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Abstract In this study, the ginseng sprout has produced through
smart farm was classified according to its size and divided into
above-ground (AG) and below-ground (BG) parts to compare
ginsenoside contents and antioxidant activity. In the case of the
AG part, the total phenolic contents were the highest at 5.16 mg/
g in medium (M) size and the lowest at 2.23 mg/g in largest (L)
size. The BG part also showed the highest content in the M size,
but there was no significant difference. Also, the total flavonoid
contents were also high in the M size in both the AG (5.16 mg/
g) and BG (1.28 mg/g) parts. The major ginsenosides in the AG
part were Re (20.33-24.15 mg/g) > Rd (11.36-27.42 mg/g) > Rgl
(4.48-5.54 mg/g) and the main ginsenosides in the BG part were
Rb1 (5.09-8.61 mg/g) > Re (4.48-5.54 mg/g) > Rc (3.11-4.11 mg/
g) in orders. In the case of M size, Re and Rd were approximately
4- and 19-folds higher at 24.15 mg/g and at 27.42 mg/g in the AG
part and 5.20 mg/g and 1.43 mg in the BG part, respectively. In
addition, F3 and Rh1 were detected in the AG part, but not in the
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BG part. 2,2-diphenyl-1-picrylhydrazyl (74.95%), 2,4,6-azino-bis
(3-ethylbenzothiazoline-6-sulphnoic  acid) diammonium salt
(94.47%), and hydroxyl (70.39%) radical scavenging activities
and FRAP (2.169) assay were the highest in M size than other
sizes.

Keywords Antioxidant activity - Ginseng sprout - Ginsenoside
- Plant factory - Size
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Fig. 1 Photograph of structure and composition of plant factory for the produce ginseng sprout. (A) structure and composition of smart farm and (B)

ginseng sprout according to different sizes
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Size of ginseng sprout

Fig. 2 Comparison of average length and weight of ginseng sprout
(above and below grounds) according to different sizes. (A) average
length and (B) average weight. All values are presented as the mean+SD
of thirty ginseng sprout. Abbreviation: S, small ginseng sprout; SM
small-middle ginseng sprout; M, middle sprout ginseng; ML, middle-
large ginseng sprout, and L, large ginseng sprout
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Fig. 3 Comparison of total phenolic and total flavonoid contents of
ginseng sprout (above and below grounds) according to different sizes.
(A) total phenolic content and (B) total flavonoid content. All values are
presented as the meantSD of pentaplicate determination. Abbreviation:
S, small ginseng sprout; SM small-middle ginseng sprout; M, middle
ginseng sprout; ML, middle-large ginseng sprout, and L, large ginseng
sprout
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Table 1 Comparison of ginsenoside contents of sprout ginseng (above and below grounds) according to different sizes

