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Abstract

Current study was performed to investigate the effect of morphological properties of black ginseng such as size and shape
on the quality of black ginseng. The raw ginsengs were separated based on size (medium, large, and extra-large) and shape
(straight ginseng, fibrous root ginseng). Subsequently, the raw ginsengs were steamed at 95°C for 3 h and dried in the
presence of heated air at 50C for 30 h. This process was repeated nine times for black ginseng production. The phy-
siochemical properties such as the content of acidic polysaccharides, ginsenosides, and antioxidative activity were evaluated.
Although minor difference in physiochemical properties such as acidic polysaccharide content in raw ginseng was observed,
no statistical difference in the content of acidic polysaccharides, total phenols, and ginsenosides was observed during final
black ginseng production based on size classification. The minor ginsenosides in fibrous root black ginseng, such as Rk3,
Rh4, Rg3, Rkl, and Rg5 were higher in content than straight black ginseng. However, no correlation between the shape
of ginseng and total phenol content and antioxidative activity was observed. Therefore, present results demonstrate that the
difference in ginseng size in same-age and -production area does not affect the quality of black ginseng. Furthermore,
difference in ginseng shape does not influence the overall quality of black ginseng. It is hypothesized that this study would
be considered as supportive data for the production of high-quality black ginseng.
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Table 1. Sample information of different size ginsengs

Sample M L 2L

Cultivation regions Gyeonggi-do
Anseong Ginseng Agricultural Cooperatives

2015.12

Supplier

Harvest time

Variety Panax ginseng Meyer
Cultivation years 5 years old

Weight (g) 53~68 68~93 96~145
Diameter (cm) 2.23~2.71 2.11~3.23 2.57~3.83

M, medium size ginseng; L, large size ginseng; 2L, extra-large size
ginseng

Table 2. Sample information of straight ginseng and
fibrous root ginseng

Sample SG FRG

Cultivation regions Gyeonggi-do

Supplier Anseong Ginseng Agricultural Cooperatives
Harvest time 2015.12
Variety Panax ginseng Meyer
Cultivation years 5 years old
Weight (g) 96~145 106~167
Diameter (cm) 2.57~3.83 3.39~3.93
SG, straight ginseng; FRG, fibrous root ginseng
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Drying process:
50°C30h

Steaming process:
95°C3h

Yield: 28.5+2.1% NS Yield: 25.9+5.3% Yield: 27.9+2.0%

M L 2L

Steaming process: Drying process:
95°C3h 50°C 30-40h

Yield: 27.9+2.0% NS

Yield: 29.9+0.4%

SG FRG

Fig. 1. Appearance of different type ginsengs. M, medium size ginseng; L, large size ginseng; 2L, extra-large size ginseng;
SG, straight ginseng; FRG, fibrous root ginseng. Mean values = S.D. (n=5). NS, not significant.
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Fig. 2. Total sugar contents of different type ginsengs.
FG, fresh ginseng; BG, black ginseng; M, medium size
ginseng; L, large size ginseng; 2L, extra-large size ginseng;
SG, straight ginseng; FRG, fibrous root ginseng. Mean values
+ S.D. (n=3). NS, not significant.

Fig. 3. Acidic polysaccharide contents of different type
ginsengs. FG, fresh ginseng; BG, black ginseng; M, medium
size ginseng; L, large size ginseng; 2L, extra-large size ginseng;
SG, straight ginseng; FRG, fibrous root ginseng. Mean values
+ S.D. (n=3). NS, not significant; a~b means with different
alphabet superscripts on bars are significantly different at
p<0.05; “p<0.01 versus FG (untreated group).



