C asAnnaseaadduussgnszlesnndndeanesnzauas
~ ASTUDY ON CANNED GRUEL PRODUCTION FROM
"~ RED JASMINE BROWN RICE

ot ) T R 2.
- IneniiwusiidudumilavesnsfinnanmdngasBaaninenmansuniadia
e R e ! arINmanMIens '

e : ARIZYATIMAIININYAS
e e ﬁﬂ%uﬁniuhﬁmznmaﬁ‘mmnnmm:zﬁ'a
§ G T |  KMITL-2016-A1-M-053-256



= a 9 %4 v % a
miﬁﬂ‘kﬂﬂ]‘iwﬁﬂﬁuTJﬂ%J‘iJ‘J‘JC‘gﬂiZ{'?Ninﬂﬂlﬁﬂﬁ@dﬂﬂ%ﬂ%ﬁ!!ﬂﬂ
A STUDY ON CANNED GRUEL PRODUCTION FROM

RED JASMINE BROWN RICE

waselnau $1HINY

PLOYPAILIN CHUMNIWIKRI

a a ¢ : [y a v A
InentinusiiluaiuriisvesmsanmmurangasiSyanInenmansumiiudia
a a d
MUIBINNANANITNITONS
AMZYATIHNITHINYAS
amiiumalulagnszaeunaudnumisaIansziia
W91, 2559

KMITL-2016-AI1-M-053-256



A STUDY ON CANNED GRUEL PRODUCTION FROM

RED JASMINE BROWN RICE

PLOYPAILIN CHUMNIWIKRI

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENT FOR
THE DEGREE OF MASTER OF SCIENCE IN FOOD SCIENCE
FACULTY OF AGRO-INDUSTRY
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
2016

KMITL-2016-AI1-M-053-256



COPYRIGHT 2016
FACULTY OF AGRO-INDUSTRY

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG



AUSYATIHNIININEAT

L7 =y Vv Y L
asumalulagnszaemndidigunsmansyis

TuSusesineniinus
Fadednenfivius msAnIMsKanTIANLIIInszilesnindndesmeaungdiag
A STUDY ON CANNED GRUEL PRODUCTION FORM RED JASMINE
BROWN RICE
Ferinany warwasylwiy $1131
sHaszdm 56608009
Paan M ansunIinme
mnin MNAMAATAITOINAS

¢l = = d A
mm‘sﬂmﬁﬂm’mmuwuﬁ Nﬂ.ﬂ‘i.QWi WHNUNT

d-:i a = din
E)W]‘SEI‘YI‘I.ERH’I‘J‘I’ISHNWNﬁﬁ’JN .

ANZNITHMIARUINEUNUS awilote
HALAT.YNT NENYNS %"‘
we.as. lasen Madyad A
A3 ANTWad uAUIUUN g
YNl sWusAAYY !

Fu /dow Uneen 5nsagiaw 2559 1an 10.00 W, Hugduly

anuNaey o #od A 303 91msnanus

AMZYATIHMAITTUNBATITUTOINAD

e

(599PN AN 19138 A3 Usziius Judlsaw)

ANUAAUZIATINNTTUNYAS



Y a a Jd =i a g 9 + 9 Y
JUVIINENUNUD ﬂﬁﬁﬂ‘]elTﬂﬁWa{s’]"‘lﬂlmﬂﬁii}.ﬂi%ﬂﬂﬂiﬂﬂﬂﬂ’lﬂaﬁ]ﬁ

