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Optimization of Preparation Conditions and Analysis of Food Components
for Chicken Head Soup Base

Sung-Eun Choi*

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

Abstract

Optimum preparation conditions for chicken head soup base were determined in terms of the effects of amount of chicken
head and cooking time using response surface methodology based on sensory properties. Sensory properties that were
evaluated were yellowness, turbidity, bloody, chicken-brothy, organ meat-like, and fat-like flavor. All values of sensory
characteristics increased remarkably with an increase in the amount of chicken head and cooking time. The optimum
amount of chicken head and cooking time were determined to be 1800 g and 150 minutes, respectively. Chicken head soup
base had less fat, free amino acids, nucleotides, and its derivatives, but had significantly more cholesterol, sodium, and iron
than whole chicken soup base. In flavor compound analysis, the amount of hexanal of the chicken head soup base, which
is related to fat rancidity flavor, was 11-fold higher than that of the whole chicken soup base.
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<Table 1> Experimental design for the descriptive sensory test of chicken head soup base prepared with different levels of amount of chicken

head" and cooking time?

Set 1 Set 2 Set 3
Panels Samples Samples Samples

1 2 3 1 2 3 1 2 3
1 1,0% 0,0 2,0 0,1 2,1 L1 1,2 0,2 2.2
2 0,2 2,1 1,0 22 0,0 1,1 1,2 0,1 2,0
3 0,0 2,0 1,0 2,1 1,1 0,1 1,2 02 2,2
4 2,1 0,0 1,2 1,1 0,2 2,0 2,2 1,0 0,1
5 0,0 0,2 0,1 1,1 1,0 1,2 2,0 2,2 2,1
6 0,1 2,0 1,2 0,2 1,0 2,1 22 1,1 0,0
7 1,2 2,1 0,0 0,2 1,1 2,0 0,1 1,0 22
8 2,0 2,1 22 1,0 1,1 1,1 0,1 0,2 0,0

DCodes of amount of chicken head - Code 0: 800 g, Code 1: 1400 g, Code 2: 2000 g
ICodes of cooking time - Code 0: 80 mins, Code 1: 130 mins, Code 2: 180 mins
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30°CAT. o5/ &l ks ARgSte] pH 6.5= 2783
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mL tefflon vessel(Savillex, Eden Prairie, MN, USA)ol| ¥
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AR st T 90°C Tl FATAZ AN A 7
FES WHCRE = o5 AFEAoR &1t ARSE GC
o] A8 v 72t Columne HP-1(5 mx0.25 mm id.
x0.52 um film thickness)& AFME-3}% 3L Carrier gas=
helium®.Z 5 psi& FAAFHIL injection &%=+ 260°C,
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NaHAc, 0.1% triethyamine3} 6% CH;CNS 33132 pH
632 243 SN =Hth °]A S microfilteringdt T
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pL, ¥4 sample 10 pLAtt.

7R EA4E 9% 18R THS dynamic
headspace #2412 AM8-31It}. Dynamic headspace 41
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A 180°C7HA] &3 2.5°CH 52AIFH 3L injection ===
230°C, detector®] &=+ 280°CE A7 3} t}. Carrier gas
2 dF5S AFEEIH A, carrier gas?] S 12psiS 4]
AlA splitlessZ A1 8FATE GC-Massoll 2J3)] zHz+e] #-2]

T
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Ea 2A}5 A3 <Table 2>9F 2t} A3 2
3 1A o] SRS RE EXEY 3
T3 g2 soup based] HZ 3= Qs W o
AISHAL e olxprtaE] 714 2 <Table 3>r)r 2}, 344
SRl date] Syt T5
8E AT Sl ols E—JL{;—
(lack of fity= BF F-2J31A] ¢ X}(error
(poohng) o] AREE =4k 51 LTQ‘r TE&ge] 37
A 2 29159 RPMAHHR)S <Table 4>9F o}, 7}
24l —4 F7rS A B (Table 4) Sz 71 A 7o)

o}
=1

soup base®] yellowness, turbidity, bloody, chicken-
organ meat-like, fat-like 5l 3] F2]&<l FFS
8929e & = At o3 A= WA, A, B
w8 I7ES A}%UP F3tol| B3 AFTE(Park & Lee
1982; Cho 1984; Lim & 1985; Sul & Jang 1990; Park
& Lee 1995)0l14 718X 7ko] <=0 E4S AAsl=d] )
© Z23 2lolrke Axsl AAET ZAME BE =
5o ABEDN} F3) fo)3 Ao UEpkor} olRE
He= FoeA ZT turbidity®} chicken-brothy, organ
meat-like, fat-like flavor= B2 g2 7HIAIZFS] Ao 418

