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Effects of Chestnut Inner Shell Powder on Antioxidant Activities
and Quality Characteristics of Pork Patties

Shin Youn Joo' and Hae Yeon Choi?’

JDept. of Food Science and Nutrition, Daejin University, Gyeonggi 487-711, Korea
ZDept. of Food Service Management and Nutrition, Kongju National University, Chungbuk 340-702, Korea

ABSTRACT This study was conducted to investigate the effects of chestnut inner shell powder on antioxidant activities
and quality characteristics of pork patties. Patties were prepared with different amounts of chestnut inner shell powder
(0, 1, 3, and 5% of pork quantity). The total phenol contents and DPPH free radical scavenging activities of the patties
significantly increased with increasing amount of chestnut inner shell powder. The moisture content and pH of row
patties were not significantly different between the control group and treatment groups. The cooking loss rate sig-
nificantly decreased with increasing chestnut inner shell powder amount. Reduction ratio of the diameter of experimental
patties was lower than that of the control patties, although it was not significant. As the content of chestnut inner
shell powder increased, L-value decreased while a-value increased in both row patties and cooked patties. However,
b-value changed upon heating. The b-value of row patties also increased with increasing chestnut inner shell powder
content, whereas the b-value of cooked patties decreased. The hardness, chewiness, gumminess, and cohesiveness of
the control group were lower than those of the treatment group. The consumer acceptability score for patties with
1% chestnut inner shell powder was higher than that for patties in terms of overall preference, appearance, color,
and texture. Further, overall preference, appearance, and color for patties with chestnut inner shell powder 3% were
higher than those of the control group. We suggest that chestnut inner shell can be improve the quality characteristics
and consumer acceptability of pork patties, as well as the development of health-oriented meat products.
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£33 20124 99 T FFolA 83l A%, BEs
3 AS Mg AN A8 40 mesh E A o
e o2 Zogd o] Yo -40 deep freezer(DFU-
128E, Operon Co., Seoul, Korea)o| H¥#3}AA A1-83}9)
th 2 Aol ALEE =58 FuUlAE A2 5°Coll A B R
#E A& ol gatglom, A AAzAE A F vk
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= 52T Al A Fskth =5 3 El= Ohst Lim(6)2]
A2 WS Farste] Table 19 22 A=t BFo= £
=20, 1, 3, 5% #7} HEE AT E43 =52
BA 8+ ¥H=57])(model K5SS, kitchen Aid Co., St. Joseph,
ML, USA)el ¥al 2eto 2 5§3F E£5ket 5, 70 g¥ &35}
o] A& 9 cmo} F7 1 cm®z A &3Fe] 3+1°Ce] YAl
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Table 1. The mixing ratio of pork patties added with chestnut
inner shell powder

Chestnut inner shell pork patties (g)

Ingredients

Control 1% 3% 5%
Chestnut inner shell 0 0.9 2.7 4.5
Pork 90 89.1 87.3 85.5
Salt 1
Black pepper 0.2
Sugar 1.3
Garlic 0.5
Soybean oil 2
Onion 2
Bread crumb 3

w5 ele] st YT FASH WA FP 699

Korea)ollA] HEIE 1583 7143t & A o] A 852 ALE
A=

SOEZa 20| die|e| itst &d 3 AEN H=
98 % 1 gol ethanol 99 mLE 7}8}aL shaking in—
cubator(SI-900R, Jeio Tech, Kimpo, Korea)ol| A 247+
(20°C) &¢9F 100 rpmo.& F=3F 3 o] ¥ (Whatman No. 2,
Whatman International Ltd., Maidstone, UK)4-& 2u] 3]4]
st Algdlo s ARESISlaL, 71 Z2]H F)E] 10 goll etha-
nol 90 mLE 7}3}al shaking incubatorell A 24 A]17H20°C)
< 100 rpmo.2 F&3F o ¥ (Whatman No. 2, Whatman
International Ltd.)¥-& A|EH o2 A3} TH(15).