NOUNZALAY
WpAnH wamaes lwau $iidny
stadszdia 56608009
Saan MeAATNMITUNA
TMIN ININAAINMTOINI
N.el. 2559

dd' a a dJ A
mmmmﬁnmmmuwuﬁ Wﬁ.ﬂi.q‘Wi WENUYNT

UNAALD

= a2 9 9 + 9 Y a 29 =
MIANBIMINAAVIIANVITYNT2T]0991NV1INABIM DNV ALAL [TUAUIINMIIANYING
A = Y Y a 1 S o v 1
nlasutlasmupimeninedtIndedrioNNzauAd lus g HINMINUTIE WUN TusEnINg
g o 3 v a & A ¥ a Yy & 9 A &
MaNUFNBUNaATINdeIrBNNEaLAuTluIZEzIA1 6 1ADUUY Unaliwaav1INMANNAY
a 2 4 v < ¥ <
vazdlsuimes luTamWygaun 9nfosaz 10.78 111 12.00 naziesay 20.44 11y 23.39
o v o w o ' I A 2 Py ' '
AN 9ATINTEAAILAZMANVUTINNNINIY ATITNAUAIANUHHEIAZAIAINE I
] 9 Ao A g A X v
(L*) v0unan11INTManauloszezna M an Uiy luaiuganImnsys szezainis
=

3 o Lg [ Y - Y 9 [ o o = g
INUINHIINVU ff\‘]Wa1ﬁ§$8$L3a1ﬂisﬁ1Uﬂ15HQﬁu BATINIIVYIIYAI LASBATINITAAFUUT U

A X
AVNUUU

a 9 9 + o I~ 9 o +
mseant1auUsIInszilesi lasussywandia 20 n§u aslunszilosvua 307x113
a % A d’d a = 9 Yy 9 o
(83x46 mm) N N0 NAYUMAN 85 BaruwalFod ANMTNTUTosaz 0.20 (w/w) T1UIU
[ a +| v A 9 1 ﬁy d' a ~ ] dy
150 n3u Yadnseilowiui 1dannzmsandenguvgi 120 osruwaided na1lunisaiuie
A o s v Vo D} 9 + A a Y @

20 wiinazanuau 2 w15 azlian F, 1niny 11.2 tnduussanszilesiingaldlianuue
A v Y Y A 9 V=R "y + 3
o ufuTduNMVIENRInaIa Jumsnaaod laanyinaveamsugin lunszilouilu

a0 o ] dy 1 9 Y + d' a
52821781 0, 20, 50 1Az 80 U1 nout lain¥e Wy paunImvestAuUsInIziloaiinGn
A3 o < a @ [ <
andnnmnusne Iiluszezna 6 wou Huua Tyl lunamaufeinu lasainnuudaas
1 ~ Y Y o~ ) Y w1 ' ) o
MANuHTeIvei AN Junua Tivasas asedunumanuuuesivdutazdadiuns
=< 3 Yy Y A y A X 4 - A 2 o
qaduiivesindy Tuu Tumuiudeszeznar lumsusiuiu uaziloo1gnisnuiny

) ) a 1 A <3| A v ! Y 9
YBIVNINABIHONNLALAVNNUUIN 1 1A0U 11U 6 1ADU WU AIANNEI (L*) 493911794

+ A 1A a2 A A A2 ¥ A 3 o
Uﬁﬁﬂﬂﬁgﬂ@QNﬂTE]ﬂaQ ANFUAY (a*) LAz and (b*) UAUNUUU JINMUND1GNITINUITNHYI

=g

v a A 2 A g A o q Y < Yy 9 +
o3 1FlunsHaamuIvn 1 theu 1l 6 AU ‘V]ﬂ‘l’iﬂ’JﬁJL!ﬁUQ%@Q%W?ﬁﬂﬂiiﬂﬂi%ﬂﬂﬂ



[ A v o W Aaa ] <3 9 Y a Ad o 1
AR NNUITINYNNTDA (P<0.05) fJfJ'Nlliﬂﬁ'm GUTJﬂafNﬁf’JiJiJZmlﬂﬁﬂlﬂ‘ﬂiﬂ‘kﬂiu‘bﬁﬁ
A P ) = o a Yy 9 H oA < 1
POUN 2 D3 4 mmmﬁlﬂmmazmmwiumiwaﬂ IﬂfJGUTJ@]iJ‘U33§ﬂ3$ﬂﬂﬁuﬂ1ﬂ’3'musll\1 lliJlJ

