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The Quality Characteristics of Chicken Stock Containing
Various Amounts of Tomato

Hyun-Mo Woo, Soo-Keun Choi”
Dept. of Culinary and Food Service Management, Kyung Hee Universz'tyﬂ

Abstract

This study aims to develop chicken stock, which is the base of sauce, soup, efc., using various nourishing
elements in chicken bones. For this purpose, we prepared chicken stock with varying the amounts of tomato
added in order to produce basic data for enhancing the taste and nutrition of chicken stock, improving the
quality of stock-based dishes, and developing stock. Sensory chamcteristics of tomato chicken stock such as
water, ash, color, sugar, pH and sepsory tests were studied by adding tomatoes for finding out the effect on
free amino acid and various nutrients. The total free amino acid content and general acceptance were highest
when 7.4% of tomato added. Based on the results of this study, the optimal fomato content for maximizing

the overall quality of chicken stock was 7.4%

Key wonds: stock, chicken stock, tomato, chicken bone, free amino acids, quality of chicken stock.
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I UthPark HO 5 1995; 3/d< 2007).
3HH, EvtE= 7FX) I Lycopersicum esculentun
Milell &3te Al ZHEEA grl Q2 A

ol PAA|oH, 16417] 2 Edul2T} AS<

LA S 7 FEoE Avy/MA HAw, &
Hollde 29U ojgde]olofl ] M2z Au)
3l EATHKim DS % 2004). EvlEE tholof
E Sl 837} e A7 Eelt) 1] tiR

x
9 C, HEl) B, a8l v, 2, 9, WE F
gl 2 Yolil 5% 3= o] JItHRoh KS 2008).
a8]3 o 7F] o] SFEN Hglutamic acid)
T3 Entert 718 Btl(Lee HB % 1972). ©]
A BE ofAld AdelME 2y ol A
ot o] o2 Tao) vis] Bel] FRE] e
o), & o ErlE 100 gl HE 300 mg FEe
SFEFII0] B0 itk 3] 718 ErFESQ] San
marzanod-2 A% A& 9 I glutamic
acid7} BE A4 & Entge] u] o]}o g R}
W 8egos APsrhelyn] 2004). £, E
nlEe] FARo g o] glow, TAM, Al
&, FA4E B4R Qo] ARE Wu 238
1 AUAE AAse FEE dlHa SK T
1998). Z18]3L o]¥ H7AEL &5 A A W
ZA7A] Zu|do] AT Br)A g 7H43l38)
I FAFAAINE L& 71358 Yepdui(ZlE
7 2009). wEtA Entgd] ¥¥E T, 2+ £
AL, obmliedl Fo] ARl H 55 A=z nlXE
w3 B4 A3 AT #Ao] edtia Al
g9 |

S50 F4 BA0) AR A7 F WEEF
7hel wE A g 2 SECEHT 2009)
A WEEZ 77%E H7I% S5} 7] oA
7P w2 #@S JERAEL A zu 59 Aot
7} Al 258 JPgE) vlXE 93HKim MS
2002)NA & 4] EFFH7F W2RE 2, <, v
adlg, oAl Feldlle] £&d v|XE 93

A4 Mt B eSS FoHRAT B %

AEo 3l 71 Al 2 ko) A 2] oéigz(Cho

EJ 5 1999014 & &njA 4 Hrlee] § A7k
B} zehlds §8 ool £5%ko] Bttt
29 AFE Fo] UE £50 Ui A, g
2] E3KPark DY 5 1983)o - 4t Hzle] A
+ 225 fFoHoz FUEAT B H &
Fof B3 AFolME ST 2 AE0| Uk
F713 Ao E(HE 2) S5 EE2He F
712 %ol v1X]E F8KLee SU 5 2002)14 = &
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AL 39 ¢ YAk F& W e H
FZE9] Az B} AFEH T 2007)M =
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9] fg opliake 247 22 A ol 8%
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o mX& FEN EntE A HrMEe] F
NVEFE dzTo] Hlg] Ee AYE Hiov
9 10Y ol F oixTet F33 Aoje Vel
2] e3kaz, Kim EJ $(2006)2 EnlE ZX]2] A
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713to] 3 B3o] %] @oKKim DS & 2004)
olezj4t /‘}”}EZ]—‘:_(San marzano) =Z& 71 A
3 3 Ae Y BoFNA TR LA
T A, B, é—?——"‘ré HHEF Mol A F3}
At ez g, Az, 92, d&Ele EnlE
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2. N& M=

