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Quality Properties and Storage Characteristics of Hamburger Patty Added
with Purple Kohlrabi (Brassica oleracea var. gongylodes)

Seon-Suk Cha and Jae-Joon Lee'
Dept. of Food and Nutrition, Chosun University, Guwangju 501-759, Korea

ABSTRACT This study is performed to evaluate the effects of purple Kohlrabi addition on the quality properties
and stability characteristics of hamburger patties during storage. The patties were prepared by adding 0% (N), 3.3%
(K1), 6.6% (K2), and 10% (K3) of chopped purple Kohlrabi. Each patty was tested in triplicate and assigned to
one of the four storage periods: 0, 5, 10, or 15 days. Addition of Kohlrabi decreased the protein and lipid contents,
however, the ash and moisture contents were significantly increased. The total amino acid contents of N, K1, K2,
and K3 were 15.34£1.02, 14.57+1.28, 15.10+1.17, and 16.70+1.23 mg/100 g, respectively. Palmitic acid was the most
abundant among the saturated fatty acids, while oleic acid was the most abundant unsaturated fatty acids among the
four groups. The water holding capacity value and cooking loss were not significantly different among the patties.
In the textural characteristics, the addition of Kohlrabi increased the cohesiveness and chewiness values, but did not
affect the hardness and springiness values of the patties. In the sensory evaluation, an addition of 10% Kohlrabi
had the best score in color, flavor, and total acceptability. The pH of the patties decreased longer period storage;
however, the total microbial counts, thiobarbituric acid (TBA) value and volatile basic nitrogen (VBN) content increased
during storage. The TBA value and VBN content of the patties containing 10% Kohlrabi were lower than those of
the N. Kohlrabi addition decreased the b (yellowness) and a (redness) values, and did not affect the L (lightness)
value. Thus, this result suggests that adding Kohlrabi of 10% can be applied to patties for its functionality.
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Table 1. Formula (%) of patties added with chopped purple
Kohlrabi

. Treatment
Ingredients
N K1 K2 K3

Beef meat 70.00 66.70 63.40 60.00
Pork meat 10.50 10.50 10.50 10.50
Purple Kohlrabi 0.00 3.30 6.60 10.00
Onion 10.00 10.00 10.00 10.00
Garlic 1.50 1.50 1.50 1.50
Black pepper 0.20 0.20 0.20 0.20
Salt 1.50 1.50 1.50 1.50
Egg 2.30 2.30 2.30 2.30
Bread crumb 4.00 4.00 4.00 4.00
Total 100.00 100.00 100.00 100.00

N, normal patty without chopped purple Kohlrabi; K1, patty
added with chopped purple Kohlrabi at 3.30%; K2, patty added
with chopped purple Kohlrabi at 6.60%; K3, patty added with
chopped purple Kohlrabi at 10.00%.
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Table 2. Proximate compositions of patties prepared with different levels of chopped purple Kohlrabi

Treatment”
Items
N K1 K2 K3
Moisture (%) 58.99+0.30”*Y 60.86+1.32" 65.66+0.59% 70.73+1.01°
Crude lipid (%) 7.03+0.18% 7.48+0.15" 7.09+0.17% 6.71+0.10°
Crude ash (%) 2.46+0.05° 2.69+0.03° 2.76+0.01° 2.8040.06%
Crude protein (%) 21.52+0.14° 21.97+0.16" 21.82+0.04" 20.43+0.16°

Calorie (kcal/g) 2,142.00+70.01™Y

2,119.00+£71.08

2,081.00+69.09 2,015.00+69.01

UTreatment are shown in Table 1.

PAll values are expressed as mean+SE of triplicate determinations.
Means in the same row not sharing a common letter are significantly different (P<0.05).

“NS: not significant.
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Table 3. Amino acids of patties prepared with different levels of chopped purple Kohlrabi

. . Treatment”

Amino acid N K1 0 5
Cysteine 0.18+0.02°™%% 0.17+0.02 0.18+0.02 0.18+0.02
Methionine 0.36+0.01™ 0.34+0.01 0.34+0.01 0.35+0.02
Aspartic acid 1.48+0.03" 1.40+0.03" 1.47+0.03" 1.62+0.03"
Threonine 0.74+0.02° 0.69+0.01° 0.73+0.01° 0.81+0.01°
Serine 0.70+0.01° 0.64+0.01° 0.68+0.01" 0.76+0.01°*
Glutamic acid 2.69+0.03™ 2.50+0.03 2.67+0.04 2.89+0.02
Glycine 0.84+0.02° 0.80+0.01" 0.78+0.02° 0.96+0.01°
Alanine 0.97+0.02™° 0.92+0.02 0.94+0.01 0.95+0.02
Valine 0.69+0.01" 0.66+0.02° 0.68+0.01" 0.76+0.02°
Isoleucine 0.64+0.01° 0.61+0.01° 0.64+0.01° 0.71+0.01°
Leucine 1.28+0.03" 1.23+0.03" 1.27+0.03" 1.42+0.03"
Tyrosine 0.51£0.01™ 0.49+0.01 0.51+0.01 0.56+0.02
Phenylalanine 0.66+0.01™° 0.63+0.01 0.65+0.01 0.73+0.02
Lysine 1.35+0.03" 1.29+0.03" 1.32+0.03" 1.48+0.03"
Histidine 0.52+0.01™ 0.50+0.01 0.51+0.01 0.57+0.02
Arginine 1.00£0.02™ 0.96+0.01 0.98+0.01 1.1240.02
Proline 0.73+0.01° 0.74+0.01° 0.75+0.01° 0.85+0.01°
Total 15.34+1.02 14.57+1.28 15.10£1.17 16.70+1.23

UTreatment are shown in Table 1.

