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Chemical Components Composition on Different Parts of
Fruit in Schisandra chinensis Baillon

Ka Soon Leel, Bo Hee Leez, Bong Jae Seongl, Sun Ick Kiml, Seung Ho Hanl,
Gwan Hou Kim', Saet Byeol Park!, Hyun Ho Kim', and Taek Yong Choi?

lGinseng & Medicinal Plant Research Institute and
? Cheongyang Boxthorn Experiment Station, CNARES

ABSTRACT The effective components of Schisandra chinensis are lignans (schizandrins and gomisins), which have
various physiological functionalities such as anti-cancer, anti-inflammatory, and antioxidant activities. This study was
carried out to determine the different parts of fruits in Schisandra chinensis to elevate their usefulness. Schisandra
chinensis was separated into skin (epicarp), pulp (mesocarp), and seeds, and raw Omija and hot-dried Omija (HDO)
were used as control. The most abundant component was nitrogen free extract (6.88~56.70%) followed by crude
lipids (1.65~19.04%). The main mineral was K (383.10~2,024.10 mg/100 g), except in seeds where P was the
main mineral. The main lignan in all parts of fruit was schizandrin, and the highest content of schizandrin was 9.46
mg/g in dried seeds. Total lignan content was 25.97 mg/g and 14.97 mg/g in dried seeds and HDO, respectively.
A total of 17 components of fatty acids in seeds and HDO were detected, of which linoleic acid (72.66~73.78%),
oleic acid (14.78 ~17.39%), palmitic acid (2.88 ~3.54%), and capric acid (1.70~4.93%) were determined as the major
components. Main lignans and fatty acids of Schisandra chinensis fruit contain mainly seeds. Therefore, it is more
efficient to use seeds than pulp and extract of fruit itself to use the components of Omija.
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Table 1. General components on different parts of fruits in Schisandra chinensis (%)

Moisture Protein Crude lipid Crude ash Nitrogen free extract

Skin 71.10£0.11°"” 1.8120.18° 5.23£0.73" 1142037’ 20.72+1.40°

Pulp 89.8210.072 0.66i0.07a 1.65i0.16a 0.99ﬂ:0.07b 6.88i0.55§

Seed ) 42.8912.57b 12.57ﬂz1.76C 19.04ﬂt3.01d 1.08ﬂt0.06b 24.42ﬂ:0.87dl

Raw Omija 79.1810.67d 1.9610.25b 2.98ﬂt0.55b 1.04ﬂt0.25a 14.84ﬂt1.24a

Hot dried Omija 13.25+1.52 10.13+0.02 15.11+0.87 4.81+0.51 56.70+2.04

DValues are mean+SD of triplicate determinations (n=3).
Means with different letters (a-e) within a column indicate significant differences (P<0.05) by Duncan's multiple range test.

Table 2. Minerals composition on different parts of fruits in Schisandra chinensis (mg/100 g)

K Ca Mg Fe Na P Zn Mn Total

Skin 432.%82) 25.98C 43.44C 3.12c 12.84c 109.5401 0.25C 2.02C 629.32
+6.21 +1.25 +1.46 +0.92 +1.22 +8.23 +0.01 +0.04 +4.78

Pulp 399.4(3 12.23d 14.44d 0.98 ] 5.78d 40,54e 0.31 . 0.58d 474.2?
+10.2 +0.87 +0.68 +0.02 +1.20 +6.05 +0.02 +0.03 +3.74

Seed 497.49 73.16b 301.5§ 7.02a 27.56a 725.35a 2.94a 11.26a 1,646.2177
+5.23 +1.05 +8.47 +1.20 +3.68 +18.52 +0.08 +1.02 +10.57

Raw Omija 383.10 16.31d 40.66C 1.43d 15,92c 87'93d 0.26C 1.69 547.3
+20.17 +1.25 +2.42 +0.02 +1.57 +12.01 +0.02 +0.09 +10.78

Hot dried Omija 2,024.1? 94.3»221 186.81b 4.26b 24.00b 464.20b 1.60b 9.65b 2,808.9?
+28.24 +2.71 +10.04 +0.27 +3.52 +21.25 +0.08 +0.76 +28.16°

YValues are mean+SD of triplicate determinations (n=3).
Means with different letters (a-e) within a column indicate significant differences (P<0.05) by Duncan's multiple range test.
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Table 3. Organic acid composition on different parts of fruits in Schisandra chinensis (%)
Citric acid Malic acid Succinic acid Fumaric acid Total
Skin 4.84i0.76:1)2) 3.24+0.19" 4.90+2.52° 0.01:0,01 12.99+2 48"
Pulp 4.26+1.03 2.07+0.07° 25120.55° trace” 8.84+1.14°
Seed - - 0.54+0.15 - 0.54+0.15
Raw Omija 5.01+0.14 1.99+0.08° 2.57+1.16° - 9.57+1.12°
Hot dried Omija 14.86+2.47" 6.88+1.22" 11.1142.04" 0.01+0.01 32.86+2.07"

1 .. . .
"Values are mean+SD of triplicate determinations (n=3).

Means with different letters (a-d) within a column indicate significant differences (P<0.05) by Duncan's multiple range test.

Value was detected less than 0.004.

Table 4. Free sugar composition on different parts of fruits in Schisandra chinensis (%)
Sucrose Glucose Fructose Total
Skin 0.48+1.04" 0.59+0.87° 2.40£0.45) 3474112
Pulp 0.66+0.52 0.65+0.24° 2.25+0.98 3.56+0.76
Seed 0.42+0.01° 0.0120.00¢ 0.03+0.01° 0.460.02°
Raw Omija 0.10+0.02" 1.19+0.05" 2.6940.04" 3.98+0.05"

Hot dried Omija 1.09+0.51"

2.31+0.85"

7.59+1.14" 10.99+1.20°

DValues are mean+SD of triplicate determinations (n=3).