0% 20| 1
Z d= g 1119} Tang(16)ﬂ s
71 Folin-Ciocalteu WH S o]&3lo] SAH 3 o, gallic
acid(Sigma—-Aldrich, St. Louis, MO, USA)E EFE2 =2
Abgsle] ALbsldth 55 150 Lol S5/ 2,400 pl<t
0.25 N Folin—Ciocalteu phenol reagent(Sigma—Aldrich)
150 uL= 7]“3L % vortexZ o]-g-ato] wHk & 3ETF Wk
Al AT JH-gE9] 1 N sodium Carbonate(NaEC03) 300 uL
Qa3 A2gAdd A 2A17F FoF X3 & UV/VIS spec-
trophotometer(V—SSO Jasco, Tokyo, Japan)® 33 725
nmol A FFEE 5438} gallic acid EFFA el 28] 7
A8kl gallic acid equivalents(GAE; g/100 g extract) =
FAsT e A3 33] vk AAgglon Ade A
T 2EHAE JERST
x
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3 2AGTE Lee 5(17)9 HE $838l9 & }%E}
FZ% 4 mLol| DPPH(Sigma-Aldrich) solution(1.5x107*

M) 1 mLE 7}she] myukel opg- A2l A 3083 WA F
517 nmellA F3 =5 S350t A5 tal ke

71 iz S3EE 4 57435l DPPH free radical
2AGAAE NEEE e, 335 w8 SA353l
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w71 A HEl9 pHE A& 5 g2 575 45 mLe} g7
l0,000 rpmoll A 30%%F dA8AZ] & o F(Whatman
No. 2, Whatman International Ltd.)dF o] 4S5 pH me-
ter(Corning 340, Mettler Toledo, Leicester, UK)Z 53]
HhE ZA8ke] Fargky 2EHAE YERATH9).
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ZAW(MB45 Moisture Analyzer, Ohaus Corporation,
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Cooking loss rate (%)=
Raw patty weight— Cooked patty weight
Raw patty weight

7} Z43te] 71 Apolof
e 5% W =439,

Diameter loss rate (%)=

Raw patty diameter— Cooked patty diameter
Raw patty diameter

<100

20| DiE|Q] ME =X

el o] 71y M3 Fo] M= M A (Colorimeter, CR-
300, Minolta Co., Osaka, Japan)Z ©]-&3s}o] L'Zt(lig-
htness), a’#k(+ red/-green), b'gk(+ yellow/-blue) &2 1}
el et 283 5 WAl 9(Standard Plate) L"=97.26,
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7} & sjE]e] %A 7+e Texture analyzer(TA-XT2,
Stable Micro System Ltd., Haslemere, UK)E A}-8-3}¢]
7 Z(hardness), ¥4 (springiness), % & A (chewiness),
F-2+X (adhesiveness), 74 (gumminess), &34 (cohe-
siveness)& YEMIT A5 7F2-AlZ 15 mm, $0|
10 mmE 3} 2™ round probe(75 mm diameter)E A&
sk, A F L pre-test speed 5.0 mm/sec, test
speed 3.0 mm/sec, post-test speed 5.0 mm/sec, test
distance 7.0 mm, trigger force 5 g2 & 3}HTH1K). Z+
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71% % (overall preference), €]¥(appearance), 4 (color),

kv (flavor), YH(taste), 224 A (texture) &2, *

- Ao 17o2 §9a
t}54 Guiciness), ©]# (off flavor), 39 7 = (taste in-
tensity), %25 astringent taste) .2, ‘o}5 s} 74,
o et 19es s,
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12.0(Statistical Package for Social Sciences, SPSS Inc.,
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(ANOVA)S A slg o, A7 © 2 Duncan's multi—
ple range test® AA]E3AT).

Fig. 19 AAlsIAt) sEl 9] F d= =k S92 A1}
0, 1, 3, 5%l wat 2121 42.78, 52.22, 65.51, 72.46
mg GAE/100 g & §9l4 o7 Z7}18}91tH/X0.05). &3
He] fre o 275 —8— 100 ng/mL Gl A 76.95%
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Total phenol content (mg GAE/100 g)

Control 1 3 5
Level of chestnut inner shell powder (%)

Fig. 1. Content of total phenol in chestnut inner shell patties.
Different letters (a-d) indicate significant differences at P<0.05
by Duncan's multiple range test.
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Fig. 2. DPPH radical scavenging activity of chestnut inner shell
patties. Different letters (a-d) indicate significant differences at
P<0.05 by Duncan's multiple range test.
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Table 2. Quality characteristics of pork patties added with chestnut inner shell powder

