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SUMMARY

Chicken feet and head have hardly been used as food materials and fréquently
tause serious water pollution when they are discarded. If proper ways of using
these materials are developed, it will be very practical in the economical and
environmental aspects. This study was conducted to develop various food
products using chicken feet and head. Effects of preparation conditions on the
quality attributes of gel type food products (Jokpyun, a Korean traditional gel
type food and gelatin dessert) and soups (Gomtang, Korean traditional thick soup
and broth for Naeng-myun, cold noodles) were examined with physicochemical
and sensory methods and the optimum conditions were determined using
response surface methodology.

Soaking chicken feet in 5% NaCl solution for 4 hours after cutting were
selected as adequate pretreatment conditions. Optimum levels of chicken feet and
boiling time on hot plate to give higher intensity of hardness and yield and lower
intensity of off-flavor were 1.05 kg and 2.6 hr, respectively. Black pepper and
ginger extract reduced off-flavor of Jokpyun markedly and the optimum levels
were determined as 0.33 and 0.1%, respectively, Shelf-life of Jokpyun at 4T
was 6 days. Powdered chicken broth at 155% level could increase the
acceptability of Jokpyun considerably. The optimum liming conditions to produce
gelatin to be used for flavored gelatin dessert were sozking in 3.8% calcium
hydoxide for 8 days. Treatment of chicken feet after liming with 0.01 N
hydrochloric acid for 1.5 hr and 0.05 N citric acid for 1.0 hr were selected as the
neutralization process. The optimum extraction conditions were determined as

heating pretreated chicken feet at 73C for 3 hr and 40 min. Consumer

._6__



acceptability test indicated the optimum levels of flavoring materials used for
gelatin dessert (contain 2% gelatin powder) were 19, 055, and 0.50% for sugar,
citric acid, and strawberry flavoring, respectively. |

Soaking of chicken heads in water for 30 minutes to remove blood was
necessary to reduce off-flavor of the soup while blanching was not required. The
optimum levels of chicken heads, cooking time, chinese radish, ginger, and onion
were determined as 800 g, 100 minutes, 190 g, 28 g and 80 g in soup base
preparation. 1800 g chicken heads, 150 minutes cooking time, 40 g ginger and 50
g onion were set as the optimum levels for making Gomtang. Addition of soup
stock prepared with chicken breast (30%) and green tea (1%) improved the

quality attributes of Naeng-myun broth prepared only with chicken heads.
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e cH@HEl §9 based formulad) W& E4
37t 2 A
o F4§ pgelatin gel NIE|o A4k FHo) W& gelatin gel 22 system)
A% Hde gelatin 3% 54 H7}
Zz1 244 2 3 formula|. 244 gelatin gel®] formulacl] W& =4
oapaz| Y B2k % A5
(1998)

o @Y & baselE &3

§4 AT A

o 1XPAECA AZxH Hrg
289 ALY 54 Ho)
#oe] &5 AF #A formula 7%

o 71 A Fe] AAA AT

S baseE
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A3d F3 A 4 3y

ol wrba e w3 vag 3 EAFE B A4z Held YHA
29 gHz Faho A 876 PEAEE HANE 24 AgeE Aoy

g Ausng gk

1 &g o] &3 geld AF M

7howdbel AAE 23

- FAE 7wy AN E AR

el AHzAL UAEE B3 FALY, B9 £F, AT T FA
Wl olshe] ZAMELY,

v F8 29 systemd] 7HdAE 21

- gio JMEAg2A S 9] A%t FH 2D system] FAol g

2

4

MAE Fa 8908 AR
- 7tEzAde wE ¥ model system SAS #EHA € 053y AHAE
o] 43 Hrie ¥ Ed systeme 71E 2AE AR

. 28 H4 formula

- flld ZAE 29 systeme] ¥d H FARE 3 FFAAM EFsin
I EAE FGrrsted W9 A formulad AR T YA shelf-
lifeg HE 2}

gt F48 geld 2¥ Zd systemd] AXe E tdAE 24

- F2 G geld AEF aTFHE gelating FE37] 9% F89 AY 2nS
7 ghet,

- F&9 gelatin®] g3, 24 & dAx ¥ F

&
2x EAE A AAEg R & 238 A9

o



uh, 3218 geld A F< #A formula
- oA AR A 24A FulE gelatind] HE FFEoR FARE H
7Feta,  gel?]l #BEAH EAE #HUE F 4L geld HEFY H3F formula

& 249,

2 BHYE olgF 5 AF AL
7 gelee] Ay &
- #AY HHEY AAPHE ZAR,
- duage ol geige) 98 AA © gAY 208 FEH,
U 2ePE o4 258 F227

- HellAd AARY ANY zhez £

Eal

jui)
o4g

A

of
L fo,
o

n}{Nl

N

A

o

o

ol s, /tE AR T FEEY FH
A gt

- FE2AY F FFAAM Az FEFEY F

(amino acid profile, fatty acid profile, 34t ##H B AHF F) HALE ol &
o] Hrhet & #FHA 2FAE EdiE O
Lia= )

k. &9 based #HA formula

e
1]
{tn
1o
B
o
o
il
BN
Y
o
Jo
it

- QoA AR =& zZPHoT A
A71eta o2 BAE #rbslY &4 based A formula®E Z A g

2t &5AFe H4 formula

- YA AAT HA formula® AZET F based ¥d € FARE HY
st O EAS #rtgeEA SeAFEYd A formulaE AR

4= A E9 shelf-lifeg AEs R}

N
o

F&E FARE OIT FELE

-

i
o
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A 44 794 a9

rlo
2
et
o
=
i3
et
4
30,
Aul

g H7ky #9192 o WP olgsel FAAK ¥

2. 3A - AdE &9

A ol &=t Axste ©Wrrl AEE dLE o8 F2 FHo FH 4
F2E geld HAEES AT & AT G HE SFov ] YA E
ol RH¥Zo]A] e gelatine. 2 AxFT AFA Ml A FAHE A& F
A& Aoz HoAgXn, @de AF7F (1,3009/kg)St F9 A F7H45,0009/
oF 12kg, 15)8 HluyYg uf o] oF 1/40 A= R& 71422 714 AW
A A8t =g Hd-g olgdte FHS AU A
12,0009 (100g2 1200%)) &
gBA Agy], dzv, Jdd¥ F& A E gHuwe] JAAAHANA A3
grigel Aee duFez AR AFdA F3 AMFHoz K4z o8 FH
I 3E EolBE HH 5& neldridE @ drte W HYgete] 54
Zof| @ol| ol Hmr] FAY AFIH22,0009/kg)St vluE W A FA HolA

58T A ABIRA AFBH @t WU ol KFAFL A
&

of
1o
2
s
o
ek
&
32
tilo
pois
lo
I
-
v
&)
£
B

o
o
r-BE
=
S
=)
0Q

ofl
X}
o
o
o
fr
>
43
s}
=
bac
rlr
v
o
A
1o
=
<
v
=
o
b
=
rit
off

% $52AFL NG W 1BAE AYY Drkel FEANe] AH5E Aolmz A
%

#4 29 did Al Fotstn de Ao FFe nHY W Hel AU

AEe Y 5 A BoEA BARIAE VT F ok
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As5d &g Wt

o 98 Ue ABSA Bol BEY F Ak W, FAH, 58 ARdgony
AF $Hel BF R AAB /ES AT 4 Ao
cEW % mee) 2289 gelatind §5E o

o &% 4 stk

g kA A2E AFE Adsts d

c ¥ ATE B FHE Vel BHE A AFo) LA AFYYE o
olF el oz FAYA R Ve FAAAY AN LA s
+ Ut

o Al FAFIE o] &t HE AT 4 &E AFahe 97 YA 7

Hi Qe 4F FAAZRAES S80S AT F ek
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H 2 & HYZ2 0|28t gelatin AlFo| |4t

A1Ad A A

Gelatin2 &84 Z#ieczi® fEdE 7MY 94z, Az &A=

ns

FRAE FEALE R dom (Ward® Courts, 1977, o1 41, 1994;
Hayashi®} Oh, 1983) d¥t& oz &7 E9, Aduixz L W 5& &2 =& &
L Moz JeRHsted dErt (Cho®t Song, 1997, Johns®t Courts, 1977
Leuenberger, 1991; Burson® Hunt, 1986; 7 %, 1993; Field %, 1970; Goll, 1963;
Paul %, 1973; Hayashi®} Oh, 1983; Loeven, 1954; #H %, 1994; # %, 1995; Shirai
5, 1979; Tkocz®} Kuhn, 1969; Gudmundsson® Hafsteinsson, 1997, Griffiths %,
1996). Gelatin2 tjF& &71Folu W, E2 HAHEZRE Lol AE2 AT
doll tid +4 A& ol 1509d AHE TAHHN g HId= 7= Z
BAg o] 8¢ ATt ol oulF HAY FEtAg ol &ste AMEE HFAA
g Masta 3 A7 (Grossman® Bergman, 1992; Norland, 1987; Norland, 1990;
A F, 1993; Gudmundsson® Hafsteinsson, 1997; Leuenberger, 1991; Osborne %,
1990) &) ®eol A qovt, A, @ T A AAMY AT AA #F
(Grossman¥ Bergman, 1992)& E8 F4, ¥r)¢g 548 Ad 2 Ade Ag=
& Azxde O SFHAR foh B JMEFY] SHAL o) & AT AR E F
o H7lged dF AFE A FA HAEAA AFE F5e AY FojE & glrh
ugld B AFE gl £435 % collagen AES o434 AN=E geldd 4 F
g Mgded 53e FAD AN, Ay 2 FE 24 uE FH 24
system® HA4E& ZAMBIY A 21 & AR, ol vWEeR FASE Y4
A9 HA formulag AAsAT. E4, T4 & gelatin gel& A ZF3tr] g o

9 A 2D F&F AL FH3E] Yot gelatin gel B systemEY EAL
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zAE G oW, H7HE whE T4 gelatin geld] £WA 71E= ARE ZARSH H

A formulag® ZAAsAo

Al 23 A48 2 Y

L g o8¢ 9 N

7t Ad AR

gate 2AGE =i 39 4" KAA HIL AL FFEoF AL
® dFuEA §7] (374 22cm, o] 18em)E %37 4712 AT 2L £
¢ 447 (Doulton, UK)Z A tAIA AL&3I31

g, Ay

gug Bol Wit HENL F B, F 52 AXGn 44L AAR F AHER
O W Az Bew gwe] Ax 2d ¥ 2F2Ae AAAr] Pekel ge
2o #MZ 49e fusAth A4, A9NY 2 LEd Be 28 29 system
(et A)el olsatd B4 Wrh EA, BEel AW o % PX 2Ad WE A
B A o)setd B4 Wk A, AN 238 ¥E 2 WA Aol hE A
9 A olshshd B4 Aok A, ARe 4% AdAze] we dew A9 ol
4 543 B5H 54 @7 2L 0% A A £F AH

go PN 0 2 systeme] ANz ARY 24 (WA BE, PA Az,
AR % 9 kg AHE NBoz EHe A formuladl ALE UL B &
N Agsel AAstdek A, 2ARg A7e 54 4 formuladA; EA,
RARE W/te 29 A formuladl o)HEH 54 WL AM, 9F A A%

Z o|33z BEA "L dA, FH Hrtsle ¥28 @&T (powdered chicken
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broth)e] #& & 2A,

) ZhE Y B o wE A9 A o3y B4 P}

g2 1 kgoll FFe £& 718l 7FEWH (hot plate £+ water bath) @ &%
& dgste 3A1 FFEET AlE AR Al 8182 water bathe] 29 94 &%
(80C, 90C % 100C)E FAA 2™ (Ward 5, 1977) A (%18, 1987, &
A, 1980)8 <AZ 3dl9 hot plate (S1500, Rommelsbacher Elektrohausgerate
GmbH, Germany)e] Z-%-ol& £#& W7A 7B A¢ = (129)F Argsion,
AMEZE #E FoE 5HeE d¥E dFo AL stEEddnh stdg v a 23
e AlEE F AY a%er de, &r)d dol 1A A3 4CTAA 1247 W
sto] g FAAMNAY Lo AE WY AEY 2EE 2BFITEA o
el xue §30l 30-32C He A AHD Aolv, |

Aetd Ao g3 54& 3] ste] dgd AL 25 X 25 X 25 em’
9] z=7]& Z2}A] Rheometer (Model CR-150, Sun Scientific Co. Ltd., Tokyo,
Japan)& A} &3te] o H gL A E ZAEY

T B

fac
s

Table speed © 60 mm/min
Chart speed © 2 No/sec

Load cell 1 kg

Span length : 1 bending.. mm
Deformation : 10 mmor g
graph scale D1 (1,234, or 5

ANRE 2¥ 4E38E 9 A48 F A9 curveZHE A% (hardness), H#A
(adhesiveness), ¥4 (springiness) ¥ &34 (cohesiveness)g ZA3JL 1 A|EY
33 ¥HE SAste] HFAZ JEY, AEE AT F (Minolta CR-200, Minolta,

Tokyo, Japan)& Al&3le] &A3)}43, BE= spectrophotometer (Spectronic 601,
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Miton Roy Co.,, USA)E AM&3te] kaoling ¥F 232 HA59 660 nme =%
AN FBEE FHsto 2AEHT AE AZRE YK A BHL 38 wus
of Frhstddch

g, BEE, A 2 BY 993 5¢ aRfon Ay 9 A4 xae
Bagly] Sstel Bwe da AR (AW wE 35R)9 A% 2d (RHA, 3 A
3 E FA EE 3 AL 3%-AFE IR BE AFE Gelrh gur | kg
A 1 kgol 3N FROI A FAT T A% 1 kg BE b5t 347 7
dated ARE AZFATL NBAZ A AdPdont 9 AN 239 gz
hot plate W& AMESAT A2 WD FAsA A Ag ARG olgax
54 (423, A% 2 95) ¢ s,

=

.

tio

=9 5 g X Azt we dge A o)ssty 54 st
$l Aol M A" HA 22 (Fd 358 3% 2FE AA)S AHEE L, 9H)]
dYe B JA LFES $EE 3 FF 3,5 2 7% A A AzHE 2
TE 2 R 4 AR st 99 Py FY8A AP AL Azsin 9
24, A= 9 g g Frlatt.

4) NEZI 7t Azt wEg Ay Ao ogety ENI B%H

2 HA xe AR

IS ARSSl Alxd dyd Ao FA A 2 9%S nAe gie 3
HAA e HHFES AASY] Hste dudEE B 4 A £32L AHEg
.o 9ol A AAE HA) 21 4 N 5% 2FE IR wet uE g
& APALe w2t dAHF (08 1.0 2 1.2 kg)& #Adle] 1 kg o Wo] A A
(2, 3 B 4 AEE et 9749 Nag EHlEch e AR A9 Az

i

4 Bt
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e A9 23 S

gon 54 Wt A9 BHd BQHA FARNCH, BEH 54 Ak 9
79 deag wwd WG W WA + Q& 2P EAE A 9
s AAR 1Q00] el A ) ARE FrksE B8 BS 2% AAS AL A
H EARAS SYSATh Y SAHL AR, g e g, gydl 2
(9T Bed B4 W7k Avel UAAE BARHE ANFRL FA40] U
A% Tukey test® A% SFALENE ANk sl F3t HdAze 4
HzZAL AARS7) YA SAS (Statistical Analysis System)®] GLM3 RSREG

2

gl_

[

(response surface analysis by least-squares regression) A& AM&3te] FAHEA

9 wg ¥W ENE AT o W ASE BFIARYL OE Ao

= Ro+ B1Xy + BaXe + BuXi + BaXd + BrXiXe

A

oo

i

24

2
)
i)
R
)
A
53
Lo,
e

AubAg R BAL Ao wa ZAWE Soxhlet§ o2, xE¥ AL Kjeltec
Auto Analyzer (1026, Tecator Co. Ltd, Hoganas, Sweden)<& Ab-£ % semimicro
Kjeldahl§ o2, 8L A47td Azxyez, 3L 44 5y (AOAC,
1990)2. 8 F A8

6) FAEE H/Y £ F3F formula 24

HAHstd 9 29 system (F% 1.05 kg, 6% 2FE 4A3F HA, hot plate
ol g5te] 26A17 ZtQ)lM AHE & EF9 olF (chickeny off flavor)& A8
7] 918l B3 (EF 3 LFY] (F), A9 A7 extract (water extracted ginger
extract, AEAY, AL)E AL3AT 59 A7 extractd] HAH 37t =¥& 2

Rsl7) st} GuAP S T o 2 299 HA, Hu E ke &9 37T
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& Z2Aste] 979 ARTL the st 2ol FASATh F3 01, 025 B 0.4% 4%
extract, 0.1, 0.2 ¥ 03%. F5& 2 (FL3, 1987, &4, 1980) ofAs A
SRE #Hrlelgom, AA extractys FLE AL nEstn eHEAE Fol7] Y8
7kde] Bum 289 &2Foz A8 Fo 7 FERtE AMREe FUSE A
Z3E A, &S AL g, S ddel g8 2 FE7H o FAHE &
AL B2Fe7] dstd @7t (318 (), AE) 200 g& HIste] Algg Azxs
i Z9 AL oA vtAztAZ Adtd HA A7kA g3 Basiio.

| #7lEE AR FEL 48EE qHoE LHA JALE B3 2ASN
o, AAbe thEd ZE APAYE AR SR & Ad 2490 9749
ABE T Hd BT 3rtd £ Qi RS Atete] & Apgol & Rl Al 742 A

85 Bristel A2z @ ARY 161 B2 9 ¢ UESE e FEHoE uy

Hn =
o
2

¥ (partially confounded) £AE& A3 7t FEL FEAA Jz=E #
gzl gvle} el wiEAd Jxo UHA FRojfen 94 = (1=tds] ¥
o] &R gk} 9=viwtd] wol ubFAthHE A&t BrIEHJC £HY
A formula® AAs7] $4ste] Ao o FAEAL SAS (Statistical Analysis
System)& AH&3le] B4R 2 S IHENE s

7) BAEE H7E £8 HAF formulagl ©13183E SA HIt
9o AP WEEAEAMS A8ty A& HH3E formulad] o3 A =xF

2o oHshy SHL g Lol BARAL. Aol FUS Yoz A=
ERL 1207 B 4TH WF BB F APy % 5ol mE Ay Ao

Q9.

853 B4 HriAg & WHoer AR RAA $3A, HAE U HEE FA
sttt pH¥E pH meter (Mettler 320, Mettler-Toledo ILtd, Colchester Road,

Halstead, UK)E AF&3}le] ZAFSFSI UL

8 =Wl A% F olsetn 54 W7}
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BARE 713 299 HA formula® ARS FH AA ZF W3E A¥ R
3ke] 9ot BYI Wy HHE ARIFYL o|F (syneresis)HE F& Ao
W olsldty 54 (Ax, BEY, 334, 84 2 NE)& HUer] fd s

25 X 25 %X 25 cm’9 Z7|& A polypropylene wrapl.® A T Egln|d o

~

Fol 4T €5 1,2 3, 4,5 6, 7 L 1047 nasde 94 717 183 A8

T HAA AAG A FAdF AHer A& BAY, /A, 94 2 A=EE 34

I>

A o5 F 4L A% A8E 25 X 25 X 25 em®e] AVE AE F Eg

g &) "o} WEF F 4T XA 1, 2,3 4,5 6, 7 F 1043 H#g F o

9) EH AY F #FH 54U 4 AYFH 4%

Ao FLdE WY ow FuF ARBE 2 X 3 X 2 AVNE Mo 7 Xy
ANagd 304 E9H3% petri dishdl @32 polypropylene wrapg 29 I5HA
oA At dBE AT Uy E4L Ao g% AHAE AAE
A3 A zstoA FrEAGS. 2 P9 AlE AA BHS AEFH DA
el m& £33 model system®] #53 54 /0y FdaH.

1,23 456 R 74 AT AN tiz) Ax F 124 ¥F (4C) A%
3 gl Z2Fd 2 2ol E ¥ E3lE Robinson Test (Man¥ Jones, 1994)8 A A&}
Ark. ANE Az2REH FZAA A FAHE 33 HE Hrrad F o9 Fe
Heg A 433t

Bt & B A A Bl U= AFIUTGI dEgdN 155 ]
3 3024 339 EYe T AESg HMEYH 2 BiSEAA AxHAEE 5
Ao HIHAEAAA HIt 549 JidH ZE dF ¢HE ddVIFEC) FHY
gol Br2ARe AdAgel UEtws W #FSHAE AAEAT.

#54 542 G/t €A Wt 9 # (appearance), AH (texture) R 7|

(flavor)e] Zte] A== 3 74A] FHojen 98 HE (0 = Aol7} v} 8 = X
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@3 2 Aolst AThE AHE3te HIlE Rl

10) S8 A7tk 228 =84 (powdered chicken broth)e] 3 42 244
e Aol e FldAE BEs] A F4" grisdde] 9 2o A
aete] Ak AZkE WGE7) A% dyeE He de HsEuAM Al 4L
HUME SAAE & e £99 H% (PCB 3485, IDF, Springfield, MO, USA)
& H7hstel ERE Azsi.

FARE WM ER HA formuladl N AL HAEAL Hs T =2@e
Azsts ¥y dadel S48 Azxd 7B vkt gAdA guadd e Be 5 47
(05, 1.0, 15 20 ¥ 25%)o.2 2%y $548 HAztstd A58 FHgQt 7e
ZRY Az YU A9 Fdsgon 22y 559 HF W) £2E BEAA
3 A7 sket
A FUTE UgdA 89 e tider dAAsgen, grtg XL e g

ol (cooked chicken flavor), @ W (chickeny off flavor), T-& % 31|

Wl

(roasted flavor), & (burnt flavor) 2 2043w (soysauce flavor)S Egshe] %
571A] EoIqth. BEHAKNEL 5 FF2 Agd Us) & 7tx 2o i B
¢ e, BE F5E 9IS EE sen, AHEE HUEEE 151 An2A e
o ol FF9 Ax (¥-7)E BASNY EE #5HAE dvtE 22y ¢85
o] Foll el ek Mo g WAL wAEy) Hetd HA 2yt 884
ot 37 Ao disiM s EAEA, oF Bla (Tukey test) 2 ) AEY S $83
o £8Y 9559 A HEES 24890

2. 344 geld 4 F9 Ay
7h A8 A8

BUe FAYE =404 99 248 §AZYEH 39 2

to
ok
ol
oX
=
i
ol
il
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wrol AME3ATh.  Collagend F&ol A delz AHA77] A g2 JAA
B A o) AL A kL calcium hydroxide (Duksan Pure Chemicals Co., LTD, A1)
9} hydrogen peroxide (JEMPALET¥#X@il, Osaka, Japan)R™. &2 TXES
A 47] (Doulton, UK)Z A 3A#A AE-3H%

L

Y E4" §AAN A FHg 8o Qo] ©, F 5& Ay 42E
% 300 g ¥ EoEdA WMo Yo} WEAT. Collagen &9 A =d& AH
a7] 9t ogy 2L SAME AP FYsATh AA, calcium hydroxide &%
gt AR 7)zte] WE gelatin gel®] °|F3H 54 Hr H ojF X HHY 5T
AA;, =4, 38 =7 W& gelatin geld ©133H A F7h AA, F& 2
2 Akl W& gelatin gel9] ol3etH EA H7t g olg =AY A £F AA.

o] APANA ZAAE gelatin gel B4 systeme] HA 2d (FA &= % 73,

z23 27, % &5 2 AME 7EoR F44 gelatin gel® HH formula® 7}
ukaty) 9)8hed, 2% 9 gelatind] @4 NS do FAF T ANEY FEL G
sto] gelatin gele A &3t WA 7|5E HALE AAse olE 79 HH

2R3 A

i)

AN
tlo

1) Calcium hydroxide 5= x| 7]7to] W& gelatin geld] ©]333 4 3
7 2 AR zde AH
gulol] EA)8tE collagen T2 & 9&& v hydrogen bond 2 covalent

o
AE R

\1

cross-links& 338} gelating F&o] €0]3 Agz vt=td dad =
A 57 88le] calcium hydroxide® ¥EE& 1, 25 @ 4%=2 3x A 7|t 47
1, 2 @ 332 3] oo w2 &g dolr . Calcium hydroxide?t 7153 &
FLA A5FE & UES WdF Ade @ 300 g& 5 TEE 15 19 £

A B AEAIEA RES AAT F oA FAsSHH. FHE gl

w

calcium hydroxide$t H3 WAE ExHoz £99 1000 ppm FFol HF3=
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hydrogen peroxide® 23 500 me & F& ¥ 20C2 nAAZ 7] (K-B4,
A, &) 43 71z Fe FHEAT. HA 7% T RE, EE, AT
2 29 auds AAs}n A% gAY g FA87 fse A 3dA He €
N2 #H|§ calcium hydroxide & o2 HAX & 2#3Ach

A¥ A wet 1 ~ 3F Fd FAANHG FE sAlste] 15 ¢9f o 48
N7t o 27} gt A EE calcium hydroxide® A A em o w 12417 2+
Aoy B& a@d FAY. A FHo] ¥ #dd 400 M FHTE XL
A3t ou) AL =3t 70CE 1A A Z! shaking water bath (C-WB, Changshin

e

Scientific Co., Seoul)o| Al 2yt £E& 80 * 5 rpmo.2 319 317 FF &34
o, =&& u3 9L filter paper (Whatman No. 41)& S 3A71 & 30C, 8000
pm oA 1083 94 E8 (Sorvall RC 28S, DuPont Co., Wilmington, Delaware,
USA) AlZth. 2 F thA filter paper (Whatman No. 41)ell ZFe} o 3N A HF&
o AWF seke BEeEgE A, ¥F dxE f8 70T (ULT2586-5
-D-30, DuPont Suva® Refrigerants, Asheville, North Carolina, USA)ol A &
BFAHAT. 2427 o)A WEAZ ANRE 0CAAN WE AE (Sur- Quick, YA
g, Al2) A # waring blender (31B91, Waring Dynamics, New Hartford,
Connecticut, USA)E ©]-&3}4 gelating £%3 st

Gelatin®] F&& o A9 o&f AZHUT

Yield (%) = Dry wt. gelatin / wét wt. raw materials X 100

Viscosity: 6%9% gelatin €982 AZx3e 60CE =BT F=AE F25%
(Model 2930, ®%38t *-&)9|A Capillary vicometer (Cannon-Fenske-Routine
No. 150, Schott, Hoftheim, Germany)Z& °]-&3le] &4& -tk o] W gelatin &<
Bapae] A g 2ee FHESFE YA 60CE 2T water batholl A 3083t A
sta] AzstRrh. MEE 29 gelatin gel& ME3 3 X 3 X 1 a2 A7NE 23
3 & An A (CQU/UNI-1200-2, Hunter Associates Laboratory, Inc., Reston,

Verginia, USA)Z &Asgen, FHEE 1% gelatn €48 AxF F
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spectrophotometer (Spectronic 301, Milton Roy Co., Rochester, NY, USA)E& A}&
3t 660 nme oM % transparency® YER Y TH
Gelatin gel®] €3 EAL 6%%9 gelg AZRF T =AH3Yc

gelatindl &9 FHFFE Yol AR/ 3] B HEE 1AL B wAg 3
T

H o}l
A a

Eil

s

=

g &
65CA A 203 &3] o3, o]& AP & (6 X 6 X 4 em)o] Fof ALK
gelo] AFEE s, 0|8 10CE 2T 427 (23 Axyelad, HL)ehA 17
TIAZE F SAAANATE Gelatin gel& 3 X 3 X 2 afd @72 FE Texture
Analyzer (TA-XT2i, Stable Microsystems LTD, Godalming, UK)Z Texture
Profile Analysis (TPA)E& A A3l Z X (hardness), ¥4l (fracturability), 54
(adhesiveness), &34 (cohesiveness) ¥ ¥4 (springiness)g 433k, TPA
54 242 YIH 2%tk load cell, bkg; pre-test speed, 2.0 mm/s; test speed,
2.0 mm/s; post-test speed, 2.0 mm/s; distance, 60% strain; probe, flat-headed
cylinder plunger 25mm in diameter (SMS-p/5).

