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ABSTRACT : Tofind up using of mor e efficient white ginseng, white ginseng was dried on various temper ature (70, 80, 90,
100, 110, 120, 130 and 140 C) with far-infrared drier and analyzed the composition of ginsenoside, car bohydrate, organic
acid content and color. The type of ginseng shape was diced and dried main and fine root, separately. As heating temper a-
tureincreased, total ginsenoside content increased on main root, its content wasthe highest at 130C, whiledecreased on fine
root. Soluble carbohydrate content was the highest at 70°C both on main and fine root. Increase of Re, Rc and Rb2 content
wasincreased more high at 130 'C, especially. But on fineroot, content of Rgl, Rg3, Rf and Rb3 wasincreased and Re, Rc,
Rb1 and Rb2 were decreased by theincreased of temperature. Asheating temperatureincreased, lightness of both main and
fineroot were decreased. Redness and yellowness of both main and fineroot wasincreased to 120°C and 100C, respectively
and decreased over thistemperature.

Key Words : Ginseng, Heat Temperature, Far-Infrared Drier, Ginsenoside, Soluble Carbohydrate, Organic Acid, Color
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Table 1. Condition of HPLC for analysis of saponin.

Column Carbohydrate ES, 5 tm, 250 x 4.6 mn (Altech, USA)
Pump Agilent, USA
Detector ELSD(Altech, USA), Temp. 95C, N,: 2.0 mL/min
Mobile phase  A; Acetonitrile:water:Isopropyl alcohol(80:5:15)
B: Acetonitrile:water:Isopropyl alcohol(80:25:15)
Cradient Time(min) 0.0, 28.0, 35.0, 50.0
%B 25.0, 85.0, 100.0, 25.0
Flow rate 0.8 mL/min
Injection 10 uL
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Table 2. Ginsenosides concentration in dried ginseng by different drying temperature. (%, dry basis)
Temp Main root
(C) Rg2 Rg1 Rf Re Rd Rc Rb2 Rb3 Rb1 Total
70 ND 0.266™2  0.102° 0.118¢7 0.060° 0.055° 0.077¢ 0.098° 0.322° 1.098°
80 ND 0.265° 0.095° 0.119¢ 0.057° 0.057° 0.074¢ 0.096" 0.328" 1.091°
90 ND 0.292®®  0.090° 0.104¢ 0.047° 0.047° 0.080¢ 0.092° 0.350°  1.102°
100 ND 0.334° 0.073° 0.153¢ 0.033  0.033*  0.063° 0.089" 0.371° 1.149°
110 ND 0.289° 0.069° 0.201° 0.065° 0.065° 0.093° 0.117° 0.351®  1.250°
120 0.019 0.250P 0.085®®  0.198" 0.069° 0.069" 0.046¢ 0.106" 0.241 1.082°
130 0.019 0.184¢ 0.052¢ 0.279° 0.076" 0.076" 0.205° 0.098" 0.316" 1.305%
140 0.016 0.188¢ 0.050° 0.149° 0.1332 0.133? 0.068° 0.075¢ 0.183¢ 0.995"
Temp Fine root
(C) Rg2 Rg3 Rg1 Rf Re Rd Rc Rb2 Rb3 Rb1 Total
70 0.100° ND 0.188>  0.115°  3.045°  0.533*  1.702*  1.933* 0.1779  3.922*  11.615°
80 0.102*  0.008™ 0.191°  0.114>  3.039*  0.535°  1.688"  1.928* 0.179" 4.136*  11.920°
90 0.092°  0.010® 0202° 0.116> 3.002* 0512  1.602° 1.817° 0.216% 3.904*  11.473°
100 0.088"°  0.009* 0.209° 0.121® 2552 0356 1.037> 1315  0.350° 2.959°  8.996"
110 0.093*  0.028°  0.202° 0.149® 2509  0.322° 1.094> 1233 0365 2.761°  8.756°
120 0.080*°  0.099° 0.261*  0.160°  1.846°  0.209°  0.674°  0.736°  0.462> 1.666°  6.193¢
130 0.080*  0.110° 0.280° 0.170°  1.511¢  0.204°  0.612° 0531 0.623*  1.504°  5.625%
140 0.060°  0.100*  0.261°  0.160°  1.210¢ 0.188¢  0.504° 04147  0.522° 1417  4.836°

"Values represent the mean (n = 3).

