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Effects of Dietary Green Tea on Meat Quality and Physico-chemical Properties of
Broiler during Cold Storage

J. Y. Jeong", G. D. Kin?,, E. Y. Jung, Y. H. Hwang’, S-H. Kim", K-H. Kang’, Y-H. Choi'*, S. T. Joo'** and G. B. Park"**'

'Department of Animal Science, “Division of Applied Life Science, *Institute of Agriculture & Life Sciences,
Gyeongsang National University, Jinju 660-701, Korea, ‘National Institute of Animal Science, RD4, Korea

ABSTRACT The objective of the study was to investigate the effects of dietary green tea on chicken meat quality and fatty
acid content. Broilers were fed one of the four dietary treatments containing 0, 0.5, 1 and 3 % green tea for 10 days. Crude moisture,
crude fat, crude ash, pH, meat color (CIE L*, a*, b*) and fatty acid composition were measured in chicken breast meat during
cold-storage. Crude fat did not differ significantly among treatments. Dietary green tea increased the amount of unsaturated fatty
acids and decreased that of saturated fatty acids in chicken meat, resulting in increased ratios of unsaturated fatty acids to saturated
fatty acids. The amount of linoleic acid (18:2) and linolenic acid (18:3) was increased with increasing dietary green tea. Lightness
(L*), pH, TBARS, VBN, and total plate count were not significantly different during storage. Dietary green tea did not affect storage
properties of chicken meat. The results of this study imply that dietary with green tea may have positive effects on chicken meat
quality.

(Key words : green tea, chicken breast muscle, meat quality)

M = FEER o]FojA] 9lom I1F catechin Z]dE 33E

= epicatechin(EC), epicatechin gallate(ECG), epigllocatechin

FH AEFHA, g ¢ 7] digk F8/d0] 14H (EGC), epigallocatechin gallate(EGCG), epigallocatechin(GC)7}
WA 71557 2lEe] FER] ARt A BN = F2 Bo| o]Fo1A Ai(Huang et al., 1992), °|& A5l
H 75 BES LRk QIF AU B HEA 7L opd HA g A EyEo] s 3 UTh(Catural et al., 2003).
E4E 3 - AR 2 ST R AU A A AL o] JEEL T YU EES AT, n8G F T
B9l 5 ol AR o2M 25 tigk g gde] w2 A3te diein AElES AAAA w3tE AAAIZ
woluet M 75A EHES] dAksH ol et wll ok mek Fo] olF& 2Aste] vvke WRE It 5,
o 215 9 S7EE] A E =Y 5 Utk ol Ak ks Bl aket 2ol = B9} ATk Shahidi et al.(1992)
< HZ eF AA|, Aa H AL R 5, 2008a,b; 1T, < catechin® =5 WollA A8LE A AA17]= E37F AU
2008; ¥, 2002)14 FEE = A - tigk o thir 319 2™, Wanasundara and Shahidi(1996)& o]0l A %=
2 £ A7t @de] Jgea ik o] Fel = HAb arst 237 AATAL St Tang 5(2000)°l ofobd ®E
9] catechin 2] A& FollA S4do] Aa HA sk, 3+t 2] Z ol A 2] catechin®] &4FeHd-2 @ -tocopherol(VE)E.Th T
3 ke 22 Fo shuE e ANE FETa qlok Y &5 237t doka sisith ol2d AEEe] AH

Ixte] 2 AEE2 flavonoid T, anthoxanthinf, antho- el FA5]o] o] F4& A3 849 4, B4
cyanin¥, catechinfr, leucoxanthin® 5 Ths A2] &g &4 S 2FAQ 9 nxE Ao Huy Ty Q) =x)
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gl e AP EAEL EEES &4 2 JAE
Qlsle] 2B 2o et A EIHKim et al, 2006)= T
2 gt Aoz HES ol od 2Ed ) okl
o]48S Wy = gtKBarbut et al., 2008). whebA E 2
AL ZAE 5ol o] ASY AR 4 54
VA Gee Yohwnd ¥ A7 AT

