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The Quality Characteristics of Boiled Pork Supplemented with Tea Extracts
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Abstract

This study investigated the quality characteristics of boiled pork with different amounts (0.5, 1, 1.5, or 2%)
of green tea, oolong tea and black tea extracts. Characteristics measured included approximate composition,
water holding capacity (WHC), hardness, pH, Hunter’s color value, total aerobic bacterial counts, volatile basic
nitrogen (VBN), 2-thiobarbituric acid reactive substances (TBARS), and sensory qualities. Green tea approx-—
imately contained 3.4%, 31.8%, 5.5%, and 57.7% of moisture, crude protein, crude ash, and carbohydrate,
respectively. There were no significant differences with the type of tea. However, the crude fat content of green
tea, oolong tea, and black tea were 1.6%, 1.0%, and 0.9%, respectively. Green tea had the highest content of
crude fat (p<0.05). Boiled pork approximately contained 55.1%, 38.6%, 5.2% and 0.9% moisture, crude protein,
crude fat and crude ash, respectively. The WHC of boiled pork, with tea extract added, significantly increased
and there were no significant differences according to the type of tea. The hardness of boiled pork significantly
increased as the amount of tea extract added increased (p<0.05). The pH of the boiled pork was not significantly
different after storage for one day, but significantly decreased in control groups and boiled pork with 0.5%
of any tea extract added during storage. However, in boiled pork with 1%, 1.5%, or 2% of any tea extract added,
pH was not significantly different during storage. The Hunter’s L and b values decreased in all boiled pork.
The Hunter’s a-values also decreased in boiled pork with green and black tea extract added, but increased in
boiled pork with oolong tea extract added. In boiled pork with tea extract added, total aerobic bacterial counts
significantly decreased as the amount of tea extract added increased during storage (p<0.05). The VBN values
significantly increased during storage in all groups. TBARS values were significantly lower in boiled pork with
green tea extract added, oolong tea added (at concentrations of 1%, 1.5%, or 2%), and black tea extract added
compared to control groups on the first day. The sensory evaluation results showed that the color, flavor, and
overall acceptance of boiled pork containing 1% of oolong or black tea extracts had the highest scores but there
were no significant differences. However, taste scores were significantly different (p<0.05). These results in—
dicate that boiled pork has improved quality characteristics with 1% of oolong or black tea extracts added.

Key words: boiled pork, green tea extract, oolong tea extract, black tea extract, quality characteristics
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Fig. 1. Preparation process of green tea (A), oolong tea (B)
and black tea (C) powder.
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Uetdon, nAE HES 93 A4 FAX= 10 CFU/g
o] At
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in 15% trichloroacetic acid, TCA) 3 mL Yo 7}4, Wz
T PAAEZ(UNION 5KR, Hanil Science Industrial, In-
chun, Korea)3+ 459 1 mLE #3l4 532 nmol A &3 %=
g SA43te A it AxEQ] GECLH S =(MDA,
malondialdehyde) ] T3 oju dojH AF}=
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Table 1. Approximate composition of green tea, oolong tea, black tea and boiled pork (%)
Sample Moisture Crude protein Crude fat Crude ash Carbohydrate
GT 34+0.2° 31.8+1.4° 1.6+0.3" 55+0.2 57.7+1.6"
oT 36+0.3" 331+15 1.0+0.2° 58+0.7 56.5+1.9"
BT 39+0.4 32.1+1.7° 09-+0.1° 56+0.4" 575+1.8"
Boiled pork 55.1+14 386+t1.2 52+0.2 09+0.2
**Means within the same column with different letters differ significantly (p<0.05).
GT, green tea; OT, oolong tea; BT, black tea.
$ymr, ~5 wEolT, ~0 wl§ 2O =S Aakd A ERol BE Fo4 Aok g
o 7] ol 9 58 A1 B Sl Y ol s
T B R AR AN ATHREABINE o5 50 480 20, zewa, 2w 2ave 22
& hmaEes A 3 A Table 19 2oh £59] 53 e 5651%, 29
SHEA w1 38.6%, A 5.2%, 23]+ 0.9%°] A gutdgo g
A¥ Axs SAS(Statistical Analysis System, Ver. 5 ES ASAY FRL 60~70%, ZTd 20~23%, XA
edition, SAS Institute Inc., Cary, NC, USA) T 213 & 2~3%, Z3 7 1% N9 s Hol= Ao Z 48A A
Agetel EAALDE QST BAEAe) A3, G4 ov(D) 1/ FAY 2YL 3 =W T/l Fol
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shsic.
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:—';E_ SZO/O Eo ;;};6‘; - . ) 4_ R - (p<0.05) &+e] T/, T=d W& Aole AT BHege
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FARSEATE dRbH o g maje] i e of 3~5%E ¢ protein complex®] B4 02 ol mieo] Z7bE kT
97 gom, A FHael ol 48 Frall 5w
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5.8%, &3 56% %21 Choi¢t Choi(28)2] H2te] Wi A
To] W2 RIBLS 52~57%F B AxATe} FAHA
o BFEES 31 57.7%, LE2F 565%, B2 57.5%FE
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Table 2. Water holding capacity (%) of boiled pork supple-
mented with tea extracts

