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The quality Characteristics of Saccharified Cherry Tomato Gruel Prepared with Rice Mash
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Abstract

This study was conducted to investigate the physicochemical characteristics and sensory qualities of saccharified cherry tomato gruel with
different ratios of cherry tomato by rice mash. Saccharified cherry tomato gruel containing 0, 15, 30 and 45% cherry tomato puree was
prepared and proximate compositions, sweetness, pH, acidity, color, texture, free sugar and sensory analysis of the samples were measured.
With increasing cherry tomato puree content, proximate compositions, sweetness and acidity of cherry tomato gruel increased, and pH
decreased significantly p<0.05). Saccharified cherry tomato gruel prepared with 15-45% cherry tomato puree displayed significantly lower
viscosity. As the level of cherry tomato puree increased, L-value decreased, whereas the a-value and b value increased. Free sugar contents
of fructose and glucose contents increased while maltose content decreased. Free sugar content of cherry tomato rice gruel was ranged of
1.44-2.12, 0.53-1.06 and 0.49-0.86 respectively. Cherry tomato rice gruel with 30% added cherry tomato puree was the most preferred for
color, flavor, taste, mouth feeling, texture, overall acceptability preference. From these results, we found that adding 30% cherry tomato

puree was the best to make gruel with high sensory quality.
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2= A A (rice koj) 2 HE AF3Fb (rice mash)S ZA|3}
2 5 odE AR S AES

AN
glsto] Ax3 WEEVES

AFAFzeHtHA A27A A6E Q01D

i FHANFE Az F9 Az 9=

o WEEREE BXE AA F AlFste] A7) (Philips,
HR1378, Slovenia)2 Zo} WRZE AZS Az Wno
1587 A& d mzbA] Fo Fd FeE dE As 3
RSt o H7F AR ARSI

1) BF3lM(rice mash) ZA

Rice koji= FAF3F o] 40C7F HIS wl 0.2%(w/w)<]
Aspergillus oryzacS 7FE3s}e] Kim TY $(2010)9] ¥ o) wh
2t Azt Rice kojig 6AIRF FEAIZIAL, W, = 1 LE
Y s4cellA] 6AIRE B3kske] 75T, 1587 7HE A

< AA rice mashs THEQITHEFig. 1).

‘ Rice koji ‘

‘ Soaking, at 50°C for 6 hr ‘

‘ Adding cooked rice, water ‘

‘ Mixing ‘

‘ Saccharification, at 54°C for 6 hr ‘

‘ Autoclaving, at 75°C for 15 min ‘

‘ Grinding (2 min) ‘

‘ Rice mash ‘

Fig. 1. Procedures for preparation of rice mash,

2) YEEIES Az

e EntE=o] AEu]dke Table 13 20| rice mash =

2o sl 2AtE, FLERE F8 0, 15, 30, 40%(w/w)E
A7V F 27 AEehd ool 38zt o shdste] &
S, olF EAERE AHEIT



Table 1, Formula for preparation for saccharified cherry tomato
gruels with the different ratio of cherry tomato puree

Ingredient (g)

Sample”
Rice flour Rice mash Cherry tomato puree
CTO 20 250.0 0
CT15 20 2095 40.5
CT30 20 169.0 81.0
CT45 20 1285 1215

CT0 : sachharified cherry tomato gruel containing 0% cherry tomato puree
CT15 : sachharified cherry tomato gruel containing 15% cherry tomato puree
CT30 : sachharified cherry tomato gruel containing 30% cherry tomato puree
CT40 : sachharified cherry tomato gruel containing 45% cherry tomato puree
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Rt sRgse soc AdsshE, wwd
Semimicro-Kjeldh'Ho.2 A5 ©¥d  EX7|(Kjeltec 2400
AUT, Foss Teacator, Eden Prairie, MN, USA)Z A}&-3}31L,
ZA S Soxhlet FZ7](Kjeltec 2400 AUT, Foss Teactor,
Eden Prairie, MN, USA)E AFE3IY, ZHf+ 2H4F +
Z7)(Fibertec system M 1020 Hot Extractor, MN, USA)S A}
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AE 5 g F7FF 100 mLE homogenizer(Ultra-Turrax
T25, TKA Laboretechnik Co., Staufen, Germany)Z TF23}s}
AAEE(10,000 pm, 108)8 F FFAE Feletd =
FEA(PR-101 @, ATAGO Co., LTD, Tokyo, Japan)Z &7
st °Brix() 2 YERASITH
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5 pH &4

pHE AR 15 g& /5 100 mLo] ¥al 308 shakingdh
T No. 2(Whatman) &3#A|2 &J35le] pH meter(Orion 4
Star, Thermo Scientific, Beverbe, MA, USA)E ZA3}4th
(Kim JwW¢} Sung KH 2010),

