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Effects of the Addition of Cauliflower Powder on Low-Fat Chicken Breast Sausage Quality
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ABSTRACT This study investigated the quality characteristics of low-fat chicken breast sausage with cauliflower powder
to replace the fat. Cauliflower was freeze-dried and then ground into powder form. Sausagebatter was prepared separately
according to the amount of fat and cauliflower powder added. 1) Control, sausage with 20% of pork fat, 2) LF, sausage with
3% of pork fat, 3) CO0.5, sausage with 3% of pork fat and 0.5% of cauliflower powder, 4) C1.0, sausage with 3% of pork
fat and 1.0% cauliflower powder. The prepared sausage batter was heated to a final internal temperature of 75C. The pH
of sausage batter increased with the addition of cauliflower powder (P<0.05). Storage loss and cooking loss increased in
low-fat samples but decreased as the amount of cauliflower powder added increased (P<0.05). The hardness measured on the
30th day of storage decreased in LF but increased with the content of cauliflower powder (P<0.05). The redness and
yellowness of the sausage increased with the addition of cauliflower powder. The malondialdehyde content of chicken breast
sausages decreased at C0.5 and C1.0 on the 30th day of storage. The sausages with cauliflower powder received lower scores
in sensory evaluation (P<0.05). Therefore, the addition of cauliflower powder to low-fat chicken breast sausage reduced overall
sensory acceptability but improved water-holding capacity and oxidative stability.

(Key words: chicken breast, cauliflower, low fat sausage, dietary fiber)
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Table 1. Formulation of low-fat chicken breast sausage

Ingredients Control LF C0.5 C1.0
Chicken breast (%) 65 65 65 65
Pork fat (%) 20 3.0 3.0 3.0
Ice (%) 15 32 32 32
Total 100 100 100 100
NaCl (%) 1.5 1.5 1.5 1.5
Sodium pyrophosphate (%) 0.3 0.3 0.3 0.3
L-ascorbic acid (%) 0.05 0.05 0.05 0.05
Cauliflower powder (%) 0.0 0.0 0.5 1.0
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Table 2. Proximate composition of meat batter
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ot ole FEZ el TiH 319 Jgo = Ayztdrt
ZY) Y e AEV|FO R 57~11.8 g100 g HEe] 3JE-
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Treatment Moisture (%) Fat (%) Protein (%) Ash (%)

Control 61.90° 18.34° 18.03 2.58°
LF 77.14° 2.96° 17.75 2.49°
C0.5 77.29° 2.86° 18.04 2.55°
CL0 77.21° 335 17.60 2.60°
SEM' 0.146 0.452 0.287 0.013

! Standard error of the least square mean (n=12).

*® Different letters within the same column represent significant differences (P<0.05).
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Table 3. pH of meat batter and cooking loss, storage loss, and total loss of low-fat chicken breast sausage

Treatment pH Cooking loss (%) Storage loss (%) Total loss (%)
Control 6.40° 4.73¢ 3.90° 8.63¢
LF 6.39° 10.13* 7.82° 17.95°
C0.5 6.43° 8.44° 777 16.22°
CL.0 6.46" 5.53° 7.48" 13.01°
SEM! 0.002 0.191 0.221 0.181

! Standard error of the least square mean (n=12).

2~ Different letters within the same column represent significant differences (P<0.05).
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Table 4. Color (L*, a*, b* value) and hardness (N) of low-fat chicken breast sausage

Treatment 0d 30 d SEM
Control 79.70°Y 81.89%% 0.077
LF 80.00%Y 81.29%% 0.053
L* 0.5 80.31%Y 81.40°% 0.053
Cl1.0 79.90*Y 81.04% 0.035
SEM! 0.064 0.045
Control 1.96*% 1.21% 0.044
LF 1.65% 0.72%Y 0.035
a* 0.5 1.69% 0.82%Y 0.023
Cl.0 1.79%% 0.93% 0.018
SEM! 0.030 0.038
Control 13.33% 12.41% 0.037
LF 12.45% 11.72°Y 0.060
b* 0.5 12.71% 11.96™ 0.115
Cl1.0 13.20% 11.79°Y 0.102
SEM! 0.105 0.056
Control 109.06™ 97.08Y 3.655
LF 65.18%Y 83.52°% 0.426
Hardness (N) 0.5 70.53% 85.12% 3.188
Cl1.0 72.22%Y 90.02%% 1.030
SEM! 3.501 2.239

! Standard error of the least square mean (n=12).

