEINISNAEIUNISUSZENEURE (sensory evaluation)
PNMINAgeuNNUsTamduiagnageuimmveumusamanuIrulmngn sl

Arureuiundusey dedudaliunninety  witvaseudenumeulnssiuserunilgnsiild

F520 2% wazlalld Purac (T4) 1niian Tuvassfivundsgnsduiinuweulaesiuiliunne s

a v o

aghadltydn Aty Mnmsvagsunasvavduialanssannuinvuudiges T1, T3 uag T5 4

seAuANUIEINNNIvuNteansitld Calcium propionate aesditiydn Aty diuvuntegns T2

wag T4 Hszauarunsenliunnsnaingnseuny



A1519% 11 WanNsNadauNIsUsTanauna

Bread formula Color Odor

Crumb Crust

T1 (1% F520, 0.2% Purac) 53°+12 51°+13  47°%14

T2 (1% F520, 0% Purac) 56%+1.1 55°+13  47°%15
T3 (2% F520, 0.2% Purac) 51°+13 52°+1.1  45°%13
T4 (2% F520, 0% Purac) 55%+11 54°+12  4.6°+1.3
T5 (1.5% F520,0.1% Purac)  5.4°2+09 51°+12  4.1°%15
T6 (1.5% N6, 0% Purac) 51%+1.2 4.4°+14 49%+14
T8 (0.35% Cal Pro) 59°+1.0 56°+1.1  4.4°+15
Bread formula Texture Taste Overall

T1 (1% F520,0.2% Purac)  4.9°+12  4.1°+17 4.6%+1.3
T2 (1% F520, 0% Purac) 53%1.1 44%°+15 47%+12
T3 (2% F520,0.2% Purac)  52°%1.1 4.6°+12 48%%10
T4 (2% F520, 0% Purac) 50°+1.4 5.1%1.2 5.21.1
T5 (1.5% F520,0.1% Purac) 5.1%12 44%+12  4.6°%+1.1
T6 (1.5% N6, 0% Purac) 51%1.0 4.9%14 49409
T8 (0.35% Cal Pro) 52°+12 49%12 5110

v o

tianddidnesiniueyglunsaduilifie wiu wansdanrmuandisiuegeilitos sddy (p < 0.05)

c—T] c—T) T3 T4 T5 T6 T8

Crumb softness

Bitterness Crust hardness

Sourness

A9 3 NMsUSTIRUM TN UNNUTEaVEURE (Sensory evaluation)
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uni 5
djUnan1sITBuaaLauaLuL

51  #@5Unan1sivy

m3ld Verdad F520 waz Verdad N6 finanansBaengnisinuvesuuisann 5 fudu
agnatien 25 Sudlasufiugnsauau msldmsnauvesnsauedinmeaniFsanm sovianly
unum sl Calcium propionate edfudamsiaiyvess endlsfiniy aruanunsalumadu
a3 TaTresiuiua1 pH vesundlauazanuanizanmdunse maiuasmail
Sfavilien pH dussiumsiiis Purac Saianusdudieanan pH dianefvmnzan

n151d Verdad F520 wag Verdad N6 @anaaus o8 n¥aen1an18A I nya3vuuds
Hosnnnsauedinilidorutidanundannniuasiadounsdonvosuadsiidundy
ansmuAuEnties N snageumMsBenuINgUILaanyd vumtlagnsiild Verdad F520
1% Sidnwarnameonwitldunnansedsiiod Aydlofieuiugasmue

nauvinisinergnisiiunaz dnyarnianien nuesvunds lnegns T2 way T3
ansadaengmaiiuldediaiios 25 uviitu Tnegnsimangaufumsuldluruuiide gns
T2 #1514 Verdad F520 1% wazlaild Purac 1ileaa1nn15ld Purac 0.2% wagtiiuan
duduves Verdad F520 u 29% vinlmagouiudiesanuIessingasniuauesidl
Fodday fefunisiiin Purac il edSue pH 3 slaiflanusndu il osa1n Verdad F520 19%
annsavvihidumsdunsesyvessild
52  dawsusuug