Sprout ginseng’
Contents” (mg/g d.w.) Above ground Below ground
S SM M ML L S SM M ML L
Protopanaxtriol types
Ginsenoside Rgl (1)  4.69+0.23  5.25+0.26 5.36+0.27 4.12+0.21 4.01£0.20 0.78+0.04 1.08+0.05 1.32+0.07 1.70+0.091.94+0.10
Ginsenoside Re (2)  22.16+1.11 23.04+1.15 24.15+¢1.21 22.24+1.11 20.33£1.02 4.67+£0.23 5.54+0.28 5.20+0.26 4.48+0.225.06+0.25
Ginsenoside Rf (4) 0.24+0.01 0.27+£0.01 0.29+0.01 0.28+0.01 0.27£0.01 0.46+0.02 0.67+0.03 0.70+0.04 0.70+0.040.78+0.04
Ginsenoside F5 (5) 0.54+0.03  0.60+0.03 0.78+0.04 0.62+0.03  0.59+0.03  0.14+0.01 0.20+0.01 0.28+0.01 0.19+0.010.21£0.01
Ginsenoside F3 (6) 2.12+0.11 2.85+0.14 4.84+0.24 2.63£0.13 2.35+0.12 ND? ND ND ND ND
Ginsenoside Rg2 (7)  1.03+0.05 1.41+0.07 2.00+0.10 1.50+0.08 1.44+0.07 0.69+0.03 0.69+0.03 0.60+0.03 0.50+0.030.54+0.03
Ginsenoside Rh1 (8)  0.14+0.01 0.20+0.01 0.29+0.01 0.24+0.01  0.26+0.01 ND ND ND ND ND
Ginsenoside F1 (11) 1.05+£0.05 12.1+£0.61 3.30+0.17 1.53+0.08 1.39+0.07 0.50£0.03 0.63+£0.03 0.60+0.03 0.58+0.030.63%0.03
Protopanaxtriol (18) 1.98+0.10 2.10+£0.11 2.07+0.10 2.10+0.11 1.28+0.06 0.39+£0.02 0.68+0.03 0.62+0.03 0.58+0.030.25+0.01
Total 33.95 36.93 43.08 35.26 31.92 7.63 9.49 9.32 8.73 9.41
Protopanaxdiol types
Ginsenoside Rbl (9)  1.75+0.09 1.90+0.10 2.30+0.12 2.64+0.13 2.35+0.12 5.09+0.25 8.03+0.40 8.61+0.43 6.62+0.337.23+£0.36
Ginsenoside Rc (10) 1.28+0.06 1.80+0.09 3.73+0.19 2.17+0.11 1.69+0.08 3.11£0.16 3.99£0.20 4.09+0.20 3.83+0.194.11+0.21
Ginsenoside Rb2 (12)  2.93£0.15 3.30+£0.17 8.03£0.40 4.04+£0.20 3.17+0.16 2.12+0.11 2.80+0.14 2.26+0.11 2.30+0.122.47+0.12
Ginsenoside Rb3 (13)  0.67+0.03  0.73£0.04 1.73+£0.09 1.13£0.06 0.82+0.04 0.78+0.04 0.86+0.04 0.71+0.04 0.65+0.030.73+0.04
Ginsenoside Rd (14)  11.36+0.24 11.93+0.60 27.42+1.37 13.92+0.70 11.96+0.60 1.33+£0.07 1.27+0.06 1.43+0.07 1.21+0.061.25+0.06
Ginsenoside Rd2 (15)  1.07+0.05 1.22+0.06 5.31+£0.27 2.36+0.12 1.43+0.07 0.82+0.04 1.45+0.07 1.20+0.06 0.76+0.040.81+0.04
Ginsenoside F2 (16) 1.36+£0.07 1.77+£0.09 6.91+0.34 2.28+0.11 2.42+0.12 0.43£0.02 0.44+0.02 0.69+0.03 0.35+0.020.20+0.01
Ginsenoside Rg3 (17)  0.89£0.04 1.06£0.05 2.05+£0.10 1.17+£0.06 0.61+£0.03 0.36+0.02 0.81+0.04 0.69+0.03 0.85+0.040.54+0.03
Compound K (19) 0.46+0.02  0.67+0.03 1.28+0.06 0.91+0.05 0.73£0.04 0.98+£0.05 1.07+£0.01 0.95+0.03 0.80+0.040.52+0.03
Ginsenoside Rh2 (20)  0.33£0.02  0.52+0.03  1.04+£0.05 0.79+£0.04 0.66+0.03 0.34+0.02 0.33+£0.02 0.27+0.01 0.27£0.010.13+0.01
Protopanaxdiol (21) 0.71+£0.04  0.92+0.05 2.14+0.11 1.39+0.07 0.84+0.04 0.28+0.01 0.29+0.01 0.21+0.01 0.17+0.010.16+0.01
Total 22.81 25.82 61.94 32.80 26.68 15.64 21.34 21.11 17.81 18.15
Oleanane types
Ginsenoside Ro (3) 4.5540.23 4914025 5.02+0.25 3.25+0.31 3.26+0.26 2.57+0.13 3.36+0.17 2.40+0.12 3.20+0.164.03+0.20
Total 4.55 491 5.02 3.25 3.26 2.57 3.36 2.40 3.20 4.03
Total ginsenosides 61.31 67.66 110.04 71.31 61.86 25.84 34.19 32.83 29.74 31.59

DAll values are presented as the mean=SD of triplicate determination

IND: not detected

*Abbreviation: S, small sprout ginseng; SM small-middle sprout ginseng; M, middle sprout ginseng; ML, middle-large sprout ginseng, and L, large
sprout ginseng

mg/g2] S HGow, M F7]M= 520 mg/el 2 FHA
2 = TR BT AR 2] AHtelAE Re 3
o] & Ao|2 Holx| Akt PPT AE 3¥HE 3 FI3} Rhl
& AsHtellA AZEA] ko, oF MeAlel= F1¢] 73
Sole Yelnt = AU RHER G ATH33]. A
LAPE Rbl2 AsHfolr w2 T2 BEom, M 7Y
o) 8.61 mg/gl® 7FE = AR 230 mg/ge® oF 4
vl =& S Btk Rde AR =2 IES H9oH
S, SM, ML ¥ L Z7]lX Bd 1229 mg/ee] gFow &
2po]E Holx] @gro} M Z7|MA 2742 mg/gl® <F 2H)
=2 TS Atk F2 SijHE2 M Z719A 691 mg/go =
= S Wolow, S 7oA 136 mg/gl®E 7P W 3
FE Bt T AxAtel= ke Al S A7ellA
6131 mg/gellXl SM =L7191A 67.66 mg/g, M =L71°1A 110.04

mg/ge 2 Hx} F7IsIt7F MLE719A 7131 mg/g 2@ L =27]
X 61.86 mg/ge 2 o] At AsHite] A9 S A
7oA 2584 mg/gO 2 7P We TS uglot SM Z M
371 22t 3419 2 3283 mg/gl® 2 x}olE HolA] &9
TH(Table 1).
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= dammarane-type?] FEIE JHHTIR BRI EATH35).
Farnesyl diphosphate= isoprenoid 7424 squalene® 2 3H3
=™[36], squalene epoxidase WFS-3} oxidosqualene cyclases®]
S| 2-8-2 53 phyrosterols} triterpene® 2 AJET o] o
AlelA ZAeAte]=o] 52121 4 3 24 ] dammarenediol
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Fig. 5 Comparison of antioxidant activities of ginseng sprout (above and below grounds) according to different sizes. (A) DPPH radical scavenging

activity; (B) ABTS radical scavenging activity; (C) Hydroxyl radical scavenging activity; and (D) Ferric reducing/antioxidant power. All values are
presented as the mean+SD of pentaplicate determination. Abbreviation: S, small ginseng sprout; SM small-middle sprout ginseng; M, middle ginseng

sprout; ML, middle-large ginseng sprout, and L, large ginseng sprout
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