At 5579 SA ol (Ross straln)
2 AHE g :rL(Control), 0.5 %(Treatment
1), 1 %(Treatment 2),~12] 3L 3 %(Treatment 3) ¥/} 12 75
sto] A2|d 4ukE, wHET 35405 ¢hd <le] wiA| sk
A= 109 < AR 2221 T 0l Absd H, =
2 A %04} ASS BAG T Al FA AF‘-’LQ"*
ok agm B AP AReE FAE ARE 2t v
o7 ] ¥E= 6P°# 4 T ¥ 2=0lA 79 Bt Eairs}
AA AR ARE ARSI

At A2 AOAC(1990) el whe} -2 Ay, =
A @'%k% Soxhlet —T«%‘ﬁ ‘;1 Z3 % e 550 ¢ FAH

£-28-2 Chroma-meter (Model CR-300, Minolta Co. LTD. Ja-
pan)E AHESl] TLSH A|RE 53] RHE S48t on, o
] FEMTS V=935, x=0.3132, y=0.31982.& 3}3Th

3) pH

2 A 52 AA F AEE A7 3 g TFHF 27
mL2} g7 homogenizer(T 25 basic, IKA, Malaysia)= 14,000
rpmol| A 183 A8k pH-meter(MP 230, Mettler Toledo,

Swiss) &2 =% 5+ Tk

Table 1. Fourmula and chemical composition of the basal diet

Ingredients Grower

Corn 61.64
Soybean meal 27.88
Corn gluten meal 4.00
Soybean oil 3.06
Limestone 0.08
Tricalcium phosphate 0.05
Salts 1.23
DL-Methionine 1.31
Lysine-HCI 0.25
Vitamin-mineral mixture' 0.50

Total 100.0
Calculated values”
ME (kcal/kg) 3,100
Crude protein (%) 20.0
Lysine (%) 1.00
Methionine (%) 0.38
Methionine + Cystine 0.72
Ca (%) 0.90
Non-phytate P (%) 0.35

'Vitamin-mineral mixture provided following nutrients per kg of
diet: vitamin A, 15,000 IU; vitamin Ds, 1,500 IU; vitamin E, 20.0
mg; vitamin K3, 0.70 mg; vitamin Bi,, 0.02 mg; niacin, 22.5 mg;
thiamin, 5.0 mg; folic acid, 0.70 mg; pyridoxin, 1.3 mg; riboflavin,
5 mg; pantothenic acid, 25 mg; choline chloride, 175 mg; Mn, 60
mg; 7Zn, 45 mg; I, 1.25 mg; Cu, 10.0 mg; Fe, 72 mg; Co, 2.5 mg.
*Calculated values.

4) X|ghat B4
20 test tube©l] ¥ & 4%
mLE F718te] 7S 231 90 CollA

1 1027
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A AT T NSO, S o] 8 A AsIT A&d 25~3
pLE F3le] GColl FUste] x| HpAke £ ksl o,
oW} GC 71L& Table 28} 2t}
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5) X|atufe

A HHAH|| = =(TBARS) = Buege and Aust(1978)2] W

2 S5 eH, Al8S A2 2 AlEd F, AlEg ]‘3
5 goll BHT(Butylated Hydroxytoluence) 50 xL9} SF 15

£ 718 74 71(IKA model T-25 Basic, Malaysia) 2 13,500
pmel| A 10 23+ A3t #2492 mLo] TBA/TCA &
el 4 mLE Wi w7lolA 1023 3 90 T =
AN 1583 71 vESAIZ T WA A3 A= 3,000
mmpel| A 15 ¥3F 94 2] (Hanil model Union Skr, Korea)E
R %‘1‘14% ﬁ"ﬁé}"q #3328 = A (Spectronic Model Ge-
nesys 5, USA) 1 me] FF=E S5t a3t 22
Arka o2 ﬂ’%aﬁﬂr.