(Table )2 & S5 F2317] AT A7 v
&olH, (Table 2)& & ’“oﬂ Atee Enlg
9] &t o &S Vel Rojh

g &5 FE2& U 78 2@ 39
o] db] APeoz FFE AXRS dPsigct o
A TS CLAYA ARRE e A F 28] mAQ
The Professional Chef 7th edition(The C. 1. A.
2002)E 71F 2R ZFasta, 7)xA %z
(B 5 2006), 229] o] 23} AA(FH T 2002),
The Cook's Book(Jill Norman 2005), The Good
Cook(Anne Willam 2004), Professional Cooking(Wayne
Gisslen 2007), Classical Cooking(G, Margaret Schmidt),
Tools & Techniques(William-Sonoma 2007) S
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(Table 1> Formula of chicken stock(CSP)

Ingredients Amount  %(Including water)
Tomato 0g 0
Water 7,100 mL 58.90
Chicken bone 4,400 g 36.50
Onion 250 g 2.07
Carrot 120 g 0.99
Celery 120 g 0.99
Parsley stem 50 g 041
Thyme 5g 0.04
Black peppercom 5g 0.04
Bay leaves g 0.03

Total 12,053(g) 100
Yield 5,000(mL)

' Chicken stock without tomato.

{Table 2> Formulas for chicken stock with tomato

Sampl Amount of Ratio of  Total amount for
e

P tomato(g) tomato(%) chicken stock(g)
cs? 0 0.0 12,053
csT1? 297 24 12,350
csr2? 622 49 12,675
cst3? 964 74 13,017
CST4Y 1,325 99 13,378

D Chicken stock without tomato.

P Chicken stock with 2.4% of tomato.

® Chicken stock with 4.9% of tomato.

9 Chicken stock with 7.4% of tomato.

% Chicken stock with 9.9% of tomato.
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3. =2 32 =&

2T | S59 BEnlE A71E galsi A
Z3 5 S0 7 4 I8 S AETREE
A EFAE3] 2009)°] vzl ZHt Mov-112(Sanvo,
Japan)®} Thermolyne-6000(THERMOLY-NE)E A}
&3t FrE 2, I RAE- S ol 83t
&7 sich

4. N =X

zT ¥ S5 EnE FJrpES gejsiy
Az H S5F 4 AAA(Color Reader, JC
801, Color Techno system Co. LTD. Japan)& A}
&3] 53] WHE 248909, L(B R, lightness),
a(A M, redness), b(F %, yellowness)e] %
& ik ol AHEE EE WAk Lt
o] —1.24, bdtol 152}t Axe 4 XA
(Color Reader, JC 801, Color Techno system Co.
~ LTD. Japan)E AH8-3151th.

5. € =8

2w & S99 EnE #rige 2y
Az & £5E 44 10 mLE #3l G=A
(ATAGO Refractometer PAL-3, Japan)E A}-8-8}

garze|gE)x] A 167 A 55(2010)