R
brothy,
m A=

o EH7F FYsianh E=d =2 ozt d¥EEH(%
variability explained, R?)°] 80-90%=Z =& EAEA =
of A AR AL ARl HETE & F AUk

<Table 2> Sensory properties of chicken head soup bases prepared with different levels of amount of chicken head and cooking time

CH (g)" CT (min)? Y, Y, Y; Y, Ys Ys
800 80 34+0.6" 3.5+0.7° 2.7+04° 2.5+0.3¢ 3.3+0.4¢ 22+04°
800 130 4.6£0.8 4.5+0.6% 4.0+04° 3.0£0.5¢ 3.5+0.5¢ 2.9+0.4%
800 180 7.3£1.0% 10.5+0.5° 6.6£0.5% 7.1£0.4¢ 7.2+£0.5% 6.8+£0.4%

1400 80 5.7+0.6% 6.3£0.5% 5.0:£0.5% 43+0.74 5.2+0.6% 5.3+0.3%
1400 130 7.5£0.7> 7.3+0.6% 4.8+0.6° 7.0£0.4° 5.7+0.5¢ 54+0.4°
1400 180 8.7+0.6° 10.1£0.4% 6.1£0.7° 7.8+£0.4% 6.3+£0.5% 5.5+£0.4¢
2000 80 6.6£0.7¢ 6.7£0.9¢ 6.0£0.7° 6.3£0.9° 6.2+1.0* 6.1£0.6%
2000 130 8.8+1.2° 12.2+0.5% 8.0+0.6® 9.6+0.7% 8.5+0.8% 8.1£0.7%
2000 180 10.3+0.8° 13.7£04° 9.5+1.0° 11.5£0.4° 9.5+0.9° 9.6+0.7°

DChicken head, ?Cooking time, ?Mean+SE (N=8)

Means within columns followed by the same letters are not significantly different (Tukey test).
Y,: Yellowness, Y;: Turbidity, Y;: Bloody, Y,: Chicken-brothy, Ys: Organ meat-like, Y,: Fat-like

<Table 3> Regression coefficients of the second degree polynomials® for sensory characteristics of chicken head soup bases

Coefficients Y?? Y,? Y;? Y2 YS? Y?
Bo 0.14 5.72 -1.39 -4.86 -4.52 -0.60
By 0.00 -0.01 0.00 0.00 0.01 0.00
B2 0.01 -0.03 0.04 0.07 0.06 -0.01
Bi 0.00 0.00 0.00 0.00 -0.00 0.00
B 0.00 0.00 0.00 -0.00 -0.00 0.00
Bin 0.00 0.00 -0.00 0.00 -0.00 -0.00

DY =Byt Bi Xi+BoXotBiiXi B Xo™ B12Xi Xo
X;=amount of chicken head, X,=cooking time

DY ,: Yellowness, Y»: Turbidity, Y3: Bloody, Y,: Chicken-brothy, Ys: Organ meat-like, Y,: Fat-like
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<Table 4> Analysis of variance table showing the effect of variables on the sensory characteristics of chicken head soup base

F-value

Source DF?

Y, Y, Y, Y, Y, Y,
CHV 2 29.84#%% 31.36%** 27.32%%%* 85.92%%* 38.20%%* 43 42%**
Linear 1 57.85%%% 61.94 %% 50.15%%* 171.78%** 73.35%%* 84.14%%*
Quadratic 1 1.83 0.79 4.49%* 0.06 3.05 2.71
CT? 2 35.94%%% 59.54 %% 20.57%** 144.06*** 18.12%** 16.41%%*
Linear 1 T1.51%%% 117.86%** 40.08%** 72.22%%* 35.04%%* 31.63%%*
Quadratic 1 037 1.22 1.06 0.39 0.30 1.18
CH*CT 4 037 4.10%* 1.50 441%* 4.48%* 5.09%*

% variability
Explained 87.18 86.93 81.56 91.84 82.34 8143
R

*Ak%*k*Significant at p<0.05, p<0.01 and p<0.001, respectively.
DChicken head, ?Cooking time, ¥Degree of freedom

