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Quality Characteristics and Sensory Evaluation of Tomato Sauce with Added Perilla Leaf

"Se-Han Kim, Suk-Gil Kong™ and Dae-Soon Park

Dept. of Foodservice Management, Kyunggi University, Gyeonggi 443-760, Korea
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Abstract

Tomato sauce is widely known as a health food, In this study perilla leaf was added to a tomato sauce and the resulting
functional improvements were assessed. The moisture of the tomato sauce WITH 2% added perilla leaf was 89.52%, the
highest observed likewise, sample pH also significantly increased with 2% perilla leaf, to the highest pH of 4.71, (»>0.001).
Lightness L value of the control group was the highest at 40.70, and the redness a value and yellowness b value were
highest in, the control group, at 15.77, and 17.70, respectively. The highest salinity was foung with 2% perilla leaf, 0.96,
and the sugar content with 2% perilla leaf, was 9.57. The reducing sugar was highest in the control with 63.08. The change
in the total bacterial counts was measured during 9 days of storage at 4C, When perilla leaf was added to, the tomato
sauce, no microorganisms were detected until 0~1 days of storage. After five days of storage, microorganisms were detected
in the group with 2% perilla leaf. The control group (1.8x10° CFU/m{) had the highest levels of microorganisms. As the
amount of perilla leaf, the total viable count of microorganisms detected was less. In the acceptability test results, the color
6.9 of the 1.5% treatment group, received the highest evaluation. Flavor and taste of the 2% perilla leaf treatment group
were highly appreciated at 6.1 and 6.6, respectively. The ranking of overall acceptability was 1.5%>1%>0.5%>10%>2%
of perilla leaf; 2% perilla leaf was the most underrated. Based on these results, up to 1.5% perilla leaf could be added
to tomato sauce and the commercial potential could be very high.
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o, BlEdl 59 AlEA et 3R o] anpE el
flavonoids A £-o] t}aF 3H3-x]o] QlrHTateba & Morita 1992).
Ente X 7R TN Lycopersicum esculentun Mill)o]| £3h=
QA B A ol ehels Almo] AAkAol, 1647]
WAL AdES TS £ fHeE dYZA
HAL, FHolA = 2Rl ojgEotoll A AZ L2 A ulst
A A HKim 5 2004). AZPAE F+= vitamin C, X9
B E F+= vitamin B, 3kt HE-S H= lycopene, folic
acid, biotin, niacin 5 Z}& H]E}Y, ZEot xEo| Q3
AR 5 F7IEE 1T FFE e, glutamic acidE H
ioP@l 7 upe] ol wAlE BuR ZRste] GoFRO
St (Lee 5 1972), oA F HAZ APilsfo] @2
ZHﬁ:O]E]-(Sanchez-Moreno 2006). 3] EAEo] 33511 3]
= SRS BaslE, B2, A, S, vek oo
ELAEQ ALEY, B, 42 o|E, -3(essential oil), vl
A, gl 291} 4%, =g So] &4EA QthBouseta 5 1996).
EntEo] Pt AYATE EntES drlet s 249
ZAEAY(Kim 5 2011), AAZ0)E o] E0E &4 A9t
W g (Kim 5 2010), 44T Eoh=o} $2e EopEo]
3 WES gelele] Aze 2 EokE 240 E uw
(Ha & Kwak 2009), EV}E AA 22 93t Enfge] 27
% W52 54 Hla(Ha & Kwak 2008), EntES] H7bg<
23t & S50 ZAEA(Woo & Choi 2010), ERtES] &
Foll & BEvtE 229 FHAEA(Kim F 2009), 3122
7hgol WE EntE 220 njgE B4 2@ AR (Kim &
Yoo 2010) 5° Itk 22y ol HA A &
T U 2 FHEE o] §sto] A2 EntE X0 gt
A= oFF mElgk Aol
wEba] 2 As BULE &4 AR A QAN gA
1_,_’ T;]—O]:‘o‘]- 7] kb_]— OﬂOkZﬂ—Z(_-} _?J,:k] < 7]—1]_]_ 31.& =
W& BEntE ol thulste] H7HES t2A J7ReE $of
&, A%, pH, B, YT #EAA 55 SASHA
SANE A7 BHtE 229 FAEANT 7|2 AN
Foto] SRS M| 22 BEnfE oA AR A FEY O
AAZA =g RAR F7H] s 2Astaa} st
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1. gz
2 A1 AME3 BEutEL 20123 69 2296 AR
Hunt tomato whole(Conagra Foods, USA)Q} @71, €A
9, E5 2L 3htulE(Seoul, Korea)ol| Al L¢5}e] A28+
o} bt gute 7S FARE A4 20123 AR