Concentration of tea extract (%)

0 0.5 1.0 1.5 2.0
GT 83.6+£0.7" 845+0.8" 84.7+09" 84.8+1.2°
OT 80.9+06" 846+09" 829+12" 831+1.3" 852+15"
BT 83.1+£0.6" 838+1.1" 84.1+0.7* 845+1.7°

*\Means within the same row with different letters differ signi—
ficantly (p<0.05). GT, green tea; OT, oolong tea; BT, black tea.

Table 3. Hardness (g/cmz) of boiled pork supplemented with
tea extracts

Concentration of tea extract (%)

0 05 1.0 15 2.0
GT 8127+319™ 8233+271" 9416+416"9672+321*
OT 5705+391¢ 7413+372" 9387+429" 9496+318" 9781 +452°
BT 6283+386" 6879379 7108 +345" 7515+ 236"

““Means within the same row with the different letters differ
significantly (p<0.05). GT, green tea; OT, oolong tea; BT, black
tea.
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Table 4. Changes of pH of boiled pork supplemented with tea extracts during storage at 4°C

Storage 0 day 2 day 6 day 10 day 14 day
Control 5.96+0.11*" 5.87+0.13* 5.79+0.06"" 5.74+0.09" 5.71+0.07"®
0.5% 6.10+£0.13* 5.96+0.08" 5.91+0.09™ 5.84+0.11*P 5.78+£0.08""
GT 1.0% 5.98+0.07* 5.99+0.12* 5.96+0.12% 5.92+0.07* 5.81+0.13*
1.5% 5.87+0.12* 5.89+0.09°* 5.94+0.09* 593+0.13* 5.84+0.12*
2.0% 5.95+0.08" 5.93+0.13** 5.95+0.08* 5.91+0.09 5.92+0.09°
0.5% 6.00+0.11** 5.97+0.12* 587+0.11*P 5.81+0.05"" 5.73+0.06™
OT 1.0% 5.83+0.05* 6.02+0.08"* 5.94+0.09™" 5.86+0.12** 5.78+£0.13**
1.5% 5.91+0.09* 5.98+0.14* 5.96+0.11% 591+0.07* 5.82+0.09*
2.0% 597+0.13* 5974012 6.01£0.08** 5.89+0.14* 5.85+0.11*
0.5% 6.07+0.13** 6.01+£0.09"* 5.99+0.08* 5.83+0.12%4P 5.81+0.09°"
BT 1.0% 591+0.11** 5.93+0.11** 6.02+0.07* 5.96+0.14** 5.85+0.06™
1.5% 5.94+0.09"" 5.95+0.13* 592+0.13" 6.01+0.08** 5.87+0.09**
2.0% 6.03+0.06™ 5.99+0.07** 5.97+0.06™* 595+0.13* 5.94+0.12*

**\eans within the same column with different letters differ significantly (p<0.05).

ABMeans within the same row with different

letters differ significantly (p<0.05). Control, untreated; GT, green tea; OT, oolong tea; BT, black tea.

