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Development of Samgyetang Broth from Air-dried and Oven-roasted Chicken Feet
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ABSTRACT This study was conducted to develop and compare Samgyetang broth from extract of pre-treated chicken feet.
Chicken feet were subjected to non-heating (control), heating at 70°C for 12 h in a hot air dryer, and heating at 180C for
1 h in an oven. The heat-treated chicken feet were extracted at 121°C for 1 h and 2 h, respectively. The extract was placed
in a pouch with whole chicken carcass (470£10 g). The sealed Samgyetang retort was made according to the industrial method.
The pH of the extract from preheated chicken feet was lower than that extracted from fresh chicken feet. The Thiobarbituric
Acid Reactive Substances (TBARS) value of the preheated chicken feet extract was significantly lower (P<0.05) than that
of fresh chicken feet extract, but there were no significant differences among the broths. As the extraction time increased,
the pH and TBARS value decreased in the extract (P<0.05) but increased in the broth (P<0.05). According to the sensory
evaluation test, the extract from 1 h hot air heating and drying was significantly better in appearance, aroma, and overall
preference than the other treatments (P<0.05). The GC-MS results showed that benzaldehyde and benzothiazole, which are
widely known to give meat and nuts flavor, were detected in those treatments (P<0.05). The Samgyetang broths prepared from
1 h hot air heating and drying extract were significantly higher in the overall acceptability according to the sensory test
(P<0.05). In summary, the quality of retort Samgyetang broth can be improved by adding chicken feet extract which is
subjected to heating and drying for 1 h.

(Key words: Samgyetang, Samgyetang broth, chicken feet, volatile compound, flavor)
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Pre-treatments:
« raw chicken feet (control)
* hotair drying chicken feet (70°C, 12 hour)
« oven heating chicken feet (180°C, 1 hour)
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& washing
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* Pressure: 1.5 kgf/cm?
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Extraction
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Ingredients stuffing + Temp: 122.0
(jujube, ginseng, rice etc.)
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* Pressure: 1.7 kgf/cm?
» Time: 95 min
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Filtering
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Pouching
(1 carcass + 300 mL
extract at 50 + 2°C)

Cooling down
* Pressure: 1.7 kgf/cm?
* Time: 20 min

1}

Adding seasonings
(salt, ginseng powder etc.)

Pouch sealing
(250°C)

Fig. 1. Manufacturing process of Samgyetang.
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Table 1. Description language and reference samples used in the descriptive analysis of the checken feet extract and samgyetang broth

Characteristic Reference Score Description
Soy sauce in water (1/100 (v/v)) ) Light (1)
Appearance Color
Soysauce in water (1/10 (v/v)) @) Dark (7)
Umami Monosodium glutamate 0.2% (w/v) “) Umami taste
Taste Bitterness Espresso in water (1:8 (v/v)) ) Bitter taste
Saltiness Salt in water 0.5% (W/v) 3) Salty taste
Nutty Ground roast almond (microwave for 30 s) “) Nutty flavor
Roasted Roasted chicken feet (180 oven for 1 h) ®) Burnt flavor
Flavor Chicken Dried chicken thigh in air drier (70°C/12 h) ©6) Meaty flavor
Rancid Canola oil (microwave for 5 min) ®) Rancid flavor
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Table 2. Instrumental color and transmittance value of chicken feet extract and Samgyetang broth prepared with different pretreatment

and extraction time

Raw Oven Dry
Con SEM  P-value
1 hour 2 hour 1 hour 2 hour 1 hour 2 hour
. Extract - 29.56 32.25¢ 35.82° 30.68° 63.45° 51.18° 1.64  <0.001
- Broth  31.05¢ 32.29° 41.16" 28.42° 31.59° 28.99° 20.20¢ 0.69  <0.001
. Extract - -091° -1.16° —1.51° —149° —2.60° —-2.04¢ 007  <0.001
! Broth  —2.01° —2.84° —2.67° —2.61° —2.99° —2.83° —-0.71° 0.09  <0.001
. Extract - -1.92° 1.23¢ 1.93° 1.25¢ 12.09° 7.75° 0.61  <0.001
° Broth 4.12f 4.52° 10.08° 6.24¢ 8.70° 6.46° 3448 027  <0.001
Transmittance ~ EXtract - 41.66" 40.27° 30.16° 39.22° 25.33% 23.87° 1.87  <0.001
(%o at 600 nm)  Broth 4723 46.83 51.20 46.32 47.92 36.04 4737 1.43 0.306
T Means within each row with different superscripts are significantly different (P<0.05).
SEM, standard error of the mean.
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2. pH2} Thiobarbituric Acid Reactive Substances
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BojRel wt F7kstth(P<0.05). H FEE¥ vlawa),
AAAQ] A 79| pH7t 2H4e AL B EZE 3%
% A 12 3ste] dol o AASelA F7l4te] A4

