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Optimum Amounts of Vegetables to Flavor Chicken Head Soup Base

Sung-Eun Choi*

Department of Family, Nutrition and Exercise Sciences, Queens College, USA

Abstract

The purpose of this study was to determine the optimum amounts of vegetables to use for flavoring chicken head soup

base. The effects of the amounts of ginger and onion on the sensory properties of chicken head soup base were examined,

and the optimum amounts were determined using response surface methodology. Sensory properties that were evaluated

were yellowness, turbidity, bloody flavor, chicken-brothiness, organ meat-like flavor, and sweet taste. The increased amounts
of ginger and onion led to a decrease in bloody flavor and organ meat-like flavor. The optimum levels of ginger and onion
were determined to be 40g and 50g, respectively. Chicken head soup base prepared with optimum amounts of vegetables

contained more arginine, tryptophan, inosine monophosphate (IMP), and hypoxanthine than plain chicken head soup
base. It also had less hexanal, which is related to fat rancidity.
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o3 (off-flavor)s o871 A& AL S HAsls1719]
3] Z2]A(Chung 1990; Kang 1990; Hwang 5 1992)E
AR A Fupt Ageloz AREA ARETES
B3l 0, 25, 50 go] A7 AFFTOZ 0, 50, 100 g0 F
vhe] Ao AQEAT 2820 35l ek A =
2 oo HALE FAsIITh AAAYE LS F 8217
oz} e Ag B T YHE E5 WA e o
A e £S5 vt A% Al ¥ (replicated block-confounding
scheme)(Hicks 1982)2 A&l <Table 1>0|4} 7o) &
<Table 1> Experimental design for the sensory test of chicken

head soup base prepared with different levels of amount
of ginger” and onion?

Samples
Panel

Ist 2nd 3rd

1 o",0% 0,1 0,2

2 1,0 1,1 12

3 2,0 2,1 22

4 0,0 1,0 2,0

Set 1 5 0,1 1,1 2,1
6 0.2 12 22

7 0,0 12 2,1

8 0,1 1,0 22

9 0.2 1,1 2,0

1 0,0 1,1 2,2

2 0,2 1,0 2,1

3 0,1 12 2,0

4 0,0 0,1 0,2

Set 2 5 1,0 1,1 12
6 2,0 2,1 22

7 0,0 1,0 2,0

8 0,1 1,1 2.1

9 02 12 22

1 0,0 1,2 2,1

2 0,1 1,0 2,2

3 0,2 1,1 2,0

4 0,0 1,1 2,2

Set 3 5 0,2 1,0 2,1
6 0,1 1,2 2,0

7 0,0 0,1 0,2

8 1,0 1,1 1,2

9 2,0 2,1 22

1 0,0 1,0 2,0

2 0,1 1,1 2.1

3 0,2 12 22

4 0,0 12 2.1

Set 4 5 0,1 1,0 2,2
6 02 L1 2,0

7 0,0 1,1 22

8 02 1,0 2.1

9 0,1 12 2,0

DCodes of amount of ginger - Code 0: 0 g, Code 1: 25 g, Code 2: 50 g
ICodes of amount of onion - Code 0: 0 g, Code 1: 50 g, Code 2: 100 g
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<Table 2> Operating conditions of high performance liquid
chromatography (HPLC) for analysis of nucleotide and

its derivatives
Column p-Bondapack (3.9x300 mm)
Column oven temperature 30°C
HPLC Pump Waters 510
HPLC injector Waters 712 WISP
Detector UV detector (254 nm)
Solvent 1% TEA (phosphoric acid, pH 6.5)
Flow rate 1.0 mL/min
Run time 30 min
Equilibrium time 5 min

<Table 3> Operating conditions of inductively coupled plasma-
atomic emission spectrometer (ICP-AES) for analysis of

minerals
RF. 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: 393.3 nm
P: 1782 nm
Mg: 257.5 nm
Na: 589.5 nm
K: 766.4 nm
Fe: 259.9 nm

Plasma-Atomic Emission Spectrometer, ICP-AES, JY138
Ultrace, Jobin Yvon Inc., Longjumeau Cedex, France)E A&
ko] B2 §479] Ca, P, Mg, Na, K, Fe2] %< <Table
3> F4 A= AT
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<Table 4> Operating conditions of high performance liquid
chromatography (HPLC) for analysis of free amino acids

Column Pico tag 8.5x300 mm
Column oven temperature 46°C

HPLC Pump Waters 510

HPLC injector Waters 712 WISP
Photodiode array detector Waters 990 254 nm

1.4 mM Na HAc, 0.1% TEA,

Solvent A 6% CH:CN; pH 6.3
Solvent B 60% CH;CN
Elution Linear gradient of solvent B (0-100%)
Flow rate 1.0 mL/min
Run time 25 min
Equilibrium time 10 min
Injection Volume Standard 4 pL
Standard 10 pL

system®] Z} FEo] A% 2% F desorb preheat> 220°C,
valve, mount 2 line> 100°C, desorb= 225°C(3i), bake
£ 230°C(30%)Z 3kt

