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Quality Characteristics of Pork Meat Patties Formulated with either
Steam-dried Green Tea Powder or Freeze-dried Raw Tea Leaf Powder

Sang-Hoon Cho and Chang-Ho ChungT
Department of Culinary & Food Service Management, Sejong University

Abstract

Pork patties were formulated with either steam-dried green tea power or freeze-dried raw tea leaf powder, and the
quality characteristics of these products were monitored. Proximate analysis of tea powder contained 17.80~19.85%,
4.70~5.73%, and 5.60~5.77% (as is) crude protein, crude fat, and crude ash, respectively. There were no significance
differences in pH among the samples. Chromaticity tended to decrease brightness (L*) and redness (a*), and there were
significant differences in yellowness (b*) as the added amount of tea power was increased. For texture, hardness
increased as more green tea powder was added. Thiobarbituric acid reactive substances (TBARS) and volatile basic
nitrogen (VBN) values increased after storage for 12 days, whereas samples formulated with green tea powder showed
lower TBARS and VBN values compared to control groups. Sensory panelists showed preference for samples with

green tea powder added compared to the control group.
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Table 1. Formula for Pork Patties with addition of Green Tea sample

Sample Additional Ingredients(g)
ratio(%) Pork Ham Pork Fat Salt Black Pepper Water Green Tea Total
0 100.0 15.0 1.0 0.1 8.8 0 124.9
Steam-dried 0.4 99.6 15.0 1.0 0.1 8.8 0.4 124.9
Green Tea 0.8 99.2 15.0 1.0 0.1 8.8 0.8 1249
Patty 1.2 98.8 15.0 1.0 0.1 8.8 1.2 124.9
1.6 98.4 15.0 1.0 0.1 8.8 1.6 1249
0 100.0 15.0 1.0 0.1 8.8 0 124.9
Freeze-dried 0.4 99.6 15.0 1.0 0.1 8.8 0.4 124.9
Raw Tea leaf 0.8 99.2 15.0 1.0 0.1 8.8 0.8 1249
Patty 1.2 98.8 15.0 1.0 0.1 8.8 1.2 124.9
1.6 98.4 15.0 1.0 0.1 8.8 1.6 1249
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Table 2. Measurement condition for Texture analyser

Measurement Condition
Test speed 100 mm/min
Trigger 0.005 kgf
Sample height 8 mm
Sample width 10 mm
Sample compressed 50%
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Table 3. Proximate composition of characteristics of Green Tea

Table 5. Color values of Pork Patties added various Green Tea

(n=3) (n=3)

Composition(%) Green Tea Powder Sample R.a.tio of Hunter's color value

SG FR additional(%) L a b

Moisture 5.63£0.22 4.76+0.05 0 67.15£0.25"* 4.66£0.36" 8.95+0.28°
Crude protein 17.80+0.33 19.85+0.25 Steam-dried 04 64.96:0.99"  1.04+0.44" 11.45+0.22°
Crude fat 4.7040.11 5.73+0.13 Green Tea 0.8 62.49+0.28° -1.66+0.41° 13.71+0.68"
Crude ash 5.77+0.06 5.60+0.05 Patty 12 60.01£0.20° -2.98+0.78" 15.42+0.56°
1.6 57.6240.61° -3.48+0.36" 15.05+0.37"
2. =XIE XI5t EQIHE(L] EREM F-value 141.285%%%  139.198%*% 106.427%**
1) 5 U pH 0 67.1540.25"  4.66+0.36" 8.95+0.28°
E=alREe 71 ESIE Q] 528 pHE =4 Freeze-dried 0.4 63.59+0.36" -0.79+0.40° 11.80+0.51
3} A3}= Table 49} 2T}, 24353} HE)(Steam-dried Green Raw Tea 0.8 60.61+0.13°  -2.87+0.24° 14.86+0.86"
tea Patty, SGP)9} BAAZE A 3 I E)(Freeze-dried leaf Patty 12 58.40+0.21° -3.83+0.39" 15.53+0.17*
Raw tea leaf Patty, FRP)S] 4-5-8Hke tl2T7} 61.45% 1.6 55.6540.36° -4.18+0.48% 15.46+0.22a
F-value 786.157%%% 274 83%x%  1(7.32%%*
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Table 4. Moisture contents and pH of Pork Patties with vari-

ous Green Tea (n=3)
Srils Aintional Moisture oH
ratio(%) contents(%)
0 61.45+0.07"  5.49+0.03"*
Steam-dried 0.4 60.96:+0.22° 5.50+0.03"
Green Tea 0.8 60.73+0.14° 5.54+0.02°
Patty 12 60.40+0.10° 5.52+0.03"
1.6 60.13+0.15° 5.53+0.03"
F-value 0.698 1.799
0 61.45+0.07° 5.49£0.03"
Freeze-dried 0.4 61.07+0.16" 5.48+0.01
Raw Tea 0.8 60.84+0.09° 5.52+0.02°
leaf Patty 12 60.55+0.09° 5.50+0.02°
1.6 60.34+0.21° 5.54+0.02°
F-value 31.323 3.819
Y Mean+S.D.