9917] wRole Az
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S FZ99 TBARS @2 AHTET 719 o 5
el = QXTHP<0.05). SFAIRE FEA]Zto] HojRlo
gl QB3 AxIE FE2EA #9491 AAE YE
thP<0.05). AZ7FE FE9 9] TBARS #42 ThE A7
Hlgl Eked], Ax7kdE A5 e Aef+ok 287t
& A2]74(1 hour)ell ¥ EA 2] AIZK(12 hour)o] Z7] W&
olg} AT} Dominguez et al.(2014)2 47| E 77| t}
=) zatﬂ o2 ZPS w) A atlle} A ARl dis)
tl, TBARS| &S v 8Qlo] 2= kr}
]—_/] Jako] A Hut}
2] TBARSZK0.294~0.417 mg/kg)S St 3
Rs%k(o 125~0.304 mg/kg)ell vl3] St 7
- A e AAE §72 TBARS#-S A
LE7ME AFET A2t ATl
Tibo] HAeAl @A ARt JakE vk
thP<0.05). AL AZXFZI Ko
TBARSES FEA 7o) 1A 7ol A 2417 0.2 Hojo u}
g} freld oz Z71Et) ol 7|E TN FE2E A
3} Al e Aol dEEE: 12t X
e AAUA AslEo]l Frellr] wiEe® AZEch
Ahn and Min(2005)-2 317]9] gAe] A] AlZ 7271 &3
Eli kst A A ABAIAA AR X"
3 B33} Shah et al.(2017)% 2]317] FheldlA 71d <]
7(}5, = Fodh(121CollA] Go] Aewo] Hito] o] Foix]
AlZhel =45 TBARS#EO] EUTh Hudh v} Qi)
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4 NEEE 18] f8l GC-MSE o] g3t #4353
t} Table 404 E= vle} o], & oA HAEH 3]
H}
=

A 7| E-Le & 21F0°]|H, aldehydes, alkane, benzene,

Table 3. pH and TBARS value of chicken feet extract and Samgyetang broth prepared with different pretreatment and extraction time

Raw Oven Dry
Con SEM P-value
1 hour 2 hour 1 hour 2 hour 1 hour 2 hour
Extract - 7.64° 7.46° 7.11° 7.42° 7.24° 0.04 <0.001
pH
Broth 6.81° 6.72%¢ 6.79® 6.74> 6.68° 6.80° 0.01 <0.001
TBARS  Extract - 0.134% 0.125¢ 0.207° 0.161° 0.304° 0.226° 0.013  <0.001

(mg/kg) Broth 0319* 0294 0.343%¢

0.399° 0.307°

0.337* 0.417° 0.012 0.027

T Means within each row with different superscripts are significantly different (P<0.05).

SEM, standard error of the mean.
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Table 4. Aroma volatiles (x10° area unit) of chicken feet extract made with different chicken feet pretreatment and extraction time

Raw Oven Dry o
Group Chem SEM  P-value Aroma description References
1 hour 2 hour 1 hour 2 hour 1 hour 2 hour

Cocoa, pungent,

Propanal 0.00° 1.14° 000" 1.82° 1.93*  2.02*° 0.180 <0.001 nutty, alcoholic, A, B, C
wine
Hexanal 18.58¢ 868  13.31% 1931° 67.24* 36.17° 0418 <0.001 Grass, tallow, fat A, B, C
Oily, fatty,
Heptanal 3228 160" 247% 589°  11.88"  7.60° 0.745  <0.001 s A, A, B, C
citrus, rancid
Alde-
hydes Burnt sugar, gravy,

Benzaldehyde 0.00¢ 0.00¢ 1.69°  3.13° 436 403" 0380 <0.001 stewed, almond, A, B, C, D
roasted, burning

Oily, fatty,

Octanal 4424 3.10° 428° 875  16.67* 12.88° 1.046 <0.001 A B, C
green, honey
p . . . . b Fatty, citrus,

Nonanal 8.36 7.05 6.166 11.33 19.93* 1527° 1.025 <0.001 A B, C
grassy, green

d f e c a b
Total aldehydes compounds 34.58°  21.57 2791° 5023° 122.01° 77.97 7310 <0.001 ) )
(203%) (15.8%) (16.8%) (19.4%) (32.6%) (25.5%)