L7 ES GC-MSD(GC-5890, MSD-5972, Hewlett-
Packard Co., Palo Alto, CA, USA)°l oJ& ¥4slict. &
71885 EE A7) flete] o] v =AIEHDB-5, 60
mx0.32mm, 0.25pum in film thickness, J & W Co,,
Folsom, CA, USA)E ARS-3ITE QES] 25+ 35°C(4%
FANNA] 180°C7HA] £ 2.5°CH $=A1F 3L injection 2
T 230°C, detector®] 2= 280°CE A3t

Carrier gas2+= FFS AHE-3IIIL carrier gas®] o4&
12 psi& FAIAIA splitlessZ 4181 GC-Massell <13
Z}zke] Bl AJEol thet mass spectrumS A computer
library file-Wiley NBS 273.L(Hewlett-Packard Co., Palo
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H X2 (Response Surface Methodology, RSM)S- =343}t
RE EAEAS EATIIA SAS(Release 6.04, SAS
Institute, Inc., Cary, NC, USA)S AR&3o] =] iT}.
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like flavorollX = A7de] gutrtt o {922l a3E Hol
= A0E Yeht olHE AT edle Aol Sutrth
BRI Z o= Az o= ofe] Aol Hrdd

Alto, CA, USA)°| ¢+ ¥F mass spectrum3} H] 3}

w2 s s

£ AAs] S8 o2 ofH ofERTE A7) Hol AR
AP} BEo] dtiar Az tH(Chung 1990;

A e

<Table 5> Sensory properties of chicken head soup bases prepared with different levels of amount of ginger and onion

GGV ON? Y, Y, Y, Y, Y5 Y

0 8.27+0.5°" 9.66+0.3® 7.27+0.4% 5.97+0.4° 8.00+0.4° 3.97+0.5°

0 50 8.59+0.6° 10.43+0.6% 6.48+0.4° 8.14+0.6° 7.27+0.4° 8.15+0.5°
100 8.84+0.4° 10.08+0.3% 6.87+0.7° 7.83+0.7% 7.2140.6 7.54+0.5%

0 8.68+0.4° 9.78+0.3%® 7.13+0.5° 8.28+0.7% 6.63£0.6® 4.50+0.4°

25 50 8.93+0.5° 10.53+0.5% 6.08+0.7° 9.13+0.5 5.18+0.4" 8.27+0.7°
100 8.28+0.5 9.87+0.3% 6.23+0.5° 7.14£0.5%¢ 5.58+0.4% 7.49+0.3%

0 7.52+0.7° 8.95+0.4° 5.56+0.5° 5.85£0.6° 5.33+0.5% 5.63+0.6™

50 50 7.93+0.4° 10.07+0.4% 6.13+0.6° 7.04+0.5% 5.23+0.5* 7.27+0.6"
100 8.07+0.5° 11.43+0.5° 5.91+0.4° 5.97+0.6° 4.54+0.4° 6.97+0.4%

DGinger, ?Onion
YMean+SE (N=12)

Means within columns followed by the same letters are not significantly different (Tukey test, p<0.05).

Y,: Yellowness, Y,: Turbidity, Y5: Bloody, Y4: Chicken-brothy, Ys: Organ meat-like, Ys: Sweet taste
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<Table 6> Regression coefficients of the second degree polynomials” for sensory characteristics of chicken head soup bases prepared with

different levels of amount of ginger and onion

Coefficients Y? Y, Y; Y. Ys Y
Bo 837 9.94 731 6.31 8.04 4.05
By 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
Bii -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
Bz -0.00001 0.0004 0.0002 -0.0003 0.000001 -0.0004

VY=ot BiXi+BoXot BrX P+ PrXo +BroXi X
X,=amount of ginger, X,=amount of onion

DY : Yellowness, Y,: Turbidity, Y3: Bloody, Y,: Chicken-brothy, Ys: Organ meat-like, Y: Sweet taste

<Table 7> Analysis of variance table showing the effects of variables on the sensory characteristics of chicken head soup bases prepared with

different levels of amount of ginger and onion

F-value
Source DEV
Y?? Y, Y; Y, Ys Y
Ginger 2 2.77 0.34 3.44%* 6.37** 35.01%*** 0.45
Linear 1 3.99 0.50 6.79* 3.19 67.96%*** 0.05
Quadratic 1 1.55 0.18 0.10 9.56** 2.05 0.86
Onion 2 1.53 7.26%* 0.58 4.85% 4.25% 32.83%k*
Linear 1 2.99 7.27%* 0.41 0.77 6.54%* 39.10%**
Quadratic 1 0.08 7.25%* 0.74 8.92%* 1.96 26.57***
Ginger*Onion 4 0.64 1.67 0.88 2.09 0.86 2.61*

