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Effects of Propolis Extract on Quality and Storage Characteristics of Chicken Patty

Youngho Lim', Gyutae Park' and Jungseok Choi”'

!Graduate Student, Department of Animal Science, Chungbuk National University, Cheongju 28644, Republic of Korea
*Professor, Department of Animal Science, Chungbuk National University, Cheongju 28644, Republic of Korea

ABSTRACT This study was conducted to investigate the effect of propolis extract on chicken patty. the meat quality charac-
teristics and storage properties of chicken patties without propolis extract were compared to those with 0.1%, 0.2%, and 0.4%
propolis ethanol extract. The addition of propolis extract resulted in increased fat and ash content in the chicken patties. There
were no differences in pH, water holding capacity, cooking loss, and texture profile analysis, indicating that the propolis extract
did not negatively affect emulsification stability. However, sensory evaluation showed that the higher the concentration of
propolis extract added, the lower the total preference of the chicken patties. Over a storage period, patties treated with propolis
extract exhibited a lower total microbial count, and volatile basic nitrogen (VBN) content compared to those without propolis
extract. Therefore, the addition of propolis to chicken patties does not reduce emulsion stability but improves storage pro-
perties. However, the unique flavor of propolis decreases the preference for chicken patties, so the amount must be considered

when using it.
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WHC = (100 / moisture) x (Moisture — Free moisture)
Free moisture = (Sample weight (g) before centrifugation
— Sample weight (g) after centrifugation) x 100 /

(Fat coefficient x Sample weight (g))
Fat coefficient = 1 — fat (%) / 100
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Table 1. The formulation of a chicken patty with different amounts of propolis

Propolis (%)

Ingredient (%)

0 (control) 0.1 0.2 0.4
Meat' 75 75 75 75
Skin emulsion” 9.6 9.6 9.6 9.6
Main
Salt 1.2 1.2 1.2 1.2
Rice bran powder 38 3.8 38 3.8
Additive Propolis extract 0 0.1 0.2 0.4

! Meat is ground meat mixed with ground chicken legs and ground chicken breast in a 7:3 ratio.
% Skin emulsion is made by mixing chicken skin, defatted soy protein, and water in a ratio of 2:1:4 and then blended.



Lim et al. : Effect of Propolis on Quality and Storability of Chicken Patty 253

eSS Alta 2 vt 2.

Cooking loss (%) = [Before heating weigh (g) — after
heating weight (g)] / Before heating weight (g) x 100
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9. 2-Thiobarbituric Acid Reactive Substance
(TBARS)
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A1ZF 733} 3 Spectrophotometer(mobi, MicroDigital, Seong-
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% A& & Park et al.(2022)9] WPHS FZdte] AL
g5 o] g3l SHsIAth A= 10 goll 0.1% peptone(Bac-
totm Peptone solution, Becton, Dickinson and Company, New
Jersey, USA) 29 90 mLE 7}5}¢ stomacher bag®= 3033t
TAL 33tk o|F A% 3|Ag A|RE plate count agar
(Difcotm Plate Count Agar, Becton, Dickinson and Company,
New Jersey, USA) HiX|ol| & F3}lo] 37TCollA] 48417t vl <k
Al AT} vi%F 7 % colony counter® count 3} Th 3 1]

AE Fo] F = Log cfu/gl @ FEAISHAT]H

11. Volatile Basic Nitrogen(VBN)

34 7] e A A (VBN)S Pearson(1968)2] WS- 74
sl =43l th. Homogenizerol]l A& 10 goll S/

= 7}ste] 10,000 ipmOE 302 TAI T, F
Whatman No. 2 filter paperS A}8-3le] o233t} o
3 mLE Conway unit ¢4l ¥31 = 0.0IM= 2]
3t B-4KSigma Aldrich, Darmstadt, Germany) 1 mL<} %]
2K0.066% methyl red + 0.066% bromocresol green)= 3H-2
71kt 50% K,COs(Samchun Chemicals, Pyeongtaek, Korea)
1 mLE &]4el] U3 3 37Tl 12083t vl skt |l
& F 0.01M Fitez iAol B4b a5 AHssick
VBNS 100 g Al 8% mg(mg%) 2.2 akste] TSkt
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28.014 = 0.01 M H,SO4 1 mL
VBN = ((ab) x 100 x 28.014 x F) / Sample amount

The variables used are : a, which represents the volume of
sulfuric acid added in milliliters (mL); b, which denotes the
quantity of sulfuric acid added to the blank sample in mL;
and F, which represents the amount of N necessary to react
with 1 mL of 0.01 M H,SO,.