Alkane, ethereal,

Heptane 3.93¢ 258 402 566° 1073 7.87° 0586  <0.001 sweet A, B
Octane 3114 204 726° 717 13.88° 10.94° 0.855 <0.001 Alkane, gasoline A, B
Alkane Cyclotrisiloxane 2.86 2.13 177 191 239 259 0154 0309 - -
4-Methyl octane 0.00°  0.00° 290"  3.38° 1.86°  3.03* 0336 <0.001 - -
Dodecane 335 281 1136° 787 9.82% 8.88® 0.781  <0.001 Alkane A

2,5-Dimethylundecane  0.00°  0.00° 0.00° 196°  1.85° 2.14* 0210 <0.001 - -

d ¢ c C a b
Total alkane compounds 13.25 9.76 2731 2795 40.53" 3545 2719 <0.001 ) )
(7.80%) (7.15%) (16.4%) (10.8%) (10.8%) (11.6%)

S t, 't,
Toluene 2580 256 3270 338 323% 338 0.119  0.089 week, pain A, B, E

Ben- solvent-like
zene .
14-Dimethylbenzene  1.75°  0.52°  2.18° 445" 484" 458 0356 <0.001 - -
be C b a a a
Total benzene compounds 433* 308 545> 783 807" 796 e 0001 i )
(2.55%) (2.26%) (3.27%) (3.02%) (2.16%) (2.60%)
2-Methylfuran 5776 6413 5381 7271 8575 8173 4259  0.163 Acetone, chocolate B

. Bacon, meaty,
Furan  2,5-Dimethylfuran 3.08° 243 263 620° 238 341° 0317 <0.001 Y B
gravy, roasted

2-Pentylfuran 214 1.82% 372 411° 1099° 920 0.747  <0.001 Beany, butter, green B, C

b ab b ab a a
Total furan compounds 62.98° 68.38 60.16> 83.02 99.12° 94.34 4717 0.042 i i
(37.05%) (50.1%) (36.1%) (32.0%) (26.5%) (30.8%)

Woody, coconut,

2-Heptanone 201 139° 226%  5.09° 674 622° 0447  <0.001 B, C
Ketone SWESt
Ethanone 1.50°  1.08° 1174 225 1.77°  1.74* 0.086  <0.001 - -
d e d c a b
Total ketone compounds 331 247 343 734 851 7.96 0.520  <0.001 - -

(2.07%) (1.81%) (2.06%) (2.83%) (2.27%) (2.60%)
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Table 4. Continued
Raw Oven Dry o
Group Chem SEM  P-value Aroma description References
1 hour 2 hour 1 hour 2 hour 1 hour 2 hour
Gasoline, coffee,
Benzothiazole 51.32°  31.22° 3767 7861° 8944 7688 5220 <0.001  cooked, meat, A B
VSC nutty, sulfury
Carbon disulfide 000° 0000 457 4545 643 5500 0054 <o ©leasant sweet F
ether like
b b b a a a
Total VSC compounds 51.32° 31.22 4224 83.15 95.87° 82.37 5252 <0.001 i i
(30.2%) (22.88%) (25.4%) (32.04%) (25.6%) (26.9%)
Total volatile compounds  169.97° 136.48  166.50° 259.52° 374.11* 306.06° 18.34 <0.001 - -

A, http://flavornet.org/flavornet.html; B, http://foodb.ca; C, Calkins and Hodgen(2007); D, Machiels et al.,(2003); E, Migita et al., (2017);
F, Holleman et al.,(2001); SEM, standard error of the mean; VSC, volatile sulfur compounds.
T Means within each row with different superscripts are significantly different (P<0.05).

furan, ketone, volatile sulfur compounds(VSC)2| 67 15 <
2 EREJT A2/ T 1A FEd0] e AETR
T} total volatile= W] #3} aldehydes, alkane, benzene, furan,
ketone 12| 1 volatile sulfur compounds©ilA] 717 ghgFo] &
stow, ojg} vt = Al 543 QBUE 1K &
Mol A total volatile TaFo] SFATHP<0.05).

