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This study aimed to reduce the oily taste of Bechamel sauce, and improve consumers’ acceptability and
functionality by adding Ginseng seed inside. This study also performed quantitative description analysis
and acceptability test in order to see its unique sensory characteristics. The results were as follows: The
viscosity and moisture content decreased as ginseng seeds got added. This may be due to decrease in
relative amount of flour. In terms of color, brightness (L) and yellowness (b) tended to decrease as gin-
seng seeds were added, while redness (a) showed just the opposite propensity. The salinity became higher
with more ginseng seed, however, soluble solid content showed no significant difference among the
samples. From the result of quantitative and descriptive analysis among the sensory tests, the concen-
tration of Bechamel sauce got higher with more ginseng seed, where the fragrance and the taste of
ginseng were sensed strongly, while fragrance of milk, flour, and nuts were considered weak. Also, sense
of stuffiness, oiliness, and tenderness has decreased as well. From the acceptability test, adding 30%
of ginseng seed got the highest ratings in terms of fragrance, taste, afterward-taste, and overall accep-
tability. Therefore, adding ginseng seed positively affected Bechamel sauce in taste, smell, after-taste,
and general acceptability. Moreover, when the added amount of ginseng seed was 30% compared to
the flour, the taste of Bechamel sauce was relatively optimized. From the test results, it can be concluded
that ginseng seed injected in Bechamel sauce improved nutritive facts and the taste acceptability as well,
and 30% compared to the flour amount was the right amount to maximize consumers’ acceptance of
Bechamel sauce.
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Table 1. Formulas of bechamel sauce with ginseng seed

Ginseng seed powder content

Ingredients 0 10%  20%  30%  40%
(CON) (GBSI) (GBS2) (GBS3) (GBS4)
Ginseng seed (g) O 3 6 9 12
Flour (g) 30 27 24 21 18
Butter (g) 30 30 30 30 30
Onion (g) 5 5 5 5 5

Milk (mL) 510 510 510 510 510
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Fig. 1. Process for bechamel sauce added ginseng seed.
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Table 2. Definitions of description for the descriptive analysis of bechamel sauce with ginseng seed

Sensory attributes Korean descriptors

Definitions

Glossiness Degree of glossiness
Appearance Thickness Degree of sauce flowing down the spoon
White color intensity Intensity of white color from appearance
Milk flavor Fragrance of milk
Ginseng flavor Fragrance of ginseng
Flavor Butter flavor Fragrance of melting butter
Flour flavor Fragrance of raw flour
Savory flavor Fragrance of roasting butter and flour
Tup tup taste Bitter taste from the tongue
Oily taste Similar to taste you get from eating cream pasta
Taste Ginseng taste Taste felt when chewing ginseng
Savory taste Taste felt when drinking milk by chewing
Grainness Degree of roughness from tasting rice congee
Mouth feel
Softness Ability to swallow smoothly
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Table 3. Moisture contents and Hunter's color value of main ingredient
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Hunter's color value

Samples Moisture contents
L a b
Ginseng seed 4.66+0.26 53.53+0.17 34.78+0.70 7.97+0.05
Flour 10.23+£0.17 96.14+0.19 -6.71+0.44 10.05+0.26

Table 4. Moisture, viscosity, Hunter's color value, salinity and °Brix of bechamel sauce with ginseng seed

Sample CON GBS GBS2 GBS3 GBS4 F-value

Moisture contents (%) 60.85+0.67* 58.20+0.50° 56.92:0.20° 54.98+0.25¢ 53.34+0.38° 135.44™"

Viscosity (cP) 172.27+1.55 148.10+6.44° 140.00+1.75° 72.30+2.35¢ 67.00£1.04° 630.01"

L 93.90+0.03° 93.58+0.04° 93.21+0.01° 92.83+0.02° 92.54+0.39° 29.48™"

S;f; a ~7.87+0.03° ~7.8540.10° ~7.1240.03° ~7.05+0.02" -6.68+0.04° 280.78"

b 19.44+0.03° 19.50+0.03° 19.22+0.04° 19.26+0.03° 19.18+0.15° 10.82

Salinity (%) 0.31+0.01° 0.31+0.01° 0.32+0.01° 0.36£0.01° 0.38+0.01° 80.30™"

°Brix 20.50+0.61 19.73+0.87 20.83+0.83 19.33+1.04 19.63+0.90 1.60™
MeantS.D. ™ p<0.01, ™ p<0.001.