YBFAIL, Ag2 GRS, SAUS AAl A7E 4F

e EubE ax0] EUEA 9 73T 24} 767

A A e MRS 2012 2o A3t ARREISIT

A EAYLE T2 B 33 A F utE HEE 0|83}
o B7]2 AAT T 200 g A blender2 sHA| Zo} 20 mesh

Aol W2 ARgsta

3. EOIE AAQ| MIE

EnlE £29] A|2E Kim $(2010)7} Kim & Yoo (2012)
o] APALE WFPste] Azt BEutEE oA 7%
Fof] F2E Ao WA ARSHL, BERLE 22 VL=, AlE,
FA 42 1 en2 ZEpa] Exjstglon, Juks 7hE, A2
247} 1.5 em 37|12, vhe2 FA thAA vkt Algs
2 stainless steel B7)(X]E 30 cm, =0] 40 cm)E ARE-31o] &
g2 29 150 mlo] THA upso] Bake Mo| Y u) JutE
gol £ m7hA] F2 Fol 27hes YT 1 F
EUlE 3200 g7 B8 1,000 ml, YA 2 g& 91 28

N 1XZE B 7HEsHet 7HEe] o =S
22 d3 S EUlE thH] 0%, 0.5%, 1%, 1.5%, 2%=
7K = 1582 o SEAA 7hgsta, 2 &l 1A7Hs<t
WYzste] Zulstgict EutE 240 A& wiu|et A= 7
A2 Table 1 9 Fig. 13} 2t}

4. SUUS HIFEH EOIE AN0| S B2k pH U AT
AU B/ EubE Ao 2 YL 4 AR S g

= AL, AOAC(1990) ol w2t BFEAIFH O 25t
105T ARl7bd Azves SRakc AR 33 s

o] I B3-S 7t pHe AlRE 20CE Wdsto] pH
meter(pH meter, model pb-10, Sartorius, Germany)2 33] ¥WH&
SAEIAL, M= 2 A B E AxT 2o H2EA (Chroma

Table 1. Formula for tomato sauce with perilla leafs

Perilla leaf (%)

Ingredients 5 03 " s 5
Whole tomato (g) 3,200 3200 3,200 3,200 3,200
Onion (g) 250 250 250 250 250
Garlic (g) 30 30 30 30 30
Olive oil (ml) 150 150 150 150 150
Penilla leaf (g) 0 16 32 48 64
Salt (g) 25 25 25 25 25
Pepper (g) 5 5 5 5 5
Oregano (g) 5 5 5 5 5
Bay leaf (g) 2 2 2 2 2

Chicken stock (m¢) 1,000 1,000 1,000 1,000 1,000
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Added sauted the garlic
& onion with olive oil

oo |

‘ Sauteing

Add tomato, chicken

stock, bay leaf >

Simmering at 90C
for 1 hour

Add perilla leafs
Add salt & pepper > l<—(0, 05. 1. 1.5, 2%)

Simmering at 90C
for 15 min

l
Cooling at 1 hour
|

Perilla leaf
tomato sauce

Fig. 1. Procedures for preparation of tomato sauce added
perilla leafs.

meter CR-300 Minolta, Japan)E ARE-3le] WX (LZk: light-
ness), M = (agk: redness) M= (bZL: yellowness)S 33] Ht
B ZAste] I Hdgke Fokglen, o] o AME-E calibration
platex= LZ}ko] 92.50, agko] 0.31, bgko] 0.320]%ith

5. EMAS HIIE EOIE AAQ| ¥ S 9l Si9ct

SAYLE AR BOIE 220 Jro] 3HL BUIE &
25 40 g€ 5t 3,600 pmol| Al 1087F YAl B a]ste] A
SATHE kA 025 m WEH Q] YE 2 o3ste] Q=7

(HAHN, HI931100, Italy)E A-g-3te] 38) oz 243 3
Froz et geh =t A2 100 miE 6,000 rpmo]| A]

