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Properties of Patty Containing of Chungkook-jang powder

Yong-Mi Lee

Graduate School of Education

Pukyong National University

Abstract

The objective of this study is to analyze the content of composition
of patty with Chungkook-jang powder by using different cooking
appliances and physical, chemical and sensory characteristics of patty
and to present the basic data for developing the hamburger patty.

The analysis on the sensory characteristic of patty with
Chungkook-jang powder depending on the amount of Chungkook-jang
powder additon to patty (0%, 2%, 4%, 6%, 8%, 10%) and the cooking
appliance (fan, oven and grill).

The proximate composition of patty was analyzed according to
A.0.A.C method (1990). The moisture content of patty of fan-cooking
Chungkook—-jang patty is higher than that of oven-cooking patty and
commercial patty on sale contains the least (p<0.001). The content of
crude protein of fan—cooking and oven—cooking Chungkook-jang patty
is higher than that of commercial patty on sale (p<0.01). The content
of crude lipid of commercial patty is higher than that of oven—cooking

and fan-cooking Chungkook-jang patty has the least(p<0.001). The

= Vil -



content of ash of Chungkook-jang patty is the highest and commercial
patty on sale has the least content of ash (p<0.001).

The main fatty acid of patty is oleic acid, palmitic acid, and stearic
acid in the higher order. The patty contains the minute amount of
myristic acid, myristoleic acid, pentadecanoic acid, palmitic acid,
magaric acid, magaroleic acid, stearic acid, oleic acid, linoleic acid,
linoleladic acid, linolenic acid, eicosasenoic acid, heneicosanoic acid in
it (p<0.001). Stearic acid is highly contained in commercial patty and
oven—cooking Chungkook-jang patty has the most of Oleic acid. The
essentail fatty acid, linoleic acid, and linolenic acid is mostly contained
in oven—cooking Chungkook—-jang patty and least in commercial patty.
The content of Eicosasenoic acid in fan-cooking and oven—cooking
patty is higher than that of commercial patty. The content of
Heneicosanoic acid in oven-cooking Chungkook-jang patty is the
highest.

The content of cholesterol of patty in commercial patty is the most
and oven—cooking Chungkook-jang patty has more cholesterol than
fan-cooking  Chungkook-jang patty (p<0.001). Ca content of
oven—cooking Chungkook—jang patty is the highest and commercial
patty has the lowest content of Ca. Vitamin A was not detected and
Vitamin C content of commercial patty is the highest and that of
oven—cooking Chungkook-jang patty is the lowest (p<0.001). Pepsin
digestibility of fan-cooking Chungkook—-jang patty is the highest
(p<0.001).

L value of color parameter of oven-cooking Chungkook—jang patty is

- viii -



highest and one of fan-cooking Chungkook—-jang patty is lowest

(p<0.001). b wvalue of color parameter of commercial patty is the
highest and that of oven—cooking Chungkook—-jang patty is the lowest.

It 1s observed that Chungkook-jang patty is soft on the evaluation of
the degree of hardness and the degree of softness of oven-cooking
Chungkook—-jang patty is the highest level.

It was noted that there were total 49 kinds of chemicals on the
analysis of volatile compound content of patty. Butyric acid and valeric
acid known as ill-favoredness of Chungkook-jang were not observed.

The moisture and chewiness of oven—cooking Chungkook-jang patty
on the evaluation of sensory characteristic of patty values the highest.
The analysis of consumer acceptability shows that consumers highly
prefer the smell, taste and overall acceptance of oven—cooking patty
hamburger is the highest. There i1s no distinct difference of
acceptability between oven-cooking and commercial patty hamburger .

Patty with Chungkook-jang powder would make a significant
contribution to the development of korean traditional hamburger as a
nutritional and functional well-being food. It can be the groundwork

for promoting the hamburger patty with advanced functional quality.
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Table 1. Composition of Commercial Chungkook-jang powder

Composition

Contents
Moisture 3.4 %
Carbohydrate 30 ¢g
Protein 38 g
Fat 30¢g
Vitamin B; 0.06 mg
Vitamin E 32 ug
Calorie 40 kcal

* serving size 1tbs(10 g)



Table 2. Composition of Beef"”

Composition Contents
Moisture 64.5 %
Protein 2187 g

Fat 6.0g
Saturated fatty acid 42.4 %
Cholesterol 73.3 mg
Calcium 4.0 mg

Iron 5.0 mg
Sodium 44.8 mg
Vitamin B; 0.06 mg
Calorie 165 kcal

* 100 g beef

" medium cooking standard
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Table 3. Formula for Chungkook-jang patty

Chungkook-jang

. Black
Chungkook-jang patty powder Beef(g) Salt(g)
) peper(g)
(g, dry basis)

0% Chungkook-jang patty 0 50 0.5 0.1
2% Chungkook-jang patty 1 49 0.5 0.1
4% Chungkook—jang patty 2 48 0.5 0.1
6% Chungkook-jang patty 3 47 0.5 0.1
8% Chungkook-jang patty 4 46 0.5 0.1
10% Chungkook—-jang patty 3) 45 0.5 0.1




Beef meat

!

y
y
y

Forming

!

Storage (—=187TC)

!

!
l
!
!
!