Means with different letters (a-d) within a column indicate significant difference (P<0.05) by Duncan's multiple range test.
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Fig. 1. HPLC chromatogram of extracts on different parts of fruits in Schisandra chinensis.

Omija, (C) extract of Omija seed.
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Table 5. The content of lignans on different parts of fruits in Schisandra chinensis (mg/g)
Skin Pulp Seed Raw Omija Hot dried Omija
Schizandrin (schizandrol A) 0.75+0.14°? 0.05+0.01° 5.68+1.05 2.27+0.36° 5.76+0.86"
Gomisin D <0.01 - 0.02+0.01 - 0.010.01
Gomisin J 0.06+0.01° <0.01 0.48+0.10° 0.19+0.05° 0.45+0.22°
Gomisin A (schizandrol B) 0.20+0.04° 0.01£0.01° 1.55+0.17° 0.62+0.10° 1.5420.81°
Pregomisin 0.05+0.01° <0.01 0.55+0.08° 0.21+0.09° 0.43+0.12°
Angeloylgomisin H 0.19+0.03¢ 0.01+0.01° 1.27+0.10° 0.51+0.11° 1.24+0.52°
Epigomisin O 0.01+0.01 - 0.01+0.00 0.01+0.00 0.02+0.01
Gomisin G 0.01+0.01 - 0.03+0.02 0.010.00 0.020.02
Schizantherin A <0.01 - 0.04+0.01 0.01:£0.00 0.04+0.02
Schizantherin B 0.04+0.02 0.01£0.00 0.280.06 0.110.05 0.24+0.13
Gomisin K3 0.01+0.01 - 0.14+0.02 0.05+0.01 0.110.08
Schisandrin A (deoxyschizandrin) 0.15+0.03° 0.01+0.01° 1.07+0.13" 0.43+0.08° 0.96+0.20"
Gomisin N 0.34+0.09° 0.01£0.01° 2.90+£0.20° 1.14£0.17° 2.75£1.03*
Schizandrin C 0.28+0.06° 0.01+0.02° 1.53£0.09° 0.64+0.10° 1.4120.85°
Total 2.09+0.06° 0.11£0.01° 15.55+0.34° 6.20£0.37° 14.99+0.64°

YValues are mean+SD of triplicate determinations (n=3).
Means with different letters (a-d) within a row indicate significant differences (P<0.05) by Duncan's multiple range test.
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Table 6. Fatty acids composition of oils on different parts of fruits in Schisandra chinensis

Parts Skin Pulp Seed Raw Omija Hot dried Omija
(dry basis) Amount Ratio Amount  Ratio Amount Ratio Amount Ratio Amount Ratio
(mg/g) (%) (mg/g) (%) (mg/g) (%) (mg/g) (%) (mg/g) (%)
Caprylic acid - - - - 0.90+0.01  0.12 0.1840.00 0.11 0.38+0.02 0.05
Capric acid 0.57+0.05'"?  2.20 - - 37.95£0.71° 493  7.97+024° 465 12.09+0.08° 1.71
Undecanoic - - - - 2.16+0.02  0.28 0.444+0.06 0.26 1.01+0.02 0.14
acid
Lauric acid - - - - 0.66£0.31  0.09 0.14+0.03 0.08 0.11+0.01 0.02
Tridecanoic - - - - 13.46+£0.16  1.75 2.76+0.12 1.61 4.34+0.14 0.61
acid
Myristic acid - - - - 6.95+0.03  0.90 1.42+0.04 0.83 4.12+0.08 0.58
Palmitic acid 4.20+0.09° 16.17  2.28+0.11° 19.81  22.19+0.23" 2.88 7.01£0.31°  4.09  25.12+0.55"  3.55

Palmitoleic acid - -

Heptadecanoic - -
acid

Stearic acid 0.52+0.00 2.00

Oleic acid 2.57+0.16°  9.89

Linoleic acid 12.97+0.54°  49.92
Arachidic acid  0.11+0.11 0.42

0.38+0.00
1.58+0.28¢
6.59+1.28°

- 0.48+0.01  0.06 0.09+0.02 0.05 0.41+0.01 0.06
- 0.41£0.00  0.05 0.08+0.01 0.05 0.43+0.02 0.06

3.30 5.18&:0.03b 0.67 1.41+0.07 0.82 5.55+0.22 0.79
13.73 113.75£2.48 1478  24.92+0.47° 14.55 123.45+3.23" 17.46
5725 559.37+6.02" 72.66 121.53+5.15° 70.94 523.74+12.40° 74.10

- 0.36+0.06  0.04 0.11+0.01 0.06 0.57+0.03 0.08

Linolenic acid  4.01+0.05" 1543  0.68+0.09° 5.91 2.5240.12°  0.33 2.1940.10°  1.28 2.40+0.08°  0.34

Eicosenoic acid - - - - 2.54+0.05 0.33 0.52+0.08 0.30 1.99+0.10 0.28

Heneicosanoic - - - - <0.01 - - - 0.04+0.04 0.01
acid

Behenic acid 1.03+0.03 3.97 - - 0.99+0.06  0.13 0.55+0.04 0.32 1.10+0.02 0.16

Total 25.98+1.44° 100 11.51£1.77% 100 769.87£9.53" 100 171.32+10.02° 100 706.85+16.92" 100

YValues are mean+SD of triplicate determinations (n=3).
Means with different letters (a-d) within a row indicate significant differences (P<0.05) by Duncan's multiple range test.
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