Hosnmanageunlnsmsdannnsuuuaaduiedslummegeusigmsiiy
vosruntad saru lun15vlulF a3 59I A1 TMA @eULE 851 41833 Direct examination,
Dilution plating method %38 Direct plating method ilelvidianuusiugilunsmaasuony
naifvrundai gy wararusosenuduuima CFU/g i esnnugiauaIwnaga
IV THAT M VUL EUNADINT UsemAnsuIneraansnmsunmg muualiennis

Uszimaundedl@esuas Banvasnaslalifiu 100 CFU/g
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UIIUIUNIY

B5vmed e, 35msldinderinsiioduila (Texture Analyzer) Jnfegnanan S I
1438 nnaounu TPA. [eeulat]. 2561. wiasiiun : httpy/agro-
industry.rmutsv.ac.th/agro/th/taxonomy-vocabulary-1-terms-75
[4 nuANuS 2563]

Uszmansengeans1sagy Besingidevuenms atud 84 (wa. 2527)

UTMANTENTINEATITE L%ﬁmqlﬁaﬂummi Uil 119 (A, 2532)

Ui tewvin, w3sgves dsiayasd way 1osa $nund. msusulpaamnuazine1gnIsiiu
S

Uadeuunaiieilngldan si1ueatinaInnsnesdin nsnn3n LaznIakanin. iuadlan :
URINYI1QULTAIT, 2553

s s e, mandniasiauioulsdlefiuadiol fiduiringlumshdadendelsaly
. anvdnmalulagianin driinivn wmalulagmsiness uninerdemaluladys
W3, 2554.

ung ages. ansiusiluvundla. eeulatl]. 2557 undsiin -
https://www.pharmacy.mahidol.ac.th/th/knowledge/article/191/a5Ausluauy
U4/ [9 Mg 2562]

§9291 Wudns. dunISlunde faumiuine. NInInTineImaniuing. 47 (wquaiau 2542)
Apeldoorn, M. E. V., Speijers, G. J. A. Maltogenic amylase.[online]. 1998. Available
from:
http://www.inchem.org/documents/jecfa/jecmono/v040je06.htm [2019,
September  11]

Debonne, E., et al,, The influence of natural oils of blackcurrant, black cumin seed,
thymeand  wheat germ on dough and bread technological and
microbiological quality. Food science and Technology. 93: 212-219, 2018.

Holmquist, G. U., Walker, H. W.,and Stahr, H. M. Inflience of temperature, pH, Water
Activity and Antifungal Agents on Growth of Aspersillus flavus and A.

parasiticus. Journal of food science 48 : 778-782, 1983.
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1) MSAASIZIINANIS I Preservatives adluvundswaaudfniand

#1319 4.1 A1 pH dough

Tests of Between-Subjects Effects

33

pHdough
Type lll Sum of Mean
Source Squares df Square F Sig.
Corrected a
Model .386 7 .055 2.077 | .164
Intercept 449.228 1 449.228 | 16904.159 | .000
Trt 386 | 7 .055 2.077 | .164
Error 213 | 8 027
Total 449.827 | 16
Corrected
Total 599 [ 15
a. R Squared = .645 (Adjusted R Squared = .334)
11319 9.2 A1 pH uuly
Tests of Between-Subjects Effects
pHbread
Type Il Sum of Mean
Source Squares df Square F Sig.
Corrected
Model 4402 | 7 063 15.026 | .001
Intercept 459.995 1 459.995 | 110013.813 | .000
Trt 440 7 .063 15.026 | .001
Error .033 8 .004
Total 460.469 | 16
Corrected
Total 473 | 15
a. R Squared = .929 (Adjusted R Squared = .867)



