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Selection of Superior Resources through Analysis of Growth Characteristics and
Physiological Activity of Schisandra chinensis Collection
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ABSTRACT

Background: Various Schisandra chinensis (SC) varieties grow in diverse regions in Korea. However, there is no valid scientific
evidence of these varieties. This study aimed to select the excellent resources in terms of the growth characteristics, antioxidant
activities, and analysis of the active compounds of the SC collection.

Method and Results: In total, 154 resources of SC were collected from various regions of Korea. The growth characteristics were
measured by the number of fruit bunches, fruit number, and weight of 100 fruits. The antioxidant activities were investigated by ana-
lyzing the total flavonoid and total polyphenol contents and the radical scavenging activity of DPPH and ABTS. Schizandrin A,
schizandrin ¢, gomisin a, and gomisin N were analyzed by HPLC. Each resource showed different growth characteristics. Among
the antioxidative effects, the highest 20 resources showed high antioxidant activities in selected 29 resources. Analysis of the SC lig-
nan index showed that all resources contained more than 1.16% of active compounds.

Conclusions: All of the selected 29 SC resources were shown to have excellent growth characteristics, antioxidant activities, and
bioactive compound richness. Especially, SC-004, SC-007, and SC-154 showed the best growth characteristics, and SC-22, SC-40,
and SC-45 showed the best antioxidant activities and bioactive compound richness.
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Quz} [Schizandra chinensis (Turcz.) Baillon]e =@} QuR}e] AAFe dujg yEX] e LA F7Hs 1Y
(Magnoliaceae)®] 21E<1 em|xle] Z+ o2 A=z Aoy olH], A& 5-8mm o[t} HPE WL oF F2MA F
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azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) diammonium
salt, Folin-ciocalteau's phenol ragent, soium carbonate,
catechin, naringin A] 2F2  Sigma-Aldrich (St. Louis, MO,
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Table 1. HPLC analysis conditions for lignan.

Instrument Agilent Technologies 1100 series
Column INNO Column C18 (4.6 mm x 250 mm, 5 zm)
Wavelength 254 nm
Column 25
temperature
Mobile phase Solvent A - Water containing 0.3% acetic acid

Solvent B - Acetonitrile
Flow rate 1 ml/min
Time (min) Solvent Ratio (%)
Gradient 10.0 B 50
coidigons 20.0 B 85
30.0 B 100
35.0 B 50
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1. QUK £TXAE WSEL A
Lw= [Schzzandra chinensis (Turcz.) Baillon] $-%AF
SC-003 - C-072& HFELE AFollA], SC-082 - SC-1272 744
= ¥AolA, SC-144 - SC-154= A= FFoA 1315

Table 2. Analysis of growth characteristics in Schisandra chinensis

collection.
Number of Fruit Weight of 100 ea fruits (g)

Resource  fruit bunch number

(ea) (ea) Raw fruit Dry fruit
SC-003 16.0x9.9 28.0x1.4 54.0+0.0 14.5*=0.7
SC-004 10.0%5.7 32.5+6.4 76.0+28.3 15.5+4.9
SC-005 5.5%3.5 25.5+13.4 36.0+x339 85+7.8
SC-007 31.0%+8.5 19.0+1.4 62.5+0.7 17.0=0.0
SC-010 7.5+0.7 23.5%9.2 32.0+x15.6 7.5%+3.5
SC-015 15.0x1.4 28.0+2.8 57.5x2.1 15.5+0.7
SC-018 10.0%8.5 29.5+0.7 42.5+6.4 11.5%2.1
SC-019 9.5+6.4 14.5+0.7 4.5+0.7 3.0x14
SC-020 12.0%+8.5 16.5+2.1 59.0+22.6 11.0=4.2
SC-022 14.0x11.3 12.5*x6.4 23.5+x14.8 5.5+3.5
SC-023 15.0x9.9 28.0x1.4 54.0+0.0 14.5*=0.7
SC-029 18.5+20.5 21.5%9.2 44.0+22.6 10.5%x4.9
SC-034 13.5%+3.5 17.0%=7.1 28.5+0.7 7.5x0.7
SC-042 11.0x2.8 20.0x8.5 34.5+9.2 9.0+2.8
SC-045 17.0%+8.5 29.0x1.4 40.5x2.1 10.5+0.7
SC-046 18.0x0.0 18.0+1.4 34.0x1.4 9.0x1.4
SC-066 22.5+6.4 27.0x5.7 39.0+0.0 9.0+0.0
SC-067 18.5%2.1 15.5%£3.5 53.0+32.5 12.0%7.1
SC-069 23.0x14.1 23.5+7.8 51.5+7.8 12.5%2.1
SC-072 25.0x14.1 23.0%+5.7 38.5+14.8 9.0£2.8
SC-082 5.5+2.1 16.5+9.2 18.5+13.4 5.5+49
SC-086 8.0+7.1 19.0£15.6 36.5*+43.1 7.5%+7.8
SC-127 20x1.4 11.5+7.8 8.5+0.7 2.0+0.0
SC-144 10.5x0.7 16.0x1.4 67.5+16.3 14.5%2.1
SC-149 12.5%2.1 8.0=2.8 7.0x4.2 1.5+0.7
SC-154 13.5x12.0 30.0x14 87.0£28.3 20.0x7.1

