creative
common

C O M O N § E E D
& X EAI-HI el Xl 2.0 igel=
Ol OtcHe =2 E 2= F R0l 86tH AFSA
o Ol MHZE= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok §LICH

MNETEAl Fots BHEHNE HEAIGHAHOF SLICH

Higel. Adt= 0 &

o 7lot=, 0l M= MOISOILEBHES B2, 0l H&E=0 HE= 0
S Tt LIEHLHO10F S LICH
o HEZXNZRH EE2 oltE O 0leiet 2AE=2 HEBX E&LICHL

AEAH OHE 0lSXAt2 Aeles 212 LSS0l 26t g&

712 (Legal Code)E Ololiotl| & £

olx2 0S5t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

]

o

2

giv

2009

o
o

E

o

ﬁo
il s

e
To
N



2

T

2009

o
o

E

o

ﬁo
il s

e
To
N



o)
=

25

2009 ¢ 2 4



Abstract ......................................................................... Vil
I }\-]% ........................................................................... 1
I LI L PP 6
1. @@Zﬂi ! }\]g__q] Zﬂ}_ ................................................. 6
1.1, AIAE Ll TR 6
1.2. S1xa mps B AU S a17] Nuggetd] A cooeeoeieeeeens 6
2. ¥ £ (Response Surface Methodology) «««---«reoovveee-e 8
3. A AAM(Texture Profile Analysis) «--orosvmrormrrmioeeeannn. ]
4 7_%_7‘34 ,\]_ .................................................................... 11
41, A7) L9 HAFZ Q8 T TIAL oeeererreeie 11
42. 2¥A 713 % ZAHConsumer Acceptability Test) ««ceeeeeeeeee 13
5. AMAE BT QA ZTE FIF e 14
51 (??]_E]_}\é%i_ %Z\j‘ ......................................................... 14
R I - b S 15



522 ]:/_}]ﬂ']XE] iﬂ_%(ln UltrO) .......................................... 15

5.2.3. C-PER(Computed Protein Efficiency)¥} DC-PER(Discriminant

Computed Protein Ratio) ........................................ 16

6 ;(]Hol— %.;gsfgﬂ. ............................................................ 16
6.1 ;(] Hol—};‘ }_}\é ........................................................... 16
6.2 ;(] Ho]’iﬁHE .............................................................. 18

7 .1_56_74] T,‘:_L}\-l ................................................................... 18
1. @-@ @34_ 1;_; 37_% ......................................................... 20
1 %}é 7‘]‘:' }\]—(Texture Profile Analysis) ................................. 20
1.1. 15}_317] Nuggetsq TEA] et 20
12. EA ol @k WS TGS B Y e 23
2 -T’,:]_—lg—Zj/\]— ................................................................... 34
21 ﬁ7]’ﬂl%s’4 g/];ﬂﬂ_% 5‘34?:51_ 1.‘(—_):7]4/\]_ ............................... 34
22 B=AA Ao et WS T HIEAL 38
23 HS HEE SR HUslsls HARZD oo 51
3 1;4_[—:]7_7] Nuggetg] _/}_H]X]- 7]§_l: ..................................... 54
4 1_511-_,7_7] NuggetP—] (3___]1‘31-@7,1:_‘_31,]_ 1‘:1-13_1];2 %_;g .......................... 54
A1, QHEA B 56



- 56

R
Him
R
=

&

o6
39

421 :rL}\é o]_ﬂ]l]__/ﬂ. }_}\é

61

4.2.3. C_PERJ—L]_ DC-PER tvcveerrermiiiiiiiiiiiiici i

- 63

G

o F

)

H

7] Nugget A

™

63
- 65

A

o.1.

=y
<)
=)

HFA

5.2. A

67

- 70

3
il
o]

XE

77



Lists of Tables

<Table 1> Proximate composition and calorie of ginseng powder and
CommerCIal garlIC powder ........................................... 7

<Table 2> Independent variables and their levels for central composite

<Table 3> Central composite design arrangement and variables level ----- 9

<Table 4> Mixture ratio of eleven formulations-for_nugget containing

glnseng and garlIC powder ....................................... 10
<Table 5> Analytical conditions of texture profile analysis == --orreommeeee 12
<Table 6> Gas chromatograph condition for fatty acid analysis'----------- 17

<Table 7> Textural profile attributes of chicken nugget containing ginseng
andegaric PRERCEETE - IR B8 ..... [ M) 21
<Table 8> Regression for each dependent texture of chicken nugget
containing ginseng and garlic powder «:-c-xoeee e 24
<Table 9> Sensory scores of chicken nugget-containing ‘ginseng and
garlic powder .- wBN. T T 36
<Table 10> Regression for each dependent sensory attitudes of chicken
nugget containing ginseng and garlic powder --«-rrrreeeeees 39
<Table 11> Consumer acceptability scores of control(C) and chicken nugget
with optimum |eve|(CG) .......................................... 55

<Table 12> Proximate composition of chicken meat and chicken nuggets



<Table 14> Protein digestibility(in vitro) of chicken meat and nuggets

...................................................................... 60
<Table 15> C-PER and DC-PER of chicken meat and nuggets --------- 62
<Table 16> Total fatty acid profile of chicken nuggets ------rrooveeemieeees 64
<Table 17> Lipid oxidation degree of chicken nuggets «-----r-rrrreereee-s 66



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

2>

3>

4>

5>

6>

7>

8>

Lists of Figures

Standard curve for the determination of malondialdehyde

Surface plot and contour plot for hardness of chicken nugget
containing ginseng and garlic powder in the texture profile
ANAIYSIS - +rrrre e o5
Surface plot and contour plot for fracturability of chicken
nugget containing ginseng and garlic powder in the texture
DFOfilE @NAIYSIS =+ -+ rv - rree e rees i 07
Surface plot and.econtour plot for adhesiveness of chicken
nugget containing ginseng and garlic powder in the texture
LR 3 ™ B DR R )
Surface plot'and contour plot for springiness of chicken
nugget containing-ginseng and garlic powder in the texture
DIOfile AMAIYSIS <<« -+ rreheeereree e eera e 30
Surface plot_and contour plot for cohesiveness of chicken
nugget containing ginseng and garlic powder in the texture
DIOFlE @NAIYSIS <+ rv = rreereerrrmm e rree e 32
Surface plot and contour plot for gumminess of chicken
nugget containing ginseng and garlic powder in the texture
DIOFlE @NAIYSIS <+ -« + - rreereerrrmm e rree e 33
Surface plot and contour plot for chewiness of chicken nugget
containing ginseng and garlic powder in the texture profile

