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Physico-chemical and Sensory Characteristics
of Pork Bulgogi Containing Ginseng Saponin
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Abstract

As meat consumption increases, consumers have demanded meat products containing functional ingredients
which beneficial health effect rather than a normal food. The objective of this study was to investigate the
physico-chemical and sensory properties of pork Bulgogi product(PB) containing different concentrations of ground
ginseng such as 0%, 0.5%, 1.0% and 2.0%. The cooked PB containing ground ginseng had low TBA values when
stored at 5C for 7 days and showed high L and b values (CIE) in meat color when compared to those of control.
The PB containing ground ginseng had lower scores in hardness than control, but there were no significant
differences in cohesiveness, springness, and chewiness. In fatty acid compositions, the percentages of PUFA/SFA
were highest in the PB containing 2% of ground ginseng. The sensory panels preferred PB containing ground
ginseng in flavor, tenderness, juiciness and overall acceptability to those of control. In conclusion, the addition
of ginseng enhanced flavor and palatability of PB without any adverse effect on meat quality.
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Table 1. GC analysis condition for determination of fatty
acid composition

Table 3. Density, calories and color properties of ginseng
sauce for pork marination

Item Condition
Column Omegawax 205 fused-silica bond capillary column
(30mx0.32mm 1.D., 0.25;m film thickness)
Detector Flame Ionization Detector
Carrier gas N,

Column flow rate Iml/min
Injection temperature 250°C
Detection temperature 260C
Oven temperature 200C
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Table 2. LC/MS condition for determination of ginseng
saponin

Item Condition

NH: column (YMC-Pack NHa, 250 x4.6mm, 1.D.,

S-5 pm, 120A)

Mobile phase A : CH;CN/H>O/isoPrOH (80: 5: 15), B : HsCN/
H;0/isoPrOH (70: 30: 15) — Moved in 50 min.
until mobile phase B occupied 45% of linear
gradient

MS Electrospray lonization Type

Column

Treatment Viscosity ~ Calorie Color(CIE)
(CP¥) (cal/lOOml) [ o b
Control 18,475° 16.73 3535 20.61 2398

Ground ginseng
0.5% 19,400° 1329 36.80 2008 27.17
1% 20,225°  15.18 3844 19.73 29.48
2% 31,150  14.34 38.53 21.52 2991

*CP: Centipois
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Table 4. Cholesterol and meat color properties for pork
Bulgogi containing ginseng saponin.

Meat color (CIE)

Treatment Cholesterol
(mg/100g) L a b
Control 118.86  50.46°(1.72)" 12.47(1.29) 23.29°(1.45)
Ground ginseng
0.5% 9337  57.02°(1.16) 12.73(0.81) 24.27°(1.02)
1% 11461 55.71°(2.43) 12.61(1.64) 24.57"(1.93)
2% 9532 58.08%(1.07) 13.44(1.07) 25.59°(1.07)

*®Means within the same column having different superscripts are
significantly different (p<<0.05).
" S.E. (Standard Error)
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Table 5. Textural characteristics of pork Bulgogi contain-
ing ginseng saponin
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Table 7. Fatty acid compositions of pork Bulgogi contain-
ing ginseng saponin

Treatment Hardness Springness Cohesiveness Chewiness

Control 6347 (139 0.40(0.09)  9.02°(1.37) 2.61(1.04)
Ground ginseng
05%  4.70° (0.49) 0.39(0.04)
1% 557" (0.53)  0.43(0.05)

2% 444" (0.69) 0.41(0.04)

10.05®(1.02) 1.83(0.11)
9.87°(0.73) 2.41(0.40)
11.21%(0.84) 1.82(0.42)

*® Means within the same column having different superscripts
are significantly different (p<0.05).
" S.E. (Standard Error)
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Ground ginseng

Fatty acid Control

0.05%  0.10%  0.20%
Ciso 0.93° 1.17° 1.12° 1.14°
Ciso 20.03 20.66 21.29 20.83
Cie 5.11 5.61 5.24 4.89
Ciso 8.61 8.74 947 9.69
Cig 52.76" 5233"  50.24° 4262
cie2 10.10 9.16 10.08 13.82
clg3 0.38 0.46 0.46 0.48
€201 0.11 0.11 0.10 0.20
202 0.05 0.05 0.05 0.05
€20:3 0.18 0.18 0.22 0.21
C20:4 0.99 0.99 1.05 1.02
205 0.22 0.12 0.21 0.19
224 0.51 0.39 0.47 0.44
s 0.00 0.00 0.00 0.01
e 0.03 0.01 0.00 0.00
Jotal 100.00 100.00  100.00  100.00
Total SFA 29.57 30.57 31.89 31.65
Total MUFA 57.98 58.06 55.58 47.71
Total PUFA 12.46° 1137 12.54°  20.63°
MUFA/SFA 1.96 1.90 1.74 1.51
PUFA/SFA 0.42 037 0.39 0.65
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Table 6. TBA values(mg malonaldehyde/kg sawmple) of cooked Pork Bulgogi containing ginseng saponin when stored at 5C

for 7days
Storage days Overall
Treatment

0 2 4 7 mean

Control 1.01%0.01)* 1.04*(0.01) 1.47(0.04) 5.14°(0.46) 2.17°(1.81)
Ground ginseng

0.5% 0.80°(0.04) 1.23* (0.20) 1.35(0.04) 2.43°(0.87) 1.46°(0.73)
1% 0.80°(0.13) 0.95" (0.04) 1.44(0.08) 1.77°(0.04) 1.24°(0.41)
2% 0.73°(0.03) 1.03%® (0.03) 1.53(0.78) 1.61°(0.04) 1.25%0.52)

*® Means within the same column having different superscripts are significantly different (p<0.05).

8

S.E. (Standard Error)
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Table 8. Sensory evaluation of pork Bulgogi containing ginseng saponin

Treatment Flavor Taste Appearance Overall palatability
Control 3.80°(1.22)* 3.70(1.15) 3.60°°(0.69) 3.60(1.17)
Ground ginseng

0.5% 3.30°(0.49) 3.30(1.05) 3.40°(0.52) 3.30(0.67)
1% 3.70°(0.67) 3.80(0.63) 3.90%(0.32) 3.70(0.82)
2% 4.20°(0.78) 4.20(0.63) 4.00%(0.47) 4.20(0.63)

"®Means within the same column having different superscripts are

significantly different (p<C0.05).
* S.E. (Standard Error)
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Fig. 1. Analysis of crude saponin by reconstructed Ion
chromatogram (RIC) of LC/MS.
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Fig. 2. Analysis of saponin in pork Bulgogi containing
ginseng by reconstructed ion chromatogram of LC/MS.
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