1 o ] A v o W aa A a 4 Y 9 +
ANUUANA NN UDY NN UITIAYN N DA (P>0.05) LiJf’J'J!.ﬂﬂ$ﬁﬂﬂ!ﬂ1W‘lﬂ’J@]§J‘Uﬁﬁﬂﬂﬁ%‘l]’f)\?

o S o I A 1 1 1 = Y (=
HAIMINUSNEUT USO8 6 ABUNV I AIANNEIN (L*) mmﬂuuaﬂm AR (a*)
= A = y A 2 A4 3 o 2 E ' A

HAZEIrand (b*) mmﬂuuL‘Wmum’amqmﬁmmﬂmgwumﬂmu ngﬁluﬂf?ﬂ 1 1D ULTNUDY

3 o o 1 =< 3 Yy 9 A K g Y1 3 '
NMINUINYT FATIUNITAAFNUIVDIVIIANWNGIVUNIN nJuwa1wﬂ1mwmmmazmmm

kS =

S 9 9y + [ A A ' <
LWUEJ’JT@QQJTJ@?JU??@ﬂjgﬂﬁ]\jaﬂa\?ﬂ']ﬂ AN UUIUDN 6 LADU Msasudasmanundg

A o (% aa

pazanMumiolvestauussynsziles lifinnuuanasnuedniivedingniead

§ a 4 a d a o 1 ¥ Aa A J
(P>0.05) 11§031A512HATUNITIATIEHYAUNI I WU MU NDIFOAUNTI Clostridium

dd’y

o a o A v 9 1
botulinum, Bacillus stearothermophillus LA UIUIAUNTINIHUANAIUOYNIN 30 CFU/g



Thesis A study on canned gruel production from red jasmine brown rice

Student Miss. Ploypailin Chumniwikri

Student ID. 56608009

Degree Master of Science

Program Food Science

Year 2016

Thesis Advisor Assist. Professor Dr. Yuporn Peuchkamut
ABSTRACT

Study on the production of canned red jasmine brown rice gruel was done. The
physicochemical properties of red jasmine brown rice during storage was elucidated. The result
found that during storage for six months moisture content and amylose content increased from
10.78% to 12.00% and 20.44 to 23.39% respectively. Grain elongation and hardness of cooked
rice were increased. As opposed to the stickiness and lightness (L*) were decreased when storage
time increased. The cooking quality of grain found that the optimum cooking time, volume

expansion ratio and water uptake ratio were increased as time storage increased.

The production of canned red jasmine brown rice gruel first started by putting 20 grams of
rice into a 307 x 113 (83 x 46 mm) can. 85 degrees Celsius 0.2% Saline solution (150 gm) was
poured into the can before seaming. Sterilization was done in the retort with the pressure of two
bar and temperature at 120 degrees Celsius for 20 minutes. The calculated result is that F, was
11.2. The gruel in the can that was acquired from this experiment is exactly the same as gruels
that are sold in the market. In this experiment, the effect of soaking the raw rice in the can for 20,
50, and 80 minutes before sterilization was observed. The result showed that no matter what the
age of rice is; the effect of soaking on the quality of gruel has the same tendency. The longer the
time rice was soaked the softer the gruel will be. Also, the water absorption of gruel and turbidity
of gruel water were increased. If the age of raw rice used was increased from one to six months
old, then an increase lightness (L*) and decrease in red (a*) and yellow color (b*) of the resulted
gruel were observed. Moreover, the hardness of canned rice gruel decreased significantly.
However, when using rice of two to four months of age, the hardness level was not statistically
significant (P>0.05). The canned gruel was then stored for six months, and quality check was

made every month. Results showed that lightness (L*) of the gruel decreases, and the red (a*) and



v

yellow color (b*) level increases as time passes. After one month of storage, the water absorption
level of gruel increased significantly. This resulted in a significant reduction in hardness and
stickiness of the gruel. However, after that until six months, there is no statistically significant
change in hardness and stickiness. Clostridium botulinum and Bacillus stearothermophillus was
not found during the analysis of microorganisms within the six months. The total plate count was

less than 30 CFU/g.
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1 a A ti'
1pH mmmmummawwuiu