Y :Yellowness, Y,:Turbidity, Y;:Bloody, Y4:Chicken-brothy, Ys: Organ meat-like, Y¢: Fat-like

selz)ds 7laae) Wele] me S5 v w1
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o] ZAIAoN F3F EAJolgtal A3 bloody, chlcken-

brothy, organ meat-like flavors #% 455 A4g3s}7] 98k

5408 ARt vHgEAEA S Fall g 32
<Table 3>& AH&-3to 0431 LQE EHHTE 2 Al
EAEY 7IH#ES =% | 2 #ES dEsKIh
Chicken-brothy flavor®] 7 LO] Zdlo|HA organ meat-like®}
bloody flavor7} 491 A2 291 0] 321 e] F7telA
AABHA] Ft71ol thet e AT e A skiTh
Bloody2} organ meat-like flavore] Fke] 7.5 °]sldA
chicken-brothy flavor #to] Q1 AHT|Z TS FHAFFo =
A7sisleh. 2 A3 = 4keell thall Sm2]d 1800 g, 71

AlZE 1500] HAFEo R AR o] FollA 2zt
o] EAdofl tigh 71tk chicken-brothy= 9.1, bloody+=

7.4, organ meat-like flavor= 7.5°]AT}.
3. & soup base2| =H A= =A

92 soup base9t B F soup based] Az A
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Yellowness

Turbidity

Organ meat-ike

<Figure 1> Spline interpolation of response surface for yellowness, turbidity, bloody, chicken-brothy, organ meat-like and fat-like flavor of
chicken head soup base prepared with different levels of chicken head and cooking time.

5 F7& &M
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soup base’} 5 soup baseol] Bl3] Svf A= o @Wtow p
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<Table 5> Proximate composition, nucleotide and its derivatives,
minerals, fatty acids and cholesterol of soup base
prepared with chicken heads or whole chicken

Soup base prepared with
Chicken heads Whole chicken

Proximate composition (%)"

Moisture*** 97.97+0.07 98.73+0.03
Crude protein 1.42+0.15 0.81£0.03
Crude fat** 0.18+0.01 0.28+0.003
Crude ash* 0.19+0.01 0.14+0.003
Nucleotide and its derivatives

(ng/mL)"

ATP* 1.92+0.04 2.79+0.13
ADP*** 2.02+0.19 6.30+0.08
AMP*** 10.73+0.18 21.75+£0.85
Inosine™*** 36.75£1.97 101.68+2.23
IMPpAH** 20.02+0.69 68.90+3.55
Hypoxanthine*** 78.89+0.01 47.53+0.56
Minerals (ppm)"

Ca*#* 13.85+0.09 17.80+0.15
prxx 108.33+1.45 243.33+1.45
Mg+* 11.57+£0.24 29.07+0.23
Na*#* 398.00+£3.21  232.33+2.40
K#** 412.33£1.45  609.60+1.20
Fe*** 1.88+0.09 0.40+0.06
Fatty acids (mg/100 mL)

Lauric acid (12:0) 1.27+0.01 -
Myristic acid (14:0) 2.05+0.01 221+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 19.81+0.03
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 3.31+£0.01
Cholesterol (mg/100 mL)"** 1.57+0.05 0.46+0.01

DMean=SE of triplicate determination
wkkA**SQignificantly different by independent t-test at p<0.05,
p<0.01 and p<0.001, respectively

o HA s gejg] F 7HEAIeE Al %3 HrE
soup base®] 2] ofr|i=At Tk <Table 6>3F 2t} {2
ofp|:=Ake] TS B 4k Ad EFH ol | soup
base”} S 2] soup baseX Tt} Wt} Glutamines} glutamic
acidg 3 GLXE Al9st e 78] olrx=2te] H soup
basel Al O B2 & HAEHATH EwE] soup basedl A
GLX7} & soup base® T} Bo| HAEE A2 glutamic acid
7h Hol] B A=A gitol7] Wil AR F5
=

2] opnAite] S HH T AR BT GLX7F AlY
B 0= alanineo] BT ol Al §&4F9 of
m) Ak S 2AFSE Park & Lee(1982)2] SA7-9h &
&9 fro] oAt FES A3 Lee(1996)°] A9k A
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<Table 6> Free amino acids" in soup base prepared with chicken
heads or whole chicken

