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This study was conducted to investigate the physicochemical quality characteristics of pork patty add-
ed with four different amount (T0:0%, T1:0.3%, T2:0.7%, T3:1.0%) of tangerine (Citrus unshiu) peel.
There was no significant difference in chemical composition, cooking yield, water holding capacity,
moisture retention, fat retention, hardness, springiness, cohesiveness, gumminess, chewiness, VBN
content, L-value. In taste, texture, juiciness and palatability, the addition of 0.3%~1.0% tangerine peel
in pork patty showed no significant difference on sensory properties compared to the pork patty with-
out tangerine peel. Total polyphenol content was highest in T3, and DPPH radical scavenging activity
was highest in T2 and T3 (p<0.001). The TBARS contents decreased as tangerine peel become added
(p<0.001). The pH was highest in T0, and was lowest in T3 (p<0.001). The external a-value of T2 and
T3 were significantly higher than that of TO (p<0.01). The external and internal b-value of T2 and T3
were higher than those of TO (p<0.01). Flavor of T2 and T3 were higher than those of TO and T1
(p<0.01). In conclusion, the results of this study indicate that an addition of tangerine peel could be
utilized as an ingredient in pork patty in promotion of function of tangerine by-products.
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Table 1. Formulation of pork patty containing tangerine peel

powder (%)
. pork pattyl)
Ingredient

TO T1 T2 T3
Pork meat 68 68 68 68
Pork back fat 20 20 20 20
Salt 2 2 2 2
Ice water 10 - - -
0.3% tangerine peel water - 10 - -
0.7% tangerine peel water - - 10 -
1.0% tangerine peel water - - - 10

T0: ice water without tangerine peel powder; T1: ice water with
0.3% tangerine peel powder; T2: ice water with 0.7% tangerine
peel powder; T3: ice water with 1.0% tangerine peel powder.
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Table 2. Chemical composition of pork patty containing tangerine peel powder (%)
pork patty”
Item F-value
T0 T1 12 T3
-Raw meat-
Moisture 60.25+1.607 60.21+0.39 59.71+0.58 59.16+0.77 0.863
Protein 18.67+0.67 18.77£0.93 19.08+0.43 18.87£0.67 0.191
Fat 20.78+0.66 20.67+0.98 20.70+0.76 20.63£1.11 0.014
-Cooked meat-
Moisture 59.45+1.24 58.78+0.84 59.00+0.52 58.63+0.71 0.510
Protein 20.61+0.80 21.05+0.55 20.74+0.77 21.04+0.64 0.293
Fat 18.72£0.65 18.79+0.75 18.69+0.72 18.99+0.57 0.118

T0: ice water without tangerine peel powder; T1: ice water with 0.3% tangerine peel powder; T2: ice water with 0.7% tangerine
peel powder; T3: ice water with 1.0% tangerine peel powder.
IMean + SD.
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Table 3. Cooking parameter of pork patty containing tangerine peel powder (%)
pork patty”
It F-val
o T0 T1 T2 T3 e
Cooking yield 79.200.86” 79.88+0.90 79.12+0.12 80.12+1.59 0.718
Water holding capacity 85.91+1.41 85.80+0.93 85.03+1.31 85.32+1.22 0.330
Moisture retention 47.09+0.91 46.96+0.44 46.68+0.34 46.98+1.38 1117
Fat retention 75.30+0.96 75.30+1.09 74.60£0.91 75.74+1.32 0.768

UT0: ice water without tangerine peel powder; T1: ice water with 0.3% tangerine peel powder; T2: ice water with 0.7% tangerine
peel powder; T3: ice water with 1.0% tangerine peel powder.

“Mean + SD.
AF BB} 2 Txo) 9FS Ve B 54 o £F A7 Yk Ao Bud
TE, BTy, FEEFE Y 7(] W E &2 Table 39 UEhY
Atk &2 79.20~8012%, B5H > 8591~8580%, FE R A A2 K E] patty? & E2uz 2 %
&& 46.68~47.09%, A E %%% 7460~75.74% % N EE A DPPH free radical 275
ofell fref 3t o)z} floj M ER A ] H7Hh =5 patty?] % Z99 = ¥% 7 DPPH free radical 27% 54 A=
2 A Ao S A $ee & 2 9o} o) o Fig. 1] YER AT & =S g Fx29 EAFS
Ade Wed FE2E 10%E A1 2HE%Y 78, B 7HA A glem dakst g3 SO AEgA 7eE Uede
9, FERGE 2 ARuee] dEEd A7t goks
Choi (1019 Az} FASSA S 40 W
g3 £ 9
AZAUEE IS == patty?] 7|AIH Z=Z S 30 & g
AAA 2ARoR 2RF AR, B, ¢4, A4 2 Y £, : .
> & 2
49 A= Table 49 2o A E & 203~2021 g/em’, BA& - s 8
E
45.45~45.61%, 5342 44.12~44.60%, 7/ 101.45~101.86 B d ‘5
kg 122 AL 1250~13.02 go & ALRE Aol #o ﬁlo 3 g
Aok goleh $AF 247 S Ay R Ak E 2
a8 s
= T ool weh Mkt Arte S0l wE 2440 W 0 (1)
o g ATZ, Joos} Choi [22]& €Y ELS H7lge To 1 T2 3
%% pattyﬂ 76]];__’ ;%}z‘g;\a]’ 7]5]13 Q_z ,xé o] f,a];/(\)]_ﬂ 9}‘\1:]‘51 _5’]-9\1 = DPPH free radical scavening activity(%) ==Total polyphenol (mg/100 g)
1, Steenblock 537 Ag A4 HA7beFo] b o Fig. 1. Changes in total polyphenol content and DPPH free radi-
g]_ 0388 SAFY AV FAHYTT sgon, 49 = cal scavenging activity of pork patty containing tangerine
220 ALt HAslee] G2 $93 W= 9oty AT peel pom{der. TO: ice' water without'tangerine peel pow-
oz ol 7z A o Ay £ A der; T1: ice water with 0.3% tangerine peel powder; T2:
(34 :_TZHFA Aol 7H = A7 ek 244 54 ice water with 0.7% tangerine peel powder; T3: ice water
of Watd 4 YA, B AP 2L oM FEHAEY with 1.0% tangerine peel powder. Values with different
T} 1% ot AL ool AVIEHAY] Wi ARE Abo] letters (a-d) are significantly different at ***p<0.001.

