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Quality Characteristics of Crackers with Tomato Concentrate

Ki-Ppum Kiml, Kyoung-Hee Kiml, Young Shik KimZ, and Hong-Sun Yook'

IDepartment of Food and Nutrition, Chungnam National University
“Department of Plant and Food Science, Sangmyung University

ABSTRACT The purpose of this study was to evaluate the quality of crackers added with different concentrations
(0%, 3%, 5%, 7%, and 10%) of tomato concentrate. The study results found that pH and baking loss rate of crackers
of the control were higher than those of the samples. On the other hand, density and moisture of crackers with 10%
tomato concentrate were higher than those of the samples. Hunter L values of crackers decreased as concentration
of tomato concentrate increased, whereas a and b values of crackers increased. In the texture analysis, hardness of
crackers decreased according to concentration of tomato concentrate. DPPH free radical scavenging activity of crackers
increased as concentration of tomato concentrate increased. In the sensory evaluation, taste, color, flavor, texture, and
overall acceptability of crackers added with 5% tomato concentrate were higher than those of other samples. Therefore,
the results suggest that addition of 5% tomato concentrate is effective for increasing consumer acceptability and function-

ality of crackers.
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A+ (Manna Corp., Ltd.,
Sejong, Korea), % (Qone, Samyang Corp., Seoul,
Korea), @& (Pamebeo, Seoul, Korea), M (Seoulmilk
Corp., Seoul, Korea), & A}&3t3ith

Jedang Corp., Seoul, Korea),

EOIE s&Y% H=

EntE 15 kgs 52% &9 335 FAEIY o] &2 7} HA
2 AA} 3 B 7)1 (MCH6E00SI, Tongyang Magic Co.,
Ltd., Seoul, Korea)oll A 13t wlslislsit). vl st EvfE
= Wn)o] 100°CE 44|13t < #2 v2 20 mesh Aol
AeA EntE 5595 Axsqint. ol HF w59 T
TE 27.5°Brixth. EvlE HEH N —4°C WAoo }1’_“4'
A ENfE FEAE o] &3 FYA AXE S AE
AF&-3FS T

EOE SXRAS FHIteh 32 M=

AL ATV ALg] A£G 2T AT
o] 3%, 5%, 7%, 10%5 ErtE FFHHo= diAg 438+
aAAE Azsh A HFH)E Table 134 2ol
AzSGT WA Bl AF HYL €I 1B EFW
RS 9] @ Yol e} e WAT, B 55
9 ) W DFFAOZ Wele] L uEHS Folulol

= o
B} 2T Ao =5 30x7F £33 Fol| WhSS ujd Mo
gol Ao 30% ¢ A4 S E REES Al
W 7](Changzhou Shule Kitchen Utensils Co., Ltd.,
Changzhou, China)& ©]-&3lo] 7, 6, 5@AIE AFd = A&
3ted 4.0 mm FAR FAdsHA Frk o1& 7FE 4 em, AR
4 cm9 48 EZ Hojulo] X342 1 cm HEoR &
ol #dd FAE FAst=S sttt 4 180°C, abt
170°CZ2 wg] ofdAr]zl tl 322 2(SM-6039, Sinmag,

Table 1. Formula for cracker added with tomato concentrate

Samplesl)

Control 3% 5% 7% 10%
Flour 100 97 95 93 90
Tomato concentrate 0 3 5 7 10
Butter 20 20 20 20 20
Sugar 10 10 10 10 10
Salt 0.5 0.5 0.5 0.5 0.5
Egg yolk 15 15 15 15 15
Water 12 12 12 12 12

DControl: cracker added with tomato concentrate 0%, 3%: crack-
er added with tomato concentrate 3%, 5%: cracker added with
tomato concentrate 5%, 7%: cracker added with tomato con-
centrate 7%, 10%: cracker added with tomato concentrate 10%.

