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2. The Development of Pizza Prepared with Chungkukjang and Onion :
Formulation and Assessments of Nutrients and Sensory Quality for Chungkukjang - Onion Pizza

Chae-Ran Sung, Chang-Soon Kim'
Department of Food and Nutrition, Changwon National University

Abstract

This study was conducted to develop a topping formula for pizza containing Chungkukjang and onion as the
main ingredients. The maximum amount of onion was limited to 10.5%, since the pizza crust and toppings would
separate if too much water dispelled from the onion tissue during baking. The Chungkukjang was substituted for
Bulgoggi, a meat topping. The sensory acceptability scores for the pizza topping decreased as the amount of
Chungkukjang increased from 3.6% to 7.3%, due to its unpleasant odor, but scores increased when 1.6% Kimchi
powder was added to the Chungkukjang without a significant difference from the control. Thus favorable sensory
quality was obtained with a topping formula containing 8.7% Chungkukjang, 10.5% onion, and 1.6% Kimchi
powder. The nutrient values of the final pizza products were assessed as follows. By adding the Chunghkukjang and
onion, crude protein, crude lipid, crude ash, and total dietary fiber contents increased. Moreover, the calorie level
of the Chungkukjang-onion pizza was 3.8% higher than that of the control pizza. The amounts of compound amino
acids including lysine increased. The free amino acids also increased from 143.3 to 188.6 mg/100 g. The ratio of
saturated fatty acids to unsaturated fatty acids changed from 1:0.71 to 1:0.81. For the consumer test, the age groups
of the participants were classified as 15-29 years old, 30-39 years old, and 40-62 years old. A positive result on
acceptability of the developed pizza was obtained from most of the panelists in all age groups. Over 93% of the
119 responding subjects had purchasing intentions. An, especially, strong purchaging intention was shown in the
younger age group of 15-29 year-olds, even though they had a lower preference for the Chungkukjang. Finally, an
attribute of satisfaction was induced based on ‘health’ (79.5%) and ‘flavor’ (15.7%).
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Yebd upel ol U AAET ALGFEANA FFT%
81% ANV 71 Azse AoE Yeh} 353
o2 A - 9 AR AxE A AJEIAE M
H|E Table 37} Zo] & F UATE Lee YK
004)e] ATelAM 102 F=Y AFT EFE
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Table 1. Results of sensory evaluation for pizza toppings

with addition of Chungkukjang and Kimchi powder
Ingredient (%)

S g oln

Sensory
Sample Bulgoggi Chungkuk- Kimchi score
Jang powder

A 16.1 0.0 0.0 6.6+0.6""
B 125 3.6 0.0 6.420.5"
C 8.8 7.3 0.0 4,7£0.7°
D 10.9 3.6 1.6 6.5+0.6"
E 7.2 7.3 1.6 6.5:0.8"

YMeans with the same superscripts are not significantly
different (n=30, p<0.05).

9-point scale;  1=Dislike extremely,

5=Neither like nor dislike, 9=Like extremely.

Table 2. Results of sensory evaluation for rank preference
test of pizza toppings with addition of Chungkukjang and
Kimchi powder

Ingredient (%) Total score of

Sample Bulgoggi Chungkuk-  Kimchi rank
Jang powder

A 7.2 7.3 1.6 58(2)

B 5.8 8.7 1.6 52(1)

C 4.3 10.2 1.6 81(3)

The numbers in parenthesis indicate rank (n=32).

32z 7813 A A23A A452007)
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RN 14.46% 2, ZALL 7.83% A 11.23% =2, 17
T ZIRL 1.67%0A 1.R2%=z 7z Z7ednt
(Table 4). o] ©@MA(22.15%)7 AH(10.12%) T Fo]
Eo AIF Frb wet veld Aok F Aol
8L 505%90 4 5.94%2 F7FSIAEH ol A=TH
Fuprt F7AEEA 2 BAV|EZE AMERO
AgAer ZAH o 7%k g Holdae