AE: 53 2% S 3 F
Table 33 2t} Tx%al &9 ATE 5705 g/cm’o
RE & A F500A 2} FEI molds-E 7

o2 FANYOM(p<005) FA £40) AR HAs) o

21 520 $9th Chot Chung®] AA7(26)oA =2t
o] Hrtso] Wold4E =59 E Y HAEgko] §93F

o2 FAsG 0] ¥ AT fASIGON, Pak $9) A
EYINE A7 RS G ) el 713t B
ZbsAh & AFelA £50) x4 Ae A A

5 Ehdo] Akae) wkgEte gdike 2 wo] Fe] o
AL SaAIE FES 6; A(R2) o2 7= At T2 5
Fo] ZA B At FHET AE] FIH Ao 5o
ZAF FEFE 1% oW 9] o]&o] ntgA sttt ALE F T

F59 AF F pH: 54}, 283, 3 FE2ES HUs
F59 0, 2, 6,10, 1497+ WA A7H4°C) F pHE Table

48t 2ot Azl 728 52 pHe 596019 2=
2 FEEY T/ = @& pHO F93< zto]= ¢l
ATk A7 7130l Bt whet FA 2] F53 05% EE
A FHAXE A% T pHZE Frol A o2 Haekl ok p<
005) 1, 15, 2% =2}, &2t &2k FHdX= A% F pHe
F97 zol= §lATE Cho9}t Chung? AT(26)d-= &=
F3E 9 pHE 52T Ml #Agle] 2 Abol7t
dFol £ A9 FAEIA S Yang 5 A7 (Q2DelA
T 53 FE29 A7 2A1A pHO #o A AfolE B
o] gokot A 713to] AR5 pHIF AN
=2F FEE 1% Aol pHe| FAaEE7 =30 2
ATt FAFSEA T pHE Wst= v AE S 23 B
AL 7HH, =521 FE55 7P vidEe] AS5S oAlsk
pHE| 24 457} =e Atk #ehEs). 250 %3, .8
2} B2 FE2E 1, 15 2%E A7 49 pH ke w913
Fol7k oI A% E AT FAWSE wd) ant
e Aez ARHAT,

Table 5. Hunter'’s color values of boiled pork supplemented
with tea extracts

Sample L a b
Control 72.63+0.82° 946+027°  1353%0.39°
05% 6324+052" 6.18+0.37"  1952+0.32"
o 10% 61.9840.64° 591+0.25% 17.87+£0.35™
15%  57.82+0.71¢ 5.74+0.18*  15.43+0.28"
2.0%  53.91%0.68° 6.11+025°  14.92+0.31d°
05%  50.69+0.56 9.134+0.19%  16.96+0.27°
or 10% 4948+072° 094+0.28  1557+0.39
15%  47.37£065" 1052+0.26"  13.29+0.31¢
20% 46.13£059"  10.96+0.17 12.12+0.35%
05% 4912+0.73°  1391+0.21"  1847+0.26"
pr  10% 4607+£041"  11.06+0.28"  16.12+0.34°
15%  4358+0.69 872+0.15"  12.38+0.31'
20%  41.97+058 7.53+0.29° 9.52+0.29"

“Means within the same column with different letters differ
significantly (p<0.05). Control, untreated; GT, green tea; OT,
oolong tea; BT, black tea.
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Table 6. Total aerobic bacterial counts (log CFU/g) of boiled pork supplemented with tea extracts during storage at 4°C