AL A8 15 ¢ 2854 100 mLo] B3 3087 4|

MesliS olgslof TS Yot WEENIESR EHEN 797

No. 2(Whatman) S¥A2 st oA 30 mLY Z=F
£ Y3 A7](Schott Instruments, Germany)E ©]-&3}a]
299 pH7} 8.30] 2 wW7bA] 0.1 N-NaOH=E HA3}42
olu] A28 % NaOH |8HL lactic acid(w)Z &Aksle] Ut

EF 1tk Joung OKS} Kim JW 1998).
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N AE 54

A5 AEE 50 mL Faclon tubed] o] HAZA(RVT
DV-II, Brookfield Co., Middleboro, MA, USA)E o]-&3}¢]
Spindle 7o 2 60ColA 30x7t ZHEAIAH SATFATHKIm
JwWe} Sung KH 2010).
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o ofm AR BEMAES] L, a, b w22 96,11,
0.26, 2.78°]AH(Joung OKS} Kim JW 1998).
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g A AlE 10 goll 80% ethanol 90 mLE 7}3le]
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olFfstil 100 mLE FE3FAt. FEE 20 mLE E55H

S5 2 mLo AEs3 Z 02 #m membrane filter2 &

ek

Jo

)

Ho
oft
M

AL

F}5le] Agilent Technologies 1200 series HPLC systems(Palo
Alto, CA, USA)E EA13}9ict, HPLC EXZFAL columnl &
carbohydrate  column(4,6X150 mm, 5 um, Agilent
Technologies) S ARSI, A&E7]& RIDE ARSI oM,
o] FAE  acetonitrile:water(70:30%(v/v))S 1.2 ml/min &%
2 EUFAT 10 w12 FUS] BRI BEEIS
glucose, fructose, maltose, sucrose(Sigma Aldrich)S AFS-8}S]

THKim JWe} Sung KH 2010).
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Rice mash& o]&3le] WL ERES HrlEs dgldly
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SAEAL SAS(Statistical analysis System, Verison 8.1,
SAS Institute Inc)E ©]&ste] 7} AT Htd BFHAL
Z &3l A7k AFo] H-E-E one-way ANOVA(Analysis
of Variation)& #2%F % Duncan’s multiple range testZ 9]

838ke] p(0.05 FEAA FodS AASAT
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Exo FE e 747 93934, 92.55-93.200% HI13Y
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2. YSENIERO| B, pH, M=

WEENE FYo ke dEjste] Axs 98 U
EnESe Y, pH 3 AeE 5H AdE Table 33
2oh, EENESY 9hE 11.80-13.60% HYE FEER}
B A7Fge] Bobdes I, WRENE 0w H7H
(CTO)E 40% H7FHCT45)9 942l zpols HYo
(p(€0.05) T2 H7IH(CT15, CT30)9H= #Fol7b §1dth. Seo
BH(2000)7} H1gh EnfESs} EEntESe] gree 72t
4.839.57, 4.83-8. 7724 & ATAY Hr= Trrl HolA]
= Aoz yehgtl = rice mashi rice koji7} BHES
wafste] Felste] A & 7|EAs F9 shielr] wE
olth(Table 1), & 238 WLEMEZY pHE WEME
A7beFo] Wol LS 65804 4592 FoHoz A v
H(p(0.05) AEE WEErE 37ieke] WoldRE 0,049
A 0372 Fro8e g F7FsFATH(p(0.05). Joung OK$} Kim
JW(1998) WEERE 7} QTE2E AZ Al pHE #A
g vk 2nrl ZbEE A% $A8IAE,  seo
BH(2000)¢] HiloM% ErnfEZy deEnteZo 7194
b A wet et feojHo R F7EATHp(0.05).
2gh Aogfy 2 A7 F3 WEEFESS rice mash
£ o83 WEEE e FAHFER vt e A
O Seo BH(2006), Joung OK®} Kim JW(1998)¢] Ao} &
AV Aoz "t