12. EAHEN
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Table 2. Proximate analysis of chicken patties with different amounts of propolis extract

T &
Adta, W=
7}?51-\1}(Kang, 2018). ¥
st 38 AA Axd HE o 2L &
Z/do] oAl 2 Ee2l7) oA

Elﬂjo] 723 (Kang, 2018), 7}

Ao] & BolA

2 29A
=
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7] SEle] A W)
Table 4°] YJERNRITE T2 E2]|~ WUt SVMIAR
A%, 2] A o '?rgl gk 2pol &
A Eo| MALL u|A7}
7R F shte]H,
BFCHPereira et al., 2009; Nisha et al.,
7] sjElel] Z2E~E

Je) 5}

= 3\
[e]
‘ﬁ"-q %’é‘la

Propolis extract (%)

Treatments'
0 (Control) 0.2 0.4
Moisture (%) 72.48+1.02 72.81£1.36 73.140.60 71.83+2.01
Ash (%) 1.42+0.09° 1.63+0.14% 1.62+0.18% 1.82:+0.20°
Fat (%) 4.21+0.07° 4.82+0.05" 4.96+0.27" 4.93+0.37
Protein (%) 21.89+0.93 19.3042.00 20.28+1.01 21.42+1.48

*® Values with different superscripts in the same row indicate a significant difference, as determined by their meanststandard deviations

(P<0.05).

' 0(Control), no additive in the patty; 0.1, addition 0.1% propolis extract in the patty; 0.2, addition 0.2% propolis extract in the patty; 0.4,

addition 0.4% propolis extract in the patty.

Table 3. pH, water holding capacity (WHC), and cooking loss (CL) of chicken patties with different amounts of propolis extract

Propolis extract (%)

Treatments'
0 (Control) 0.1 0.2 0.4
pH 6.46+0.04 6.47+0.01 6.45+0.04 6.46+0.02
WHC (%) 75.14+£7.41 71.74+6.25 76.89+5.26 83.7349.48
CL (%) 17.1840.91 18.94+1.46 17.91£1.89 18.35+1.92

' 0(Control), no additive in the patty; 0.1, addition 0.1% propolis extract in the patty; 0.2, addition 0.2% propolis extract in the patty; 0.4,

addition 0.4% propolis extract in the patty.

[e]
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Table 4. Color of chicken patties with different amounts of propolis extract

Propolis extract (%)

Treatments'
0 (Control) 0.1 0.2 04
L 66.44:+0.30 67.444+0.53 66.64+1.15 66.03+1.40
a 4.37+0.28 3.8840.02 4.48+0.27 3.83+0.93
b 17.25+£0.42 18.06+0.75 17.27+1.81 16.57+1.87

! 0(Control), no additive in the patty; 0.1, addition 0.1% propolis extract in the patty; 0.2, addition 0.2% propolis extract in the patty; 0.4,

addition 0.4% propolis extract in the patty.
L, lightness; a’, redness; b, yellowness.
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Table 5. Texture profile analysis of chicken patties with different amounts of propolis extract

Propolis extract (%)

Treatments'
0 (Control) 0.1 0.2 0.4
Hardness (kg) 1.10+0.26 1.22+0.30 1.15+0.27 1.41+0.16
Springiness (%) 70.12+12.26 70.41+12.34 79.02+8.53 77.5349.33
Cohesiveness (%) 51.36+9.20 50.94+4.20 51.15+10.11 55.55+7.36
Chewiness (kg) 0.42+0.19 0.43+0.07 0.47+0.19 0.62+0.17

' 0(Control), no additive in the patty; 0.1, addition 0.1% propolis extract in the patty; 0.2, addition 0.2% propolis extract in the patty;

0.4, addition 0.4% propolis extract in the patty.
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Table 6. Sensory evaluation of chicken patties with different amounts of propolis extract

Propolis extract (%)

Treatments'
0 (Control) 0.1 0.2 0.4
Favor 3.40+0.55 3.20+£0.45 3.20:£0.84 3.20£0.84
Texture 3.400.55 3.40+0.55 3.60+0.55 3.60+0.55
Juiciness 3.000.00 3.10£0.22 3.2040.45 3.30+0.97
Hardness 3.20+0.45 3.20+0.45 3.20+0.84 3.200.84
Total preference 4.14£1.12° 3.00£1.07% 2.71+1.28% 2.00£1.31°

Flavor, 1: bad - 5: good; Texture, 1: crumbly - 5: tough; Juiciness, 1: dry - 5: juicy; hardness, 1: soft - 5: hard.
*® Values with different superscripts in the same row indicate a significant difference, as determined by their means+standard deviations

(P<0.05).