2057 LA Ealsle] AR laE 2 AT Al(Refractometer model
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AFFFLA

PR-10, Atago, Japan)E ©]-&35}o] 33 vt =A3l¢ch S
= SAdS A7’ BEutE A2 1008 34 0.5 meet
DNSAJ¢F 0.5 mE Al 3ol Fste] wrlskaL, 100T EoflA]
587 gE3-A17] o ZHEof WY & spectrophotometer(model
UV-1240, shimadzu, Japan)E ©]-&35}o] 575 nmoj|A SL =S
33 vk E2Aslgon], EERHORE BEThS ALgSIT

6. ENYS HIIE EOIE AAQ| 7S £F
=%

TapHA 02 5

oF 2431t o 42 A& 10 mdE 0.1% peptone &
°“°ﬂ 10814 gAH o2 343t Z- 5|49 1 mlE PCA
(Plate Count Agar, Difco, USA) v x]of] FZ£3}o] 30TCof|A] 48
X7k wheFelel FAE Peez b2k Colony forming
units(CFU/m{)2 e ATt

7. SMYS IS S0IE AAC| BSHAL
EAYL WG ERLE 229 Ws AL £29 2%

A AR St WA
2ozt 5Py 3092 Yo 9
W 9 S AN 7|5 G| e Folshs
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o Ho
>
e

ox i o mju

8. SHYH

SPSS 12.0 program—O— Aato] PaT RREHE T,
ANOVA testE gt 3 A}% 73S Duncan's multiple range test
2 3} p<0.05 -rv:"ﬂ’q o3 zpol& AAsHH

2ot 9 o

1. &2, pH, Mk

S99 ANFS Belsto] EukE A4 Axdto] 4

Table 2. Moisture contents, pH, color of tomato sauce added perilla leafs

Hunter's color value

Sample Ad§itional Moisture oH
ratio (%) contents (%) L a b
0 87.34£0.11° 4.37+0.04° 40.70£0.22° 15.77+0.11° 17.70£0.16*
. 0.5 88.06+0.07 4.47+0.04° 40.12+0.11° 14.65+0.32° 17.04+0.07°
Pleezza 88.48-0.04° 4.59:0.03¢ 39.38+0.17¢ 13.620.30° 1647:0.11°
15 88.97+0.17 4.66+0.03° 38.81+0.15¢ 11.75+0.18¢ 15.90+0.03
2 89.52+0.13° 4.7120.03* 38.18+0.14° 10.89+0.14° 14.5120.15°
F-value 158.58 55.93%%% 113.00%%* 241225 335.4] %
Means+S.D., **¥p<0.001

*° Mean in a column by different superscripts are significantly different at 5% significance level by Ducan's multiple range test.
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E pH, M2 =43 A} Table 29 2t} £EL 27
o] 87.34%= 71 WA eI, 2%2] EAYS A7t A

o] 89.522 7P A Uehgen, SANY okl S7H
2 %4&](,»0 001)2.2 =olFr} Ha & Kwak(2008)2] E
e &4 A2E A BEvkE 4 9 353 54 vl
AFolA T2 EtEY & o] AN EnfERET
o HuFojgon, o= 7k A ol o3 4ol A|lA
o FjFoz I E FFol F7HE Akl K (Thomson
S 2000). pH &4 2= EALS 2% 71 Aol 4712
7P =em, A&7 Frhgel S7FE 79 2(p>0.001)
O 2 FolAT Kim 5(2009)8] EntE FFo ©hg EntE
220 FAEHY AT B EvtES FiFol whet
EntE £A5 A2 T pH £4 23, 4.07-4.119 X
&b ARSI Uehgth A= F BE Lgke di2ao] 7 =
<= 407002 Uehtal, SRS Hrkgel 7S Lk
= 2 2(p>0.001) 2 2 YopHrt. AL aghy} A= byt
T x| Zzt 1577, 177022 7} =Sttt