SC-003 - SC-72; collected from Jangsu of Jeollabuk-do, SC-82 - SC-
127; collecting from Hoengseong of Gangwon-do, SC-144 - SC-154;
collecting from Muju of Jeollabuk-do. Significance differences were
analyzed with Duncan’s Multiple Range Test (DMRT) as means + SD
at p < 0.05.
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Table 3. Antioxidant component and antioxidant activity of Schisandra chinensis collection.

HEBAT 2
ngik, vk Quj

FE 300+ 14 A2 A5oN FHF SC-
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Total flavonoid"

Total polypheno

|2)

1Cs¢” (1g/me)

Resource (mg/g DM) (mg/g DM) DPPH radical ABTS radical
scavenging activities scavenging activities

SC-003 1.22+0.06 7.80£0.11 2,158.24+7.49 609.69+4.66
SC-004 1.70+0.03 8.52x1.51 2,416.51£34.61 945.21%10.25
SC-007 0.69+0.01 8.46x1.51 1,910.85+15.01 763.68+6.39
SC-010 1.83+0.03 9.86x1.74 2,051.78+17.98 842.68+11.83
SC-011 1.14x0.06 8.03+1.23 2,551.01+8.66 978.75%=13.19
SC-013 1.39+0.02 8.15£1.47 2,277.62+25.79 830.00+8.99
SC-015 1.03+0.00 8.09x1.43 2,491.96+22.52 943.62%12.02
SC-018 1.13+0.03 9.04+1.62 2,302.32+29.82 932.97+11.08
SC-020 1.62+0.03 9.99+1.70 2,328.10%13.00 854.00%14.51
SC-022 2.76x0.07 14.71x£2.71 1,757.66x19.57 603.15+9.24
SC-023 1.58+0.03 8.36x1.52 2,421.00+33.51 777.88+9.37
SC-029 1.02+0.06 6.26x1.15 2,588.65+£19.73 999.66%9.97
SC-034 1.51x0.07 9.55+1.72 2,509.33+25.29 959.47+8.34
SC-040 1.41+0.09 9.37%£1.77 2,092.29+15.04 715.10+7.02
SC-042 1.46x0.01 7.89%1.40 1,908.50+1.79 670.08+5.29
SC-044 1.42+0.06 6.88+1.23 2,616.61x£18.96 1002.98+10.36
SC-045 1.83x+0.02 10.25+1.85 1,833.72x£16.29 834.71x3.16
SC-046 1.51x0.01 11.23x1.97 2,011.43x12.54 762.86+5.64
SC-055 1.52+0.02 8.33x1.46 2,171.95+30.44 739.07£12.23
SC-066 1.16=0.02 717x1.13 1,794.70%=16.93 712.17x4.50
SC-067 0.63=0.01 6.36x1.11 2,304.39+18.41 805.75%+6.14
SC-069 1.94+0.03 11.86%2.11 2,114.89+15.68 887.53+20.98
SC-072 1.22+0.00 7.66+1.32 2,594.41+31.12 774.27+10.49
SC-082 0.54x0.01 4.23+0.64 2,341.68+26.37 769.14+9.42
SC-086 1.33+0.01 10.39+1.71 2,193.03+20.76 675.94x10.34
SC-144 1.33+0.03 8.72%1.56 2,704.67£32.77 783.92+13.19
SC-151 1.29+0.06 6.90=1.26 1,907.08+9.51 664.63+9.68
SC-153 1.20+0.02 6.08x1.14 2,011.21x17.67 611.35%£8.27
SC-154 0.88+0.01 5.12+0.89 2,343.56+4.69 631.89+8.22