Table 3. Formula of control pizza and Chungkukjang .
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9] Aol 9= z}Z 02%, 0.1%(National Rural Living
Science Institute, RD.A 2001)2 B35 gith ’%5#01
9] 2olAdFe 19 AFEFL 2025 go & Aol
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sk wThgdA e Ao FHYZHEHR FHAT
FHFE JFo] AXEITH FYFSE Adste AL
‘”Wi AtHJung KH 5 2004). 3+H G 287.
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Table 59 95hd FAo] AZ2T g3 AFRO=E
FE AAAEY T =L 145% F7FRAX
3 % foluiito] 18.1% FrbetEA WrbE Fe
-l “éo& A grolu) = 21]1 lysine §EFo] 19.5% &
Ztetdch & fElotrlmat ES 143.33mg/100 goll A
188.63 mg/100 g& 2 31.6% F7}3ted(Table 6) Tl
o} AU o]&F WA Felstd(lee CH 1976) F&

Ho g ZFES viait}; AT F=ZFAL WFd 98
T35 e Y= glutamic acid9t £18H& Ul leucine,
a8 @S Y= lysineo] F7FEHO ol ofr| k4t

Table 4. Proximate composition, total dietary fiber and

onion pizza (%) energy of Chungkukjang - onion pizza
. . . Chungkukjang A . Chungkukjang
Variables Ingredient Control pizza onion pizza Analytical item Control pizza - onion pizza
Wheat flour 685 56.2 Moisture (%) 47.08+0.77" 46.04+0.14
Sugar 2.1 1.7 Crude protein (%) 12.98+0.25 14.4610.16
0il 1.4 1.1 Crude lipid (%) 7.83+0.07 11.23+0.06
Instant dry yeast 1.0 0.8 Crude ash (%) 1.67+0.01 1.92+0.04
Salt 1.0 0.8 Total dietary fiber (%) 5.05+0.70 5.94+0.86
Crust o ter 24.6 20.2 Energy (kcal/100 g) 287.82+0.35 298.64+0.72
Dough improver 14 1.1 "Mean+SD(n=3).
Chungkukjang - 4.0 Table 5. Amino acid composition in Chungkukjang - onion
Onion - 14.1 pizza (mg/IOO g)
Total 100 100 - . Control  Chungkukjang Increase
Cheese 57.9 57.9 Amino acids pizza - onion pizza (%)
Onion 10.5 10.5 Essential amino acids  4,141.8 4,892.3 18.1
Pimento 6.3 6.3 (L-Lysine) (683.7) (816.8) (19.5)
. Bulgoggi 16.1 5.8 Non-essential amino ;6356 59359 12.6
Topping  y rishroom 9.2 9.2 acids
Chungkukjang ) 8.7 Total 12,078.4 13,828.2 14.5
Kimchi powder - 1.6 Chungkukjang-onion pizza— Control pizza
I =
Total 100 100 nerease(%) Control pizza «100
=z Behs A 2237 A45(2007) - 496 -
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Aste] oty FuEA 1291%, 2H o224 3.80%,

Table 6. Free amino acid composition in Chungkukjang -

onion pizza (mg/100 g)
Amino acids Control pizza Chul{gkuk/.ang '
onion pizza
L-Aspartic acid 4.74 5.14
L-Threonine 5.63 7.43
L-Serine 5.03 7.48
L-Glutamic acid 42.78 46.47
L-Glycine 2.88 3.36
L-Alanine 9.11 18.44
L-Valine 3.12 6.45
L-Isoleucine 2.53 5.53
L-Leucine 3.52 8.51
L-Tyrosine 4.44 5.69
L-Phenylalanine 5.15 7.21
L-Orinithine 46.56 52.49
1-Methyl-L-histidine 5.00 10.25
3-Methyl-L-histidine 2.84 4.18
Total 143.33 188.63
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LA 21.86%, B =d|At 53.64%, & EH QA 7.80% 2
ExsAgite] 83%0l4d-& ARt 1 F A EHA4t
ol 7Hg Bt ESE Yi OS 5(1994)8] Aol A
24 AFZAM AGARG L BEXA Gl 61%
ol o2 ueputhal stk XA dHA= @
T FHAY Aad g g 2 J1Pg JAS
, FETEAHRE HHee AR 4¥A UAHelE
b Al 1993). £ ATl Axd Fxe A
ARP L FEGAER] A2Y OF AHELR A9
EAE gtgo] BEXsA ARG w71 o Fe
it G AMEo R ESPATARS] vl g2 58.61%) 41
5534%=2 FH2HFPZ BIIFAGLS 41.40%0 A
44.61% 2 F7tst] XEspA| o] i EX S|4
9] 7} 1:0.719]A 1:0812 Z7}stdth & X)4ate)
A AL B EElito] 12.00%0A4 14.65% 2, &
E#QAAL 047%0 A 1.19%2 Z7}sttH(Table 7).
TS F5F Akl g 2 7FA] Aol ARl
Ebst=dl Ahn BS9F Lee CHO A7-2003)e] ¢jstH
Table 7. Fatty acid composition in Chungkukjang - onion