of 53) W 2gaiick 12T ol BFE
Fotel *Brix2 EAISHC

6. pH =8

g 449 pHE pH meter(TOA HM-7E, TOA
Electronic Ltd, Japan)& AM&-3le] 247 &
Aoz @Ak

7. 72l Ol0lcbt Sg =5

EF opxatse] ¥4 FHlE Fig DI 2
om, B AL (Table 3>3} 2t} A F &9
wulA g ez sipgdsie] dAshe o
x2H& ion exchange® %3] ¥2]8}3l ninhydrin
post colummn FEAM3E A, LA visible de-
tector2 A8k A& 1 goll 6N-HC1(ZH-8
& &) 71l Fal@ ¥ D.W(Distilled wa-
ter; 31482 F &3] FIAUTE | RS 4
3}X])(Whatman 5)Z o33} test tube®] 10 mL
ogct 73 A8 2 mLE FHaA 25 mL F
£ flaskl] 32t DW.2 383l 23} 34220 A
£ 0.45 ym PTFE filter2 filteringd}] High speed
amino acid analyzer(Hitachi AAAL-8900, Japan)
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<Fig. 1> Standard amino acid chromatogram by HPLC.
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- {Table 3> Operating condition of HPLC for free amino acid analysis of chicken stock

Items Condition
Column Ion exchange column(4.6x60 mm), Packed with Hitachi custom ion exchange resin
Detector Visible detector

Visible 1 (570 nm)

Wave |
ave length Visible 2 (440 nm) for proline and hydroxyproline

9 channel gradient

B1 - mixed buffer 1 (pH 1.0)

B2 - mixed buffer 2 (pH 2.0)

B3 - mixed buffer 3 (pH 3.0)

B4 - mixed buffer 4 (pH 4.0)

BS : Distilled water

B6 : Re-generation solution

Rl - ninhydrin (reagent of derivative)

R2 - buffer solution for ninhydrin derived compound

Mobile phase

R3 - 5% ethanol
Injection volume 20 ¢L
Amino acid(Aspartic acid, Serine, Glutamic acid, Glycine, Histidine, Threonine, Arginine,
Al ek Alanine, Cysteine, Tyrosine, Valine, Methionine, Lysine, Isoleucine, Leucine, Mixed standard
Contained Phenylalanine)
Fxgq Stock sol.(Sigma AA18-10 mL)

Working s0l.(0.66550, 1.33100, 3.32750 ng/100 g)

8. TSAA m 2yt & &t

‘5‘— S59] .\4-——74/\}-— A} __JHJ,} B} o H]—
9] FAAZ A dgtn ze)Hetn tz,vg 30 >2 =2
3 ZolA siid aie] zjo] A B, Hojola], # <Table HE BEREE HUIR & &Y #E
A #5528 nefsle] 1SBES WeR sl e 3 3 E 24 Axo|th AR $E T CS7)
@Alf‘— A3 THIm MN - Lee ST 2006). ¥57AF  99.00%, 3|82 CST47} 0.18%2 74 4 Vet

A7} A= Ao B7|(brightness), ¥ S(transpa- W, ZF A& 7 5913 (p<0.001)2] xlo]E VR
rency), 5 FHu(fat smell), 753 HAl(savory
smell), EvES] 3](tomato flavor), 21%k(sourness),

Dol(sweetness), 51513+ Uiastringency), &2 A}

{Table 4> Moisture and crude ash contents of
chicken stock containing various amounts of tomato

Samples Moisture Ash
Bpotato taste), FAHsavory ste)®] FE=7H g 99.00£0.01° 0.150.01°
HEE o8l 5 FEFE 2 AFEF q 98.9840.01" 0.1120.00°
EF st 715 B7F HEe Ycolor), AT s 98.70+0.01° 0.15£0.01°
(appearance), HA(smell), BHtaste), A Z 7|5 % CST3 98.68+0.01" 0.14£0.01°
(overall quality)®] @52 74 HE g o] &3} 7] CST4 98.3740.06° 0.18+0.00°
FES} A o HAE ZE2 o) B Falwe 165.60+* 42.17%%+

AL Aake] A Ag]= SPSS 1208 o] 83ld o Legends for the samples are in Table 2.
MeantS.D., ***p<0.001.
o]l B LR A : : olsl B Algled
DR (analysis of variance)el o3} A5t *7¢ Means in a column by different superscripts are signi-
3, Duncan®] tHH 9% (Duncan's multiple range ficantly different at 5% significance level by Duncan's

test) 2 o] &3t AlE3ke] {AAE HZ39 ) multiple range test.