T& % olgety 54 Wik Ao tiEA BAEN S AAHADZ, 9
& 735 Tukey test®& AHE¥ UFH|ZEM S HAsdth. E£§ 919 4L ut
L2 NI JA FE R VIR HH =4 AAY) 9ste] SAS (Statistical

Analysis Systems, 1992)¢9] GLM¥ RSREG (Response Surface Analysis by Least

ok,

o]

x2

off

-squares Regression) A& Alg3dle] BEAEA 2 NS¥HRAY LS F390)

of W AHEE SEFHARLY L kg 2

Y = Bo+ 81Xt + BoXe+ BuXi® + BauXd + B12XXo

2) F3} Q) WE gelatin gel?] ©)33tE 54 7}

Collagen< &Ze] dejodlA 7FEd A9 gelatine 2] AL waxy), F Al
a7t dojvt gel 4 EAo] Astdvls K1 (Hinterwaldner, 1977)0) uwlg} 2 g
5 £21& EA37] 93t 2579 A £ (hydrochloric acid®} citric acid)

Z
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o) sxo W EAWE GolRnUdh 9 AFNM BAD A v 3R 2R
(3.8% calcium hydroxide &9 84zt HAHer @¢g AAg A F oudy
& %3 hydrochloric acid (Duksan Pharmaceutical Co, LTD, A&) £ Hr&=
2 +3F (0005 & 0010 N)o. 2, citric acid (Duksan Pure Chemicals Co., LTD.,
Seoul) e F=E 3 £F (005 010 % 015 N)o.2 &3t b3t 2ol F3
AeQh. F, calcium hydroxide A FAE AP #ELE 48AL 5 B H
7} %%+7) hydrochloric acid &<ol 1417F 308 F¢ w831, thA] citric acid
g 1Az REAT. 2 @A AteldlE 15 29 Eo] 158 Ft WAlEto A
7 Fdd FFE ojdY A &4E AAH FAL Gelating FF Py E gelatin

sol# gel®] o]88a 54 H7t WYL 99 T

3) 3% &x Z Al wE gelatin gel®] o33t 54 W7t ® HAH 239

gl S Alg-5l o] A EZE gelatin gele] TR B4 € IFE HA A2z vid

AL Adstglct, e Aoy HAARY HA £ (38% calcium
hydroxide #<olA 8¥zF %)) ¥ $3 &z (001 N hydrochloric acid § % 1

gube A8 Ao wat 9 2% (50, 66 B 70T)MM A AL (2, 3 7 4417
29 AAd8a] 9749 ANRE VAT 718 gelatin gel®) AE R 01FFHH =
A Hte feldet L&A FRAT

2% 259 A7t FRzZAL BAHI]) 9o SAS (Statistical Analysis
Systems)?] GLM=} RSREG (Response Surface Analysis by Least-squares
Regression) AAE Abgete] BAEA 2 RS FAEN S FPF4T. ©o W AL

# 0FIALES GeR Ao,
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= Bo+ BiXy + BaXe + BuXi® + BuXd + BuXiXe

4) 2249 gelatin®] A A

F2 8 gelatin geld] FAE FAA 7] ste] o APl 2 AAY =
A, 23 24 2 3& 24N ART geldA AV He & Sf/9 ol 1 A
PR AAZ fatol AV AAE A=Ak ¥ AFE Faf gelatin H A
E397 BA JUeld B2y 84% (NORIT activated carbon CNI, (5)2.7d vl H|
A, N8 02% FEo2 s ey Zol AAdAY F dHEY F dud

gelatin solution®] & Aol 0.2%0] sNFets SAESE H7bsa 40C=2 =49 F2

2

ZzolA 100£5 rpmo. & mubalE A 2087 e d Atk Gelatin solutiono] S
gHee AAAI 7 Yk 40T, 8000 rpmol A 1087 FAEE AYNE, J4&
28 % filter paper (Whatman No. 41)& o] &3t 4z whEste] 74t o3 A
& A

5) H7ME +£7& 9eld F44 gelatin geld] 28R 713 E A

544 gelatin geld] FA formulag AZ87] s, 9o 4 gz HA
2 WE AXAZ gelatin 0o A9 (BAd"E, ALARF), A& citric acid
(Duksan Pure Chemicals Co., LTD, A-&), &7]% (HFB-11238-A, &8 &8(F), A
)8 AMEE YT EF geld 23]7]) FA A& A (Red color, MaCORMICK
& CO., INC.,, USA)E #H7t8tsir),

M¥ citric acid ¥ 27189 HAA WAt £ AAEY] Ao ] dFS
# o]E 3 g9l AR, Hz L sted £FY 3 FES AN T3 Ze] 4
etk AE 12, 17, 2 22%; citric acid, 0.2, 05 % 0.8%; 2713, 0.05, 030 %

055%. 2%2] gelatin 2%, A& 2 citric acid EFE] A2 (26 + 20)9 =&

ot

11087 BE A7 T 60T FLFRAA 2087 18 EE ARE @Ads

=9t} Gelatin solutiong A-L£o@ WZAZ F 03%9 A& MAE H7 el g
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Z1%e Abstdn 438 Feghay Hol 30 A ARE ¥ 10C 27 (47
AAUAH, &)l A WZhAH

F48 gelatin gel& Axd7] Y& HHE FES 200 A 04e Aoz
R HALE T8 Ao, AAe 98 28 AF Ay Algste 43
shlrh. 27 7FA (8 X 3 x 3) ¥ X% % Box-Behnken®| 23 ¥S$-EwW A4
¥ (Box-Behnken second order response surface design)ell wel 13 7} A &g
Aesta, 7hEE ME 298¢ F W o JA/AA 1579 AdFe FAsAL. »
Brtede B4d £ A ng dgsA HdYE AR 3 AXE RREE 3o
Ztzbe] NEE 6y H7HEATY Hrh 35S FEAA EE g ww, A ¥
o 71Exe 4 74A] FHo)Qom 97 HE (I=hgs] Bo] Hojdr); 9=tjds B
°] FotdthE Abgstel HIFHENGY. F2§ gelatin gel®l 3 formula® 243
7] $8te] A& dolelo] ths]l SAS (Statistical Analysis System)E A}lg-3o] BA

B4 2 g EARNE FYSAT o) 9 AR B38A mge ge g,

Y = Bo+ BiXi + B2Xs + B3Xs + BuXl® + BuXd + BuXd
+ BpXiXs + B1sXiXs + B uXeXs
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A3Ad A d nd

W

1 g2g o] 88 54 HL

7 7bE Y 2 2ol wE Add A9 osds 54

g Wy 2 2xe e £W 29 system®| ]384 542 Table 1] e}
U gtk M=ol Q1o water bath AHE Alels £E7F S7bgel whel L st
i azk 2 bEe Z784tr. Water bathol A 100CE 3% 799 Mx Axe}
s 2 o, 0 2EE Yy dusStE B FA ol FWHEHE hot plateE ©]
&3 A$ Lgol A8, agt# bakd SUsArh o] e EIAE FHIH R
L7t Forge] wel BEE WolA i HA# FMo] A Frhew, &&
59 A$E sE % water bath2thE hot plate® AHEE A 9o HEE o &
ofA i A M3t FMo] o AL ¢ UMTh

g2z EAo 9o} water bath AHE Aol HAAE A UrA 549 %
& 257} Z7hgel wE f oA F7E JeERdY. 4 2= A$ (100T)
g vy B w A% R, $JAH, @4, 5= € & EFA hot plateg ©]
43t Az £Heo] water bathE o8 FHWol wja] FoHez v w2 Y&
R wEy F&o) ¥ AE, $3A, dAEE WU AgHd 54L& A7)
#13te] hot plate® AH&EIL #Be #AE AXe WHE AME7IR ZAEAH

<)

flo

Y. @A z6) e AR Ae oFHuH 4

ge] B9 % (AW EE 35H)% AN 2A (AR, T B AA =
£ 3N 3% 4% Aol HE Ad Ao o|H%x 54 Bsb AFE Table 2
9 2. AX A gEg o ERom o] ASH A9 294 ¥e B9
e AE, S, 9o o ¥ @ AR, FEANE U B e myth

g AR @AY Bl A Bl njs 2FE Fdd AT B4, BE,



A4 2 SAelN B e Yt REAHL FA 2dd we goHQ A
ol molx] ggkrh Ed 2FE FAE 58 $E 2 Lgto] o RolAT as b
2 o Eobth 9 Axd gAsle] Hure oy EReon HAdsid ATE &
o) A2 A

olo

oo HA 2989 v: 2 HA Azd wE Ay A o)getzy =4

A 2EE9 75 R IA Aol wE Azytd Ao 224 542 Table 39
ANFRAT. BE A A 2FEL FEY X Ao F43te) Mt A}
HAH o2 F71807t 7%9 Aggel 4 A% AAG Aol I gaste AT
HEr AT $RAEL HA 2589 FEe AA Aol Frbgel wa a2t
st HEE asdn, AR glol Late A 42FE9 ¥E ¢ HAA A
of mat FHen AAsHgeH, a 2 batd SR 2R 2 gyeAe
Ao e FoH Aozt YehdA] gokth. He AAE nvwoz FH Fy
i 5489 HUgIt FolHd Holrb e gowM A, A H

st} 2gE€ TEE 5%E, A AL 4 Nzteg AR

BN

B AERDH kg Azel we A%y A9 ol Sy7 w5y =54 9
47 27
1) AR 49 o3ty 54
kel 3t sbd Akl wE Eeld SAHS Table 4o YE itk e
Fol Frheka ANl BAAGE A, w4 B 480 FrhEATG. RAAe
A% wel %3 HdARe] FASEE FAGTIL 12 keol HEE 4 AT A
S A o BasAT. $PHS A 2 AzelA 3 e FAR 9
T ogol /bt 4 AReE AT A% WA ZasE AL JHued
08 kgol BEE 2 Az AT ASE AW AARoZ §9H FHolF o)
A @itk Lge Awdoz shuel 3w sHdAzie] FA¥SE Zrbasit,
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2) Atdl Ao #%3 54 ¢ HF x4

gy 7l Ao mE Agde EA dis) #AFHANLEC] 15H HEE A
£33l Hr1e A Table 50 ey vk gide] 43 1A zko] FIME s
A%, 85, $yrdu 2 gue] It e, 42 HlME Aol TESsE
Vetkzl oAl 3 #ZAaste 2SS Btk 27 HAHEE A HSRUEY
o AN de 29E9 RiAREZ RIF v ANE Table 63 Tk &
AE F R0l B 45 (12%)9 &rdu 60%)8 AAste] a1E9 HASLE

e

olN

88 AH ££& 2 Astd OF HANES Agste de e
AuE A3} (Table 6) vt g 54 A= o] Hdio|dA FAjol utezsA
2o BrdulY ol &t sy Ay 89 FE0] 3AY M A= FA§)7
o] g 2 AT 71Ee AANAY. F, FEY #FE 163 A=Y T
Yo slgets 7.5% oldolwA HirdWe g 753 odl FEE T BAAH
¢l W& msted sEEtd He do g$LE AHEEEA FAlO JtEAILe] #He
NP xge AHFFor AASAT. 2 A HHFELS @ 1.05 kgt 7HEA
26/ to 2 AAHA ol Z EHE GAF%E oed Bk BXE, 840
Sgrdul, 746, old BE, 32 HA 2 Ao d3#%e 747 822 897, 7.839]
At

[+

R

>

ob, HAgtE S At HE

HA3ly £W model system® FEFFLS HRHoW IEL 059%, G-
35% 2@ AE 05%e2 ALY, @9 Fee /1dE F3 ek 3
A FEE tE @i TFHUY AR FHAH. FE FHFES w4ed ole
Aee HAdgtozxa WMZREE £33 Fr|dd 7]A3tsE RAoE Algdy, wd

A AFEEI) HA A AR AAFHALH AR A= A B F AP0 A
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£ o oA AR7 AAF MEH Re FFL B Ao 47ay

ol AR E H7ke HHe H3 formula

gellA Ue olF (FFdu)E AAs Aste] FF9 A% extracte] H7VHS
8o sa AHe £FEL AR 3 I AREEY 7HA FEo) i 2w A
ALe AAE AR2RE A2 BEgd BAEASE @ AdE Table 79 uEbd Q)
o AN AT 559 A 40 tal Hrkgel et foHd Aolg
Bhliich vhE A extract®] A9l A @E {939 Heojrt JER
gsrom, 59 A7 extractshe] AT BAI F3) BE Aos: YEEY, =@
SHAHE S 39 HUtEol F7ME BY AR extracte] H7 o] FAhdE 2AS
o uhE ST n Bohs A, wE e W) S48 FPole AF extracts]
A& vpdAstha Frrade. & 39 A% extracte) A
A Hrtgol FESE AAAN vEAE Ax wur] v 2 Pde nEH
AE7t Frksivh AR FF oddAe 9 #AasE AFE 2o A%
extract®] H7bFl wel FHA Zol7t vElUAE Fokovt T30 Hiteo| 7
&% m) A% extract®] HIMFol FUleke Aol o wE At AAE ] B
W &FHe o|HE AAE H F2 AMEEHE AZE HEHANE F59 o)F
AA &FE FeAdle RERAA 98¢ v & ¢= dd 23y deo=
olel Mg AT AL HolHor & Roz Erh

FAR H7t &Y HHGE A8 HFEAEAE AN AL EYPAre F
£59 IAAAE Table 83 Z3, 8954 ZyA9EEE RH)F dggALe
Table 99t #th.  Table 814 BH AA XA v A= Hir) gule] gl
Me U, oA ARA € F39 A% extractd] RITEFHI e, ddel v
FHE A= dolde dAIABVAE ARG o AFAAVAY NEEAFAI Ve
o Al 7R 5 A B4 @ mydyg ®R)L BF 50-10%2 UEY ol &
ol Bge Wiy F AAFHAZFE BoFAT

J}L

W7k o] HAs

FIT‘
PN

2
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KB HH 22 A4 g%el Y HANL Agad Qe AU
45 A3t by e g0 4 B4 Mg 4EE VI $59 4%

extract® +£F& 712} 033% ¢ 01% o2 AAH AT

AL RARE FAS FW A formulad) o337 B4
Aol APl 7
el A Z3 R dax AR g5 9 pHE A3 Ay Table 103 Zoh:
A%, 695 10° dyne/em’ H&4, -802 g &34, 145 €4, 110, =%, 0.0307; L

24

7V 202 28" £ 033%9 AR extract 0.1%S A

7k, 28.84; ask, 1.56; bak, 2.27; pH 7.01.

d9 A%g ZH 29 systeme] 24 Bue} wlwa B W, $AZE BAsa
& A% $4 d2A9 o A%, $UH, vHe FARYoH vAYe Baay
o MEdl Qo Lgke AN agkd bRE FAHEALE ¢ 4 U ©
£ pHE R Z7bah i,

o

o

boEHe AF F olgey 54
RARE WY ZW) DA formulaZ AZF $F FHe 4G £ olshey
E4g Brhe A% RY de PRI BARA A5 Table 113 2t $4
1Fge A% 3UANE 2FH e AR HYoU F9H Aot glle
M, 4dARE olfol FABTI TAM A o5 BE YU A Pa
v AF%E RYY. o4 (syneresis)E ¥ 257 FAHAY B2 28 49,
e BAzEY REHQ A¥e] AHPOE A R Fho] FolNWA Tx

Bl
o EEATE mAULA He @FoE2N o2 dd AAM Tz o dds A F

o

99 AR 94 3UAZA 41 FARE A dehien FAH Fo)
EoueuA ggm, 494 348 Zasy] AR A% 39744 BE7
A% 278 AL AA AFF oJFFo] Z7%E At B Yodn AR
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o, 785 Hd ojgy FAF F= 4

FEHel W 7Qe Aes AlsndEr, A4, $3Y R @42 6dANA &
ol HQl ztelE UEhA] Fgtern 7TAAFEH FAHI Fasnh o AI A4
THoR mMAEe] ez dF £ WA FAZ i Atrdn

Mo 9lo] Lgk AF 71zte]l Fubgel wet Frbetivt. Lk 19458 49
AAR e F7hele FEE UdeEhifieou fo035Q Zole jlisla, 54AFE 744
A GA wtRAA LR ag A% 717o] FohEe wet Fasdd agid 3

1d5E 4447k F A2 AolE HolA] ¥fen olF AL Fasintrt 109
A BE g ALFE YESlth bakE A 7iRte] Frhgrel whet Lit#t whdst
A& F7reach. 14958 39A5s @74 bk A Aot A YEUA
gon 4dAFE FaAHoez Fratrst 1094 de & Adqge e
Z AF 71zte]l F7hel wEt wEet F4o] Frkela AN FAAFE &+ 3l
ST,

)

A, &R AN F #ed EAHEI) 2 A3
1 - 797 4C ¥4 A3 A5 53 2= 1247 & A33 o
Z3 1o ol ZAE ATE Table 1291 AASAT. B39 A$ A 49

AA e o7t A Rges sAARE FoHe Hold mno. dgne A
Aty gvlo] wa) AFA57E ZAAgO we ZrhsE Aolo FEip A
Yergth o)k A&7t RojRe) B} o) FME Fo FrHe) BHe| 27|
Jbown &9 275 Baste 0B 544 e B golar] WEo)
g E

Aol goldE A% 1964 5AAAE 26 dE AoHEA 28 =2A
srm, 7AMl o2 Aof AolE YU A4 Izt wE Fule) W
Loole A4 degon Ae A4 AR 196 o 2HNE &
o % Q) Aolg Yelgic).

o
H‘I
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FhAA T2 54U d2AE FHE I AR

JPN

Hel olgety 54 W
g AnE W AF 6¢HAE AE, B, ¢34 R @AM e vt

A gkgtom o)y AdE #FH 54 Hrt A} fHAsnh E=E #e
A B8R ZAE Fre WM 94 6dA7AE vEEE A7 4F A& At
o W £H shelf-lifed 642 ZA3T. Bt P&} shelf-lifeE 24 8}7]
A Qe wEE dFor & Aol AtmdT.

o)
At

. SR Hrhste 28 H84 (powdered chicken broth)e] 2 &

2 ANGERE gl guE FAANE F JdE BEY 9859 JA 5
& AA7] Yt FYdE 5 HA ¥ AdE oI 2. Table 13914 2
T ouksd gol gyl ¥n, & iyl v BE¥ d559 Yo FUEsE
2 (22Y g8 15 wwdA 7H4 i, oAl Zasidoh

2~
-
WEosre, S R BRRYE BEY BRTY £F0 2AUFE ASH

e dag JRez E9Y @559 HF e AAs] Hete ud 3
ANE AbEEe 73 ZIdigEeES Ay B 23 HSdHe 549 3 (9 g7
gujeh & #arv] Fuol HuiolHM WA ¥ A (Frdd, g R
g da)e ol A2 fAFFol ME A HUT. wEbA utgAd 548 A

WE AR AR e S4B ge AEH WA 8IS 95 2
B 540 Hoig Aol wRHSA %o B4 gl Muy Re APL
PUY g4 24 W7 220z ARHAT. oWl $UY g4 £Ee
155% (w/w)elQlom, 2 B4d e thed ek #u7l o, 900 FAA

F9 v, 840, F¥ W, 6.25; &, 6.50; 7+733Fn|, 7.25,
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Table 1. Means" for physicochemical properties of

chicken feet under different boiling conditions

gelatin gel

prepared from

Boiling Boiling _ Col
HD” AD CO SP TU oot Yield
method temp
(g) L a b (%)
(‘c)
Water ] )
80 | 049" -1553" 0.78° 090" 0.0270° 36.84* 0.17* -3.73° 2.45°
bath
Water .
90 | 0.84° -13.17° 0.84° 091° 0.0280° 3545™ 0.29° -5.13° 2.65°
bath
Water b b
100 | 1.56° -13.08° 094 093° 0.0290° 33.49™ 059* -5.01° 3.05°
bath
Hot ) ) )
| 100 | 2.25° -1059" 0098 0.96™ 0.0350*° 32.75° 0.77* -1.74* 3.39"
plate

YMean*+SE (N=3). Means within a column not sharing a superscript letters are

not significantly different (p<0.05, Tukey test)
?10° dyne/cm?®

HA, hardness; AD, adhesiveness; CO, cohesiveness; SP, springiness; TU, turbidity.
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Table 2. Means" for physicochemical properties of gelatin gel prepared from

chicken feet under different pre treatment conditions

HAY AD CO SP TU Color
Cutting Soaking”
(=) L a b
No No 1.21° -1054* 099 093" 00380 42.69™ -1.05" -1.92°

No  Water 0.78"  -9.00° 070° 094" 0.0350™° 4758 -1.31° -253*

No  Salt 3.05* -933* 123" 095" 0.0330° 3656 0.35° -0.31°
solution®
Yes No 1.35° -956" 118" 0.94° 0.0340™ 50.73* -1.28° -0.04°

Yes Water 324* -889%  1.13™ 0.95° 0.0360™ 4556* -1.33° -1.33%

Yes  Salt 406" -7.92° 128" 1.07° 0.0280° 2964° 1.38* 0.30°

. 3
solution®

"Mean+SE (N=3). Means within a column not sharing a superscript letters are
not significantly different (p<0.05, Tukey test)

2)Soaking for 3 hr.

9396 Salt solution

“10° dyne/cm?

HA, hardness; AD, adhesiveness; CO, cohesiveness; SP, springiness; TU, turbidity.
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Table 3. Means"

chicken feet under different conditions

for physicochemical properties of gelatin gel prepared from

Salt Soaking ,
HAY AD  CO Sp TU Color
level Time (@ L a b
g

(%) (hr)

3 2 405° -777%  121°  106*  0.0200° 36.13* 113 156
3 4 478 -767* 128 1.12°  0.0280° 3430 134> 1.17°
5 2 654 -7.78* 131%™ 107° 00277 33.10° 1.34° 1.17°
5 4 750°° -747° 149"  1.14* 00270 31.70¢ 155  1.24%
7 2 833" -6.89" 148" 1.10* 00267 3036 1.76° 1.33°
7 4 787" -756° 152"  1.11*  0.0260° 29.23° 220° 241°

P"Mean+SE (N=3). Means within a column not sharing a superscript letters are

not significantly different (p<0.05, Tukey test)
HA, hardness;

turbidity.
M0° dyne/cm®

AD,

adhesiveness,

CO,
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SP,

springiness;

TU,




Table 4. Means" for physicochemical properties of gelatin gel prepared with

different amount of chicken feet and boiling time

Chicken Boiling

HA? AD CO SP TU Color
feet time
(g) L a b
(kg) (hr)
0.8 2 3.09° -887" 138" 098 00260 2842° 089" -0.78°

0.8 3 3.44"® -865° 1.41* 098" 0.0267° 2953 092° -0.21™
0.8 4 436° -853° 140 1.11* 0.0270° 3043 094° -051¢

1.0 2 377 -857° 1.42*  1.02* 00277 29.61° 13" -0.70"

1.0 3 | 643 -796" 145" 110™ 00280" 29.75° 138" -0.02"
1.0 4 6.72° -7.84" 1.44° 113" 00290 3099 1.14° 0.15°
1.2 2 | 6177 -767" 143" 108" 00270° 3002 106° -0.01%
1.2 3 | 723 -763 146° 1.14° 00290" 31.63° 094" -0.01*

12 4 7628 -774" 145 113* 0.030° 3249 089" 0.31°

YMean+SE (N=3), Means within a column not sharing a superscript letters are
not significantly different (p<0.05, Tukey test)

210° dyne/cm®

HA, hardness; AD, adhesiveness; CO, cohesiveness; SP, springiness; TU, turbidity.
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Table 5. Means” for sensory attributes of gelatin gel prepared with different

amount of chicken feet and boiling time

Chicken feet Boiling time
HD TU BC CO SA
(kg) (hr)
0.8 2 2.38 3.69° 5.00° 4.19° 5.31¢
0.8 3 4.31° 6.13° 6.06 5.75¢ 5.56°
0.8 4 5.06° 7.00% 6.31™ 8.81¢ 6.94°
1 2 6.13° 7.31% 7.88% 5.94° 7.06°
1 3 8.06° 8.00° 9.06° 8.25° 7.69°
1 4 913" 9.44° 7.44% 11.12° 9.81°
1.2 2 8.56™ 7.44° 8.56° 6.31¢ 7.44°
1.2 3 11.69* 9.94° 9.31° 0.19°¢ 9.63"
1.2 4 11.88° 11.38° 7.63*" 12.56 11.19°

"Mean*+SE (N=3). Means within a column not sharing a superscript letters are
not significantly different (p<0.05, Tukey test).

HD, hardness; TU, turbidity; BC, boiled chicken flavor; CO, chickeny off-flavor;
SA, saltiness.
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Table 6. Regression coefficients of the second degree polynomia]s” for response

variables” of sensory characteristics of gelatin gel prepared with different amount

of chicken feet and boiling time

Coefficients Y, Yo Y3 Y4 Ys
Bo -29.77" -23.05" -39.95" -13.59 -6.59
B 37.55" 40.42 64.17" 33.44 26.25
B2 5.7 2.66 8.87" -1.92 -3.30
Bu -11.46 -16.41 -24.48’ -15.89 -12.76
B2 -0.83" -0.31 -1.01 0.43 0.33
B 0.78 0.78 -2.81 2.03 2.66"

CE TR T T

off-flavor; Y5, saltiness.
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significant at p<0.05, p<0.01, and p<0.001, respectively.
VY = Bo+ BiXi + BaXe + BuXi® + BuXe® + BpXiXy Xi and X,
amount of chicken feet and boiling time, respectively.

2)Yl, hardness; Y2, turbidity; Y3, boiled chicken falvor; Y4, chickeny




Table 7. Means" for sensory attributes of chicken Jokpyun prepared with

different amount of black pepper and water extracted ginger extract

Black
Ginger extract
pepper OD CF SD
(%)

(%)
0.1 0.1 3.31¢ 3.25° 3.25¢
0.1 0.2 4,00 S 4195 4.31%
0.1 0.3 5.00" 4,56 4.81°
0.25 0.1 5,63 5,69 6.00%
0.25 0.2 6.19% 6.06™ 6.19%"
0.25 0.3 6.69" 6.69% 6.94
0.4 0.1 6.38%° 6.44° 5.88%¢
0.4 0.2 5.56™ 5.69°¢ 5,887
04 0.3 4.31% 4.00% 3.94°

PMean*SE (N=16). Means within a column not sharing a superscript letters are
not significantly different (p<0.05, Tukey test).
OD, overall desirability; CF, chicken flavor; SD, seasoning desirability.
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Table 8. Analysis of variance table for the resoponse surface model showing the

the effects of variables on the sensory characteristics of chicken Jokpyun

Degrees of Sum of squares
Regression
freedom Yo Y, Y3
Model 5 427778 405417 43.6736™"
Linear 2 11.3542" 10.6510" 7.5260
Quadratic 2 17.36117"" 15.8281™ 23.8976"
Crossproduct 1 14.0625™ 14.0625"" 12.2500"
Residual
30 22.9496 30.1302 36.5122
Total Error
% Variability
) 65.08 57.37 54.47
explained (R")

LTS

" *significant at p<0.05, p<0.01, and p<0.001, respectively.
1)Yl, overall desirability; Y? chicken flavor; Ys,seasoning desirability.

_68_



Table 9. Regression coefficients of the second degree polynomials” for response
variables” of sensory characteristics of chicken jokpyun prepared with different

amount of black pepper and water extracted ginger extract

( Coefficients Y. Y Ys
Bo -2.29 -2.83 -3.44
B 4813 49.49" 53.08"
Bo 18.02 23.75 28.44
Bu -62.50™" -64.81"" ~75.46™"
B2z -3.13 -20.83 ~32.39
B2 -62.50"" -62.50™" ~58.33"

LR T Y

significant at p<0.05, p<0.01, and p<0.001, respectively.

VY = Bo o+ BiXa + BaXe + BuXa® + BaXdt + BuXiXa
X: and X» percentage of black pepper and percentage of
ginger extract, respectively.

2)Yl, overall desirability; Y2, chicken flavor; Y3, seasoning
desirability.