DAl values are expressed as mean+SE of triplicate determinations.

NS: not significant.

“Means in the same row not sharing a common letter are significantly different (P<0.05).

Table 4. Fatty acids of patties prepared with different levels of chopped purple Kohlrabi (%)

. Treatment”

Fatty acid N K1 0 53
Myristic acid (C14:0) 2.73+0.037N% 2.61+0.02 2.71+0.03 2.69+0.04
Palmitic acid (C16:0) 25.89+0.04™° 25.91+0.02 26.06+0.15 25.74+0.11
Palmitoleic acid (C16:1) 3.31+0.04™ 3.18+0.02 3.26+0.03 3.23+0.07
Stearic acid (C18:0) 18.48+0.34*" 18.61+0.15" 18.07+0.09™ 17.41£0.11°
Oleic acid (C18:1) 44.68+0.32™ 44.29+0.17 44.26+0.34 45.07+0.08
Linoleic acid (C18:2) 3.39+0.20™ 3.7740.15 4.10+0.31 4.32+0.14
y-Linoleic acid (C18:3) 0.16+0.01"° 0.180.01 0.15+0.01 0.15+0.01
Linolenic acid (C18:3) 0.58+0.01"° 0.600.01 0.57+0.01 0.58+0.01
Eicosenoic acid (C20:1) 0.57+0.04™° 0.58+0.02 0.61+0.02 0.62+0.02
Arachidonic acid (C20:4) 0.21+0.01" 0.2740.01° 0.20+0.01" 0.18+0.02°
Total 100 100 100 100
SFA 47.10+0.41° 47.13+0.18" 46.85+0.08" 45.85+0.12"
UFA 52.90+0.41" 52.8740.18" 53.15+0.08" 54.15+0.12°
MUFA 48.56+0.38™° 48.05+0.19 48.14+0.35 48.92+0.01
PUFA 4.34+0.20"° 4.82+0.17 5.02+0.31 5.23+0.12
n-3 FA 0.58+0.01"° 0.600.01 0.57+0.01 0.58+0.01
n-6 FA 3.76+0.20™ 4.22+0.16 4.45+0.31 4.65+0.13

UTreatment are shown in Table 1.

YAll values are expressed as mean+SE of triplicate determinations.

NS: not significant.

“Means in the same row not sharing a common letter are significantly different (P<0.05).
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Table 5. Water holding capacity (WHC) and cooking loss of patties prepared with different levels of chopped purple Kohlrabi

It Treatment"
ems
N K1 K2 K3
WHC (%) 63.76+1.912N9) 61.95+0.30 61.97+0.87 60.68+1.13
Cooking loss (%) 18.38+0.24™ 18.47+0.16 19.08+0.51 19.78+0.38
)Treatment are shown in Table 1.
2All values are expressed as mean+SE of triplicate determinations.
INS: not significant.
Table 6. Textural properties of patties prepared with different levels of chopped purple Kohlrabi
It Treatment"
ems
N K1 K2 K3
Hardness (g) 2,190.00+340.817"Y 2,252.00+228.50 2,398.00+267.48 2,576.00+95.63
Cohesiveness 32.22+2.85" 33.441.63° 38.86+1.42° 37.01£2.61°
Springiness 50.57+3.43" 57.86+4.73 59.52+2.14 63.54+1.11
Chewiness (g) 381.31+82.14° 546.73+51.79" 611.47+64.26" 849.94+144.60°

UTreatment are shown in Table 1.

PAll values are expressed as mean+SE of triplicate determinations.

NS: not significant.

“Means in the same row not sharing a common letter are significantly different (P<0.05).
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Table 7. Sensory evaluation of patties prepared with different levels of chopped purple Kohlrabi

W AR, ABA

o
) )R $5E A0 BA(10)HAL, A4
Zep] 2Ale] Sl Az} o] FEle] F4

M gl e 7

Y Treatment”
Sensory characteristics
N K1 K2 K3

Color 2.29+0.187 2.64+0.18° 2.86+0.39" 3.21£0.21°
Springiness 2.50+0.19" 2.79+0.21 3.21+0.31 3.30+0.21
Flavor 2.64+0.18" 3.14+0.24" 3.41£0.17° 3.43£0.17°
Juiciness 2.43+0.17" 2.57+0.23 2.89+0.19 3.14+0.18
Total acceptability 2.64+0.21" 2.94+0.18% 3.53+0.19% 3.97+0.19°

1)1 dislike extremely, 3: neither like nor dislike, 5: like extremely.

