4/ EFE(Korean J. Medicinal Crop Sci.) 27(2) : 86 — 95 (2019) ISSN(Print)  1225-9306
ISSN(Online) 2288-0186 check\@\
.f‘f‘ http://www.medicinalcrop.org  * e
Check for http://dx.doi.org/10.7783/KIMCS.2019.27.2.86

updates

Physicochemical Characteristics of a 4-Year-Old Ginseng Based on
Steaming Temperatures and Times

Jin Yu, In Bae Jang, Ji Won Moon, In Bok Jang, Sung Woo Lee and Su Jeoung Suh'
Department of Herbal Crop Research, NIHHS, RDA, Eumseong 27709, Korea.

ABSTRACT

Background: Depending on the processing method, the raw materials constituents change in various ways. In particular, a heat
treatment process, such as steaming, changes the color and aroma of a raw material to increase its palatability and number of physi-
ologically active ingredients.

Methods and Results: In the present study, the effects of the steaming temperature and time on the yield, color, proximal composi-
tion, and total polyphenol and ginsenoside content of a 4-year-old ginseng root were analyzed. The yield tended to decrease with the
increase of steaming time at each temperature and the total ginsenoside content increased with increasing of steaming temperature
except at 80C.

Conclusions: These results suggest that steaming at 100°C for 6 - 9 hours or at 110°C for 3 - 6 hours is suitable for increasing total
polyphenol and ginsenoside content with less yield reduction in a 4-year-old ginseng root.
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Table 1. Manufacturing yield of 4-year-old ginseng by steaming
conditions.

Steaming Time Temperature (C)

conditions (hour) 80°C 90°C 100C 110C
3 28651600 2842+2.01% 2408+150° 2093+1.16"
6 2931£250° 29.14+191° 2467+157 24.40+242°
Yield? 9 2651+1.50° 25.61+2.03™ 2635+0.74" 20.84=1.12°
(%) 12 23081300 24.68+265° 1523133 17.23%1.25°
24 1898+1.13 17.28+1.28 1531+152" 14.06+1.65¢
48 15212241 14474089 14.93+0.88 12.16+1.94
"Yield (%); main root weight of dried ginseng after steaming/main

root weight of fresh ginseng X 100. Data represent the means + SD
(n = 3). *Mean within a column followed by the same letters are not
significantly different based on the Duncan’s Multiple Range Test
(DMRT) (p < 0.05).
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Table 2. Hunter’s color value and browning color of 4-year-old ginseng by steaming conditions.

Treatment
- L-value a-value b-value Browning color
Temp. (C) (I]IcTﬁ) (lightness) (redness) (yellowness) (O.D. at 420 nm)
Control (4-yr) 84.64 1.98 17.02 0.025

0 84.64+0.56 1.98+0.26 17.02+0.45 0.025+0.001""

3 88.37+0.08" 0.64+0.04° 12.42+0.42° 0.028+0.001"

6 87.88+0.45 0.69+0.01° 11.64+0.39 0.022+0.002"

80 9 86.60+0.28" 1.18+0.18" 13.26+0.17¢ 0.025+0.004"

12 87.97+0.19 1.13+0.08" 13.28+0.27¢ 0.024+0.003"

24 85.12+0.33¢ 2.15+0.28° 14.81+0.79° 0.033+0.009"

48 84.32+0.29¢ 2.16+0.06° 15.78+0.10° 0.234+0.298?

0 84.64+0.56° 1.98+0.26¢ 17.02+0.45 0.025+0.001"

3 88.27+0.39% 0.51+0.09° 12.04+0.15% 0.036+0.012°

6 88.43+0.35 0.73+0.07° 11.44+0.18° 0.038+0.021°

90 9 86.88+0.29" 1.18+0.06¢ 12.26+0.09¢ 0.047+0.022°

12 84.62+0.39° 1.93+0.11¢ 14.30+0.20° 0.039+0.017°

24 82.22+0.41¢ 2.88+0.28" 16.09+0.96" 0.043+0.013"

48 78.06+0.09° 3.62+0.09° 15.96+0.41° 0.130+0.037°

0 84.64+0.56" 1.98+0.26° 17.02+0.45" 0.025+0.001%

3 87.55+0.15% 0.97+0.06' 12.08+0.17¢ 0.019+0.002¢

6 83.85+0.41° 2.19+0.06° 15.12+0.50° 0.034+0.004

100 9 81.57+0.18¢ 2.95+0.10¢ 16.64=0.36" 0.073+0.015%

12 77.70%0.30° 4.11+0.07° 17.42+0.31° 0.078+0.007¢

24 70.05+0.06' 5.26+0.17° 18.37+0.60° 0.180+0.059"