?Means with different superscripts within a column indicate significant difference (p < 0.05) by Duncan's multiple range test.
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Total Ginsenosides Concentrate of Main root Soluble Total Carbohydrate of Main root Total Free Sugar of Main root Total Organic acid of Main root
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Fig. 1. Response surface and equation calculated by RSM program for various dry temperature of maln and fine root on ginseng.' (n:
Number of treatments used in regression analysis, s: Standard error, F: Calculated F value, r*: Variance in Y explained by the
regression)

ojetellx] HFolH e 2Lofx Zxdhs Zlo] FAkxd 2. & M U g

FS Eolv WY Ao= Ho o AEg I Az Az weh Azg kel 2 9 A2 g 24 ¥
sl7] Hrtle 2L E gEste] 7xste Zo] v A SHFS EAgE A3 Table 39 At} HPLCE #418F A3, &+
o7 Azt ZoA 829 2 70Col4] 7% A] polysaccharide (3.89%),

maltotriose (2.70%), maltose (31.32%), sucrose (13.12%),

Table 3. Soluble carbohydrates content in dried ginseng by different drying temperature. (%, dry basis)
Temp Main root
() Polysaccharide Maltotriose Maltose Sucrose Glucose Galactose Fructose
70 3.89+0.25" 2.70%+0.09 31.32+0.08  13.12%0.05 2.50+0.09 1.00£0.04 3.02+0.07
80 3.92+0.22 2.79x0.11 31.60+0.08  12.78+0.04 2.47+0.07 1.02+0.02 2.94+0.05
90 4.65+0.18 3.00+0.09  29.72x0.11  12.52+0.05 2.00+0.08 1.09+0.00 2.87+0.04
100 4.70=0.11 3.20x0.08 28.77x0.09  11.75x0.07 1.86+0.08 1.19+0.04 2.71x0.01
110 5.75x0.09 3.36x0.09 28.49x0.07 11.76x0.10 1.90+0.04 1.42+0.02 2.83£0.00
120 5.36x0.12 4.03x0.07  24.92x0.06 11.66x0.09 1.81+0.00 1.36x0.01 2.81+0.02
130 4.48+0.14 3.81x0.05 16.59+0.07 10.47x0.10 1.70x0.00 1.23+0.00 2.78x0.02
140 4.08+0.08 3.39+0.04 18.80+0.04  10.07%=0.05 1.64+0.00 1.11£0.00 2.56+0.00
Temp Fine root
(C)  Polysaccharide Polygalacturonic acid ~Maltotriose Maltose Sucrose Glucose Galactose Fructose
70 2.84+0.16 0.65+0.04 2.68+0.10 20.97x=0.11 10.24=0.04 2.97x0.11 0.66x0.04 3.37%0.21
80 2.42+0.09 0.65x0.04 2.29+0.11 17.72x0.09 9.27+0.05 2.03x0.11  0.74x0.07 2.81x0.11
90 2.43+0.12 0.59+0.06 2.29+0.02 17.45+0.08 9.22+0.02 2.01+x0.09 0.70x0.06 2.80%=0.09
100 2.43+0.09 0.63x0.01 2.60+0.09 17.81+0.08 9.14+x0.01 1.81+x0.07 0.82+0.04 2.74=0.09
110 3.43x0.07 0.71x0.00 2.60+0.04 18.88+0.02 9.07+0.02 1.07+0.08 0.70x£0.02 2.02+0.04
120 3.19+0.05 0.61+0.02 2.64=+0.05 18.44=+0.04 9.02+0.00 1.10x0.00 0.60x0.00 2.10%=0.05
130 3.32+0.04 0.66+0.02 2.74x0.02 17.05x0.04 8.99+0.00 1.00+0.05 0.60x0.01 1.94x0.00
140 2.23+0.02 0.73+0.00 2.26+0.01 14.29+0.02 9.00+0.00 0.92+0.01 0.53+0.01  1.85%+0.01

"Values represent the mean=SD (n = 3).
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ucrosee £ AFolM e A7y haske Axkeh vlad o
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2E7t BoRFE olF $Ho] HHIFoR YolAlE AL B
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Fed Fol sucrose’t 7Y B S THIAL e AeE
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Table 4. Organic acid in dried ginseng by different drying temperature.
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fructose®] k2 A3 =2 IS 24t 23y B A
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glucose)e] & el A##A (main root: r=0.98, fine
root: r=096)05 =3 ¥ di Ax2=d] wE fEEe]
W37t FA4 dAINSE & F AT (Fg. 1). ol A=
A F 7t ol FEY de HiES Fo] AR T2
F= HE Foll Wzl Aom Azt oligt Wt
=214 HeRIA] 31shd welRIA= ¥ s & FaUt 3
S 7107 Helt}

