198 21551539 IUAS TV uns.wszuas U9 14 avuil 2 nsngIAN-51I1AL 2563

http.//journal.rmutp.ac.th/

N53U35N15USUNIAYBNRNILNZaaNALATaIUSUdNTWANLITUNSA

MElANTIIAIUANAUNDNLALAINAUUTIEINTA

Jouvdy grssaudny! Ruiiey weeduned® wellivs yueadan' duadd fuves!

a [ a v % (1 v 6 0‘3*
BUNTUT NIYBATIFA" LLaZ NANTDI ‘W‘L!ﬁq’eﬂllﬂﬂ

! pzmnalulagannssumans winerdemalulagsvunanszuns

2 pugdennssuaans andumelulagnszaoundninnumnmsainnss U

? pngIneeansuasinalulad univerdemalulagsnsupanganm

1168 AnnAluladaNNTsNAIENS aUUATELSET LWAREN NTINNUNILAT 10300
21 9080a9N3 1 UYa1ANIeds lwaaIAnTeds NTIVMNINIUAT 10520

> 2 QUUUNEUR UWAIVRUVIE WARINT NFUNNAMIUAT 10120

SUUNAIIL 9 UNTIAU 2563 UnluunAata 29 AugIe 2563 mayusuunnaiy 21 9aIA 2563

[ o

MAEiiTagUszasdifiednwnssnisnsusunsavesinunsadndendesusuanimeadune
Melin1snIvANgUNNkAANAUUTTEINIA 4 N353T laun nsuSunsaluanniganuduussenauni
(n553357 1) miﬂ%’unimsluaqumwgmmi‘]unm 10 (5333391 2) waw 20 W17 (1353357 3) wagn1USY
nsaluaameayamasduiuanzussemaund 1 9l (133357 ) Inglfiaiestuanmanudunse
it Usznaude 2 damundn 1o drumuauguvniluiwouardsidusinarsnihamdou uazdu
muauausuneludnesdviegluaniizgygyinia siinisauavgamgiivazanuiuluseninanseuiuns
Usunsaliaeiifi 40 oarwaidod waz 0.5 bar aua1du taeldlusunsy PLC (Programmable Logic
Controller) T HULARADSAIUALNTFUILNITIMUALALLARINALLTFUUANIAT (SCADA) KamSAnw U
nsUfunseluannzdndiianuiuussonaldinalunsdgaunauiuniinmsuiunsaluannizayania
NNNIIs TnenssSnsudunsaluannzanane 1 alus adufuannzusseinmaund 1 9alus 1Huisd
Tnanlunsdrdaugaduiian Ao 7 4alus mevdinsusunsahnsussadnunasnasluriaufandouiu
iAo ‘?Jmsinuazﬁﬂﬂ@hr??aﬁqmmﬁ 85 sarwaLdoa unan 15 wifl wudn Surugdunidvenun
Escherichia Coli wagdar 51 H91uulitAUNUANINTFIUVOINTENTINEITITUAY WaLATITLUNY

Staphylococcus aureus Menaan1siiusnvnduan 7 Ju igamaiivies

AdRey : LasesUsuanmAulunse; dn1izdyanIg; Anungadn; N15nes

* JinusUseauemulng: +668 9430 5499, luswilddiannseing: putkrong.p@mail.rmutk.ac.th


http://journal.rmutp.ac.th/
mailto:putkrong.p@mail.rmutk.ac.th

RMUTP Research Journal, Vol. 14, No. 2, July-December 2020 199

http.//journal.rmutp.ac.th/

Acidification Processes of Carving Vegetable Using Acid
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Abstract

This research aimed to study the acidification processes of carving vegetable using acid
conditioning machine under temperature and pressure control which was developed in this study.
Four acidification procedures were done at normal atmospheric pressure (method 1), under vacuum
pressure for 10 (method 2) and 20 min (method 3) and vacuum pressure alternating with normal
atmospheric pressure for each of 1 hour. There were two main parts of acid conditioning machine
including the temperature controller inside the pickle tank and heat conductor tank, and the pressure
controller inside the pickle tank. The pickling temperature was stabled at 40°C under the pressure
of 0.5 bar. PLC (Programmable Logic Controller) program was used to write the ladder for controlling
all processes and display through SCADA system. The results showed that the acidification method
by soaking the carved-rose carrot under vacuum pressure alternating with normal atmospheric
pressure showed the shortest time to equilibrium by 7 hours. Then, the carved-rose carrot was packed
in the glass jar followed by sterilized in boiling water for 15 minutes and stored at room temperature
for 7 days. Total bacteria count, Escherichia coli and Yeast-mold were not exceeded than the
standard limit. Staphylococcus aureus was not detected throughout the storage periods.