f1974 4.3 A1 water activity

Tests of Between-Subjects Effects

Aw
Type Il Sum of Mean
Source Squares df Square F Sig.
Corrected
Model 0002 | 7 | B.756E-5 289 | .940
Intercept 14.556 1 14.556 | 112024.108 | .000
Trt .000 7 3.756E-5 .289 | .940
Error .001 8 .000
Total 14.557 | 16
Corrected
Total .001 15
a. R Squared = .202 (Adjusted R Squared = -.496)
7119714 4.4 A1 moisture content
Tests of Between-Subjects Effects
MC
Type 11l Sum of Mean
Source Squares df Square F Sig.
Corrected
Model 22 0972 7 3.157 270 | .949
Intercept 38727.977 1 38727.977 | 3317.577 | .000
Trt 22.097 7 3.157 270 | .949
Error 93.389 | 8 11.674
Total 38843.462 | 16
Corrected
Total 115.485 | 15
a. R Squared = .191 (Adjusted R Squared = -.516)
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2) M IAIIENHANISIE Preservatives adtuvundanatnninkasUsinms

1579 4.5 UIALN

Tests of Between-Subjects Effects

Weight
Type Il Sum of Mean

Source Squares df Square F Sig.

ted
E/Izl;;:f ° 40.3012 7 5.757 564 | .768
Intercept 829210.572 1 829210.572 | 81185.713 | .000
Trt 40.301 7 5.757 .564 | .768
Error 81.710 8 10.214
Total 829332.583 | 16
Corrected
Total 122,011 | 15
a. R Squared = .330 (Adjusted R Squared = -.256)

A19719 4.6 USUInsT e
Tests of Between-Subjects Effects
sp.vol
Type 11l Sum of Mean

Source Squares df Square F Sig.
Corrected
Model 6112 7 .087 1.495 | .292
Intercept 159.201 1 159.201 | 2725.758 | .000
trt 611 7 .087 1.495 | .292
Error 467 8 .058
Total 160.280 | 16
Corrected
Total 1.079 | 15

a. R Squared = .567 (Adjusted R Squared = .188)
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15149 4.7 USu19s

Tests of Between-Subjects Effects

vol

Type Il Sum of Mean
Source Squares df Square F Sig.
Corrected
Model 26823.3522 7 3831.907 1.684 | .240
Intercept 8238823.012 8238823.012 | 3621.092 | .000
trt 26823.352 7 3831.907 1.684 | .240
Error 18201.855 8 2275.232
Total 8283848.220 | 16
Corrected
Total 45025.208 | 15

a. R Squared = .596 (Adjusted R Squared = .242)

3) M IASIEIRANISIE Preservatives adtuvuntenodildontasilavaavuutls

A1519 4.8 A1 L* vealdonuunds
Tests of Between-Subjects Effects

Lcrust
Type lll Sum of Mean
Source Squares df Square F Sig.
Corrected
Model 79.4642 | 7 11.352 514 | .802
Intercept 37384.222 1 37384.222 1691.280 | .000
Trt 79.464 7 11.352 514 | .802
Error 176.833 8 22.104
Total 37640.519 | 16
Corrected
Total 256.297 | 15
a. R Squared = .310 (Adjusted R Squared = -.294)
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A1519 4.9 AN a* Yaaannvuula

Tests of Between-Subjects Effects

Acrust
Type Il Sum of Mean

Source Squares df Square F Sig.
Corrected

Model 18.8762 7 2.697 .659 | .702
Intercept 4703.559 1 4703.559 | 1150.254 | .000
Trt 18.876 7 2.697 .659 | .702
Error 32.713 8 4.089

Total 4755.148 | 16

Corrected

Total 51.589 | 15

a. R Squared = .366 (Adjusted R Squared = -.189)

M1574 4.10 A1 b* Guaqmﬁaﬂsuumﬁq
Tests of Between-Subjects Effects
Bcrust
Type Il Sum of Mean
Source Squares df Square F Sig.
ted