analySIS ........................................................... 35



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

9> Surface plot and contour plot for color of chicken nugget

10>

11>

12>

13>

containing ginseng and garlic powder in the sensory attitudes

Surface plot and contour plot for smell of chicken nugget

containing ginseng and garlic powder in the sensory attitudes

Surface plot and contour plot for crispness of chicken nugget

containing ginseng and garlic powder in the sensory attitudes

Surface plot and contour plot for-juiciness of. chicken nugget

containing ginseng and garlic. powder in-the sensory attitudes

Surface plot and contour plot for hardness of chicken nugget

containing ginseng and garlic powder in the sensory attitudes

Surface-plot.and contour plot for chewiness of chicken
nugget containing. ginseng and-garlic powder in the sensory
QHIIUGES - oo o o T T e e 48
Surface plot and contour plot for overall acceptability of
chicken nugget containing ginseng and garlic powder in the
SENSOMY AMIIUAES -+ rrrv - rrrerrrrrresaareee e 50
Response optimization curve for color, smell, crispness and
JUIGINESS v +rre e erer e ee e et et 52
Response optimization curve for hardness, chewiness and

Overa” acceptablllty .............................................. 53

= Vil -



Effects of Ginseng and Garlic Powder on the Food Quality of Chicken Nugget

Kyung Jin Joo

Department of Food and Science, Graduate School

Pukyong National University

Abstract

Nutritional and health values influence many consumer’s food choices. At
present, Korean ‘consumers prefer functional foods- or medicinal foods with
esoteric plants such as ginseng root and garlic to decrease health problems.
Therefore, research and processing were required to provide products with
developed specifications for active individual ingredient that are acceptable to
consumers. Research also must find out the ways to improve availability of
nutrients, characterizing them 'as active ingredients, and methods of cooking
those healthful foeds.

Chicken nugget products -are the representative American style fast food
which could result the high caloric intake -and trans-fatty acid problem. This
research was designed to develop chicken nugget that is popular with all
generations in the world using garlic and ginseng.

The response surface methodology(RSM) was applied in identifying the
optimized mixing ratio of ginseng and garlic powder, which was followed by
nutritional quality evaluation, and then a survey was conducted to find out the
maximum level of consumer acceptability. To evaluate the food quality of
chicken nugget with optimum garlic and ginseng level, proximate composition

and protein quality were determined using in vitro protein digestibility and

- viii -



computed protein efficiency ratio assays. Fatty acid composition and the degree
of fat oxidation(TBA value and TBARS) were also studied to check the
changes in lipid quality during nugget cooking.

The recipe of the chicken nugget made with the optimized mixing ratio
was 0.63g of ginseng powder, 0.12g of garlic powder, 20g of chicken breast,
0.12g of salt, and 0.04g of black pepper through trained panel test and RSM.

The protein content in chicken nugget containing ginseng and garlic powder
cooked with the optimized mixing ratio(CG) was 26.44+0.27 g/100g sample
(64.65 g /100g solid), whereas the_control(commercial chicken nugget type) had
26.90£0.47 g/100g sample(67.08 g/100g solid) of protein:~Some lower fat content
was showed in stch nugget (6.12+0.21 g/100g sample, 14.97 g/100g solid)
compared to control(6.3910.02 g/100g sample, 1594 g/100g solid):

There was not a significant difference’ in vitro protein'digestibility between
whole CG(81.09+0.23%) and control(80.36+0.47%). But the core of CG(without
fried nugget| coat) resulted better protein digestibility(84.13£0.37%) than those
of control(82.72+0.39%).

Lower TBA 'values level resulted as 83.95+1.48 for-whole CG and 85.23+0.35
for coat of CG than those of control(145.17+1.58 for whole, 150.03+2.14 for
coat). Similar result of TBARS-were showed in_both nugget samples. Those
results indicated that ginseng and garlic could retard lipid oxidation during
nugget cooking.

The consumer scores for CG were 3.70(appearance), 3.84(smell), 3.74
(juiciness), 3.94(hardness), 3.60(chewiness) and overall 3.75(acceptability)
through 5-point hedonic scale experiment. The consumer scores for control
were  3.61(appearance), 3.79(smell), 3.44(juiciness), 3.81(hardness), 3.51
(chewiness) and 3.59(overall acceptability).

Because of the unique flavor of ginseng and garlic powder, it would be

expected that CG have a low consumer score. However, contrary to the those



expectation, the consumer score of CG was close to those of control and had a
positive effect in acceptability. Therefore CG could improve availability of
nutrients by ginseng and garlic as active ingredients, and those could help in

retarding lipid oxidation during nugget cooking.
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Table 1. Proximate composition and calorie of ginseng powder and

commercial garlic powder

Composition Ginseng Garlic
Moisture(%) 0.01 0.04
Crude protein(%) 15.97 18.38
Crude fat(%) 1.06 0.92
Carbohydrate(2) 77.00 73.43
Ash(%) 4.97 8.7
Calorie |(cal/100g) 386.28 375.5
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Table 2. Independent variables and their levels for central composite

design
Independent . Levels
. Unit Symbol
variables -1414 -1 0 1 1.414
Ginseng powder g X1 0.586 1 2 3 3.414
Garlic powder g X2 0.586 1 2 3 3.414

Table 3 . Central composite design arrangement and variables level

EXp. Coded variables level Variables level

no. X, 4 b %
1 1 1 3] 3
2 l il 3 1
3 0 -1.414 2 0.586
4 -1 =1 1 1
5 0 0 2 2
6 0 1414 2 3.414
7 0 0 2 2
8 -1 1 1 3
9 -1.414 0 0.586 2
10 1.414 0 3.414 9
11 0 0 2 2




Table 4. Mixture ratio of eleven formulations for nugget containing
ginseng and garlic powder’

) ) ) Chicken
Formulation Ginseng Garlic Total
2 breast
Number (X1) (X2) (g)
meat
1 0.60 0.60 20 21.20
2 0.60 0.20 20 20.80
3 0.40 0.12 20 20.52
4 0.20 0.20 20 20.40
5 0.40 0.40 20 20.80
6 0.40 0.68 20 21.08
7 0.40 0.40 20 20.80
8 0.20 0.60 20 20.80
9 0.12 0.40 20 20.52
10 0.68 0.40 20 21.08
11 0.40 0.40 20 20.80

'Experimental runs were performed in random order by MINITAB(Minitab,
2000).
“All formulations contained 0.12g of taste salt, 0.04g of black pepper.
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Table 5. Analytical conditions of texture profile analysis.