47 Different small letters in the same column indicate significant differences between means (P<0.05).
XY Different capital letters in the same row indicate significant differences between means (P<0.05).
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Table 5. Malondialdehyde (MDA) content (mg/kg) of low-fat chicken breast sausage

Treatment 0d 30 d SEM
Control 0.28% 0.20*Y 0.006
LF 0.23%% 0.18% 0.005
0.5 0.21% 0.14%Y 0.008
Cl.0 0.20% 0.16% 0.005
SEM! 0.007 0.004

! Standard error of the least square mean (n=12).

*® Different small letters in the same column indicate significant differences between means (P<0.05).
XY Different capital letters in the same row indicate significant differences between means (P<0.05).

o] & controlol] A F2F oz 7} HS MDA & H3)
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o] Qo] ksl EAS HRlttn a4 Slth(Liorach et
al,, 2005; Podsedek, 2007; Cabello- Hurtado et al., 2012). ¥ A&
o ALEE ZEIEES] w29 HesE Bd TS 9567 ¢
GAFE/kge|9lew DPPH 2tz &A%, ABTS 2tz &7%,
2 sl o] ECyy 3 22} 547 gkg, 19.54 g/kg, 2 2.60 gkg

Table 6. Sensory evaluation of low-fat chicken breast sausage

194 THdata not shown). -8, A7 0L 2t A SIS &
o] ko] 0.59A 1.0%= =7}sPHA MDA ko] 0.149]
] 0.16 mgkgo 2 Fo]FoZ ——7} W} Klinhom et al.(2017)=

MDAZ} &2} @7 &ellE = 97 wiiel 71 5 sk
SN &ale wo MDA —5].3}__% 01 2= 0115"-.1_ EJ_EWI:]- o}

A 2 Adolla] $R-0] 48 05904 ClLOET} 2l sHA
=oxom whauhe 47 Ul MDA 437t S8lls]o] AE
= F Utk A8F R FeEeky] e ke AR
7V 2AIA A B S A1 AkstE Ao g oAg
T USS FRlskTh

omrr

H] 2] X*? Ao 7k A
7F tiE&Tell wlef =
(P<005) o]Z Ao HAES 4

(e}
Iﬁ‘
2 Ale] what gro 2 Qle) AEe] BH S4o] A%

Treatment Color Flavor Taste Texture Acceptability
Control 5.53° 6.40° 6.53 6.47° 6.60"

LF 5.33% 5.83° 5.73° 5.00° 557°
C0.5 517" 470 4.43° 470" 4.63°
CL0 5.00° 3.67° 3374 4.10° 3.60°
SEM' 0.286 0.303 0.348 0.313 0.302

! Standard error of the least square mean (P<0.05).

¢ Different small letters in the same column indicate significant differences between means (P<0.05).
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Hoe 237 RaE A tHung et al., 2015). ¥ Ao A&

d FejEehe] 3 SHAEA sk \%%
& 71557 Ve Bl w A7E
7k AR ZelEeke] Bde] AR B
3t A 7153 54 IAAEAT B
A TE whebA] ZFE|Eeke] 2 Aot Al ¥
Asks 7S Wikt tigk A7 B ad A

= el ¢

N o
=5 o

 dye SEed 22 A AR ksl &
AR mRlE FE 58S Ldokr] As FAHAY. =
2jZehe] e %7}{— LA W] pHE dSAF S
(P<0.05), 7tE & = A e i?‘f‘:% a1zl
(P<0.03). AA1"& ﬂal% oA H7ke &
= BEE Yeion, A% T FE Céli Aef =75
Ao g BE Aol BErE Srksilvh EElEehe] &
o] b A% 304 AtlA MDA BA S fold oz 3
A AT APy Ay, 2E Pk

2 e

T

A FEEFHAE
A7kt A7 dlz2o v]s)] freld oz e e wt
ATHP<0.05). webx] & A7 23, FeEahy £2E o
&3te] Bpda) 2 Aot /e AR S &
AR o] A 27t 7Fed AR AZEY, FEE fﬂrH s
A7FeE ARG 7S 2AIR ] B S tigh A
2ol 71 e %rb B7] el F7AQ A 2 o] Hgo
& Aoz AlsHrh

(A1) HIFRERA, AR, FEIEES, ARAEARAA,

A o]/H

=1 ‘ﬂ‘)

Al AL

2 A7e FHFMFT] AR gt Eﬂ%
H7FI(IPET) S| L F7 A2 E 71/ EA s (FA R 2 R
-2024-00398457)] A Q¥ ol 3= FTh

ORCID

Minkyung Woo

Seonmin Lee

https://orcid.org/0009-0007-5885-8340
https://orcid.org/0000-0002-5713-1795
Seul-Ki-Chan Jeong https://orcid.org/0000-0002-2163-8340
https://orcid.org/0009-0006-3741-7696
https://orcid.org/0009-0006-0816-3471

Hayeon Jeon
Seokhee Han

HJ7W7F A g7t 2AA F4

A vIAE 9F

Soeun Kim https://orcid.org/0009-0008-5794-0198
https://orcid.org/0000-0002-8116-188X

https://orcid.org/0000-0002-3006-5396

Samooel Jung

Kyung Jo

REFERENCES

Abul-Fadl MM 2012 Nutritional and chemical evaluation of
white cauliflower by-products flour and the effect of its
addition on beef sausage quality. J Appl Sci Res
8(2):693-704.