48 62.26+0.088 5.88+0.15° 17.06+0.48" 0.330+0.097°

0 84.64+0.56 1.98+0.26¢ 17.02+0.45° 0.025+0.001°

3 86.22+0.36 1.75+0.21¢ 15.02+0.92f 0.035+0.001¢

6 81.66+0.28" 3.44+0.12° 19.53+0.34¢ 0.065+0.003¢

110 9 78.26+0.32° 4.43+0.11° 21.13%0.15° 0.090+0.005¢

12 76.24+0.25¢ 4.96+0.24° 20.26+0.25¢ 0.071+0.002°

24 61.88+0.52° 9.59+0.21° 27.06+0.36° 0.377+0.156"

48 57.11+2.25" 8.84+1.03° 22.39+0.24 0.847+0.309°
(’;f\(/)\e;an within a column followed by the same letters are not significantly different based on the Duncan’s Multiple Range Test (DMRT) (p <

.05).

3L 9 Ha 9} Rye (2005)2] Z3tet dAsI1LL, S 3.97 g/100g 919 FE deERH o2 2% Az HE)
o] Z7FIFE ST ate] A ool Atk Choi & 00 W 3R ¥ @S BT X7 3% ol 750y
(2010)2] °)31 Aaeh= XA LA 100g0 2 T2 24 22750 vjs)] 2 7S vepd RS A
32 FF GA 4 S5 259 ALkl E}EW A QJstare & AjolE HolA] k2 A I e 94 5
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Table 3. Proximate compositions of 4-year-old ginseng by steaming conditions.

Treatment Water content Carbohydrates Protein Fat Ash
Temp. (C) Time (hour) (g/100g) (g/100g) (g/100g) (g/100g) (g/100g)
Control (4-yr) 3.09 71.47 16.94 1.00 7.50
0 3.09+0.012 71.47+0.27° 16.94+0.31° 1.00+0.01¢ 7.50+0.07*"
3 1.86+0.01¢ 77.31+0.01° 15.49+0.10° 1.09+0.08¢ 4.25+0.01¢
6 1.86%0.04¢ 77.60%0.15% 16.19+0.15¢ 0.77+0.04¢ 3.60+0.08'
80 9 1.86+0.06° 75.02+0.10° 18.13+0.10° 1.07%0.01¢ 3.93+0.01°
12 2.41+0.05° 72.92+0.57¢ 19.44+0.572 1.05+0.08¢ 4.20+0.02¢
24 1.55+0.03¢ 78.16+0.28 14.02+0.28' 1.46+0.03" 4.82+0.01°
48 1.59+0.02¢ 77.88+0.21% 14.20+0.21 1.76=0.40° 4.58+0.04°
0 3.09+0.012 71.47+0.27¢ 16.94+0.31° 1.00+0.01¢ 7.50+0.072
3 2.04+0.02° 75.69+0.25° 16.32+0.38" 1.81+0.13¢ 4.16+0.02¢
6 1.68+0.04° 76.79+0.08" 16.29+0.13" 1.81+0.09° 3.44+0.018
90 9 1.68+0.01¢ 76.40+0.01° 15.93+0.11% 2.25+0.13b 3.75+0.01°
12 1.92+0.03¢ 74.18+0.18¢ 17.21+0.24° 2.63+0.08° 4.07+0.01¢
24 1.58=0.01 79.02+0.08 13.38=0.03¢ 1.46%0.01¢ 4.57+0.02¢
48 2.29+0.01° 75.45+0.15¢ 15.70+0.23¢ 1.88+0.07¢ 4.69+0.01°
0 3.09=+0.012 71.47+0.27¢ 16.94+0.31% 1.00+0.01¢ 7.50+0.07°
3 1.98+0.04" 74.29+0.33" 17.49+0.21° 2.51+0.15% 3.74+0.07%
6 2.06+0.08" 75.65+0.13? 16.77+0.17° 1.59=+0.14°¢ 3.94+0.03
100 9 2.08+0.08" 76.06+0.26 15.99+0.38° 2.16=0.12b 3.73+0.08°
12 - - - - -
24 2.03+0.08" 76.08+0.10 14.63=0.02¢ 2.55+0.042 4.72+0.16"
48 3.10+0.062 75.46+0.27° 14.89=+0.23¢ 2.45+0.022 4.11+0.01°
0 3.09+0.012 71.47+0.27¢ 16.94+0.31" 1.00+0.01¢ 7.50+0.072
3 2.64+0.01° 74.71+0.28" 17.64+0.26" 1.68+0.03¢ 3.34+0.019
6 2.30+0.03" 78.18=0.18° 14.61+0.22¢ 1.65+0.06° 3.28+0.019
110 2.74+0.05° 74.68+0.18" 17.03+0.12° 1.60+0.03¢ 3.96+0.01"
12 - - - - -
24 3.20+0.01% 72.46+0.37¢ 17.47+0.45" 2.92:+0.062 3.97+0.01°
48 2.68+0.10° 71.91+0.33% 18.76=0.21° 2.79=+0.01° 3.87+0.01¢

Data represent the means = SD (n = 6). *Mean within a column followed by the same letters are not significantly different based on the

Duncan’s Multiple Range Test (DMRT) (p < 0.05).