Table 4. Texture profile analysis of pork patty containing tangerine peel powder

pork pattyl)

Item F-value

TO T1 T2 T3
Hardness (g/cm’) 2.21£0.27” 2.1540.31 2.03+0.14 2.0620.13 0378
Springiness (%) 45.61+1.40 4551+1.61 4550+1.19 45.45+1.06 0.026
Cohesiveness (%) 44.19+1.18 44.12+1.46 44.60+0.98 44.22+0.70 0.108
Gumminess (kg) 101.69+3.72 101.45+2.63 101.58+2.64 101.86+2.66 0.011
Chewiness (g) 12.50+0.97 12.68+0.69 13.02+0.61 12.63+0.80 0.240

UT0: ice water without tangerine peel powder; T1: ice water with 0.3% tangerine peel powder; T2: ice water with 0.7% tangerine
peel powder; T3: ice water with 1.0% tangerine peel powder.
"Mean + SD.
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13}t Al FTh16]. Oxymyoglobin®] metmyoglobin®. & 4t
steo] Ao WA HE LnAEY FuF Atz
ojojAA At FYds A& T HAY =2 0| met-
myoglobin®] A& A= ALE AL & Hi3,
20], & 794 ZEHA S FMEFE =5 patty®] a-value
7h wohd AL AEAAC e 2dds 489 s o
A &80 g BHAAY, bvaluer ZHE A Y carotenoidAl A
&7 FEFE WAA Yed d3E dddE
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Table 5. TBARS, VBN content and pH of pork patty containing tangerine peel powder

I pork patty " Eoval
o T0 T1 T2 T3 e
TBARS® (mg MA/kg) 0.35+0.15™ 0.24+0.15" 0.18+0.15° 0.18+0.11° 90.720%+*
VBN (mg%) 9.78+0.46 9.64+0.30 9.54+0.42 9.56+0.39 0.245
pH 5.57+0.01° 5.5620.10" 5.53+0.01° 5.52£0.10° 25.458**

UT0: ice water without tangerine peel powder; T1: ice water with 0.3% tangerine peel powder; T2: ice water with 0.7% tangerine

peel powder; T3: ice water with 1.0% tangerine peel powder.

IMean + SD, “* Means in row a-d followed by different superscripts are significantly different at **p<0.001.

IThiobarbituric acid reactive substances.
“Volatile basic nitrogen.
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Table 6. Color values of pork patty containing tangerine peel powder

pork patty”

Item F-value
TO T1 T2 T3
-External color-
L-value 66.84+(0.82 65.82+(.82 65.60+0.73 65.90+0.24 1.811
a-value 8.85+0.37 9.78+0.36" 9.98+0.27% 10.62+0.44° 11.72%+
b-value 12.32+0.58° 13.26+0.37° 13.80+0.19 14.35+0.45" 12.273**
-Internal color-
L-value 68.80+0.29 67.66%0.64 67.96+0.78 67.59+0.92 1.859
a-value 11.17+£0.42 11.68+0.71 11.89+0.77 11.58+0.31 0.775
b-value 10.58+0.45° 11.45+0.45° 12.05+0.36™ 12.43+0.41° 10.845**

UT0: ice water without tangerine peel powder; T1: ice water with 0.3% tangerine peel powder; T2: ice water with 0.7% tangerine
peel powder; T3: ice water with 1.0% tangerine peel powder.
IMean * SD, ** Means in row a-d followed by different superscripts are significantly different at *p<0.01.

Table 7. Sensory score of pork patty containing tangerine peel powder

pork patty”

[tem F-value
TO T1 T2 T3
Taste 5.100.56 5.2040.63 5.20+0.78 5.30+0.48 0.169
Flavor 450+0.52% 5.00+0.66™ 5.60+0.69" 5.50+0.52% 6.896%*
Texture 5.90+0.87 6.00£1.05 5.60+0.69 5.50+0.70 0.791
Juiciness 5.90+0.87 5.80+0.63 5.90+0.56 5.70+0.48 0.213
Palatability 6.200.63 6.200.63 6.60+0.51 6.40+0.69 0.943

UT0: ice water without tangerine peel powder; T1: ice water with 0.3% tangerine peel powder; T2: ice water with 0.7% tangerine
peel powder; T3: ice water with 1.0% tangerine peel powder.
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