TA—XTZilsettings

Pre-test speed 30 mm/s
Test speed 1.0 mm/s
Post-test speed 3.0 mm/s
Distance 60.0%  ‘strain
Time 2.00" sec
Load cell 25--1
Force 0.1kg
Temperature 40

"Texture Analyzer(Model TA-Xt2i, Stable Micro System, England)

_12_



il

\.—_mﬂo

il

e

0
X

ol we el

=
<)

AAF Aol A AR

=
[€)

117] nugget®] ¥

=3
1

bl ot

S

o] e}

o

Wr
gl

4, 2001).

oo

il

beaThn

S

o mhe A 24

A (color), WA (smell), BF2FAH

7] nugget®]

74 %= (hardness),

t} 5 A (juiciness),

v (flavor),

aF

(crispness),

shel

b

7}&

2

=
= Y

% (overall acceptability)

AuAL 7%

)
=

(chewiness)

o} ¥117] nuggets

B

0

Fol, 1 (uh - v

)

AL &

=

I

X

AN
iy

X

\.—_mﬂo

thel A 9% (v

helo.

)

b

7}&

e

2)

5cm, =¢] lem(FA20+1g) $ar7] nugget(70£5C)S H+

shel A4

2l
=
o L

o]
M) =

¢}

Ald

BB

S e S

o)
I

FSL .

)

ek!

gl &

A
A

R4

3k 7

PN
e

o]
=i

oF B g7

o}
=

3-8 HA(10cm)ell

1

|

2

]_

F7he o 1AIY &5 34 A=A

4.2. 28R 71E & ZAFHConsumer Acceptability Test)

_13_



A7} v g9 B37] nugget(QAET 3163%, vHEET 0586%)7 T

2 Qi whs S HUFEHA ¥ Hal7] nuggets Alxdte] AwAt

7] &% ZAHconsumer acceptability test)S 2 A&t}

HrE FEHA AEs FHE AFsr] 98 a7l nuggetE A

E B 71(180+5C)o H7 & HAEHE=Ax9 A Awstgh. A 7bo)
il

37 o= As W] Sls) fdE vl

H
A e 2R AER, 20 ~ 30U dEA LRk 807
Sl A A EATE, Hs EFIF FES 9
F(appearance), W (flavor), U5 (juiciness), 7d E=(hardness), X34

(chewiness), ZHFA <l 7] & Z=(overall racceptability) & sfo} WA Fo =

o
d
o
)

M nw o dnwd Fug F= Bed, M4 A
Moz AuAL 715EE BRES dGeh #5Pt HEE 59 J=
W o] g3l 14 (v 5 mehol A BRGNS FhAAY AEE H54E
Rol Ak WANEE A9 A Ad oAz Y G4 Eedg

1818 HA(F10cmid) ol B3t §A AFHAOH, Be AR B

B2 492 PTES S

5. AWM E B3 gud FAYt

LR B

rlo
2,

o
X
1]
N,
BN
)

AOACH | we} G Ze e semi-micro Kjeldahl



H 2R 8-S Soxhlet, 3|2 7433t H oz A ATHAOAC, 1990).

52. @8d FHAH7}

5.2.1. 74 olmx=a B4

A ofbu] = AFS Felkerel Waine(Felker -and Waine, 1987)2] WHof uw}
2} 6N HCIZ 110CelA 24A17F 788 & Y 553 A4S sodium
citrate buffer(pH 2.2)% 10ml A-&3}o] o}v] =AF 25 217] (Biochrom 20,
Pharmacia Biotech.)® &4 3k3lth. Cysteine 1-octanol,, H,O, 8.6M
urea-EDTA solution, NaBH,E& AlEe°| Bal &33te] 100°C FZA] 2A]
v WAk % 1M phosphate-0.2N| HCl solution, acetone, DTNB/2M
Tris-HCI bufferE #7}sted 412nmollA] 3 =2 =439 t}h Tryptophan
2 Spies?} Chamber®] W (Spies and Chamber, 1948)o] w2} 19N
H,SO,5& % 25C8 QoA 18A17F &t A F, 0.04% NaNO,&

Y3 5830nmoll A FHEE SATATL

5.2.2. @A A 38 (in vitro)

oz 43}8(in vitro protein digestibility)2 Satterlee 2] WH
(Satterlee, 1977, 1979)= 743 AOAOH(AOAC, 1982)°o.2 Z=A 3t}
gz A 2 = ANRC sodium caseinateE AF83F1 2™, a-chymotrypsin
(41 units/mg solid, SIGMA), trypsin (17,600 BAEE units/mg solid, SIG
MA) % peptidase (102 units/mg solid, SIGMA) £% &4 ImLE 7}3}<]

_15_



37CAA 1083 7H A7l F, Streptomyces griceus protease(4.5
units/mg solid, SIGMA)Z 55ColA] 1087t thA] 7hiel AAHS w o
pHE A3t o3 2 o) ALttt

% digestibility = 234. 84 - 22.56X

X: 24 753 208329 pH

5.2.3. A2 5 &9 (C-PER)¢ 22 A2 A& &1 (DC-PER)

A Arek § 8-4] (computed protein efficiency ratio, C-PER)9} 1 A Ak¢h
) & S-H] (discriminant computed protein- efficiency ratio, DC-PER)= in
vitro digestibility®} 773 ol =4t AN E EgjE2 ol el F4& 4

3 4 9% AOAC(AQAC, 1982 1990)8 el whet 743kt

A\

6. A =2 BT}

6.1. A =4

A&+ Folch 5(1957)¢ W& o]&ste] =AWS F=dtaL, 59 =
A Al & 1gS chloroform : methanol &% (2:1, v/v)& &3 A&

2t F% %, 05 NaOH-MeOH, 14% BF3-MeOH %<& A&l
methylation A1Z] % hexane o2& FZ3dto] 7]7] BX8& ANEF 33t

B %74 Table 63 %t}
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Table 6. Gas chromatograph condition for fatty acid analysis

Instrument Trace Gas Chromatograph(Germany)

Quadrex, 30M, Bonded carbowax 0.25 nm L.D.