SC-003 - SC-72; collected from Jangsu of Jeollabuk-do, SC-82 - SC-127; collecting from Hoengseong of Gangwon-do, SC-144 - SC-154;
collecting from Muju of Jeollabuk-do, DM; Dry matter. Significance differences were analyzed with Duncan’s Multiple Range Test (DMRT) as
means + SD at p < 0.05. "Total flavonoid content is expressed as mg naringin equivalent (NE) in 1 g of dry matter, #Total polyphenol content is
expressed as mg catechin equivalent (CE) in 1 g of dry matter, *Radical scavenging activity is expressed in g of dry matter per m¢ of assay mixture.
ICso amount of sample necessary to decrease by 50% the intial radical concentration.
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Fig. 1. Total score of antioxidant activity of Schisandra chinensis collection. SC-003 - SC-72; collected from

col

Janﬁsu of Jeollabuk-do, SC-82 - SC-127; collecting from Hoengseong of Gangwon-do, SC-144 - SC-154;
cting from Muju of Jeollabuk-do. Score were measured the most excellent resources were taken as

100% vs the other resources were proportionally converted to 100% of excellent resources.
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Table 4. Analysis of indicator compound contents in Schisandra chinensis collection. (%)
Lineage Schizandrin A Gomisin A Gomisin N Schizandrin C Total
SC-003 1.12x0.00 0.09%0.01 0.44+0.00 0.16%0.00 1.82
SC-004 0.55+0.00 0.08+0.00 0.58+0.00 0.20%+0.00 1.41
SC-007 0.73=0.00 0.08+0.00 0.42+0.00 0.10+0.00 1.33
SC-010 0.63+0.00 0.09+0.00 0.69+0.00 0.21+0.00 1.62
SC-011 0.75=0.00 0.08%0.01 0.55+0.00 0.10+0.00 1.49
SC-013 1.21+0.00 0.12+0.00 0.86=0.00 0.29+0.00 2.49
SC-015 1.00x0.00 0.11x0.00 0.55x0.00 0.17%+0.00 1.84
SC-018 0.58+0.00 0.17+0.00 0.48+0.00 0.13%+0.00 1.36
SC-020 1.07x0.00 0.21+0.00 0.52+0.00 0.15%+0.00 1.95
SC-022 1.21x0.01 0.09+0.00 0.69+0.04 0.16=0.00 2.15
SC-023 0.98+0.00 0.17+0.00 0.58+0.01 0.22+0.02 1.95
SC-029 0.59+0.00 0.07x0.00 0.40%0.01 0.11%=0.00 117
SC-034 0.57%0.00 0.19x0.00 0.66+0.00 0.14=0.00 1.57
SC-040 0.92+0.01 0.18x0.00 0.82+0.01 0.20%0.01 213
SC-042 0.78+0.00 0.12+0.00 0.600.01 0.18+0.00 1.67
SC-044 0.78+0.00 0.06+0.00 0.37+0.00 0.10%+0.00 1.31
SC-045 0.94=0.00 0.12+0.00 0.85+0.00 0.19+0.00 2.11
SC-046 0.58+0.01 0.21+0.00 0.68+0.00 0.14=0.00 1.61
SC-055 0.58+0.00 0.11x0.00 0.67x0.00 0.17%+0.00 1.53
SC-066 0.82+0.00 0.18%x0.00 0.67+0.01 0.11+0.01 1.79
SC-067 0.87+0.01 0.14+0.00 0.50+0.00 0.10%+0.00 1.61
SC-069 0.69+0.01 0.26%0.00 0.68+0.01 0.23+0.00 1.87
SC-072 0.80+0.00 0.15+0.00 0.75+0.00 0.20%+0.00 1.90
SC-082 0.53+0.00 0.21x0.00 0.69+0.00 0.47+0.00 1.91
SC-086 0.75+0.00 0.06=0.00 0.44+0.02 0.12+0.00 1.37
SC-144 0.82+0.00 0.09+0.00 0.44+0.01 0.14%0.00 1.49
SC-151 0.67£0.00 0.07£0.00 0.46x0.00 0.18%+0.00 1.37
SC-153 0.45+0.00 0.08+0.00 0.49+0.00 0.14%0.00 1.16
SC-154 0.99£0.00 0.06x0.00 0.40£0.00 0.09+0.00 1.55

SC-003 - SC-72; collected from Jangsu of Jeollabuk-do, SC-82 - SC-127; collecting from Hoengseong of Gangwon-do, SC-144 - SC-154;
collecting from Muju of Jeollabuk-do. Significance differences were analyzed with Duncan’s Multiple Range Test (DMRT) as means=SD atp <

0.05.
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