Storage 0 day 2 day 6 day 10 day 14 day
Control 2.71+0.02" 4.86+0.06" 6.71+0.05" 7.45+0.11"" 7.76+0.14"
0.5% 2.58+0.05"" 4.81+0.06" 6.41+0.09" 7.37+0.12" 7.69+0.13*
GT 1.0% 2.46+0.03" 4.78+0.03" 6.360.06™ 7.34+0.05" 7.67+0.08"
1.5% 2.38+0.05™ 4.69+0.04" 6.42+0.05" 7.28+0.08" 753+0.09"
2.0% 2.26+0.02 4.63+0.05"" 6.28+0.07° 7.26+0.09" 7.48+0.13"
0.5% 2.64+0.02" 4.83+0.06" 6.44+0.08" 7.41+0.07" 7.73+0.08"
OT 1.0% 2.48+0.05" 4.79+0.05" 6.39+0.06™ 7.38+0.08" 7.69+0.07*
1.5% 2.42+0.03°" 4.73+0.04" 6.43+0.05" 7.32+0.11%° 758+0.15""
2.0% 2.27+0.02" 4.68+0.05™ 6.31+0.09° 7.29+0.09™" 7.54+0.09"
0.5% 247+0.04" 4.74+0.03"" 6.38+0.06" 7.34+0.09" 7.65+0.08"
BT 1.0% 2.39%0.03" 4.71%0.05" 6.31+0.03"¢ 7.31+0.13" 761011
1.5% 2.34+0.03" 4.65+0.05" 6.29+0.08° 7.25+0.07" 7.59+0.09
2.0% 2.21+0.02% 457+0.04" 6.24+0.05° 7.22+0.09" 7.45+0.07

““Means within the same column with different letters differ significantly (p<0.05). AEMeans within the same row with different
letters differ significantly (p<0.05). Control, untreated; GT, green tea; OT, oolong tea; BT, black tea.
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Table 7. VBN (mg%) of boiled pork supplemented with tea extracts during storage at 4°C