- (SE) —



Table 10. Physicochemical properties of optimized jokpyun

HD? AD CO SP TU Color pH
(g) L a b
6.95 -8.02 1.45 1.10 0.0307 28.84 1.56 2.27 7.01

"10° dyne/cm’
HA, hardness; AD, adhesiveness; CO, cohesiveness; SP, springiness; TU, turbidity
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Table 11. Means” for physicochemical properties of optimized chicken Jokpyun

during 10 days storage

Storage SY . AD Color
HD? CcO SP
(days) (g) (g) L a b

1 0.13¢ 6.88° -7.97" 1.09 1.02° 27.83" 151 224°

2 0.13° 689"  -7.96" 091™  1.01° 27.84% 150" 2.25°

3 0.15¢ 603"  -7.93° 1.01* 097 28.62° 147" 234°

4 0.29° 6.62°  -7.91° 1.05%  1.02° 2894 1.40* 2.72¢

5 0.23° 6.38° -7.92° 096  096% 2045 137 274%

6 0.23° 569° -826®  1.00°  100° 2073 1.25° 2.84™

7 0.47* 375° -856° 0.74™ 091" 30.37* 096° 294°

10 0.33° 234" -9.04° 0.63° 0.83° 31.044 084 3.11°

Y"Meant+SE (N=3). Means within a column not sharing a superscript letters are
not significantly different (p<0.05, Tukey test)

“10° dyne/cm”

SY, syneresis; HA, hardness; AD, adhesiveness; CO, cohesiveness; SP, sringiness.
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Table 12. Mean values” for sensory attributes of Jokpyun prepared at the

optimum levels of black pepper and ginger extract during 7 day storage

Storage
Appearance Texture Flavor
(days)

1 0.967° 1.367° 1.533°
2 1.133¢ 1.467¢ 1.567
3 1.533¢ 1.467° 1.745°
4 1633 1.767¢ 1.738°
5 2.333° 2.400™ 2.100™
6 3.300° 2.800° 2,433
7 5.267° 5.200° 2.633°

YMeans of 30 evaluated scores. Means within a column not sharing a
superscript letters are not significantly different (p<0.05, Tukey test)
9 point scale (0 = no difference, 8 = strong difference).
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Table 13. Means" for sensory attributes of chicken Jokpyun containing different

levels of powdered chicken broth

Powdered chicken
bI‘Oth (W/W) CF CO RF BF SF
0.5 6.29 492" 4,00 3.00° 3.46°
1.0 8.50° 5.50° 5.02¢ 4,38¢ 4,92¢
15 105° 5.58° 9.21° 6.33° 7.29°
2.0 767 8.17" 750° 9.21° 10.04°
25 5.21¢ 971* 5.50° 11.80° 12.42*

"Mean+SE (N=24). Means within a column not sharing a superscribt letters are

not significantly different (p<0.05, Tukey test)
CF, chicken flavor; CO, chickeny off flavor;

flavor; SF, soysauce flavor,
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Table 1. Means” for physicochemical properties of gelatin sol and gel prepared

from chicken feet under different liming processes

—
Conc. Period | Yield” Viscosity” Transparency Color
(%)  (week)| (%) (cp) (%)
L a b
1.0 1 2.08° _6.80“é 62.10° 62.79°  114° 921
25 1 3.16° 8.46" 57.23" 6159 072 641
40 1 3.81° 755 4047 6212 062°°  6.12
1.0 2 1.91° 6.79™ 59.90% 5951  0.84™  9.16
25 2 3.49 7.12" 42.97° 5862 045" 592
4.0 2 3.90™ 6.91" 4257° 58.28" 043"  6.16
1.0 3 1.84° 6.81" 56.50° 50.66° 1.01* 769
2.5 3 4.42° 7.09 38.60" 5393 033" 605
4.0 3 5.34° 6.50° 38.67° 5507 023" 640

"Mean * SE (N=3). Means within a column not sharing a superscript letter are
significantly different (p<0.05, Tukey test)

Py = K-t o. K, the viscometer constant = 0.035 mm/s% t, the measured
flow time in seconds (s); e, the density of a 624% gelatin solution at 60C.
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Table 2. Means” for texture profile analysis

feet under different liming processes

of gelatin gel prepared from chicken

Conc.  Period HD" FR AD Co SP
(%)  (week) (g) (g)

1 1 438" 5.44° -1.72° 0.92° 0.99°
25 1 381> 569" -2.47" 0.84° 0.99"
4.0 1 358° 5.22° -1.85" 0.85° 0.99*

1 2 436%™ 557 -0.39" 0.91° 0.99"
25 2 326° 5.88° -3.16" 0.79* 1.12°
40 2 232° 6.05° -54.99° 0.55° 0.96

1 3 492° 5.98° -0.55" 0.92° 0.99*
25 3 238¢ 5.45° -46,18™ 0.50° 1.15°
4.0 3 205° 6.14* -31.29" 0.51° 1.10°

“Mean*SE (N=3). Means within a column not sharing superscript are

significantly different (p<0.05, Tukey test).
HA, hardness; FR, fracturability; AD, adhesiveness; CO, cohesiveness; SP, springiness.
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Table 3. Regression coefficients of the second degree polynomials“ for response
variables? of physicochemical properties of gelatin sol and gel prepared with

various concentrations of calcium hydroxide and liming periods

Coefficients Bo B1 B2 Bu B2 B 12 R
Y, 1.93 -0.24 1.42 0.01 0.04 ~-0.24 0.96
Yo 576.79 -b.48 -94.35 0.43 -4.94 20.02 0.90
Y3 5.04 0.11 -0.22 0.00 0.01 0.03 0.17
Y4 29.24 -3.04 -4.05 0.11 -0.73 0.95 0.56
Ys 1.11 0.00 -0.13 0.00 -0.01 0.03 0.82
Ys 0.89 -0.01 0.15 0.00 0.00 -0.04 0.40
Yo 6.36 -0.15 1.89 0.01 -0.03 -0.30 0.70
Ys 85.85 -1.01 -15.95 0.01 0.09 1.67 0.79
Ys 66.89 -0.31 -1.47 -0.02 0.12 0.01 0.54
Yo 1.99 -0.06 -0.58 0.00 -0.01 0.10 0.90
Yu 13.56 -0.09 -4.37 0.00 - 0.04 0.59 0.82

Y o= Bot BiXa + BaXa + BuXid + BaXd + BiXiXs

: X1, concentration of calcium hydroxide; Xz liming periods.

2)Y1, vield; Yy, hardness; Ys, fracturability; Ys, adhesiveness; Ys,
cohesiveness ; Ys, springiness; Yy, viscosity; Ys, trasparency,; Yo, L,
Yio, a5 Y, b.
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Table 4. Means" for physicochemical properties of gelatin sol and gel prepared

from chicken feet under different neutralization processes

HA CA. | Yield” Viscosity” Transparency Color
(N)  N) (%) (cp) (%)

L a b
0005 005 | 287 11.35% 4153 6754° 229" 12.30°
0.005 010 | 299° 11.59% 62.30™ 7291 222 1150™
0005 015 | 357° 9.96™ 51.27¢ 81.69° 1.17° 752
0010 005 | 287 13.30° 79.43° 7473 198 12.00%
0010 010 | 358 7.84° 63.23" 7386° 189"  10.87°
0010 015 | 4.09° 8.80° 70.13" 8388"  0.87° 678

YMean*+SE (N=3). Means within a column not sharing a superscript letter are
significantly different (p<0.05, Tukey test).

Py = K-t p. K, the viscometer constant = 0.035 mm/s’ t, the measured
flow time in seconds(s); o, the density of a 623% gelatin solution at 60TC.

H.A., hydrochloric acid; C.A., citric acid.
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Table 5. Means" for texture profile analysis of gelatin gel prepared from chicken

feet under different neutralization processes

HA. CA. HD" FR AD CO Sp
(N) (N) (g) (g)

0.005 0.05 340%° 6.27° -24.96° 0.48° 1.10%
0.005 0.10 265 57.21% -68.38° 0.51° 1.18%
0.005 0.15 2027 53.25% ~-42.07° 0.53" 1.03*
0.010 0.05 359° 6.52° -20.58° 0.48* 1.35%
0.010 0.10 180° 133.23° -68.10° 0.53° 1.03%

B.OIO 0.15 L 228> 81.14° -43.06% 0.51* 1.07* J

"Meant+SE (N=3). Means within a column not sharing a superscript letter are
significantly different (p<0.05, Tukey test).

HA, hardness; FR, fracturability; AD, adhesiveness; CO, cohesiveness; SP,
springiness.

H.A., hydrochloric acid; C.A., citric acid.
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Table 6. Means' for physicochemical properties of gelatin sol and gel prepared

from chicken feet under different temperatures and times of extraction

. Color
Temp. Time | Yield” Viscosity” Transparency
Ty (hour) (%) (cp) (%)
L a b

50 2 0.31° 5.73¢ 41,23 60.33%" 049 11.14™
50 3 0.36° 5.68° 58.40™ 5518 0.14°  13.02°
50 4 0.46° 571¢ 64.87° 6770 1.19™¢ 15237
65 2 2.07° 10.28° 37.00¢ 56.48"  161* 929«
65 3 2.42% 11.74*° 55.53% 6395 218  11.09™
65 4 2.71° 11.87° 53.00™ 7163™ 183" 177"
80 2 2.65° 11.24*° 57.37% 72.73° 148" 11.20™
80 3 3.90° 10.24° 55.47** 8351*  0.70°°  854°

80 4 4.30° 10.22° 57.63% 8452* 049  821°

"Mean+SE (N=3). Means within a column not sharing a superscript letter are
significantly different (p<0.05, Tukey test).

v = K-t- p. K, the viscometer constant = 0035 mm/s% t, the measured
flow time in seconds(s); o, the density of a 6% % gelatin solution at 60°C.
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Table 7. Means" for texture profile analysis of gelatin gel prepared from chicken

feet under different temperatures and times of extraction

Temp. Time HD" FR AD CO SP
(C)  (hour) (g) (g)
50 2 3017 5.02° -26.34° 0.28° 0.97°
50 3 316™ 5.45% -24.19° 0.31° 0.96"
50 4 327 5.06° -24.81* 0.38° 1.03°
65 2 224 6.12% -22.62° 052 121°
65 3 349% 6.29°" -22.66° 0.49* 1.22*
65 4 377" 6.68° -18.80" 053" 1.15°
80 2 2617 6.55™ -26.08° 0.53 L19°
80 3 224% 6.29% ~25.94° 0.53* 133"
80 4 206 6.27%° -25.78" 0.54* 1.29°

"MeanSE (N=3). Means within a column not sharing a superscript letter are
significantly different (p<0.05, Tukey test).
HA, hardness;

springiness.

FR, fracturability;

AD, adhesiveness;

CO, cohesiveness;

SP,



Table 8. Regression coefficients of the second degree polynomials” for response
variables? of physicochemical properties of gelatin sol and gel prepared with

various temperatures and times of extraction

Coefficients Bo B1 B2 B B2 Bz R*
Y1 -0.67 0.26 -0.36 -0.00 0.03 ~0.14 0.98
Yo -1063.15  32.77 264.27 -0.25 -0.99 -28.81 0.57
Y3 -1.50 0.27 -1.60 ~-0.00 -0.03 0.60 0.40
Y4 -308.67 8.05 17.30 -0.06 -0.14 -0.82 0.63
Ys -1.28 0.04 0.08 -0.00 -0.00 0.01 0.74
Ys -0.17 0.02 0.33 -0.00 ~-0.00 -0.02 0.11
Y7 -62.44 2.04 1.46 -0.01 -0.02 -0.05 0.94
Yy 47.23 -2.99 59.66 0.03 -0.39 -4.62 0.64
Yy 165.70 -359  -1055 0.03 0.09 1.76 0.88
Yo -24.10 0.75 0.75 -0.01 -0.03 0.18 0.76
Yu | 491 -0.02 6.30 0.00 -0.12 0.34 0.86

Y = Bo+ BiXi + BoXe + BuXi? + BaXet + BuXiXz Xi and Xo,
temperature and time of extraction, respectively.

Z)Yl, yield; Yy, hardness; Ys, fracturability; Y4, adhesiveness; Ys,
cohesiveness;, Ys, springiness; Yr, viscosity; Ys, transparency; Yo, L,
Y, a5 Yu, bs.
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Table 9. Means for acceptability” of gelatin desserts prepared with different

levels of flavoring materials

Experimental | Su? cAY  SF? , ;
Yld) YZ‘ ) YS‘ ) Y4d)
plan (%) (%) (%)

1 12 0.2 0.30 42° 37 40° 5.8%
2 22 0.2 0.30 5.7%° 5.7%% 5.3 6.5
3 12 0.8 0.30 38° 45" 45 6.5
4 22 0.8 0.30 5.2 5.7°% 4.8 6.3
5 12 05 0.05 38" 35° 5.7 48"
6 22 05 0.05 5.0% 5.5 5.8 4.3%
7 12 05 0.55 5.0% 45" 5.8 6.3
8 22 05 0.55 6.7 7.7° 7.2% 6.8
9 17 0.2 0.05 5.0% 5.5 5.3 48"
10 17 0.8 0.05 48" 5.2%* 45 38
11 17 0.2 055 45® 6.0 5.2° 6.7%°
12 17 0.8 0.55 5.7%° 6.3% 6.0° 5.8%
13 17 05 0.30 6.7*" 6.3%% 59 6.7
14 17 05 0.30 6.7%° 6.3 59° 6.7
15 17 05 0.30 6.7" 6.3" 59° 6.7"

" Values within a column not sharing a superscript letter are significantly

different (p<0.05, Tukey test)
2 Su, sucrose; CA, citric acid; SF, strawberry flavoring
» Y1, overall quality; Ys, sweetness; Ys, sourness; Y4, aroma
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Table 10. Analysis of variance table showing the significance of the effects

of factors on the response variables of acceptability

Sum of squares
Source v v, 7 v,
Sucrose 7.38 12.59™ 1.96™ 0.46
Citric acid 4.68 1.30 5.01™ 0.81
Strawberry flavoring 3.33 3.40 2.66" ' 11.93™

* * ok *%

™ significant at p<0.05, p<0.01, p<0.001, respectively

) _ . .
Y,, overall quality; Ys sweetness;, Y3, sourness; Y4, aroma
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Table 11, Analysis of variance table for the

second order response surface model

Degree of Sum of squres
SOI"CC 1) 1) 1) 1)
freedom Y, Yo Y3 Y4
Model 9 13.74 16.38" 856" 12.61"
Linear 3 5.27 11.69" 2.26" 7.92"
Quadratic 3 795 407 501" 4.26"
Crossproduct 3 051 0.63 1.29° 0.43
Residual 5 2.66 1.09 0.25" 0.94
Total error
9% Variability 83.75 03.76 97.19 03.08
explained (R?)

* ok Kok

. significant at p<0.05, p<0.01, p<0.001, respectively

) o . .
lY], overall quality; Ys sweetness; Y3, sourness; Y4, aroma
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Table 12. Regression coefficients

acceptabilitym of gelatin desserts prepared with different levels of flavoring

of the second order polynomials“ for

materials
Coefficients Y Y2 Y3 Y,y
Bo ~10.08 -10.35" 0.40 2.57
B 1417 151" 0.33 0.08
B2 11.09 7.60 12.82™ 5.34
B3 3.93 -1.86 -9.26" 10.24"
Bu ~0.04 -0.04™ -0.01 -0.00
B -11.88 -5.56 -11.65™ -3.70
B3 -10.44 -1.33 6.56" -16.67"
Bz -0.03 -0.14 -0.17 -0.14
B 0.10 0.23 0.23" 0.20
B2 4.44 2.22 556" 0.56

" "™ significant at p<0.05, p<0.01 and p<0.001, respectively

’ ’

DY = B0+ BiXi + BoXe + B3Xs + BuXi® + BuXd + BuXd

+ B1XiXe +

BiXiXs + B 21XaXs
X1, sucrose (%); Xo, citric acid (%6); X3, strawbherry flavoring (%)

2 [N . .
)Yl, overall quality; Ys, sweetness; Ys, sourness; Y4, aroma
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A3 & HOj2|E 0|88 |57 A=
A14d A4

8 Ugtelde ghe we u “ertg Aol st w=Al Fo] wetef 3
oBRE(0] T, 1992) HEE LT Yol FEHA HAMY. FI FREFE ]
£8 &5e A8 FFY IFH AN, S 27 Fodx o] &HJLH(OE, 1670),
£4E& AAY @A 3o dFAE AMESAT. S8 AHEE olYd SHELe &
F A Qo] YA olEd wE 7EEst AFASS(F F,
1992) & & dvh. ddld BAME 7t EQ @9, #%52, eNF F UA4HE
2 baseZ Al ojuFuv &, §F9 FE

F4E 2gA o] 4 Rolrt thsta, AZE ok #olAel aFEHE gl
A 87 2 & e F5YAE EFsa obgA] &5 AAEFL g4 &L 4
Aolth, wF JhEAF oJ8HL dE ST dEAFoIY FHEHAE HE A
o] FF& o]F 3o HANF 2AE ol & &7 F
2 Hol2g ugsE Aste ANAEY 87d 2T F ey AAdEd. o
? Aoz Bt 2o &4 F& U @8 ZH ATES(Y T, 1985
¢ 5, 1987, dF, 1982; A T, 1990; =, 1984; & &, 1983) X Aygwroly} Az,

i

ru}o
=
e
ok
Mo
i
L
<
L
do
i)
K
¥
&

4 3Y 5o 3% 4 BUY 59 v 55 A7) BE 25
e # AR AAYY RAR A7t F 2Pyl BE FASY 7Y A

¢ A ARE 08T FF AT gel VY AFE A o]FojHH %3

Aol F4sAM St A8 R FAES Alg A%
& Wte] o S¥olA 2SI g #e Afdk: Al 1 AEAM AFR
© A2 olfrE Wi ol &&0 AT ) WY B9 R FAEE ATEE

B
i
o
o
to
jattd
=2
=
oL
- o)
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Aqe e elege dolg & & Ak 2 AR o) U@ AFE Fo
22 ARE o3 RokolMu o FolA: gt MAlH Bl el i)
22 HEl HgAA ATH A9E A FohE & Uk ® WA H97} 4
F 2AZA AT AFHAN B 4 ATW o)Ze B A A7 2vxle)
270 BEHWA, ot W18 Baold SUN 87 nBAE Y £ 3
2 AoEE AuA AFINE FEAA A B FRol L+ UL Aow
A2}

WA B ATE Aol BEdE BTEL o480l v Re BuaAg o

X
2

&8kl f-uelM F27t FAEFES Adstna vk ol H3 1AdR
de e S dAe 23 2 #rg S based] FASAHE ARE YT 23}

dioes #8334 Jddss 59 SeAFe HAxAE 2480 e™ S5 base 3

A2d AIdAs 2 Y

1L A43As.

2 A AFgE gdrge ST A BY Edd SAdA HE Rew 3
WoAHAN AeERRL ANaE do AAHL AEs Bo Q= FHAT Hre
AL B (F) A AL AE AR er HAULE TP EF) A A A

& nAel 2REAE LSRG AP AEHE BE FRES AFE A4/

>

(Aqgua Export, Brita, Germany) A <3la] AL&3}¢]ch.

2. A7)+
B APy E ¢FuFAd &7)(XEXEo], 26ecmX28cm)E 28 &7 AlE
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dgoew  NEr1FERE 39AR2 ¥ "ol J%¥  hot plate  (S1500,

Rommelsbacher Elektrohausgerate, Germany)Z& A}-&33t}.

3. Ay
7kl dAe 24 44
D amzle R e A% 24

g 7Hdsy] A weigle REE W) Ad HA Aze adg A7)
skl wmel lkgd 2kge]l #(20227C)° 0, 30, 60E R 907 @7t AEL A
st Alge $HlE gvigld 4kegd] E& 718t3 hot plate 3¥ g3 o2 90& 1t
tagezn AxHRd. AR 7Md Fole 48 H 24 2% de 37 A7A
Weraste] APl ALt %A AE we A8 &EE BHITEA 9

T g SAWY 4ol 30~32TQ Hg AAste] AAF A& &, 1994).

7 el e
(1) $2 obulmat 2

gMe S99 78 olvx4t BEML Macrae2! W¥E a3t (Macrae,

2

1988) u& A A2 vlE 18 v (High performance liquid chromatography, HPLC)Z
B4t AA AEHd ANEE 50 H vialdl ¥ &R ARAD H
PITC(phenylisothiocyanate) & FX A3 W€¢& A7) o|AL thA] @A AFAZ
¥ 200ul A solvent(Table 1)& %4tk oA & microfiltering¥ ¥ HPLCol 93}
of Table 13 & x#AoE EA3¢r)

i

2) g A8 84
2 A9 i #YW 2L o] F(1984)9 Wy e FA3de n&dAazvlE
ZHVHPLOE EA AT oA ARG ANEE AAEHT F 200w
#3 HPLCOl FU3ste] Table 29 #Z& 2Ao 2 ¥A3lct

HE
X
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(1) F5HAE 299 A

B 84 Aue A8 BEHA HBE £7E APl AT BEAAN
a0l QomA Aol EAZ G dsdS oAy 189 e AEAA
g ANGAT. AP AEE GEE 2As] AglE HA u% B
2 Aele] gasel @6 L FRU4n BYe] Y& 125FY AREER FHIY
o BEAAE 23 wE ANSYD AR AR Aoz Ad HAE A
A9 )R ARES AN RE ARSS A4 234 FAEUG. 97 2
3} 60% o) 4e) ABES AW BEAUA 29 F 09 Ausg

(2) A& FH 2 AN
F4 ANEE 48 29U A2Q0£20)0A FXREA F7 AFAA AHEsa

} 308 el 40Ce Z(water bath)del 1083 ©7F AgE TUE FH

o
olr
o

.

2 HE % vialdl A28 gdth. AEE F3UF A 37 9450 AEE EE9
FYsA B8 & AEEH 50w vial(AFXEol, 25emx9cm)ell 30m# ©HiIL FBE&
ol 60T = 1087 REFATI AA 2 40A ATHUT. BN AR £
=7F Bt Aol Fo3 dFE e AR BUHo RE ARE 60C e &
zoA AW ZHA HAHEE FAch HE(turbidity) & B7H57] 9 ARe £
81 petri dish(X & X %], 85emx14em)o] Fob AAEAL 2 & YA 54 o
7bo) ALgE AlZE 50mb viald] Hol AAEATE EE 5L Belrt & A
Aol AAE AR A@FHFE AR, =B FE, )= nE vidg
Ao Al WAy st Ao AAS A B8 SHEL Mo A& A
A& AAsY) A8 A4 z2gsdM HAHAT. 74 AsdE dFEE ol &3
FA2 223 Ay £AE ZASALH J# HrHE Agd ZAE A% o
919} 547 AHER Algd EAE £AE HE2A AT AN oAs FE

AGSA WMASAL HA 2ddAE 9 M F e 23 Ue fH 2 A
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28 Hrstd Bad Srbetel ¥ ATHAL. 9 ML B Ao
A7 QES TR ¥ AFaUt. B5AAAL dojEs $/145]% o ¢
sho AALE@EIT) WA gl AHE XS APFAE 289 29

EFSE EXE g7 A o2& 7HEstA Fk

flo

(3) F7h & 2 Az

Bt me FEAAM 125m St AP FF9 Z=sF BAE 15m A=
2 A2l a 0oAM 16z 248 AR/ ZEAE AL JguEE sgch A
ARYEL FE B4 FEE AN £AHNE 20 UEon oyl A
BENSE VIE3ET YHEe AP AR A4S HHE dede AaE <Vt
of 4me7bEE Fof miAlA & H HrlsEE vk #@mge SE we AR &
B} golry] 98 9744 SEHOFE A, =@ Fx, g5, Holgn| guv
S gu, RS g, g454 v, g, AuhEe] BrE A

APAYY S 33 wihE AP g9 BF AYE AEEHem AAReR
g AlgE 273 HE HAEAY, HA 100] - setoll U} AEE HIFEHEE

I

39 2m 1 sessionol A& 3 setE FILeFATE ¥ sete] FFHAE vlAHE HEEA

T FHE FAStES sl T set e A BA R ok HVRRE AR UE

ol

7hAl Bo] s Alge] Hrtel| HFgE F4 EERE FEI HAS FEH AT
oz BA Hra) BT 4 U+ association error$t <& #H3E A3 EA W
E FHAagsr] g8 24 MHE 334 AA Az 1271 A g9 kA B o

3 7k 1 sessiondl A BF mkXEE &

(4) BAEY
7t Ao dEiME BAHEMES HAAEY FoAMdE& AAINHNL Tukey's
studentizes test® AF&3te] T FHITEA L HAEAE EE BAEML SAS

program(Statistical analysis system, 1992)-& A}-&3&to] 4813ttt
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2) dA7]el M gz §9 54
olgdd FA &L WME A7) A8 Abgste wAY] FAo) @y §
AzA g g AAs7] Astd ko] AAAAM dHERZ 02T RES W

i

P

bt

HEz g&3 Zo] F T AsgE Axsvh & o Aae #@vE lkeol ©
e F4E AXNA F3 AH 4kge] ES 7H8) ‘B REwE AT TS
HHoR AEE AXIHAUIN TGE I dked] BEEdd lkeo S E 3025
A F 9fef 22 WHoE 7tdete AEE Az A

7h) el R R
(1) F3) obrleit B4
B Agd fg ohuixdte grgy ANY 24 2AF Feigdd T We
AzE AR FAF o] oa) B4 9k,

W) A AL
gl WA RE ARsY) dAste] TAWA Ge clm4 8P HhEe
2 Mzl AEAAE AN

Y, €9 d &< based HHzd AA
D gvegant 7tEAzte AHeE 44
7h ANEAE R AEAEY
grE S5 £d A Fesditn A48E AR @ 43 stda
Ztel HA FEE AAsI] H%o 2UA(F T, 1992 A, 1990)¢ AP E 2
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Az HA, A3 % AW F5& AAse}(Table 3) 9749 AYTE T3 33
R EX L

g7 A4 24¢ AP YPIA 248 W2 0BT REL W A
A e e Evsn N HeldE A9AYN2 AT el T A
g9 ARE srdgesn o4 NEE Azddc. oA AEE FHd B
g W WA 5 A= EFAR) EAS Adsty]) A8 AL 190] Wl A A
NRE Bt Aoz AL T aze o EAE AWF YNE B
YA E WP 4FA wy

scheme) 2 W4 3}3}5 oH(Table 3).

B2 wg AA(replicated block-confounding

W) #sHA 2 FAEY
HEAAA A5 WA} AA EAME Table 40149 Zo] AH3A AYHNA
.z @5 EA HrhAsd dide SAS program® UREAE R 9 (general
linear model, GLM) Axl¢} WEHEHEX(response surface analysis by
least-square regression, RSREG) HX& A48l HAMEA, dFva 2 Hgud

2ye FYsoh

th A #
(1) $2) obml=at B
w499 9 ohvlx=are gviEe ANy 2 2% F Hvde AT We
Aze AR lA S B el o8 EAH Y,

(2 93 B BA 2

E A A #3 BAL @iy AAg 24 44 F Aridel e
T A AR A 5T Byl o3 EA =T
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PN
M
%

g
BN
ot
Mo

o & Zzh AUstgdAzd,
semimicro-Kjeldahll, Chloroform-methanol &8 Z&W 2 24 339 ¢
3 A= A (AOAC, 1990).

4 #7214 24

Az & 3g¥ sl 70psiZhA JHEE F AE 60md tefflon vessel(Savillex,
USA)ell ¢35 170Col A 24X 2F WA g b A4S oF 2m 713t tefflon vessel
E724& 443 "o} hot plated] M 7FFE AT, F71ES GAE) Eaa w
S G G4 Yol Imb ol37F B W7AA JHEEHA FHAF olRE ALt

A 4% F 1% A% b 0g AR WE ¥ FEARB= $EER)

N
a

(Inductively Coupled Plasma Emission Spectrometer, ICP-AES)® Ca, P, Mg, Na,
K, Feol %4& B4, olg9 FAHx7AL Table 59 #Zo] AAsAT(E F,
1993).

AAE 242 Davidd W¥(David, 1990)0] <& EM ATt A& 30meol
chloroform:methanol: 5 & 7t 1:2:089 Wl &o] HEE &ulg Hrlste $83] g
% F  chloroform¥ E& 77t YowA AA Agstn F& EsA
chloroform %& #si1 &% FFHFIUEFE I8t FE& AASIL 40To 5t
A FFste] ALA AgE AAJG. FEF AWE AE F 200mgS 50mee T2
Feh230 #3531 05N NaOH/methanol S 5me7te thg & HojF i 5874120T 9
BdtezoA BFYZAFEAN FAE AIAAHAT. 9719 109% BFs/methanols
5mé7}&Fe] A WkAF methylester® THE I WH3-o] EuH 5mle hexaned 7}8Fo] thA

SRz BF

WZEA 71 A A A methylester® hexane .2 F&8th W&o &

XM X3 Y4 E 718t hexaneFS B8 Al7]31 hexane®d & FH 3l H434h

1m

& F3AA A4 methylesterE #H 33 ©]& gas chromatography® 4
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Q3 L 2L Table 63 #rt}

Z 2HES AOAC HH(AOAC, 1990)& W sle] EWEddFEAE UE
A %3 #3F ba-cholestanes WHEFEZE3I] gas chromatography = &4
o, WA x4 oF 05g9 AFEE AEE FHE chloroform, methanol, %49
vl go] 1:1:097F HES &ujE JHelgit. ol& EdoFol ¥ AA EFo HA

3l 20] 2g]¥ ¥ chlorofom2-& #3923 chloroform 50mE © 7}sle] AlA
Egol F1 AAY & chloroformZS  FHste FAHL 23 dHEEd.
chloroform®& EF Ho} o#A o st W F 50m] chloroforms F Wol
hro] LS HH et oA AdEidnr oo FeERAUEES 7tete] @Al

FABG2AZ BT F WOC FRANM F2/AZ ARNAT.  AREL
=

=

benzenel. 2 o] o|& AFgPoz gt A8 E gas chromatograph?

