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Quality Characteristics of Tomato Sauce Added with Rosemary by
Different Storage Periods

Jang-Ho Kim'
Dept. of Hotel Culinary Arts, Seoyeong University'

Abstract

The aim of this study is to investigate the effects of rosemary on the quality characteristics of tomato sauce
during storage period(60days). As storage time went by, analysis of color differences of tomato sauce showed
that “L", “a", “b'-value of tomato sauce less decreased with more herbs added, but there were no significant
differences. As storage time went by, the pH ranged between 4.10-4.25, the sweetness between 10.50-9.67
°Brix, and the salinity between 0.90~1.56 among all additions. Also, the more herbs were added, the more
viscosity increased. The reducing sugar content ranged between 38.87-55.38, and its highest was shown in
the sample with 0% of rosemary during the storage period. The sensory evaluation was performed with
scoring tests for color, flavor, taste, aftertaste, viscosity, and overall acceptability by 15 professional panelists.
The result showed that the tomato sauce with 1% rosemary was the best in the color, flavor, taste, aftertaste,
and overall acceptability. From the above results, the study suggests that the addition of 1% fresh rosemary
to tomato sauce is recommended for commercial use.
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<Table 1> Formulas for preparation of tomato sauce with the addition of fresh rosemary

Addition Ingredients
iti
rate(%)” Plum Tomato Rosemary Onion Garlic Olive Pepper Salt
tomato(g)  puree(g) (€3] (8 (8 Oil(ml) (8 (€3]
0 3150.0 600 0 225 20 120 5 20
1 31125 600 375 225 20 120 5 20
2 3075.0 600 75.0 225 20 120 5 20
3 3037.5 600 112.5 225 20 120 5 20
4 3000.0 600 150.0 225 20 120 5 20
YAddition rate was based on plum tomatoes, tomato puree and herbs as 100%
B ATNNE ofe] 714 el B4 7152 b o 2 WY F Uk B ol o B
A ERHEE o83 228 AXFe) YoM E £2E Az Yol AFAA F2 o] 85
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TS o] &35l LR (well-being) EVIE A£XAE A| sk}t 2=ulgle] HA7lEES delsle] Entg
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’ Wash the tomatoes 3 times in the running water ‘

|

’ Remove the cores from the tomatoes

!

’ Score the bottom of the tomatoes ‘

|

] Blanch(10 sec) \

!

’ Cool the tomatoes in the ice water(5 min) ‘

|

’ Peel away the skin of the tomatoes ‘

!

’ Quarter and seed the tomatoes ‘

|

’ Sieve(20 mesh) ‘

!

’ Plum tomatoes ‘

<Fig. 1> Procedure for preparation of fresh plum tomatoes
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1. &8 M=

S22 QU2 extra virgin olive oilZ ©]E|E]
OlitariaAte] Al F L2 AR 7hehs thsutE,
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9] gt (F4h, white pepper= P|= Pacific
Abe] A EFS AHESIATH

2. Tomato sauce M=

EnlE A Professional chef(7th edition)<l]
A HAIF S FEste] Alzxskslth ErtEE A
£ AAst EntE 353 ARSI th<Fig. 1>
<Table 1>¥} 22 H|&e] A FEE stainless steel &
7R E 205 cm, =°] 11 cm)E AF8-3lo] <Fig.
2>9} 2o W o2 A 2519 tHCIA 2002).

2= dAFdME TFAE tAlste]  tomato
puree S AHESIATE S|H QU Fute} v
< sauté(2E)3aL 80TCH =] Lol 458 &
%= simmering(Al™ ¥)$°ll, blender(F==A4

HMF-900 ()@ 87))oll A 2% A 2ol 3

20 meshe] Ao W& AF8-31

EnE A2 BEAgE 20 2zulg)E o
BE-S A)FHske] FHchop)S sto] AM&SF AL A&
2o X771 s18.0] A2] 3P <Fig 3> At
ol& 47} A x3 EntE A2 tiste] tjxT
(0%), 1%, 2%, 3%, 4%= A71ES 2ale) gt
sto] 2l 5 ZF A2~ ¥ = 1000 mLe] -&7]
ol W¥A4T) BAsHHA AL