ITreatment are shown in Table 1.

3)All values are expressed as meantSE of triplicate determinations.
Means in the same row not sharing a common letter are significantly different (P<0.05).

NS: not significant.
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Table 8. pH changes of total acrobic counts for patties prepared with different levels of chopped purple Kohlrabi during 15 days
of storage at 5°C

Storage time Treatment"
(day) N K1 K2 K3
0 6.08+0.01*? 6.11£0.01** 6.12+0.01* 6.1120.01**
- 5 4.93+0.03"® 4.92+0.06™ 5.18+0.068 5.31+0.05"
p 10 4.54+£0.01*° 4.53+£0.01*° 4.55+£0.01° 4.55+0.01%
15 4.54+£0.01*° 4.54+£0.01°° 4.60+£0.01° 4.61+£0.01°

UTreatment are shown in Table 1.
DAll values are expressed as mean+SE of triplicate determinations.
Means with different superscripts within a row (a,b) and a column (A-C) differ significantly (P<0.05).
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Table 9. Changes of thiobarbituric acid (TBA) values for patties prepared with different levels of chopped purple Kohlrabi during
15 days of storage at 5°C

Storage time Treatment"
(day) N K1 K2 K3
0 0.20+0.01°? 0.25+0.01° 0.2540.01° 0.22+0.01°
TBA 5 0.24+0.01*¢ 0.26+0.01° 0.23+0.01°*¢ 0.21+0.01*¢
(mg MA/kg) 10 0.36+0.01*® 0.35+0.01*® 0.32+0.01°® 0.29+0.01°"
15 0.49+0.01** 0.44+0.01"* 0.42+0.01** 0.41+0.01**

"Treatment are shown in Table 1.
YAll values are expressed as mean+SE of triplicate determinations.
Means with different superscripts within a row (a,b) and a column (A-C) differ significantly (P<0.05).
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Table 10. Changes of volatile basic nitrogen (VBN) values for patties prepared with different levels of chopped purple Kohlrabi

during 15 days of storage at 5°C

Storage time Treatment"
(day) N K1 K2 K3
0 6.42+0.16™? 6.41+0.18"° 6.47+0.48"° 6.46+0.27"°
VBN 5 9.47+0.16 9.33+0.64° 9.38+0.24° 9.28+0.24°¢
(mg%) 10 11.12£0.27°® 11.8440.27"8 11.48+0.09"® 10.1740.24%®
15 14.02+0.16* 13.62+0.69** 13.30£0.48"* 12.69+0.32°

UTreatment are shown in Table 1.

YAll values are expressed as mean+SE of triplicate determinations.
Means with different superscripts within a row (a,b) and a column (A-D) differ significantly (P<0.05).

Table 11. Changes of total aerobic counts (TPC) for patties prepared with different levels of chopped purple Kohlrabi during 15

days of storage at 5°C

Storage time Treatment"
(day) N K1 K2 K3
0 3.94+0.06"” 4.01+0.04" 3.65+0.05" 3.69+0.06"
TPC 5 5.33+0.04* 5.20+0.10* 5.11+0.02* 5.12+0.02°°
(log CFU/g) 10 6.30+0.04"® 6.42+0.01® 6.33+0.01*® 6.37+0.07"®
15 7.74+0.04** 7.50+0.01** 7.50+0.20** 7.45+0.15*

UTreatment are shown in Table 1.

YAll values are expressed as mean+SE of triplicate determinations.
Means with different superscripts within a row (a,b) and a column (A-D) differ significantly (P<0.05).
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Table 12. Color properties (L, a, b) of patties prepared with different levels of chopped Kohlrabi during storage at 5°C

Storage time

Treatment”

(day) N K1 K2 K3
0 38.80+1.62%42 38.87+0.50°° 38.97+0.99%8 36.40+2.18°8
L 5 38.80+1.50* 40.01+£1.01* 38.97+1.02°8 36.15+0.61°°
10 40.17+0.87* 41.88+0.13* 39.42+0.26* 39.93+0.72%
15 40.33+1.02** 41.95+1.20* 40.95+1.59* 40.07+0.92*
0 10.12+0.87* 10.07+0.75* 7.83+0.56™ 6.40+0.98°
5 9.93+0.64** 10.14+0.23* 8.88+0.29"® 7.58+0.348
a 10 9.80+0.40" 10.12+0.63* 9.32+0.15™8 8.78+0.65"*F
15 10.31+0.35* 10.40+0.71* 10.17+0.31** 9.08+0.03*
0 16.14+0.51** 15.2240.49°* 15.31£0.32"* 14.05+0.24°*
b 5 15.79+2.50* 15.38+0.74* 14.11x1.57"8 14.01+0.35"
10 13.95+0.63"8 13.49+0.60° 13.96+0.78"8 12.16+0.53%
15 13.38+0.85"8 13.00+0.67" 13.83+2.19°8 12.08+1.14"®

DTreatment are shown in Table 1.

DAl values are expressed as mean+SE of triplicate determinations.
Means with different superscripts within a row (a-c) and a column (A-C) differ significantly (P<0.05).
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