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Study on Process Development of Ginseng's Surface Washing System
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Abstract

This study was attempted to develop surface washing-system of ginseng. The effect of sterilization, washing and keeping

freshness of ginseng through analyzing unit process were examined to establish optimal condition for washing system.
Surface washing method of fresh ginseng used two way and full cone spray type. Sterilization was used at 2°C water with

electrolysis water of 50 and 80 ppm. Ginseng was sterilized with electrolysis water during 30 and 60 s, dehydrated during

1 min and dried during 1min at 30 and 50C. Hardness of surface-washed ginseng showed good result on 1 min spraying

time with 80 ppm electrolysis water at 10°C storage. Ginseng with 80 ppm electrolysis water was sterilized better with
1.05x103. There are no changes with 0% on appearance quality at 80 ppm electrolysis.

Keywords : Electrolysis water, Full cone, Ginseng, Washing-system, 2°C water
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Table 1 Treatment conditions of washed ginseng

Spray Washing | Spray . Storage
Treatments method ilization | time(s) Packaging temp.(C)
CT-15 15
N PP —
CT-25 25
P-15 15
P-25 25
W-10-1 30
—_— 10
W-10-2 2T 60
W-15-1 water 30 s
W-15-2 60 Coated
EW50-10-1 30 PfaM N
— ac
EW50-10-2 | Pulverulent 0 packaging
———— body spray paper
EW50-15-1 method | 30 (P.P+Ny) 15
EW50-15-2 Blectroly | ¢4
—_— zed
EW80-10-1 water 30 10
EW80-10-2 60
EWS80-15-1 30 15
EW80-15-2 60

Fig. 1 Process study and surface washing system of ginseng.
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Washing Rate(%) =

After Washing Lvalue — Treatment Ginseng Lvalue
Standard Ginseng Ivalue — Treatment Ginseng Lvalue

x100 (1)
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40°, A& A7k 90, 120 s, <7 60 s, 45 23 m/s
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Dehydration Rate{%) =
Before Dehydration— After Dehydration

Before Dehydration — Perfection Dehydration X100 G)
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Drying Rate (%) =
Before Drying Ginseng — After Drying Ginseng
Perfection Drying Ginseng — Before Drying Ginseng

x 100
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Table 2 Washing rate and color value of ginseng on washing
methods

Color value
L a b
CT-1 63.92 793 38.99
CT-2 63.87 8.00 39.14
CT-3 63.81 8.07 38.99
W-1 85.66 -2.06 28.65 99.41
W-2 84.19 -3.6 25.94 92.70 91.75
W-3 85.79 -2.13 28.68 100.00
EW50-1 7827 -2.68 13.31 65.70
EW50-2 85.1 -3.64 20.88 96.85 86.32
EW50-3 85.13 -3.62 20.85 96.99
EW80-1 78.95 -2.01 26.43 68.80
EW80-2 65.27 6.14 25.02 6.40 87.03
EW80-3 85.15 -3.68 23.81 97.08

" Refer to Table 1

Treatments* Washing rate (%)
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Table 3 Injure rate of ginseng surface on washing methods

Treatments” Spray distance | Spray weight | Wind velocity | Alir pressure | washing Injure | washing Injure Injure rate
(cm) (mL/min) (m/s) (kgf/cmz) (before) (after) (%)

1 3 200 24.59 6 8 9 10

A20860 | 2 3 200 24.59 6 1 5 46 16.67
3 3 200 24.59 6 6 6 0
1 3 200 24.59 6 2 3 10

A20890 | 2 3 200 24.59 6 6 9 30 16.67
3 3 200 24.59 6 5 6 10
1 5 200 23.49 6 3 4 10

A40S60 | 2 5 200 23.49 6 2 3 10 13.33
3 5 200 2349 6 3 5 20
1 5 200 23.49 6 3 3

A40S90 | 2 5 200 23.49 6 5 5 333
3 5 200 23.49 6 4 5 10

b A20860:Spray angle 20°, Washing 60 s, A20S90:Spray angle 20°, Washing 90 s
A40860:Spray angle 40°, Washing 60 s, A40S90:Spray angle 40°, Washing 90 s

Table 4 Dehydration and drying rate of washing ginseng on washing methods

Weight i
Treatments” - - ght (&) - - - Dehydrz;tmn rate Drying rate (%)
Sorting Washing Dehydration Hot air drying (%}
307 175.91 179.72 171.17 17026 72.58 124.66
A20890
50 160.28 163.81 155.40 154.96 71.39 60.27
30 188.33 193.17 183.42 183.53 82.77 -15.07
A20S8120
50 164.36 166.95 160.11 159.94 58.06 23.29
30 213.51 216.82 206.39 205.74 88.54 89.04
A40890
50 188.11 192.37 180.59 179.86 100.00 100.00
30 188.07 189.52 180.85 180.35 73.60 68.49
A40S120
50 217.62 221.15 211.49 211.01 82.00 65.75

b A20890:Spray angle 20°, Washing 90 s, A20S120:Spray angle 20°, Washing 120 s
A40S90:Spray angle 40°, Washing 90 s, A408120:Spray angle 40°, Washing 120 s
2 Dry temperature (C)
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Table 5 Changes in hardness of washed ginseng by different treatments condition