Rch

3] A T, & A4 g
TR, Sl g W gro g vty deke
Sl Ayl eslE e 4, AL 98 Folo] e
o= Artati

4. Mg

EntEAso] A= A3} Al A|(Chroma me-

Plum tomato, onion, garlic,
olive oil, rosemary

Peeled and seeded tomato

minutes

Sauté the onion and garlic with olive oil, about 12~15

Adding the tomatoes and tomato

puree(600 g)

Simmer slowly for required time at 85°C for 45 minutes‘

Adding 0, 1, 2, 3, 4% fresh rosemary

cooking time

Add fresh rosemary 3 minutes before the end of the

l

| Blend(2 min)

|

l

l Strain(20 mesh)

|

<Fig. 2> Procedure for preparation of tomato sauce added with fresh rosemary
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’ Wash rosemary 3 times in the running water ‘

!

’ Strain off water with a sieve ‘

|

’ Separate leaves from each herb ‘

!

’ Drain(1 hrs) ‘

|

’ Remove water from each herb leaf using cheesecloth ‘

!

’ Chop rosemary ‘

|

’ Fresh rosemary ‘

<Fig. 3> Procedure for preparation of fresh rosemary
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5. pH

pH+E pH meter(Sartorius AG PB-10, Japan)&
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6. E=(°Brix %)
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8. slRIEt(Reducing sugar)
AR 1 g& 88| 2o} 50u) 8] 5ke] oj=}gh
o]z}l (Toyo no.1) 1 mLoll DNS(2FAFE] o|m] 3%

ADAISE 3 mLE Yol ZA] vortex mixer= E3HS
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T SHFF 16 mZ 3FAske] UV-VIS spec-

trophoto-meter(Jasco V-550, Japan)E A8}
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B gasgn A, B, 0 AF 2, B
AR 7 EEel B o3l 7K FRom T
BEsch e g Ao BA3 e
4 FA 24 3 QASES U FUN T
AR B4 542 2 Mg drkn 4
Ade 458 EAFES St

7 5] tia) 01 A=W « igke) Y,
54 BE, 0% ek 2902 Hrkslel B

ghe UErsic,

11. SAX

7 Agof|A] A& A= SAS Z= 13 8.0 B
= AHgste] BAIAE sislth EAHEA(ANOVA)
3} p<0.05 S| -] Duncan®] GHEHAAH o2
BAA ol HS3FATHSAS 1998 5 A-5%
- T73E 2001).

=S

0

. Znt

1. b=

EntE 4o} o] A 80 R Hol AR
¥ BEvlE Fde dikdw BAAT Fie
ke 86.9%, TA 1.90%, ZA1W 0.10%, B
3= 9.20%, IJE 1.20%, Z=22] 41Kcale] 1
(FE7EH 2006), Z=rie]e] AN E 42
S 79.03%, TA 1.20%, A 2.46%, 35
3.14%, 245 5.21%<] A7= YERGTHOh MH
& Whang HJ 2003).

gzulg]o] 7] wE ErfE Ao dRk
AL BAE A3l <Table 2>9F 2}l LukA
i Al 220k E U] St
(0%) 2} FsA A 7| a7t ARk o= A
B7HE QG 220k 1% HA7H F 7HRE vl
staal shadth o] TS thZ2T(0%) ol A]

88.4%= YERGIL 1%Y = 88.94%= ERITE

w2 TH0%)Cl A E 1.40% Z2uk
shgo] 1%Ll = 1.55%, A2 thZ27(0%)°l A1
2.10%, 1%°14 2.15%= Vet S, v,
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oA B9tk g@eslE, 332 glxTolA o
A U ou AR The zto] & Holz] &
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tzTroll A=A YR Afo] & Btk Kim JH
9} Yoo SS(2012)2] €& H713F EnlE Ao
ATolA TsHAblA 7S =7 b o g &
Al Bk RAd 2 2% H7bre] IR #4172
3}, o] ghake 89.23%, WA 1.48%, AM
2.08%, EHFEHE 6.20%, 815 1.35% Aths A+
Aol fAkgh Aol
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{Table 2> Proximate composition of tomato sauce added with fresh rosemary(%)