Ahmad RS, Imran A, Hussain MB 2018 Nutritional com-
position of meat. Pages 61-75 In: Meat Science and
Nutrition. Arshad M Sed. United Kingdom, London.

Andres SC, Zaritzky NE, Califano AN 2009 Innovations in
the development of healthier chicken sausages formulated
with different lipid sources. Poult Sci 88(8):1755-1764.

Amaral AB, Silva MVD, Lannes SCDS 2018 Lipid oxidation
in meat: mechanisms and protective factors-a review.
Food Sci Technol 38:1-15.

Baloch AB, Xia X, Sheikh SA 2015 Proximate and mineral
compositions of dried cauliflower (Brassica oleracea L.)
grown in Sindh, Pakistan. Food Nutr Res 3(3):213-219.

Banerjee R, Verma AK, Narkhede HP, Kokare PG, Manjhi A,
Bokde PM 2015 Cauliflower powder in pork meatballs:
effects on quality characteristics and oxidative stability.
Fleischwirtschaft Int 1:97-102.

Bowker B, Zhuang H 2015 Relationship between water-
holding capacity and protein denaturation in broiler breast
meat. Poult Sci 94(7):1657-1664.

Cabello-Hurtado F, Gicquel M, Esnault MA 2012 Evaluation
of the antioxidant potential of cauliflower (Brassica olera-
cea) from a glucosinolate content perspective. Food Chem
132(2):1003-1009.

Choi YS, Sung JM, Jeong TJ, Hwang KE, Song DH, Ham
YK, Kim CJ 2016 Effect of irradiated pork on physico-
chemical properties of meat emulsions. Radiat Phys Chem
Oxf Engl 119:279-281.

Colmenero FJ 1996 Technologies for developing low-fat
meat products. Trends Food Sci Technology 7(2):41-48.

de Azevedo Gomes H, Da Silva EN, do Nascimento MRL,
Fukuma HT 2003 Evaluation of the 2-thiobarbituric acid

method for the measurement of lipid oxidation in mechani-



Woo et al. : Effects of the Addition of Cauliflower Powder on Sausage Quality 55

cally deboned gamma irradiated chicken meat. Food Chem
80(3):433-437.

El-Anany AM, Ali RF, Elanany AM 2020 Nutritional and
quality characteristics of chicken nuggets incorporated
with different levels of frozen white cauliflower. Ital J
Food Sci 32(1):45-59.

Florkiewicz A, Filipiak-Florkiewicz A, Topolska K, Cieslik
E, Kostogrys RB 2014 The effect of technological pro-
cessing on the chemical composition of cauliflower. Ital J
Food Sci 26(3).

Godfray HCJ, Aveyard P, Garnett T, Hall JW, Key TIJ,
Lorimer J, Jebb SA 2018 Meat consumption, health, and
the environment. Science 361(6399):eaam5324.

Goulas AE, Kontominas MG 2007 Effect of modified
atmosphere packaging and vacuum packaging on the shelf-
life of refrigerated chub mackerel (Scomber japonicus):
biochemical and sensory attributes. Eur Food Res Technol
224:545-553.

Grasso S, Brunton NP, Lyng JG, Lalor F, Monahan FJ 2014
Healthy processed meat products-Regulatory, reformulation
and consumer challenges. Trends Food Sci Technol
39(1):4-17.

Han M, Bertram HC 2017 Designing healthier comminuted
meat products: effect of dietary fibers on water distribu-
tion and texture of a fat-reduced meat model system. Meat
Sci 133:159-165.

Henning SSC, Tshalibe P, Hoffman LC 2016 Physico-che-
mical properties of reduced-fat beef species sausage with
pork back fat replaced by pineapple dietary fibres and
water. J Food Sci and Technol 74:92-98.

Horita CN, Morgano MA, Celeghini RMS, Pollonio MAR
2011 Physico-chemical and sensory properties of reduced-
fat mortadella prepared with blends of calcium, magne-
sium and potassium chloride as partial substitutes for
sodium chloride. Meat Sci 89(4):426-433.

Jeong SKC, Lee S, Jo K, Choi YS, Jung S 2023a Quality
properties of pork gel manufactured by the pork treated
with high hydrostatic pressure without phosphate. Food
Life 1:29-38.

