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Abstract
This study was investigated the quality properties of beef patty incorporated with chestnut powder. The flesh of chest-
nut was lyophilized and then pulverized. The chestnut powder was added at a level of 1% (10 g), 2% (20 g), and 3%
(30 g) into beef homogenate consisted of minced beef (600 g), water (100 g), unpolished rice oil (80 g), onion (100
), garlic (15 g), bread crumb (80 g), egg (15 @), salt (10 g). Beef patties were manufactured without chestnut powder
were used as a control. The pH of raw beef homogenate was not affected by the addition of chestnut powder. Cooking
loss was gradually reduced with the increase of chestnut powder (£X0.05) and the texture of beef patty was softened
with increasing chestnut powder content (£0.05). The addition of chestnut powder significantly reduced the lightness,
redness, and yellowness of beef patty. The malondialdehyde content was significantly increased in beef patty with 2%
of chestnut powder, but there was no dose-dependence. Therefore, the addition of chestnut powder to beef patties
did not have an effect on improving the oxidation stability but improved water holding capacity of the beef patties.
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22 g A3 Z27]2x2x1.5 em)E FFste] 27
EX7](Model A-XT2, Stable Micro System, UK)°{| 70 mm %]
9] compression probeS AX|d|A FAHS =451} 2
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K& ME 4
5 HE9] AE A= Jung et al. (2016)9] WO we}
malondialdehyde (MDA)YE =451t A& 3 gof] 5 6

E Y2 & 7.2% 2,6-di-tert-butyl-4-methylphenol 50 uLE
75kl FAFCHT2S basic, IKA GmbH & Co. KG). #3&
500 uLE Hlo]38 EHo| 24 T 6 M NaOH 200 uL=
713E & 60T 2] water bathol| A 458 71A5FTE A-L0) A
YZHAZ] F 1 mL9) acetonitrileS H7I5t AL 13,000xgZ 10
1 QAEF Sl 45 1 mLE 0.2 gm PVDF AHEXA]|
Y E|{(Whatman, Maidstone, UK)E ]85} oj#}5t3 o, of
Tojg: ulojao] S4steict

Malondialdehyde 42 HPLC (high performance liquid
chromatography; 1200 series, Agllent Technologies, Santa Clara,
CA, USA)E o] &3] E45F9}. Atlantis T3 C18 RP column
(4.6x250 mm, 5 pm particles)2 AFE-31O™, 30 mM potassium
phsopate dibasic (phosphoric acidE ©]-&3] pH 622 Z&)
ol 5oz St AlE 50 pLof 1.2 mL/min®] f5C= o]
S4S YAt B LEE TS AAACH, UVVIS
o2 254 nmg ARSSIGE MDA ®E EHZE 113
3-tetraethoxypropane +M-& AR89, A& U MDA 32
mg MDA/kgO 2 HA|F}.

SAH 24

2 A= WHEQHIR) SR FYEeH, Y dAe ¢
Z 49 vjR|H(randomized complete block design) o}of HiA]
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&3l BARAE sIlth £4 Aite Bdd € 344
& QX|standard error of the least-square means)= LEFHS]
o}, Aol gt Fol4d AL Tukeyd] TR ARE °1&
SFATHp<0.05). & BAIEAS SAS T2 TH(version 9.3.
SAS Institute Inv., Cary, NC, USA)& ©]-85}c}
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A pH $% ¥ RO kAT, SEo] Aojolt Bt
pHE 2Eske= 452 &5 Fo= 259 pHE 245t
A% 522 Holth(Puolanne and Kivikari, 2000). T4 A7}
i Eo] 4% MY pHOll WA= FFol 459 pH
TAIE SRt &5 s8R 24 k30l wE ZAatz Az,