Column * 0.25 ym film Cat.
Injector temperature 250C
Detector temperature 270C

Split Ratio 1:20

100°C (5min hold) — 5C/min up|220C

Oven temperature O . . ]
— 3C/min up 240°C(10min hold)

_17_



6.2. A=

., 1954)
20% TCA solution(2M H3PO, soln.) 5mL<e} 0.01IN TBA
245

TBA value(Turner et al
0O
solution 10mLE 7}ate] 100C FxolA 3021t 7hdste] A271A] 23
=211, vv)E ¥ 2%
A S

—_—

il

5goll
. pyridine =
Fo] 538nmel A &

€ 15mL(isoamylalcohol
e, yEele 3

S

A5

5 & =
s = Ao

o

=90 2400rpmell A Al
A& Bgell

sherh
W ol e
ERE

7(
TBARS(2-thiobarbituric acid reactive substances)
fe]
1mLol

2o 2= Pfalzgraf <t~ Steinhart(1995) 2]
50, L2 BHA(butyl hydroxy anisole, 7.2% in ethanol)$}
ddst AT ddE
i o T
s A

01

_l[N'

A4
°
% homogenizer= & s}
TBA(2-thiobarbiyuric acid)/TCA(trichloroacetic acid)-& < (20mM TBA in
stdth ¥z =
L& Fate

o
T

&
ol 1m

= B
132 2] (2,000rpm, 15min) ¥, 45
A (Figure 1) ©]83}4] malondialdehyde
wg malondialdehyde/g

EERS

B2 2o 1557 71y

15mL<

Y

L
o

o>

15% TCA) 2mL=
Ba)7]8 olgae 4
532nmoll Al &3 %=

o BEE TIAAL. ol
shelet.

sample(wet basis)@ 3FA|

R

A\

=

7. A A
= QPSS ZaaAS AlgEle] EA BAEY

5 17] nugget®] +A AR
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RN

r
r <]
olf
ol
N
=L

rlo
(o

o WrgE

ANOVA)S A T o4 HAF5L Duncand ©FH] P A Duncan’s

2R (One  way

multiple range test)E St th &H|A} 7|E% H7leE T-testg ©] 83}

0.8
0.7
0.6 y=14,65x
05 f Re= 0,998
0.4 f
03 |

Bk
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umal of ki /B mbL

Figure 1. Standard curve for the determination of malondialdehyde
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ddds 2 1@

B A A AH(Texture Profile Analysis)

1.1. §a317] Nuggetd] EA

S317] nuggete] T AR JAFmiEs BES QJWHSX; AR
o Xe; vhERE)E skal o] Wste] wE 7] A A2 =(hardness), -
A A (fracturability ), 24 (adhesiveness), ¥2 A (springiness), <34
(cohesiveness), 824 (gumminess) 2 A3l A (chewiness)¥ 22 =4S
g W R ato] QlWg o Wk Reete] BAlS EA kgl

"ATE AN AFAZH" ol €5 Table 404 FA ghupe} 2o
AAEES miaREe] Hes Ydste] AxS ZF 11 Ada s
TPA(Texture Profile Analysis)& ol &3te] 771%] EAX & 543 234&
Table 70 e AT

ZIAA Q] 7 E(hardness)olf-tH gk 2AEA AT A2+ Abolo] Ql4hd
T3 vpsEwe] bl wE ol HQl Aol (p<o.on7t = Aom
el 71AA AxEE AT 162000914 A JEbgew, Al
4(1996.4) el 4 74 A vEbd Ao Hop Q4 wis e HUF F

_—

%ol WaFE JEE wobd Aom Azdrh v Nuggetd FE:
Ask gaol AA FFe vIABD AAEF] FUHAYES

Zapel 7k AA YEhA @ Aew AztE

>
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Table 7. Textural

ginseng and garlic powder

profile attributes of chicken nugget

containing

FN" Hardness Fracturability Adhesiveness Springiness Cohesiveness Gumminess Chewiness
1 5200.0+878.9°% 10.3+1.8™ -1.5+3.1% 0.6+0.1N 0.5+0.1% 2755.9+328.3" 1750.3+63.0N°
2 4525.4+1160.3" 8.2£1.8 2.3£0.6 0.6x0.1 0.5%0.0 2249.0+643.7° 1406.4+308.2
3 4076.5+850.4™ 12.0+2.4 -1.6£3.6 0.7+0.1 0.5%0.1 2193.1+618.6" 1543.5+479.9
4 1996.4£429.3° 10.7+1.9 = .o 510 0.7+0.1 0.6%0.1 1152.2+289.5" 839.1£193.2
5  3373.4+323.6™ QeeLD 2 0.2£2.2 0.6+0.1 0.5%0.1 1946.8+314.9"™ 1310.3+376.6
6  4063.5+821.4" 9.8£34 -0.1£2.8 0.7+0.1 0.6£0.0 2312.3+548.0" 1727.0+513.5
7  3571.8+367.8" 9.7£1.3 0.2£2.2 0.7+0.1 0.6=0.1 2081.6+255.0™ 1473.0+377.7
8  4198.7+503.4% 8.3£3.0 =221 0.7+0.1 0.6=0.1 2427.3+377.4° 1770.5+464.0
9  4265.2+748.2" 11.1+0.2 0.1£0.3 0.7+0.1 0.6£0.1 2684.6+927.6" 1817.7+662.1
10 4519.1+924.8™ 10.1%£3.7 -2.5%3.1 0.6x0.1 0.5£0.1 2052.5+718.5" 1329.2+475.7
11 3384.7£1571.1% 10.0+0.3 =1.2<14 0.7+0.1 0.5£0.0 1958.0+900.9™ 1204.9+347.3
F? 40317 1.000 0.626 1.219 0.982 2.402° 2.099

,1)) Formulation number

2)

3) F,7 value . L. . . . .

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

© p<0.05, : p<0.01

“Non significant )

Xi: ginseng powder, Xz: garlic powder

1! xi 3%, X2 3% 2 X1 3%, X2 1% 3 X1 2%, X2 0.586%

4: x1 1%, X2 1% 5 x1 2%, X2 2% 6: X1 2%, X2 3.414%

T xi 2%, X2 2% 8 x1 1%, x2 3% 9: x1 0586%, x: 2%

10: xi 3.414%, X2 2% 11 x1 296, X2 2%
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=
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-
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712 (gumminess) ol Al o] A1 Apol7t Qle o= yEETh 7] A4 ]

So) Wrhgel Jbg Ae AT 4wtk weh ol A4 nli Bl

A7l S &8s GV nuggetd 71AA ¢ A % (hardness), F-41 A4
(fracturability), 24 (adhesiveness), %3 A (springiness), <34
(cohesiveness), 2 (gumminess) 2 A& A (chewiness)el] st ¥H-8-x%
W B8 AN A3E Figure 2 ~ 89 AAIEA 1, 3A2-ES Table 8
of “ERA AL