2% Means in a column by different superscripts are significantly

different at 5% significance level by Duncan's multiple range test.
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" MeantS.D. ***p<0.001
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Table 6. Texture properties of Pork Patty added various Green Tea Powder during storage at 4C (n=3)
Ratio of additional properties
(%) Hardness(kg) Cohesiveness Springiness Chewiness(kgf)
0 1.6441+0.068"* 0.3710+0.093" 0.7371+0.056" 2.0110+0.500°
Steam- 0.4 1.8105+0.060° 0.4247+0.018" 0.7496+0.029" 2.5117+0.187"
Gr:;edTea 0.8 1.963440.025° 0.3969-+£0.013" 0.7359::0.052° 2.517420.170°
Patty 12 1.9920-+0.048" 0.3941+0.016" 0.7553+0.020" 2.5998+0.062°
1.6 2.2074+0.029" 0.3498+0.081" 0.7097+0.059" 2.4762+0.647"
F-value 62.603%%* 0.575 0.396 1.591
Freege. 0 1.6441+0.068° 0.3710+0.093" 0.737120.056" 2.0110+0.500°
dried 0.4 1.6642+0.056° 0.3691+0.036" 0.7593+0.062" 2.0810+£0.344"
Raw 0.8 1.7670+0.044° 0.4206+0.029" 0.7538+0.027" 2.4555+0.223"
Tea leaf 1.2 1.8981+0.035" 0.4342+0.050" 0.7592+0.031° 2.7380+0.377°
Patty 1.6 2.1008+0.041° 0.3609+0.162" 0.70330.095" 2.4331+1.140°
F-value 42.112%%% 0.452 0.497 0.978

" MeanS.D. *H*p<0.001
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&ttt SGPe} FRP2] &2 A(Springiness)< SG 1.2%%}
FR 0.4%°0 4 0.75533 0.75930.2 7}4 & A4S 1
A3 SG 1.6%2} FR 1.6%°l14] 0.70972 0.7033 .= 717
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Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 7. TBARS(MDA mg/kg)values of Pork Patties added various Green Tea powder during storage at 4C (n=3)
Ratio of additional properties

(%) 0 3 6 9 12
0 24.44+0.09"* 28.90+0.75" 40.12+0.46" 56.40+0.30a 77.46+0.49"
Steam- 0.4 24.02+0.23" 27.78+0.27" 33.50+0.51° 39.64=0.50° 51.60+0.75°
Gr:;leqfea 0.8 23.254+0.50% 26.44+1.13% 32.1840.54° 36.7840.63° 40.56+0.49°
Patty 12 22.55+0.86™ 25.50+0.67° 29.44+0.49 33.44+0.30° 36.84+0.39°
1.6 22.10+0.37° 23.92+0.73¢ 27.12+0.43° 30.18+0.30° 32.96+0.23°
F-value 12.104%* 19.509%*x 306.435%** 1716.644%** 3848341 ***
Frecze. 0 24.44%0.09° 28.90+£0.75° 40.12+0.46° 56.40+0.30° 77 46+0.49°
dried 0.4 23.560.23 27.2240.45° 32.74+0.44° 38.700.61° 50.00+0.50"
Raw 0.8 22.91£0.77% 25.84+0.56° 31.40+0.34° 35.98+0.43¢ 38.92:0.43¢
Tea leaf 1.2 22.42+40.39° 24.76+0.30° 28.78+0.37° 32.46+0.22° 35.10+0.42¢
Patty 1.6 22.26+0.42° 23.024+0.25° 26.16£0.47° 28.86+0.36° 31.30+0.70°
F-value 12.235%x* 61.977%** 475.976%*% 2081.248*#x* 3848.660%**

) Mean+S.D. **p<0.01 ***p<0.001

2) abede

Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 8. VBN(mg%)values of Pork Patties added various Green Tea powder during storage at 4C (n=3)
Ratio of additional properties