FZE A aldehydes L5
gk 6F°] AEH Tk Aldehydes 152 A271E3E F
oA T2 Aol Hlal E=& ke eI 535
27193 AT FEAL HA E=F STl aldehydese]
o] AA|8lE H|Fo0] 32.6%E 7HF Bith BE FE A
2]l A aldehydes 15 5 FUW(green), <=X(tallow), X"
(fat)e] FW|E YERH= hexanale] 7HY B& H]F& 24
=y zg" 179 )9
90%°] F71EHE gttt deiA] 9l o™, hexanal S Y]
53t 2-hexanal, pentanal, heptanal, benzaldehyde, ocatanal,
nonanal 5°] ©] ¥H8-& B3] ATt L H HChen et
al., 2002; Dominguez et al., 2014). =3} Hexanal> TBARS
F AEaA7E dokar defA 9=Tl(Brunton et al., 2000;
Beltran et al., 2003; Dominguez et al., 2014), & 213 A3}
] 3}t hexanale TBARS o] & AX/IET 1A
=53 A2 ol 7P =8 gs B TP<0.05). A2}
IAIZE % 2] Foll A hexanal EHFo] ThE 2]t B]af
AL goled 4= A=, o213t hexanal®] SV 7
7FE 3 1217 A2 7e] & aldehyde &0l dgkS ]z
Aoz Alsdth Aed FE2Hd = 7tEx el M9t
Y24 benzaldehyde®} octanale] A=Al 2kSkTh. Calkins

—

propanal, hexanal 5= ¥
3]

ol —‘ m-mt
Lol Y 12

-

o

A A WE-S(lipid reaction)<

o oty

7

PNOHE ey

and Hodgen (2007)3} Champagne (2008)1 ™2 benzalde-
hyde= o= &F71¢} & WA 55 YERl™, octanal- #|
WA E Ak Bk, o8 g 2kl 7t & Aldehyde
S o volrt 2] Fnlo] JEFE vzl AR
faai=4

Alkane octaneZ H| &3 6F°] AEFoH, QE/IY
T AIRE FEAoA 7 =8 H]E(164%)S AT 53
Aehdl Z=Zollo)] Bl Az 2 QBsIA ZF%QEOHH alkane
a5 el Tkt Ade Btk olF Al E 3 (dairy),
WA (fruit), &) H(herb), T2 FE(spice) F1S YERITt T &
A7 octane> AZ7FE - IAZE FEAA A fro]H o2 &
7l FEFATHP<0.05).

FZA A E benzene L1F IS HZ
g, A FE £o g ZATFYTHP<0.05). Benzene 1

THR7F EAEAT

TolueneS QE 2 X/ T 243 FE2Ad A 71 =&
e YERNATHP<0.10). Moio et al. (1993)] wi=w
toluene> }8H=2(chemical), &7l(solvent)2} 22 HAYS
e Aoz dezith

Furang E&3) 9} ofn] =4t Z Ser, Cys, Ala, Thr, Asp©]
T whgaiH, vdgenhg-s dor]e A A
THRowe, 1998; Varanova and Ciesarova, 2009). ©]2]3} furan
< 2 FoA E Ue AR FEsh, diold A
weolErda Zastty HuHrh 3HA|9F Vranova and
Ciesarova(2009)= 2] & A A% E furan?] 42 A Aol
DA PRI AL olgt BHusigith & A3 A
AEHALH, 26.5~50.1%7H4] Thgs

fr <

7He, e27F

52 toluene@} 1,4-dimethylbenzene

furan 152 350]
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Atk ©lF T3 7|(roasted flavor)
dimethylfuran®] & 2417+ 927}
sxom, WE g (butter flavor)E E}
< AREF RE =
(P<0.05).

Ketone2 A&

it

l‘UR

A7} Yol e A koW (Insausti et al.,

2002), & A7 #' FE o)A 2-heptanone, ethanone 2
Zo| B AT} A Hke] 4kl A] ketone, aldehyde, alcohol®]

A, olefgt Edo] vk ddhAl =W Al (rancid),
k2] 0] %] (cardboard), AF=-7](pungent)2} & WA E Witin
&2 % K Chang and Peterson, 1977). & A& oA Yehd &
ketone $&- 27 1A43F oA FejHom =
skow, Al FEA9 QEIIAS FEHAA B
THP<0.05). Ketone2] 3+ 2-heptanone= B
(burnt), A7 E(malty) 2] HAIE YEAT 2 HuE a1 Q)
=g, B AN Axrlder 2Zunr 9Bl E ox|7t
FZAA f2IH R EUTHP0.05).