Cooked patty

<«

<«

<«

Chopping for 10sec—CUTTER C4(VV Inc,

Sirman, Italy)

Mixing chungkook—jang powder, salt, black

pepper

50.6g, diameter 9cm, thickness 0.9cm

Heated on fan for 3'30" (2',1'30")
Heated in owen for 16'00"
(preheating for 10'00" in 2007C)
Heated in grill for 8'00"
(preheating for 1'00")
Central temperature:69~74C (155~165°F )

Fig. 1. Manufacturing process of Chungkook-jang patty
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fan

oRerl

grill

Fig. 2. Photograph of Chungkook-jang patty
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Algel Al RS AO0ACHR20000 wat A5t FERSFS
105Coll A st 719 xS o] &ste] &6, =2H AL Kjeltec
Auto 1030 AnalayzerZ ©]&3fe] A4 S 3 3 AL AF 5955
F3to] wuld kS AR Y. ZA RS Soxtex system 1046
(Teacator AB, Sweden)< °J&3dto] EA 3k, Z3)E2 A3 sHo
2 B439. 24+ Fibertec system 1020 hot extrators ©] &3}

A3 o, oA += PARR 1351 Bomb calorimeter(U.S.A)S ©] &3}

(2) I g9 XA A

Al&E Folch 519579 WS o] &sto] =AWNS FEs8ta, 59
ZAW AN # 1 g5 chloroform : methanol €< ( 2 : 1, v/v) & &3 A}
g3t AW FF ¥, 05 NaOH-MeOH, 14% BF3-MeOH & A}-&3lA]
methyllation 2171 & hexane 0.2 FZ&3to] 7|7] X8 A 852 stgrh

%78 Table 49 2t}
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Table 4. Gas Chromatograph condition for fatty acid analysis

Instrument

Column

Injector temperature

Detector temperature

Split Ratio

Oven temperature

Trace Gas Chromatograph(Germany)

Quadrex, 30M, Bonded carbowax 0.25 nm I.D.
* 0.25 pym film Cat.

250°C

270C

1:20

100°C (5min hold) =» 5C/min up 220C
=> 3C/min up 240C (10min hold)

_13_
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FEI Uy FE3 A
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hexane 2 ml
(Th ASAE g us dAVFEE o]fste] hds] AdxATaL
pyridine 200 pL$} sylon BFT 100 plLs Y1 HH3] S s gas
chromatograph@ F¢8le] ZP2elES &2 AR om, o wo F

Xz AL Table 53 #rt},

Table 5. Gas Chromatograph condition for analysis of cholesterol content

Instrument GC-FID DETECTOR

Column HP-5, Ultra 2, HP-1
Injector temperature 250C
Detector temperature 300C
Split Ratio 100: 1

190C (2min hold) =¥ 20C/min up 230TC

Oven temperature
b - 40C/min up 255C (25min hold)

_14_



(4) HE e F71&(Ca, Na) £4

Table 6. Condition for mineral (Ca, Na) analysis

Instrument

RF power

Plasma Flow

Sample Flow rate

Ca wavelength

P wavelength

Perkin Elmer ICP-OES 2000DV(USA)
1500 watts
15 ¢/min
1.5 ml/min
213.620 nm

317.933 nm

_15_



(5) WE 9 vER C £4
A& 1 g& HPO; 9 mle]
1000 rppm &2 4ol A 20%

22 Agagth BH2AL

Table 7. HPLC condition for Vitamin C analysis

Column
HPLC pump
HPLC injector
Variable wavelength detector
Flow rate

Injection volume

Cig ( 46 x 150 mm, 5 um)
HP 1100 Series, Binary Pump
HP 1100 Series, Autosampler

HP 1100 Series, 254 nm

1 ml/min

20 ul
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(6) el HERl A £4

A& 05 g 50 ml 9AEHE FHo wE=t} Ascorbic acid 0.1 g3t
ethanol 5 mlS ¥, voltexd & ZH4 R 3t} Water bath 80790C ol
A 30% WxgE 3 50% KOH 0.5ml ¥, thA] 10%7F  saponification @t
o 108 A T FA deEed Yol WA F HZE FHI
18 98 & Voltex3dth 3000 rpme 2 4T A 58 S o

m
A B2y A A AZ=d(hexane=)S 100 ml EH o] Fo] 271t} thA] HAE
2

FHo| hexane 5 ml& ¥ ¥ voltex?d F, 5% F<F 94 Hgdic}t &
A o Fo 10% NaCl 5 ml= Hol &5 %,.10% NaCl 55 HAG, A
Tl THF 5 mlE 2ol £ T THF & WALk 23 wESh
Zj7ld QA E 23, NasSOss HZ™ T, hexanes S &A1Y
WA 50 ml HEEFHY ®ET Methanol 2 ml ¥o] =9 & #48&

N8R 3t BAZALS Table 89 £t

Table 8. HPLC condition for Vitamin A analysis

Column Cig ( 46 x 150 mm, 5 im)
HPLC pump HP 1100 Series, Binary Pump
HPLC injector HP 1100 Series, Autosampler
Variable wavelength detector HP 1100 Series, 325 nm
Flow rate 1 ml/min
Injection volume 20 ul
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KeX
=
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Yol Water bath 45T | A

KeX
=
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=
(xh) 8 2.=7}F (Iodine value : IV)

Hde] ICIE 7hste] bSAIZl 5 k&= vRks-o] ICIE KIZ 23

Al71aL AEE #re LE 0N B2 25

o] A= Aake] ICIYl B3 s = LYew 3t
At zteb A (CCly, chloroform) 10 mlE 713 & 2443 fssich