(unit:kgﬂfcmz)
Treatments’ _ Storage period (day}
Initial 5 10 15 20 25 30
CT-15 10.79:£0.80 11.54+0.89 10.470.12 10.04+0.91 10.08+0.35 11.0941.10 11.8440.37
CT-25 10.79+0.80 9.08+0.44 8.98+0.84 7.92+0.58 5.6540.39 b
P-15 10.79:£0.80 8.65+0.12 9.06+0.61 9.11+0.40 12.94+0.51 10.1140.68 9.62:+0.64
P25 10.79::0.80 8.69+0.26 734+1.13 8.41£0.33 2.7540.32
W-10-1 11.66+0.36 10.65+0.51 12.44+0.21 10.05+1.04 11.65+0.86 12.27+0.47 12.590.25
W-10-2 10.75+0.48 12.37£0.76 10.720.66 11.16+0.60 10.63+0.48 13.5440.69 13.25£048
W-15-1 11.66+0.36 11.03+0.40 12.140.20 11.62+0.72 11.52:0.82 9.86+0.82 11.3620.58
W-15-2 10.75£0.48 12.1240.56 10.54+0.23 10.80+0.74 11.5120.85 12.68+1.12 9,79+0.24
EWS50-10-1 12.01£0.30 10.35£0.97 12.28+0.32 10.90+0.55 10.44+1.20 12.8240.14 12.26+0.14
EW50-10-2 10.60+0.49 10.31:0.60 12.0320.49 12.46+0.21 10.08+0.51 11.4540.66 12.6140.10
EW50-15-1 12.01+0.30 11.380.54 12.1240.20 9.76+0.56 10.56+0.08 9.90::0.80 11.61+0.34
EW50-15-2 10.60+0.30 12.110.47 11.86+0.70 9.59+0.69 10.46+0.92 12.21£1.37 11.36£0.89
EWS80-10-1 11.46+0.45 11.73+0.58 11.16+1.09 12.7240.31 11.73£0.73 11.90+0.87 12.30+0.77
EW80-10-2 11.04+0.73 12.01+0.85 9.58+0.64 10.42+0.74 12.98+0.65 11.10£1.05 10.5140.88
EWS80-15-1 11.46+0.45 12.33+0.87 11.06+0.93 10.45£0.90 12.01+0.86 12.23+0.84 11.480.66
EW80-15-2 11.04+0.73 10.55+0.96 11.45+0.37 11.7540.65 12.82+0.96 11.80:£0.65 9.19+0.65

" Rotten of sample
" Refer to Table 1
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Table 6 Changes in surface color of washed ginseng by different treatments condition

" Storage period (day)

Treatments Initial 5 10 15 20 25 30
CT-15 0 6.47+0.61 9.7340.00 10.80+0.13 11.07+0.47 11.09+0.11 13.58+0.38
CT-25 0 10.77+0.16 12.420.42 11.4520.16 10.25+0.67 D
P-15 0 11.740.20 9.33+0.24 9.5140.15 15.64+0.21 11.63+0.67 12.1240.03
P-25 0 13.1440.20 9.69+0.33 12.67+0.05 11.98+0.34 .
W-10-1 0 6.26:1.04 5.58+0.67 7.62+0.74 8.77+0.69 9.35+0.32 8.04+0.79
W-10-2 0 3.55+0.15 8.1240.19 6.39+0.43 9.57+0.95 5.5740.14 7.97+0.12
W-15-1 0 4.99+0.63 5.954+0.40 6.78+0.43 7.15+0.25 6.7320.53 6.71+0.10
W-15-2 0 3.18+0.17 4.42+0.04 7.69+0.26 7.03+0.02 6.46:0.17 9.27+0.97

EW50-10-1 0 5.69+£0.27 4.11£0.19 4.02+0.36 4.00+0.19 2.97+0.12 2.99+0.36

EW50-10-2 0 2.71£0.18 4.06+0.22 3.4440.27 0.92+0.97 2.09+0,04 8.63+0.75

EW50-15-1 0 3.20+0.12 2.43+0.25 2.50+0.20 2.7240.36 4.33£0.17 7.06£0.18

EW50-15-2 0 2.84+0.16 1.58+0.15 5.13+0.33 3.01+0.31 3.7240.12 10.3140.33

EW80-10-1 0 4.66+0.10 1.71+0.39 0.53+0.09 6.65+0.05 6.7240.45 6.40+0.54

EW80-10-2 0 3.9940.61 8.10+£0.48 7.93+0.99 7.30+0.23 6.72+0.45 8.03+0.10

EW80-15-1 0 4.3130.24 3.6140.32 4.1440.26 1.73+0.04 3.24+0.68 8.5740.19

EW80-15-2 0 2.69+0.46 9.1240.43 6.41+0.18 8.2140.39 7.22+0.37 5.29+0.04

" Rotten of sample
* Refer to Table 1
Table 7 Changes of external appearance quality of washed ginseng by different treatments conditions (expired 30 days)
External appearance quality (%
Treatments* Total Normal o ey () Total bad quality
CT-15 20 20 100% 0 0%
CT-25 20 0 0% 20 100%
P-15 20 19 95% 1 5%
P-25 20 0 0% 20 100%
W-10-1 20 20 100% 0 0%
W-10-2 20 20 100% 0 0%
W-15-1 20 20 100% 0 0%
W-15-2 20 14 70% 6 30%
EW50-10-1 20 20 100% 0 0%
EW50-10-2 20 20 100% 0 0%
EW50-15-1 20 19 95% 1 5%
EW50-15-2 20 18 90% 2 10%
EW80-10-1 20 20 100% 0 0%
EW80-10-2 20 20 100% 0 0%
EW80-15-1 20 19 95% 1 5%
EWS80-15-2 20 20 100% 0 0%

* Refer to Table 1
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