*kEHE* significant at p<0.05, p<0.01 and p<0.001, respectively.
DDegree of freedom

DY :Yellowness, Y,:Turbidity, Y3:Bloody, Y,:Chicken-brothy, Ys: Organ meat-like, Yq: Sweet taste

Hwang 5 1995). A7} ute] A& 28 T3+ sweet
tasteo| A RE F-212Q1 2107 YEbsTt.
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B ST TEATY A 2 2 A9 (%
variability explained, R’} <Table 8>3 7Tl Organ
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<Figure 1> Spline interpolation of response surface for yellowness, turbidity, bloody, chicken-brothy, organ meat-like and sweet taste of
chicken head soup base prepared with different levels of ginger and onion
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201104 9] AR AE ARSEIA] 2 HH 2] S5 At
#d B2 FFS Inosine 36.75, AMP 10.73, IMP
20.02, hypoxanthine 78.89 pg/mLZX] I AE ALE-35I

AA3E P ALS ALST Holz) 850 4 B B
-

u Inosines?} AMPE T HojH o1} IMPS} hypoxanthine
oF 2vl] 71 Bolxl Ao 2 yERstTE. IMP9F hypoxanthine
274 R AaolA 71918 Aeg wolxn 3 o
< ZHEute] bl Zofske Aog 4R 371l (Pyun
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<Table 8> Analysis of variance table for the second order response surface model showing the effects of variables on othe sensory
characteristics of chicken head soup bases prepared with different levels of amount of ginger and onion

F-value
Regression DFV

Y,?? Y, Y, Y, Ys Y,
Total regress 5 1.34 2.84 1.98 9.51 10.86* 18.80*
Linear 2 0.89 1.50 1.67 1.69 10.21* 10.43*
Quadratic 2 0.45 0.29 0.17 7.06 0.64 7.12%
Crossproduct 1 0.0002 1.05 0.14 0.76 0.00002 1.25
Residual total error 3 0.36 0.88 0.70 1.54 0.53 0.93
% variability explained (R?) 78.61 76.30 74.00 86.07 95.34 95.31

* significant at p<0.05
DDF: Degree of freedom

DY :Yellowness, Y,:Turbidity, Y3:Bloody, Y4:Chicken-brothy, Ys: Organ meat-like, Yq: Sweet taste

£ 24.1, Na= 406, K & 568, Fe&= 0.8 ppme| A=Atk
. A A (Choi 2011)] SRAAE AHESHA] -8 g
ol sl FAANAE AMES HHE] 52 Fed Al
BE T2 AR dHo] 1.0~2.20] AEE 78It o)
3t S PARA EEE 1™ YalxA UE

6. 72| oto| =it 24

AN AE ARSEt] A stE HHE] S5 Rl oty
Ak R <Table 9>of] e Atk 2 A+(Choi
2011041 9] Rl A4 ARSSA] 92 HHE] S Hs)
Gl AERE AR HHE §59 F R obrwAt EF

o] oF L4l A% Polxl Aoz BHHUEY o)t ALET

<Table 9> Free amino acids composition of chicken head soup
base prepared with optimum levels of flavoring vegetables

Free mino acids Concentrarion” (mol%)

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)

D 11 mol/100 mL

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

glutamine and glutamic acid, respectively

oM EEH 2] opx=At w2l oz AztEL &
3| e ARESHA &2 HHE S5 Hlal arginine¥}
tryptophan®] ko] z4z} oF 15w} 188 A= Z718lE
bl ol AMEE A AAE 53] nhs, dalrle] o F
olu| izt ghafo] thE ofw|izslbo] H|E] %9k7] Wl (Rural

development administration 1991; Shin 5 1999)31 Ho=2

FAA LS ARSI HA sk Hre] S5 RS
<Table 10>3} 2t} AN LE AMESA] 2 ] $5¢
oA &eFo] =3k hexanal, pental 52| aldehyde 3F3H-E2]
&Fo] (Choi 2011) F2IAAE H7Kghe =M 24zt <oF 1/3034
1/100 ¥} == #A8] ZrA=ATE A A H ] €l &

<Table 10> Flavor profile of chicken head soup base prepared with
optimum levels of flavoring vegetables by GC-MS

Flavor compounds
(Area counts/10%)