Table 73 #Zt}.

2) BARG] HA £E A

7H A¥AY 2 AEAE

groiel 52 o)F(off flavor)E WlH7] HE #ABA ¥, A%, Fvte] A
tgs A7 At 2YUME AR F gulAdPE T olE 38219 FHA,
H3 R 7k 59 35ES 248 (Table 8) 27709 A¥T& +4HsA.
dA AR = weh FulE Agd ¥, A%, Foe F& AR s
NEE AzsRn @, A4 45 EHAAE wol7] A AR #Y] AHT
w Hzpstdch. & sidol 27709 AgE EF HtE 4 floBR @AEe) i
o Al e Alggd Wrlstn AAHez FAg7t 3 HME 5 S FEHe=

2 ¥ (partially confounded) 3° 8.914 88 Al&35-9 tH(Table 9).

b #Ea % EA R
FEAA AR R FARYL WY I LNz AH E AN
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FdatAl LAY

7)) geiE g Az A95E 24

g0 £4 2Rl Fastn 448E A4 e ¥ A
Bel HH SEe AAS) A5t zAA@ 5, 102 4, 19009 AP T

A2 AA, H1 2 e £ ZASS(Table 100 9709 4TS 74389 3
A

gelg Axg 2dE 2Fste 4o AAE I 08T RES W g
2 e Hugg Fustn FHE g APAYRE AFsto] dkeo o A
g AznE stdgezn 949 Aag Azt ARARA GRELAEE T
& 7tEA 2 B 608 FeHe hot plate HRAEEWE 7HEIAL AR B 0
Fojli= simmering AHIE FAFE 29 ez B AL JMEHUAHF F,
1992; 7+, 1987; A, 1990). % 71GA L X5 602-S X35t} 80% ~ 1802 1A

(Table 10).

2) wEAA
Oh BEAA 8K
B Agelds wride] 28 At AL 24 4 AN BEHA 24

F 83e A

b AE F8 R AN
B A8 Nas 29y ANy 24 24 F g AL e AL 2
Qe FAg Wyl o FHlHL A AT
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(th) B7hg R Az
B Ee @Hge] AXy 22 24 T EHYSY RE we A A A
St FUY AT AMEEAT w@mee 43 JtENY HA s AR P
# dudds T AT 7M1 EA(=TMY AR, g, gAYy, gur] 4
o), WdS v, Agr)Ee] FrtEAH,

AYARRE F oA o 45AE AFF IHE BE3 wYAIE B

!

Hel dF<l vbE B8 wE A7A(replicated block-confounding scheme),(Hicks,
1982)& AM&3te] Table 110149} 2ol A5AALE HAAGRTh, dAHeR & A
2t 88 Wi Hrisglen WSHAMA AR wiAe AN eMEe AEEA A
= A tH(Table 11).

9FFo F& Fdd Hrg o TAY F de FHPN] FAE HEsE7
Al HAE 1¢10] 7 setel]l Al /R ABEE BIIEEE AL lsessiono) M & 3set
& Frbsdch S5 A EL Eege RE we A dAeA e FdeA A
NHPR GG 2L o) FE 1 sessiondME A EANE FAsEY. F &
Aejd2 33l AX Azxd 2770 ANEF FHY #HA addA WA B(Table
11) 970 A &9 @7tA F4o) thd HrhE 1 sessiond A EF wlA=E FHeich
a2 99 EE WhES Aie g@ege AAY =23 24 F Erde RE W
A AR A} FLEA A S

fr

() FARA
zv B%3 EAe HrtAd tdle] SAS(Statistical analysis system, 1992)
program® 49X 3 ¥ d(general linear model, GLM) A x}9} w8 F W £ 4 (response
surface analysis by least-square regression, RSREG) HA& Apg3&lo] BEAEA],

gEuE R HeEY EAS Sy
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W) 3" Ax 20 24

gug) e Nud g3y Az 248 A48y Ysle] S5 gid @
TR Aol fle 308 A UG ddAE g A JEE 4
AbE AAsd weE 3RS ey 339 Az 248 2 AMF 5, 1992
7, 1987, A, 199008 2712 ZAASAL AHEE H2 P (F)A AAE 54
(1200~1250g)& Ar&3t3lvh. &< €3¢ & 19y A 24, 35v. sujz zHz)
At Az F N8R HAAE FEUL F4 NEE F 12083 7HE 8
AbgEtATh olwl &uF 60%2 738 (hot plate 3W) LR ZFISPL Fuk 60R S
3 (hot plate 2W) o2 7}d3ld ARG AlBE 03%9 2F(FFE(F)
& FA7hete] 4¥e AR A7 AEE 60T 2EE AFHUL, F
EE 93 HEE AMgsRon #ATAAA d#Hez A WAL AAG A8 &

2 23t AALE AAEIA . AAF Ao dlslA = SAS(Statistical analysis
system, 1992) program& Ab&3le] AN L AA el $@ee] Ax =2AL 2
A 8 Ao},

) @l #9593 g3y AR By
Ao A HHoz AAE W gy stAAGeR Axg @Yy FEI )4
A AR xzAez Az B ARe T Askd Tew o AL

ASE RE YRS @ ARY 38 U¥ FRsgon AR ARV 397
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(2) 2 obvj:=At £4
B A 79 o=t HHge AME =4 24 T 'gvde RE e
AIZE AR FdE el ofs) EA45 .

'
v A9 94 #d 24 adde dAg 24 24 T due g i
B A ARG T B o8 BEAFHUG

@) #7144
¥ 4ge B4 GFe WY 5 based] AR ARNAS FAsA
LR

w Age) AP 24 L BA2HE FFE BUUY §5 based] Y27 2
oo FAsA BAH Y,

’(6) Fgrldd 4

IR el A % IR TPUH L dynamic headspace A ¥ & A}
£3}59th. Dynamic headspace ¥4 % 0% purge-trap system e st A8
71+ Tekmar (Cincinnati, U.S.A.)2 purge-trap LSC 3000& Al&3lgdch A 88
& AE®H(B5 mm x 120 mm)ol A& 10 g8 FH3l9 50T F2AolA AA(50
~ 60 rlnL/v‘i", 302)2 purging &3 587 dry purgingdtith A RS
Tenax-GC (polymer based on the 2,6~diphenyl-p-phenylene oxide, 60/80 mesh,

Alltech, US.A)7F 4% F3# (1/8" x 127 stainless steel)ol] ZF2A 7}
Purge-trap system® 2 F&9 MHALZEE desorb preheat 220, valve,
mount % line 100C, desorb 225C (3 &), bake 230C(30 )& 34k TR
& A7 $18te SA4e] W EAW(DB-5 60m x 0.32mm, 0.25 um in film
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thickness, J&W Co, US.A)E& A& o8 25& 3B5CUHE FADAA 180T
7hA £ 25TH S2AIZ5 #9719 £EF 230C, MSD interface B+ 28
0C=z dAsidt R7IAEE HeE ARE3IRA, &ub7]A19] ¥ & 12psig& H A
A A eplitless®E HA] 399},

7| ELS FAHS] ¢ste] gas chromatograph-mass spectrometric detector
(MSD5972, Hewlett Packard, USA)E Ab&38te] zhzte] ejd B dish A
JEHE do] Wiley NBS 273 library®] spectrum® ®|wste] Ealg HES 53
31Tt

) FARG] HA 3 A4
(1) N& AR
del A HmE FBe AR A7 o) F (off-flavor)E flol7] &) Argste
FAsFE HHgsr1A A4 Fote] HrtFE aQez HAAFPY. 2YA
(3 %, 1992; 74, 1987; 4, 1990)& TAZ & quAdL F& A, 31 9 71&
dlel 3¢Eoz AR 9/ HYFS TAsHe(Table 12) 43 WHE Az}
Aol AAE 2 308 AES w2 g & Frie] 1800 g& Evlste] o
710 B E AAG dige] HRE(10em Hol) 100g, vt 50g, ¥} F200 g
TELR AUk A%, Gue APAYYR Hotste & 1508(F 88 608, F
3190E) e EN A8 E AP RAE BFE AuFoUd gel &
Mz} BvhS 7 8% (hot plate 3W)2 2 60% 7F43 H 595Ul 59 F 608

e F 3% (hot plate 2¥) o2 71E% 5 RARE @& FoUE AAYIT A

B AN guele) Axg 21 A4 F Helde RE W A AR
A E 9mel B agol Age) FAsdrt
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() AlE FH 2 AA
2 a9 AgE gvge AAg =2d 234 F Edd AL e AR 2
Ao A9 B4 Wyl o EnaiEzn AT

(h) H7HlE R AR

F7AREE Bege AxE 2A 24 F #9e g ee AzE BA A
9 EYF HEs AMEEAT gvy Fue AEE 2R A £Ee AAE
7] 98 dumaAde & A 671 BEA(=SN] AL, g, AT, Hi7
&4 g, UAE g, gehse] JriEA.

AgAYYPezE wE  EE @8 AA(replicated  block-confounding
scheme),(Hicks, 1982)8 A}23l91 2 Table 13014 g Zo] #5HAE AT,
AAQH s 3 ANgE 123 9 gaug o BN AR W% AAl £A
= dgsA Ag=A.

9ZEFO S48 W) HrE u LAY £ e £33N

98 AALY 1216] # setell A ) ARE HIFHEE 2

o

A g 237

A

1 sessiono A& 4
setZ Hrraigith. FolA AFPA olfF WEol 1 sessionel A= @A SHTE
B sgnh. 2, 2 Aede 430 2A Axd 67 ANuF T3 #5EA 24
ol A WA A(Table 13) 1274 A2 @7k EXo] @ Fr7he 1 sessionol A 25
M EE gt 2 9o RE F iy dAxe d@eige] dAe 24 4% F
‘goigel AE W A ARt FUEA AAFHAS

() SARA
7} #ixz EAo Ao thdle] SAS(Statistical analysis system, 1992)

program®] %43 ¥ (general linear model, GLM) x4} % 3% 9 4 (response

A

i}

ML

surface analysis by least-square regression, RSREG) EA& Arg3dte] £2

OEum R HSER e I
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v HHste B B9 AR 24

Sl M HHzAoz AAHE FARY & AMEEY Az FE FH A

Bg BA8] fiste) et o] AYe ANSNUT. BE 4¥e @ NRT 33
g ZgREom A8 AxRE 2374 W H4E 38 W BAaUG =

ot

Ao di#|AE SAS programe A&t o BE HF o) HF(t-test) S £ 8
R =

AP EL ‘Bl §4 basesl HRzA AR oM TG P s 2
A ¥ 90

@ %3 obEwdr 24
B oage 49 orlnie  Hvge WA 24 24 £ g9z 25 W
AR ARG FUL P ) 2 HoAn,

rr

3) - #d 24 BY
2 Ade #i #d 242 #@rjge ANy 23 Z2A F Evige] RE W
A AR ML FAT A g8 #EAFHAT

rir

(4 ¥714 &4
& Adge] 714 ‘doie &4 based] HHEA AR A FLE Pl
ols] B4 =T

(5) &g R B
B oAge grigee Hely 39w BEed AREAAY BT Wl

o3 A A
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W AHstE gie F9% wEgel 9E BAHRY
(1) A gAx
A4 2702 A4Y HMAGD AGAROR AZT B B A9F
Axel o AAE B2 AW FFY 2T HH 52 FAm

9 B9 747 33) WE Az,

(2) EAHEA]
HAMEA 2 AHFH HAMHE Y (quantitative descriptive analysis, QDA) WH &
(Civille &, 1979; Meilgaard 5, 1991; Stone %, 1985) 7| ¥ 02 &1 &7]d RE
A Y

40 W FFEEdE AAE] Hla HrtEA de AHER BA

(Munoz &, 1992)& 45 A &3 o=z 433},

A

Fot

() #5734 2o ¥4

gelele] AAe x4 44 F Brige % e A AR AdE 99

o WA 890 B ¥ BARN Felgqart. oF BEAA 29E5L Ul
goz WA golge] e dumse ANSE. BARM #E puw
B FA FOl AL SHL PN A WNEAS FA D BASHE B0
2 AAsAt  WAEFL £40] Yt test tube(E X Aol, 15em X 13cm)E A}

&3te] 8719 nigd] & 23 e FEE WolEd F, tA FOo= Wi &

7l B4& G@oA AAEAE. B AAF LAENA BAFEod B s AY
2 ZA &) sty n= TF A4¥ WY A2 (ASTM data series)d] g8 o2 o

T¥ odor character profile(Dravnieks, 1985)& A|&dt1 o]& 83 EE 3§
ST

qulig F AAE 13 Fdes £ 139 FF 1AH F 10A3te] A8
A AF 3AELAE & AToM FHAlstE e Alage EHE O AlREY

ARSI E AEeth HAF 89 AAAQlel AAF BEAMEER EEE AA
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FEIom 2 F 53ld AA ol &olo AHAE AT o5l #T HHF R
FEEE HA%e A9 FPAT B AHS FA RE T &4 F
ojste 21714 54 gol& B A7 HAMEOE A4S AiL(Table 14) Add &
ojo] o9} HFEHE Table 159 169 veEhY vk, EEEHL 7ted T317)
A5 AdAde} e Aoz MdAsTt. 12 FHY uAG 247 Fetele 37HA
Ago] v e EHES 43 w8 gGrisiA ez o ARE HALYY #
Pz FGrkol Algsidvt. Aol disl 4 B sddE BAEME HAs)
Fi ANEEI Ad Y% Hrie] AN E YEUE Fas 47as o8¢
HEZE 7HA L FdsHY &8 2R AHCross F, 1978).

230 FHE Az Wyo] e @y &4 AR 540 A& HaH A
A4 e 298 2y WA F 0402F¢ AAHAT. FE 23 $Y5H0)
Gl AAael talME AEHd nEFAL AAFH

) AE EH R AN
£ 439 ANg &4 Z AAe guided A" 24 24 F dvidEe dE
W AZE AR g FASHA ol Fi T

(th) F7t& 2 "4

F7HEEE @rge AAy 21 24 F 'H@rged RE W A AN
o} Y HEsF AHEHAT dHEE dARs 4d £F A wet 979 #sA
AL aglo] 33 wtEHsIgo 2N 7] AEE 247 273 v HUhEAYG. FAR |
Qo] & setoll Al A ANRE HANNEE Yo 1 sessiondME 3 setE FrHaty
th YoM FLE olfE 330 AAH ARE I ARESY IR FA WE
B7+E 1 sessiond| M 25 sl EE vk 2 99 EE HrpbEd Axe 9@
o] Ay 24 A4 F @ RE we ALY AN TdeA LG
pra=
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() TALA
Wb ddd diAe EAENES AAse #FAME HASAL Tukey's
studentizes test® AM&3te] ThFRlEEANE AAEHIT. RE FAEML SAS

program(Statistical analysis system, 1992)& A}-&3to] =83} ).

2) YRS
7h Wi S8 d@vE &4 24
5CAAM AlgHE ¥ Sd AEE dve S8 2437 Hstd '#@ud

%% base'sh '#trlel 3¢ A YR AY2A0E A=W ¥ 999 FAW
AR Y 2ol BAREE gk F, /1@ YHESEIERY YRS
F, FANGE AZE YERF 5% F AEE nLdE UL 35 A4
serh. Wk F EES AN F AR F YU §5249 A% Asgol ge A
27} FdA BE Ao A S

4 WHEF Az 271 24
WS ALgste #eE S5 FFsdn FrkE ‘ur] Fo's 47
71 Y8 w@ ks 58 AHEstanA st wEA B AgelAe g@vle K4
s BN §59 F4 g% vee AHSAL

1) A& A=

ge S 9y g9 33 202 AAE dE Az w@otsd
STE @7ted 500ge 4kgd E& 718t F 12087 AEEleh oW 2w 45
2 758 (hot plate 3M) 2.2 7HE3AL F9 758 F8¥(hot plate 2H) 2.2
713t AREEAT. HE Folv A3 FH 23 2% Ay AzXIIG. LA
AE W AN 2EE 5E1TEA ol &Y SA9 &30 30~32TY A&
ety WA &7 WY xR ATHE AE AHst AT RovkE T,
1994)
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(2) A9AH
gegl 59 HrtEH S5 A EFRES ARG HAste @vE
o} grtsd §55 44 19, 218, 37, 46, 559 HE(%)E EFE A ARE Al
Z3 e AFAYYE 33 wEEH 78 Eed 58 AF(BIBD: balanced incoplet
block design)& A3t om AAHOE & At 188 W& 7=t 2L

1910] 13]e] Al el ARE HIlsEE Ak

(3) B
7" #E5HA 8.4
B AgddE g9 gy 38 ATolAM BEAHRA A Fod 1099
sigoe)l #5HAL 29w FHoa).

b AlE Fu 32 AA
NBES 30 wd ZFe& Fojxdel dol #FHAL SdEAA AFHA ual
5CE AAIEA5L Zk Agwltt €715E Fol 44T & UEFY A& & 5 JA=F
stk AFPAY RE AAL gz dAe 24 AA F ErE HE o
E A AR oA e T W 3 AP

(h H7t8 % A=
PFAHEE FBolA 1.25em Boixt AMe] dFe FErF AW 16 HH=

£ A8HAT 0904 B2 A4S FE7 FAAE AL dHES ARG A

Al Y9ES

o

e BHe FEg MAEAC +2A4E do AR WiE 7889
9. TR EQCe@

e
g, BehEel B

oL

o AE, g, 4gv], gar] §5 g, WAS I, @

&
o

i

- 113 -



() EAEA
7t Azt deiMe BAEAMES HAAEe FAS AASINEL Tukey's
studentizes test® A3t TTHIEZEA S HAFAT. RE FAEALS SAS

program(Statistical analysis system, 1996)3 Al-&3}o] =83}l th,

th AHH BHe A wx AN £F A
FlA HHow ARE BWNYY HASY §5E AEP WA $5e gy
g AU F2ANT AFS A A8 52 WA vk o
A B ARAAE H3e AR dd AT F g HFARA R gl FE

A obsd gomA AFAe B wAe HAH Fk £7¢ AR S,

() ANg A=z

A& 0,05 1, 15% (w/w)el B2 H7stn 383 AEAAY. 2 F 28 &L%o
2 Ay Zza99 RNAZE AAsAY. A S5
08, 1.5, 15, 3% (w/w)2] Hl&Z Hr}tsle] A58 A|ZeYr).

(2) MR 715% HA
Oh B 89 2 2IAY
Azl g HEZQA AN FA Aol fle 3089 It AHAE Y
Atk 30W2 Hd 8 dE EEog ol BAsA He dHFH 4 EE
(Randomized complete block design)dl we} #AALE AA AT AgE

ME A 8T

(Wb AR AN
W g5 Az 24 4R Mg U wHes AAFAT

rir

A8
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(th) F7hhE 9 Az
WA ES AAY 7k, @, 0, 1P A 73e 5o HHNen A

= 16cm AEEE A& ).

() BARA
H7l Ao disiMe BAEAME AAEe FAHES HAANYTL Tukey's
studentizes test& AlE3le] TFH AL HAAEAYT, RE FAEML2 SAS

program(Statistical analysis system, 1996)& Al-&3}o 83}

(3) $24d d971d Ao A

g 471e) AA4E Conway NG E ALRE & giboz ZAsqc
47] Ao Algd ImLE @3, WAl 00IN B4 ImLe Conway A% (0.066%
HE =t 0066%2 HEAAEIEE LIVIVIZ EFF A S of 2-3%E ¥
& F BAZFEY (FAZE 50gE THF 100mLol &£5A F AE2AE HE Q)
ImLg 9o FY93a vz dodle] 8718 FHog 3Hste] e §o] 4
o|EE ¥ F 37CAA 0% LAHA F4E 41 WA FAEHE 002N
Frgdor HPgsgoen, on FEHL Mo FAYH} FdsA @ BAAR 5
Atk
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A34d Ax 4 2@

1 #oele] Ay =4
7b @9E e RE we N
D v &
g9 HE we AE 2¥ste AMxd ANrEY 8 ovndt FF2
Table 17¢] YeE} itk HE wle Alte] Aojd4E F F2 otvjn=ite I
& ZaEn Jded Sur] AA R wE gw FEHE9 F ojnwitE
g o9l AF(o], 1996)l M= w71 E HAIStE ] oln|mate] ol zhasisl
o3 ®askglvh =3 74 Algge] 8 oirixAit ¥ glutamic acid®] #FFol 7HE
Boked o= HBIFGE, 1995) o9 At(ol, 1996) At A= Holrt, & A3
A3 908 F W WE FoE glycineo] MY B2 H&ERE E0] UL T UL
2% tryptophant lysine, alanine®] AT 0EF¢ AES W HHeR A2
S4ot RES WA G FHgR AZRT K5 Abo]Y oinmit e Xolg A
Absl B alanine, GLX(glutamine® glutamic acidE 3% A), threonined #AM=E
frg otuiite] &4dE W @m FEES fg ohvlxd FFE EAEY o9 A
T(o], 1990)ll M= A N E AN Z5 FJur)E AXNGA @ G FEE) A
8 arginine, glutamic acid, alanine®} &AM 2Z frgl ofbv=ite] FAH AT
B AgolAM 08T AES WeEA AN FHY obrixite] &d%ES AE
Eol e FHY olnxArY Fe A9 dAEHAUL RES WoEH &HHE oty
B WA e SEE Az S50 Eofde FHE olrxale
6% A=A Aog ey,
gH e RE wE ALE 2Pzt AR AREY WAL #d EA FF
Table 18] “Eb givh. RE wie AZte] AAAsE dvig S5 Y4 #-
Bdo %L Aaxa e AMPS hypoxanthine®] 3ol 2 A #&

off

Mz
i

it
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Arct B 7 ko) AL AL ATPEY. ATPE &% o s FAAd
ol &le] Eao] AMPY IMPE A4 33l IMPE phosphatased] o3] &<1Atal s o]

inosineg AA3H & Alzte] AHEH &9& W hypoxanthine©] inosinel.2

i

P

BE ABHE Aow deld Y=u(Bodwell, 1965) ol g ALde] EAB B 4
oM E ATPS ol A ey Rez 4ztw,

@rigel HE e AR dEstd Az S99 #5AAF 3= Table 19
o At o]F¢ HAX(darkness), =& A X(yellowness), B X (turbidity)&2 &
AAe HE W Aol dojdsE B4 FE7F Wikvh ARty os mrld &
Qs AW A= myoglobind] 98 Aoz o wula L H(Ferrous, Fe')& ¥ &
3l heme groupe AU o FA F7] Fd WX e FH myoglobing
hematin®] 4t2 ¢} ZA&d o oxymyoglobin® & I3 ferrous Fefel Aol Ak}

(ferric, Fe'"")¥ ¢} hemichrome?] metmyoglobulin® & A3 o] A= FE5E9 74

o F83% 9o Atz FFHTHER, 1985 Giddings, 1977). WA RES 27
5% AL MAGRORA §59 BAI D o FAA dBe] FE}
o}d Aoz AZAHL.

gl = Y (bloody) "], F%4(metallic) v, &S (organ meat-like)

o) Sl oM Rolst ANtk Wl sk WA Frie 53 REL B
o) W5% Exqe] Fush AL AYE HPed ot FREe] FA We g
g gaAvldE BHoE RE e P FP%E o) T e BeFE

g
Aolg}t B 4 gith Kaschnitz®] R i(Kaschnitz, 1975)e] waw fad A& A3
o] Azlo] AyHor BAlEE HF FEE AFY T4 F4 &2 g F
RNoZ AztEm Ma Glade SA(WHn)e 28 g8 29 Fox @Y

o] ¥ Zasin TR, 1985 Lawre, 1974). =3 UgS§ #rlodME R

rir

_4

WA gk A T0R)H 308 o) HEES W HIHTE AR FoHL Ao

to
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7b el REL wEs HAGo] YIS FrE FaAFed A3 e AR Ko
o30R ol RES W ARdE F94 Zest fidd. &4 Fnle HYTE
Abolol] frolAQl Aol AR HE Wi AJZhe] ekl w

ol erstrt. ©i7] &4 v (chicken-brothy)E HTE X

Ach
1o
o
=
o
ok
ro
A

_,_.
S
=2
Ho
lo
2
re
2L
o

g Holx ggtoy RES 3083 WA AT AR Fe AV S Gl
M S e BT gled ol RS vy Y FrEE 5480 A&
HAA A oR o 549 FE7F wobdA udEhd Axdl Aoz FHAU
0% o) HES W ANEES UE ANEERT B &5 e go] ¥ded

ol 1719 whd =Hbrothy flavor)ol 7193l A2 &eld IMP, glutamic acid

o FF a8n {FIFEFENS L7 %Hmeaty taste)S e ReE R
methionine, ©%-& W+ alanine, glycine $°} #AA 7] W&o Yed 2432 F=

#}(Solms, 1969; 7, 1990).

£
=
N
N
=2
R
(e
i)
-y
A
Ho
-
to,
Jdm
ox

AEL W & G g9 HAX F& dHIAR AxT ANEEY fFE oA
wAb A #E Ede ke Table 20, 213 2ok dHI g2 Axd S5
ZALE AEEY & YA HARA FE #wHYR AT S
el ong HXes FAoR Qe Av HEY &4 AT & A &
ofm=Ate] S B A oR < glycine, alanine, glutamine¥ glutamic acid
7b gE §8 olmiatel] wlE @ol AU WA #FA EHAA dA HHgE
Az §59 ATP, ADP, AMP, inosine #%& ®lXA &L d@g §59 1/2 4
=9tk Glycine® alaninee @atg W& o} u=4to| il inosine® glutamic acide
71¢] wtyt w(brothy flavor)& Wi Aoz 4#A o] ol59 #ae FH

of 4% & Ao AzETH(, 1990).