Table 2, Proximate compositions of saccharified cherry tomato gruels (Mean +SD)
Sample” Moisture Crude ash Crude protein Crude fat Crude Fiber
CT0 757740627 0.0940,05° 2.08+0,09" 0.05%0,02" 0.12+0.05"
CT15 7821+0,54" 0.24%0.02" 2.12+0,04" 0.08+0,03" 0.1240,01°
C130 79.79£0,95" 0.44%0,03" 2.13%0,01" 0.17+0,03" 0.16%0,07"
CT45 80.21£1.06" 0.49%0.08" 2.14%0,05" 0.19%0.03" 0.18+0,03"

U Refer to Table 1
2) ac

AFAFzeHtHA A27A A6E Q01D

Means with different letters within the same column are significantly different from each other at p¢0.05 by Duncan’s multiple range tests.



Table 3, The properties of saccharified cherry tomato gruels

(Mean +SD)
Sample” Sweetness (Brix %) pH Acidity (%)
Cr0 10.80+1.59™ 6.58+0.05" 0.04+0,00°
CT15 11.80+035" 5.08%0,02" 0.18+0,00°
CT30 13.00%035" 486%0,02° 033+0,02"
Cr45 13.60+1,25° 45940,02° 037%0,01°

U Refer to Table 1

2) ad, . . s PR
““Means with different letters within the same column are significantly

different from each other at p{0.05 by Duncan’ s multiple range test.

3 WEEntE=S Hr

WEENE FYo ke deEjste] Axst 9 U
EnfESe] A 4 dye Fig 29 2 EErRES
o] AEE 2586.8-1733.3 PR WS ERLE Hylgko] wold
FE HArrt golAls AFgeldal, 53] HEEIE %
7FF(CTOE HHEERE 30, 45% F7FFH(CT30, CT45)8F
oA Aolg YERNATHP(0.05). F9f F84 582 IFE

et

o dA=Y], 1R FF, ZEARE F9 &= Foll 93
AFe weth Axe 593 fE5EH9 5HoR Fo A
T A g =9 bR FAE wiful oste] S
e Zloz d#A Att(une JH § 1998). ©]= Kim JSo}

Kwak EJ(2011)2 v}, Jung GT %0012 Waweb g1
Kim JM (20042 2ol glo] Age] Hrhkgel 7t
shof] wel Axrt wolzlthe Hael Zgheh whE pPark BH
¢} Cho HS(2009)2 AZEE H7bgo] wat Xi‘iﬂ 57}t
Jut A3 oo R F Ax Al HAtHE RAsY &

ol e} o) A gelinka A7hE .

4, HSEDERO| AT

TEErE Fd Arhe 2elste] Axd 23 WE
nESe An 24 A¥= Table 49F 2t} HEEAESS
LS 75.69-42.36 W2 WEEnE Hrleko] WolaLE
fFolHog Fashe AFS EAhp(0.05). agte 0.17-
2281992 WeENE Hrldo] ZoldfrE Fojdog =

welslols o|gslof MTE il YRENESS ZEXUEN 759

3000
2636.7 2 2586.8 @ 2566.7 b

g 2000 1733.3 ¢

K

B

2

> 1000

o ‘
cTo cTl5 CT30 CT45
Sample
Fig. 2. Viscosity characteristics of saccharified cherry

tomato gruels

" a-c Means with different letters within the same row are significantly

different from each other at p¢0.05 by Duncan’ s multiple range test,
? Sample : refer to Table 1

