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Saengshik beverage products were developed to improve the convenience in consumption, and thereby to expand the
Saengshik market. Beverages were prepared from 3 commercial Saengshik products (ES, BS, SS) by mixing with
water using a high shear blender. The physicochemical and sensory properties of the Saengshik beverage product
were compared. The most acceptable beverage product was made of BS at 7.7% (w/w) level. The apparent viscosity
of the beverages increased as the Saengshik levels increased. The beverages at lower Saengshik levels showed dila-
tant fluid characteristics, while they were Newtonian and pseudoplastic fluids at middle and high Saengshik levels,
respectively. The beverage products also showed rheopectic type time-dependency at middle (5.7-9.7%) Saengshik

levels, while they were time independent at low and high levels.
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Table 1. Major ingredients of Saengshik products used for beverage preparation
Saengshik products
Class
BS ES SS
. . Glutinous millet
Glutinous rice
. Red bean
. Black rice . .
Soybean peptide Glutinous brown rice
Black bean
Black soybean . Black sesame
Isolated soybean protein
Red bean Potato
. Leek
Rice Youne barlev leaf Sweet potato
Specific Red cabbage Ra dis%l Y Isolated soybean protein
Beet Laver
Cabbage
Apple Brown seaweed
Laver .
Pear Spirulina
Brown seaweed .
Pomegranate extract, etc o Palatinose
Spirulina . .
. Tissue cultured mountain ginseng
Palatinose, etc
powder, etc
Common Brown rice, Sorghum, Adlay, Barley, Soybean, Kale, Carrot, Burdock, Pumpkin, Citron, Tomato, Pine needles, etc.




Table 2. Recipe for Saengshik beverage
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Table 3. Nutrient contents of Saengshik products

Materials Composition (Yo(w/w))
Water 79.1-71.1
Saengshik powder 3.7-11.7
Vanilla powder 2.9
Syrup 14.3
Total 100.0
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. Saengshik products
Nutrients
BS ES SS

Calorie (kcal/100 g) 405.94  393.65 397.58
Moisture (%) 1.97 3.30 2.00
Ash (%) 2.28 2.60 2.23
Carbohydrate (%) 79.25 78.56 79.47

Starch (%) 45.07 63.33 60.14

Sugar (%) 15.77 9.93 9.23

Dietary fiber (%) 18.41 5.30 10.10
Protein (%) 11.75 12.09 13.40
Fat (%) 4.66 345 2.90
Vitamin A (ug/100 g, RE") 410.51 1419 32420
Vitamin B, (mg/100 g) 1.04 0.60 1.00
Vitamin B, (mg/100 g) 0.37 0.24 0.20
Vitamin B, (mg/100 g) 0.16 0.47 0.30
Vitamin C (mg/100 g) 18.28 4.68 26.80
Vitamin E (mg/100 g) 3.02 6.24 2.70
Niacin (mg/100 g) 5.60 2.04 0.20
Folic acid (ug/100 g) 25542  225.56 1.50
Ca (mg/100 g) 207.67 23421 21420
Fe (mg/100 g) 6.38 5.09 3.45
Zn (mg/100 g) 5.16 3.77 4.98

Dretinol equivalent.
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Table 4. Sweetness and color of 4% Saengshik beverages

BS ES SS

Brix 1.6320.15" 0.83%0.06 0.9710.06
L-value 1.0840.09*> 1.48+0.31°¢ 0.10+0.01°
a-value 3.35+0.18° -0.49+0.59* 0.54£0.10°

b-value 1.4240.97° 2.1240.42¢ 0.1040.04*

YMeantSD (n=3).
AValues with different superscripts within the same row are significantly
different at p<<0.05.
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Table 5. Sensory properties of 4% Saengshik beverages

Characteristics BS ES SS
Color 4.00£1.05"  3.1540.67* 2.45%+1.26
Flavor 3.55£0.69" 2.4010.84° 3.20£0.63"
Taste 3.10+0.74 2.5010.97 3.15+1.33
Overall 3.60£0.84" 2.4011.08° 2.80£0.79*
YMeantSD (n=13).

PValues with different superscripts within the same row are significantly
different at p<<0.05.
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Table 6. Physicochemical properties of beverages with respect to Saengshik levels

. . . Saengshik level (%)
Physiochemical properties
3.7 5.7 7.7 9.7 11.7

Brix 9.9440.26" 10.76£0.36 12.06£0.30 13.43%0.77 14.10£0.62

Moisture content (%) 88.210.14 86.410.07 84.610.00 82.6£0.00 80.9+0.07
L-value 6.6510.13* 3.06£0.10° 1.77£0.04° 0.99+0.01¢ 0.57£0.03¢

a-value 10.18+0.18° 8.5340.31° 6.51£0.14¢ 4.71£0.12¢ 3.3740.10°

b-value 7.59+0.23° 4.3740.20° 2.70£0.06° 1.51£0.01¢ 0.87£0.06°

YMeantSD (n=3).

DValues with different superscripts within the same row are significantly different at p<0.05.
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Table 7. Sensory properties of beverages with respect to Saengshik levels

Saengshik level (%)

Sensory properties 37 57 7.7 9.7 11.7
Color 2.82+ 1472 3.18+£1.17% 3.82+£0.75° 3.82+£0.60° 3.36£0.81%®
Flavor 2.64+0.81° 2.91+0.54%® 3.64+0.51°¢ 3.27+047%* 3.59+0.97°
Taste 2.90+0.83* 3.27+1.10° 4.09+0.70° 3.64+£0.67° 3.00£0.63*

Viscosity 236+1.21° 3.27+£1.01%* 3.82+0.87¢ 3.27+0.65% 2.82+£0.75%®
Overall 2.68+0.85° 3.27+1.10% 3.91£0.94° 3.23+0.61® 3.00£0.63*

YMean + SD (n=13).

IValues with different superscripts within the same row are significantly different at p<0.05.
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Fig. 1. Shear rate vs. shear stress plots of Saengshik beverages
at 26°C
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Table 8. Comparison of rheological models for beverages with respect to Saengshik levels

Rheological models"

Saengshik levels (%)
Linear model Power law model
3.7 1=0.0245y (R*=0.9317) T =0.0112 y"* (R* = 0.9735)
5.7 7=0.0258 y (R* = 0.9425) T =0.0134 v (R* = 0.9833)
7.7 7=0.0285 y (R* = 0.9966) T =0.0322 7" (R? = 0.9969)
9.7 T =0.0428 v (R* = 0.9997) 7= 0.0112 y*% (R? = 0.9999)
11.7 7=0.0575 y (R* = 0.9978) T =0.0112 ™% (R* = 0.9458)

" 7 = shear stress (Pa), 7 = shear rate (s")
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Table 9. Consistency of beverages at different Saengshik levels

Saengshik levels (%)  Consistency (mPas") n"
3.7 11.2 1.1362
5.7 13.4 1.1148
7.7 322 0.9733
9.7 429 0.9993
11.7 73.7 0.9458

bn = flow behavior index
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