R

Py
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) gl e b7 ARg dAs] AT AR AR

FHHAE BoEgE A 1490 FEE wFAT Rosslere] E(H 5, 1993)9)
ostd 389 HdF HAE 189 A AAlsAok 5% o F940] &
Aojo B Ay w3 grae vAA g gz Axd §5 Atold)
T #5H 5 Aole v AR YERTE Table 20, 21004 Hi= vhe}
Zol Moz s fe obvlmit, I BH EF F AvHE) 453 g
= BT olF(off-flavor)E AAAZE FH o= HAE AAHE FPsPot 2
AY Ay, T4 FL gt b er i FelAem FAEA ¥ AR B
HE gy &5 AxA dXe A AHESA g2 2Asdn. #9gE
BlA A gomn JUYPE SAR B1 S5 AFRA AAH oEE YL RO

2 47,

2. el S based FHAHzH
7F w@eigl g a3 A HaE

D AE &Y
HEE g st M f2] opvmaAl, AN #¥| &3, £, A2 F

% Table 22, 23, 240 Wety ok #& oln =it FFE B9 §@wg Yol #
I 7}zl oA E Frksiderl 22 @rE el AS 40EAA 140802
1002 o 7tdE858 F #2 opvlundl FFol of 4w F1ekvh. whe] AeA
el ogm g&o Fo| fg obvmAbe FEko] hEAZre] Fbgel whet Frtsitt
b AN Fole FAde AR JEgod E 4389 HY WA st At
FNEFE fEon=Ate] o] Frhstsith

ATP¢} ADPE A% 4t A BEAGA g Fo]l i 7tEAZte] 245
gteko) Zylslgon A BY BAE FdAE AMPY hypoxanthine?| #3Fo]
2 ZAEd n)a gz ATPY) o] 713 AUt

71" &%(Ca, P, Na, K, Mg, Fe)dllHE A grjgle] Wi 7FEA|3te] A
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E Zse A4S BYT ot AEEEY Fo Frd QS 2AE 93
agln Mol dFet dxse AR v #@w &9 T FUE ¥EE
A3 v AFeME 7tgAREe] HojPel| wet Ca FFe] EolEUT Caktt
T Pol 7tgAIzte] F8SE © Bel §&HE Aol dde Hurt e £
AgNME e Ang Zych

jrics

2) B5H 54

gele 93 ENRE F S0 H3 A44e £F& AE el 2HY
o7} AmEel 167 SAol W@ BAA ABE Table 259 et Ak o F
2x5¢ BY Fvd FB AT FABSE vHEA Pl (cardboardy), F44
G (metallic) & A9 PR EHE gol F/5%T Uk Bowers F& 4
1718 AAdsE wede] A W

oX,
211‘
)
tlo
i

7M1 a7l =E Be]l 3718
T ogu, F&9 a2ga AFE tto] AAdna s AL dAV|E AHEE
4o AREA AR ol Wt e "@HHE AL B A 55 A9
ghe 9fzte] AolE BUW.

gEula A3 d9Y v (bloody), "HEA  Frl(cardboardy), =& Fw
(metallic), 4 FAQE Fr|(painty)§o] ATl FAHA Hol& HolA ¢

2t} (Table 25) &< base AlZF &9 HAHIFE & HSHEARNE HAAD

_—

AL olxthalE A& Table 263 Zvh FAE WFEP dsto] P

e sARA FaAde AR A3 g FARHES AT A A
Ao (lack of i) EF 934 &henF 2z errornE ¥ T (pooling)dte] 7
g4& E=9rh. A¥ dloleldl SAS program® AuFM #E P d(general linear
models, GLM)ZX& o] &3 BAEHE AAste HwHCHFH 7FEAHCTD),
T O 43AE ZHe fo4E AWE Zi(Table 27), =@ Ax
(vellowness), W% v (organ meat-like), A5 F (rancid)e ®™ 7 &3 7tg 7
of o3& EF Fo2e aH#E vedn 53 uFS vl(organ meat-like), @I

ol
p

=t

o
tio
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(sweet), Bl (salty)l M & d@Heg ¥ Aganrs FAHs 235 98

TFEAIZHCT)S o gw(bloody), vwH#A &7 (cardboardy), E&A &kw]
(metallic)E AT e SN Fod &35 Yeulgisd o A3 Bol 7}
Aol HHel FEY FEUL EHNEY WEHE o & dyse 8902 47
g4o. AAR AbZold @M, g @ urES AMSE F3d B3 ATl ma
FEAIZEe] S99 FAE ZAsted E 88 EAYS o 5

S gt e 22 A= FoHoldn F44 Fvet uAS Fre ax
¥ 5 AZAEe &Rt FAdY. =2d Ry ud MWE(% variability
explained, R0l &9 ], vlR= &v], F&A4 &u 44 HAE Fn), 72 &
Hgreasy)& A BE EHENA vl FoHB80-90%) RAANE dL JARY
o] AgIE & F AN

rlo

3) HHz=d AA

Ao #HeAA AFE EdE HH2ANE AAss AT B4 AR 9
st ohE3 e AL A A9 AN FAHOE FsUM RyPLPY
RGHE %2 BHEL B4 MEan 2 S Adse gae wgdste Hayx
A AR 71Fe] He BAES A4 A, W3S Fug &5 Fv7 ARHY
o o 9AR FolA Te F A (Table 260 A3l o $Fo2 EYW
AEE H 1 FES AEIMATG o] TN
549 7ldig 3 #E5%S Table 289 veby gloh, W A4 vl (organ meat-like)
= #HE Fol Bi Aol HAASFE BErt AR n glEd &4 g
(meat-brothy)= S d3 71EAZLY F3 +& F 800ge] @92 & 07 714
Hs UYegUAT. H™zAoRA wEAS B4 e Huol

A g skAl @S BEAY g HAQ 805 F0] MAHE Ao 1 o)A o
ARk ghol E4% nutAR &£ Frlo gho] HuloWA ghe] F4F ntg s

G WAR P ol Ha AP 89 £Fol 34U TN YA A

-r
i
it
v
e
4
o
oX,
i
1o
N
=
S
i
mlo

& Aol 1Y e



(o]

7]l

=

e 2e AgrEs AU F S5 vl ghe] 94 o deldA
A& ulo o] e AL HHYHew &5 ey AAH] WS nHE 7dA
o) #e Aezxge HAHFEoR AAAAY. od 4 Fv 9 JlFEer 4F
94L& NugE BXF 49 B%el si@aeE gelAd. I A% £ kgol o
3 gmeld 800g, 7FEAIZE 100%0] HAFFEoZ AAHIAU

1)

4) HAZA9] &
QoA ARY AHzANoR Az FolE §F based BT 54 Hrt A
9 ARG o5 dFd e vlws] ¥ ZB3(Table 29) W& £W &4
ol ola) e HHxA HIAT dFE ol 2HFS & 7 AN

£

5) HAsgtd Alae] AE
HrRzAez AAY N {8 ofvlwil, AAABVEH, Fride I duk
AE, 2288 2 A g% 423 Table 3048 339 YeEhd o
#2  olwlmitel  EA(Table 300& RE¥ kAl Ay EF
GLX(glutamine® glutamic acid® 3 )7 MY B v&& AAFAL thH2
A FE2HFY oVt FEFE FAHE
vho] Aol g fEF oA ofvmi) FHE FAE He AT dASE Al

o A5 1 e %S UE glutamic acidE S UM Aoz dHA

i

glycine, alanine, lysine®] A Atk o]

913 alanine, glycine %2 @ut& YeEhE olnliitoz d#a glo] olE ofvl-
Ao AEFAM AnAPRCRE A8 Rog dSHEr
o] AFoME g £&FAF olwiAt 7bd) lysineo] FHAR Bk o]
o] AE Aolgta PYed e Al 1 AT ot
o] lysine?l ZFHE FALE L 9o ©] lysine® H &L JEFH on|7t gt uwh
A FgHg 5 AxA FWE G4 ALEAT T2 IFH o] 2 & e
73

Aoz AZtAd. Agde A ofv|witol7|= & tryptophane] #EFel 44 Ab

T AMERY B ¥E B

i
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3 g AT A A Ade] H QA F2d W B ARAME F2 BA
gol% & AFol Hi givk. e opvimite] A 42l

Aok geE KFoME BE I oinxile] FAF AEHI YT tdR2AH
Age Fol thEzl A Hunrlel FFe] B 718 BT 6085 7HEF
Cambero®] ¢17¢} wlams] Bd 23r]e] & fefotulmil FFo) grig S0 o
F 8l AEHAh o} Cambero®] 7 AFeME B dYPe Hist o]

GLX(glutamine® glutamic acid® & 27t Ad B2 H&E AAF[oH

= AAAHQ] ¥ A A @

alanine, glycine, leucine %°] I ©Y&o2 ®drt  Proline, valine, methionine,
lysine?] A $-ole #vig §49 FFo] 437 SFET U

i Bl BH9 g Table 319 vl gick A4 B8 22 F AMPs}
hypoxanthine®] %eo] 7} #9kil ATP9 ADPe 42 di-¢ Aok Axv s
AR IMPO FEe B3 ot Ao dASA AREH o <R FFel &

2 Fr7 Fon RuHded gy SFdMe IMPY #¥o]l oA WA &

o

7149 &#F& Table 3201 Webt ok, =] A7olA By @M §E)F 9
Ca¥ PO &o] AF &9 vzdAY 25 BkEd ole AHEe Ca ¥FEG
& Aoty AALZ 9 Ca/Pe HIE&E ] Ca B 24 ¥71d s&Ed IFE
FA Hed, AAFe] o)A Ca/P o Hl& 1/1-157F A3t & 4 gloh
2 Ay Ca/P ¢ 8&E 1/40524 o]AAR vl &I Aolrt UAA
1/7.1-869 ®l¢S el g §EFAHdE Ca o]&&dA o wEHT Ao
Az, #=9 49 AT vk de dMsEY CadtFS 100gF 2mgo 2
2a¥el Aztel vtk @y Po R HogE vtE Aol HMEIEY
2R Holx Ca/PY Bl &S ¢ utFAY ez Bidn,

g9l FYAGF Yot BMTEY AR deizle dubdEe vas

St 253 2UW, 24 RE gMIgel o Byt o

-

2
o

112
e
1o
e
=
AU
e
>
pot
Ad
[\]
ol
B~
ol
lo
fr
%
rZ
i)
s
HN
pas
o
N
5
S
=
>
0%
o,



U oeid ol AA UL AL HYAER 0¥ Az 3 ndod g
e Z Hole Y& Ao AzZdY. g AW 24E& EW(Table 33)
oleic acid7} HA A9 36%E AASHEAM b4 @tEd ol HFHEFENA
Szl ARE 248 Zde dX@Y. n-6/n-39 HES 310y HolA
FAO/WHOZ} #7438tE 5-102¢ ¥R Wov P/M/S Al Foly o7t ARse
1/1-15/15} wlas)& o) gFExspadile] vlus A7 A A% H&de
CHITE & 5 AT =¥ FH2HEL ) FH FU2HE FHS Y
g x9 ATdAN AFE 2A A 10NAR J1EE =B FH2HE
(0.32-1.01mg/100g) ¥ ®lS23tgict. weky g 288 FFe dsEoy
FAF v A4EE JbERe] FEU2HE ¥ wad §% Wl
el e fee dgsta stdxde we K52 $E55He Fu2uE g W
A7 AATE ATES & o o AYL 5 oy S5 FyY2€HE I

2 o 722l & e Aoz Az

ey

o RARGS HH5E
) B 54

A Astoln FWY §49 o) H(off flavor)7t Bol AHHUO D Hele 5
Fo o|AE AAY] Fsted AgHE T} 4%, Fue WAFL A 2o
3 47ke] 3¢ Ao @ 2] AaEe 47 B4 g FFH HARNE A
AR AGEEE A& WEFRE Table 30] eh} gtk o] AHEL BE S5l
S1o14 stel e g st Aol mAHe] dEHE Brehn P ALY FRet W
Fol el B SHEC JHL wn LT B & Y. xde] AHsE )
HEEREAE AART AL YA L Table 365 2Th FAHH W RHol
gt EPuse FEASA FABAY Fl4E AR A ol BARA
& 4N A% AFAelllack of fi)e BFE F5A Yo @ AHerron® 3
#H(pooling) kel AAHE BT
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2% Holete] SASE] k¥R d(general linear models, GLM)B3E o] &3
BARNG HA] B, A%, Gkl AadH E A2tel Fugs muhel foly
& 49 A}(Table 36) AFE AE, GE, =@ A% 5o 9@ BHfAE
R, A7, ¥ A 29 BRNA AYEN R olRENs} felMe Yehgo o
it WAF F FEAE G A% Fue] B @AY FRo)A FeH o]

AT o5 RY HdYHE Fo} Bdo] F&HUE @ EXEY] WFS & A

AME de Burl g, A% Fo), 718D =AE AW RE 5450
MY % olAmsst foHe eyt A% oA &gl ol Fe4e
GERRA ek #e war] v, A% g, 54 dAE P, 78 =7 5L
F oAgel $ BA) Gt SHEA B AFAAE wriele I shaA
| mAE el AWl FFol Naze] Aolzt YY) Wl oMol UehA @
og Heldth @Y P UAS FrlE A8 BFN 23 S5 47
2 olx}ETHE dehiold gz @7 B ol H(off-flavor) AA &
$49 Aoz A4Zdc. 53 do Fvl SY o ANGGH AGNBE 9
F APAME fo8 Fol8 ehA vl E aAdAE F4e teby
Atk olE doze UPES B o AEE 1 AL FHAFAAT B
To AREVoR FFHRAW HelnFW AINTS GF de] AW S5
AME el Pl Byo) JBHoR ANY + Ut Yoz TANH T2 A
o MAHoR AANAE e Aoz 44ur WY FAR FEZ EAse
g gr) SAol FuAaEd o] payolAE R HIBoA ALl
Felgol Uehg Ao man. wEA FuldAr Fust fo0H9 AYAN}E
SERQE A AN A Aol felHd AYEAE GehiYeh

gl A BRI End 949 L3t debnn s Feldas ¢
Sg A Tk AN 4 ERE VeI 58 AFY THs 35

% AL shEw 4] T8 AAL Y= AFAA HAe] FFE FA G

o 1{]

s

oy
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yzrecy, woh A7 e zzhe] §E BEyola F3] folAH mdE e
o 3 FudaE Pl 494 538 YR Q. olE g A9
JeA Fo wwto A Fulrt %o Pulo] EHE Y Aow AZa
Ul ozt 23 fel¥e A¥EAE deuded oE gy 2
g S ARAdME Fus oM MYEIFE Gehn o Fo izt
of 4z2g T AT LRAE Aol F8 FoHd wHE YEUAE
g Ao EASE & % gEA Ao AnAh §5 FrlddE Aol $97
9 HYEIE Yuied oE Aze BHEZE A o H(off flavor)7t T
UM steA Q| &4 Pl HAEA GgU AZHT FEH =7dHE 4
Ao g o AREFE YU o} Fel HEAE EAE F97
. B&A FENE A% e A FAHAL B A ug
(Pungent/bite)& 5} W7ol #9149l MREFES Yk o) dg A4

of MmA nEA Eob AR Qe

o,
i

(% variability explained, R)& RE &

HARY) HgTE & F ANF

2) X =41 AR

FAE A7 A¥2d2 99 d5HAN AHE BEUR gD HdPdMe F
g Hyger AT I AR, ‘Bey ¥ tEARtY HAxAe AAE
wjo} Zol WS Fvet S5 Iyt HHXAE AAY] HF SHoE AHHA
o g&ogs JolA 3 FHA2(Table 35)& A3t o8] o2 SHATE
g3t F 5EAHEY JUFAE S A& HESGT. o F/X 549 Jdag %
#Z&3S Table 37e1 Uehvt vk, ol E4F vt &5 dvjel gho] Hd
ol HA ko] & A A e IS gl gro] A A ad FE
32919 FolA A 3R gl eH 2 ArlES dAsdd. F, vy
A5A e H4 WAS 9 gol 54 oA mgAT FHU K5 Y

o gol gl &AFES HHxzHeoz AASrIE FAT oW WFS Fn|e

i
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ZlEoer HAE 5HS Jdgsd] 2EF 89 6% dDete geld. 2 2
% ¥ 190g, 4328g, Fut 80gol HAFEoZ AAHJ.

3) A zzlel &l

FolH A AH2NS BASY) 95 FARE IH2AY ol Az
Naz F949e @ A3 %g B9 BH wgel s d4w ¥zl HAA
78 gl SHTL &+ AAT(Table 38) £ FRANN Az
A58 FARE $A Fe SR(FADF 800g, LA 1002)9 FA BEAAAE
@ A3H(Table 38), §H2 ol§A EAZ YR ol Aoff flavor)7t HARE A7}
FomM 93 ZaFUAsT AT & AU

q@ule S5 AFY AL
7howMy 39
) g TtEA e HA FF
7hH #EAd BA
gy 43 HEAz WE #A5E 54E 2 A& Table 399 o},
Ag A3, gy $F3 M) FMEEE ZE SHEY #ol St =
g gy gwe HAHE 9 Bt @& o) xprhars) H A
Table 403 #Zoh FAHE HEEP dste] FHAFS FHAFIA B FBA <
Fo49E AFs7] A8 olg EAEHE AN A3, A dlack of fit)e EF
fFoletA] gtormz2 QA (error)E W (pooling)dled] AAHE Ak AF dHo
Etell SASS] GLM¥} RSREGHAHE ©] &3 ¥4 A= Table 41, 429 2t
7t 29159 F3he AW EW(Table 41) W% 78N T0] BF Fuig
% gl
of 33 #9959 4FS MNE 2AYS ¢ £ Uk oA Aie Ao @
g BT BE AT

>
-
e

o

™
ol
53]
%3
Mz
Ix
o
>,
>
St

il

=

A

ofrt

geol mede AR, gE, g g, gu7] &5 Fo), WFE P,

ol

w, W " a7

il
tio
("_‘;:1,

E0 5 1982 7, 1986, d %5,
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1990; B 5, 1995, &) %, 1985 Z, 1984)] A 7 A zko] 5] AA s
e Zed 8ot AR ANsE Aok ZAY EE EHE MNyE
b 23 @ Roz Jetoy o dade $osx ¢y Bue Hus] §4
gul, WAS g, A gule Headn AdAzte R Ensl g
o}, 3 2y g MW Y(% variability explained, RY)o] BE EXNEd A o)

5oH80-90%) 4 AW A& HAEYo AP ¢ + AT

s
fn}

i
iy
tlo
oil

il
Y
of

il

W) #HA e 44 2 84

7t 890%9] SALY 2F EE SAHEC FAH FANE YU #F
AA 8980 FH8AA T2 EAolgu HAT ¥ g, WgE I, H3
7l S FulE HH sE£& 2As7] A 5Hez At HEEHEA S
3 TR FAH(Table 40)0& AH838t 48 FEo2 SYPusFs 29 A 54
29 URES A 7 2 gES HAEIHAT B §F Fvlo glo] An)
oliA WS o Frrt Hi Ay &9 FEC] 3xH FAAM A s8R
@7l & 2 A J1Es dAEAG. A NS Fnle go] 750138
A g7 &4 Fvige] Hud MNYxge JHsEes FAsA. o A
g 4dkgoll Wal HoEd 1800 g, 7HEAIZE 1508 0] HHFELo2 AFHJG. HFH
TEoR Az wHE £99 54 97k A dFIARY J5) %9 @&
Hlaws) & A, Fr7hA7F st EHEALEA o8 29 AH FE xR
ot W FrE W7hE A oH(Table 43).

(o)

2) e Az 22

geig IR vy B¥9Y Az 24 AA60] A% AHF VEE HA
Ao el FAENS AT A3, dHo| 486013 71 &7t -146%0 A4
T8 & ATk o] Hg ALgstd AxAdA Agsile APl § F99

FEE TH AR, Az Eo] HY 334 FFA AEVF MY AR 7 FHoR

tlo
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AAE R

Hell A AnlA Akl o8] AAdE 202 Axe HEFEgH HAHFgE g

¥} AANRIOE AxE B FRdel 4R BY AFE e 2o,

it A& #A Wl A3 Table 43 2o} o)X E t AFo A 93w
e g AT AW PREe FFol doH Hele HERRA fIHA
b st RS 2AREFE dFFol dr i fodder ge e
2 venth fede melx @oy zuwde #3e wed 39dl o wik
W Fuol folHoz o wekth

2

o]

=
o
ot
1

O
n?ll_l‘
)
rlo
L

W) e olrlAk

AR AL 98 AAE 2P0 AR §E9y HF $£F9 @9y g
taAre s Az @y 99 fd obnxit -2 Table 459 ) fEo}
wite) 3¢ nW BEe] B FPun ¥4t Glutamines glutamic
acidE ¥ GLXE A9 ZE fg ofvimile] & FRAAM tf B2 & AEIA
o #@rY S8dA GLXZF $39 Rt Bel #&9 AL glutamic acid7b Holl B
& ARdEEd Aoyl WEd A2 FEdY. Hnr] FEES @MW F&
€9 f oivmA FEE vl el AT, 19%)AME #arl FEE
lysine®], &M F &&= glutamic acidel o]l o @} Hidi ged o
B A A% dAsE el aEY e AT3(H, 1995)9 #@m FEE
ol & prolinee] A3 UElUR g& Ao wis) B Ay d@ny FRME HE
o] B gtk

rr

—_
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Fel ofvmate] =4
alanine®] Wtth o] A}
o} g F2E9 #7 olvndt FEE A7 o9 AF(], 1996)9] A= A
goltk,  A:mrle] FFe EL 78l 95Tl 60%E 7F2E Camberod

o

HE F Ag BEF GLXVF AYd gty Heos

$29 F9 opulnd FFL 2AY (19862 AT

ik

(Cambero, 1992)lM = #Z& A% RT3 loem 7tdxdd il Fo] b
1e s Har)e FfRgotn it FFe] g &9 & Fou) HEAT. A
azd 713 2o 4g Ve glutamic acide ZAEARE /1A Aoz 4dEA dn
alanine, glycine 5<& ©%-g YelUle ojv|4to g dulA o] o]F oln|kitE

o] A& FoA AuAdRoE A& Ao AzZAH(H, 1990).

o) g By 54

waey HHsd degdds Az eR Az g g i #A
22 %<& Table 463 72t} Hypoxanthined # 93 Z&E 4t 8@ E4d: &
2 ojuliAity zho] wH¥Ere] HWly FHET o] B Ao E4IHUT
Inosine, IMP, ADP9| Z %t #F@ol Hrig F®el wsf 3u] o] @ata AMP
£ 2dl, ATP= 154 A=rF o ¥dch. #we F%99 49 hypoxanthine®] &
o] 7F4 B 1 & oEYE inosine, IMP, AMP, ADP, ATP2 A d wta)
& F9& inosined o) 7Y BRy I thSoZE IMP, hypoxanthine, AMP,
ADP, ATP2] &AMttt Hizxvzo A& IMPY 3 53] Hasle] e
AHEA dBEe) Yol )R FHFo) BLFE Fvyt Fon ruHJEd (4,
1987) gvel FeolAE IMPY #Fo)l avkr] A &of ool F F4o v

atole] & ¥F¢E & Aor F5H0

) 5713
27149 dge Table 4791 vely vk #@weg] 8L @3 %ol v Na

o Feo) 3ol 902 o WL Ca P, Mg K8 Afol: sggel ol
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Fo90o o WY, Fe By FFol BEP v 5u) J= o weron p
o Mgel A5l sEge] 2] 0% o BATh Fedl ¥l wyiel 39 o
Be AL 24N HY SgolA shel B3 ud NE $RH WA Fgow A4

geeel Weolol Wol Uehd Az 54

gE RS F59e AW 249 FY2HEE 243 A3 Table 48
499 9tk AAr 24L& BWH(Table 41) F A& B oleic acid7} A A A H¥Ake]
2% Brg AAFEA 1 ghed ole AFHRE(FENEA, 1996)d4 A4 &1

7] AAS Baig Adatel dx1%t) Oleic acid tH& 2. 2+ palmitic acid, linoleic
acid oItk Lauric acid®] Z$-ol& @rg @A H&HAH.

Fel~HE §FS @riyg Fgo HIFFEY FoFos BStHTable 42).
g Feo Fa2uHE FFLE A9 2FE 2ATANA 10MHA JHEw 4 a1Y]

&

Forel Ful2dHE FFE AFH} AT(E, 1984) A3(0.32-1.01mg/100g) 2 o} E %
o ZteRe ¥ FU2UE ol 9 ¥ Wgd wet e MR Wsa
(Mickellberry &, 1966) 7tdxzd we} S22 $E5e Sd2HE T ¥
7 A}tk o F(Krishnamoorthy 5, 1979) 234E& 2 oz ol A4S F3
Hmel §49 cholesterol &S TAAZ ¢ & wWte] EAgojof & Ao,

wh el QR

gulg] FE H59e FuE Y Aole Table 5074 2o FHE FAE
& AW R methyl benzened A 9)sta, gu|dEe FaFo] Hygro duz F
& Aoz yEWy. E3] AW AuH A9 EHE 4R hexanald
79-(3, 1990; Shahidi, 1998) $83%el 11Mu B& o) woie) FuelA £499
b wekd g FEo] gFgRY AWdEke A o K(Table 44) AW Ak#rt T
wol WY Aoz Atk guee AW A o AYHLS aezE WA

oft

o

in
5%
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NAzA Y TARRR B Z&EY drgd ®e] FHHAUE AXNFE & F
otk Hzmr)o HA e 25U AW 7 cephaline] fishy odorE fr& Al
& A3 A3 (Younathan %5, 1960)lA & = UKol &/ A%F A=
B4R a42A gvo WUAE t&ssted F2¢ 928 st AoR dEA
AcHLawrie, 1974). 53] H2 FFo) wat 558 g AxHo]l £FH do]
& TAA Azt A BAdvin Frh(EolE MLEFA AFATL, 1984). whet
A HRY geEd g AXFe o] Ad FJd dFE I Reg F53
o B3 SAA WE HAAMY AolR A we] FFRT grigd o] ¥
o] ol gl A& A A FXged 4TS WS A2 A4dH. &, A
o] Avje] ZHE Zujz4L st Aos g Fe(#, 19947 wo 53 @
axol B3 A f4A AHAA AHHE $YANNTGE heme FHE(E
o}& MWEA AFATFA, 1984 o) T, 1991)e] HrRth gelgd Wol &Xg Ay
Abo] Ea AHER] aldehyde $3HE9] FFo] o BIW AoZ FAHHG
gul g e BAg Fa #@rlg 9 F4 AstY M & 92 A A
2 Q% EXZ Aate] #HAEN AL AAHW vy a9 F4E& T4
717) M E olald ARS BaAEE mFo] W4 o2 o] Fojxjofd Rog

Az,

=

e 7MY

A

rlo

)

4 BB HH 7

M BEH 54

goel 399 RASA A%W d3t A ANHE s AN B
ABE Table 517 2ty FARGe] F484E do Pris Ws Fold ge
wolgew By §5 Fue 440 I BE 3 £EAA MY 2 @ 2
oo,

RARGY HAHE s WSEALNL ANHL L o ATFIANL

Table 529} #Zto}, EAEA As HPgddes BF F98A gRfenz QX (error)



£ W (pooling)ste] AHHE Aok SASe GLMI} RSREG A& o] 43le] o
< =4 A3 Table 53, 549 #vh, dd v AYAo], d1ur) §494 U
F FFeMe AR g AV BT BAFCE f9% Aow gyt
(Table 53). 53 Ba7] &4 FuldMe A7 &3 29 BF &5 oz &3}
Folg Aol EAAoIt.  #o gy UHE FuoE Aol Fawct o &
o5 aaE Hole Aoz et ol3E FaAdedE A% Futng &y
A Aom Aztdn, ole o zAAM FFANE AAY 98 e o
oFAERT A7do]l Wol AMEH I Y' AMAF @#oel givtm AzETHA, 1995, 3,
1992). A7y Fuel AduAg g gutdMut foHd Aoz eyt x
g 2] ulet A9 (% variability explained, R*)°] 74-95%2 UEl(Table 54)
ol 5ol 3IARY F AFHUSE RAFU

W) #HHeE 24 R Eel
SAEN A% TAF FAAHE UEd 54 shed HAadEel gy #9
o ¥4 A4l Tasivn A4 F ), WS I, gar] S5 FuE
A s 247 A 5408 AASAt. gy &5 Fulg o) Hdow
A WS do Fuzh 4 AY 8 $E0] 33 Fhol YA &k
71 oE e A 71Ee AASA HEEARES G Fa T3 374 (Table
52)& AHEEt] AES JUFE Jhed g g P9 gho] 15% Hx s
et 64 oldtdA alv] &4 Fuge] il HNuyzge
ArEoz AAsRn. 2 23 A% 40g, F950ge] HAHFEos AR Y
A, Az @vy Fge 54 Hr A9 dFIARYY o8 429
& Was) & HIH(Table 55), 7] §F Fvlo Hrixe Wg FWEA uyo

o) d=Hs AXFHRoY do Fug NFE Fu o=

ol 3] 40% &
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5) AAZE gy F"e AE

7h Qg
RARE g AYHE wvie B FRYFL WB5%(LIE I
02%3ith. HARE A3

7) FAEAA F

rlo

35%)9em 3R 02%, ZEHAL 1.0%, &AW
A e welE] F'el va LFE FFol TG AL (Table

3
2YE %% B ReR A7 zuude) gl 24d AL HARE

=4
AANE FAAA FAmd did 28] FHHJ W2 Aes #5480

W) 8 obrieat
HFA8E AHEste HAstE goiE] ¥89 fE ofrixAite] F#E Table 563
Zrh, RARE AMESHA] @S Hulg F'el vlE FARE AHEE gey 389
F el obnldt FRFo] W Aoz FHHEY ol AR AN &5
FE otnlmAl Wi Aoz A4Ey. 53 BARE AMESA ge dHd
of B8 arginine® ol WA BWolxl AL AEF HArE 53 vte

arginine ¥ o] ©E ofmAtel ®lE Ek7] WE(E2IEA, 1996 A, 1999)<

e

i
oft

(¢

o) A wE 4

FARE AHEete] Hxstd @e 99 A BY £F e FFL Table 57
3 gt} ATP®} ADPE HEE X @9kl inosine?t AMPw HAEE AME3HA] &
& gy FERG o] Ao IMP hpoxanthine2 HFARE AREEA] ¥
gele SRR of 2 MY B RoE YEy.