H =7] wjiZolg} AZFEAT} (Choi er al., 2010).
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Fig. 1. Total polyphenol contents of 4-year-old ginseng by steamin

®100°C

el OlslEy 84

®110°C

Time (hour)

conditions. Data represent

the means = SD (n = 6). *Mean within a column followed by the same letters are not
significantly different based on the Duncan’s Multiple Range Test (DMRT) (p < 0.05).

FolsAA} TR Bl SRl ARA Besls 5
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SHEE F2 90-100C oA & AAxAlo|= dhgo)

=7 ekt (Fig. 3).

Panaxadiol A|€¢] FAH|:zAlo]=2] RbFH Re 59 =4 2
A«]]LA}-O]EE_Q_ u]g_;ﬂ u—_o_ g o};g/ﬂg 1/}5}%];],1 E_TLE]
Mbtﬂ (Hong et al., 2007). ¥ A4 = 100C<}t 110T

Fa A Al A A3E L}EM%?iE‘r (Table 4). 100C =
< AETollA Rb, §FS WsE B, S5 2715 H 12 A
WA E 222 mg/goll A 6.46 mg/g 7HA] Al f-olakA Z7)st
ARk A2 24 AIZFE 71Fem FAHSH Aasisith 53
100C 2 48 A7F AFE 016 mgglZ Z4 %7] thv] ¢F
14 ¥} 748 472 1Tk 10T 5% A2 vss 43
o] FERHIAITE 6 A7+ Ag]FellA] gkl 5.69 mg/gs 1
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Fig. 2. HPLC chromatograms of ginsenosides. A; standards of 11 ginsenosides (Rg;, Re, Rf, Rby,
Rg, Rhy, Rc, Rby, Rbs, Rd, Rg3), B; untreated ginseng (control), C; ginseng treated by
steaming at 110C and 6 hours.
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Fig. 3. Total ginsenoside contents of 4-Y(ears-old ginseng by steaming conditions. Total
ginsenoside represents the sum of 11 kinds of ginsenosides. Data represent the means + SD
(n = 6). *Mean within a column followed by the same letters are not significantly different
based on the Duncan’s Multiple Range Test (DMRT) (p < 0.05).
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Table 4. Changes in ginsenosides compositions of 4-year-old ginseng by steaming conditions. (mg/g, dry weight)