Volatile sulfur compounds(3] %4 3135, vSC)9] &2
2+ benzothiazoleZ} carbon sulfide’} 7 &= %1t}. Benzo-
thiazole-> 79|, 4-2317] 59| &S WAty 4 A, 2
Z7tde FE5Y3 QBT ARt FE ol A ”ﬂVq S
2 benzothiazole?] o] =2 AL & F UATHP<0.05).
Machiels et al. (2003)2 ©]213} benzothiazole®] Z~F(stewed),
ado|¥](gravy), Fra(roasted)d #HAE F0|E Wy B
T3 oM, Xie et al.(2008) YRS 171E F9 F
] dEde AR, 8 a)elA Soldow
benzothiazole©] WA oM, AL Fo2E FH|E e
Aok kit

Table 5= =45 4 A Z3 S| FTA
FNEAE JeR 9L FEHol| M e} ol
aldehydes, alkane, benzene, furans, volatile sulfur compounds
(VSQ), alcohol 5 670 ZFo 2 ¥REALE AAY S5
o] F I NEAL Tl FolHom =2 g
YERITHP<0.05). thZF-olA furan 29.36%, VSC 31.9%,
alcohol 21.8%7} 2}A|3}sith

Z aldehydes 1H2 LE7FET 1AI7F
gk SellA] oA o m T Fhee] sk
4 ZF 244%% YERATE Aldehyde 1+

lo] &% %th. 1 3 hexanal, octanal, nonanalS]

7HEF IARE FEH o2 AT S5
AL gAE F YAk

linoleic acid®] Akl ol&)] A==

F2

T 143

A== 5
;it

E
oH

R
o
-

HE F

Hexanal 2 e

I5 %

shtolm, At e] FEE Uehll= AEE AL
453 ItHLarick et al., 1992). Hexanal-S Z(grass), +A|
(tallow), A1"(fat)e] & YERNH, Th2] hexanal> L}
W Fn s dddrtn g A th(Calkin and Hodgen, 2007;
Pomponio and Ruiz-Carrascal, 2017). Octanal,
oleic acid®] AFsH=2ZM(Chen et al, 2002; Damanik and
Murkovic, 2018), octanal-= 7] 5(oil), X "(fat), E(honey)2}
2L 3715 W™, nonanale A Hi(fat), 723K citrus), =
Wtk L%} Ruben et

nonanal &

(grassy), FHM(green flavor)E
al. (2014)2 LS a2 z2), AARIAA %8, H7171,
w71e] WS ARSI 71l W - Bar]ellA frel A
02 =L hexanalS RPTty B33 2™ octanal®} nonanal
o] g w3k HU|7 & AQle BE oA felde

o
=

2 =T} A THP<0.05). Benzaldehyde= 18] ©]H](gravy),
H-S(roasted), °H==3Kalmond flavor)= YERAET], A=
7S 2AIE FEA O R A 2 SolA M B g
S THP<0.05).
Z alkane> QEFE3 S0t AL T 2ARF &3
oA FelFd o2 =th(P<0.05). thZT-2] 7d-%- alkane

OFo] AR ekokt}. Alkane decane, tetradecane F &

g7} AZEon, Auhdlz 2231 §<50AE tetradecane

o =2

o] AEH A &)t} Decane®t tetradecaneL alkane 3
ta 2EAE, decaneS AX7MEF oA 53 {4

(5.88 AU x 10°/g dry matter)$} QE7}EF 2A|17F 353
45.61 AU x 10°/g dry matter)o|lA] Folzoz Egkon,
tetradecaneS QE-FE3 8<7(2.07~2.71 AU x 10%/g dry
matter)ol| A -2 0 2 Z713tH(P<0.05). ©]213F alkane Y
Q=) Aol QAN Akge] B AoldA o A
ole} AlzgT)

foo &
Kol %3}9‘@ toluene T+

=
FAxE AL 2N FEG S

& AT FelHe Aol 2
A AT} 3 tolueneS 24

STdM 7 =S g B
A2™(7.57 AU x 10°/g dry matter), T2 1A]7F
Sl A e 7S BHYrk5.33 AU x 10%g dry matter).