292 garze]eks]A] A 168 A 55(2010)

A} o= ErtES] Z4F f7l4to] Hue] 1¥
5 37H7] 23} Atadth Lee SU 5(2002)
7} Kim MS(2002)¢] 97 B0 @29 4] 5
=t #5545 13 Eo| TR, f7lel &7
W2 REelo] P E LE5% S X2 Jot
v Adel dRshs Aol srh

2. M

Entge] H7} vl &S 2ejdld UE | &5
o Ax &3 A= (Table 59 2t} BEE
Bl E Late EvtEr} ArtEA] &2 csvt vt
e g2 vehien, EvtE A7l St

5 L# BF #43(p<0.00n) 2 Folxlth
ole Ertge] A7t g ng e F71
g Aol Atadnt. AN=E UehllE agh2
CST10] 2.12, CST47} 3,602 2 EvntEe] H7}e
o] I7HEFE A =It FAFp<0.00nor F
7t e, ol ErlEe] drieko] 2713t u}
g Bl e H248 vehlie a8
2} Z3(lycopene)2] S71oll whE dsiet Alzdd).
FA=E JelllE bk CST10] —6.43, CST27}
—3.74, CST3°] —3.04, CST47} —1.852 §2)7
(P<0.001)%] F7F8 EAv} ela Hrkee] ol
TR 52 FY=E JElch

{Table 5> Hunter’s color value of chicken stock
containing various amounts of fomato

Samples L a b

cs 11.0740.60°  1.49£034°  -6.430.19°
CST1 11.2020.07 2124035  -4.25:025°
CST2 11432040  225+035™  -3.7410.14°
CST3 11.8740.49°  2.75:037°  -3,042028°
CST4 13.05£0.51°  3.6040.66°  -185:0.28°
Fvalue  15.68%** 16.66*** 163.07%»*

Legends for the samples are in Table 2.

Meanz8.D., ***p<0.001.

**4 Means in a row by different superscripts are signifi-
cantly different at 5% significance level by Duncan's
multiple range test.

<Table 6> Total soluble solid contents(°Brix) of
chicken stock containing various amounts of tomato

Samples °Brix
cs 1.30£0.07°
CST1 1.44£0.15°
CST2 1.80:£0.06°
CST3 1.86:0.05°
CST4 2.10£0.03

F-value 82.32%**

Legends for the samples are in Table 2.

MeantS.D., ***p<0.001.

=>4 Means in a column by different superscripts are signifi-
cantly different at 5% significance level by Duncan's
multiple range test.

3. €

EvtgY Hrlgg deldle] BHE § {52
25 2% AIE (Table 6)7 2} EFIEE 3
7V & §°0] G5 CST47) 2.10°BrixE 7138
B3, EvtEe] Hrlgke]l A E g2 &
A& Hol F2lFp<0.001)2 ZolE BTh CS
7} 130°Brix 2 714 @& A E g ed, ol
Entg7t 58 2 4¥(Kim DS F 2004; 77
2] 2007)°] & &5 B T v Ao
2 A9} ©£3 Ha DI2008)) AFolA 7}
¥ % Enlge 2xrt /I EH, ol §
4o BE Wgd dFgS & 8Q°o® AR
21=3

4. pH

Evtge A7} v &g 223l UE ' &5
9] pH &% A3 (Table 7)3 2t} EFES 3
7¥3 & S0] pHE A7V St wE #o
2(p<0.001)2 Ztol2 Holx Slth o]& Fole
A7ko] 2ol Aol =7} Eobdd) uh} pH}
ol 4714k Bt ¥&5F pHe Hol
ATHZFERT 2009). o) EvtEd I8 §714t
Jyo] Ente 7t & §59] pHol TS &
Aoz Atgdrh
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{Table 7> pH values of chicken stock containing

various amounts of tomato

Samples pH
cs 5.43001°
CSTI1 5.34+0.01°
CST2 5.30+0,02°
CST3 5.10£0.03°
CST4 4.874021°
F-value 400.23%**

Legends for the samples are in Table 2.
MeantS.D., ***p<0.001.