Storage 0 day 2 day 6 day 10 day 14 day
Control 458+0.16" 5.78+0.24"" 7.97+0.31° 10.28+0.378 12.32+0.32*
0.5% 4.36+0.12" 5.67+0.08" 7.82+0.27°¢ 10.07£0.25" 12.08+£0.42*"
GT 1.0% 4.52+0.09™ 5.65+0.22"" 7.78+0.18 9.98+0.19" 12.01+0.26**
1.5% 461+0.14" 562%0.16" 7.74+0.32° 9.87+0.25" 11.93+0.37*
2.0% 458+0.08" 5.59+0.05" 7.69+0.29°¢ 9.8140.34 11.87+0.25*
0.5% 4.47+0.15" 5.71+0.18" 7.89+0.17°C 10.16+0.26™ 12.11+0.28"
OT 1.0% 459+0.07" 5.68+0.24" 7.82+0.25" 10.09+0.23"® 12.06+0.43*
1.5% 4.41+0.19" 5.64+0.19" 7.76+0.28 9.92+0.16" 11.97+0.39*
2.0% 4.62+0.08" 5.61+0.25" 7.73+0.19° 9.86+0.28" 11.91+0.27*
0.5% 4.49+0.14" 5.64+0.21"" 7.76+0.26" 9.96£0.21" 12.02+0.41*
BT 1.0% 4.51+0.08" 5.62+0.09" 7.73+0.18¢ 9.87+0.36" 11.96+0.28"*
1.5% 4.39+0.13" 5.61+0.23" 7.69+0.27" 9.81+0.28" 11.87+0.25"
2.0% 453+0.16" 557+0.16™ 7.64+0.12° 9.75+0.21"" 11.76+0.34*
aMeans within the same column with different letters differ significantly (p<0.05).
AEMeans within the same row with different letters differ significantly (p<0.05).
Control, untreated; GT, green tea; OT, oolong tea; BT, black tea.
Table 8. TBARS value of boiled pork supplemented with tea extracts during storage at 4°C
Storage 0 day 2 day 6 day 10 day 14 day
Control 0.84+0.11"° 1.15+0.09° 1.39+0.13" 1.68+0.12* 1.87+0.11*
0.5% 0.69-£0.04" 1.05+0.11° 1.32+0.12" 1.61+0.08"* 1.74+0.12**
- 1.0% 0.65+0.08" 1.02+0.09° 1.24+0.07" 1.58+0.13"* 1.63+0.11"
1.5% 0.62+0.07"" 0.95+0.07*"" 1.160.09™ 1.360.07" 1.52+0.06"4
2.0% 0.59+0.09"" 0.84+0.09™ 1.0940.07°8 1.31+0.12"* 1.4540.09°*
0.5% 0.73+0.08" 1.09+£0.13" 1.34+0.15® 1.64+0.06™* 1.81+0.07**
OT 1.0% 0.68+0.05"" 1.0640.08* 1.26+0.06"" 1.6140.09** 1.754+0.14*
1.5% 0.64+0.08" 0.97+0.09" 1.21+0.08" 1.49+0.13" 1.63+0.08"*
2.0% 0.61+0.07"" 0.91+0.07° 1.18+0.07"" 1.42+0.08>* 1.55+0.12°4
0.5% 0.63+0.08"™ 1.04+0.07¢ 1.26+0.11"" 15940.13** 1.71+0.15™*
BT 1.0% 0.62+0.05™ 0.98+0.08" 1.21+0.07"" 1.43+0.11"* 1.59+0.09"*
1.5% 0.62+0.09" 0.93+0.04™ 1.13£0.12"" 1.21+0.09"" 1.48+0.13
2.0% 0.58+0.07"" 0.81+0.06"™ 0.94+0.09" 1.14+0.06% 1.4140.08%

““Means within the same column with different letters differ significantly (p<0.05).

AF\Means within the same row with different letters differ significantly (p<0.05).
Control, untreated; GT, green tea; OT, oolong tea; BT, black tea.
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Table 9. Sensory preference scores of boiled pork supplemented with tea extracts

Sample Color Texture Taste Flavor Overall acceptance
Control 7.3+0.6" 7.6+0.4" 53+05° 75+0.7" 6.4405°
0.5% 6.9+0.6™ 6.5+0.3" 54+06° 6.4+0.4" 57+05°
oT 1.0% 6.5+0.4" 6.24+0.5" 51+05 6.14+0.6" 53+0.4"
1.5% 58+05™ 6.440.4" 48+0.3 5840.3° 48+0.3°
2.0% 51+05° 6.1+0.5" 43+0.6" 56+0.4° 43+0.6°
0.5% 7.6+0.6 6.8+0.4° 6.1+0.4" 72405 6.3+0.4"
or 1.0% 79405 69405 6.8+0.3" 7.6+0.3" 6.6+05"
1.5% 65%0.6" 7.14+0.7" 59+0.6° 7.3+0.6" 57+0.3°
2.0% 53+05° 6.3+0.4" 57+05° 7.1+0.7" 55+05°
0.5% 75+0.4" 6.9+0.7" 6.4+0.3" 7.7+0.4" 6.9+0.6"
BT 1.0% 8.1+0.7° 6.8+0.5" 75+0.4° 8.1+05" 74405
1.5% 6.7+0.6" 6.6+0.6" 61+05" 7.9+0.3" 61+06"
2.0% 52+0.3° 6.5+0.5" 58+0.4° 7.6+0.6" 57+04°

d\leans within the same column with different letters differ significantly (p<0.05).

Control, untreated; GT, green tea; OT, oolong tea; BT, black tea.

9-pt hedonic scale (1, extremely dislike; 9, extremely like).
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