% 713
RARE A ANRD BY FPY 2714 FFE BAS A3E Table
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580 el gtk %
o =

>

188 88 G BlY 39 RARE AEH wwg
7714 4rel ggol et

B
ofl
iy

n}) kw8
FARE AHEste] AHgE @ve F29 v EL Table 599 2}, £
BE Mg &S Hrg FEe 7Y BW hexanal, pentanal 59 aldehyde 3
Feel ol FARE /o2 FFs FAHUT AT AR AA E
d<]l aldehyde 3}§&E°] HFARE AEFLEN FAT AL o, vg, 7, d5, A
Bl 9l flavonoidelt tocopherol #& 241 @ALEE o] EEFA| Wb 248
atod A AsfE AAAZZ] Wi ReR FEHATHA, 1990 S FEY
flavonoide A 4¢l quercetin(Pratt 5, 1964; Pratt 5, 1965) ¢} querceting oFA &
] ko] FfEo] A=A, 1964) Aoz B HPNAME olid gats s
o] &rgE w89 A AHE AAANT =Y AT 7ARE AR B
g FgodAE BARE ALE S W 2-propen-1-ol# dimethyl disulfide7}
Mz g JRoz  HEHUG 059 #FE Az e

S-methyl-L-cysteine sulfoxide’} 71g ¥ o224 FAHE AEEZA(E, 1994) B

A
ol

()

Ay N AEE dimethyl disulfidex 3, vlE, ¥3te 553 Fu) HEA w4y
#3 SIREY ¥ FWY FHY BX AW ZHAES) 4o By
Feje] BeAEE0) dorle Fue WEE FIHE AvAFL Ao Y49
oh oz kAR wm AREY oY@ ave Jdozd ATE T o A4
s ojol & oltt,

w3, Ao] gheE HEL stddE e W TR olmmae] FIuree
oA P4F #MEPo) i3} g Yde RIrl B (Baker
Lips, 1951) ¥ A8 & 2143 vy FRot 243 g FAd = e IF<%
ol xmAk, 53] zZA 3}l wkg-o] dld wrg-Ado] & arginined] HUlHoZ Wo] &&E

AcH(Table 56). uwebx] AA3} w139 APEEC AE F hexanal 5 EX3} A

offt

, 1998;
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gatel 2 e FFE FAAATed ¥ 9FEE wFe A2 FZH
FAEE AMESHA &L @rE g8 & g9 dlE RARE A4 @9e 7
BollA we]l HE @ AL benzenel.Z oL ofildlA F2 FAHE ¥ HJRE

oo},
6) H=ste doiy FH3 FF3ge] UFd BAEY A

b #54 54

geE d3 FAAE HAE gy $99 12 249 Y Y A48 §
& A7Me g9 w9 2Ea #3339 454 548 vasy] Yt mARAS
33 A3 Table 603 2T},

F ¢ AE, =M A, g § @ BN A=t g9ry 3950 d3w
of Hla) FoHoer w& e Ustiid F =29E FHEL GFH A&
dE =% AL widen BER fFHoR vt ol: g
ol (Table 44) SHE®ET 7] wiiEd ved 242 yzdd. FA48E A
% gvg #92 FARE HAUlEA && AEE v § oFR =dHE o
Ror "gme Wolxle Aoz eyt RARRE ¥ vk, 7, 43, AR
AbgEt A olEd ¥ flavonoid, 3| anthoxanthine MAEe] 7tdza
teEdE 4o =@ AZo] o oW Aoz AZdY. E£H YoM AFd
W= FHet ofvlmAtzie] 243 v grY Helgd o g8 Aog qda2ge
heme 3¢& Tol #@ol ZNFE FAFgozN dra 99 e FrE &
ol dF FFE MAE Aoz 4Z4g.

oM FAl A Algzte] B AolE Rk g9 gvsh uAdS &
o @& FARE AMEA &2 #@riE FRAAN M BE e By 2 tgo)
gEgeolger FARE AT d@vy F9) MY ¢S fe Bk 293

& Pt RARE ARORM feoR FaE Ae FolA AFHAR)
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FAg FHE flavonoid 22 A st Aol AW AHE AAAA e
Aoz YZbE(R, 1994) F& A8 T3 FARA de #FAE 249 F4 7
Ao gt Ak & Ao,

"7l 5 FudA e gE%8el M w2 @& dgdllz FARE AMEEN
e wrg 38 7MY @2 ge B "l S5 Fvie AU #de]
hE Y02 glutamic acidet 37 e o FAste] e IS We IMPY
ol §EDolM 7Md Bkw Aol(Table 46) &7 & ¥Fvle ZE

-

A v aela ojgt gEd P A2 mtEA g f4 HAE gt
S F8M 7 w2 e YEhlA s ole AW FFol B3k7(Table 44) HE
o vetd A3z gz

£ 54 e RARE ASEA F2 "oy w9edM M g2 #&%

tle

B ol Feol o) th& NEEHRT Bk7|(Table 47, 58) W22 Bt}
a8y FARE AMEE Bre S8 HHBEY Fed ol m2HE ¢ @
BEA W ARE HA AL opAlEe ddd FviEc] EAFLE M FH4
o7k AopRes Wil | el ohdsl Azw

s b, B, Fu5, 4729 Fuie RARE AES gid 29 AR £

Moz xe @g ngt  wde FEx €Yol Hold 3YERDG o=
e o7l FRS S8 2714 § ge JEEel w

AH NG Aoz AzE
H guke W= obn:=4kel glycined alanine(Z, 1990)¢] ¥k
¥ RA&(Table 38) Ao 4 dF& vH& Rolrh

Aol As By F¥Ee] REBEY 3oz gded o Ags e
89 Nayl glutamic acid(F, 1990) o] #Ewa] FEdA o ®SkrI(Table 47,

58) w&<Q Aoz E=Fr)

Lot e FARE AHES wrE 80 fFYHeE w2 #%d vehdin

ol o, miE, ¥, &3, A% 9 FAH FfE diallyl disulfide & #3% &

- 137 -



31350l Al 7o Eo)9l+ shogaol, ginferol, gingeron 52 3n A&
g Eoled MHAHR JFE MRS Aoz AREy. ®1E oAt
UEl = tryptophan(F, 1990) ¢ g&o] BAEE AMEE @98 F% o
=(Table 56) #@o] gl& ALE HlG

TARGAE GH"e] FHA 24 & FHAM M w2 #E vE

ol
L
03
>

of
i
Py
tlo

5%
32
i)
L

JRed /e gzte] AR Be AL AWED] WAV (Table 44) HEA 2
oz AZAYG. Bas FARGANE YARE SR B 29 Y we

A2 YveliEd o 3, %3, nly S F§HF FFEoy A EoUE
shogaol, ginferol, gingeron %9 vanilyl ketone® Z& #§&Eo] o3& nx Jet

¢ Az BAo(H, 1990).

el Al Hrhg 217k #eA 549 Fre sl 2 Alge Hitge &8
FAE BAM(principal component analysis)g& AA% A, A 1 FAHEPCL), A 2
FHAEPC2)0] FWF 50%% 26%E  Zk4 AdHsiFol FHEF 74%E AP
FAtHTable 62). ¥ Ay ALEE #AF5H FHES PCIx)H PC2Ay) FHEAZAA
el 192 Fig. 19 slom o5 HE A Y A= Fig. 29 Aok, PCIXF)
# PC2AYH)el Wit 4 548 R3td =& olid™oes vedl Fig 1€ &
W PC 1o tisiA o, vbs , F, A%, 49 Fujg &0, & AE 73R Fo] &
(HNe& A Fatele] A AWdn|, A& v Fr], FHHAJE o], G &

o, WS Ul &4 g, £E4 TR Fol £ EA R gt

%, BaE 7ol ool FRBAE A AL W, vy, F, Fuh, 4% T AR

o FFE 3 345 FdFE)U Ao S92+ vanilyl ketoneF AL I FE T
o] guloly} E A TAHRZY ZAEE Folb H T wWEQd Rom AGH



B &ntal B oy Fgzte] AW #d gu| e o)F) BW FujEe PEE RBFE
B 93 R Rog FEHch PC2 ddME g1l &4 @, @k, AW
gul, AN FARL Fol FHor Rasel gu gE, o5 AR, w4
e} 22 onEF guto] F(-)og Rt vk wHAM Hiy] &4 gl
Eoantd A st 9 nXe Aoz A4

Fig. 2% PCl3 PC2¢l wigt 2} Az €9 A8 Yl i, PCle o3
Fo wgoz EIEFHO e MNEE FASE ALY HuEy FER 9EL PC
1(Fig. Dol oish 4o Hdgoz Faa 5459 2=/t 23S & & Aok, oo
2 PCley ulsl &o Wedoez BExsn gle ANEE FARE AMEEA & &
2 F83 % FEHEAM &L IR WFS ] F olF HH BEHY A= F

e &+ A

e grie geozA ol ndd 549 ZEA 3 AL

U W
D dEsFE g9y §¢
BAEA e B/ A3 '"rg 389 HAxHAoR Axzd AR 9A
Mg ‘gHe &9 base’ BT} YHSKFTEANY AL steAoe] Eou HFHA
M W EsE g See By gReR AddE A8sE AMREriE A4
a5tk

gH g E AT WYRSS Az 22
JA55E greig §59 g@ried S5 I HEE EFY SFEY
T3 BEAe #/E ATE Table 629 Ve Utk =39 Hxo gr Fo
@z gre dviel 49 EF M &) woldFE FrV FAHLE golyll

e
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Hod Friek RS Fgueae 37 vge] EFE MY W e e
I 37 W& AMEe §f48ez AR 5e diy] 4 Fuie dute Axg
ok wds i Wgs gl 59 ol H(off-flavor) AE7F 7MY a ourg
A 54 g7 £ sk M 5L 37 vEe NEV g g AeE W
HEFEA 71 A8d Aoz gaEin

3) AR e A% Hx9 HA Yot £F

7h &N 715 % HA

Alge] tet 715 xE HA A3H(Table 63), T84 71559 &) 7135 A
=AE 15% A7ME A7 M B g vEdt. B9 JzEE Bx8
15% H7bgk Algdto] fHog we g HPew i XS AlojdAE #
oA Zolg Holx ¥tk Hgte] MIENME 15% AE7 M 2L e
Fo 1% Alast frelAel zole Yl

DS ICEE I ENE 2
ANzgd) B A% AE Awyd 97 Asel HF AsE Table 649
B itk wabel Aslwel eSE A4 97W Ahe §Fo] WelAE Ao

2 Hol %3e] 7L WHSSF AFLE FHANNE AL FAF 4 QAT

o 2o HH Bk »z

539 A7k $E0l Bold4 R YESFY AZAE FHIYSY B B
AT %28 1% $EOR W Aat A% wwds 29 dudd, =
FHH V1sme P S EENN fH0R MY e e nAn 4B N
9 sl FeHolAE FAD e Agd Ha] £E g dehiirlel 1%
& 339 H3 W7 fEow AHEA.
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ooEEY S AFEe] A4 Hla

grge vmEFoE AR ADdA S35 AFHLE S5 Az o)&HA Y

& Wolmz HHS JAH T& nYIHHE g SEAEe] dbe s A

datot, wakd Heg S50 5% ‘] gv)e S-S f JrhEA (6,0009
7] FHe e AlF7H22,000

R

/kg) & AF AT et Az @ol 2ol 4
A/kg)er wlad wf 7}4 AAWANA 43tk HAe ABolWA AR dIHe

A AREHR de Hav|e dF

ri‘)‘_x’

gog g o83ty SFAELE AMINAS BF
dwoz wE FE S5AF(12,0009/ke) T vy o AoiFor Ay 47t

Aato]l 7hsd Aol 717 ZAHe e Rez e, 53 HZ A

4E
sE GAAAS AAG FHed) FHA FA A7EY A ME5E nAT o
olggol e HEAES AFHE FA4 BE Audy 47E
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Table 1. High performance liquid chromatography (HPLC) conditions for

analysis of free amino acids

Column Pico tag 85X300mm

Column oven temperature 46 C

HPLC Pump Waters 510

HPLC injector Waters 712 WISP

Photodiode array detector Waters 990 254nm

Solvent A 1.4 mM NaHAc, 0.1% TEA, 626CH:CN; pH 6.3
Solvent B 609 CHCN

Elution Linear gradient of solvent B(0-100%6)
Flow rate 1.0 ml/min

Run time 25 min

Equilibrium time 10 min

Injection volume Standard 4pl

Samples 10pl
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Table 2. High performance

liquid chromatography(HPLC)  conditions

analysis of nucleotide and the derivatives

for

Column

Column oven temperature
HPLC Pump

HPLC injector

Detector

Solvent

Flow rate

Run time

Equilibrium time

p-Bondapack (3.9 300mm)

30T

Waters 510

Waters 712 WISP

UV detector (254nm)

196 TEA (phosphoric acid, pH 6.5)
1.0 ml/min

30 min

5 min
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Table 3. Level combinations for the two variables, chicken head, cooking time using

block confounding scheme

Block 1 Block 2 Block 3
Treatment 1 (600, 40 )" (800, 40) (600, 90)
Treatment 2 (800, 90) (1000, 90) (800, 140)
Treatment 3 (1000, 140) (600, 140) (1000, 40)

* chicken head (g), cooking time (min)
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Table 4. Randomized scheme for sensory evaluation

<Replication 1>
Person Block Trial 1 Trial 2 Trial 3
1 2 T2 T3 T1
2 1 T3 T2 T1
3 3 T3 T1 T2
<Replication 2>
4 2 T1 T2 T3
5 3 T1 T2 T3
6 1 T2 T1 T3
<Replication 3>
7 1 T3 T2 Tl
3 2 T2 T1 T3
9 3 T2 Tl T3

* T ! Treatment(See Table 3)

- 145 -




Table 5. Induction coupled plasma

for analysis of minerals

emission  spectrometer(ICP-AES)

conditions

Description Condition

R. F. frequency 27.12 MHz

R. F. power 12 KW

Nebulizer Burgener nebulizer

Coolant gas 1.4 L/min

Carrier gas 0.9 L/min

Auxillary gas 1.2 L/min

Analytical line Ca @ 3933 nm
P 1782 nm
Mg: 2575 nm
Na : 5895 nm
K : 7664 nm
Fe : 2509 nm
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Table 6. Gas chromatography(GC) condition for analysis of fatty acids

Equipment
Column
Carrier gas

Oven temp.

Injection temp.

Detector temp.

Gas Chromatograph (model 6890, Hewlett packard, U.S.A)
DB-wax (30m x 0.32 mm id.x 0.25 pm thickness, J&W, US.A)
Helium 1.5mL/min

180°C/2min ~ 4°C/min ~ 230°C/9min

230 °C (Split ratio 1:30 )

250°C (FID)
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Table 7. Gas chromatography(GC) condition for analysis of cholesterol

Equipment Gas chromatograph (model 5830 series II, Hewlett packard, U.S.A)
HP -1

Column (5m x 0.25 mm id. x 052 dm film thickness)

Carrier gas Hellum 5 psi

Oven temp.  220°C/10min - 10°C/min - 280°C/10min

Injector temp. 260°C

Detector temp. 280°C (FID)
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Table 8 . Coding of levels of variables, chinese radish, ginger and onion.

Independent Levels
Variables Coded Actual(g)

0 50

Chinese radish 1 150
2 250

0 0

Ginger 1 20

2 40

0 0

Onion 1 50

2 100
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Table 9. 3 factorial design with block confounding scheme for sensory evaluation

Scheme 1

1V 2 3 4 5 6 7 8 9

000 001 002 100 101 102 200 201 202
012 010 011 112 110 111 212 210 211
021 022 020 121 122 120 221 222 220

Scheme 1

000 001 002 010 011 012 020 021 022
012 100 101 112 110 111 122 120 121
201 202 200 211 212 210 221 222 220

Scheme 1

000 010 020 001 01 021 002 012 022
120 100 110 121 101 111 122 102 112
210 220 200 211 221 201 212 222 202

P Jdentification numbers for panelist
The order of panelists was randomized in each scheme. The order of
evaluation was randomized for each panelist.

? Coded level combination of chinese radish , ginger and onion as shown in
Table 8; ef. 012 = chinese radish 50g, ginger 20g, onion 100g
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Table 10. Coding of levels of variables, chicken head and cooking time.

Independent Levels

Variables Coded Actual
Chicken 0 800
head(g) ! 1400
g 2 2000

. 0 80
io‘)k(mg_ ) 1 130
me(min 5 180

- 151 -



Table 11. Block confounding

experiments

scheme with

replication for 3xX3 factorial

Replication 1

Replication 2

Replication 3

person
TRT'1 TRT2 TRTS3

TRT1 TRT2

TRT3

TRTI TRT2 TRT3

1 1400"80" 800,80  2000,80
2 800,180 2000,130 1400,30
3 800,80 200080 1400,80
4 2000,130 800,80 1400,180
5 800,80 800,180 800,130
6 800,130 2000,80 1400,180
7 1400,180 2000,130 800,80
8 2000,80 2000,130 2000,180

800,130 2000,130
2000,130 800,80
2000,130 1400,130
1400,130 800,180
1400,130  1400,80
800,180  1400,80
800,180 1400,130
1400,80 1400,130

1400,130
1400,130
800,130
2000,80
1400,180
2000,130
2000,80
1400,130

1400,180 800,180 2000,180
1400,180 800,130 2000,80
1400,180 800,180 2000,180
2000,180 1400,80 800,130
2000,80 2000,180 2000,130
2000,180 1400,130 800,80

800,130  1400,80 2000,180
800,130 800,180 800,80

"The amount of chicken heads (g)

PCooking time (min)

"TRT : Treatment
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Table 12. Coding of levels of variables, ginger and onion

Independent Levels
Variables Coded Actual(g)
0 0
Ginger 1 %
2 50
0 0
Onion 50
2 100
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Table 13. Block confounding scheme with replication for 3X3 factorial

experiments
Treatment (ginger, onion)
Panel
1 2 3

1 0,0) (0,50) (0,100)
2 (25,0) (25,50) (25,100)
3 (50,0) (50,50) (50,100)
4 0,00 (25,0) (50,0)

R1 5 (0,50 (25,50) (50,50)
6 (0,100) (25,100) (50,100)
7 0,0) (25,100) (50,50)
8 (0,50) (25,0) (50,100}
9 (0,100) (25,50) (50,0)
1 0,0) (25,50) (50,100)
2 (0,100) (25,0) (50,50)
3 (0,50) (25,100) (50,0)
4 0,0 (0,50) (0,100)

R2 5 (25,0) (25,50) (25,100)
6 (50,0) (50,50) (50,100)
7 0,0) (25,0) (50,0)
8 (0,50 (25,50) (50,50)
9 (0,100) (25,100) (50,100)
1 00 (25,100) (50,50)
2 (0,50) (25,0) (50,100
3 (0,100) (25,50) (50,0)
4 0,0) (25,50) (50,100)

R3 5 (0,100) (25,0) (50,50)
6 (0,50) (25,100) (50,0)
7 0,0) (0,50) (0,100)
3 (25,0) (25,50) (25,100)
9 (50,0) (50,50) (560,100)
1 0,0) (25,0) (50,0)
2 (0,50) (25,50) (50,50)
3 (0,100) (25,100) (50,100}
4 0,0) (25,100) (50,50)

R4 5 (0,50) (25,0) (50,100)
6 (0,100} (25,50) (50,0)
7 0,0 (2550) (50,100)
3 (0,100) (25,0 (50,50)
9 (0,50) (25,100) (50,0)

~R ! Replication

-Samples were provided randomly
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Table 14. Sensory attributes studied in this experiment

Sensory attributes

Appearances Flavors Mouth feelings
Darkness Bloody Astringent
Yellowness Organ meat-like Greasy
Turbidity Chicken-brothy Pungent/bite

Fat-like
Metallic
Wet cardboardy
Painty
Green onion
Garlic
Radish root
Onion
Ginger
Sweet
Salty

Bitter
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Table 15, Lexicon of flavor descriptors for chicken-head soup

" AL & o ICERE B
Appearances
1. Darkness % il(pale) W& (light) A HE oF & (dark)M 7= 2] W

(o5& AXx)
2. Yellowness
(@AM AE)
3. Turbidity
(%=)

Flavors
4, Bloody (8 ¥ 9])

5. Boiled ginger
(FTA A7)

6. Chiken-brothy
(7] §59)

7. Cardboardy
(FFEA )

8. Cooked green onion
(7 =9)

9. Cooked garlic
(237 mb=9)

10. Cooked radish root
(8 o)

11. Cooked onion
(2% Fste))

12. Fat-like
(A ¥ke))

AR AAH A2 o Fe H=
NE7 WE =il g

2

Bl G, WA g A=

o

9% RAAFAN e Weh BAE Griz FEAY )
S #do] Je 54
BE B4 o8 A% Bad P

H317] SdA] e Frge(tasty) g0 g Aa x)w
o] Z3lgo] Y= Hur] EF9 gn)

oFZE AkdiE AurE AEE FriE P2e untBAE QAT
= B4

7l oM Ye 553 3

[«]
fy

3

g3 nlse) EEW Yz e A3

)

fm

Z35Eol FHE A4¥ FolA s E53 gn

Bk(sweeno] Bol =AAE I3 Fure] EEe

Ay ddd 54z 718U de ERAAM fAHE
Kl
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2 A of &9 4 9
13. Metallic o1} P8 APAIE 4% AW P

(F&49)
14. Organ meat-like
(Fa719))
15, Painty
4 HAES)
16. Sweet(T5r2])
17. Salty (&3t €])
18. Bitter(&=3t9])

Mouth feelings

19. Astringent
(FEA9)

20. Greasy(7] &%)
21. Pungent/Bite
(B2E)

Aol EHY o2 %A B

A7 gol AP wdzel B4

g RRed 433 tdds aAsE AN, A9 53
Bag w74 B4

g3 Hekalums)el =& 592 W FEA (puckering) £+
Az (dry) o2 BAMEE FAWAA 27e 8384 7

N

Z_]'

nnyga 7§77 Be ALR BAEE TARS

L&, 9, WA FasA A =re 8 gL
%}Ew}, AR B A, AR Tl =FHAE W 8, =, 2
TA AEA He 54 I AFHY 54 3

_.1

rlr

- 157 -



Table 16. The references and intensities of flavor descriptors for chicken-head

soup
£ o EsE 2 AR
Appearances
1. Darkness & of

2. Yellowness $§1

3. Turbidity 1. & oF
2. SR (ME9F) 10% 34 H A
x 289 MAAE 2EAE vlge] £ petri dish
o] 919 AANSS 77t 0mly He ¥ 2}
H AR ARE S48
Flavors '
4. Bloody Timethyl amine 0.005% 3]4} <} A

* capped tubeol 10ml Bo} A&dA AA|
5. Chicken 1.5 9 (kg ) FFAY 4w & ¥ 6087 ok
~brothy 39) £ §H 26EI1TE 43 279 AF0E A
7;194 50% & Ag 60T =2 AA|
S(lkgA )0l FFAL 29 BS @i 1208 7
ﬂ‘é‘ 60, 3518 608) £ H 26+1TE AF 27
o] Ao g A8 AL 60T & AA

6. Boiled 1. 244 o) A8 A% 10g2 #eEUkgES 30 ¢
ginger B2 71gd Aol ol 1082 7tEd A
2. 43 "rln A Y 60ge #HEE (dkgEE A
3087 71Ed Aol 2ol 1583 7tEE A
7. Cardboardy 5X6 cm #FEAE Eo @3 1027 @3 Ad A 7
8. Cooked 1. B¥YE 111713}51 FA% divte] FFEE 10gl of

green onion 2kgdl B& ¥ 1087 71gE A
2. HEHE XﬂﬂﬁPﬂ FA% dae] FRE 100gel 7
2kgol B2 YW 3087 J1ds A
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4 o g E A AT
9. Cooked garlic 1. Zvbs 10gel 2kgel #& Wi 1087 719& A of
2. 7l 50gell 2kgel & Wi 3087 g3 A 7
10. Cooked 1. AR 5 20goh 2kge] & 93 1087 7 ¢
radishroot g3 A
2. ARYUA T 200g9] 2kgo] E& P31 308 IE A
!
11. Cooked onion 1. ﬁ’é Wrla e %g 10gd 2kge E& ¥m oF
B7l 71d3 A
2. Zd’é ol A 49 100g(RYL 10E 25 8) 7
of 2kge B8 Wi 3087 HEE A
12. Fat-like 1. (kg E) FF A9 49 ES Y1 6083 <
3he) # ¥ 2B+1TE A8 279 2oz A
2 A9 50% XN YE 60T A
2. A gHFAe 2dES ¥ 12087HCHE 608, 7t
ZE 0R) B2 AL 60TE AA
13. Metallic FHTE AR g2 10448 4 1Y WNE T %
14. Organ 1. s=l&gel 7uje) B& Hi 608 #A H 23 o
meat-like 2% A8EY 50% A AL 60TE AA
2. HAEFe) 4u)e] EE Yu 608N #BY F 28 F
Ao AZES 60TE AA
15. Painty 10cm 49l Correction pen(Pentel co., Japan)g =i 7¥
WA s ZA st
16. Sweet 1. & ok
2. 2% ABALAD) &Y 7
17. Salty 1. & oF
2. 0.2% 25 (%tF) & 7
18, Bitter 1. & ok
2. 0.1% caffeine (Sigma) &) 7
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£ o xEgFEEA 7
Mouth feelings
19. Astringent 1. & oF
2. 500g B8 8%7F #<2 A9 tea bag(Lipton, US.A) %
& 287 g2 Al A
20. Greasy 1. TFUkgAE)l FFAL 48 B8 Wi 608 o
E) #<2 # 2B6EX1CTE A48 289 A%z AE
A 50% AL 60T & AA
2. =A @5FA9 20lEs ¥ 1208(FE 608, %
FE 60%) #< A9 H3VIE & 60CTE A4
21. Pungent/Bite 1. €
2. 43 H7132 A% A7 60ge HoEUkgESE 30
2 7hg& 2 2o 1687 7Hd3 A 7

* 319 : Hot plate(S1500, Rommelsbacher Elektrohausgerate, Germany) 2]

3UCEE) 539 AHE &, FE2 24 g9,

* 9 AEF 8§78

BoHAl &2 AA AlRE 50ml vialdl @o} AA
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Table 17. Free amino acids in soup prepared with chicken heads soaked in water for

0~90 min
Soaking time (min)
0 30 60 0 w
T T e T T
100mé 100mé 100me 100me 100mé
Cya"

. 074 027 058 021 063 024 052 020 000 000
ASX*** 1329 486 1237 458 1249 482 1224 473 008 065
GLX 6373 2331 5763 2133 5586 2154 5790 237 08l 665
Serine 2786 1019 1409 521 1520 58 2615 1010 037 301
Glycine 4371 1599 4606 1704 4563 1750 4273 1651 405 3317
Histidine 626 229 524 194 632 244 624 241 000 000
Arginine 834 305 770 28 58 227 824 319 000 000
Threonine 2023 740 2042 756 1727 666 1813 700 011 088
Alanine 3053 1117 3308 1224 3170 1222 2899 1120 083 681
Proline 1040 380 1317 488 1176 454 1005 38 019 157
Tyrosine 436 159 640 237 634 244 393 152 026 212
Valine 809 296 930 344 846 326 732 28 082 669
Methionine 248 091 364 135 364 140 272 105 018 147
Cysteine 000 000 131 048 131 050 000 000 000 000
Isoleucine 546 200 570 211 541 209 517 200 039 321
Loucine 900 329 1067 395 99 38 868 335 061 49

. 382 140 416 154 38 148 35 138 034 27
Phenylalanine
Tryprophan 20 104 402 149 360 14£ 30 119 15 1304

, 1221 447 1468 543 1397 538 1316 508 159 1299
Lysine
Total 27336 10000 270.19 10000 25936 10000 25884 10000 1221 10000

*Cysteic acid, #** The sum of asparagine and aspartic acid
*+*% The sum of glutamine and glutamic acid,

R Remaining water after soaking for 90min
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Table 18 Nucleotide and the derivatives in soup prepared with chicken
heads soaked for 0~90 min

(unit:  g/ml)

Soaking time (min)