Jeong HG, Jo K, Lee S, Yong HI, Choi YS, Jung S 2023b
Characteristics of pork emulsion gel manufactured with

hot-boned pork and winter mushroom powder without

phosphate. Meat Sci 197:109070.

Jung S, Kim HJ, Park S, Yong HI, Choe JH, Jeon HJ, Jo C
2015 The use of atmospheric pressure plasma-treated
water as a source of nitrite for emulsion-type sausage.
Meat Sci 108:132-137.

Jung S, Nam KC, Jo C 2016 Detection of malondialdehyde
in processed meat products without interference from the
ingredients. Food Chem 209:90-94.

Klinhom P, Klinhom J, Methawiwat S 2017 Effect of
different cooking method on cooking loss and lipid oxi-
dation in buffalo meat. Appl Mech Mater 855:70-74.

Kralik G, Kralik Z, Gréevic M, Hanzek D 2018 Quality of
chicken meat. Pages 63-96 In: Animal Husbandry and
Nutrition. Yucel B, Taskin Ted. United Kingdom, London.

Li YP, Zou XL, Kang ZL, Ma HJ 2022 Effect of sodium
bicarbonate on techno-functional and rheological properties
of pale, soft, and exudative (PSE) meat batters. Meat Sci
194:108990.

Llorach R, Tomas-Barberan FA, Ferreres F 2005 Fun-
ctionalisation of commercial chicken soup with enriched
polyphenol extract from vegetable by-products. Eur Food
Res Technol 220:31-36.

Mehta N, Ahlawat SS, Sharma DP, Dabur RS 2015 Novel
trends in development of dietary fiber rich meat products-a
critical review. J Food Sci Technol 52:633-647.

Podsedek A 2007 Natural antioxidants and antioxidant
capacity of Brassica vegetables: a review. LWT-Food Sci
Technol 40:1-11.

Santhi D, Kalaikannan A 2014 The effect of the addition of oat
flour in low-fat chicken nuggets. J Nutr Food Sci 4(1):1.

Schmiele M, Mascarenhas MCCN, da Silva Barretto AC,
Pollonio MAR 2015 Dietary fiber as fat substitute in
emulsified and cooked meat model system. J Food Sci
Technol 61(1):105-111.

Seo HW, Kang GH, Cho SH, Van Ba H, Seong PN 2015
Quality properties of sausages made with replacement of
pork with corn starch, chicken breast and surimi during
refrigerated storage. Korean J Food Sci An 35(5):638.

Sikes AL, Tobin AB, Tume RK 2009 Use of high pressure to
reduce cook loss and improve texture of low-salt beef sau-
sage batters. Innov Food Sci Emerg Technol 10(4):405-412.

Suman SP, Nair MN, Joseph P, Hunt MC 2016 Factors



56 %%

influencing internal color of cooked meats. Meat Sci
120:133-144.

Tokusoglu O, Unal MK 2003 Fat replacers in meat products.
Pak J Nutr 2(3):196-203.

World Health Organization, Public Health Agency of Canada
2005 Preventing Chronic Diseases: A Vital Investment.
World Health Organization, Geneva.

Yoo SS, Kook SH, Park SY, Shim JH, Chin KB 2007
Physicochemical characteristics, textural properties and
volatile compounds in comminuted sausages as affected by
various fat levels and fat replacers. Int J Food Sci Tech
42(9):1114-1122.

Zhang L, Lin YH, Leng XJ, Huang M, Zhou GH 2013 Effect

. 2B el 7t A

W E7EE 2AA FA Al 9Y

[<]

i3

[ore]

of sage (Salvia officinalis) on the oxidative stability of
Chinese-style sausage during refrigerated storage. Meat
Sci 95(2):145-150.

Zhao Y, Hou Q, Zhuang X, Wang Y, Zhou G, Zhang W 2018
Effect of regenerated cellulose fiber on the physicochemi-
cal properties and sensory characteristics of fat-reduced
emulsified sausage. LWT-Food Sci Technol 97:157-163.

Zhao Y, Zhou G, Zhang W 2019 Effects of regenerated
cellulose fiber on the characteristics of myofibrillar

protein gels. Carbohydr Polym 209:276-281.

Received Apr. 10, 2024, Revised May. 8, 2024, Accepted May.
10, 2024



	03 정사무엘
	책갈피
	_Hlk161144710
	_Hlk161147228
	_Hlk161157184
	_Hlk161408554
	_Hlk161406907
	_Hlk161245661
	_Hlk161407770
	_Hlk161409996
	_Hlk161661490
	_Hlk161736683
	_Hlk161747396