' 0(Control), no additive in the patty; 0.1, addition 0.1% propolis extract in the patty; 0.2, addition 0.2% propolis extract in the patty; 0.4,

addition 0.4% propolis extract in the patty.

o gt} o]F 7} A Fe] #HeAR] 5SS AA W
SAIA AF9] 7|28 WErIrigoiti et al., 2021). Z2F
e s

=

2 FEE HIF Al Fvt fadhe Ads BA
Atol S YERA] ko, AA 7|E% A Z2Ees F
59 4 5E4E hdte A4S B9AN =2 E
2 FEE 0.1%9 0.2% H71e A2 TE-2 control A2
o} zpo| & Holzl skt SA1FS] 44 543 Bd
A0 e T2 E FEE AUt e AolE

(Table 5 and 6).

6. TBARS

ZgEes FEFE Ui wE Har)l diEe
TBARS Z7}e] ¥3}E Table 70 Yl RE A7
ZoF TBARSE 23 H LEU L8| =(MDA)2] ¥& BE
Ao Al zfelE HolA] ekodrt

ol AH sk 54 Aske] F2 1o ™ (Campo
et al, 2006), TEH|Ldlslo] =(MDA)E A4 Atsle] F9
3k AR F sheln, A& Jo g AHE e 4= 9l
= U Bk 221 A Akt ol A== gl
sto] =o|tHDominguez et al.,, 2019). T2 E2] 9] gits}
T4 o|v] DPPH 2z 475, ABTS gz 4~A &4,
FRAP &%, ORAC A+ &4 53 2 ddES 33l
Hxo] 9l om(Kocot et al., 2018), L2 EZZ| A IWHH
= ksl a3 Hole dE SRHES o ' 71E 30~
70 mg gallic acid equivalents(GAE)/g2 -f-3lx Itha 3f
), gt ol= HESF ¢F 30~70 mg quercetin equivalents
(QB)/g< &3t thal gHh(Kocot et al., 2018). 2] &+
ollA] TBARS #kell theh 318 A= 0.9, 2.28 mg MDA/
kg, & 1 o]7d7HA] theFsiAl A% skal U thCampo et al.,
2006; Dominguez et al., 2019; Zhang et al., 2019; El-Sohaimy
et al., 2022). Control *] 2]} L2 ZE| A5 H7|3t 22|+

Table 7. TBARS of chicken patties with different amounts of propolis extract (mg MDA/kg)

1

Propolis extract (%)

Treatments
0 (Control) 0.2 0.4
0 day 0.09+0.03 0.07+0.03 0.06+0.02 0.06+0.01
3 day 0.10+0.02 0.13+0.03 0.12+0.02 0.10+0.01
7 day 0.15+0.01 0.15+0.08 0.10+0.03 0.11+0.02
14 day 0.11+0.04 0.10+0.02 0.08+0.02 0.08+0.02

' 0(Control), no additive in the patty; 0.1, addition 0.1% propolis extract in the patty; 0.2, addition 0.2% propolis extract in the patty; 0.4,

addition 0.4% propolis extract in the patty.
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E= Control ¥2Z72 0.1% propolis extract
51 (@) 54 (b)

0l
Oday 3day 7day  14day Oday 3day

EHE  0.2% propolis extract

0.4% proplis extract
54(©)

7day  14day 7 Oday 3day 7day  l4day

Fig. 1. pH (a), total microbial count (b), and volatile basic nitrogen (c) of chicken patties with different propolis extract contents.
*7¢ Values with different superscripts indicate a significant difference, as determined by their meanststandard deviations (P<0.05).

Control, no additive in the patty; 0.1% propolis extract, addition 0.1% propolis extract in the patty;

0.2% propolis extract, addition

0.2% propolis extract in the patty; 0.4% propolis extract, addition 0.4% propolis extract in the patty.
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