E/I(c))r(;:f © 31.1532 7 4.450 .836 | .587
Intercept 13779.825 1 | 13779.825 | 2588.876 | .000
Trt 31.153 7 4.450 .836 | .587
Error 42582 8 5.323
Total 13853.560 | 16
Corrected
Total 73.735 | 15

a. R Squared = .423 (Adjusted R Squared = -.083)




M1519 9.11 A1 E* waalasnvuuds

Tests of Between-Subjects Effects

ECrust
Type 11l Sum of Mean
Source Squares df Square F Sig.
Corrected
Model 79.7412 6 13.290 .810 | .593
Intercept 459.661 459.661 | 28.010 | .001
Trt 79.741 6 13.290 .810 | .593
Error 114.874 | 7 16.411
Total 654.276 | 14
Corrected
Total 194.616 | 13
a. R Squared = .410 (Adjusted R Squared = -.096)
A58 €.12 A L* veaiiovundl
Tests of Between-Subjects Effects
Lcrumb
Type Il Sum of Mean
Source Squares df Square F Sig.
Corrected
Model 384542 | 7 5.493 524 | 795
Intercept 93091.349 1 93091.349 | 8885.927 ([ .000
Trt 38.454 7 5.493 524 | 795
Error 83.810 8 10.476
Total 93213.614 | 16
Corrected
Total 122.265 | 15

a. R Squared = .315 (Adjusted R Squared = -.285)

38



A1519 4.13 A1 a* VBB YUUT

Tests of Between-Subjects Effects

Acrumb
Type Il Sum of Mean
Source Squares df Square F Sig.
Corrected
Model 41.4042 7 5.915 1.266 | .371
Intercept 47.128 1 47128 | 10.088 | .013
Trt 41.404 7 5.915 1.266 | .371
Error 37.373 8 4.672
Total 125.906 | 16
Corrected
Total 78.778 | 15
a. R Squared = .526 (Adjusted R Squared =.110)
A1574 4.14 A1 b* veaidlovunile
Tests of Between-Subjects Effects
Bcrumb
Type Il Sum of Mean
Source Squares df Square F Sig.
Corrected
Model 9.0172 7 1.288 .682 | .687
Intercept 1985.259 1 1985.259 1050.841 .000
Trt 9.017 7 1.288 .682 .687
Error 15.114 8 1.889
Total 2009.390 | 16
Corrected
Total 24.130 | 15

a. R Squared = .374 (Adjusted R Squared = -.174)
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A1519 4.15 A1 E* vaailavuutl

Tests of Between-Subjects Effects

ECrumb
Type Il Sum of Mean
Source Squares df Square F Sig.
Corrected
Model 36.6182 6 6.103 .857 | .567
Intercept 226.181 1 226.181 | 31.749 | .001
Trt 36618 | 6 6.103 857 | .567
Error 49.868 7 7.124
Total 312.668 | 14
Corrected
Total 86.486 | 13
a. R Squared = .423 (Adjusted R Squared = -.071)
4) msiesEinansld Preservatives aslurusilsrodnuas i
f19714 4.16 A1 Hardness
Tests of Between-Subjects Effects
Hardness
Type Il Sum of Mean
Source Squares df Square F Sig.
Corrected
Model 4782 7 .068 15.079 | .001
Intercept 6.372 1 6.372 | 1407.680 | .000
Trt 478 7 .068 15.079 | .001
Error .036 8 .005
Total 6.886 | 16
Corrected
Total 514 | 15
a. R Squared = .930 (Adjusted R Squared = .868)
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f113149 9.17 A1 Springiness
Tests of Between-Subjects Effects