**¢ Means in a column by different superscripts are signi-
ficantly different at 5% significance level by Duncan's

multiple range test.

5. &2l OlOlcat

Enlg A7t gelstd &% § 50
f2] o}n|iAkfree amino acidy> & 1650 A&
HAck 1 H&3 2 (Table 8)3 2T A
2l F Fel opvlieAke] e CS(500.1 ng/100
g), CST1(427.27 mg/100 g), CST2(516.06 ng/100
g), CST3(575.05 ng/100 g), CST4(516.06 ng/100
Q) E ERLE 71 74%9] CST3NA 7 B
S VERITE 2T cSET A ¥ F CST3
AN F 7] ofniate] Freko] 71 Bol St
391, CST4E F 78 otvleit o] CST3
o vla] Zasided, BEvtEY] ArW 54 &

(Table 8> Free amino acid contents of chicken stock containing various ameounts of tormato

Free amino acids Samples F-value
cs CST1 CST2 CST3 CST4
Histidine 103.20+5.02'® 7820+ 1.78°  96.93+1.63° 1193+ 220° 863 +£1.49° 130.64%**
Arginine 350£1.13  893+1036  8.50+9.71 10.06£1233 8404875 0.15™8
Threonine 46.10+3.81° 35.67+ 2.28°  45.13+1.85° 5273+ 341°  4093:1.65°  17.76***
' Valine 1325:0.49°  9.13% 0.41° 10974064 973+ 031°  11.20:020" 3222+
fm“;’:‘ii g Methionine 13.10£127° 1057+ 047°  13.30:0.44™ 13.07+ 046"  1127£1.01°  6.37%%+
Lysine 36.35+0.64° 30.23+ 0.58° 34474057 3500+ 070° 31.30£0.72°  43.07***
Isoleucine 18254049 13.63+ 1.15°  1560026" 1640+ 0.79° 1633£1.01°  9.92%
Leucine 39.10£1.70° 34.67+ 1.94°  40.77+2.61° 47.13% 2.15°  36.60£1.70%  15.80%**
Phenylalanine  1.3020.00°  1.05+ 0.07°  1.104£0.14° 150+ 0.00°  1.00:0.00°  17.20%*
Subtotal 274.15 222.08 266.77 304.92 24333
Aspartic acid  43.15£134° 4090+ 137°  50.50£1.86° 5450+ 2.80° 55.33:046°  37.74%**
Serine 17.10:0.85° 1333+ 0.55¢  15.3020.43™ 15.93= 0.90° 14.26+025%  14.05%*
lx’a‘r’;m Clutamic acid  22.20+1.98° 18.83+ 0.67° 20.83£1.43™ 21.73x 032" 19.57+1.25°  3.97*
ammino afi 4 Glycine 99.25+2.62° 98.10+ 1.35% 12427£4.04° 137.07+ 0.99° 146.97£2.07° 222.24%%*
Alanine 25.00+1.13° 1930 1.39°  21.60£1.59™ 2223+ 095" 2027+1.10°  7.06**
Tyrosine 345£0.07 253+ 055 2533040  3.77£ 090  2.60+0.50 330
Subtotal 210.15 192.99 235.03 25523 259.00
zﬁtﬁ y Cysteine 1580£1.83  1220£122  14.80+2.38 1490£1.78 1373147 161
Subtotal 15.80 12.20 14.80 14.90 13.73
Total 500.1 42727 516.60 575.05 516.06

Legends for the samples are in Table 2.