7o, bak 9Al 9.09-25.83 HEE WEERE 77}
BoldrE FofHor A UehHTHp(0.05). 2P
(Kim JM 5 2004), 7}(Kim JS 5 1996)2] A& 47}k u}
2 =9 L%M olzltk= A7 ZAHI} vk B Kim M
5(2004)8] &3 EY Xian-Zhang 5(2002)¢] A, Ryu SY
(2007)¢] of= FH7tel| oJFt = Algel A% bgtol
olAth= Al FAFsSIEh. park ) 5(2009)3 Kim JS
(1996)°ll oJ8lH =9 M= pH, o F/79 4 S
g whethal Hdgith, 2 A E HEERE A7
w2} pH7b R 3(Table 3), F2]F FH(Table 5% Th
Al ZAbE AL, g WEERETL AR gho]al A Fol
ofgh M xfo] FOF JaFE whol A HHH Ao},

ot Ky ot

o

Table 4, Hunter' s color values of saccharified cherry tomato gruels

(Mean=+SD)
" Color Values
Sample
L a b
CT0 75.69%0.01" 0.17+0,02° 9.09+0,01°
CT15 5810007 11.7740.05° 19.03+0.06°
CT30 47.55+0,06° 2051005 22.64+0.04”
CI45 42.36+0.06° 22.8140,03" 25.83%0.04°

" Refer to Table 1

2 *I\eans with different letters within the same column are significantly
different from each other at p{0.05 by Duncan’ s multiple range
test,
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Table 5, Free sugar contents of saccharified cherry tomato gruels

(Mean+SD)
sample” Glucose Fructose Maltose Sucrose
P (%) (%) (%) (%)
CT0 1.44%0.02 ND? 0.8620.01" ND.
CT15 195+002°  053+003  0.84%001° N.D.
CT30 2001002° 1164003 0741007 ND.
CT45 2.12+0.01" 166+001"  04940.01° ND.

Y Refer to Table 1

?*Means with different letters within the same column are
significantly different from each other at p(0.05 by Duncan s
multiple range test

# N.D. : Not Detected,

5. YESEntE=9 72"

HeErtE Fd EES ety Axd 9t BEE
slEFel fuT B 39 AE Tble s Atk WEE
slEZE ke get EEvESRe] RE AT
glucose, fructose, maltose”} ZAZEHY M, sucrose= 7EH
A Shhch oheb WMEERNE 0v AZFECTOOIAE fructose
7} AEEA] o} glucose 1.44%, maltose 0.86%7} HZE
Gt WS EREZS] glucoses 1.44-2.12% WIE, WLE
e el R4S foH 2718 B0,
Fructose AT HSERIE 15 30, 45%2] BE A2+
(CT15, CT30, CT45)°lA] 0.53-1.66%2. 2 H7}eFe] ZF7hese
g foHoz =:0tHp(0.05). WEEWE Hrlkd wE

d

W ENES] maltose TS 0.86-0.49% HEZ F2o2<l
A5 BHTHp(0.05). Lee HB B(1972)9] Hilo] <J3tH

Table 6, Sensory evaluation of saccharified cherry tomato gruels

Entgo fd FAE glucose 0.56, fructose 0.5, sucrose
0.03, maltose 0.02%% H|wa] & wf = A|Z A] rice mash
£ 7198 E 3 ALEHE kS 2eElske At
A5l o5t B FhFe] wisiE odF A dch @3 Bae
SM 5001l ¢t XA WS HAVMEFE fructose2t
glucose= 718 YA maltose™

ZHA gt gt oleldt Ade= Ao "estEe F
2 AReR FAHo el 2 Az Al o]&Ee A
5o gty os v et el malosedt APEEH, A
A FFY 4%l WG TFEe] B@FsES glucoses}
fructose®  ZA3}7] uwlEeo| w@  Hrlgo)
maltoseZ-S Atz oz ZHolx= "hHo| glucose®} fructose
7} olxj= Ao|tt, wbd WEEREZL A glucosed}
fructose SHg2 013}e] HFEULE Hylgko] ZolArE ub
SENEE A7 9 glucosed}t fructose TS F7hd

A maltose SRS Ajd oz ZHolzl Ao},

sucrose= 74

PN
Hold+E

6. WSEOIEZ| TSHAL

Rice mash2XE WLERE Fd H7lES =2glste] A

3 25 WEErES] #edA Ao Table 63 2t}

FEERE 0% H7HHCT0E BEEMEES A7lsh BE A

2] 7+(CT15, CT30, CT45)e] A, &v], 5t A=, 227 4 A

e 7|awe] #3F Hrb FEel glo] ve HFE vehy

Aot Ao Ae g A9y V) EAd QlojM WEE
(e}

THE 30% 7be e ATl s folF

BN

17

r

sy 2
Sensory characteristics”