Soup base prepared with
Chicken heads Whole chicken

Free amino acid

Cyad*** 0.61(0.27) 1.25(043)
ASXV* 12.80(5.64) 1426(4.88)
GLX? 59.97(26.43) 4723(16.16)
Serine 17.76(7.83) 24.56(8.40)
Glycine** 2727(12.02) 39.00(13.34)
Histidine** 2.90(1.28) 523(1.79)
Arginine* 6.56(2.89) 15.80(5.40)
Threonine 14.54(6.41) 1532(524)
Alanine 29.17(12.85) 4141(14.17)
Proline* 9.58(4.22) 14.83(5.07)
Tyrosine* 3.89(1.71) 526(1.80)
Valine* 755(3.33) 1130(3.87)
Methionine 3.01(1.33) 442(1.51)
Cysteine 0.12(0.05) 0.19(0.06)
Tsoleucine* 4.43(1.95) 6.46(221)
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(839)

Total 226.95(100.00) 292.31(100.00)

Dumol/100 mL (mol%)

ICya means Cysteic acid

9YASX, GLX mean the sum of asparagine and aspartic acid and
glutamine and glutamic acid, respectively

*kxkx*Significantly different by independent t-test at p<0.05,
p<0.01 and p<0.001, respectively

Aske Aolnt. 7)o FFe] &2 7kl 95°ColA 60
F-59F 7143k Cambero 5(1992)2] ATolM= 7He A=s
RHoFa glom 7hdxAa AR ol v=7]= okt 4
a719] Ffrelobriedt ghge] "we] o) of F uj A
=Rtk AlEFl 7P B S UERH glutamic acide 7F
2AnkS 717 Aoz deA AL alanine, glycine 5 Tt
& Uehle opr=ato 2 deA 1ol (Kim 1990) ©]& oF
1x=4beo] A8 FolA Audites 2488 Zlow Azt

o},

d

s}

8. S| g2 24

S 2| soup base?t H soup base®] FP|AdEe] ztol=
<Table 7>3} Zt}. sHE P ES AT HEH methyl
benzeneS A|2Jstar, Fr]gdi-e] ko] E soup baseX.Th
S soup baseollA] Bl B2 Ao UEpHTH 53] AW
A FH e P9 A2 4% hexanal®] 73-$-(Kim 1990;
Shahidi 1998) 5 soup base] 11¥iU} & o] Hmg
soup baseol|X TR =N WA HE] soup base’t
soup base®Th A3HES A O Lb<Table 5> AW 4|7} T
Bol X8e Aoz nlct guee] A Ayt o 318y
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<Table 7> Flavor profile of soup base prepared with chicken heads
or whole chicken by GC-MS

Flavor compounds
(Area counts/10%)

Flavor compounds

Soup base prepared with

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 1323
methyl benzene 270.0 306.3
1-pentanol 123.7 -
hexanal*** 13493.3 1226.7
ethyl-benzene 583 373
xylene 83.7 69.7
heptanal 545.7 -
2-heptenal 233.7 -
2,3-octendione 382.0 -
1,2,4-trimethyl-benzene 648.0 -
decane 184.3 90.67
octanal 445.7 -
2,2,4,6,6-pentamethyl-heptane 89.3 76.3
limonene 42.7 43.0
2,2,3 4-tetramethyl-pentane* 67.7 18.3
3-methyl-decane 1833 -
2,2 3-trimethyl-hexane 164.3 62.7
2,2,5-trimethyl-hexane 124.3 61.0
4-methyl-undecane 68.0 237
nonyl aldehyde 3953 -
tetradecane 53.0 -

*xkxx%Qionificantly different by independent t-test at p<0.05,
p<0.01 and p<0.001, respectively

H9L gologE Wx AAZRZH TAARcR & =
B} gl o] dgEHoldE XA L E 4+ Ut _4

a71eF A a71e] 25U AW 7HH cephalin®] fishy
odorg A H = A7 2K (Younathan & Watts 1960)
oA & F UKol %% AF AAFL 7P B &
A2 o] A E ViEskehet a8 93-S she A
o7 dHA Atk(Lawrie 1974). 3] F& 50| ulgt =
53t vkl Qx| x| o] lof FF FGA Akl A
A Bt oz A Urk(Lee 1996). wreta] HHTh
Hrejgo] B2 AXHE o] Al o] F3S vzl A
o2 FEHErh Tk TAA W Aol ] zfol= Qls|
ol BT Hrgol o] Wol Hol e Ax AW
AN E FRsket S vHE AR A7EH. S, A
WAl e e FuiAES she o= dEzl
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