MeantS.D., *p<0.05, **p<0.01, ***p<0.001, NS no signification.
*”° Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

Y MeantS.D.(n¢/100 g)
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A e FEE dolMd F 8l ovleAte] 3
Ze FojEYa AlRET o= ZFE742009)2]
A+ Aol dAske Aol Uk

8] opu| x4k 7Bt (aspartic acid, gluta-
mic acid), ©9tAl(threonine, serine, ghitamine, proline,
glycine, alanine, lysine), T18]31 2:4kA|(valine,
methionine, isoleucine, leucine, phenylalanine, his-
tidine, arginine), #33HET H|%F G(cysteine,
methionine) 2. 2 F-F57| %= FTHHEA] 2006; 3
Bt 1997). ¥ AFolA= Kim HD2004)S] I+
Aol M2 Fe oAt 7 W uie} &
2] ofuicibg IA Al ZHA R Wit B4 o}
v =Ah o sbg e ol ynz] BE o}
Miesbe 2 3l ololdtes PEAIT.

B ofrlabe QA Wold GHEA) e
QAo B BAo) PoIME ¢ B 2 We
g ojulito 2 WtEA] AEC2RY FFWo}
oF BTHEAT 1997). EVFES H71D & 4
A 23 P4 ojn]=AHL threonine, valine, me-
thionine, lysine, isoleucine, leucine, phenylalanine
o] A&HUeH, 47| oFeH} 3571 Frlol
Al & Fa3 & 5 o}u] Ak histidine, argi-
nine(A54 2006)= HEEHUT. EvtE A1
Bl g B opr|=ite] FAlE CS(274.15 g
/100 g), CST1(222.08 m&/ 100 g), CST2(266.77 g
/100 g), CST3(304.92 mg/100 g), CST4(243.33 mg
/100 )& ErnkES] Hyjeko] F7}gtel] ube} 2ol
Z7¥81c}71 CST4(chicken stock with 9.9% tomato)
ol A THA] ZH48}93 21, CST3(chicken stock with
7.4% tomato)ollA 714 & FEEES HArh

EuES AV & SFA 3523 ohd %
olu] =4k aspartic acid, serine, glutamic acid,
glycine, alanine, tyrosine®] &= At} &3] gly-
cine?} alanine TotE U= ojn|4to 2 g W
F2E] PR S5 (Pak HO F 1995),
glutamic acide= 3hd BhE Ul JEC0Z &4 9
o] 94&-& FriLee IM T 2000).

ghd ot ofulieate] EHAlE CS(210.15 /100 g),

CST1(192.99 ng/100 g), CST2(235.03 1g/100 g), CST3
(255.23 1g/100 g), CST4(259.00 ng/100 g)= thET
CSE A|9)& A7kt CSTIRE Al 2718 CST4
A 714 B FE2%E Jepith 183 Evt
B9| Hrlegol FUkgte whet s 1t oAt
T Zo] Z7}el A% CST3A CSTAZMAIS] &
Ve TE AT viE 1 S ARt
Ak

6. 2sAA

EnES /IR & S0 FEE BAFEY
ZA 3= (Table 99 2tk Ao YW7|(brightness)
7} 7V ZFaA Bt AL 2T CS(647)°1
R, el g7t 7P <k 212 CST4(2.00)°]
At ZE Alg7tle Entge HrlEke] B8
FE Ao} Yr|rt o F9A 7213 (p<0.001) o]
2 Ry ol EvlES] 7] Sl o
2 DY EFo| F7Iste] Mo Byl 4% F
Aoz A€ok
- E S(transparency) = tHZT<) CS(6.67)7}F 7+
Z 2sA BrFEI9 L, CST4(2.47)7 7V <Fst
Al BriEidem, AEzke] 723(p<0.001) o]
E By ol EvlES 73] FUi%el
g 2B Bl Fkskel el ¥rld) gL &
Rog Atadrh

o FaA(fat smell)= CST44.27)7} V8 733t
tx HrHEAa, 2wl CS7 A s
7t BErtEE HVEE g AUt 72
stk Hrisld o, 2 AlEzke] /oA A
ol giith