Lo,

o

Q4 HFA

Taipei, Taiwan)ol Al 1583+ -8 & A0 1A+ J2Z
gk g3 A ARSI

Z(dough)Q| pH & U=

pHE WHS 2 goll 57 18 mLE ¥il 13| wtA|7l
% pH meter(PHM 210, Radiometer, Lyon, France)=® 4+
2o A FAsIE e, HFo] W= 50 mL WA -9
E40mLE ¥ 5 g9 WSS 9S W 5o FHE
ZA3sfo] ko] F3o digh A 9] ¥)(g/mL)= Al

gd(18). w59 pH ¥ B 747 334 A3 4.
=57 &dED +28

AHAL] w57 EHAES WAL F7] A 2 Feo
TEFE 27 At 2 Aol tiE v &= A=A
FEFFES 105°C Fa7td dx2H19o® FAH0
W, 33 ¥HE A & HagtoZ VeI

Baking loss __ #7] A% ?ﬂ'_ 71<] %‘%kﬂ_(g) %100

rate (%) w7 A Rk gk e FRAHg)

ME =

EfE 5598 He 2875 A T 20l 1A
2 gze 5 3wy Ak S4E 98 HAHAI(CR-400,
Minolta Corp., Tokyo, Japan)E ©]-&3}e] L(lightness),
a(redness), b(yellowness) #-& 53] o] A3l A3k
o JERSITE o) wf AR&E WA o] Hunter scale

Y=93.04, x=0.3135, y=0.3199%1t}.

ZAe HUIsk AA 2H LS texture an-
alyzer(TA-XT2/25, Stable Micro System Co., Ltd., Sur-
rey, UKZE 5433121, A= (hardness)E 1 =E T F
I 9ARE VTR e, AFTEE 103 vk 54
gk ko] LR FAAE YR 71719 S 20
pre test speed 2.0 mm/s, test speed 5.0 mm/s, post test
speed 5.0 mm/s, distance 20 mm, strain 40.0%, *]&©]
25 mm¢l 4FuE 9%5% probe P252 =H3 A}

DPPH ZIC|& A7S
DPPH(1,1-diphenyl-2-picrylhydrazyl) &tz 27 %
< Kim 5(20)9] WHdl upe} SAs ). a8 2HA
3 goll 80% ol &he 27 mLE 7}sho] shaker(NR-20 Med-
ium Rotary Shaker, Taitec, Seoul, Korea)ol A 2447}
FE¢ £ 3,000 rpmell 1023 YAliEe] sho] 2 sl
S Al gdoF ARSI 0.2 mM DPPH(Sigma-
Aldrich Co., St. Louis, MO USA) € 1 mLo} A& &
1 mLE 7}sle] &3k & 30%3F dAoA] vk-gAIZ H
517 nmell A spectrophotometer(UV-1800 spectropho—
tometer, Shimadzu, Kyoto, Japan)® S3 =& Z43A
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DPPH radical scavenging activity (%)=