3. 51t = o
Az oM FH |714F succinic acid, mdic acid
9 ditric acide]$1le™ oxdic acide} fumaric adide &% 7
ZHn} (Table 4). AF2%w0)] wWE {f7|akghae =43 2
3} succinic acide] e FZoME 70T 204 71
Shgo] A AZRLETt Foldrs 1§l
ol o} (r=-084) Alollxe 10CAA 71 =2
I oo oM e &%t TS Addke AT B
Hem citric acide} malic acide =294 100C9 120C
AN 74zt 7P wTb 2 o] 2rdM e Hadte AR
< BEo AlPole i mE gAdATE S Ve
on F flglEgeR B o 2o upE A (man
root: r=0.49, fine root: r=0.39= & Holdth (Fig. 1).
Iy oxdic adide 2o E 130C7HA] 257F ol

o

L

(%, dry basis)

Temp (C) — — Mai.n rO.Ot — —
Oxalic acid Citric acid Malic acid Succinic acid Fumaric acid
70 0.10+0.01" 2.33+0.24 3.15%0.25 5.66+0.35 0.020£0.001
80 0.10%=0.01 2.34%+0.22 3.18+0.29 5.63=0.41 0.019+0.001
90 0.19+0.01 3.12=0.25 4.85+0.22 4.65+0.26 0.017x0.001
100 0.26+0.02 3.49+0.23 5.26+0.15 4.11+0.32 0.010£0.000
110 0.27%+0.02 3.34+0.19 5.40=0.14 4.02=0.15 0.008=+0.000
120 0.38+0.02 3.16x0.14 6.03x0.16 4.80+0.09 0.006+0000
130 0.39+0.02 2.89+0.10 5.44+0.20 3.93+0.07 trace
140 0.34+0.04 2.67+0.12 5.42+0.23 3.71x0.10 trace
Temp (C) — — Fin(_e rogt — —
Oxalic acid Citric acid Malic acid Succinic acid Fumaric acid
70 0.33+0.01 3.61+0.31 3.88+0.09 6.81+0.24 0.020%0.001
80 0.29+0.00 2.95+0.22 3.45+0.14 6.34+0.52 0.019+0.002
90 0.34=0.01 2.45+0.24 2.66*0.15 6.32+0.41 0.018=0.000
100 0.38+0.02 2.47+0.17 2.77%0.22 6.05+0.37 0.009+0.000
110 0.61x0.01 3.08+0.19 4.00=0.10 8.41+0.22 0.008+0.000
120 0.59+0.04 3.22+0.11 5.62+0.07 8.12+0.20 0.008=0.000
130 0.62+0.02 3.17+0.08 5.73+0.02 6.61+0.23 0.007+0.000
140 0.48+0.05 2.92+0.14 5.06=0.09 5.11=0.14 trace

"Values represent the mean=SD (n = 3).
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Table 5. Color in dried ginseng by different drying temperature.
. Main root Fine root
Temp (€) L a b L a b
70 86.68+1.77" 2.78+0.09 17.63x1.22 87.87=1.56 2.25+0.11 16.95+1.28
80 85.87+2.02 2.80+0.10 19.37+0.86 79.17%1.22 4.52+0.10 21.37+1.34
90 74.38+£2.45 7.76x0.14 22.25+0.87 74.63£0.89 6.87+0.09 23.41%1.22
100 75.39+1.02 7.47+0.09 22.37+0.65 71.83+0.69 8.42+0.08 24.53+1.25
110 64.74+1.11 9.74+0.21 21.24+0.57 65.15+0.71 9.67+0.10 22.41+0.90
120 61.10=1.09 10.37£0.30 21.04=0.44 61.85=0.55 9.77+0.14 20.79+0.92
130 57.64+2.04 9.63+0.21 18.06+1.14 60.04+0.45 9.22+0.12 16.41+0.12
140 52.56%x2.33 8.30+0.54 13.97+1.00 59.83+0.62 8.56+0.21 16.10x0.11
"Values represent the mean=SD (n=3).
upel ehgol S7kehs BRI (r=0.94) AlZollx= 110~ = o
130C 2xof|x shgo] A vehtom (r=0.78), fumaic
aide 72, A2 B 2t solEsE dade A3 TaHe T2 Y A2 RE Eelsle YA ARTIE o)
B AR % (main root: r=-0.98, fine root: r=-095) <14 3l AZL%(70, 80, 90, 100, 110, 120, 130 2 140C)el]
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