#7¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 5. QDA results of bechamel sauce with ginseng seed

Sample CON GBS GBS2 GBS3 GBS4 F-value
Glossiness 7.9243.23 9.69+2.78 9.5442.57 8.9242.66 8.3143.04 0.93"
Appearance Thickness 14.00+1.16" 10.00+3.03° 8.54+2.79° 5.69+2.50° 5.23+2.56° 26.65™
White color intensity — 10.38+2.76 10.77+2.05 9.2342.05 9.08+3.23 8.08+3.84 1.85
Milk flavor 10.46+3.97° 8.54+2.90™ 7.15+1.95% 6.69+2.06™ 6.15+2.54° 503"
Ginseng flavor 3.54+1.85° 4.6242.29° 7.1542.08 8.92+2.84% 9.3143.01° 1417
Flavor Butter flavor 9.15+3.44 7.69+3.07 7.00+3.14 6.92+3.43 6.2344.06 1.35%
Flour flavor 9.00+4.26° 8.08+3.35® 5.69+2.93% 4.46+2.85° 4.2342.65° 566"
Savory flavor 9.38+4.39° 8.62+3.93%® 8.38+2.40 8.23+2 4% 8.77+3.42° 6.83™"
Tup tup taste 10.08+5.20° 8.85+3.74%® 7.9242.25% 6.69+£2.78" 6.2343.37° 2.46"
Oily taste 10.85+3.21° 10.00£3.27% 7.62+2.60™ 5.77+2.98° 5.38+3.40° 8.11""
faste Ginseng taste 3.15+2.61° 5.46+2.79° 8.3143.30° 9.62+3.10° 9.77+3.83° 10.79™
Savory taste 8.85+3.89 8.3142.43 7.77£1.17 7.69+1.65 7.54+3.31 0.53"
Grainness 8.54+4.20 9.2343.53 9.54+2.93 10.15+3.72 10.46+1.14 0.54"
Mouth feel
Softness 8.46+5.22° 7.15+4.32% 5.15+£2.64% 4.38+3.12" 3.9242 43° 3.52"
Mean+S.D. NS=Not signification, * p<0.05, ™ p<0.01, ™" p<0.001.

"¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 6. Results of preference test results of bechamel sauce with ginseng seed

Sample CON GBSI GBS2 GBS3 GBS4 F-value
Appearance 3.67+1.74 3.57+1.75 4.05+1.56 4.10+1.73 4.29+1.45 0.73"
Flavor 2.33+1.11° 2.86+1.06° 4.00+1.14% 4.671.07° 3.81+1.50° 12.93™

Taste 2.95+1.36¢ 3.38+0.92% 4.38+1.02% 4.86+1.06 3.81+1.57™ 8.31"

After taste 2.48+1.08° 3.14+1.24™ 4.19+1.08° 4.5241.29° 3.81+1.25% 10.07™
Overall acceptance 2.29+1.06° 2.67+0.97° 3.90£1.09° 4.81+1.50° 3.90+1.34° 15.16™

Mean+S.D, NS=Not signification, =~ p<0.001.

"¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 7. Correlation coefficients between QDA and preference test of bechamel sauce with ginseng seed

QDA Preference test
Ginseng  Ginseng Flour  Tup tup Milk Oily Taste After Overall
flavor taste flavor taste flavor taste taste acceptance
Ginseng flavor 1
Ginseng taste 983" 1
Flour flavor -998"  -989" 1
QDA - - -
Tup tup taste -.987 -978 979 1
Milk flavor -958"  -989" 963" 9727 1
Oily taste -.694 -.801 707 758 .861 1
Taste 792 .841 -817 -741 -.783 -.680
P refzr:t’me After taste 873 925" -895  -839  -891"  -783 978" 1
Overall acceptance  .923" 933" -935°  -882"°  -876 -671 959 969™ 1

" p<0.05, 7 p<0.01.
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