Z furane Z2FoA] =& S HYlom, AAZE
Pt A FENE Hls=3t =02 YEITE Furan
152 2,5-dimethylfuran, 2-methylfuran, 2-pentylfuran®] 7
ZH Atk 53] 2-methylfuran©] T #2]7-5(53.34 ~63.83
AU x 10°/g dry matter)ol] H]8] oA <F 2 wj 7}k 2

% benzene| THEFS
A=}

Fae

Z5ATH102.99 AU x 10%g dry matter). 279} Sa=
T S0 Aol7t Ao, el HA el wE At
ol& gt wolABacon), L& ©|¥](gravy), Fa(roasted)
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Table 5. Aroma volatiles (x10° area unit) of Samgyetang broth made with chicken feet extract prepared with different pretreatment

and extraction time

Raw Oven Dry Ar Refe-
Group Compound name Control SEM  P-value oma e
1 hour 2 hour 1 hour 2 hour 1 hour 2 hour description  rences
. b b b b b b Almond, cocoa,
2-Methylbutanal 468" 2.14 2.15 222" 1.64 1.88 1.57° 0214 <0.001
coffee, nutty
Cocoa, pungent,
Propanal 727 473> 482° 470 401 3.85% 450" 0220 <0.001 nutty, alcoholic, A, B, C
wine
be be . . . be b Grass, tallow,
Hexanal 26.83* 23.83*  20.59 34.68° 2145  26.87° 31.32® 1229  0.005 ot A B, C
Oily, fatty,
Octanal 6.88° 3.47° 3.09° 1223 347° 444> 563° 0781  0.007 Y, fatty A B, C
green, honey
Oily, fatty,
Alde-  Heptanal 479 3.68 2.66° 8.63* 3.67° 4348 505> 0432 0001 . D A B C
hydes citrus, rancid
Almond, malt,
Pentanal 193 157 138® 155 1el™® 107 137 0057 <0001 PUEML A p
fermented,
bready
Burnt sugar,
avy, stewed, B,
Benzaldehyde 1.16°  1.66° 1.60° 153" 1.28° 157 170° 0044 <0001 o0 S A,
almond, C, D
roasted, burning
Fatty, citrus,
Nonanal 3.81°  4.08%* 308 12.52°  3.98 6.14° 668 0765 0.003 atty, cltrus A B, C
grassy, green
Total aldehydes 57.35" 4516 3937 7806 41.11°  50.16*¢ 57.82° 005 <0.001
compounds (15.0%) (19.3%) (14.4%) (24.4%) (16.5%) (19.4%) (20.8%) = :
Decane 0? 450% 238 472°  561° 278 588" 0434 <0.001 Alkane A B
Alkane Alk: il
Tetradecane o o o 271 207 105 112 0195 <ooor Alkane mild g
waxy
0.00¢  4.52° 2.38° 743" 7.68° 3.83%  7.00°
Total alk 552 <0.001 - -
otal alkane compounds o0 (| 0306 (0.87%)  (232%) (3.08%) (148%) (2.52%) o2 000
- Sweet, paint,
Ben-  luene 750 533 587 575 724 591 757 0345 0401 oo PN A B E
zene solvent-like
750 533 5.87 575 724 591 7.57
Total 34 401 - -
otal benzene compounds 0/ 5 5gor (2.15%)  (1.80%) (2.90%) (229%) (272%) ¥ 040
: a b b b b c c Bacon, meaty,
2,5-Dimethylfuran ~ 4.31°  3.09 3.02 313 2.83 2.04 1.75°  0.160 <0.001 B
gravy, roasted
. b b b b b b Acetone,
Furan  2-Methylfuran 102.99° 5334°  59.77 6221° 63.13 57.53°  63.83° 4326 0.024 B
chocolate
Beany, butter,
2-Pentylfuran 529 381 3.69 672 429 789 896 0573  0.051 groen B, C
a b b b b b b
Total furan compounds 112.59" 60.24°  66.48 7206° 7025 6746°  TASA o0 oo ] )

(29.36%) (25.7%) (24.4%)

(22.5%) (28.2%)