71 A& 7 =(hardness)
SaL7] nugget® ZIAIAQL Aol gt =44 A A WSR3 74

e thest 2

§ = 3443400 + 486.200x: + 357.400xz + 411.700x:> + 250.600x2" — 381.900x1x2

(v BAA, x 0 QHRY, 5,0 vhERd

) AEA A, R 0300001, HAREA A, Fae 1.86(p>0.05)0 =

o= 7IAA] Aol e &4
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Table 8. Regression for each dependent texture of chicken nugget

containing ginseng and garlic powder

Dependent . . 2 a
. Predictive models R p-value
variables

= 3443.400 + 486.200x: + 357.400x2
Hardness ) f, 0.3000 0.257
+ 411.700x:" + 250.600x2" - 381.900x:x2

<>

Practurabili 9,707 = 0.256x1 ~ 0428 02030 0.332
racturability +0.100x + 0.2420% - 1.120x1 ' '

<>
Il

v.= - 0.267 + 0.603x:| + 0.222x2

: , 0.0000  0.566
- 0634 x% - 0461x2 ~ 1.750x1x2

Adhesiveness

.. 0.663 - 0.038x: + 0.005xz
Springiness 3 7 0.7870 0.018
- 0.018x~ + 0.032xz" + 0.005x1x2

<>
Il

¥ =:0.547 - 0.038x: *+ 0.013x2

, 05720 0.090
£ 0.002x2 + 0:002%° %.0.010x x>

Cohesiveness

. 1995500 + 101.830x: + 243.850x2
Gumminess ) ) 0.0000 0.523
+ 182.930x:" + 74.960x2" — 192.050x1x2

<>
Il

¥ = 1329430 - 17.970x: + 191.890xz

5 5 0.0670 0.443
+ 81.320x1" + 112.250x2" - 146.860x1x2

Chewiness

“Statistically significant at the level of p—value presented.
Xi: ginseng powder , X garlic powder
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Figure 2. Surface plot and contour plot for hardness of chicken

nugget containing ginseng and garlic powder in the texture profile

analysis
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A3 ol g3tel WY RA AR A Atk ;A WS EH
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rlo
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dlo
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-?J)ﬁ]_‘{':%, X 9° =1 =2

(y: E}‘qx] X

A A7, R*E 0.00000]H, F4HEA AR Fake 1.51(p>0.05)2
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Figure 3. Surface plot and contour plot for fracturability of chicken

nugget containing ginseng and garlic powder in the texture profile

analysis
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analysis
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Figure 6. Surface plot and contour plot for cohesiveness of chicken

nugget containing ginseng and garlic powder in the texture profile

analysis
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Table 9. Sensory scores of chicken nugget containing ginseng and
garlic powder

(Mean=SD)

No. Color Smell Crispiness Juiciness Hardness Chewiness Overa¥1‘ ean
acceptability

1 567+0.82% 5.87£0.92" 6.13+0.92" 580£0.94" 620£0.94"¢ 6.07£0.80%  560+0.83"  5.87+0.58"
2 580+094 667£090° 593059 6.47+099 6.60£0.91° 667+0.82  6.60+063°  6.41+0.52°
3 580068 653099 580+0.86 640£091 647+099 620+0.86  653x0.83"  6.27+0.48"
4 573x0.70 620:0.86™ 6.20+0.86  6.33+0.98 6.00:093" 5731096  6.33x0.98  6.09+0.50"
5 587099 6.07+0.88" 573+0.88  6.33+0.90 6.33x0.82"¢ 6.47£0.92 . 640:091"  6.14+0.50™°
6 587x092 580x0.86® 587+0.64 +573:096 567+098" 5874092 - 6.07+0.88" 5.87+0.58"
7 580077 6.07x0.70™ 5538099 6.20£0.94 607+0.70° 6.40+0.83  6.33£0.62° 6.06£0.56"
8 567x0.62 593:0.80° 580£0.68 6.13+092 600£093"¢ 613083  6.07+0.88" 5.97+0.49"
9 5804077 |573+0.8%" 593080 5.67+0.82] 573+0.88"™ 573096 - 560:0.83"  5.75+055%
10 5874092 580+0.94” 573070 573088 580+094™ 560+0.99  567+0.82°  576+0.55™
11 5734046 573+096° 593%0.70 580094 533+0.72° 573+096 560+0.63"  5.66£0.46"
F 013 193" 0.84 1.68 2.64” 2.32 357 14.384™

D**Values with different superscripts within the same column are significantly
different(p<0.05, Duncan’s multiple range test).
2Scale score ; 9-hedonic scale(1=dislike extremely, 5=neither dislike nor like

and 9=like extremely).

3Significant at p<0.001, 0.01, 0.05 respectively.
“Non significant

Xi: ginseng powder,
1! xi 3%, X2 3%

4: x1 1%, X2
T X1 2%, X

1%
2%

100 xi 3.414%, X2 2%

Xz: garlic powder

2: x1 3%, x2 1%
5 x1 2%, Xo
8 x1 1%, Xz
11: xu 2%, X2 2%

2%
3%
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AurA 2 7] 3= (Overall acceptability)el]l ™3t EA A Azl A&+

Abolell QIAHEZ, wh= 2] M7tk W& F9% <l 2ol (p<0.001)7F U

= Ao® yEgt s des AT 2066054 7 = e e
=, Ag 7 1(6.607), 95.607), 11(5.605 )N A 7F vEA LERE

ALHA, AR, vEA, AE, AR, AvbEl va =] et ghel o
g FAREA] A3 QIAHEE, v HUER[Eo mE FoA < Ao
(p<0.01)7F d&= Aoz vyt #sdS5E AT 2(ginseng 3%,
garlic : 1%)7} 6417402 7} =4 vEste™, 22+ 11(ginseng : 2%,
garlic © 2%)°] 5665 o= 7P A yeiy <1t vbs 22 Hb F
B Wk oyt migknl o] WAl ZA FIFe " A wt= 5H] 7FES

Aite] H7tH BsA FsEads 7EE 5 JdS ALE AZY.