(1_ Sample absorbance )><100 - :
Control absorbance 7 WkEe] pH7F 4% Ao 2 Az, B AT AHeH
EvlE FF99] pHi= 4.1110.02%1th A w5 2=
ZsZHAL = gzl 1.01 g/mLz 71 @A Jelsien, Ente
AHAL] 75 % FARE HSHA Aol A AFEIY SHN bl STt whet FejH e FrkskAT
st} SHA 30 o R B Ade] HA I FrhEy B (/X0.05). ZLef7 et F7] ko] Wiert vtom muka)x] =
BrpEe el e & Al Az adAE WhH AR A o A FAAAE BEE UERol
Al Al R gREske] 438 Aol ddste] Alsst el FEAFE MAE Aom dueA Adrh21,22). e vk
Atk Z42be] A gE IR gaols RtEA] B2 QlekE =9 3 W, S8, A T/ AlRbel uhet v
Bl = wSsiith. Hrpwe 7 A=A, g & Aol M= FARe] bkl weh wh=e) Fadol
G- Atk 43, Bgolth 74, wig- FhE A&kl 7t gebA AR Ade BZEoh23). B3 EvlE w502
-2 WA SHtaste), M(color), FHflavor), A7 (tex- AR} W7FERT 27] o] ¥ESo] st Ho Enf
ture), AHFA el 713 % (overall acceptability) 5©]%lt}. E 2Z2d9 AJEsE Uyl 2713 Aoz Az},
°]= Kim 5(12)9] dAT-elA EvtE #&3o] Hrlgo] S}
SAXzE| Sholl whet weol2 o] dert Frtekdlvke A4 A3t 2
RE ARe 33 ol W SAslen, o A= A Ak
SPSS 22.0(Statistical Package for Social Sciences,
SPSS Inc., Chicago, IL, USA) softwareE& ©]-&3}o] &4t =57 &HEDN =2
AL Aldsiinh frol A Afolzt dde el dsjA = EntE s549] &g &l ke BEvle 559 A7
Duncan’s multiple range test® 70.05 =3 A -9 x} o w7] &£AEY RS SA3 A3} Table 33 2
A8 Adskaith th w7 EAES FAAE 5% FAVL Folee @R
E AHE S A EEI o] FEsh] wiEolH(24),
27 @ pEt F7) £4F0] 4S5% AF UFo] REHE SR o]
Borng oS 53 A4S 2hethal RaHTHR5). E
HtZ=Oo| pH 2 WUE nE sEd gAY F7] EAEL HETo] 5.74% % 7}
EntE sHAE 371 397 v pH 2 HEE 5 S S UEIRlaL, BvltE S5 bkl Sk
A3k A= Table 29F 2t} A A Nb59] pHE EvfE 5 FoH o Aadte 4TS B BEvlE 5 7t
SF N H7rFe] Frhetel whel foF 2 2 (/X0.05) 7 w7 EAES HaA7IE AFE HERATHIXK0.05). E
repolen dixte] 5,997 7MY w2 ks YERA AL, e 2 F7E wlel2(12)3 MR F71(13)el A= F- A=
Table 2. pH values and density of cracker added with tomato concentrate
Samplesl)
Control 3% 5% 7% 10%
pH 5.99+0.02°2% 5.7740.01° 5.66+0.02° 5.53+0.01¢ 5.39+0.02°
Density (g/mL) 1.01£0.01° 1.04+0.00" 1.08+0.01° 1.16£0.02° 1.24+0.01°

URefer to Table 1.
*Mean+SD (n=3). *Values with different letters (a-e) within a row differ significantly (P<0.05).

Table 3. Baking loss rate and moisture value of cracker added with tomato concentrate

Samplesl)
Control 3% 5% 7% 10%
Baking loss rate (%) 5.74+0.57"2% 4.46+0.12° 3.83+0.31™ 3.56+0.67° 3.27+0.28°
Moisture 2.4340.55° 2.77+0.50" 3.18+0.90" 3.68+0.13% 4.30+0.08"

YRefer to Table 1.
IMean+SD (n=3). Values with different letters (a-c) within a row differ significantly (P<0.05).
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EvtE w5 HrtES gelste] Axd a7 A
=74 A¥h= Table 4 Yehiigith. A2A €] Lt o
Eiro] 76.27% 7ME & ihE YEIglen, BErlk 55
o A7hEL 69.20~44.96 0% 2T Hlu S ¢ En}
E 599 At SUMEE folHos gasgit
(7X0.05). o= tizre] ¥4 FAshs Wi EvtE
FHAE AHE AN T EvkE FFd ofs) A
7le] Aol ojA7] Wi or Aztetn, HrkEo] Solds
= WEvh vtebxvths B11(26,27)9F & Aaks Yehd 9l
oh EE, BEvlE sF o EAshs o] Al whgs
Aoyl woleta Azhehe. AdA L] aghe BlEwol
7.88% 7P vhE e YEhlglen, EvtE w5 Uk
& 11.60~20.46 0.2 )27 M-S v ErlE F59
o] A7hgol S/ S feAor Srhekalvh(/x0.05).
A bk AA agkat FASHA el 31.14% 7HE
S debal, BEvtE sF 0] kel Srhekel e
fro|H o Frbshe 4dE YERITHIX0.05). o= Erf
Eo] Hr& Mgl gholmAlt G il Tt E o] =
Az A 71918 ErbEe] o] g vt gt
gt ol wfolmile] ol Ame] Wslel] JFS Tt
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FAR9] geFo] Trshol wef HEs Asta, AAx
S7FethE A7 297 2 A9 fAsE