2]31 Wijs AleF 25 mlE 7}ttt 20~30C 9 4o 2.2 =7 1300] 519

FrAlE 1 AR, 82 =7F 13001789 FAldl+= 2~3X3F HAFT 16%

KI&9 20 ml¢ S5 100 mlE 7Fe] AolFw =33ttt 0.1N-NapS:0s

ool mgem Y 1% ARENS B Hg 7}

oy
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hu
o,
1=

<2 A EA(CM-3500d, Minolta, Japan)E ©]-&3F4 33] RHE
AR, 1 HFFS Hunter Lab Scaleo] 93 Wx(L), A M%(a),
GAE (D) oz JebdAT x5 W] Lk 9599, agt> -0.13, bat
2 -0.26°] A T}

(2) HE 9 &Y 54 54

3 E] A|EE Texture analyzer(TA-XT2, Stable Microsystems Ltd.,
England) 2 7| A4 dA2x & S48 2H, o] o =2 21L& Table 99

Faguy

Table 9. Operating condition of texture analyzer for texture on

Chungkook-jang patty

Measurement

Condition
Texturometer TA-XT?2, Stable Micro system, UK
Graph TPA(Texture Profile Analysis)
Distance format 60 %
Pre-test speed 3.0 mm/s
Test speed 1.0 mm/s
Post-test speed 3.0 mm/s
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g A= 22 A AYY I AR 53

AlgE 30 g& ZA w3k 3 amber scew cap bottleo] F-3te] 50T
dry ovenoll Al 3023t 7F2 & Ad2olA 1A Byt ol MF¥FE=
(VPN-10, SHIMADZU, JAPAN)Z ©]&3le FA17] FHoz FAFHE

of &7] AES EF3T. o]AS GC/MS injectiondt il 4] AL
Table 107} 2t} 7] F 2] A4S mass spectrum libraryE ©] 834

—

Zy AEo] xS libraryd %5 A%y v wste] A5k}

Table 10. Analytical condition of GC/MSD for headspace volatile

analysis
Instrument Perkin — Elmer ADT 400
HP-INNOWAX
Column
(30 m x 0.25 mm x 0.25 mm)
Injector temperature 210C
Carrier gas & flow He & 1.0 ml/min
Mass spectrum library NBS75K.L(Wiley)
Split Ratio 5 11

30C(10min hold) =¥ 8C/min up 120T

Oven temperature
b - 12C/min up 180C (10min hold)
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() #54 54 37}

Ao +2s H"rrsk dE e #sd B AR HAREY
(Quantitative descriptive analysis : QDA)S A Alste] ZA}sg] ).
A5 AANLS DA Yete] B AAbe] B o] Jouw Ao FA
7F Sl AEd gy distd s gides, 71 gke A A &4
A

AAE ANste] Al Bad dUES zAdddt qUEs

4319 442 uel ARE 10892 ATHY BsANLos AFH

1w A(color), ZZ3 A% (surface moisture), 127] B] Y (beefy), 3 A

A

(chewiness), U5 (juiciness), 47l & =7 (feeling after swallow), 1t

O
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t o
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Bl L e,
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FA9IE v x| st A Al EF T

2H2F 718 % U dES AHEAQl =8 (overall acceptability) e} W
Al (smell), 2 7 (texture) Z2]3 HH(taste)?] 7|EE2 F 47 R oH,
c Wes] Hu T 7 dds] F

= TR A E(

—_

N

/b gl o =74

thE Abgstel Hrhstarh

e
ol

v BAAE UH

FAEA = SPSS for Windows 10.0(SPSS Inc., 1999, Chicago,
USA)E& AM&3tA T

Al5e #%53H 54 AARe RBAHIISE HALe| dsgh
2Hone-way ANOVA) #A1S HAstg on, Alggte] FoAQl Aol &

AZ37] YallA Duncan’s multiple range testS 2 A sl$lth.
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m 23 2 1%

1. #5353 ¥7kE % 3FF 22 AU I3 57

BN

A x2 HsHAL A3} Table 113 Fig. 3o Heblilich F 3ol A
A= B 10% HE7F 7P =RarEEd), A= 22 0% HE L
7P Sk oem(Z7H) wolHRl Aol (p<0.0DE EUth 2y A, 5
g A=, 17] Bl SdAME A d 7ol S HolA skt

8 x4 #S54A A3+ Table 12°F Fig. 40 UeH AT AgAa=

A2F 2w 8% et AR XL AFY BT 0% A} A 2%

41:

-

g7l M sRn(FeEdy), 54 % 0% SE7r M vgkon (AR
o fFoAA A2l (p<0.05)8 Harh HIAFS A=F 2% 0% sHE 7
T (E<O0D2z 7 skth(H7|th. 7l & =4S A= 2
0%, 2% JNEI7} =R (ED), A= B2 10% AE7L 714 ko m(y
wmr) {2 Al o] (p<0.01)E Bt Aok A= B8 0%, 2%, 4%
HE 7} Eka(ED), A= B 10% dAE 7 b ggkom(dgm), &
o] Al Aol (p<0.01)E R AT

a9 %2 ®5HA 2= Table 139 Fig. 591 YeERATE 127] vl A
ol Al Aot Bk 296 4%, 6%, 8%, 10% E]7} =gkar(ekaith), H =
g 0% SEVE 7P ke m(Fetth) fol Al el (p<0.01)E B4
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Table 11. Sensory characteristics of Chungkook-jang patty of fan—-cooking M+S.D.
0% 2% 4% 6% 8% 10% F-value
Color 8.32+2.29 8.79+1.62 8.07+1.94 8.39+1.59 8.24+2.02 8.48+2.05 0.640
Moisture 8.08+2.54 8.90+2.11 8.16+2.45 9.06+1.99 8.19+2.53 8.94+2.46 1.487
Beefy 7.37+3.44 8.03+2.01 827+1.97 8.26+2.07 8.70+2.42 878+2.18 1.787
Chewiness 7.78+3.17% 9.26+2.04™ 8.48+2.552 9.30+1.90" 8.36+2.82% 9.66+2.43° 3.181™
Juiciness 8.86+2.44 9.06+2.07 8.28+2.17 8.72+2.06 7.87+2.65 8.14+2.64 1.527
Swallow 8.58+2.63 8.49+2.16 797+1.76 ((87+2.12 7.65+2.43 7.27£2.50 2.005
Salty 8.50+2.30 8.33+2.28 8.06+2.69 7.64+2.56 7.23+2.76 7.28£2.86 1.749