N

A

pizza (%, wiw)

Fatty acid Co.ntrol Chunlgkukj'ang

pizza - onion pizza
Butyric acid (C4:0) 2.06 0.10
Hexanoic acid (C6:0) - 0.41
Octanoic acid (C8:0) 1.12 0.67
Capric acid (C10:0) 2.22 1.90
Undecanoic acid (C11:0) - 0.17
Lauric acid (C12:0) 2.89 2.67
Myristic acid (C14:0) 8.44 8.08
Mpyristoleic acid (C14:1) 0.66 0.60
Pentadecanoic acid (C15:0) 0.71 0.67
cis-10-Pentadecenoic acid(C15:1) - 0.16
Palmitic acid (C16:0) 27.92 27.02
Palmitoleic acid (C16:1) 1.32 1.19
Magaric acid (C17:0) 0.53 0.44
Margaroleic acid (C17:1) 0.23 -
Stearic acid (C18:0) 12.50 11.93
Oleic acid (C18:1) 26.72 26.88
Linoleic acid (C18:2) 12.00 14.65
Linolenic acid (C18:3) 0.47 1.19
Arachidic acid (C20:0) 0.23 0.25
Heneicosanoic acid (C21:0) - 0.15
SFAY 58.61 55.34
USFA? 41.40 44.67
SFA:USFA 1:0.71 1:0.81

YSFA : Saturated fatty acid.
DUSFA : Unsaturated fatty acid.

P2z B33 % A23@ A4 (2007)
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C11:0(undecanoic acid), C15:1(pentadecenoic acid)¥ #
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Table 8. General attitude for the consumption of commercial pizza and preference and dissatisfactory attribute of Chungkukjang

N(%)
Variables Items Age Total X
Under 29 30~39 Above 40
None 6(10.9) 14(46.7) 14(41.2) 34(28.6)
Once per month 31(56.4) 15(50.0) 18(52.9) 64(53.8)
Frequency of Twice per month 18(32.7) 1( 3.3) 0( 0.0) 19(16.0) 34,597
purchasing pizza Once per week 0( 0.0) 0( 0.0) 2( 5.9) 2( 1.7 -
Over twice per week 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0)
Total 55(100.0) 30(100.0) 34(100.0) 119(100.0)
Like extremely 7(12.7) 8(26.7) 16(47.1) 31(26.1)
Like slightly 15(27.3) 12(40.0) 5(14.7) 32(26.9)
Preference for  Neither like nor dislike 20(36.4) 8(26.7) 10(29.4) 38(31.9) 20.89"
Chungkukjang ~ Dislike slightly 4( 7.3) 2( 6.7 1( 2.9 7( 5.9) ’
Dislike extremely 9(16.4) 0( 0.0) 2( 5.9) 11( 9.2)
Total 55(100.0) 30(100.0) 34(100.0) 119(100.0)
Odor 11(84.6) 1(50.0) 3(100.0) 15(83.3)
Dissatisfactory Taste 0( 0.0) 0( 0.0 0( 0.0) 0( 0.0
attribute of Appearance 0( 0.0) 0( 0.0) 0( 0.0 0( 0.0) NS
Chungkukjang Texture 0( 0.0 1(50.0) 0( 0.0 1( 5.6)
Others 2(15.4) 0( 0.0) 0( 0.0) 2(11.1)
Total 13(100.0) 2(100.0) 3(100.0) 18(100.0)

. p<0.05, ~: p<0.001, NS: not significant.