Bacteria groups

Approximate range of

Heat resistance

D Z

Low-acid and semi-acid food (pH above 4.5)

Thermophiles (spores) D250 Z (°F)

Flat-sour group (B.stearothermophilus) 4.0-5.0 14-22

Gaseous-spoilsge group (C. themosaccharolyticum) 3.0-4.0 16-22

Sulfide stinkers (C.nigrificans) 2.0-3.0 16-22

Mesophiles (spore)

Putrefactive anaerobes

C. botulinum (type A and B) 0.1-0.2 14-18

C. sporogenes group (including P.A. 3679) 1.0-1.5 14-18
Acid food (pH 4.0-4.5)

Thermophiles (spores)

B.coagulans (faculatively mesophilic) 0.01-0.07 14-18

Mesophiles (spores) D212 Z (°F)

B.polymyxa and B. macerans 0.1-0.5 12-16

Butyric anaerobes (C.pastiurianum) 0.1-0.2 12-16
High-acid foods (pH 4.00 and below)

Mesophiles non spore bearing bacteria D150 Z (°F)

Lactobacillus spp. Leuconostoc spp.

And yeasts and molds 0.5-0.1 8-10

31 : Stumbo (1973)
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s ¥ %, = time for one log cycle
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Minolta ;iu CR-400, Japan

Lovibond ’g' U TurbiCheck, Germany

Ohaus U PA4102, USA

Sartorius §1 TE214S, Switzerland

Texture Analyzer 'g"l U TA-XT Plus, UK

UV- spectrophotometer ‘é U UV1601, Japan

Nabertherm LT40, Germany
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Memmert UM 400, Germany
Retsh ZM 1000, Germany
Gerhardt § U s306AK, Germany
Gerhardt g'u Vapodest30s, Germany
Gerhardt g'u KB8s, Germany
Foss 314 FIBERTEX 1020, China
SS-245 Tomy, Japan

Heraeus Kendro, Germany

Boss tech, USA

Tefal 34 BL3071AB, China
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Ethyl alcohol 95%
Sodium Hydroxide
Glacial acetic acid
lodine

Potassium iodine
Potato from amylase
Acetone

Boric acid

Celite

J.T Baker, USA
Carloerba, Italy
Carloerba, Italy
J.T Baker, USA
Sigma, USA
Merck, Germany
Merck, Germany

Merck, Germany
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3.4.11 Petroleum ether Merck, Germany
3.6.12 Sulfuric acid Merck, Germany
3.4.13 9@ Total dietary fiber kit Megazyme, Ireland

3.5 211131989150

3.5.1 Plate Count Agar Bacton, France
3.5.2 Dextrose Bacton, France
3.5.3 Beefextract Merck, Germany
3.54 Peptone Bacton, France
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M3199 4.6 Heat Penetration Test Result

Product

Red brown jasmine rice gruel

Can size

Number of containers used in studies
Maximum fill weight*

Net weight

Moisture content of rice

pH

Headspace

Vacuum

Minimum initial product temperature
Minimum overpressure during sterilization
Minimum Come Up Time

Container orientation

Process temperature

Process time

Jj value

fh value

F, (Ball formula method)

307x113 (3 pieces) can
24 cans
20 gm
170 gm
11 %
6.3
0.8 cm
5 inch Hg
40 °C (104 °F)
2.0 bar
15 minutes
Vertical orientation
120 °C (248 °F)
20 minutes
0.51
9.77

11.2