(26.1%) (26.8%)
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Table 5. Continued
Raw Oven Dry Ar Refe-
Group Compound name Control SEM  P-value oma e
1 hour 2 hour 1 hour 2 hour 1 hour 2 hour description  rences
Roasted, sulfur,
. onion,
2-Methylthiophene ~ 3.03  2.39 2.01 169 249 310 264 0151 0.1 : B
alliaceous,
green
Allyl methyl . Alli
y? methy 5470 23280 3469° 31360 27.56°  32.92° 32,08 2358  0.004 raceous,
sulfide garlic, onion
Gasoline,
Benzothiazole ~ 49.87° 482° 5407 6706 S1.01° 440" 4633° 1915 0o1g Oee cooked g
meat, nutty,
sulfury
VSC Onion, radish,
Dimethyl sulfide  3.78"  1.69° 237° 197 1.39° 1.81*°  1.89* 0.157 <0.001 green, gasoline, A, B
sulfur
. Meaty, nutty,
Dimethyl
imethy 344 146 1.83° 186 118" 156" LI1S" 0177 0001 fatty, green, A, B
disulfide .
onion, cabbage
Alliaceous,
Methyl'z'. 266"  3.04° 2.15% 2.10%  1.27° 2.88° 139 0.154 <0.001 garlic, onion, B
propenyl disulfide
green
e s Garlic,
3,3 Thiobis-1- 502 399 804 658 786 58 836 0551 025 horseradish, B
propene .
onion, sulfurous
12250 8405 10516 11262 9276 9248  93.84
Total , , ) )
otal VSC compounds 51 g0 35 900 (38.5%)  (35.2%) (37.2%) (358%) (338%) 0 007
Alcohol 2-Propen-1-ol 83540 3480 5370 4387 30320 3879 37259 3473 <0001 Musard,
pungent
Total alcohol compounds 83.54° 3482 537° 4387 3032° 387  37.25% 3473 <0.001 ) )
P (1.9%) (149%) (19.7%) (13.7%) (12.2%) (15.0%) (134%) '
Total volatile compounds 383.48% 234.12° 272.96® 319.79® 249.3¢°  258.54% 278.02% 11.62  0.001 - -

A, http://flavornet.org/flavornet.html; B, http://foodb.ca; C, Calkins and Hodgen(2007); D, Machiels et al.,(2003); E, Migita et al., (2017);
24 Means within each row with different superscripts are significantly different (P<0.05). SEM, standard error of the mean.

718 W+ 2,5-dimethylfuran %
%)\-g 1039_13:] )x]—tHz% o7
ZHS HATHP<0.05).

Volatile sulfur compound(VSC)+=
Clas
S TH(Nijssen et al., 1996). & V.

Q1 zto]S Holx] ASkA|

H l:'f% ?:}o*e‘ ME}- O]TL_:

£k
= Zal
V4

rlo M o

A
2

2
dl, 700 °1/de] 771 =Sl dvta
VSC a2 A2l

o

Eﬁitﬂr}ﬂ

ol

BT felHow
= A

= == 5 O A~
FT=EL ST

of| A =]

gE tizTellA ohE A2
VSCell 43t allyl methyl

sulfide, dimethyl sulfide, dimethyl disulfide®] $}aFo] T}
Aol wls] =9kr] wjFelel AETh Allyl methyl

sulfide, dimethyl sulfide, dimethyl disulfide= =5 %3}

Hyy
7t 79

1}

e

o, 1412k

oBFz

th67.06 AU x 10%g dry

(onion), F(radish), S=W(green), 7<% (gasoline), 3 (sulfur)
FTHE YehllEs Aeg Rausojsitt

Benzothiazole2 7}€ 3t 117](cooked meat), 73 3}H73Hnutty
flavor)E W= Ao 2 d&|A
FoA 7 Be e ES

[e]

k=3
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matter). Wang et al.(2016)—‘l A 3713‘1— o]-&3t S5 A9
4] benzothizoleo] AZFH AW, FrolA 7hepd 7]
ﬂw}ﬂ Hagch

% alcohol 2 thZTo|A ooz B #HE Hjo
Zixﬁl LY =2 T 21.8%E AASATHP<0.05). ©] Ei?f&
alcohol Z1Fo|AE 2-propen-1-ol 3+ Fo] HAZTFAE=H,
allyl alcohol®]}x= E-7IT} 2-Propen-1-0l> whEollA] &
A e 3 1 EF F s EHA(Kim et al., 1995; Shin
et al., 2000), 7 AFHmustard), A}=Z](pungent)E WAt &
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Table 6. Hedonic score of chicken feet extract prepared with different pretreatment and extraction time

Raw Oven Dry

SEM P-value

1 hour 2 hour 1 hour 2 hour 1 hour 2 hour
Appearance 3.8 5.0% 5.7 5.0 5.3% 5.4° 0.18 0.047
Taste 4.7 5.0 46 43 52 52 0.15 0.208
Saltiness 4.0 45 38 4.1 47 47 0.14 0.240
Aroma 42° 5.0° 43° 4.4 5.4° 5.3 0.13 0.015
Overall acceptance 4.1° 4.8° 4.8 45° 5.7 5.2 0.15 0.037

Hedonic scale: 1 (dislike very much), 2 (dislike moderately), 3 (dislike slightly), 4 (neither like nor dislike), 5 (like slightly), 6 (like

moderately), 7 (like very much).