6) VBN (Volaile Basic Nitrogen)&&

chl o] WA S ZAlSHA] ste] A A71H 2
25 Conway P& S-S o]&ate] STt 10 g9
ANBRE T H F7FF 90 mLE riste] #A7I2 Ha
75,000 rpmol|A] 183 @A St A7 & AR E o] &5
(Whatman No. 1) o] ¥}5}3itt o{3tel 1 mLE Coway 2|4 €
Zeoll Y31 50% KoCOs 1 mLE &4 Q2% 92 F
& 0.0IN HBO; 1 mLe} 500 #L #]A12K0.066% Methyl

Table 2. GC condition for analysis of fatty acids compositions

Item Condition

Model Hewlett Packard 6890 N
Gas Chromatography

10 fused

silica capillary column
60 mm x 0.32 mm X 0.25 g#m
film thickness

Column Supelco wax' ™

Detector/temperature Flame Ionization Detector (FID) 250 C
Initial temperature/time 180 ‘C/6 min
Rate 5 C/min

Final temperature/time 240 C/20 min

Injector temperature 250 C
Carrier gas Na
Split ratio 10:1

Column Supelco wax"™ 10 fused silica capillary column.

red in ethanol :
DEWe T 2MALS NI F4S ve F oo 4F
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Table 3. The effect of dietary green tea level on moisture, crude fat and crude ash in breast muscle

Treatment
Item
Green tea 0% Green tea 0.5% Green tea 1% Green tea 3%
Moisture 74.14 £ 0.07%¢ 74.40 +0.30° 7526 £0.21* 73.98 +£0.10°
Crude fat 1.30+£0.21 1.24£0.12 0.98 £0.12 1394022
Crude ash 1.34£0.03* 1.35£0.06 1.22 £0.06° 1.26 £0.02*®

*“Means + SD with difference superscript in the same row are significantly different (P<0.05).

AR oS Hole Zlo] ohye} Toke AdEgle] e
o} ol @ Aae2 dubARl FEAQ dnt AT Tl
Egeue =2k go7h Al 26 2 dF2 vAA
A BEAQ dFL mAA e o= eyt

Table 4+ =2} 5

el uhe

A%l A 240

it

palmitic acid(16:0), linoleic acid(18:2), linolenic acid(18:3)°l] A1
Fo]A ¢l zbo] 7k VERETHP<0.05). D¥bE o2 Al Ko A=

oleic acid, palmitic acid, linoleic acid <=

o= Uehte Aoz

delA At =2F gof o] Al B A 2] FH(green tea 3%)

o)A palmitic acid(16:0)7} 7} @& Ao 2 Yehyton,
linoleic acid(18.2), linolenic acid(l8'3)°ﬂ Ne 534 F
T BARLol ZHzke] ATl whet fo]A Ao
At ol# g AgFE mAke] gol ol 93 Aol Rtk
AL 2po] 2 Qs yehd Ayte /\}Eﬁﬂr whH, =4t
e Fo Frol wheba] 2SRRI palmitic acid(16:0)
< HUFe 3?14-7} 233} A1 linoleic acid(18:2), lino-
lenic acid(18:3)% ol 37} e Ao = Uehyith o
Wb Ao w AL 25 79, AR B Vs =3, o
1+, CLA)Z} &AIgLe] oleic acid (18:1) > palmitic acid (16:0)
> linoleic acid (18:2) ¢ 2.2 3teko] =4 Jehdul(a-dy,

fz

=
=

Table 4. The effect of dietary green tea level on fatty acid in breast muscle

Treatment
Fatty acid
Green tea 0% Green tea 0.5% Green tea 1% Green tea 3%
Myristic acid (14:0) 0.73+0.08 0.68 +0.02 0.63 +0.04 0.62+0.04
Palmitic acid (16:0) 23.63 +0.00* 23.55+0.08" 23.73 +0.28* 22.86 +0.04°
Palmitoleic acid (16:1) 2.99+0.04 321+0.04 248+0.32 3.04+0.36
Magaric acid (17:0) 0.17+0.02 0.15+0.01 0.14+0.32 0.15+0.01
Stearic acid (18:0) 10.10 £0.42 9.24+033 10.93 +0.37 9.37+0.95
Oleic acid (18:1) 29.85+0.86 28.67+0.30 2821 +1.15 29.38 +2.06
Linoleic acid (18:2) 26.30+0.26° 27.90+0.21* 26.60+0.61° 28.20+0.21*
Linolenic acid (18:3) 1.53+0.01° 1.72+0.05* 1.42 +0.06° 1.74+0.09*
Arachidic acid (20:0) 0.40+0.03 0.39+0.00 0.40+0.01 0.41+0.02
Arachidonic acid (20:4) 433+045 451+0.13 555+021 426+ 129
SFA 35.02+0.54 34.00+0.41 35.75+0.58 3339+ 1.02
MUFA 32.84+126 31.88+0.26 30.68 + 1.47 32.43+243
PUFA 32.14+0.72 34.13+0.15 33.57+0.88 34.19 +1.40
UFA/SFA 1.86+0.04 1.95+0.04 1.80 +0.04 2.00+0.09