2. 9%, g, e
SAYS WS gEtte] EntE AAE Alxsto ¢

Table 3. Salinity, °brix, reducing sugar of tomato sauce
added perilla leafs

A0 ZX

EnE &

ZAEN 9 7|5 2A}F 769

=, B, BUYE ST AIHe Table 33+ 2ok HEe
Z o] 0.882 7H&F 3 UERG I, 2%9 SAYUL Hrtst
EOtE 2247109602 7P A Uehgen, drhgol &
7S FFEp-0.00) o2 Fobilth B 34 2= &
MA-L 2% A7} Aol 9.572 7P Igrom, A2 Hrt
Zo] 271842 §017(p>0.001) 2.2 wolFth o] Kim &
Yoo (2012)¢] €] H71ekS g3t EntE AA0] ZAEA
2 AR AFoA] A& Hrleko] ZrMESE EulE
228 gt Yolgohes 27t dX5tith e o
Z0] 3.2 7 A UEbd e, 5% S49s A7t
AZHA] 723 (p>0.001)Q1 Rl & Hojm HAFIL, 1.5%2
2%2] A4S 713 EnfE AXE §0F 9l Zo]E YE

WA ekt

=)

3. M&I|ZH| M2 D|ME S M3

EAAL H7ISE ENfE AAE 4CoA 60L7F AA51H
A 0, 5, 10, 15, 30, 604 o] 420 B S 5t Ante
Table 48} Zth AR 5A7MA = oy Eo] AEE R it
A7 1040] 0%E H7Ie 2o 3.4x10° CFU/MLO] L
0.5% HA7H7HA] vl Eo] AEEHPeH & Ao]E HolA]
Aorom, 1%, 1.5%, 2% HA Mol A= AZo] ¥A &gkt
A% 1592 2%E A7t ButE &2 9o BE 7ol
A uEo] A&l Hon, %S A7t t2Fo] 1.8x10°

_

Additional . . Reducing CFUME 7P EA Ueilen, 2% J7i22 nidEe] 3
Sample . Salinity °Brix
ratio (%) sugar Z5 2] gt 30, 60U A= ulTIA 2 EAY 9] AUl
0 0.88+0.01°  10.24+0.09"  63.08+0.72" o] Z713E nYE 2720 AZo] A Uyt HE
. 05 0.89+0.04 10.09:0.01" 60.63+0.72° Hoz 60U AFA] EQAL AR G R0l
Pl:ga 1 0.9240.01"  9.91£0.13° 59.38+0.50° 32x107 CFUMIE 74 wopon, 2% A7hzo] = 3.6x10°
1.5 0.95+0.02* 9.67+0.06°  57.02+0.10° CFU/ME 713 ¥4 AZ&E 9l o] Kim & Y00(2010)2)]
2 0.96£0.01°  9.57+0.03% 56.56+0.22¢ Ao A FE O HrlgFo| Z71E4E EntgE LA ulX)
Frvalue 9.50*  4232%%  B0.86*** B A8 AL Atk Aaker A Yk
Means+S.D., *p<0.05 ***p<0.001
*4 Mean in a column by different superscripts are significantly different 4. EMMQIE HII510{ NIXSH EOIE AAQ| BHsZHAL
at 5% significance level by Ducan's multiple range test. Z0e H7KE BEulE A0 B ]_ A7}+= Table 5
Table 4. Change of the number of microbes of tomato sauce added perilla leafs during storage at 4C
. Storage days
Samples  Ratio (%)
0 5 10 15 30 60
0 N.D. N.D. 3.4x107 1.8x10° 6.5x10° 3.2x107
. 05 N.D. N.D. 1.1x107 2.7x10° 2.6x10* 3.2x10°
Pleezga 1 N.D. N.D. N.D. 3.2x10° 1.7x10° 1.9%10°
L5 N.D. N.D. N.D. 1.5%10° 3.5x10° 3.1x10*
2 N.D. N.D. N.D. N.D. 2.5x107 3.6x10*

* N.D.: Not detected
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Table 5. Sensory characteristics of the of tomato sauce added to perilla leafs

Ratio of perilla leafs (%)

Sensory F-value
0 0.5 1 1.5 2

Color 3.420.84° 4.0+0.67° 5.7+0.67° 6.9+0.74° 2.8+0.92¢ 48.05%#*
Flavor 3.240.79 4.3+0.82° 5.140.74" 5.9+0.99® 6.1+1.29° 15.95%**
Taste 3.440.97° 3.8+0.79° 4.6+0.70° 6.6£1.07° 3.0+0.82° 26.28%#*
After taste 3.30.95% 3.840.63" 5.6£1.17° 4.9+1.60° 2.540.71° 13.43 %%
Viscosity 2.60.52° 3.840.63" 4.140.74° 5.4+0.84° 5.9+1.10° 27.65%+*
Overall acceptability 3.540.53° 4.0£0.82° 4.9+0.88" 6.4+0.84° 3.3£0.67° 27.92%%%