5 e 7HE A i B A7 g2 CooflA
12.78%= 71 &7 YEhgth(Table 1). ¥ 229] g=fo] 7t
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ERRich ol2fRt A¥k= v £ ohRE AR Aol dRe
Atz A7 Lee?t Chin(2020)2 S5 2 H7IRE
=5 g4 718 ko] Aashal Eago] Feke Hal
Skl Lim¥}t Chin(2018) A[AHF A2 9] HF £ H7F7t
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=9th= B2t QIAtH(Lee et al., 2015). ESE Alojdf= <
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F4 A0 B A B bRl o i AE Y
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Table 1. pH of meat batter and cooking loss of beef
patty with chestnut powder

Treatment” pH Cooking loss (%)
Co 5.83 12.78°
C1 5.83 12.66°
C2 5.84 11.58°
C3 5.83 10.87°
SEM? 0.004 0.222

Y C0, beef patty without chestnut powder; C1, beef patty
with 1% chestnut powder; C2, beef patty with 2% chestnut

) powder; C3, beef patty with 3% chestnut powder.
n=12.

b Different small letters in the same column indicate
significant differences between means (£X0.05).
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Table 2. Surface and internal color of beef patty with

1o

%, 718 W) Ajo] 5 Tkt a4o] YU WE %
Qlon, Aulaje] 7|2 wd] G vHE Fa3 89lolth ©
% el S 52 8 ) il e R4 Y
o8 HYrKTable 3). 9% Helo] AEL o Be] G Z
Aok @A ek A Bator), §oI4el Aol gt
(p>0.05). ALE ALk &gy, S-A4, A4 2 Ao %
I S W B P 9 31 o
ASIATHp<0.05). o] 9] Aol Alg7hsEo] HE H7HA
W 79 Be /] Ol A B0 s 217
EAJo] Z7IBltH= B 11E0] 91QitkBafion et al., 2008; Pietrasik
and Janz, 2010). SHAEF 2 AL AES Aoldk 227
EE0IM FoAQ A4t AdsleH, ]L u} Bl q19] Bl
B3t Aoliigel ofgt mael Bvhe 4wl vie] S

A okl 71k e 4 Ut ARt ’5101’9%%
SR W AT AR B4E AT 908, At 4
9] g2 23 B4 9% VI 4 At(Joly and
Anderstein, 2009; Metha et al., 2015). T3St A875-& A%
A Aolg7} bzt B T2 ehal Ajole] Fge Walel

of A BHL AL 2AYS FEIA BE 4 Uk B
1999). whebA] i 2]

J

1 = T

37t JATHGrigelmo-Miguel et al.,

chestnut powder

Surface color

Internal color

Treatment” -

*

* * *

L a b L a b’
Co 34522 7.97° 13.62° 48.64° 5.99° 16.30°
C1 33.13° 7.51% 12.30° 47.91% 5.90° 15.95°
C2 32.90° 7.00% 12.22° 47.72° 5.37° 15.36°
C3 32.05° 6.83° 11.79° 46.71° 5.09° 15.41°
SEM? 0.409 0.137 0.258 0.218 0.086 0.139

" CO, beef patty without chestnut powder; C1, beef patty with 1% chestnut powder; C2, beef patty with 2% chestnut powder;

» C3, beef patty with 3% chestnut powder.
n=12.

@ Different small letters in the same column indicate significant differences between means (£X0.05).

Table 3. Texture properties of beef patty with chestnut powder

Treatment” Hardness Springiness Cohesiveness Gumminess Chewiness
Co 38.98 0.42° 0.26° 10.28° 4.33
C1 38.60 0.39° 0.25° 9.62° 3.73°
c2 36.32 0.36" 0.23° 8.46° 3.09°
C3 36.98 0.35° 0.23° 8.65% 3.01°
SEM? 1.195 0.008 0.004 0.253 0.126

' C0, beef patty without chestnut powder; C1, beef patty with 1% chestnut powder; C2, beef patty with 2% chestnut powder;

» C3, beef patty with 3% chestnut powder.
n=12.

@ Different small letters in the same column indicate significant differences between means (£X0.05).