Chestnut inner shell pork patties

It F-val

em Control 1% 3% 5% vaie
pH 5.77+0.01 5.99+0.01 5.96:0.01 5.81+0.17 131
Moisture rate 58.18+1.21 58.71+1.12 59.40+1.02 57.59+1.30 131
Cooking loss rate 23.24+0.23"" 22.37+1.38" 21.35+0.92 19.57+1.09° 9.93
Diameter loss rate 18.03+1.75 17.27+4.14 16.88+3.03 15.62+2.87 1.31

Different superscripts (a-d) in a row indicate significant differences at P<0.05 by Duncan's multiple range test.

Hokok

P<0.001.
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Table 3. Color values of pork patties added with chestnut inner shell powder

Chestnut inner shell pork patties

It F-val
em Control 1% 3% 5% vaue
Row L 59.25+1.35*) 56.21+1.19° 53.74+1.06° 52.84+1.24° 50.50
attics a 13.95+0.86° 16.27+1.02° 16.68+1.15° 16.35+0.94° 1414
P b 11.72+0.28° 12.81+0.52° 13.30+0.97° 14.08+0.82° 1774
Cooked L 49.26+1.60" 48.83+2.96" 44.51+1.92° 42.6241.70° 21357
‘;i’tiees a 4.38+0.35° 5.66+0.38" 6.78+0.47" 6.69+0.40° 68.55""
p b 10.23+0.55° 8.75+0.80° 7.49+0.87° 5.39+0.50" 78.32""

Different superscripts (a-d) in a row indicate significant differences at P<0.05 by Duncan's multiple range test.

" P<0.001.
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Table 4. Texture characteristics of pork patties added with chestnut inner shell powder

Chestnut inner shell pork patties

ftem Control 1% 3% 5% Frvalue
Hardness 4,627.46+572.16°" 4,695.54+493.19° 4,932.75+307.87" 5,189.20+610.84° 297"
Adhesiveness -0.59+0.83 -1.56£2.17 -0.75£1.35 -0.39+0.94 1.65
Springiness 0.90+0.07 0.94+0.05 0.90+0.02 0.90+0.46 1.75
Chewiness 2,618.33+360.70° 3,052.65+316.06° 2,991.60+251.20% 3,298.24+388.00° 8.93™
Gumminess 2,901.20+326.65° 3,259.03+231.78° 3,333.07+252.81° 3,651.30+348.19° 13.63™
Cohesiveness 0.63+0.07° 0.70+£0.05 0.68+0.02° 0.71£0.04° 550"

"Different superscripts (a-c) in a row indicate significant differences at P<0.05 by Duncan's multiple range test.

“p<0.01, " P<0.001.
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Table 5. Sensory evaluation of pork patties added with chestnut inner shell powder
Chestnut inner shell pork patties
F-val
Control 1% 3% 5% vaue
Overall preference 3.73+1.35"" 5.36+1.57° 4.64+1.62" 3.55+1.37° 3.57
Appearance 3.82+1.17% 5.27+1.49" 4.64+1.43" 2.91+1.37° 6.137"
Consumer Color 3.55+1.21° 5.00+1.55° 4.82+1.83° 2.91+1.04° 537
acceptability Flavor 3.82+1.47 491+1.14 4.73£2.15 3.91+£1.76 1.22
Taste 4.18+1.40 5.09+1.45 4.64+1.91 3.55+1.69 181
Texture 4.45+1.03% 5.27+0.79" 3.91+1.70" 3.18+1.08° 5.97
Characteristic Juiciness 4.36+1.43" 4.54+1.44° 3.27+1.42% 2.81+0.87° 447"
ritensit Off flavor 3.2741.42 2.81+1.08 3.63+1.69 4.09+1.76 141
atin Y Taste intensity 2.09+1.04° 3.13+1.18" 3.86+1.48% 4.7241.19° 8.99"
& Astringent taste 1.810.98" 2.2740.90° 3.45+1.63" 4.18+1.33° 8.28

)leferent superscripts (a-c) in a row indicate significant differences at P<0.05 by Duncan's multiple range test.

"P<0.05, ~"P<0.001.
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