“Means + SD with difference superscript in the same row are significantly different (P<0.05).
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2008; &4 5, 2006). SFAEE Table 49+ oleic acid > S Fogozn AEYAE AT a7 9 A
linoleic acid > palmitic acid 22 A7} UElyith 2 A O 2 ALREY L, o] & Qlsle] S FF A Gt UE

ANMe T B =52 FAg 2279 AaAglel e A Ao 2 FE Ak FHA|RF B AT A}, I35 7o el
2] ol A linoleic acid®} palmitic acid graFo] vl o] el wet AR Ade £ 4 fIQloh 2ol WE A 7= Table
<, ol= 71=2e] B A7 23E3} olstA yehstt ©] 49} 2ol Yelytetl, A7 712k B2t WXL Lightness)&=

] O

o et A= FF 2 7HAlel digh dFL Aoz AlgH o)A zke](P>0.05)= WERAA] e3%kar A7 713t wht 1
] olol thgt A= EH o] Fojxof & Ao w FeHET) o, 39l Z}zhe] AgFelA o4 ol & HeERUT
(P<0.05) (Table 5). 2128 %(a": Redness)$t S %D Yellow-

AH ness)9l A& 212 2ol UehuA] kel HEL)e] 4

w
Rl
0
Ho

z

S Av|zLEC] A S-S T o) 71 sk T, AT 2(59.73)7F A o2 =k, L"‘ﬂ' v 3% A
3= £4 891 F dho]th(Faustman and Cassens, 1990). 2] 7H(54.84)7} #9124 YA YERITHP<0.05). Z32Fe] A 2]+
AlSS A2 5 2 =53 g Yo s A e el A e 792 2ol 7t VebgA T 53} gofo] whE 53t

@)+ FAZDb) vle] PEL)7 i oes t Fa3) Z Wrlde JE Az Avdch

o gAY 2Ed~E 2 B Ve Re AR, ol 2 AR

o sl e @ 2E#|A(heat stress)E ©]4SH(PSE : pale, 4. M pH i3t

soft, exudative)= A2F5HA] E Tk (Barbut et al., 2008). ©]/45 Table 6= =2} gofo] W& Al59] pH W3S vehd A
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Table 5. The effect of dietary green tea level on surface meat color in breast muscle

Storage (days)

Treatment
1 3 7

Green tea 0% 57.28+2.00° 57.09 +1.96"" 57.71+3.02%
Lightness Green tea 0.5% 54.84+1.29° 54.97+3.16° 55.71+239"
(L") Green tea 1% 59.73 +1.68 59.48 £2.68 57.93 +3.23

Green tea 3% 56.66 + 3.84° 57.85 +4.55" 57.22 £3.66

Green tea 0% 2.36+0.97 1.63+0.70" 216+ 1.07
Redness Green tea 0.5% 2.14+0.57° 1.57+0.77" 2.61+1.55"
(a®) Green tea 1% 1.35+0.58" 0.73+0.99% 1.73+0.65"

Green tea 3% 1.88+1.70 1.14+1.15" 222+ 141

Green tea 0% 7.69 £ 1.06° 9.44+1.66° 11.31 £1.89"
Yellowness Green tea 0.5% 7.39+1.37° 9.24+135 11.38 £1.99°
(b Green tea 1% 7.91+3.23 8.73+291 9.47+£3.02

Green tea 3% 7.91+2.92° 8.40+3.23 10.89 +3.08"

AMeans + SD with difference superscript in the same column are significantly different (P<0.05).
"¢ Means = SD with difference superscript in the same row are significantly different (P<0.05).
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Table 6. The effect of dietary green tea level on pH in breast

Table 7. The effect of dietary green tea level on thiobarbituric acid

muscle reactive substance (mg MA/kg) in breast muscle
Storage (days) Storage (days)
Treatment Treatment

1 3 7 1 3 7
Green tea 0%  5.73+0.02* 5.65+0.02° 5.62+0.01% Green tea 0% 021 +0.02°% 030+003"° 053+ 0,04
Green tea 0.5% 5.70+£0.01" 576+0.04" 5.75+0.01* Green tea 0.5% 0.19+0.01% 024+001"  040+0.09"
Green tea 1%  5.73+0.03* 573+£0.01" 5.75+0.01* Green tea 1%  024+0.03*  030+£001"" 040+ 0.02°
Green tea 3%  5.61+0.03" 5.65+0.01% 5.61+0.02% Green tea 3%  024+0.02°  026+0022° 043 +0.04°

*PMeans + SD with difference superscript in the same column
are significantly different (P<0.05).

