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Abstract

This study was conducted to evaluate extraction properties of crude saponin and ginsenosides, and their effects
on sensory properties of emulsified pork sausage. Non-dried ginseng root was boiled in 0 (e.g., 100% distilled
water), 20, 40, 60, 80 or 100% ethanol, and powdered by a freezing dry method. Weight of dried powder for
the 0% ethanol extraction was 20% of initial non-dried ginseng weight, while 20~80% and 100% ethanol
extractions resulted in approximately 15 and 10% of their initial weights, respectively. On the other hand, crude
saponin content in the dried powder was linearly increased for a higher ethanol content where 100% ethanol
extraction resulted in 123.52 mg/g. LC/MS analysis of crude saponin for quantifying ginsenosides showed that
Rbl, Rb2 and Rc were significantly (p<0.05) higher levels for both 80 and 100% ethanol extractions. In the case
of Rgl ginsenoside, 60, 80 and 100% ethanol extractions resulted in significantly (p<0.05) higher levels.
Emulsified pork sausages containing 0, 1 or 2% ginseng extracts were smoked or non-smoked and their sensory
characteristics and preference were evaluated. Smoking process significantly (p<0.05) decreased juiciness and
tenderness, but the treatment significantly (p<0.05) improved flavor and consumer preference. It was particularly
noticed that a 2% addition of ginseng extract prevented the adverse effects of smoking process on juiciness and
tenderness while the 2% addition significantly (p<0.05) improved consumer preference. The current results
implied that addition of ginseng extract in emulsified pork sausage could improve sensory quality.
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Table 1. Formulation of pork sausage containing 0, 1 or 2% of non-dried ginseng

Ginseng extracts (%)

Ingedients content(%) 0 1 2
Smoked Non-smoked Smoked Non-smoked Smoked Non-smoked

Lean meat 60.34 4,866 4,866 4,866 4,866 4,866 4,866
Fat 17.5 1,411 1,411 1,411 1,411 1,411 1,411
Ice water 19.45 1,569 1,569 1,488 1,488 1,408 : 1,408
NPS* 1.46 118 118 118 118 118 118
Sugar 0.49 40 40 40 40 40 40
Phospate 1.25 20 20 20 20 20 20
Ascobic acid 0.02 2 2 2 2 2
Glutamin acid 0.06 5 5

Vin-red 0.49 40 40 40 40 40 40
Ginseng extract’ 0,1, or2 0 0 80.65 80.65 161.3 161.3

* Nitrite pickle salt (6 g nitrite/kg salt).

¥ Based on yieldness (9.9875%) of 100 ethanol extraction, final concentration for 1 or 2% of non-dried ginseng in the sausage was
determined where vammum dried ginseng extract powder was mixed of 9.01 times with ice water.
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Pre-grinding raw material |

- Griding with double plates of 5 and 3 mm hole sizes

U < Weighing raw material

- Adjustment fat and lean meat ratio and final recipe formulation (see Fig. 1)

Mixing ] (Spices, water, ginseng extract 0, 1, 2%, etc)
U
Emulsification - Six blades with 1,500~3,000 rpm at lower than 14°C
T .
Stuffing - Hand stuffing v&;ith pig instestin for approximately 100 g
J

Drying, smoking, cooking

| | - Drying at 50C for 20 min
- Smoking at 55°C for 15 min
- Cooking at core temperature higher then 65C for 30 min(chamber temperature: 72C)

4
. : . - Cooling at 10C for 15 min
Cooling, S\{:;(I::;nnzmgi packing, - , Vaccum packing: Crybvec material

- Sterilize at 75 for 10 min

Fig. 1. Flow chart for the manufacture of pork sausage. In the case of non-smoking products, drying and smoking processes were

omitted.
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Fig. 2. Effect of ethanol concentration on the yield of total
solids in ginseng.
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Table 2. Effect of the concentration of ethanol in extraction media on the levels of selected ginsenosides and crude saponin

Ethanol (%)

Ginsenoside(mg/g)
0 20 40 60 80 100 Av. SE
Rbl 20.8° 21.5° 18.1° 24.6° 33.3° 34.6° 2.78
Rb2 11.9° 21.8° 18.8% 31.4° 41.4° 42.5° 242
Re 12.3* 16.2® 12.7° 18.3° 23.6° 28.7° 1.56
Rd 4.6 17.5° 13.9° 204° 19.6° 12.2° 1.04
Re 21.9% 37.1%4 29.9%° 2.9 43.3™ 38.3% 2.84
Rgl 32.2° 343 31.8° 39.9™ 46.8% 44,77 1.73
Rg3 9.6" 03° 0.0° 0.0° 0.0° 0.0° 0.84
Rhi 42° 0.0 0.0° 0.0° 0.0° 00° 013
Crude saponin(mg/g) 39.06 61.265 80.36 114.07 118.94 123.52
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Table 3. Effects of ginseng content and smoking sensory properties and preference

Content of ginseng extract (%)

F-ratio
signifiant level

0 1 2
I:;I: Smo I:;I: Smo I:r:: Smo SE Gins Smo (;i:;ox
Flavor 66.0° 75.0° 68.0% 67.5% 65.3" 77.4° 39 0.46 459" 14
Juiciness 78.8" 63.6° 82.6° 66.4° 76.1° 78.7° 2.9 22 1597 645"
Tenderness 84.5° 64.9° 82.4° 59.8° 76.3* 76.9° 3.1 1.65 30707 8.50"
Perference 68.2° 76.6 69.2° 68.6° 678 80.1° 34 1.17 587 191

* p<0.05, ** p<0.0l.

"¢ Means bearing the same letter within the same raw did not differ significantly(»>0.05).
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