0 30 60 90

ATP 0.33 0.33 0.33 0.33
ADP 0.67 0.67 0.33 0.33
AMP 70.26 64.27 50.62 48,62
Inosine 27.64 24.31 12.99 13.65
IMP 8.99 7.99 6.33 6.33
Hypoxanthine 49.95 43.96 50.95 49.62
Total 157.84 141.86 121.88 118.88
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Table 19. The effect of soaking time (0~9 min) on sensory characteristics”

of chicken—head soup

Soaking time(min)

Attributes
0 30 60 %0
Appearances
darkness 1031052 85+05% 76+05° 47+05°
yellowness 108106 9.0+05 77+£05° 51+07°
turbidity 90105 75+0.3° 6.010.3° 51+05°
Flavors
bloody 76105 62+05" 63105 51+05"
metallic 83+0.8 53%0.7° 70+0.6® 47+08°
organ meat-like 97+0.7 74+0.7° 71£05° 64107
chicken-brothy 88+1.1°% 95+0.7° 72+08 76+0.7°
sweet 6.3+1.2* 71+10° 52108 6.7+1.0°
salty 62108 59+0.7° 5.7£09° 65%1.0°

" Mean£SE.(n), n= 27
? Means within rtows followed by the same letters are not significantly

different (Tukey test)
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Table 20. Free amino acids in chicken-head soup as affected by

blanching

Chicken-head soup

Free amino acid prepared with prepared without
blanching blanching

£ mol/100mé mol % £ mol/100me mol %6
Cya" 0.47 0.20 0.58 0.21
ASX™ 12.19 5.25 12.37 4,58
GLX™ 53.41 22.99 57.63 21.33
Serine 18.03 7.76 14.09 5.21
Glycine 34.97 15.05 46.05 17.04
Histidine 4.45 1.92 5.24 1.94
Argnine 6.35 2.73 7.70 2.85
Threonine 17.47 7.52 20.42 7.56
Alanine 2741 11.80 33.08 12.24
Proline 10.97 472 13.17 4.88
Tyrosine 3.4 1.65 6.40 2.37
Valine 7.47 3.22 9.30 3.44
Methionine 1.64 0.70 3.64 1.35
Cysteine 0.73 0.32 1.31 - 048
Isoleucine 4.09 1.76 570 2.11
Leucine 7.85 3.38 10.67 3.95
Phenyl alanine 3.96 1.70 4,16 1.54
Tryptophan 431 1.85 4,02 1.49
Lysine 12.70 5.47 14.68 5.43
Total 232.29 100.00 270.19 100.00

*Cysteic acid
** The sum of asparagine and aspartic acid
*x+x* The sum of glutamine and glutamic acid
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Table 21. Nucleotide and the derivatives in chicken~head soup as affected by
blanching

(Unit: pg/me)

Chicken-head soup
Nucleotide and

its derivatives Prepared with Prepared without
blanching blanching
ATP 0.17 0.33
ADP 0.20 0.67
AMP 34.97 64.27
Inosine 13.32 24.31
IMP 7.33 7.99
Hypoxanthine 47.29 43.96
Total 103.23 141.86

Y chicken head (g), ? cooking time (min)
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Table 22. Concentration of free amino acids of chicken-head soup various amount of

chicken head and cooking time

@0'4F) | 6090 | (B00140) | (B040) | (0% | (B00140) | (100040) | (100090} | (1000,140)

Cya' 01°02" | 0060002 | 0702 | 0302 | 030D 1002 | 020D | 0602 | 080D
ASX™ 59 G2 | 5924 | 16940 | 826G6) | 883D | 16337 | 1066G6) | 12446) | 19136
GLX™ 28 Q17| 0019 | KICLY) | 220CLE) | 563099 | BURA | DENY | F76C1Y |1175222)
Serine 119 (104 | 6024 | 16539 | 151102 | 9333 | 15235 | 190100 | 4162 | 15730

Glycine 195 (17D | DABY | 611046) | 40063 | 442057 | 646(148) | 310064 | 461070) | 7163144)
Histidine 28 (25 | 4920 90(22) 3222) | 53019 86(20) 4323 5219 | 12724
Arginine 33 (29 | 312 93(22) 4128 | 582D 82019 58@31) 7729 74(14)
Threonine 70 61 | 14960 | 8468 9162 | 0372 | 27463 | 12767 | 0476 | 30267
Alanine 135 (118) | 317128 | 409119 | 172016 | BKI2D | N71LE) | 24118 | 3B1122) | 621018

Proline 47 @1 | 1747 | D749 61(41) | 14963 | 19945 7640) | 132(49) | 271963)
Tyrosine 26 (23 | 46019 92022 312D | 5520 | 10725 41(22) 6424) | 125(24)
Valine 33 28 | 8534 | 125380 4329 | 9233 | 13631 5529 9334 | 17233

Methionine | 06 (06) | 30(12) 5513 006) | 3613 3708 1.5(08) 36(1.4) 57(11)
Cysteine 08 7 | 0502 1.002) 0%06) | 0602) 13(03) 1005 1.3005) 1.0002)
Isoleucine 22 19 | 4006 68(1.6) 2520 | 45016 73017 3709 5721 88(1.7)
Leucine 43 (38 | 9538 | 14084 8739 | 10136) | 15435 7439 | 10740) | 19838
Phenylalanine| 16 (14) | 5924) 86(2.1) 1913 | 5720 | 10624 23(1.2) 42015) | 11522)
Tryptophan | G0 Q0 | 14468 21962 | 0000 | 13247 | ZB0E7) 0000) 40015 | 31369
Lysine 54 @7 | B3I | 20504 | 906D | BUW02) | P60 | 10666) | 14764 | 51297

Total 114.3(100.0) | 2472(1000) |4196(100.0) |147.8(100.0)| 2824(100.0) {437.3(100.0) |188.3(100.0) [2Z70.2(1000) |S2BE(1000)

" Cysteic acid

™ The sum of asparagine and aspartic acid
"™ The sum of glutamine and glutamic acid
Y The amount of chicken head(g)

? Cooking time(min)

¥ 4 mol/100ml

Y Mol%
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Table 23. Concentration of nucleotide and the derivatives in chicken-head soup

with various amount of chicken head and cooking time

(ng/mil) ATP ADP AMP it IMP Hx" Total

(600", 40”)| 1.33 2.00 19.65 7.99 4.00 17.65 52.61
(600, 90) 0.07 0.33 37.63 8.33 4.00 41.63 92.57
(600,140) 0.67 0.33 74.59 19.98 10.99 78.92 185.48
(800,40) - 0.33 24.31 9.66 3.33 24.64 62.27
(800,90) 0.67 0.33 42.29 9.66 5.33 41.63 99.57
(800,140) 2.66 1.67 83.58 16.656 8.99 77.26 180.81
(1000,40) - 0.67 31.3 11.66 4.66 30.64 78.59
(1000,90) 0.33 0.67 64.27 24.31 7.99 43.96 141.86

(1000,140) 1.00 10.66 9457 20.65 8.33 88.9 224.11

Y The amount of chicken head(g) ? Cooking time(min)

? Inosine Hypoxanthine
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Table 24. Total amounts(mg/100ml) of Ca, P, Na, K, Mg, Fe and total nitrogen in

chicken-head soup prepared with various amount of chicken heads and cooking time

Total
Ca P Ca/P Na K Mg Fe N(%)*
600", 40"y 114 | 241 | 1/211 | 774 | 803 | 046 | 0.02 0.01
600, 90) | 172 | 487 | 1.283 | 1485 | 1470 | 067 | 005 0.03
(600,140) | 244 | 874 | 1/358 | 2895 | 2824 | 1.16 | 006 0.16
(800,40) 120 | 331 | 1/276 | 1069 | 11.39 | 054 | 003 0.02
(800,90) 149 | 530 | 1/356 | 1678 | 1664 | 063 | 0.06 0.06
(800,140) | 218 | 929 | 1/426 | 3267 | 3162 | 1.13 | 0.8 0.23
(100040) | 1.24 | 398 | 1/3.21 | 1261 | 1327 | 060 | 0.3 0.03
(1000,90) | 125 | 6.08 | 1/486 | 19.48 | 19.09 | 067 | 005 0.12
(1000,140) | 158 | 867 | 1/549 | 27.76 | 2744 | 093 | 0.8 0.26

YThe amount of chicken head(g)
Y Cooking time(min)

*Total nitrogen
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Table 25. The effects of various amount chicken head and cooking time on

Sensory characteristics" of chicken-head soup base

CH(@* CT(min)” pDK* 8 YE BL BC CA

600 40 40+094° 1.4+062° 292033 58+123° 341061  42+091°
90 66078 861057 7.1+061° 691108 811049 734137
140 [11.1+038" 11.2£057" 105058 7.6+091° 100+090°  9.4+1.10°
800 40 40%056°  23%10.92¢  31%064°  59£047° 40+071%¢  7.4+175°
90 8.0+1.30™ 76021 49+018 621097 78%0.15™ 7.0:+053"
140 [11.4£070° 128£054" 11.0£055" 7.1+113" 11.3+062°  64+094°
1000 40 39+080° 1.7+0.12°  37+072' 80+042° 54%1.11°¢ 83+013"
90 85£064" 841032 79+063° 7.3+082° 88*1.09™°  6.7+0.89°
140 [11.6+069" 130£078° 1152052 65195 97+120° 63+188"

CH(g  CT(min) FA MT mB OR PT RA

600 40 32+075" 7.8%2038 421091 337071° 29+135" 452067
90 80137 58%127%  79+145™ 78+096% 7.2+055" 652064
140 80+133" 95%0090"° 85%1.39™ 92+133" B82+150° 8.8+235°
800 40 35£032" 64122 47+037°  48+097 39+064* 3.3%055°
90 65057  831046° 8.0L041™ 87166 54+127° 7.3+189™
140 95%152"° 65£053% 1211059 93%+006" 77108 7.0%067"
1000 40 57+0.82" 98+078 50+120% 86%075" 71107 7.1%052%
90 8.0%£1.02"° 93+137" 81+041™ 9.1+062" 57+104 81%119"
140 97+091°  47%032* 96X1.27"° 116L140° 7.6%058 8.7+056"

CH(g}  CT(min) SW SA CR

600 40 39+078° 35%115°  55+1.25°
90 6.2+£131" 5908 79+137°
120 82+055" 100%1.14°  9.3%0.83°
800 40 46050 46+082* 62+1.14°
90 6.2%+170" 59+0.00™ 80+1.11°
120 80£1.02™ 100108  93+084°
1000 40 54100 6.0+095™ 6612007
90 72+096™ 71+1.26®  94+072°
120 |104+089° 97048  98%0.15°

" Mean*se(n) , n=3 2 Chicken head ¥ Cooking time
Y DK: Darkness, TB: Turbidity, YE: Yellowness, BL: Bloody, BC: Boiled chcken
CA' Cardboardy, FA: Fat-like, MT: Metallic, MB: Meat-brothy, OR: Organ meat-like
PT: Painty, RA' Rancid, SW: Sweet, SA: Salty, GR: Greasy
-Means within column followed by the same letters are not significantly defferent
(p<0.05, Tukey test)
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Table 26. Regression coefficients of the second degree polynominals for

sensory characteristics of chicken-head soup base

Coefficients DK? 8 YE BL BC CA
Bo -2.395 -6.694 14.244 8.908 -7.982 -5.153
B 0.008 0.006 -0.036 -0.016 0.012 0.012
B2 0.065 0.158 0.037 0.069 0.174 0.154
B -0.00001  -0.00001 0.00002  0.00002 -0.000003  0.000003
B2 -0.00001 ~0.001 0.0002 0.00001  -0.0004 -0.0004
812 0.00001 0.00004 0.00001  -0.00008  -0.00006  -0.0001
Coefficients FA MT MB OR PT RA
Bo 4857 6.876 -16.130 0.565 5.414 16.375
B -0.018 -0.015 0.043 -0.011 -0.018 -0.048
B2 0.128 0.148 0.096 0.156 0.118 0.139
B 0.00001  0.00002  -0.00003  0.00002 0.00002 0.0004
B -0.0003  -0.0001 -0.0003  -0.0003 0.00006  -0.0003
B2 -0.000002  ~0.0002 0.000201 -0.00007  -0.0001  -0.00007
Coefficients SW SA GR
Bo 11.169 0.992 3.936
B -0.023 0.0003 -0.006
B2 0.012 0.034 0.094
Bu 0.00002  0.00001 0.00001
B 0.00009 0.000 -0.0003
Bz 0.00002 -0.000 -0.00002

! DK Darkness, TB: Turbidity, YE: Yellowness, BL: Bloody, BC: Boiled chicken,

MT: Metallic, MB: Meat-brothy, OR: Organ meat-like

CA! Cardboardy, FA: Fat-like,

PT: Painty, RA: Rancid, SW: Sweet, SA: Salty, GR: Greasy

Y=38+ BiX1+ B Xy + Bu X3+ BuXi+ X X+ &

X1 = amount of chicken heads, X2 = cooking time
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Table 27. Analysis of variance table showing the effects of variables on the

sensory characteristics of stock made of ckicken head

Sum of squares

Source DF" "
DK B YE BL BC CA FA MT
Rep” 2 | 71 0.23 228 2652 358 1.37 798 434
Person(Rep) 6 | 3.8 8.13 417 1600 2024 2543 2806 1383
CH” 2 | 28 198 893 351 290 015 1055 37
Linear 1 2.65 1.74 365 123 280 0.06 854 0.2
Quadratic 1 0.20 0.24 529 228 010 0.09 200 353
BT 2 |244.95™ 506.99"" 27453™ 118 170.18"™ 228 11261™ 59
Linear 1 1244947 499.28"™ 273.00™ 117 16501™ 228 10805 5.23
Quadratic 1 0.01 771 153 001 516 0001 456 074
CH+BT 2 1.34 5.75 474 317 177 2813 047 57.04"
Error 12 | 2476 990 1369 2760 2101 6803 3039 5441
9% Variability 91.31 9814 9556 6461 9043 4574 8401 6095
explained(R?)
Sum of squares
Source DF
MB OR PT RA SW SA GR
Rep 2 | 787 1773 0.8 161 278 2788 1478
Person(Rep) 6 (2270 2971° 2506 4297 3130 1057 1647
CH 2 | 869 4257 578 2064 1373 6.08 4.86
Linear 1 | 200  4020™ 220 841 11368° 578 450
Quadratic 1 | 669 2.36 358 1223 236 0.30 0.36
CT 2 |13529™" 9321™ 4559° 49.68" 80.96™ 12764 53.05™
Linear 1 |13285™ 89.78™ 4544™ 46.40” 8065™ 121.16™ 50.33™
Quadratic 1 | 245 343 0.15 328 031 648" 271
CH*CT 2 | 433 1171° 1045 1146 235 1.48 0.07
Error 12 13016 1516 5618 3138 2337 1126 4068
% Variability 8557 9278 6078 8011 8487 9391 6868
explained(R%)
Degree of freedom 2 Replication ¥ Chicken head Boiling time

¥ DK: Darkness, TB: Turbidity, YE: Yellowness, BL: Bloody, BC: Boiled chicken,

CA:! Cardboardy, FA: Fat-like, MT: Metallic, MB: Meat brothy, OR: Organ meat-like,
PT: Painty, RA! Rancid, SW: Sweet, SA! Salty, GR: Greasy

* ok ok

significant at p<0.05, p<0.01, and p<0.001 respectively.
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Table 28. Predicted versus observed response values for chicken-head soup base

CH"(g) T (i) Org:m meat—likem Meat-brothy
PR OB PR OB
40 3.6 3.3 4.0 4.2
600 90 7.3 7.8 7.3 79
140 95 9.2 9.3 85
40 5.1 4.8 5.3 4.7
800 90 8.1 8.7 8.7 8.0
140 9.6 9.3 10.8 11.1
40 8.0 8.6 4.6 5.0
1000 90 10.2 9.1 8.0 8.1
140 11.0 116 10.1 9.6
Y Chicken head 2 Cooking time
¥ Predicted value “ Observed value

- 172 -



Table 29. Predicted and experimental scores of response at optimum condition

Experimental scores

Response Predicted values
Mean Range
Meat-brothy 9.0 76~11.0 9.2
Organ meat-like 89 6.1~11.0 8.5

(N=9)
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Table 30. Concentration of free amino acids of chicken-head soup base at optimum

condition

# mol/100ml Mol%

Cyax 0.6 0.2
ASX 9.0 3.1
GLX %% 56.4 19.6
Serine 15.7 54
Glycine 45.0 156
Histidine 3.5 1.2
Arginine 6.7 2.3
Threonine 214 74
Alanine 385 134
Proline 14.6 5.1
Tyrosine 56 2.0
Valine 99 34
Methionine 1.7 06
Cysteine 0.0 0.0
Isoleucine 35 1.2
Leucine 6.4 2.2
Phenylalanine 59 2.1
Tryptophan 14.6 51
Lysine 29.3 10.1
Total 288.1 100.0
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Table 31. Contents of nucleotide and the derivatives and minerals in chicken—head

soup base at optimum condition

£ mol/100ml mg/100ml
.29
ATP 0.33 (;a é s
ADP 0.33 :
AMP 50,69 Ca/P 1/4.05
H Na 168
I 18.65
K 16.2
IMP 6.66
Hx? 38.96 Mg 062
' Fe 0.10
Total 115.88

v Inosin, 2 Hypoxanthin
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Table 32. Proximate composition of chicken-head soup base at optimum condition

A B
Moisture'’ 98.7 98.5
Crude ash® 0.1 0.2
Crude protein"” 0.5 1.1
Crude fat” 0.08 0.2

A: Chicken~head soup bhase
B: Chicken bone soup (In. Recommended dietary allowances for Koreans,1995)

V95 ? mg/100g stock, Yg/100g stock, “g/100g stock
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Table 33. Contents of fatty acids and cholesterol of chicken-head soup base

Fatty acids Content" %
Lauric acid(12:0) 0.07 0.1
Myristic acid(14:0) 158 2.3
Palmitic acid(16:0) 18.40 26.3
Palmitoleic acid(16:1) 7.69 11.0
Stearic acid(18:0) 5.05 7.3
Oleic acid(18:1) 24.87 35.6
Linoleic acid(18:2) 11.85 17.0
Linolenic acid(18:3) 0.38 05
Total fatty acid 69.89 -
Total lipid 80.00 -
SFAY 25.10 359
MUFA? 32.56 46.6
PUFA® 12.23 175
n-6/n-3 ratio” 31
P/M/S RATIO" 05/1.3/1
Cholesterol 0.4729mg/100g

" fatty acid content edible portion(mg/100g)

? fatty acid composition per total fatty acid(%)
¥ Saturated fatty acid (12:0. 14:0, 16:0, 18:0)

¥ Monounsaturated fatty acid

5 Polyunsaturated fatty acid

6

' n-6/n-3 : Linoleic acid/ Linolenic acid

" P/M/S : PUFA/MUFA/SFA
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Table 34. The effects of various amount of vegetable on sensory characteristics

of chicken-head soup base

Xe [Xo| X3 | Yo | Yo Ys | Ya!| Ys | Ys| Yz | Ys| Yo!Yw/| Yu| Yo
O] 55| 44| 77196 |83 86|74 |83 10979 |84 | 66
O 50| 61 67| 811565 |76179|66|71| 9561|721 40

100) 74| 90]109]|67 |92 |86 |69 |82 | 82|60 |84 |57
0 (100 74| 89|57 |72 |67 167 |53]| 76|50/|47 |79

50 [ 20| 50| 90| 79 91|61 |78 76|41 |50| 4855|4671

100 76| 84) 98148 190 |58 75141 71]47 50|50
0 97| 67 84448716959 37) 86|32 52|68

40| 60 )11.0| 84111} 47 |61 85|62 45| 69|59 |44 6.1

100 91| 93113329 | 5743|6746 | 39|47 34|65
0| 35| 74| 4719519898 |83 85| 96| 7619349

O 50| 83 66| 71|46 |67 |59 |58]|71| 6768|6739

100 48] 82]101|38 84|44 |69 63| 48[61 |61 |95
0f 79| 78| 76|68 | 80167 |72 |47]| 94|58 |84 |58

150 | 20 | 50| 7.7| 73| 95,40 (79 (84|42 55| 64|61 |46 |67

100 | 67| 84(104|37 |63 |60 |64 |44 | 61| 46| 4094
O 74| 70| 8350|7388 |71|80| 81|46 (48] 80

40 | 50 98| 70| 93|52 | 74|77 |59|64] 6369|6090

100) 82} 79]105| 44 85165 |71 | 71| 39|47 52|89
0| 67 87| 421608087 | 7 |73] 92|39 ]|68]56

0| 50106 76| 80|49 |79 |87 |47|83| 71|77|175]|63

100 73108} 89|33 7915569 |44| 61]34|44 |84
0| 95 92| 85|54 80[95(66|82| 60|68 |80]58

250 | 20| B0 97| 921 975094 (577367 | 58|44 (52|88

1001091111102 37 | 556|173 |44 |50 51|53 | 46|90
0 106| 95| 89|45 |52 |52 |56 |60| 57{34|37]|76

40§ 50} 981104101 |55 | 57|59 |63 |47 | 42|57 | 43|67
10010.6]113[10.7{ 32 | 78 | 46 | 63 [ 568 | 37/ 25140 ]85

o X1 * radish root, Xz ' ginger, X3 : onion

o Appearances : Y : darkness, Yz : turbidity, Ys : yellowness

= Flavors ! Y4 : bloody, Ys : boiled chicken, Yg : cardboardy,
Y7 : fat-like, Yy ! metallic, Yo : organ meat-like,
Yo : painty, Yu : racid, Yz : green onion
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Table 34. (Continued)

Xi | Xo | X3 [ Yis | Yuu|Ys | Yie| Yo | Yis| Yio| Yoo | Yoo | Yoo | Va3
0|45 | 55| 49| 31| 42|66 | 53| 55{59| 75! 34
0 50 | 46 | 54| 57| 27| 56|46 | 38| 71|58 |59 | 34
100 1 40 | 59| 83} 27| 90|41 | 48| 78|43 | 75| 43
0§81 59| 48| 77| 71|55 | 58| 84 48 |54 | 64
50 20 50 )| b4 | 65| 76| 79| 76|70 |62 | 77| 46 | 44 | 6.7
100 | 57| 51| 85| 87| 84|84 | 75| 85| 53| 79| 6.1
0 )| 64| be| 36| 81| 61|65 83| 9145|721 81
40 50 81| 65| 58| 83| 77|59 191 | 76| 73|61 | 85
100 | 36 | b8| 95| 86| 86|49 |69 | 61|36 |51 | 75
0 [34] 85 50| 24| 51|56 |44 | 92| 47|88 | 30
0 50 | 42 | 64} 74| 28| 81|81 |49 | 74| 45|54 | 37
100 | 39 | 841101 | 24]100] 76| 42| 61|58 | 70| 35
0| 67| 84 46| 90| 69{80 63| 95,49 |71 79
150 | 20 50 | 55| 81| 78] 70| 86| 56 |69 |113|58 |41 65
100 | 72 | 87| 94| 77| 94|69 65| 84| 48 | 55| 80
O | 64| 78] 42| 82| 48| 50|82 | 67,68 |50 73
40 5 | 66| 78 81| 84| 75| 6.0 {58 | 78149 |74 1] 85
100 ) 66 ] 83| 99| 93] 9062161 | 9458671 87
0 | 48107 42| 50| 61|57 35| 66| 31|63 43
0 50 | 78 [116| 76| 45(109| 80 6.1 | 86|63 |61 | 48
100 | 72 1 98] 78] 46| 948022 ] 60|30 ]|54| 53
0 )| 70118 51} 82| 5940 |73)] 926569 72
250 | 20 50 | 80 87| 79} 74| 80|72 58| 90,54 |80 | 76
100 || 87 |116] 97! 93] 96/ 90 43| 76| 46| 38| 9.0
0 | 701 90| 53(107] 44131 |92| 62|90 | 68 (105
40 50 1 b8 | 89 82| 93| 65{50 65| 79|61 |63 96
100 | 83 ] 94| 931102]| 88| 77| 68| 82|58 |55 | 96
> X1 ' radish root, X2 : ginger, X3 ! onion
e Flavors © Yz @ garlic, Yw ! radish root, Yis : onion, Y : ginger
Y17 ¢ sweet, Yis ¢ salty, Yo ! bitter, Y : meat-brothy
> Mouth feeling : Y2 ! astringent, Yu : greasy, Y : pungent/bite
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Table 35. Regression coefficients” of the third degree poly nominals for sensory

attributes of chicken-head soup base

Coefficients DK TB YE BL BC CA
Bo 7.72 6.66 7.75 9.41 8.41 7.91
B1 -0.05 -0.02 -0.03 -0.008 0.007 0.009
B2 0.18 0.07 0.10 -0.144 -0.03 -0.04
B3 0.05 0.004 0.04 -0.04 -0.02 0.004
Bu -0.0002 0.0001 0.00006  -0.00001  -0.00003  -0.00002
B2 ~0.002 -0.0009  -0.001 0.0004 -0.0002 0.0003
B3 -0.0004 0.0002  -0.00004 0.00006 0.0001 -0.0002
B2 -0.0002  -0.00001  0.0001 0.0004 -0.00002  -0.0001
B3 0.00005 -0.00004 -0.00001  -0.000008 0.000006 -0.00006
B3 -0.0003  -0.0002 -0.0004 0.0007 0.0001 0.0003
Coefficients FA MT OR PT RA GO
Bo 7.22 7.17 1091 5.83 7.79 474
B 0.008 0.02 -0.01 0.02 0.02 0.01
B2 -0.09 -0.21 -0.10 -0.08 -0.15 0.11
B3 -0.05 -0.004 -0.05 0.04 -0.02 -0.03
B -0.00003 -0.00005 -0.00001  -0.0001 -0.0001 -0.0001
B2 0.001 0.003 0.001 0.0001 0.001 -0.001
Bx 0.0006  -0.00001  0.0002 -0.0004 0.0001 0.0003
B2 0.0001 0.0003 0.00002 0.0001 0.0002 ~0.00003
B3 -0.00005 -0.0001 0.00003  -0.00004  -0.0001 0.0002
Bx 0.0003 0.0004  -0.00002 0.0004 0.0004 -0.0004

DK: Darkness TB: Turbidity YE: Yellowness BL: Bloody

BC: Boiled chicken CA: Cardboardy FA: Fat-like

OR: Organ meat-like
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Table 35. (Continued)

Coefficients| GA RR ON GN SW SA
Bo 553 3.98 3.60 3.67 3.75 5.64
81 -0.02 0.03 0.02 -0.01 0.02 0.01
B2 0.20 0.06 0.01 0.33 0.12° 0.10
83 -0.02 -0.02 0.06 -0.02 0.05" -0.02
B 0.0001  -0.00001 -0.0001 0.0001 -0.00003  -0.00004
B 2 -0.003  -0.00009 -0.0001 -0.005 -0.002 -0.002
B 33 -0.0001  0.0001  -0.0002 0.0002 -0.0002 0.0002
B2 -0.0002  -0.0002  0.0001 -0.00001  -0.0004 -0.0003
B3 0.0002  -0.00001 -0.00001  -0.00001 0.00005 0.0002
B 23 -0.0003  0.0001 0.0003 0.0002 -0.0002 0.0002

Coefficients BT MB AS GR PB
Bo 4.49™ 5.85™" 5.15 6.97 3.69
81 -0.003 0.03 -0.003 0.004 -0.01
B2 0.13° 0.15" -0.03 -0.09 0.21
83 0.02 0.01 0.03 -0.01 0.001
Bu 0.00002 -0.0001  0.000001 -0.00001 0.00005
B2 -0.001 -0.004" 0.001 0.001 0.002
B33 -0.0001  -0.0002  -0.0002 0.0002 0.0003
B2 0.00001 -0.0001  0.0004 0.0001 0.0001
B 13 -0.0001  0.00001 -0.0001 -0.0001 0.00003
B 23 -0.0003 00003 -0.0004 0.0001 -0.0002

GA  Garlic, RR : Radishroot, ON : Onion, GN : Ginger, SW : Sweet
SA : Salty, BT : Bitter, MB . Meat-brothy, AS : Astringent G : Greasy
PB : Pungent / Bite