**Means + SD with difference superscript in the same row are
significantly different (P<0.05).

ol §50] Bol A& o] U&= PSE §o] "t} & Ao
Az}, Al5<] pH H917} 5.61~5.752 ARk A5
6.2¢ H]3ll pH7} Wo| W2 A& & & Slrk 3%
o 2A AdE = S0y 5 4AEe] A7 B AlSolA
e A eskom, pH7E B AAEE o35

el

s =

S Aok o] el A7 712F St FoliskA] o &
H| RSl A Al gl ofof shedl whebdd A7 713 St A%
2 A Absl 2 g i) Al E P T el
A71A "ok H A Aksh 2 ol S AT =
EA 7 mao] A 29 catechine A &35ka Ut} =3}
zo] e HA BAES ke, datade] wom,
H Yot gz 371 e Aoz defA Sty B A
T T8 AlSe] APdE Bl Ak

ook

12

=, ok gl gl m g E AskE A E gkt Ak AR
catechin Al AW AbslE A 7|H, Tuld Absle =
T e ALl 2 YEFSITHSmet et al., 2008). T2 St
gojol W& AlS F2 A AkEE 5% Ao |thTable
7). A% 713to] Aojd4E B Ael97) folHom F7t
she AEFS Uehlon, 53 gol gl Bold s At
3 F =7t Aaske A3FGLA)o] Ve o, A7 At
TR N = ATt fFolZ Q1 Aol 7h vEhA] ekt
SR AW Ak ghe] Aeko v wAE Foldlk Al{Eo]

*PMeans + SD with difference superscript in the same column are
significantly different (P<0.05).

**Means + SD with difference superscript in the same row are
significantly different (P<0.05).

AL e R0 Uekskey, mekd a7k Al
g AT 4+ 9E Erh rlEEpIG 9E AoR B
CERIE

thee =3 el mE F2o WY 9o A2 @
& UEh Sl B WS viehil Slo]thTable 8). A
H713t0] AFE A G A% @ol Sk AP
& YT, A3, TR A o} B AKYFE g
felH oz FAeATkP<00s). ol e Age HATL Hd
4 @71 Arel Fe Ayl Al gt Aow
Versdet

Table 8. The effect of dietary green tea level on VBN (volaile

basic nitrogen) in breast muscle

Storage (days)
1 3 7

Treatment

Green tea 0% 63.78+£2.94" 5897+0.53 74.42 +0.52“
Green tea 0.5% 61.22+3.16™ 65.88+0.38" 74.94+1.01°*
Green tea 1% 60.31+1.03* 73.51+2.12*" 79.33 £2.06™

Green tea 3% 54.33+£239% 71.07+2.65" 82.74+ 042"

*“Means + SD with difference superscript in the same column

are significantly different (P<0.05).
**Means + SD with difference superscript in the same row are
significantly different (P<0.05).
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(Banon et al., 2007). ¥ A& = =2} Fof o) upE 3}
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Table 9. The effect of dietary green tea level on total plate
counts (Log CFU/g) in breast muscle

Storage (days)

Treatment
1 3 7
Green tea 0%  3.78+0.03°° 4.64+001° 531+0.02%
Green tea 0.5%  4.12+£0.03" 4.76+023" 537+0.03"
Green tea 1%  3.66+£0.11° 4.87+£039" 529+0.03%
Green tea 3%  3.91+0.03%* 473£030° 527+0.01%

*Means + SD with difference superscript in the same column are
significantly different (P<0.05).

**Means + SD with difference superscript in the same row are
significantly different (P<0.05).
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EAES FE3 FTE0A F9 Ao 1 A9t
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