All mean values are trilpicate determinations.
UDifferent superscripts within the same row are significantly different by Duncan’s multiple range test at p<0.05

*p<0.01
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salty ) moisture
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juiciness chewiness

Fig. 3. Sensory characteristics of Chungkook-jang patty of
fan—-cooking
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Table 12. Sensory characteristics of Chungkook-jang patty of oven—cooking M=S.D.

0% 2% 4% 6% 8% 10% F-value

Color 7.61£2.25% 8.2242.02%° 8.75+2.01"™ 9.54+1.70° 8.54%2.29™° 8.90+2.50  3.674”

Moisture 8.17+£2.63" 9.3241.83" 9.44+2.35" 9.74+2.05" 8.94+2.39" 8.76+2.53"  2.329°
Beefy 7.1343.40 8.33+2.24 8.93+2.01 8.98+2.18 8.62+2.64 11.20+16.65  1.365

Chewiness 8.17£2.57% 9.57£2.13" 9.72+2.69" 9.98+2.00" 10.24+2.32° 9.75+2.37>  3.763"
Juiciness 8.45+2.87 8741215 (8.81+2.75 " 8.4342.75 8.04%2.82 7.49+2.94 1.303
Swallow 8.33+£2.65° 8.87+£1.91° 8.04%2.41% 8.00+2.31™ 7.02+£2.81° 6.09+3.06°  6.155™
Salty 9.09+2.13° 8.89+2.28° 8.63+2.47° 8.47+2.46™ 7.46+2.75" 7.16+2.73°  4.023"

All mean values are trilpicate determinations.
UDifferent superscripts within the same row are significantly different by Duncan’s multiple range test at p<0.05
" p<0.05, " p<0.01
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Fig. 4. Sensory characteristics of Chungkook-jang patty of
oven—-cooking
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Table 13. Sensory characteristics of Chungkook-jang patty of grill-cooking

MzS.D.

0% 29% 4% 6% 8% 10% F-value
Color 9.25+231 8504240 774238  859+241 = 776296  825+2.43 2.060
Moisture 714219 7604232  7.88+253  837+247 815278 874252 2.109
Beety 712£391°Y 8494219 907+1.78" 8724238  888+2.30°  9.05+2.58" 3.180"
Chewiness 725:308" 883+215" 8204271  943+2.36" . 827+284"  9.06x251° 3.469"
Juiciness 6.90+2.86 7734239 [ 7.84+238  815+259 754262  761+2.86 1.005
Swallow 7742273 83542097 | 815+2.12%m 803+£220™  677+2.85"  7.09+3.00% 2.461"
Salty 9.24+227"  885:213" 858+2.33°  817+257" 738290  7.18+2.96° 4131

All mean values are trilpicate determinations.
UDifferent superscripts within the same row are significantly different by Duncan’s multiple range test at p<0.05

T p<0.05, 7 p<0.01
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Fig. 5. Sensory characteristics of Chungkook-jang patty of
grill-cooking
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Table 14. Proximate composition of Chungkook-jang patty (%) M+S.D.

Sample Fan Oven

Commercial
F-value
patty

0% 2% 0% 2%

Moisture 59.81+0.06"" 61.49+0.33° 59.99+0.08" 59.13+0.29" 55.82+0.71* 63.038"

Crude  24.06+0.60° 2550+0.28" 23.72+0.06" 2551+0.23" 23.39+0.09°

s 20.113*
protein (59.86) (66.21) (59.28) (62.41) (52.94)
Crude  13.97+0.36° 10.14+0.15* 13.72+0.11° 12.42+0.08" 19.46+0.58° ——
lipid” (34.75) (26.33) (34.29) (30.38) (44.04) '
»  199x0.09" 217+0.03° 1.85+0.01" 220#0.10°  1.23+0.04"
Ash® ’ 74.412
(4.95) (5.63) (4.62) (5.33) (2.78)
()t dry basis

All mean values are trilpicate determinations.

UDifferent superscripts within the same row are significantly different by
Duncan’s multiple range test at p<0.05

2)Dry basis
N * 6.25
1 p<0.01,

© p<0.001

_34_



. AE Y A B

E] o] WAk 24 Table 159 2t F8 AAito=2s= BE FE
FeES Yeldileon, 1 o322 palmitic
acid®} stearic acid®] £O = L EFR