Addition rate(%) Moisture Protein Crude lipid  Carbohydrate Ash Energy(Kcal/100g)
0 88.4 1.40 2.10 6.68 1.42 52.22
1 88.94 1.55 2.15 6.32 1.41 50.83
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E AR Fhol] frojAQl zto]i= KolA] gkshrt. o
23t A3} Lee JA 5(2007)9] A3 71 Bk
Aol A bgko] A 717kl whe} Grolx] = gk
S BYrhs B39} Lee KI 5(2002)2] 41347}
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3. pH

2zulg|o] Hrbds dejste] BErfE AxE
A 23 21 Zo] A7} 4T 15, 30, 45, 60
&<t A7ebaA 249k pH 5732 <Table 4>}
2t}

2zuig]o] MUl gl EntE Ane A
2 1594 thzTo] 410282 71 Yok 2=n)
2] 2% H7krol] 420-424% U HrlrRY =
< pHE E3th A% 3044 ==ue]E 2% A
7Vt EntE AT 4245 71 =4 Ve o
YAl AlEebe fFo ARl Apel 5 Ktk A%
4597 ==ulg] 29 H7hro] 4258 7P =k
3, 220k 4% Frbrol 4.172 7P weton
22l 3% H7kE 4% F7Ede folA el
ztol7h gle Aem vehuith A% 60L Aol =
2znig] 2% FH7kro] 42002 7P =9k

EE AR el felARl Aol= glslth

4713k we} ol e Bt

(Table 3> Hunter's color value(L, a, b) of tomato sauce added with fresh rosemary during storage at 4T

Hunter's Addition Storage period (days)
Color value rate(%) 0 15 30 45 60
0 41594091 4126£0.65"  41.16£0.91*"  40.49+1.35"  40.17+0.84"*
1 40.33+0.84™  40.11£1.05™*  40.08+1.04™  39.69+1.56™*  39.36x1.18"™*
L 2 39.1940.51°  39.07£0.36"™*  38.90+0.65""  38.97+0.71™*  38.30+1.03"*
3 38.64+0.78™  38.40+0.54%®  3820+0.67°*®  37.95:1.17"*®  36.95+0.23°%
4 36.89+1.44%"  36.46£1.05%  36.52+1.10%  36.11x1.09*  36.17+1.19"
F-value 10.55™ 1627 11.70" 5.92" 8.86"
0 12.83+0.53* 12.46+0.68™ 12.34+£0.62°* 12.50+0.49™ 12.64+0.51*
1 12.1241.64%  11.96£1.54®%  11.29+1.83™  11.62£1.26™*  11.82+1.47%*
a 2 11324117 11232129 11274135 10.93+1.53™  11.27+1.35™*
3 10.76£1.25™  10.37£1.53™*  1029+1.41™  10.63+1.45™*  9.96+1.59**
4 9.75+0.77"* 9.64+0.82°" 9.58+0.90"" 9.68+0.84"" 8.68+0.84°*
F-value 3.29 2.63 2.01 2.43 493
0 14.38+0.73** 14.18+0.76™ 14.11+0.66™* 13.95+0.25™ 13.56+1.45™
1 14.12+1.42* 14.05£1.36™ 14.08+1.30* 13.59+0.52** 13.42+0.52**
b 2 13.71£1.21% 13.78+1.12* 13.68£0.97* 13,51£1.37* 12.85+1.02
3 13.22+1.09* 13.09+1.02*4 12.99+]1.18% 12.66+0.84 11.99+1.16%
4 13.110.98** 12.78+0.64** 12.71+0.61** 12.45+0.71°4 11.78+0.44**
F-value 0.73 1.10 1.26 1.82 1.98