Y=8,+ B X1+ B Xy + Bs X35+ BuXi+ B3 X, X,
+ By X+ B13X Xy + B X X3+ By X

Xl=amount of chinese radish, X2=amount of ginger, X3=amount of onion
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Table 36. Analysis of variance table showing the effets of variables on the

sensory evaluation for chicken-head soup

Sum of squares
Source DF
D T Y B BC C
Scheme 2 0.25 1.79  14.77" 1.60 530  10.39
Person 24 | 9874 10755 9430 15657 7066 190.54"
Radish 2 | 6367 859.17" 1940  1764" 443 0.01
Linear 1| 1145" 46.01™ 1056 15621  3.00 0.004
Quadratic 1| 5222™ 1316° 884" 2.43 1.43 0.01
Ginger 2 1 1000™ 540 44.93" 858 771 1395
Linear 1| 8225 529 4334™ 775 765 1394
Quadratic 1| 1482 0.11 1.59 0.83 0.06 0.01
Onion 2 1 1912 3862™ 87.13™ 5624™ 257 4936
Linear 1 0.12  3803™ 87.11™ 56.00™ 220  49.00"
Quadratic 1| 19.007 059 002 0.24 0.37 0.36
Radish*Ginger 4 498 621 10.82 9.06 765 2653
Radish*Onion 4 | 1417 883 277 1501 1093 2350
‘Ginger*Onion 4 | 2243 936 2167 2396 1326 1177
Radish*Ginger*Onion 6 | 24901 532 1396 2049 4083 1144
Error 30 | 7810 5399 3528 50.31  67.97 11243
9%Variability explained(R?) 81.69 8178  89.77 86.00 7061  75.80
F M 0 PT RAN GO
Scheme 2 2.23 731 053 043 1028  62.87™
Person 24 {11613 18144 13857 182.82" 19917 102.40
Radish 2 1.94 287 4625 690 1053 2842
Linear 1 0.30 165 46.24™ 617 1045  14.19"
Quadratic 1 1.64 1.22 001 0.73 008  14.23
Ginger 2 270 2648 41.72" 863 5752 1937
Linear 1 0.44 1145 3969 860 4669 19.36
Quadratic 1 2.26 1503  2.03 003 1083 0.01
Onion 2 | 1155 2210 8532 1626 1902 4651
Linear 1 576 1750" 85.25™ 831 1849 4053
Quadratic 1 5.79 460 007 795 053 5.98
Radish*Ginger 4 9.80 2437 1831 6.47 942 1363
Radish*Onion 4 | 1501 1484 1077 1626 1477 4377
Ginger*Onion 4 | 1094 1485 1842 549 894 27175
Radish*Ginger*Onion 6 | 30.89 885 1455 646 1760 2857
Error 30 | 149.66 9717 8755 9429 14868  99.63
9%Variability explained(R%) 57.34 7572  81.05 72.39 7002 7893

D : Darkness T : Turbidity

Y : Yellowness

B : Bloody BC : Boiled chicken

C ! Cardhoardy F : Fat-like M : Metallic O : Organ meat-like

PT : Painty RAN : Rancidity
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Table 36. (continued)

Sum of squares

Source DF
GA RR ON GN SW SA
Scheme 2 | 1806 380 346 293 551 1350
Person 24 | 153.30" 232.10™ 17545™" 179.79"™" 154.03" 199.98"**
Radish 2 | 37477 12092 1061 21527 2.00 0.64
Linear 1| 3062" 12027 9.30 17.78" 075 0.34
Quadratic 1 6.85 065 131 374 125 0.30
Ginger 2 | 7884™ 053 035 369.49™ 743 398
Linear 1| 4032 052 034 34348™ 0.2 0.64
Quadratic 1] 3852 001 001 2601 731 3.34
Onion 2 | 148 449 18960™ 489 11951™ 3827
Linear 1 961 3.18 18952 020 11271 3823™
Quadratic 1 5.24 131 008 469 6.80 0.04
Radish*Ginger 4 7.07 948 147 1104 1149 1922
Radish*Onion 4 | 1514 754 355 020 2.75 3415
Ginger*Onion 4 15.40 3.16 599 3.99 11.90 13.44
Radish*Ginger*Onion 6 2.80 17.70 498 876 2234 1878
Error 30 | 9247 5821 4477 4515 6452 7261
9%Variability explained(R?) 78.76 8729 R9.83 9304 8393 8249
BT MB AS MF G PB
Scheme 2 0.34 430 061 011  6.09 2.67
Person 24 | 19599™ 10172 9558 199.00° 66.08 100.39
Radish 2 3.55 1132 206 632 515 2369
Linear 1 3.55 036 173 576 235 2240
Quadratic 1 0.00 1096  0.33 056  2.80 1.29
Ginger 2 | 9883 2544 13.06" 507 323 30092
Linear 1| 9834 030 12027 491 006 294.12™
Quadratic i 0.49 25.14" 1.04 016  3.17 6.80
Onion 2 6.51 338 1592" 1803 026 2.50
Linear 1 6.42 011 1508 1045  0.22 2.35
Quadratic 1 0.09 327 084 758  0.04 0.15
Radish*Ginger 4 4.79 529 14.66 1285 526 5.90
Radish*Onion 4 9.89 576 26.01™ 2118 31.29 2.79
Ginger*Onion 4 15.03 2.26  10.29 8.01 8.58 3.03
Radish*Ginger*Onion 6 | 2456 6146 12.03 318 5825 3.22
Error 30 | 5319 109.00 43.09 13007 15762 7396
9%Variability explained(R%) 87.11 6696 8153 6779 5389 875
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Table 37. Predicted versus observed response values for chicken—-head soup

) . Organ meat-like Meat-brothy
R"(g) G (g) 0¥(g)

PR OB PR OB
0 10.6 109 6.9 55
0 50 8.5 95 71 7.1
100 7.4 8.2 6.0 7.8
0 9.0 76 85 8.4
50 20 50 6.9 4.8 89 7.7
100 5.8 7.1 8.1 85
0 8.2 8.6 7.1 9.1
40 50 6.1 6.9 8.0 7.6
100 49 39 7.3 6.1
0 9.7 9.6 79 9.2
0 50 7.8 6.7 8.1 7.4
100 6.8 4.8 71 6.1
0 8.2 94 9.3 95

150 20 50 6.3 6.4 9.8 11.3
100 5.3 6.1 9.0 8.4
0 7.4 8.1 79 6.7
40 50 55 6.3 8.6 7.8
100 45 39 8.1 9.4
0 8.6 9.2 72 6.6
0 50 6.8 7.1 74 8.6
100 6.0 6.1 6.5 6.0
0 7.1 6.0 85 9.1
250 20 50 53 57 9.0 9.0
100 45 51 84 7.6
0 6.3 5.7 7.0 6.2
40 50 45 4.2 7.8 79
100 3.7 3.7 7.4 8.2

Y Chinese radish

D
Ginger

¥ Onion

Y predicted value, ® Observed value
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Table 38. Predicted and experimental scores of response at optimum condition

Experimental scores

Response Predicted values
Mean Range
Organ meat-like 44 1.7-7.3 49
Meat-brothy 89 5.2-13.1 9.3
No vegetable Vegetable t-value(p-value)
Organ meat-like 9.3-0.6" 447%07 6.0(0.0003)™"
Meat-brothy 85+09 86206 -0.1(0.9267)

V'x+se (n=9)
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Table 39. The effect of chicken heads and cooking time on sensory

characteristics of chicken-head Gomtang (Korean tradition thick soup)

CH(g)” CT@min)” YW TB BL CB OM FAT

80  34+06" 35+07° 27+04° 25+03% 33+04% 22+04°

800 130 46108 45+06% 4.0%04° 30+05° 35+05% 29+04%

180 73+1.0% 105+05" 66105 7.1+04° 72+05° 68+04™

80 57+06% 63+£05% 50FX05% 43+07° 52+06¢ 53+0.3¢

1400 130 75+07° 731064 48106 70+04° 57+05¢ 54+04°

180 87+0.6° 10104 6107 78104 63+05* 55+04°

80 66107 6.7£09% 60+£0.7°¢ 63+09° 62+11.0% 6.1+0.6%

2000 130 88+1.2° 122+05™ 80106 96+0.7" 85t08° 81107

180 103+08" 13.7t04* 95%1.0" 115+04* 95+09" 96+0.7"

Chicken head(per water 4kg), “Cooking time

"Mean+S.E.(n), n=8

Means within rows followed by the same letters are not significantly different (Tukey
test)

YW:Yellowness, TB:Turbidity, BL:Bloody, CB:Chicken-brothy, OM: Organ
meat-like, FAT: Fat-like
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Table 40. Regression coefficients of the second degree polynomials for sensory

characteristics of chicken-head Gomtang (Korean tradition thick soup)

Coefficients YW TB BL CB OM FAT
Bo 0.138 5.715 -1.385 -4.861 4,523 -0.598
B 0.001 -0.005 0.001 0.002 0.005 0.003
B2 0.010 -0.031 0.043 0.067 0.060 ~0.007
Bn 0.0000002  0.000003  0.000001  0.000001 -0.0000003  0.000001
B 0.000008 0.0003  0.000001 ~0,0001 ~0.0001 0.0002
81 0.000085  0.000008  -0.00001  0.000001  -0.00001  -0.00002

YW: Yellowness, TB: Turbidity, BL: Bloody, CB: Chicken-brothy,
OM: Organ meat, FAT: Fat-like

Y=8+ B1.X1+ Bo Xy + B X3+ BuX5+ B X1 Xy + €

Xi=amount of chicken head, Xs=cooking time
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Table 41. Analysis of variance table showing the effect of variables on the

sensory characteristics of chicken-head Gomtang (Korean tradition thick soup)

F-value
Source DF”
YW TB BL CB OM FAT
cH" o 29.84™ 3136 27.32"™  8592" 3820 4342™
Linear 1 57.85™  6L94™  B50.15™ 17178 7335 84.14™
Quadratic 1 1.83 0.79 449" 0.06 3.05 271
cT? 2 3594™  5954™ 2057 1440677 1812™ 1641
Linear I 7151™  117.86™  4008™  72.22"" 35947 3163
Quadratic 1 0.37 1.22 1.06 0.39 0.30 118
CH*CT 4 037 410" 150 441" 448" 5.09™
%6 variability 87.18 86.93 8156 91.84 8234 8143

explained(R?)

*_**’***

significant at p<0.05, p<0.01 and p<0.001, respectively.
UChicken head(per water 4kg), 2)Cooking time

$Degree of freedom

YW: yellowness, TB: turbidity, BL: bloody, CB:chicken-brothy,
OM: organ meat-like, FAT: fat-like
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Table 42. Analysis of variance table for the response surface model

F-value

Source DF

YW TB BL CB oM FAT
Linear 9 302 4238 3BST™ 6433 1373 2253
Quadratic 2 0.07 1.29 045 0.28 0.03 0.48
Cross product 1 0.31 0.21 0.78 0.004 0.66 1.69
Total regress 5  1446™ 1749  1456™ 2584  564™ 945
Error 034 1029 255 3,00 178 3.82"
% variabilit
o Varlablity 7833 8138 7845 8660 5849  70.46

explained(R%)

* %% xxk gignificant at p<0.05, p<0.01 and p<0.001, respectively
DF: degree of freedom

YW: yellowness, TB: turbidity, BL: bloody, CB:chicken-brothy,
OM: organ meat-like, FAT: fat-like
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Table 43. Predicted and experimental sensory scores at optimum levels of

chicken head and cooking time

Experimental scores

Response Predicted scores
Mean Range
Chicken-brothy 9.0 53~128 9.1
Bloody 6.1 3.6~75 7.4
Organ meat-like 6.5 44~9.3 7.5
(N=27)
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Table 44. Proximate composition of Gomtang (Korean traditional thick soup)

prepared with chicken heads or whole chicken

Gomtang prepared with

Chicken heads Whole chicken
Moisture(%6)™" 97.97+0.07" 98.73+0.03
Crude protein(%) 1.42£0.15 081%£0.03
Crude fat(%)" 0.18%0.01 0.28=0.003
Crude ash(%)" 0.19+0.01 0.14%0.003

Y Mean*+S.E. of triplicate determination
" significant at p<0.05, p<0.01 and p<0.001, respectively
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Table 45. Free amino acids in Gomtang prepared with chicken heads or whole chicken

[Unit: 2 mol/100mé (mol%)]

Gomtang prepared with

Free amino acid

Chicken heads Whole chicken
Cya™" 0.61(0.27) 1.25(0.43)
ASX”" 12.80(5.64) 14.26(4.88)
GLX? 59.97(26.43) 47.23(16.16)
Serine 17.76(7.83) 24.56(8.40)
Glycine™ 27.27(12.02) 39.00(13.34)
Histidine™ 2.90(1.28) 5.23(1.79)
Arginine” 6.56(2.89) 15.80(5.40)
Threonine 14.54(6.41) 15.32(5.24)
Alanine 29.17(12.85) 41.41(14.17)
Proline” 9.58(4.22) 14.83(5.07)
Tyrosine” 3.89(1.71) 5.26(1.80)
Valine® 7.55(3.33) 11.30(3.87)
Methionine 3.01(1.33) 4.42(1,51)
Cysteine 0.12(0.05) 0.19(0.06)
Isoleucine”’ 4.43(1.95) 6.46(2.21)
Leucine 9.05(3.99) 11.67(3.99)
Phenylalanine 3.90(1.72) 5.49(1.88)
Tryptophan 2.14(0.94) 4.10(1.40)
Lysine™ 11.70(5.16) 24.52(8.39)
Total 226.95(100.00) 292.31(100.00)

b Cya means Cysteic acid

? ASX, GLX mean the sum of asparagine and aspartic acid and glutamine and
glutamic acid, respectively

" significant at p<0.05, p<0.01 and p<0.001, respectively
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Table 46. Nucleotide and the derivatives in Gomtang prepared with chicken heads

or whole chicken

(Unit: pg/mé)

Nucleotide Gomtang prepared with

and its derivatives Chicken heads Whole chicken
ATP" 1.92+0.04" 2.79+0.13

ADP™ 2.02+0.19 6.3010.08

AMP*™ 10.73+0.18 21.7510.85
Inosine™* 36.75+1.97 101.68+2.23

MP*™ 20.02%0.69 6890+355
Hypoxanthine™ 78.801+0.01 47.53+0.56

Y Mean+S.E. of triplicate determination
™ significant at p<0.05 and p<0.001, respectively
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Table 47. Mineral contents

chicken

in Gomtang prepared with chicken heads or whole

(Unit: ppm)

Gomtang prepared with

Minerals

Chicken heads

Whole chicken

Ca***
P***
Mg***
Na***
K***
Fe***

13.85£0.09
108.33%+1.45
11.5710.24
398.001+3.21
412.331+1.45
1.88+0.09

17.80*0.15
243.33*+1.45
29.07+0.23
232.33£2.40
609.60£1.20
0.400.06

Y Mean+S.E. of triplicate determination

™ significant at p<0.001
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Table 48. Fatty acids in  Gomtang prepared with chicken heads or whole

chicken

Gomtang prepared with

Fatty acids"

Chicken heads Whole chicken

Lauric acid(12:0) 1.27+0.01% -

Myristic acid(14:0) 2.05+0.01 2.21+0.31
Palmitic acid(16:0)™ 49.37+0.41 67.71+0.23
Palmitoleic acid(16:1)™ 12.65+0.08 14.65%0.03
Stearic acid(18:0)™" 13.81+0.01 19.8140.03
Oleic acid(18:1)™" 84.99+1.29 126.24£0.18
Linoleic acid(18:2)™"* 28.01%0.15 56.49+0.11
Linolenic acid(18:3)™"" 1.32£0.03 3.314:0.01

* significant at p<0.001

" fatty acid contents(mg) / 100g Gomtang
? Mean*S.E. of triplicate determination
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Table 49. Cholesterol in Gomtang prepared with chicken heads or whole chicken
(Unit: mg/100mé)

Gomtang prepared with

Chicken heads Whole chicken

Cholesterol™ 1.57+0.05" 0.46 +0.01

"Mean®S.E. of triplicate determination

™ significant at p<0.01
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Table 50. Flavor profile of Gomtang prepared with chicken heads or whole
chicken by GC-MS

(area counts/10")

Gomtang prepared with

Flavor compounds

Chicken heads Whole chicken
1,1 ~ -oxibis-ethane” 1479.0 555.7
hexane 336.3 211.0
chloroform 1822.0 1648.0
benzene 45,0 32.0
pentanal® 1377.0 132.3
methyl benzene 270.0 306.3
1-pentanol 123.7 -
hexanal™ 13493.3 1226.7
ethyl-benzene 53.3 37.3
xylene 83.7 69.7
heptanal 545.7 -
2-heptenal 2337 -
2,3-octendione 382.0 -
1,2,4-trimethyl-benzene 648.0 -
decane 184.3 90.67
octanal 4457 -
2,2,4,6,6-pentamethyl-heptane 89.3 76.3
limonene 42.7 43.0
2,2,3,4-tetramethyl~pentane’ 67.7 183
3-methyl-decane 183.3 -
2,2,3~trimethyl-hexane 164.3 62.7
2,2, 5-trimethyl-hexane 124.3 61.0
4-methyl-undecane 68.0 23.7
nonyl aldehyde 395.3 -
tetradecane 53.0 -

* ok

significant at p<0.05 and p<0.001, respectively
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Table 51. The effect of various amount of ginger and onion on sensory

characteristics of chicken-head Gomtang with spices

GG" ON? YW TB BL CB OM SW

0 827405 96603 7.27+04° 597t04° 800%t04* 39705

50 859106 1043:£06™ 648%04" 814+06" 727104 815%05

100 884+04% 10.08+03" 687+07° 7.83L07™ 7.21+06" 754+05%

0 868%104* 978+03™ 713105 82807 663106 4.50+04°

25 50 893+05° 1053+05® 608+0.7° 913+05" 518+04™ 827+0.7"

100 828+05° 987:+03° 623+05° 714105 558+04™ 7.49+0.3°

0 752+07° 895+0.4° 556+05" 585106 533105 563+06%

50 50  7.93+04° 1007104 6.13+06° 704105 523+05™ 72706

100 80705 1143+05° 5911+04* 597+06° 454104 697404

YGinger ?Onion

PMean+ SE(n), n=12

Means within rows followed by the same letters are not significantly different (Tukey
test)

YW: yellowness, TB: turbidity, BL: bloody, CB: chicken-hrothy, OM: organ

meat-like, SW: sweet taste
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Table 52. Regression coefficients of the second degree polynomials for

sensory characteristics of chicken-head Gomtang with spices

Coefficient

YW TB BL CB OM SW

s

Bo 8.37 9.94 7.31 6.31 8.04 4.05
81 0.02 -0.02 -0.02 0.11 -0.09 0.04
B2 0.01 0.01 -0.02 0.06 -0.02 0.11
B -0.0007 0.0001 -0.0002 -0.002 0.001 -0.0003
B -0.0001 -0.0002 0.0001 -0.001 0.0001 -0.001
B 12 -0.00001 0.0004 0.0002 -0.0003  0.000001 -0.0004

YW: yellowness, TB: turbidity, BL: bloody, CB:chicken-brothy, OM: organ

meat-like, SW: sweet taste

V=84 BX |+ B X+ Bu X3+ By X5+ B X X+ €

Xi=amount of ginger, Xs=amount of onion
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Table 53. Analysis of variance table showing the effect of variables

the sensory characteristics of chicken-head Gomtang with seasonings

on

F-value
Source DF
YW TB BL CB OM SW
Ginger * £2 *kok
2 277 0.34 3.44 6.37 35.01 0.45
Linear . .
1 3.99 050 6.79 3.19 67.96 0.05
Quadratic »
1 155 0.18 0.10 9.56 2.05 0.86
Onion *k * * ok K
2 1.63 7.26 0.58 4.85 4,25 32.83
Linear £33 * ok ok
1 2.99 7.27 0.41 0.77 6.54 39.10
Quadratic - " ok
1 0.08 7.25 0.74 8.92 1.96 26.57
4 0.64 1.67 0.88 2.09 0.86 2.61"
Ginger*Onion
o -
% variability 6939 4897 5898 6899 7499 7054

explained(R%)

* %k wkk significant at p<0.05, p<0.01 and p<0.001, respectively.

DF: degree of freedom

YW: yellowness, TB: turbidity,

BL:

bloody, CB: chicken-brothy,
OM: organ meat-like, SW: sweet taste
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Table 54. Analysis of variance table for the response surface model

Sum of squares

Regression DF
YW TB BL CB OM SW

Total regress 5 1.34 2.84 1.98 951 10.86 18.80°
Linear 2 089 150 167 169 1021°  1043°
Quadratic 2 045 029 017 706 064 712"
Crossproduct 1 00002 105 014 076 000002 1.5
Residual total 3 036 088 070 154 053 093

error

o

%6 variability 7861 7630 7400 8607 9534 95,31

explained(R?)

* significant at p<0.05

DF: Degree of freedom

YW: yellowness, TB: turbidity, BL: bloody,

OM: organ meat-like, SW: sweet taste
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Table 55. Predicted and experimental sensory scores at optimum levels

ginger and onion

of

Experimental scores

Response Predicted scores

mean range

Chicken-brothy

8.2 6.3~11.0 8.2
Bloody
44 23~65 5.9
Organ
4.6 29~64 5.0
meat-like
(N=27)
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Table 56. Free amino acids in chicken-head Gomtang with spices at

optimum levels of ginger and onion

(Unit: ¢ mol/100me)

Concentrarion(mol9%)
ASX" 12.27(3.92)
GLX" 45.82(14.65)
Serine 11.25(3.60)
Glycine 20.62(6.59)
Histidine 3.11(0.99)
Arginine 96.39(30.81)
Threonine 15.92(5.09)
Alanine 19.15(6.12)
Proline 5.30(1.69)
Tyrosine 6.80(2.17)
Valine 8.43(2.69)
Methionine 1.21(0.39)
Isoleucine 3.77(1.21)
Leucine 5.48(1.75)
Phenylalanine 6.40(2.04)
Tryptophan 36.21(11.57)
Lysine 14.75(4.71)
Total 312.89(100.00)

b ASX, GLX mean the sum of asparagine and aspartic acid

and glutamine and glutamic acid, respectively
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Table 57. Nucleotide and the derivatives in chicken-head with seasonings at optimum

levels of ginger and onion

(Unit: pe/md)
Nucleotide and its derivatives Concentration
ATP 0.00
ADP 0.00
AMP 9.40
Inosine 4.38
MP 59.46
Hypoxanthine 162.74
Total 235.98
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Table  58. Minerals in  chicken-head Gomfang  with  spices  at

optimum levels of ginger and onion

{Unit: ppm)
Minerals Concentration
Ca 17.3
P 118
Mg 241
Na 406
K 568
Fe 0.8
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Table

59.

Flavor profile of Chicken-head Gomtang prepared with

spices at optimum levels by GC-MS

(Unit: area counts/10%)

Flavor compounds

Gomtang prepared with chicken
heads with spices

1,1 © —oxibis-ethane
2-propene-1-ol

hexane

chloroform

benzene

pentanal

dimethy! disulfide

methyl benzene

hexanal

ethyl-benzene

xylene

heptanal

decane
2,2,4,6,6-pentamethyl-heptane
limonene
2,2,3,4~tetramethyl-pentane
3-methyl-decane
2,2,3-trimethyl-hexane
2,2,5-trimethyl-hexane

4-methyl-undecane

473.0
671.3
266.3
538.7
116.7
101.0
181.0
289.3
465.3
31.3
31.7
57
29.3
53.3
10.0
19.3
95.7
71.7
74.3
23.3
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Table 60. The sensory characteristics of Gomtang prepared with whole chicken or

chicken heads with or without seasonings

LA B C
Appearances
Darkness 8.6° 2.6° 99
Yellowness 86" 3.0° 9.8
Turbidity 9.6" 3.8 7.8°
Flavors
Bloody 8.0° 6.6 3.8
Organ meat-like 9.8 6.6° 4.4
Chicken-brothy B4 9.8° 8.2°
Fat-like 6.5° 9.7 45°
Metallic 8.9°7 6.6" 42
Wet cardboardy 7.5 75 3.6°
Painty 6.6° 76° 3.6°
Green onion 15° 14° 7.8
Garlic 1.0° 2.7 7.0°
Radish root 1.1¢ 2.0° 8.4
Onion 2.8° a7 9.0°
Ginger 2.1° 3.1° 79°
Sweet 4.3 9.0° 7.7
Salty 8.0° 49 8.0
Bitter 46° 4.4° 7.1°
Mouth feelings
Astringent 7.4° 85" 4.6°
Greasy 6.0° 10.0° 5.7°
Pungent/Bite 3.9° 5.6 8.6°

A Gomtang prepared with chicken heads without spices
B: Gomtang prepared with whole chicken without spices

C: Gomtang prepared with chicken heads with spices
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Table 61. Eigen values of the correlation matrix and proportion of

variation accounted for principal components

Principal

components Eigen value Proportion Cumulative
PC1 10.4044 0.495449 0.49545
PC2 52112 0.248152 0.74360
PC3 2.0365 0.096976 0.84058
PC4 0.7428 0.035373 0.87595
PC5 0.4863 0.023156 0.89911
PC6 0.3800 0.018098 0.91720
PC7 0.3683 0.017539 0.93474
PC8 0.2630 0.012526 0.94727
PC9 0.2343 0.011159 0.95843
PC10 0.2009 0.009567 0.96800
PC11 0.1701 0.008100 0.97610
PC12 0.1494 0.007116 0.98321
PC13 0.0946 0.004505 0.98772
PC14 0.0752 0.003583 0.99130
PC15 0.0639 0.003042 0.99434
PC16 0.0474 0.002255 0.99660
PC17 0.0317 0.001509 0.99811
PC18 0.0176 0.000838 0.99894
PC19 0.0103 0.000491 0.99943
PC20 0.0075 0.000356 0.99979
PC21 0.0044 0.000209 1.00000
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Table 62. The effect of various mixing ratio of chicken-head soup and

chicken-breast soup on the sensory characteristics of Naeng-myun broth

CH":CB”(w/w) 1:9 28 37 46 5:5 |
YL 320+0.3° | 512+04° | 6.18%05 | 838+*05" | 1054+05"
TB 3.29+03° | 4.76%04° | 59505 | 842+05° | 10.76+05"
BL 523%£03° | 3.84+04" | 2.82+05° | 6.83+05" | 8.85+05"
CB 6.32+05° | 9.03£04° | 1029105 | 633%06 | 4.88+06
OM 533+04° | 3.87+05" | 27405 | 6.76+06° | 9.03:06
SwW 6.56+05° | 8.78£05° | 1050+06" | 6.54+06° | 5.09+0.7
ST 336103 | 486704° | 63205 | 8.08+05° | 969105

Y Amount of chicken-head soup,

Mean+SE(n), n=18

2 Amount of chidken-breast soup

Means within rows followed by the same letters are not significantly different (Tukey test)

YW: yellowness, TB:
SW: sweet ST salty

turbidity,

BL: bloody,

CB: chicken-brothy,
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Table 63. Effects of green tea on sensory acceptability of Naeng-myun broth

prepared with chicken head and breast.

Amount of green tea(%)

0 0.5 1 15

Acceptability 45" 89" 10.9% 6.1
Appearance 8.6" 9.1% 3.8" 7.1°
Flavor 7.1¢ 9.4° 10.2% 6.5°
After-taste 6.3° 7.6° 8.7% 9.2

YMeans with the same letter in the column are not significantly different (Tukey test,

p<0.05)
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Table 64. Amount of volatile basic nitrogen during storage time Naeng-myun

broth prepared with chicken head and breast added various quantity of green tea.

Amount of Storage Time (Hour)
adding green tea 12 24 36 48 60 72
(96)
15 25 26 o7 2.8 3.0 31 35
1.0 25 2.6 2.8 29 3.2 33 3.6
05 25 26 2.9 3.1 3.4 36 39
0.0 25 28 31 3.4 3.9 42 43
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Fig. 1. Sensory characteristics of Gomtang prepared with whole chicken

or chicken heads with or without spices on first(X) and second(Y)

principal components

(DK:Darkness, YW:Yellowness, TB:Turbidity, BL:Bloody, CB3Chicken~brothy,
OM:Organ meat-like, FA:Fat-like, CD:Cardboardy, PT Painty, MT:Metallic,
GO:Green onion, GR:Garlic, RD:Radish root, ON:Onion, GN:Ginger, SW:Sweet,
ST:Salty, BT Bitter, AS:Astringent, GS:Greasy, PG:Pungent/Bite)
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Fig. 2. Gomtang prepared with whole chicken or chicken heads with

or without spices on first(X) and second(Y) principal components

(O: Soup base prepared with chicken heads with spices

@: Soup base prepared with chicken heads without spices
A Soup base prepared with whole chicken without spices
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