Soup base prepared with chicken
heads with vegetables

1,1'-oxibis-ethane 473.0
2-propene-1-ol 671.3
hexane 266.3
chloroform 538.7
benzene 116.7
pentanal 101.0
dimethyl disulfide 181.0
methyl benzene 289.3
hexanal 465.3
ethyl-benzene 313
xylene 31.7
heptanal 5.7
decane 293
2,2,4,6,6-pentamethyl-heptane 533
limonene 10.0
2,2,3 4-tetramethyl-pentane 19.3
3-methyl-decane 95.7
2,2,3-trimethyl-hexane 71.7
2,2,5-trimethyl-hexane 74.3
4-methyl-undecane 233
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22X zas AL 9, v, F, o AR Sl de
flavonoidel} tocopherol 72 A &kslE-Z o](Kim 1990)
ExsiAitel] Zgate] A 2lE AAAF7] W A
o7 F=Hu} =& F59| flavonoide 4221 quercetin®]
FHrEo] e oY oRFe I FE=S AT FAkszt
£S Y e (Pratt & Watts 1964; Pratt 1965) ©
quercetin ©Fx|iF 53] Futo] HfrEo] =(Caridi &
2007) AL R AFAME oleigh gAkstEde] HrE &
o A A S X AAT = AEE] 78S AoE B
SEI=3

gHg] SFoxe P ANAE ARYES © 2-propen-1-
olZ} dimethyl disulfide7} M2 v o2 AZH At
<Table 10>. o]= F 5¢] &7 A4 = S-methyl-L-
cysteine sulfoxide”} 7F9H 0 2H FAH= FEEEA (Lee
& Shin 1991) ¥ A3IA =% dimethyl disulfides I},
s, kel 555 WA AR allicine] 23l =]o] FAds)
= diallyl disulfide®} $H7(Chin & Lindsay 1993; Wolke
2006) HriE] Sr] B2t A EefikeEel 2486 &
Y3 el o] EalliEEo] doTle e HskE A
T AP RS Ao R AZbET

T3k Ago] FHrE AES 7HEAE SIS W BRe} of
nieqbo] AERbe-S oA P AAEH] its) &
£< Jvde Bt 2eu(Baker & Hellermann 1958;
Lips 1951) &4l AAE ARES 9eg] Sole 243 vt
ol FAd = e FFRCF ofv|=At, 53] ZAs) vk
sl WkS-Ado] 2 arginineo] AT o= Wo] &&HUth
<Table 9>. wepr] 2t REE9] AAHEEC] AE F
hexanal 5°] B33} AAake] Fa)| A=9] TS Al
=t g IS MHS o FSET PRI LE AR
a7 % wHE] S8 | S50l vl A LS AMS
gk grE] SlA] BWol HAE @ 22 benzene FEAER
A o]l A LoN FE SHEE Fu| HESCIH
(Hussain 2010).

-

m. gofF gl A&

HHE] S5 A2 o)F (off-flavor) THAE 915 Sz

2 FEZ AR5 Slete] A Fuke] A7t =
< geletd AxE Jry S 34 #2 5
A= o 2k JUEEAASR oJHdE S Bl M8 E
yellowness, turbidity, bloody, chicken-brothy, organ meat-
like, sweet taste 5°] 7F= QI A7 SFute] S gl
stod A3 HHE] S50 A4 2 5SS AR 4
I, A7 Fute] ARE-Fo] WoldF R bloody flavoret
organ meat-like flavor2] ko] 7rA3FH L chicken-brothy

flavore 291529 7t oA 7 =& 7S HYc) v

Lo

SHHUEA S T3l 73 IR =S 7HRE T
9l bloody®} organ meat-like flavore] 7ol 158 H& AR

673 ©]3AA] chicken-brothy flavor Zko] #791 2]z
IS HHrTo R Asiit. 2 A AT 40 g, FIF 50

g S S AR A A i, 2, 22 2
)R] e 742t 96.5, 1.0, 0.29F 0.2%S3 T SRS
AREEHA] 2 wHE] S BlE| RIAAE ARSS
|5 2l oAt T arginine?} tryptophan®] &l
o Bk gk AE 52 FollAl= IMP2F hypoxanthine®]
o] o Bttt Fdwolrs A AALE AR &
< 9] 840l B]3] hexanal, pentanal 5] aldehyde 3}

ol ko] dAE Aastlet ole FlA =
Frstade] grig] S AW AE JAAZY] W

e

Zo g Hojxth

ool Ak Bl B wf 5] S5 AlFRA ZALE H
A o] F (off-flavory= FRANAE H7IFO =N e 7F
A e AR AIREY Yo7 | §5ote] B F
4 vl AtE Bl HelE S AEskE e A
ol F4 fAle] o] Algr|ojjok & F o= AY7tET).

el 2

o
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