Y MeantS.D. * p<0.05 " p<0.01 " p<0.001

2 “Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
? BMeans in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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{Table 4> pH of tomato sauce added with fresh rosemary during storage at 4°C
Addition Storage period (days)
Sample " te(%) 0 15 30 45 60
0 4.12+0.02°5¢ 4.10+0.03°C 4.13+0.02¢ 4.20+0.01™* 4.15+0.01"
1 4.22+0.03"* 4.22+0.03™* 4.18+0.01°*" 4.24+0.04™* 4.15+0.01"®
Rosemary 2 4.24+0.03" 4.24+0.03* 4.24+0.04™ 4.25+0.02** 4.20+0.02**
3 4.18+0.02°* 4.18+0.02°* 4.17+0.03" 4.19+0.01°* 4.16+0.03**
4 4.20+0.02™AP 4.22+0.02™4 4.15+0.02° 4.17+0.02°%¢ 4.18+0.01%¢
F-value 10.60° 1337 7.63" 6.63" 1.76
D MeantS.D. " p<0.01 ™" p<0.001

2) ad
3) AC

4. €

R Kt

SESEEE

dto] EvkE Sxg
Al 4TeA 15, 30, 45, 60
S AFsiHA S4e el 5442 <Table
5>9} 2t} A 23 2] Zof tZTe] 10.50 °Brix
2 =9k, 220k 4% 7ol 10.17 °Brix 2
71 BA vk ot 7o ARl Afel= IiTh
BE He]Folx 2znte]e gheko] F7stel w
2}, 2174713 o] Al whet Gee fashs 7
o m Uehont A oA <l Atol= gl
A% 60LA Z=nke] 4% A7kl 9.67 °Brix =
7Hg stk olgigt A#= Kim JHZ Yoo
SS(2011)2] Aol A EntE Aol Yol H7let
o] T7ILFTE EntE Lo o

Gk Bas fA18 Afolry

== [e]
sFS A

{Table 5> Sweetness characteristics

Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

5. 9

Zzvie] 9] Whgs @elsle] EvlE AnT
Az A Fo] A5}t 4T 15, 30, 45, 60
B A S Aol 54 <Table
6> At} A 2gk Ao 22ute] 2% H7kol
71 A, dlzare] 7P WA UEhdon] 22
nig] Hrhgo] S7VErE Sk Wl AT
= BAth AR 1594 220t 3% H7krol
7 =4 Yelhtou 2=uk 2%, 4% J7kE
2= ol ARl Aol fls Ao = JEehgth A
3090 = A 159 < AR AEgE B
Ak A4 45dAlel e 22rlk] 4% H7ho] 7}
b =okal, iate] 7 wkem tixatE Al
S U] A7 #9490 Aol g Holx]
1ok A7 60D Aol = A 45D A 9 e A
Fo = vEhth A% 60Y B BE M7
T 0.90~1.569 M= veht 2 2ol ¢l

o

o o

0 oo §

of tomato sauce added with fresh rosemary during storage at 4C

°Brix(%)
Addition Storage period (days
Sample (%) 0 15 = ) 45 60
0 10.50+0.51* 10.27+0.30™ 10.20+0.41* 10.16+0.49** 10.09+0.60**
1 10.44+0.49™* 10.19£0.43* 10.12+0.54 10.12+0.54* 10.06+0.66™
Rosemary 2 10.33+0.38* 10.10+0.78** 10.10+0.87** 10.03+0.83** 9.97+0.81*
3 10.27+0.32* 10.07+0.42%4 9.90+0.70** 9.80+0.61** 9.70+0.70**
4 10.17+0.49* 9.83+0.72* 9.83+0.81** 9.80+0.78* 9.67+0.67**
F-value 0.27 0.26 0.15 0.20 0.25
Y Mean+S.D.