S AT dF e EWEA

A (color)
S 317] nugget] Ao thdt I HAF A3} wkgwWE AL oy 2
=

¢ = 5798 + 0.051x: - 0.043x2 - 0.041x” + 0.011x2° — 0.023x1x2

(y: 585, ¢ 0 QAR o, vheRY)
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Table 10. Regression for each dependent sensory attitudes of chicken

nugget containing ginseng and garlic powder

Dependent . L. 2 a
. Predictive models R p-value
variables

¥ = 5798 + 0.051x: - 0.043xz

5 5 0.1270 0.975
- 0.041x:” + 0.011x2" - 0.023xmxz

Color

6.013 + 0.057x: - 0.264xz
Smell ] 4 0.3810 0.079
= 0.002x:"+ 0.091x2" = 0.145x1x2

<>
Il

¥.= 5.653 ~ 0.020x: - 10.041x>

) ) 00140 0594
+ 0044x? + 0.121x° + 0:134xix:

Crispness

.. 6151 - 0.065x: = 0.216x2
Juiciness 5 . 0.2550 0.135
- 0.041x:” + 0.011x2" - 0.163x1x2

<>
Il

¥ = 6.129 +_0.067x: - 0.179x2
Hardness = E 0.3090 0.252
=.0.066x7" + 0.017x" —0:178x:x>
. ¥ = 6.264 + 0.012x; - 0.142x2
Chewiness R 5 0.3890 0.048
- 0.165x:" + 0.067xz" - 0.355x1x2
Overall ¥ = 6.294 - 0.087x: — 0.306x2
. 5 ) 0.4120 0.001
Acceptability - 0.272x1" - 0.027x2" — 0.184x1x2

“Statistically significant at the level of p—value presented.
Xi: ginseng powder , X garlic powder
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Figure 9. Surface plot and contour plot for color of chicken nugget

containing ginseng and garlic powder in the sensory attitudes
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Figure 10. Surface plot and contour plot for smell of chicken nugget

containing ginseng and garlic powder in the sensory attitudes
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Figure 11. Surface plot and contour plot for crispness of chicken

nugget containing ginseng and garlic powder in the sensory attitudes
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Figure 12. Surface plot and contour plot for juiciness of chicken

nugget containing ginseng and garlic powder in the sensory attitudes
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Figure 13. Surface plot and contour plot for hardness of chicken

nugget containing ginseng and garlic powder in the sensory attitudes
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23. ¥ WE FAd A= IAFxA

2% =34 (desirability function)”] S o]&3le] 7E79 A4 ¥
W= (color, smell, crispness, juiciness, hardness, chewiness, overall
acceptability) & R+ glst 2 27§ 2uxt o AWE sad
N85 A Hoigk 98 A9 12 7HASES W, JAEH = d5-E &
W2 g2dd AdAQl #oltkMinitab,  2000). ohEA H A )
(multiresponse optimization) 77}A¢] WH-g®¥ J=(color, smell, crispness,
juiciness, hardness, chewiness, overall acceptability) =5 #5d59 3
ShS 5 HRIS TR At AWE g (desirability - function) & o
StAA HA DS 2T

o143t mlEEE A7 HlE8d wE HaL7] nuggetol A el RE HEE-
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i

oot
oX,
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2H A 7] &% ZAHConsumer Acceptability Test) S 2 A3+ 2 3= Table

11l e A
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Table11. Consumer acceptability scores(5-point hedonic scale) of

control(C) and chicken nugget with optimum level(CQ).

(MeantSD)
Ginseng Garlic L . Overall
Appearance Smell Juiciness Hardness Chewiness .
(g) (g) Acceptability
361 379 3.44% 3.81% 351 3.59%
C 0 0 +0.78 +0.89 +0.92 £0.95 +0.73 £0.82
3.70 3.84 3.74 3.94 3.60 3.75
CG 04 0.12
+0.78 LO7R7 ammtl] Qi £0.98 +0.61 +0.96

Non significant

C : chicken nugget(not containing ginseng and garlic powder)

CG : chicken nugget containing ginseng and garlic powder
(ginseng: 3.163%, garlic: 0.586%)
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41. 4REAEE

HA H7MER Az AMdF vts 2ES H7MS H$37] nugget
CRHY Yzx=7=2 A449 vs 228 H7ekA €2 37| nugget(C)l
AuA -2 Table 129} 2t}

HE=F S37] nugget(C)e] FE-& 50.90%, A4 A7/ &= Ax3 1
7] nugget(C@)< 59.14%= F& #ole= A9 gt dx=+ a7l
nugget(C)e] &=z skt 2690(67.08)%, H A H7H| &2 A X3 a7
nugget(CG)S  26.44(64.65)%, A& &S dlxF Hir7] nugget(C)
6.39(15.94)%, A #HI7M&=Z Az Hi17] nugget (CG)S 6.12(14.97)
%, ©rotE Sheke oz a7l nigget(C)2 495(1234)%, A H7t
Hl &2 A %238 F317] nugget(CG)S 642(15.70)% ]t} 3% st=ke iz
T 7] nugget(C)S 1.86(4.64)%, 4 A7 &2 AFx3 a7
nugget(CG)S 1.92(4.70)%°)tk. ZrEelx= x4+ a7l nugget(C)S
184.91(461.14)kcal, 37 ZFu]| &2 A= i17] nugget(CG)E 186.16
(455.70)kcalo) ot & 4 37k & 2 Al 23 nugget(CG) I =7 nugget(C)

A A (whole), ¥ 7% (coat) & <i(core)e] AnbAR Aol Al H] Sz}t

42. 984 4

421. 74 o9 =i =4

HA A7 EE A X3 Fa17] nugget(CG)Y thET(C)e T4 ofn =
2F 22418 Table 13 e QAT
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Table 12. Proximate composition of chicken meat and nuggets

. Crude Crude Carbo- Calorie
Moisture tei fat  hydrat Ash /100
rotein a rate ca.
(%) P v (%) &
(%) (%) (%) sample)
20.74 1.98 1.42
75.06 0.80 103.98
RB +0.14 +0.12 +0.06 (3.22) 011 (416.92)
o (83.16) (7.94) ' (5.68) '
10.48 18.93 1.92
32.44 36.23 357.21
coat +0.39 +0.39 +0.31
+0.14 (53.63) (528.73)
(15.51) (28.02) (2.84)
24.95 1.75 1.78
70.46 1.06 119.79
C core +0.39 +0.21 +0.11
+0.85 (3.60) (405.52)
(84.46) (5.92) (6:02)
26.90 6:39 1.86
59.90 4.95 184.91
whole +0.47 +0,02 +0.11
+0.38 (12.34) (461.14)
(67.08) (15.94) (4.64)
10.60 18.88 2.00
32.70 35.82 355.60
coat +0.55 +0.33 +0.15
+0.05 (53.23) (528.38)
(15.75) (28.05) (2.97)
67.77 26.74 158 257
+0.14 +0.06 +0.11 L. +0.16 131.46
I3 <. *0. *0. +0.
cG  ©ore (4.16) (407.88)
(82.97) (4.90) (7.97)
26.44 6.12 1.92
59.14 6.42 186.16
whole +0.27 +0.21 +0.12
+0.36 (15.70) (455.70)
(64.65) (14.97) (4.70)