Sample”

) . Overall
Color Flavor Taste Viscosity Texture .
acceptability
CT0 5.00£0,00” 5.00£0,00" 5.00+1.13° 5004041 480+041° 5.10+0.00°
CT15 5.80+1.21" 6.00+1.31° 6.20%0.41" 5.80+0.77" 5.80+1.01" 6.00%0.65
CT30 6.40+0.83" 6.00+0.65" 7.0040.65" 7.8040.77" 6.80+1.37" 7.40%0.83"
CT45 5204041 5.80+0.41" 6401083 6.0010.65 6.6010.83" 6601083

Y Refer to Table 1
) pt hedonic scale(1 : extremely dislike, 9 : extremely like)

¥ “Means with different letters within the same column are significantly different from each other at p(0.05 by Duncan’s multiple range test,

ST AEzE #3835 A] A278 A6 (2011)



(p(0.05). Kim JW¢} Sung KH(2010):= 719 40% A7}-ollA]
AR, At 540 A F7kE vk 719] 200 H7b
= A9 713rt foHoR EA PrtdE AoR At
th WS ERE 300 A7TE WS ERE 450 H7brel v
& 2w n|(flavor), htaste), HE(viscosity)2] 5 &
AellA frolHl AbolE UERHSATH(p(0.05). ©lF Kim JS

o Zo| #3l FQ FA factor2A T, Uk a8
Aw7l s Frh= Husl 2o o]Zo 7] WLENE

=

300 o] Hrhe WEENE f 2u, xS Wt

R

O

£ AFoMe HAgse U AR dialel il
g 7= AFA(rice koji)E o]8-3Fe] AF3}l(rice mash)
< S 7)EAel BAE e NERE F &
gl At HEENE Fd ArhEs deld we

S Azt F4& AR HEEES] §
W, 23 g 2A e AEERE U] S
T2 Z7RFHO(p(0.05), 2ot 24 dafol glojA
T WEEE W] wE f94 ke gl U
EnfEZ9 FEE 11.80-13.60% HAR WHLERE Hryl=k
o] BoldsE Frlslsla, WEERE 0% H7FrE 45%
A7 94 z2tol2 HAth(p0.05). WEEHESS] pH
+ WEENE Hrbgo] BoldrE 658004 4592 o4
o7 ZHad whH((p(0.05) AteE W EHE Frbgko] ol
AEE 004004 0372 FHQ] S7HE BATHp(0.05). %
SENESS HEE 2586817333 P2A WEErLE H7}
Fo] BWoldsE Hur) YolAls Aol WEERET}
A7t WeEnE RE AT glucose, fructose,
maltose”} @%E]ﬁf’_ﬂﬂ, sucrosex= AZEHA &l oyt
HEENE 0% H7HOA EAEHEN oY
glucose, maltose= Z}Z} 1.44%, 0.86% ZAZEHJCH W-EEQ}
EZo LHe 75.09-42.80 WHE WIEFE FH7bgo] Bol
AFE FHoR 7asATHp(0.05). agk 0.17-22.81 ¥
A2 LELEE Hrbee] goldrE froHoR FUteksl

o, bgt YAl 9.09-25.83 HEZ WEERE H7PT Hol
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weislols o|g3lof MZE 2El YRENERQ EXSEY 761

A4S fFodoz =UTHP(0.05). WEERE % H7H
(CTO)E BE WSENE H7FH(CT15, CT30, CT45)d H]3)
Ax, 227 9 Ak V)awe] #et g
A S A5E YEGIth BEERE 300 e A,
A9 715w B0 lojA thE ATl
HE] fojdog £ 7135 UeIATHp(0.05). olde
HH EERE ot ofsf Fof FHo] dH o=
Uebstou WEErES] pH, Bt So8 H7bo] 45% o
Al e 224 o ARE =EEEE UEERE 0% &
el vk FEg AYEAY VsE M 20
TER WEErESS MEsed 28dE ¢ s Few
Erh ghoRe= NEERE fif d%H Vs o oRE
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o
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