Treatment Panaxadiol (PD) Panaxatriol (PT)
Temp. Time Total PD/PT
(ocf (houy Rbr R, Rby  Re R4 Rg Re Rf Rgy Rg Rh
Control (4-yr)  1.44 074 017 074 022 ND" 161 055 120 0.19 0.01 6.86 0.93
0 1.44° 074 0.17° 0.74° 022" ND 1.61*  0.55¢ 1.20¢ 019 0.01¢9 6.86¢ 0.93%
3 1.28" 0478 011" 048 0.09 0.03° 0.78° 1.11*° 274 012" 0.02¢ 7.24° 0.52f
6 1.36° 0.54¢ 0.12¢ 0.55¢ 0.09" 0.03¢ 0.90° 1.00° 2.70* 0.11° 0.02° 7.43° 0.57¢
80 9 1.39¢ 051" 0.12¢ 053¢ 0.12¢  0.05¢ 0.81% 1.04> 242¢ 0.3 0.02¢ 716" 061°
12 158" 0574 0139 058 0.15¢ 0.07° 0.70"  0.97¢ 2.57° 0.08% 0.03¢ 7.43? 0.71¢
24 1.34° 0.80° 0.15° 0.78" 0.19° 0.16" 113>  0.44° 1.04° 0.15° 0.06" 6.25° 1.22°
48 1.72*  1.03* 0.19° 1.04*° 030° 0.24 0.85¢ 041" 098 0172 0.09* 7.03¢ 1.80°
0 1.44¢ 074 017" 074" 0222 ND 1.61*  0.55 1.20° 0.19° 0.01% 6.86° 0.93¢
3 1.90¢ 1.08¢ 0.20¢ 1.03¢ 0177 0.06 1.19° 099 226> 0.8 016 9.23¢  0.93¢
6 134" 072 0138 075" 0.13%8 0.10° 0.55"  0.65> 1.95° 0.09 0.20° 6.60° 0.92¢
90 9 3474 1.73*  0.29° 1.72* 0.35° 0.25¢ 1.24>  0.97° 254* 018 0.47° 13.23*  1.44°
12 254> 155> 026" 138" 0.29¢ 031° 052" 0.51° 1.96¢ 0117 0279 970 1.88"
24 220° 0.85° 0.18° 0.95¢ 0.44* 0.71° 0.75¢ 061 1.45¢ 0.17° 0.67° 8.97¢ 1.46°
48 1.899 1.23° 0.24° 1.25° 0.39" 1.56° 0.62¢ 044" 0.85" 035 0.72* 9.52  2.20°
0 1.44° 0749 0179 0.74° 0.22° ND 1.61*  0.55¢ 1.20¢ 0.19° 0.01¢  6.868 0.93f
3 2229 093 0174 090 022¢ 0.18° 0.73° 0.95° 2.50* 0.13% 0.35° 9.29¢ 0.99°
6 2.60° 1.47° 0.25° 134 0.26 0.36¢ 0619 064 1.77¢ 016" 0.29" 9.73¢ 1.81¢
100 9 3.54° 145> 026" 1.41° 0.49° 0.71° 0.82° 1.09> 220" 0279 0.87¢ 13.10> 1.50¢
12 6.46% 2.83* 050° 248 0.83° 2.56° 0.72¢ 1.78* 2.25° 0.63* 2.03* 23074 2.12°
24 085 0.72¢ 0.15¢ 066 0.35° 259 0.17¢ 049" 037 042° 1.06¢ 7.82° 2.12°
48 0.16% 0.12¢ 0.07° 0.10%5 0.8 4.52° 0.04" 039 008 056" 1.20° 741 2.26°
0 1449 0.74° 0179 074 0.22° ND 1.61* 0559 1.20° 019" 0.01"  6.86 0.93
3 3.96° 1.67° 029 1.63° 0374 048 0.95¢ 1.24> 2.80° 0.21° 0.66° 14.25°  1.44°¢
6 5.69° 2.08* 0.36* 1.95 0.79° 1.21° 1.00° 1.41* 254> 048" 127> 1878  1.80¢
110 9 2.85¢ 1204 023 1.11¢ 0374 1.37¢ 0364 095 1.20° 032¢ 1104 11.05¢  1.81¢
12 277 1.31° 0.22° 1.17° 0.60° 2.45° 0.25¢  0.99 0.77¢ 0.45° 1.07° 12.05° 2.41°
24 1.02¢ 0.69° 0.17¢ 0579 0.44° 4,08 0.06" 098 0.11° 0.65° 195 10.73¢  1.86°
48 013" 0.06' 0.066 0.04¢ 0.10° 5.80° 0.038 0.48° 0.06" 0.44° 1.46° 8.65° 2.50°

Total ginsenoside represents the sum of 11 kinds of ginsenosides. Data represent the means + SD (n = 6). "ND; Not detected. *Mean within a
column followed by the same letters are not significantly different based on the Duncan’s Multiple Range Test (DMRT) (p < 0.05).
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go1gk 4= o}, BlwA v 2ol 80TolA 48 Al7F 4
A E P& "olle Rg Tl 7 024 mg/g oIUE HHH,

90-110C 204 48 AVJ & AHE Fde= 7k 1.56
452, 580 mg/gO & Z7}3k 7S »}qu ATk

Rh, 3 &g =40 ILHiﬂr = I F Fkel S
=4, 80-90TC dlM= S5 AlFte] Z7HE folsk 5
7Yale 7 &oIR L 100 - 110ColA = Rhy g thAIZ 80 -
90C A2]+R} =3hth Rgs, Rhy 52 G4t 9ol w9
ngo g ¥gEo] e, el S5 ABEE o 72
o2 E<FY3t DammaraneZll AREHS] C-209] glycosyle] 7F
T3l 5] prosapogenin®] H3L P2 A& WEHERES
< doA C20 (R), C-20 (S)& EFE©] Hed o] w
Rgs, Rhy 5°] @o] AgEo] 4o} wiathtt Sito] o
=L glegko] Rg;, Rhy 5°] EA3T (Kim et al., 1991).

A ALl = R HlA Foll st (Hong er dl.,
2007)¢ silou S5 ARkl dojdqE Rf & dthe
T (2007)9] Al fAtelAl T AlRbe] BAETE
e FTRE 98 AlRE olfelle T frAske A
S YERNRITE. o]} o] JiE FAmAle| =98] AL Th
Tl wel A4 Wk AL RISkt (Choi et al,
2010).
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