RB : raw chicken breast meat

C : chicken nugget(not containing ginseng and garlic powder)

CG : chicken nugget containing ginseng and garlic powder with optimum level
(ginseng: 3.163%, garlic: 0.586%)

coat : core = 2 : 8 (w/w)

Data in parenthesis means gram or calorie per 100g solid
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Table 13. Total amino acid profile of chicken meat and nuggets

(g/16g N)

Amino acid RB C CG
Aspartic acid 9.44 10.04 10.13
Threonine 4.48 472 472
Serine 4.96 4.02 4.02
Glutamic acid 16.00 15.96 16.19
Proline 4.64 4.07 4.18
Glycine 4:16 456 4.56
Alanine 5.60 5.59 5.79
Valine 5.44 5.05 4.99
Isoleucine 5.44 4.83 493
Leucine '7.36 3.20 8.15
Tyrosine 3.20 2.71 2.95
Phenylalanine 3.84 4.18 4.18
Histidine 2.72 5.10 4.29
Lysine 9.28 9.01 9.01
Arginine 6.08 6:35 6.70
Methionine 3.04 2.99 2.68
Cystine 1.30 1.30 1.23
Tryptophan 1.25 1.25 1.18

Total 98.23 99.93 99.88

RB : raw chicken breast meat

C:

(ginseng: 3.163%, garlic: 0.586%)
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chicken nugget(not containing ginseng and garlic powder)
CG : chicken nugget containing ginseng and garlic powder



HA HA7hER Axd Ha7] nugget(CG)E 9 obm =4k glutamic
acid, aspartic acid, lysine, leucine, arginine, alanine =2 %2 Z A o}n] =Xk
o] 50% o]AS AAFIeH, HET(C)Y 4% glutamic acid, aspartic

acid, lysine, leucine, arginine, alanine =2 2 A o}n|:=2ke] 509 o]

BT woh ok A Gehdeh olsh 2e ofulnake shde] elg @)
s AAS] o sAFd e Fod Aol & oenw
(MaCain et al., 1998) o}& o}u] At k2 B -5 317] nuggete] 54
o o= Ax FFe v 5 e A4En kA §al7] nugget
QAN T8 3 fold WEA AFow HAsol s @ e obul g

ERCEI o = R T

2 43} 4 (in vitro protein digestibility) = =23 7Py o
tHRyu and Lee, 1985 Ryu et al, 1998).

2 AT A, HA H7HHER AxT Hi7] nugget(CG)H tHE=7-(C) 9
@ AskE 2 Table 1401 Yebiddth 49754 RB) EY= S H22
7] nuggete] A4st&o] =gon, HAYE Hi7] nuggetd HAXES AA
3t % (CG core)e] ©wA A3F&S 84.13% = T Hal7] nuggetd] ¥

Axs AAT £5(C core)d] @A A3tE 82.72% HU H=dth HA W&
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Table 14. Protein digestibility (in vitro) of chicken meat and chicken

nuggets
Sample Protein digestibility (%)
RB 7924 + 0.34 Y
Core 82.72 '+ 0.39°
C
Whole 80.36 + 0.47"
Core 84.13 + 0.37¢
CG
Whole 8109 + 0.23°

RB : raw chicken breast meat
C : chicken nugget(not containing ginseng and garlic powder)
CG : chicken nugget containing ginseng and garlic powder with potimum level

(ginseng: 3.163%, garlic: 0.586%)
VSignificant at p<0.05
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5317] nugget AA(CG whole)e] ©uld 43182 81.09%= thz=7 Y

7] nugget AA(C whole)2] @A 4318 80.36% Hth =gl <4t
v BES HUMEA @2 Hil7] nugget(C)e] Asg&RT HIUMS Ha
7] nugget(CG)el A3t&o] O Edth o= I4atd mibs EEo] Halvl
nugget®] A3tES Eoled TAA JEFS AT & F dvkAle
=, 20060 HFsled) 2006). ar7] nugget Zi(core)d] A4S HTE A
(whole)®] Z3}&o] dA3](p<0.05) 22 A & F U=H, o= HAUX
S 99 FH7le AAAA e AstES VHAE E dAd Ry qbkstE F7
ol @9 ZA%ES Ay S did s Agsio] B AEHA
complexE o] Ax A3 Axpela o AR HRoubal, 1969 Roubal et
al., 1966).

)

dpx

4.2.3. C-PER¥ DC-PER

AFade) ¥ Bk Ao LRFE I Wl A obw| =4t
TN 24 2 Fohu| Aty v Hepoln Aol H & 9o v A ®
el 4 I (Ryu and Lee, 1985 Ryu et al.,
A3 in vitro &23HE s EdE AdE o9

2 Z&¥(computed protein efficiency ratio, C-PER)9} ofv] =2t 24

F

o7 Aol o =43}S(predicted digestibility) #EoE AlAbE @l § &n

_—

(discriminant computed protein efficiency ratio, DC-PER)E Table 159
Yeltl In vitro A28F&0] 90% o4 wuwldd A9 rat-PERC
g A3 =7F DC-PERe] =A%k 90% mwkd Aol C-PERe] ©] A3
Sttfa 3 H 31 (Ryu and Lee, 1985)5 #etetd 2 Ado ALEH A&

9] in vitro &3}&0°] 90% W vte]2 & C-PERY Z¥}+=

o] &

et

Hno=Z

iy
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Table 15. C-PER and DC-PER of chicken meat and nuggets

Sample C-PER DC-PER
ANRC
. 2.50 2.50
Casein
RB 2.14 2.76
C 2.59 1.92
2.68 2.68
CG

RB : raw chicken breast meat

C : chicken nugget(not containing ginseng and garlic powder)

CG : chicken nugget containing ginseng and garlic powder

(ginseng: 3.163%; garlic: 0.586%)

C-PER: computed protein*efficiency ratio
DC-PER : discriminant computed protein efficiency -ratio
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Azt ot
E(C)e @ g&H(C-PER)E 259, HAHE 117] nugget(CG)
of guld FEHl= 2685 YEHHAT @ulE F & wWE A E Y
(Sattelee, 1979) <Jst¥d W=7 Hil7] nugget(C)d} HAHE&
nugget(CG) B ‘good’el Hdl= -3 AFolet & + dvh. &5

Z(ANRC casein)¥ A 7F52HRB) = 317] nuggete] C-PER %k

o
M
4

7

_—

uy

=

SUN

o

o] Eokom fxT(C) Hue i ms BEs HUbg Hav)
nugget(CG)e] C-PER o] =& Z o7 Hol vz Exo] 7fAEx
Ao R HAZAY. ol Q¥ vy ol HUIR QS in vitro 23F& 0]
=olzl A3 wiiteletx AzhEch(Elrsl <, 2006: &, 1991).