_|Oo | o

EnE A4S Hrlsto] Axs adA AE s &
A& A= Table 50l et EnfE 5548 7}
gogm A7 FEE ol 3,040.47 g9 FoE
7V A vebgten, A7kt 2,637.47~1,359.51 g9
HAE EntE §59 M7kl S7kshe] whet o)A ow

F2:3F THUX0.05). 0] F71A; FE NS HILek W(29)

oFE HNE W7HE BB ATANAE FHole] 3
Zbol S7VERE A= ghol Atk AT Adkeh &
Abstth AHA] AwE A7bEE FAR] i wet
detA, 53] Rz el o8 g & dFS
W Ao wuEe] ri(3l). WA EnfE FENS
H7lsle] Az FYAL A% 7 BAE EnE 2o

=)

o

A7k E7bol whe SRl o8 @ Hiol Evhi
50 W) A favt W 340 BeT S0 dgges

W ERd G4 oAlstel AFS FEYA she A5 248

DPPH Z}C|Zt AMS
EnlE F5NS H7ksk adAe DPPH 292 &2AF
< w~242$]— 7:7‘1,}‘— Fig. loﬂ ]’]'E]FLH E]— 6]—}\]—§]_ §]—}\-],O_ LHZ
oA 37520 % M FE S B o EnlE =
o] H7beko] ZIheEE 3%(57.46%), 5%(69.36%), 7%
(80.96%), 10%(86.54%)= o4 o2 F71ak3th(/X0.05).
ol Kim 5(13)9] A7 A¥oA EvtE 495 M7t
H F7)9] kst s 545 Ad EvtE Bde] Ut
ol Z7k3kel wet DPPH gtz &7 5 0] Z7tstglen,
o]+ En}lE9| naringenin chalcone, quercetin—3-ruti—

Table 4. Hunter’s color values of cracker added with tomato concentrate

Samplesl)

Color values Control 3% 5% 7% 10%

L (lightness) 76.27+0.98">” 69.20+1.60" 60.70::0.80° 52.71+1.15 44.96+1.27°

a (redness) 7.88+0.51° 11.60+1.20° 13.60+0.50° 16.06+0.60° 20.46%1.10°

b (yellowness) 31.1440.49° 34.40+0.90" 37.60+1.10° 40.07+1.18" 43.67+1.06"
YRefer to Table 1.
*Mean+SD (n=5). ?Values with different letters (a-e) within a row differ significantly (P<0.05).
Table 5. Texture of cracker added with tomato concentrate

Samplesl)
Text
exre Control 3% 5% 7% 10%

Hardness (g) 3,040.47+1.85"

2,637.47+61.74°

2,045.95+6.41° 1,658.94+116.21° 1,359.51+71.72°

DRefer to Table 1.