T8 HAl(savory smell)= CST4(4.67)7} 7}
Z 73kl B7bE AL, CST1(3.07)°] 7V <3t
A BN eH, ZF Al 83te] f2)4(p<0.05) 2t
°]& Btk

EnlEo] no|(tomato flavor)s EVIES A7}
go] 714 B-& CST4(5.73)°14 718 Z&tA o
ZFEQlom, 1 T2 & CST3(4.27)>CST2(3.47)5>
CST1(2.53)>CS(1.1) A2 BEnfE H7leo] @
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{Table 9> QDA results of chicken stock containing various amounts of tornato

Sensory Samples F-value
Cs CSTI CST2 CST3 CST4

Brightness 6.47+0.83° 5.33+0.82° 4.47£0.52° 3.4020.51° 2.00+0.76* 90.69%**
Transparency 6.67+0.49° 5.53+0.64™ 4.93:0.88"° 3.53£0.91% 24741.06° 60.49%%x
Fat smell 3.201.78 3.80:£1.52 3.87+1.41 4.13:1.06 4274158 1158
Savory smell  3.33+1.88° 3.07+1.16° 3.40+0.91° 427128° 4.67+2.06" 3.03*
Tomato flavor  1.13+0.52° 2.53+0.83¢ 3470.64° 4.87+0.52° 5.73+1.49° 65.21%%*
Sourness 1.00£0.00° 2.27+0.70° 3.8740.52° 4.87+0.83° 5.80+0.94° 12041+
Sweetness 2.7340.96° 3.00+0.66° 3.33£1.05° 4.13£1.19° 4.80£1.27° .99
Astringency 1.80::0.68° 24740.92° 3.5340.64° 4.47+0.83 4.40+1.30° 25,5405
Potato taste 2.73£116° 3.531.06° 4202094 4.8020.78" 4.60+1.30° 9. 74wnx
Savory taste 2.67+0.82° 3.33+0.90% 43340,72° 6.13+0.52° 4.00+1.20° 34,71 %0k

Legends for the samples are in Table 2.

MeantS.D,, *p<0.05, **p<0.01, »*p<0.001, ™ no signification.
*"° Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

S5 EnkE] g T3 524(p<0.001) o]
€ Ho|dA F7lsich
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A FrbE At ole Entgol T3 4% 7]
Aol o3 gntz AlREH, 7 ARE 7l &
2] 2 9)(p<0.001) }o]E H AT
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G5 FH(p<0.00)2 2ol E Hojn] Zr)s}
e, CST4(4.80)o0 A 743 738lA| = 7kE et
RN ONAVA) I i B Bl e S
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(516.06 mg/100 gy>CST1(427.27 mg/100 g)>CS(500.1
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Enteg 7R §5¢) 7las B4 Ave
(Table 10)3} Zth A¥EAQ] 7] F S(overall qual-
ity)ol A= CST30) 6072 /M & 71358 1}
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{Table 10> Acceptance of chicken stock containing various amowunts of tomato

Sensory Samples F-value
_ cs CSTI1 CST2 CST3 CST4
Color 3.27£1.39% 4.13+1.30® 4.73+139° 4.001.25% 24741 40° 6.29%%*
Appearance 3.27+41.33° 3.67£1.23° 4.53+1.06" 4.87+0.99° 3.53+1.06" 5.45%*
Smell 3.20+1.08 3.53£0.99 3.60+1.64 3.87+1.46 3.4741.55 0.46"°
Taste 3.331.35° 3.331.18° 3.93+1.16° 5.73+1.34° 3.20+1.66° 9.2g%**
Overall quality  3.3320.72° 3.87+0.99° 4.13+1.30° 6.07+0.80° 3.73+1.16° 16.49%*+

Legends for the samples are in Table 2.

MeantS.D., **p<0.01, ***p<0.001, ™*: no signification.

*>° Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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< 283 7 S8 Az
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