dm e FHaha A A23d A452007)

- 498 -



A -

i

ArEHS Boj¥ Ail dAFd] #Afle] ‘e s
Zo] @ttt Table 894 F=7<] 711 Alo] ¥
A Aoz vehged HZE - IRl R
Alge g ‘YgA'E AFS SEFUE vz Aok E
3 Ful Al Aok gGek AR S gde® 5
Futylzte] FojEAE BojE Ay HA ZAMNEA
9l 79.5%7F ‘AR, 157%7F 5t FAE EIRe
o dyzte] 938 Aole JdEYA Edth 4
wHog FFFS JHshe T8 41 579 5
oy WAst B Al MEd FxF - oAt
e A MAEH IARE dAFLEZHN AT
9 53 AFT A E dogle 9g=r S &
F A9t wEgy 2 dFZAIzEYH 92 HT
Z - FUIRE AEFFAIUE FS AYFToE 3
qdg B3 A4FE 30N F de F2

g Aoz waFo)

V. Qo ol HE

A3 EE ol&std J|EYH FEHEE0l

J

N
0%
i

] 87
3 AAE AEstax stgnk oW AdE =
- gt gAY LB g RER BT
3 ofule] 1A 28-S g viFgHE FFAA
to] AFetget AFHoE ARAAHYEY ¢
grista 287 7EEE AERAE 539
v mEA st AREGAZA HZF A}
6% A 73%2 Z7/HINAFE 71540 §9
ooy HAAET L6%AVIE AT &3

gk A a9 deEht 333 AHEFE 87%
ZWINFIAA BV EY AMEFE FAAE
Ak 99 Axe FFEE Hrk 23 guet A
FAAGoz zold, A, RIE, F 2oldfH-
7t Zrtstg e g% T3 3.8% Zriatth "ol
U2 18.1% ZE7FslE A I 5 lysineo] 19.5%]
5 Yok E=3 & fIorkeitd B4R
et BEXAI F7FR ofu| b} A
A

=

EN

oft
ol

oo nE o
N 2 !

it

=]

N oob R oo g o o o

N 2 |o ofl off mt

o

Table 9. Consumers’ opinions about Chungkukjang - onion pizza developed N(%)

Variables Items Onder 29 3Oig;9 Above 40 Total X
Like extremely 13(23.6) 10(33.3) 12(35.3) 35(29.4)
Like slightly 27(49.1) 10(33.3) 10(29.4) 47(39.5)

Acceptability Neither like nor dislike 15(27.3) 10(33.3) 11(32.4) 36(30.3) NS
Dislike slightly 0( 0.0) 0( 0.0) 1( 2.9) 1( 0.8)
Dislike extremely 0( 0.0) 0( 0.0) 0( 0.0 0( 0.0)
Total 55(100.0) 30(100.0) 34(100.0) 119(100.0)
Yes 38(69.1) 22(73.3) 19(55.9) 79(66.4)

Willingness ~ No 1( 1.8) 3(10.0) 4(11.8) 8( 6.7) NS
to purchase Yes if improved 16(29.1) 5(16.7) 11(32.4) 32(26.9)
Total 55(100.0) 30(100.0) 34(100.0) 119(100.0)
Taste 8(47.1) 4(50.0) 8(57.1) 20(51.3)
Odor 2(11.8) 0( 0.0) 1( 7.1 3(7.7)

Attribute for  Appearance 1( 5.9) 0( 0.0) 1( 7.1) 2( 5.1) NS
improvement  Texture 1( 5.9) 2(25.0) 3(21.4) 6(15.4)
Others 5(29.4) 2(25.0) 1( 7.1) 8(20.5)
Total 17(100.0) 8(100.0) 14(100.0) 39(100.0)
Flavor 8(19.5) 1( 4.5) 4(20.0) 13(15.7)
Health 29(70.7) 21(95.5) 16(80.0) 66(79.5)

Satisfactory Appearance 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0 NS
attribute Texture 1( 2.4) 0( 0.0) 0( 0.0) 1( 1.2)
Others 3(7.3) 0( 0.0) 0( 0.0 3( 3.6)
Total 41(100.0) 22(100.0) 20(100.0) 83(100.0)

NS: not significant.
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