614 a4 -7
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p-benzoxy-benzic acid 5 1061F oJA+9] #Hl&A stgE0] B
aEo] L, oA HArget thFet BT HHol e
Ao2Z HIET QthHan 5 1981; Wee S 1989; Wee 5
1990; Yang HS 2003). @uta o2 A3y Eejwzo] 4=
2 %) fegoR AN, DAL ARA AETAE
2 ABEAL, HEA szl A4H] 5 Eshy
2 o] Frlete Ao BIE o] IUTHChoi 5 2005)
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mg/gl 2 6.4 Z7}8I9a, L 27| 1.06 mg/golA 7.02
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Fig. 4. Total phenolic compounds of different type ginsengs.
FG, fresh ginseng; BG, black ginseng; M, medium size
ginseng; L, large size ginseng; 2L, extra-large size ginseng;
SG, straight ginseng; FRG, fibrous root ginseng. Mean
values = S.D. (n=3). NS, not significant.
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Fig. 5. DPPH radical scavenging activity of different
type ginsengs. FG, fresh ginseng; BG, black ginseng; M,
medium size ginseng; L, large size ginseng; 2L, extra-large
size ginseng; SG, straight ginseng; FRG, fibrous root ginseng.
Mean values = S.D. (n=3). NS, not significant.
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A A2ASL A AU H=4 B2 o] =242 Table 4. Ginsenosides contents (mg/g) of straight ginseng
2AZA o] F7tEw, wekA free radical 521 DPPHO| 4 and fibrous root ginseng
AGGLE FYAA FHBAE 2= A2 Yehiisloh Ginsenoside G FRG
(mg/g) FG BG FG BG
6. Sato| TMAOI= &t Rel 200:0.13  154:0.14 4112016 1.54+0.02
FAab 32710 e S IAlAto|E ] HskE A Re 266£0.11  1.844027 548+0.18  2.05+0.02
Hi A= Table 30 YEFH ST 27] 410 8 XA Rf 1.83+0.21  0.74+0.10  2.78+0.34  0.95+0.01
AFo] =91 Rgl€}t Re 181l Rbl, Rb2, Re, Rd7} Ho] AEE Rh1(S) ND 0.33+0.05 ND 0.360.01
Qo B4 Bo| AANkeAto| B HEEHA] Q)T v, R2(S) ND 0.59+0.08 ND 0.72+0.02
TESTES Sl F7F WEL, Ao Fagdel & R22(R) ND 0.30+0.04 ND 0.3120.01
3l 34} Eo| MAAlo] =2l Rhl, Rg2, Rk3, Rh4, Rg3, Rkl Rbl 137+0.03  3.25+0.08  3.59+0.05  4.32+0.02
183 Rgs So] Wo| FAE ek QAR A7) what A Re 0.61£0.01  2.16£0.02  1.63+0.02  2.61+0.01
},;A]-o]t‘- S vt ATk LAt 7 E=aE A Rb2 045+0.01  2.08+0.02  1.33+0.01  2.36+0.02
FS Wolz| argron, BAAL T7|5T Lo|A] BAte] Rb3 0.15£0.01  0.49+0.02  0.31+0.01  0.55+0.02
XlE*é%ﬂ RK3, Rhd, Rkl, Rg5 5 AA|:Ato]= FHeko] o} Rd 0.23+0.00  0.65:0.01  0.33x0.00 0.88+0.01
A ko Aoz UepgA|g 2 ol ¢girh Rk3 ND 0.39+0.01 ND 0.45+0.04
o] 2 BAre] HA A o|E RS Table 49+ 2T}, Rh4 ND 1.33+£0.04 ND 1.65+0.11
Spo AL Wkt Zg FAlwAfol T gheko] XAte] w] Rg3(S) ND 0.56+0.03 ND 0.70+0.00
S 28] o4} o Zo= Lol ol Ahn 520087 RB(R) ND 0.330.01 ND 0.37+0.01
Li 5000909 A7 2T SARE AT2A Wikgel A4 M DIemal D T
Rg5 ND 5.70+0.40 ND 7.12+0.66

ul3) A2t Aol ot A=Al Ro] EE Ao

. - _ FG, fresh ginseng; BG, black ginseng; SG, straight ginseng; FRG,
AREE. ol FETE T SAHNNE A2 S4t smene B el Elisene

fibrous root ginseng; ND, not detected. Mean values + S.D. (n=3)

Table 3. Ginsenosides contents (mg/g) of different size ginsengs

Ginsenoside M L 2L

(mg/g) FG BG FG BG FG BG

Rgl 2.06+0.12 1.28+0.04 2.75+0.11 1.44+0.01 2.00£0.13 1.5420.14
Re 3.2340.14 1.80+0.09 2.59+0.19 1.73+0.01 2.66+0.11 1.84+0.27
Rf 1.87£0.11 0.77+0.00 1.99+0.06 0.74+0.00 1.830.21 0.74£0.10
Rh1(S) ND 0.29+0.01 ND 0.32::0.00 ND 0.3320.05
Rg2(S) ND 0.62+0.01 ND 0.56=0.01 ND 0.59+0.08
RZ2(R) ND 0.28+0.01 ND 0.30+0.01 ND 0.30-£0.04
Rbl 1.88+0.12 2.9140.13 1.52+0.08 3.63+0.14 1.37+0.03 3.25+0.08
Re 0.83+0.02 1.87+0.05 0.95+0.04 2.14+0.02 0.61+0.01 2.16+0.02
Rb2 0.65+0.02 1.7120.04 0.82+0.05 1.93+0.02 0.45+0.01 2.08+0.02
Rb3 0.27+0.03 0.36+0.01 0.22+0.01 0.45+0.02 0.15+0.01 0.49+0.02
Rd 0.29+0.02 0.81:+0.02 0.28+0.01 0.70+0.02 0.23+0.00 0.65+0.01
RK3 ND 0.35+0.02 ND 0.44+0.02 ND 0.39+0.01
Rh4 ND 1.22+0.06 ND 1.5120.06 ND 1.3320.04
Rg3(S) ND 0.67+0.10 ND 0.58+0.01 ND 0.56+0.03
Rg3(R) ND 0.39+0.02 ND 0.340.00 ND 0.33£0.01
Rkl ND 0.97+0.03 ND 1.04+0.04 ND 0.96:0.01
Rg5 ND 5.85+0.51 ND 6.28+0.53 ND 5.70+0.40

FG, fresh ginseng; BG, black ginseng; M, medium size ginseng; L, large size ginseng; 2L, extra-large size ginseng; ND, not detected. Mean
values = S.D. (n=3)
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