Springiness
Type Ill Sum of Mean
Source Squares df Square F Sig.
Corrected
Model .0052 7 .001 786 | .618
Intercept 12.146 1 12.146 14212.046 .000
Trt .005 7 .001 786 | .618
Error .007 8 .001
Total 12.157 | 16
Corrected
Total .012 15
a. R Squared = .407 (Adjusted R Squared = -.111)
71574 4.18 A1 Cohesiveness
Tests of Between-Subjects Effects
Cohesiveness
Type Il Sum of Mean
Source Squares df Square F Sig.
Corrected
Model .0672 7 .010 1.407 | .320
Intercept 6.343 1 6.343 | 927.607 | .000
Trt .067 7 .010 1.407 | .320
Error .055 8 .007
Total 6.466 | 16
Corrected
Total 122 | 15

a. R Squared = .552 (Adjusted R Squared = .160)
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M1519 4.19 A1 Gumminess

Tests of Between-Subjects Effects

Gumminess
Type Ill Sum of Mean

Source Squares df Square F Sig.
Corrected

Model 1092 7 .016 4962 | .019
Intercept 2.401 1 2.401 768.075 | .000
Trt .109 7 .016 4962 | .019
Error .025 8 .003

Total 2534 | 16

Corrected

Total 134 | 15

a. R Squared = .813 (Adjusted R Squared = .649)

§11974 4.20 A1 Chewiness
Tests of Between-Subjects Effects
Chewiness
Type Il Sum of Mean

Source Squares df Square F Sig.
Corrected

Model 0682 7 .010 4678 | .023
Intercept 1.804 1 1.804 | 866.576 | .000
Trt 068 | 7 .010 4.678 | .023
Error 017 8 .002
Total 1.889 | 16
Corrected
Total .085 | 15

a. R Squared = .804 (Adjusted R Squared = .632)
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Description

Specification

Suggested labeling

Verdad® F520

46

Verdad F520 is a vinegar and cultured (cane) sugar intended for food application.

Product
Intended use

Form

Color

Vinegar

Dry matter

Cultured sugar

Free acidity (as acetic acid)
Sodium

pH (10% solution)

Purity
Arsenic
Lead
Cadmium
Mercury

Microbiology
TAMC

TYMC

Salmonella

E.Coli
Enterobacteriaceae
Staphylococcus

Labeling

vinegar, cultured sugar
food

liquid

brown

52.0 - 58.0 % (w/w)
48.0-52.0 % (w/w)
42.0-48.0 % (w/w)
4.0-7.0% (w/w)
3.0-7.0% (w/w)
5.0-5.4

max. 2 mg/kg
max. 2 mg/kg
max. 1 mg/kg
max. 1 mg/kg

max. 5000 counts/g
max. 100 counts/g
absent in 25 gram
absentin 10 gram
absent in 10 gram
absent in 10 gram

vinegar and cultured or fermented
sugar

Y'suggested labeling depends upon the intended use and local regulations. The food

manufacturer is responsible for food label compliance.

AR 5 nsaBunse Verdad F520



Description

Specification

Regulatory / Registration

Suggested labeling

Verdad® Powder N6

47

Verdad Powder N6 is the powder form of a natural product based on a label friendly ingredient:

white distilled / spirit vinegar.

The vinegar is produced by fermentation using specifically selected food cultures. Verdad Powder
N6 is the powder form of vinegar, has a mild vinegar taste and is intended to be used in food

products.

Product
Intended use

Form

Appearance (visual)
Moisture content

Free acidity

pH (10% solution)

Particle size max. 1500 um

Purity
Heavy metals
Sulfites

Microbiology
TAMC
TYMC

CAS number

GRAS status

Patent application pending in
Patent granted in

Labeling

vinegar
food

powder

off white
9-15 % (w/w)
5-7 % (w/v)
5.8-6.2

min. 95 %

max. 10 mg/kg
max. 10 mg/kg

max. 100 counts/g
max. 100 counts/g

8028-52-2 (vinegar)
vinegar is GRAS

BR, CA, US

EP (EP2880146B1)

vinegar or vinegar powder g

Y'suggested labeling depends upon the intended use and local regulations. The food

manufacturer is responsible for food label compliance.

AMNA 6 NSABUNIE Verdad N6
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