2) ac

Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

? *Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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{Table 6> Salinity of tomato sauce added with fresh rosemary during storage at 4C

(%o; wiw)
Addition Storage period (days
Sample (%) 0 15 ¢ p3o () 45 60
0 0.90+0.07°" 0.94+0.00 0.98+0.07°" 1.09+0.07°* 1.13+0.07°*
1 1.25+0.07™ 1.29+0.12°%¢ 1.33+0.07"¢ 1.44+0.07*® 1.52+0.12*
Rosemary 2 1.44+0.07*" 1.48+0.07**" 1.56+0.07** 1.52+0.12*® 1.37£0.07®
3 1.29+0.00™ 1.56+0.07* 1.52+0.12** 1.5240.12* 1.48+0.07*
4 1.37+0.07"* 1.40£0.12 1.52+0.12* 1.56+0.07** 1.5240.12**
F-value 35207 2440 21347 12917 967"
Y MeantS.D. ~ p<0.01 " p<0.001 " p<0.0001

2) ad

Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

) C\Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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{Table 7> Viscosity of tomato sauce added with fresh rosemary during storage at 4C

(rpm)
Rate Storage period (days)
Sample o) 0 15 30 45 60
0 2170833£1500.42%C  31896.33+1491.26™  44771.67+5030.00*  46546.67+1110.68°"  49076.67+2159.82%*
N 1 40839.33+1997.14  59332.00+1011.78°°  65830.6741139.09  67772.67+1272.29™  74687.00+4586.80°*
nfase' 2 4531633£1353.41°F  60838.33£1142.40°C  69422.67+2132.51°°C  72559.67+1312.28%  75788.67+1540.62°
Y3 4732000:247128%C  64832.67:4437.94  75780.33£7210.150  77941.00:2346.12°0  81713.673024.62
4 52348.00£1500.53"°  69989.67+ 913.82°C  79838.67+2741.28°%  84008.33£2126.60**  87340.67+2940.88*
F-value 127427 131.527" 3056 21065 70.46"""
Y MeantS.D. " p<0.001 ™" p<0.0001

2) a-e
3) AE

Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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{Table 8> Reducing sugar content of tomato sauce added with fresh rosemary during storage at 4°C

(mg/g)
Sample Addition Storage period (days)
rate(%) 0 15 30 45 60
0 55.38+1.20" 54.2620.84"" 52.95+1.20™¢ 50.98+0.97° 46.79£1.27°°
1 54.8240.55™* 51.19+1.33" 50.35+0.52"8 40.38+1.01° 38.87+1.36%
Rosemary 2 52.3142.17" 52.3142.17™* 51.19+1.81"48 48.34+1.31"" 44.66+0.53"¢
3 51.762.65"8 53.44%1.01 50.92+1.20™8 49.59:£0.90™" 44.10+1.87°C
4 48.62+1.007% 48.34+0.47%8 47.78+1.00" 49.87+1.35"* 45.39+1 .44
F-value 749" 947" 7.04" 4346 17217
D Mean#S.D. " p<0.01 ™" p<0.001 ™" p<0.0001

2) ad
3) A-D
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Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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<Table 9> Sensory characteristics of tomato sauce added with fresh rosemary

Sensol Addition rate(%
charactenl'Ztics 0 1 P o 3 2 F-value
Color 3.13+0.99" 7.46+0.63" 6.00+0.53" 3.80+0.67° 3.13+0.51° 117.68
Flavor 2.80+1.01¢ 8.20+0.86" 6.20+0.56" 4.73+0.96° 4.86+1.35° 61737
Taste 4.40+1.35° 8.13+0.74° 6.33+0.81 4.46£1.12° 2.60+0.98" 6323
Aftertaste 3.80+1.01° 7.33+0.97 6.13+0.74° 3.60£0.91° 2.73+0.79" 69.73"""
Viscosity 3.06+0.88" 4.80+1.46° 4.53+1.06° 7.13£1.06" 5.86+0.63" 36.56""
Overall 526£109°  833£061°  733:089°  3.60:050°  3.13:091° 11077
acceptability

"Mean+S.D. ™" p<0.0001

"“Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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