Al WA HE = AF AW capric acid’t HE HAew, H=
% e B lauric acid $EFel 19 A (p<0.001) = = A e

ol

ol A oleic acid’} 7}% =&

ul

Myristic acid, myristoleic acid, pentadecanoic acid, palmitic acid,
palmitoleic acid, magaric acid, magaroleic acid, stearic acid, oleic acid,
linoleic acid, linoleladic acid, linolenic acid, eicosaenoic acid,
heneicosanoic acide= ZF Al57Fe] F94 <1 2ol (p<0.001)E R ST}
Myristic acide Al ¥ A3 E7H8.019% = 7 =gkorH, o B2x¥
A= e 7} 2443% 2 7R ka7l A8l 2ol (p<0.001)E H o)
Myristoleic acid= Al WA SjE]ZF 0901% = 71 =kom #A:Mxzg
A= e 0616%= 7 Sk o H . 2ol (p<0.00D)E B
Pentadecanoic acid®= M zd =4 et o8 x4 A= Hgrt &
A (P<o.00De =z Egtor, g Wl WE FolHd Atol= HolX
FAUTE Al @A e = 7o A (p<0.00D) o= 7 YWgktE Palmitic
acid= A9 WA FE7E 23.321%% 194 (p<0.00) o= 7H =kt
Az F=d HEE 24513% 2 EZE A= dE 24185%H Tt
9] A (p<0.001) 2. & =gkl Magaric acid®= A xe] =4 €] 7} 1.688%
2 o¥xd A dEH 1632%HEt =gton Ad @AW A et
1.189% & 7F& wrekar -9 4 el x}o] (p<0.001)S H.91t}. Magaroleic acid
Sexe Ax HEF 1381%= Az A= HE 1.341%H T =
skom Al AWM dE= 0.857%E 7P Srka o)Al Ao

£
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(p<0.001)E H. At} Stearic acide= Al dWA I E7F 16434% = AX
g A= Y 15923%¢ Bz A5G HE 15284%HTE 9] A
(p<0.001)e. 2 =¢kt} Oleic acidE Exg H=4 e 7} 45.440% =
Mz A= Ay 44938%ETE =how, Ald ;WA FE = 13.566%
= b siekan oAl 2ol (p<0.001)E Bt

A4 A4kl linoleic acide 828 A= AE7E Az Y%
w2 HEEY Z=okow Al WA FEIE 7P wekar fFo]F el Apo
(p<0.001)% 1.9t

_—

Linolenic acide= 8% A= HE7F 0.656%= Az F=74 I E
0.602% E.t} #2914 (p<0.001) .2 =9k t}. Eicosasenoic acide A=
El7F Al @M A siE R Y 7oA (p<0.00D) o2 =qko eyl w
2 93 Aol HolA Al Heneicosanoic acide L8xd A=
e 7 0263%= 7HE =en, dExd A= dH= 0217%=E Al
WA HEZF 0171% 1 72 H (P<0.00De. 2 =9k
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Table 15. Fatty acids composition of Chungkook—-jang patty (%) M=S.D.
Sample Fan Oven Commercial
F-value
0% 2% 0% 2% patty

Capric acid Cioo - = - - 0.045+£0.005 175.650™"
Lauric acid Cizo 0.046+0.001*"  0.053+0.003" 0.051+0.000° 0.050+0.001° 0.071£0.001°  83.210"**
Myristic acid Ciao 2.541+0.027°  2.544+0.058° 2.684+0.026°  2.443+0.021° 3.019+0.032% 81.029™**
Myristoleic acid Cia: 0.631+0.002"  0.615+0.020* 0.662+0.017" 0.616+0.001°> 0.901+0.028° 99.789™"
Pentadecanoic acid Ciso 0.536+0.006" 0.557+0.006° 0.545+0.003" 0.562+0.004° 0.507+0.003*  52.006™*
cis-10-Pentadecenoic acid Cisy 0.099+0.001  0.064+0.070  0.098+0.000" 0.123+0.001  0.031%0.000 2.560
Palmitic acid Cigo 24.348+0.116™”24.513+0.059" 24.770+0.007° 24.185+0.087* 26.321+0.097° 218.192™**
Palmitoleic acid Cig1 3.071+0.076%  3.088+0.012% 3.095+0.057* 3.172+0.014° 3.970+0.128" 58.085"**
Magaric acid Cizo 1.723+0.002¢  1.688+0.011¢ 1.727+0.001° 1.632+0.001° 1.189+0.004* 3811.029""
Magaroleic acid Ciz1 1.363+0.004°  1.341+0/000° 1.345+0.001" 1.381+0.002¢ 0.857+0.004* 13476.692"*
Stearic acid Ciso 16.368+0.067° 15.923+0.094" 16.420+0.001¢ 15.284+0.057* 16.434+0.141° 67.190™
Oleic, Elaidic acid Cig:1age 109t 46.561+0.170% 44.938+0.130" 46.287+0.060% 45.440+0.119° 43.566+0.111° 186.909™
Linoleic acidCig:zqoc 1.514+0.008> 3.110+0.048° 1.403+0.041™" 3.405+0.077% 1.312+0.023* 985.491™
Linoleladic acid Cig:not 0.112£0.001 0.064+0.000  0.092+0.026  0.100+0.031  0.104+0.016 1.757
¥-Linolenic acid Cigs69,12c 0.085+0.005  0.085+0.001 0.133+0.096 ~ 0.157+0.069 0.131%0.015 0.709
Linolenic acid Cig:3n9.12.15c 0.286+0.003"  0.602+0.003" 0.284+0.006" 0.656+0.004° 0.630+0.044> 179.130™"

_37_

(to be continued)