IMean+SD (n=10). Values with different letters (a-e) within a row differ significantly (P<0.05).
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Table 6. Sensory evaluation of cracker added with tomato concentrate
. Samples”
Sensory evaluation
Control 3% 5% 7% 10%

Taste 4.30+0.73% 4.60+0.60° 6.45+0.51° 5.75+0.97° 2.40+0.60°
Color 4.20+0.77° 4.45+0.51° 6.25+0.64" 5.20+0.83" 2.10+0.79*
Flavor 4.90+0.79" 4.90+0.72" 6.15+0.67" 5.15+0.67° 2.45+0.89°
Texture 5.05+0.89" 5.10+0.72" 5.30+0.57" 5.20+0.70° 5.15+1.23"
Overall acceptability 4.35+0.81° 4.90+0.64° 6.25+0.64" 5.50+0.83" 2.30+0.66°

YRefer to Table 1.

*Mean+SD (n=3). *Values with different letters (a-e) within a row differ significantly (P<0.05).
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DPPH radical scavenging
activity (%)

Tomato concentrate (%)

Fig. 1. DPPH radical scavenging activity of cracker added with
tomato concentrate. Bar values are means of 3 replicates. Means
with different letters (a-e) above the bars are significantly differ-
ent at P<0.05. Samples are the same as in Table 1.

noside, 5-caffeoylquinic acid 5(32)9 #|&=3}3 & o]
o] o] o] FEgS WA= AR AT B A

AME BEvtE sEHdd i H=stET 2ozl
o] gtk EL B 93l EvtE w59 HUts A3A

DPPH #ht]zr 275 0] Z7bahsivhar Az,

L Olﬂ U

Fe ghe eI, 10% H7hE S 24005 WJX—L‘Zi
7H @ e e ATHXK0.05). 10% 7kte] vkl
gk H5rE A o r B o) fre ERfE 559 ol
10%5 Z2¥shd AvjAFE A 43 3 AlFsr] s
2 AzZbs. A ML gixzate] 4.20, 3% H 7ol
4.45, 5% H7}0] 6.25% ERlE %%C’—”. A7 ol F7veE
FF F7V 7 7%, 10% 7ol A 7483 vH(#X0.05).
1T 59 EnlE FEd Hrbito] 6,152 Fho] 7 =9k
S}, 10% 7ol A= 2.452 71 W gho] vErw T
(7X0.05). Aol xS BEvlE 55N H7a3) vl
S w A= 7 folAel 2ol Q). AHEel V&
T 37t Ay BEvtE 55 5% HIlblo] foH o R T
OGSO R 7%, 3%, &L oo EnlE ¥

i

N 10% H7kto]l 7Hg v 71555 YERITHKO0.05).
AAH o2 B33 B EvlE FE9) 1008 273 u
2 EviE B go] Z7kekn AlRe] o] o F5 o],

ool me} W dEe] ARgte] Flehe o Yzwdh
2 AN ERE 559 5% HA7tte BE HrHE
1\1 047(4 o7 l-:;ﬂ ﬁﬂ.é tﬂ—o]_ /\1&;@], ] }x]— @lxh‘sl 7]
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EATE BEvfE 5598 UIE A 0%, 3%, 5%, 7%,
10%4 H &2 Hrlele] EnfE w5 d0] 879 FH|
2 dEgS AESSU BErfE 559 Hrlgt gmpq
7

& izl 7HE = UrE‘mﬁui
Ak

Aol WEsh FREPFe EPLE FEolsl Arho] 371

F% Z7kste] 109 EPME 59 ArbeelA Abg
btk ZeA o) Lk ErhE 3 Arte] F71a

TE R AN adt b@2 BEvlE 9 Hrlgo] F

g5 STt AuA ] AR HUbe] SUbS
= faches A4S JeERSYh A#A 9] DPPH #HdZ &
A5S 718 A3 0%(37.52%), 3%(57.46%), 5%(69.36
%), 7%(80.96%), 10%(86.54%)% Fo2 o & =olxth
Ao R BEutE FHAS UM A dedits
g Ay gk, A g "AzE ANkl VS EeE dFR2a
=R 747}4&3} 5% EVtE $&%4S Hrkek 277} 7
A delg o) JFE B u 5% ERE 559
A7bske Aol 71 A3 Aoz AZhHE.
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