(%) 0 3 6 9 12
0 3.06+0.16"2 4.27+0.14° 6.32+0.16" 8.98+0.21° 12.11£0.14°
Steam- 0.4 2.96021° 4.18+0.08" 5.58+0.21° 8.05+0.14° 10.90+0.21°
Gr:;lle(}fea 0.8 2.9240.16" 3.9440.21% 5.3440.16" 7.68+0.21° 9.78+0.21°
Patty 12 2.87+0.14' 3.7120.14% 5.06+0.08° 7.12+0.08" 8.6120.14"
1.6 2.73+0.14° 3.52+0.16° 4.74+0.08° 6.5140.14° 7.260.08°
F-value 1.595 12.444% 48.618%%* 96.238% 393.571 %%
Frecze. 0 3.06:0.16° 4.27+0.14° 6.32+0.16" 8.98+0.21° 12.11+0.14°
dried 0.4 2.87+0.14" 4.04+0.08" 5.48+0.16" 7.87+0.08" 10.66+0.16"
Raw 0.8 2.82+0.21° 3.760.16™ 5.1140.14° 7.49+0.14° 9.2240.21°
Tea leaf 12 2.78+0.08% 3.57+0.24° 4.83+0.14 6.88+0.16" 8.19+0.14°
Patty 1.6 2.68+0.08" 3.1540.14¢ 4.4120.14° 6.18£0.21° 6.98+0.08°
F-value 2.750 21.375%%* 71.118%%+ 115.793 %% 519.944%

Y MeantS.D. *#p<0.01 ***p<0.001
2) abede

ok

FA 2| wtal 4] A 26 A 53 (2010)

Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 9. Mean scores’ of preference test for Pork Patties added various Green Tea powder (n=30)
Ratio of additional properties

(%) Color Flavor Taste Texture Overall acceptability
0 2.90+0.83"% 2.48+0.85 2.8740.92° 3.77+1.15° 3.06+0.96°
Steam- 04 4.16+1.13° 4.48%1.00° 4.26+1.21° 5.48+1.12% 4.19+1.30°
Gr;i;ledTea 0.8 5.19+1.40° 5324091 5.3541.20° 5.87i0.852 5.26+121"
Patty 12 6.10+1.35° 6.16+1.13" 5.71£1.27° 5.13+0.85 6.26:1.09°
1.6 4.10+1.16° 4.81+1.17° 4.74+1.41° 4.35+1.05° 4.6141.23°
F-value 31.943 %% 55.999%%% 25.936%** 21.988%#* 32.351%%%
Frecze. 0 2.65+0.91° 2.61+1.02° 3.19+1.08° 3.3541.31° 3.00+1.24°
dried 0.4 452157 4.58+1.34" 5.290.97° 4.58+1.59" 439+1.17°
Raw 0.8 5.97+1.22* 5.87+1.18° 6.06+1.03" 5.13+0.92° 5.81+1.28"
Tea leaf 12 4.49+1.24° 4.6141.43" 5.03+1.17° 4.45+1.03° 529+1.19°
Patty 1.6 3.94+1.21° 4.10+1.02° 4.10+0.94° 4.19+1.01° 4.68+1.35%
F-value 30.13 1% 29.36%%* 35.336%%* 9.125%xx 22.608%**

R 9-pt hedonic scale (1: extremely dislike, 9: extremely like)

? Mean+S.D. ***p<0.001
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6.06, 513 % 5812 BE HIdEA =& 7|5E A
T YUERLE SAEES HUeA] &2 diz2ToA A
‘E&Zﬂ.&i 7P @e 715 AeE UEIRITE o] gt
Ailks ZaHEEe] Hrtel Hrkge] ESiEY rsx
of £ TS VA= AR AlsHTL

\V gor =1 7:1%

SA AR DT A AETe] dutdEe T AR
o % ABAPO|E Holx| gkom SRS 476~5.63, X
17.80~19.85, ZA|L 4.70~5.73, Z3|&-2 5.60~
577% YERItE AR A SRS HUt
gk o] FEIFFS BH o] FUMETE HAs)

A JER oW, pHE A& 7+ foZQl 2ol &
Holx| gt M= HVMAE Fil wet et Ajol
A

31/]. 413]—7(4 oi 247}&0] u}o].zs__}zizg Dg_\;_‘_g} sl
4 F71etAth gl AlSE
= F9F(p<0.00) o2 =

7Feta, SR, B?EA 2 YA AST #9934
2tol7b YERA] et A4 =(TBARS)9F 3443
°ﬂ7lEﬂ H2(VBN) 54 =& AR 7130 Ao et
= AN BoA FTFsIAAIT SASAHEE R A Skl

% %ﬂd A BT T Bl 23 (p<0.001) 0.2
2 TBARS #3 VBN #HES BN SASAELR
Ay SRS HUFRE Alssto] A4t ol

o

3 eiAle] tha EHA O UsEh 55 ANE £
SEe] FASARDE 12%, A AT F4E
0.8%F H7HT A A FEE FBelN B S

Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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