Table 15. Continued M+£S.D.
Sample Fan Oven Commercial
F-value
0% 2% 0% 2% patty

Arachidic acid Caoo 0.079+0.003"  0.081%0.003" - - 0.122+0.008° 377.404™
Eicosaenoic acid Cgp1 0.228+0.000°  0.209+0.003"  0.286+0.003° 0.200+0.011" 0.166+0.007* 150.550"**
cis—-11,14,17-Eicosatrienoicacid Cgpz 0.075+0.002° 0.093+0.002¢ - 0.108+0.005°  0.066+0.001°  405.545"
Heneicosanoic acid Cor:p 0.141+0.005° 0.217+0.001¢ 0.118+0.006" 0.263+0.007° 0.171+0.002° 304.295"
Arachidonic Acid Cop:4 * = 7 - 0.012+0.018 1.000
EPA Cos 0.050+0.002°  0.076+0.001¢ = 0.086+0.003"  0.092+0.000° 848.439"™
cis-13,16-Docosadienoic acid Cazz:2 3 = — - 0.040+0.005  140.941™"
Lignoceric acid Coago 0.082+0.006°  0.017+0.001¢ 0.138+0.007° 0.204+0.001 542.965™"
DHA Coa2:6n3 5l 0.010+0.014 4 3 0.039+0.007 11.641™

All mean values are trilpicate determinations.
UDifferent superscripts within the same row are significantly different by

0 p<0.01, 77 p<0.001
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o HEe ZHAHE BA

ZYUz=dHE FFE Fig. 69l A AT S2dz=dHE e Al @A
7 #E 19492 mg/100 g, &= =74 i 19264 mg/100 g, M=
2 A= shE 18427 mg/100 go o= UEEt e2xy A=
He Az F=3 digr2ct §94(p<0.00D)o2 =%om, Al AW
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Fig. 6. Cholesterol contents of Chungkook-jang patty (mg/100 g)

All mean values are trilpicate determinations.

UDifferent superscripts are significantly different by Duncan’s multiple range
test at p<0.05

p<0.001
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2. 89 F71E(Ca, Na) 4
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Al A3} Fig. 7 ¥ Fig. 8o A A&t}
o¥xeg H=# e 11807 ppm, W=z H=H I
88.86 ppm, AlF WA I E 6848 ppme o= YEton oEX
A=A HE 7 5o A (p<0.00) o Z 7 =gkt Al @A FE=
A (<000 ez 7HE k=T ol FwAol v Zes ot
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Fig. 7. Ca contents of Chungkook-jang patty (ppm)
All mean values are trilpicate determinations.

UDifferent superscripts are significantly different by Duncan’s multiple range
test at p<0.05

p<0.001
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Naghde e2x8 A=% #HE 463095 ppm, #xF F=F dHE
407649 ppm, A& WA FHE] 1499.67 ppme o2 YEWT 2 EZ
g A= EZ fo A (p<0.00D) o2 7HE Eekom Ay #u A sfE
7F 914 (p<0.001) o2 7} sEokt)
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Fig. 8. Na contents of Chungkook-jang patty (ppm)
All mean values are trilpicate determinations.

UDifferent superscripts are significantly different by Duncan’s multiple range
test at p<0.05
p<0.001
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ol e B 24

HE A HET AE HEEA ko, HER Co ®4 A
9ol A Al 5} o

Al AW A e 845 mg/100 g, Mx2] F=¢ 3HE 457 mg/100 g, &
Bxg =% 9 373 mg/100 g9 o= YERgth Al @A E
7 VE Egom, Axe A= eV eBxE 5 HEET f9
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Fig. 9. Vitamin C contents of Chungkook-jang patty (mg/100g)

All mean values are trilpicate determinations.

UDifferent superscripts are significantly different by Duncan’s multiple range
test at p<0.05

p<0.001

_42_



o E e WALt E B4

e o] el ek 2348 24 A= Fig. 100 Al sk
Az A= e 97.75%, A® @A HE 97.65%, 22z P
2 ¥ 97.47%9) o & e

100
o 90
E 80
é 70
a 60
S 50
Z 40
2 30
¢ 20
a8 10

0

0%Fan % 2'_'%.’1;_“an 0%Oven ,2%0V%n Commercial
patty
5= Sl

Fig. 10. Digestibility of Pepsin on Chungkook-jang patty (%)

All mean values are trilpicate determinations.

_43_



A A Y A B

g ¢ Atsl T = Table 163 2t}
PHAV)E LEx" A% dl¥ 1130 mg/g, Wx
9.23 mg/g, A

A= A
1 AW A HE 621 mg/go® e FXG FE T} A
A HE R {724 (p<0.0D) oz =S

oz mgtor], zewydl we
A Aol gk

Y

12
HAbstE7HPOV)= Al # A 3iE 4.34 meg/kg, W2 A= 9
E] 3.45 meq/kg, &

z2 H=% ¥ 1.34 meq/kgZ YE
H7 Y7 £ 4 (p<0.05) 0%

o] A (p<0.05) 0.2 7+ ekt

SR

ST A —

T} Egron

ovze 334 et
e o] o fod Aol Atk
A4 =

L9 EJHIV)E WxE B 6692 ¢/100 g, A1 WA I E

51.72 g/100 g ,So. 2z H=t%

9 €] 46.47 g/100 g2 YEETH #x
2 H=d e F94(p<000D o2 A =gton, ez HTF
HE7F Fo A (p<0.00D) o2 7Hg wE ke
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Table 16. TBA values of Chungkook-jang patty MtS.D.

Sample Fan Oven

Commercial

0% 2% 0%

F-value
99 patty
(0]

AV?  349+1.28"Y  993+0.66° 4.93+0.59°

POVY  308+0.62" 345:0.06™ 4.46+0.48"

11.30:060° 621+0.17° 18.060"

1.340.40° 434035 5815

VY 5152+1.62" 66.92+0.92° 51.53+0.54° 46.47+1.32* 51.72+1.21" 43.116™

All mean values are trilpicate determinations.