*» Means within each row with different superscripts are significantly different (P<0.05).

SEM, standard error of the mean.
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Table 7. Quantitative descriptive score of chicken feet extract prepared with different pretreatment and extraction time

Raw Oven Dry
Characteristics SEM P-value
1 hour 2 hour 1 hour 2 hour 1 hour 2 hour
Color 2.74 3.3¢ 43° 6.0° 5.1° 5.7% 0.19 <0.001
Umami 3.6 43 4.1 43 49 5.1 0.17 0.112
Taste Bitterness 2.1 1.8 24 25 2.7 23 0.12 0.377
Saltiness 39 42 45 4.0 49 42 0.20 0.745
Nutty 2.5° 2.7% 3.7%% 3.6% 42 4.0" 0.19 0.049
Roasted 2.4° 2.3° 3.3 3.3 42 4.2° 0.18 0.001
Flavor .
Chicken 3.6 3.5° 3.9 4.1 52° 4.9% 0.17 0.007
Rancid 2.0° 2.3% 3.1 3.4% 3.6% 3.8° 0.20 0.043

Descriptive scale: Color, 1: dark soy sauce(1/100 v/v) in water, 7: dark soy sauce(1/10 v/v) in water; Umami, 4: monosodium glutamate
0.2% (w/v) in water; Bitterness, 5: espresso in water (1/8 v/v); saltiness, 3: salt (0.5% w/v) in water; nutty, 4: ground roast almond
(microwave for 30 s); roasted, 5: roasted chicken feet (oven for 1 h); chicken, 6: dried chicken thigh in air drier (70C/12 h); rancid, 5:

canola oil (microwave for 5 min).

44 Means within each row with different superscripts are significantly different (P<0.05).

SEM, standard error of the mean.
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Table 8. Hedonic score of Samgyetang broth made with chicken feet extract prepared with different pretreatment and extraction time

Raw Oven Dry
Con SEM P-value
1 hour 2 hour 1 hour 2 hour 1 hour 2 hour
Appearance 53 5.1 5.0 5.4 5.0 5.1 53 0.17 0.99
Taste 4.0 4.1 49 44 49 5.6 49 0.16 0.08
Saltiness 4.1 3.8 4.6 4.1 5.0 5.0 4.6 0.16 0.28
Aroma 4.1 4.4 44 45 52 52 5.0 0.14 0.19
Overall acceptance 4.0 4.3 44> 4,5 5.4 5.7 5.1%¢ 0.15 0.01

Hedonic scale: 1 (dislike very much), 2 (dislike moderately), 3 (dislike slightly), 4 (neither like nor dislike), 5 (like slightly), 6 (like
moderately), 7 (like very much).
24 Means within each row with different superscripts are significantly different (P<0.05).
SEM, standard error of the mean.

Table 9. Quantitative descriptive score of Samgyetang broth made with chicken feet extract prepared with different pretreatment and

extraction time

Raw Oven Dry
Con SEM P value
1 hour 2 hour 1 hour 2 hour 1 hour 2 hour

Color 3.64 3.8 4,35 4.7% 5.6° 5.3% 5.4° 0.15 <0.001
Umami 4.4 45 44 49 5.3 5.4 5.0 0.17 0.497

Taste Bitterness 2.0 24 2.0 24 2.8 24 2.6 0.13 0.636
Saltiness 32 3.8 33 38 44 45 39 0.19 0.481

Nutty 34 33 3.9 3.4 4.1 4.1 4.1 0.16 0.566

Roasted 24° 3.0 3.3 3.2 3.8 3.9 4.1° 0.16 0.048

Flavor

Chicken 3.44 3.2¢ 4.5% 3,75 5.0° 4.7% 3.7%4 0.17 0.014

Rancid 24 26 27 2.7 3.0 2.9 29 0.21 0.992

Descriptive scale: Color, 1: dark soy sauce (1/100 v/v) in water, 7: dark soy sauce (1/10 v/v) in water; Umami, 4: monosodium glutamate
0.2% (w/v) in water; Bitterness, 5: espresso in water (1/8 v/v); saltiness, 3: salt (0.5% w/v) in water; nutty, 4: ground roast almond
(microwave for 30 s); roasted, 5: roasted chicken feet (oven for 1 h); chicken, 6: dried chicken thigh in air drier (70°C/12 h); rancid, 5:
canola oil (microwave for 5 min).

a4 Means within each row with different superscripts are significantly different (P<0.05).
SEM, standard error of the mean.
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