Keywords : Acid Conditioning Machine; Vacuum; Vegetable Carving; Pickling
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=
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yosudsfiazaroinldiuduvinfudesay 59.24
(15797 6) Tuvasiivsinamewdsiiavareinlaly
fogatnnasanasainUsinasudu (Gesay 30.10)
Sovar 4.98 ludalusdl 4 (5197 6) wazdiusuna
Asfiaunseite 12 Hlus LﬁaﬁuqﬂﬁzaxLaaﬂﬂwsmaq

Savazvasndaiiazatevnlsvasuinosanaisosas
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Wuieriunsaeuzaslneldinsesnesniui
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M13°99 5 Fouarn15anaveIAiloYYeILATENLNEARNABNNNAIY LarTauasn1SIiuTUVDILaYYDIUINDS
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ac A
N334IN 1

554759 2

Ao a Ao
N33UIIGN 3 N3N 4

bI81
(%J’JISN) LAIDN ﬁqﬂas‘i AN ﬁmaa AIDN 5’1%«1 LAIDN ‘5’19\8\1
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 12.64 14.47 13.12 14.73 12.32 13.65 16.64 14.73
2 14.08 16.82 13.76 18.56 17.60 15.26 17.12 16.31
3 15.68 18.07 17.44 20.47 20.32 16.05 19.84 17.07
4 17.28 21.16 22.24 19.53 22.08 15.53 23.52 20.23
5 20.32 19.29 22.40 20.23 23.36 16.05 23.36 20.93
6 20.80 18.81 25.12 20.70 21.60 16.31 24.16 2251
7 23.52 19.53 26.56 21.61 22.40 16.05 25.76 25.68
8 23.04 21.16 24.32 22.29 22.72 16.82 25.76 26.68
9 23.36 19.76 25.12 22.29 23.36 16.56 26.24 26.49
10 24.64 20.70 26.72 21.84 25.12 16.31 26.24 26.88
11 27.20 18.81 28.32 21.61 26.40 16.31 26.72 27.08
12 28.32 18.32 27.84 22.95 26.40 16.05 27.52 19.29
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0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
il 16.67 4.32 17.58 1.33 13.79 3.65 33.63 3.32
2 37.50 4.98 21.88 5.98 2991 3.32 34.78 3:32
3 42.31 4.65 33.04 2.99 40.00 4.65 44.44 3.32
4 40.00 4.98 41.86 1:33 45.65 4.65 51.92 4.98
5 45.65 2.99 42.31 5.65 46.81 3.99 51.61 4.65
6 44.85 1.00 44.85 3.65 47.18 2:33 55.36 5.65
7 52.53 -3.32 49.32 3.99 51.30 3.65 54.82 6.31
8 52.5% -0.33 54.55 4.65 50.98 2.99 54.27 5.98
9 54.82 1.66 56.65 5.32 53.42 3.65 55.88 6.64
10 55.62 233 56.14 7.31 55.88 3.65 57.63 6.31
1. 56.14 332 57.14 6.31 57.63 2.99 58.79 6.64
12 59.02 3.32 55.88 8.31 59.46 3.32 59.24 6.31
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q‘ a v
mqm‘mgwaa
Total Yeast
Staphylococcus
bacteria E. coli &
Days aureus
count (MPN/g) Mold
(/0.1 g)
(cfu/g) (cfu/g)
0 <10 Not Detected <3 <10
1 <10 Not Detected <3 <10
2 <10 Not Detected <3 <10
3 <10 Not Detected <3 <10
4 <10 Not Detected <3 <10
5 <10 Not Detected <3 <10
6 <10 Not Detected <3 <10
7 <10 Not Detected <3 <10

Wual 15 w1l wazidusnw iiduman 7 Ju 7

N ivies Nud1 AaeATTEEIAINITUTNY
JaunIgnamuaLazdansidiuiudeenidi 10

CFU/g E. coli fidnuiutasnin 3 MPN/g Lansie
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