UDifferent superscripts within the same row are significantly different by

Duncan’s multiple range test at p<0.05
?Acid value : mg/g

YPeroxide value : meq/kg

Modine value : g/100 g

* 1 p<0.05, T p<0.01, 7T 1 p<0.001
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Table 17. Colour parameters of Chungkook-jang patty MtS.D.

Sampl
ample Fan Oven Co -l

F-value
0% 2% 0% 2% patty

L-value 4134590 3R7+189" 4413068 4763087  3961+339° 323

a-value 9.72£332 7824052 9.04+0.57 8291067 8990.76 142

bvalue  1321+131 137809  11374060° 12344094 2030+1.34° 8’3’7

All mean values are trilpicate determinations.

UDifferent superscripts within the same row are significantly different by
Duncan’s multiple range test at p<0.05
1 p<0.001
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Table 18. Textural characteristics of Chungkook—-jang patty = M+S.D.

Sampl
ample Fan Oven Co -

F-value
0% 2% 0% 2% patty

Texture 183300243  17940+03715° 157601113 1.320045315"  14900:0206° 813%™

All mean values are trilpicate determinations.

UDifferent superscripts within the same row are significantly different by
Duncan’s multiple range test at p<0.05

o p<0.001
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Table 19. Volatile compound contents of Chungkook-jang patty

Peak area (x10°)

Retention RI
Compound name . . . Fan Oven Commercail
time(min)  (min)

0% 2% 0% 2% patty
Aldehydes (10)
Acetaldehyde 3.4 279 61.3 61.3 44.4 10.5
Propanal, 2-methyl- 6.0 294 49.7 8.04 17.6 6.5
Butanal, 3-methyl- 10.4 55.5 10.8 10.8 12.0 b4
Butanal, 2-methyl- 11.1 36.5 48.5 L 9.8 -
Pentanal 12.8 39 66.5 66.5 5.3 12.3
Hexanal 17.8 b.1i 29.9 185 4.2 29.1
Heptanal 21.6 4.2 4.4 6.1 6.5 12.8
Octanal 20.7 10.6 6.8 3.8 55 6.5
Nonanal 315 8.3 10.6 8.4 15.2 36
Decanal 344 . N 16.7 8.4 16.6 94 17.3
sub total N 176.6 247.4 200.0 129.9 104.0
Alcohol (1)
Ethanol 4.0 83.9 45.2 45.2 42.5 52
Ketons (4)
Acetone 4.5 S1 44.5 46.2 40.4 57.0
2,3-Butanedione 6.8 16.6 11.5 49.7 23.1 7.1
2-Butanone 7.2 42.0 57.8 115 42.3 214
3-Hydroxy—-2-butanone 13.1 11.8 4.9 4.9 3.5 -
sub total 102.1 118.7 112.3 109.3 8.5

(to be continued)
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Table 19. Continued

Peak area (x10°)

Retention RI
Compound name . . Fan Oven Commercail
time(min)  (min)
0% 2% 0% 2% patty
S-containing compounds (2)
Dimethyl sulfide 5.2 25.8 22.0 26.1 37.4 -
Benzothiazole 36.3 17.0 3.2 494 6.6 28.9
sub total 42.8 25,2 75.5 44.0 28.9
Aromatic compounds (6)
Benzene 11.3 = = = - 3.4
1H-pyrrole 135 55.0 ] 37.1 137.1 160.1 9.6
Toluene 16.8 ™ 39 39 6.2 115.6
Ethylbenzene 20.5 16.0 14.3 9 26.3 1.0
1,3-Dimethyl-benzene 20.8 3.7 3% 4.4 39 16.2
1,3,5-trimethyl-benzene 25.9 18.2 139 22.6 19.8 12.6
alpha-Pinene B3 5.1 9.2 13.9 3.2 4.5
beta-Pinene 25.5 3.8 6.1 201.4 9.6 -
3-Carene 27.1 3.4 201.4 10.6 115 -
D-Limonene 279 17.4 3.8 149 4,97 -
sub total 626.2 385.8 418.0 245.5 162.9
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Table 19. Continued

Peak area (x10°)

Retention RI -
Compound name ) ) ) Fan Oven Commercail
tlme(mln) (mll’l) 0% 29 0% 29 patty
Acid (1)
Malonic acid 40.7 9.4 493.4 67.5 56.5 550
Others (25)
Isobutane 3.6 8.9 3.2 3.2 - -
Pentane 49 575 26.1 441 216 28.1
Methylene chloride 5.3 69 3.0 2.2 - -
3-Methyl- pentane, oo, 16.2 317 57.8 299 -
Methyl-cyclopentane, .7 Sid = 3 - -
Heptane 14.1 9.8 )5 53] 6.1 155
2,3,4-Trimethyl-pentane, 16.6 10.3 5 6.9 3.6 -
3-Methyl-heptane, 17.6 50.7 ] 29.9 50.8 4.3
2,2,5-Trimethyl-hexane, 18.0 50.1 = 115 18.0 -
1-Octene 18.2 5.6 185 116 3.8 3.3
(E)-3-Octene 185 11.4 185 37.6 19.7 -
Octane 18.6 3.8 115 14.3 3.2 16.9
(E)-4-Octene 18.8 25.2 - 3.2 154 -
3,3,4-Trimethyl-heptane 20.3 391.6 376.5 263.3 4.5 -
1-Nonene 21.8 20.3 3.3 6.8 11.7 6.0
Nonane 22.2 8.3 - - 4.0 4.6
Decane 26.4 222.9 - - 8.1 2.6
3-Methyl- eicosane, 32.2 - - - 3.7 -
Tridecane 37.3 - - - 175 -
Hexadecane 379 - - - - 104
sub total 737.0 502.8 4979 221.6 91.7
Total area 994.0 1726.8 1538.5 825.7 275.6