Quality of beef patties manufactured with chestnut powder 13

XpE AE
9% wjEle] A b 27 Ak v Bae A7 A
FolM oz HLelel e FE ehhon, 53 2%
st} A2l 7ol 2RI} SOJH0R £ MDA Bl
HFOL}(p<0.05), MDA & ¥ 2ato] H7jepo] 0|24
——7]-0}7\] QoK Table 4). ¥ galhc acid, ellagic acid2}
o Z s B33} oxalic acid, citric acid®} T2 8714
FRotaL Qlo] FAlst 4S8 BERltkal A QUth(Echegaray
et al., 2018). 2 Oq:r“’ﬂ/ﬂ ARG B AR 24 5%
A7}, & vl L 193.26+4.81 mg GAE/100 go]glom, 3
25 3%9] oA 46.14£2.59%2] DPPH &tz AASS
ItH(data not shown). SFA|9F ¥ Bk 47151 -8 ojjE] 9]
MDA 3 &7 Ax}, of &8 7ol e it avke U
EfLRA] ekgton, @5]2 MDA §o] S7Iske Ad2 B
o}, Sirini 51(2020)9] AT AE B £ M7 HAZR AAA]
ol e}l Hliste] TBARS #to] fold o= F71gto] K
1= ol= ¥ o] EAsts Eduls £49 4 &
7 g3t g7 4 ok gekdog ZejwlE EAL A
S Holkal defA o, A o]ko] EAfste F%%
22 B4 oA A AP AR £21 aikE Hel
t}al B %3 QItK(Estévez and Heinonen, 2010; Sirini et al.,
2020). o] ALof|A] nlo] @ FEHIT} Fe*' &4 A] gallic acid,
chlorogenic acid?} 72 #E EZlo] AIE &218 4 011:]—
11 B3] O H(Estévez and Heinonen, 2010), $-3-9] 749
< 4 AlS3 v|wsto] vlo] @I =R FFgo| &3] wet 7?“
I F G vo|eZEyIo] MAJE 1L, Hol2o| f2|Hof w2t
EdulE 249 A 4 aao] o fEe 249 4 Atk

noll m\l

Table 4. Malondialdehyde (MDA) content of beef patty
with chestnut powder

Treatment” MDA (mg/kg)
CcOo 0.31°
C1 0.35%®
C2 0.38°
C3 0.342
SEM? 0.012

Y CO, beef patty without chestnut powder; C1, beef patty
with 1% chestnut powder; C2, beef patty with 2% chest—

» nut powder; C3, beef patty with 3% chestnut powder.
n=12.

b Different small letters in the same column indicate
significant differences between means (¢X0.05).

= o Yeh=
4 549 HIlE gRlstr] sl = ﬂ ‘:‘r = Oq—”rLoﬂ AL
S ¥ B 7@“ o] AL ¥ ¥&-Z 52 xR T EHst
Oﬂ /\}%‘fﬂ‘i‘i‘:} 5 YEHE 93 A5 "Z‘%«I RESp
25 600 g, & 100 g & AUF 80 gofl AF(10 g), FFH100
g), TH=(15 g), B7HR(80 @), %ﬂ%‘l‘i(”g)a J&o}‘ﬁiﬂi Ly
49| 7t wet §F B2 HUISHA] 92 A2(Co) |/
BRS Z47E 1%(C1), 2%(C2), 3%(C3) A715t o= Ut
—r°1 e A ZstaL Aol ARSI RE5HA] 2 Al
01]1\-] p HS _i_'ic-]é_ J,]_ ar Htﬂ—‘,] 7<-17]-J—_- /K]O i@-%
4 pHoﬂ FEE HIAA] el i B r1etol wet 7hd
Aol oA o' AAsHA o (p<0.05), F=E Aet B
A BAHEY FA7E RHOR HASHTHp<0.05).
49 H7l= e 5 wEe Bk, 8L, FHEE F
oHog ALAF A A=E 913t MDA 9Fg 54 2
3}, v} BukS 200 H7131S w] MDA 3tefo] Qoldog =7}
SR L (p<0.05), | & Sbgo] oEF o' F7IsHA] Askth
kA 2 A9 7:‘Tlr H BHe] Hrke BayE S31E 59
FogE A7He o5 Y7HEr}

G5 WES] A2t 7hed Aer
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