5. ¥§17] Nugget A H¢ =3
5.1. XA =4

HAAHE F37] nugget(CHFH tiE=FC)e] AWat =42 Table 163}
2

HA H7m &R A Z3 Ha17] nugget(C)e F2 AHAFS 2= linoleic

acid, oleic acid, palmitic acid, linolenic acids=©. = HA A HFAFe] 90% 9]
S e, EZT9 S linoleic acid, oleic acid, palmitic acid,

linolenic acids=2o. 2 A A x| HFALe] 90%0] A& 2FA| & Q)

= A, AAA FAD 5 gloj wEAl Ao s HH s ok st

4 AWAakel linoleic acid, linolenic acid $FeFo] A A A Whake] 50% 9] 4
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Table 16. Total fatty acid profile of chicken nuggets

Fatty acid C (%) CG (%)
Lauric acid Cizo 0.021 0.022
Myristic acid Cuso 0.166 0.162
Myristoleic acid Cus 0.021 0.020
Pentadecanoic acid Ciso 0.025 0.025
Palmitic acid Cis: 12.856 12.808
Palmitoleic acid Cis1 0.647 0.553
Magaric acid Cizo 0.105 0.106
Magaroleic acid Ciz1 0.068 0.607
Stearic acid Ciso 5.415 5.409
Oleic, Elaidic acid Cisiacmot 25.703 25.212
Linoleic acid Cisanse 47.957 48.390
v-Linolenic acid Cisans12 0.019 0.016
Linolenic 'acid Cisans2,15¢ 4.986 5.105
Arachidonic, acid Caco 0.441 0.437
Eicosenoic acid Ca: 0.338 0.334
Eicosadienoic acid Cas 0.115 0.128
cis-11,14,17-Eicosatrienoic acid Cu 0.074 0.087
Arachidonic acid Cao4 0.267 0.339
Behenic acid Cazo 0.492 0.494
Erucic acid Ca 0.014 0.015
cis—13,16-Docosadienoic acid Ce: 0.042 0.052
Tricosanoic acid Caso 0.065 0.053
Lignoceric acid Caso 0.164 0.166
Total 100 100

C : chicken nugget(not containing ginseng and garlic powder)
CG : chicken nugget containing ginseng and garlic powder
(ginseng: 3.163%, garlic: 0.586%)
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S AAFr Yk HAAZHE Fa17] nugget(C)ol= 4 A HHAR]

linoleic acid(48.390%), linolenic acid(5.105%)7} Z}A]sf= H]&o] =+
(C)(linoleic acid 47.957%, linolenic acid 4.986%)X.t} k7t w=dx| vt & 2}

52. AY A=

7155 AL A Aozl HA HIHHEE Alx 9il7] nugget(CG) ¥
g Z=(C)e]/ TBA value2F TBARSE = Table 1791 YEM AT

2 Ao A Turnerd ol wel AR S 45 x=+(C)2 TBA value
+ coat 150.03, core 128.4, whole 145.17 & U}E}L} coat, whole, core 2
2 A ezE =9kth HAHE] & 3 7] nugget(CG)el /TBA valuetw
coat 127.93, core “85.23,-whole 8395 = UE}L} ‘coat, whole, core =2 2
A WAk = 7F = okth 2 R0) 9] coat, core, whole TBA value H.t}
AH]g& S 117] nugget(CG)2 coat, core, whole TBA value 7} & & o=

SA YEFE o™ nugget Zr(core)d A A (whole)2] A ¥Akst A3t A =7}

Haxe At A= Ho 4 5SS & F AJY ol A4t vt
5 Bol xHal free radical A7 & E A3 Hal7] nuggetd A HHAF

W2 AAANZ Azgn AZEcEFEs 5, 20010 AAE S, 2008).
TBARS Z#o| %= Turnerdel wet =43 TBA value®t B <:3F 44+
S HYr)
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Table 17. Lipid oxidation degree of chicken nuggets

TBARS ?
TBA value .
(0.D.x100) (ug malondialdehyde/

100 g sample)

coat 150.03 + 2.14° ¥ 0.071 + 0.004°

C core 128.40 + 0.57° 0.019 + 0.000°
whole 145.17 + 1.58¢ 0:032 + 0.002"

coat 12793 + 0.58° 0.079 + 0.002¢

CG core 8523 + (.35 0.017 + 0.001*
whole 8895 + 1.48" 0.030 # 0.001"

C coat : control chicken nugget coat

C core : control chicken nugget core

C whole : control chicken nugget Whole

CG coat : ginseng and garlic — chicken nugget coat with optimum level
(ginseng: 3.163%, garlic: 0.586%)

CG core : ginseng and 6%)31r1i<: - chicken nugget core with optimum level
g

inseng: 3.163%, garlic: 0.586%)

CG whole : ginseng and garlic - chicken nugget whole with optimum level
(ginseng: 3.163%, garlic: 0.586%)

Turner et al., 1954
%)Pfalzgraf et al., 1995
YSignificant at p<0.05
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rf

BoATE MSEW BHS olgstel ditdt v Ruel A7 P

7] nugget?} A3 wlE FTS HIFSHA &L a7

S BT WwEAT7I= HaL7] nuggets NEstaat shelvh

WS EA A AAG SR Qi v B HUF vESs
gste] 11709 Al2E AlEske] S 7] nuggetol] it #dsHAES AA
g W EW EMWE ol &ste VE=E Hustsle Hil7] nugget®
HAZFE Faan. A4t vis 289 HA &R e Hav)

nugget?} AR} mis S HIFSHA @S Hi7] nuggets AlZx3HA

Ol

aEl AEE EAE AAsa, JUAR B4 2 9gdd Bz 74

L

obul bR A WY 558, wuld &8

’

1. ¥327] nuggete] 291 HF AR (x), vl (x)2] H7/MHES &
glsto]l = 11709 7] nuggete] 7IER AN AR WS EWEAE
& A HummEs Fedd. A4 HrEe R (x) 3

E3hgk 1.310), vhEEH(xe) 0.586%(Z =33 -1.414)= ERSE

H

2. ¥117] nugget®] ¢ @ (appearance), WA (smell), th5A (juiciness), 7

2
£

(hardness) ® %3 A (chewiness)S 2] A ¢l Ao]E Ho|x &ttt

A9l 7]& X (overall acceptability) = WZT(359)ETH & H7MM| &= A
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