_54_



Abundance

1004 m
] o
754
5.0
25 |1 M‘M JL
T "‘l Llu lﬁ L«.lﬂ\_.l:l_f\J-
50 100 150 200 230 300 380 400 450
100-
75—
s0-
M
25 i u I
“ ] LUILI‘-JL‘J
T TRT T T T W] T g Ty O o
30 1007, 150 WhZom EEEEF S5 cso ) agg | 450
10.04
I o4
7.5
50
251 n{ I\AU t
= T L.l Il- T u h| T T |w T T L
50 100 150 200 250 300 330 400 450

Retention tme { min)

_55_



Abundance

10,0
1 el 22
2 51
5.0
2.5 w
| 'ULAAJ HM\.*M
50 100 150 200 230 300 350 400 450
10,04
Ctltmmercial
; att
o patty
5.0
25] Wl
= \.LLM'JLM- o
5 i i T e e T T

Retentim tme { min)

Fig. 11. Gas chromatograms of volatile compounds of

Chungkook-jang patty
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Table 20. Sensory characteristics of Chungkook-jang patty  M+SD.

Sample Fan Oven
F-value
0% 2% 0% 29%
Color 83242.30 880+1.62 761426 823200 2215
Moisture 09255 gO1+212° 8184263 933+1.83 2662
Beefy 7.38+3.44 803+2.01 713341 83+2.24 1546

Chewiness TR3IF 9204 818257 9574214 458"

Juiciness 887245 9.06£2.08 8462.83 874216 0436
Swallow 889264 8492.16 8.33t2.60 883191 0.37%
Salty 85142.31 84223 9092.13 80£2.28 0HM7

All mean values are trilpicate determinations.

UDifferent superscripts. within the same row are significantly different by
Duncan’s multiple range test at p<0.05
Y p<0.05, 7 p<0.01
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Fig. 12. Sensory characteristics of Chungkook—jang patty
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A= dE WAL 4652 Al FWA 458K T kot fef Al A

g2 Al @A 4789 edxeEl A= diEl WA 4430] WxE
A= e @A 3585 T o] 4 (p<0.001) o2 Eokrh Al v A 9}
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Table 21. Consumer acceptability of Chungkook-jang patty hamburger M=SD.

Sarmpl F Ov
e al al Commercial

F-value
hambur
0% 2% 0% 24 &

Smell 46141657 364+141°  456+15F 4414150 479158 863

Texture 460166 460£1.33 44143 o0btl42 433163 1.840

Taste 4314180  35+161* 443+150°  443+156° 478+ 699™

Overall

acceptable

A0+ AWEIsS 464y 4614130 468417 2830

All mean values are trilpicate determinations.
UDifferent superscripts within the same row are significantly different by
Duncan’s multiple range test at p<0.05
* 1 p<0.05, 7 1 p<0.001

_61_



V. & ¢

= Al

A7k el

TS 0%710%

ol

il

\_n_ﬁmo

ol
Gl
i
-
%A
ol
e

ox
—_
fite)

fvze)

T

)A
il

53

o

A HE

F

=4 e R

bz

e E*xy

)

7 €] 7}

N

H A dE

& HE St 22

&N
=]

H, Al

ko

=
I

v

KeX
=

W7 AE R =S

Gl
)=

Y54 el Al

a4 e n
54 el 7t

g

pzs

HE7F 222

H A

R R
W7 e} A wk

&N
=]

gae Aw

=
=

g

pzs

shoreh 237

&

g

H, WAz %

ek
grom, Al

=
=

Gl
=]

o 2 += oleic acid’} 7F =k palmitic acid,

W

2. WY Fa8 A

) E] o] A]
=4 HEET =4 e

H A

N
=]

o2 e Al

PN
e

stearic acid¥]

g

™ lauric acid® %

o

= A

capric acid’} #

_62_



myristic acid, myristoleic acid, pentadecanoic acid, palmitic acid,
magaric acid , magaroleic acid , stearic acid , oleic acid , linoleic acid ,
linoleladic acid, linolenic acid , eicosaenoic acid , heneicosanoic acid +
el gk AFol 7k AT

Myristic acide= Al @A sjE7} 7P =9kom, e 2xe] H=%
) 7F 74 kel Myristoleic acidis Al WA e 7} 713 E=gke
oAz H5 e 7 7FE 9@ ktl Pentadecanoic acide #EE A
=% e et edxe A=A Yt =kow, Al @A eV 7H
SEokTh Palmitic acide= Al WA s E 7} 7Fd =3kt Magaric acid
Az H=7 HErt 7P wskew, Al dWA SjE7E b Sk
Magaroleic acide L&z F=% e 7HE Eskow, Ald WA
HE 7} 7 @okt}. Stearic acide Al WA SHEZF 7HF EgoH,
Oleic acide &= =4 HE 7 7B =gkom, Al @~ a7t
74 sk

A A H4Eel linoleic acid, linolenic acide= e Exd A% €7}

Eston, Alg WA et 7hd gtk
Eicosaenoic acid: zxg A= e 28 =z AFF g7t A
& WA S B =9kt Heneicosanoic acide LEZx2 H =74 v

7F M = skt
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(el
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OZi

3. el FA2HE e ARWWA A} b wgor], evz
o A5 et Az A5G AR Utk Cao) Y onxe
\ gl
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