Means£S.D., ***p<(.001

*4 Mean in a low by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

o} Zrt} M(color)S ERUS A7IBHA] G2 tR4to] 342
B ow, 2% HrHto] 2.82 71 wekod, 1.5% A7}
0] 6.92 71 A B7HE At} FH(flavor) EAY 2% 3
7hto] 6.12 71 A B7HE Atk Gtaste)> A3t opkrt
AR SR 1.5% H7HEo] 6,602 7 = B7HE ok
SHut(after taste)}> SAN 1% H7I7H A= 2 7 @
%o, 2%8] ERNS ERtE Ao H7FEHEE de 23]
Y 2o BA BrhEL, ERNe] deg ke @
38 EntE 229 gho] 7|S =8 ok ZOR AR
Hr} o= Kim 5(2012)9] A-7ollA S4US A A7t
g AFAE EAUS 8% ol H7t Aldle 238 &
9] tha gt Fu)7t ekal BarsElo] etk A = (viscosity)i=
Z510] 2602 7P WA HrEE )AL S 2% A7l 5.9
2 71 =4 B/ Aok HeEAQ] 7] 3 % (overall acceptability)
= 1.5% H7HEo] 642 71 =4 B7HE e, S 2%
A7k dixto] 7P A H7bE Sl

=

=

£ AT St AT BAT 715AS A
Gt BAUL ABNEFOR U FeAA Yk EubE 42
ol A7HE tol 71540l FAo| B EukE £AE Azste]
NEORA o] §7hAS AT A 7T 5 Gt
AL A FARY PAAZ AL 7F5-S Aol n 7

stk SAAe) WoRE gsie] Erbe 228 A28}

Zr pH, MEES 24T AT, £RE R E0] 8734%2
714 QA R, pHE S80S 2% H7Ke Ao] 4712
4 T A% F WE L3S S Wrlo] 271
22 17HE $2H(p=000) 2.2 Yotk BAE gt} 3
Mz b e 2T 22 1577, 177002 713 =94k o
EL ojzgo] 0882 71 WA UEh, e 2% 73J+L
S 2% H7kE Aol 9572 A1 Walth BUTe o

Z7-0] 63.082 7P =A Uebelth 4TolA 6047t #78t
WA Beo] Ml 293 Aok A% SR n8E
o] AEHA skt A% 109 0.5% H7HL7HA] w] &l
AEEHR oY & Aol & HolA| ggten, A% 59L& 2%E
A7t BHLE 22X Qo] BE HTFEoA ujdEe] HE0
Hom, %S 7}6} 2o 1.8x10° CFUME 7} =
Al et e, 2% H7HES v Eo] HEEA st
FTHLR 609 A EALE H7ISHA| b2 tx2o]
3.2x107 CFUMIE 7P @ol Uetillch W-sHA 21, M
(color)2 1.5% H7Fo] 692 71 =4 H7HEHISH,
(flavor)& S8 2% F7Hto] 6.12 7 =4 B7HE Atk
Uhtaste)= A3} 027 IA] 2 S0 1.5% 7o) 6.62.2 7}
A=A H71E ok Sl dk(after taste)2 S8 1% A 727

A= & F7HE TR, 2% SAYS EfE 220 3
7Flee He 2358 dxatio @A B2 EAL, SAY
o] et Hrhe 23]8 EntE 2290 8t 7|5 =5 Ho
= Zo2 AR HTE FX(viscosity)= THRT0] 2.60.2
7]-’“’ A FrlE 9ok AubA ¢l 7] E % (overall acceptability)

1.5% Z7hto] 642 7P A B7 e, SAY 2%
A7Fer djx2to] 7P RA 7= leh o]e}h Zo] AN
EutE o) H7h Ao A it 71sroA 2
BF7HE Wol, ho 7 A% FHE O] A AR Y] o] 87X &}
FHUE AAEE ALY 229 o] & 5= Q= 7S
2 E 4 Ak
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