W) Food Sci. Preserv., 31(4), 623-632 (2024)
PISSN: 3022-5477, eISSN: 3022-5485

Check for
Updates

Food Science and Preservation
https://doi.org/10.11002/fsp.2024.31.4.623

Research Article

Comparison of essential oils and lignans compositions from pulp and

seed of Omija

QRO|XK Schisandra chinensis) SOHQ| kTt MM G L 2T ME

(Schisandra chinensis) berry
Hlw

Mi-Sun Kim'?, Ye Seul Kwon'?, Hyun Jin Choi'?, Young-Hoi Kim'?, Han-Seok Choi’*

o - o' - HBEI - U - Hfphpx

ﬁ OPEN ACCESS

Citation: Kim MS, Kwon YS,
Choi HJ, Kim YH, Choi HS.
Comparison of essential oils and
lignans compositions from pulp
and seed of Omija (Schisandra
chinensis) berry. Food Sci.
Preserv., 31(4), 623-632 (2024)

Received: July 19, 2024
Revised: August 21, 2024
Accepted: August 21, 2024

TThese authors contributed
equally to this study.

*Corresponding author
Han-Seok Choi

Tel: +82-63-238-9321
E-mail: coldstone@korea.kr

Copyright © 2024 The Korean
Society of Food Preservation.
This is an Open Access article
distributed under the terms of the
Creative Commons Attribution
Non-Commercial License
(http://creativecommons.org/license
s/by-nc/4.0) which permits
unrestricted non-commercial use,
distribution, and reproduction in
any medium, provided the
original work is properly cited.

https://www.ekosfop.or.kr

!Department of Food Science and Technology, Jeonbuk National University, Jeonju 54896, Korea
*Major of Agriculture & Fisheries FoodTech, Korea National University of Agriculture and Fisheries,
Jeonju 54874, Korea

RESE ABET, (B A MY A M THE

Abstract Fully ripe Omija (Schisandra chinensis Baillon) berry has been used for medicinal and
edible purposes for a long time due to its various physiological activities. The seeds of Omija fruit
are produced during the processing of the fruit, but are often discarded in the food industry. To
increase the utilization of Omija seeds, this study investigated the differences in essential oil and
lignan compositions between the pulp and seed. The yield of essential oil in whole berries was 1.33%
based on dry weight, 0.91% in the pulp, and 2.65% in the seed, respectively. A total of 62
constituents were identified by GC and GC-MS analysis from the oils of the two parts. The major
constituents were sesquiterpenes, such as a-ylangene, cuparene, alloaromadendrene, cis-lanceol, B-
himachalene, and nootkatone. The content of these ingredients was higher in the seed than in the
pulp. The most abundant lignan compounds in the berry were schizandrin, followed by y-schizandrin,
schizandrin A, and schizandrol B. The content of the four lignans in the seed was significantly higher
than in the pulp. The seeds of Omija have higher contents of essential oils and lignan compounds
compared to the pulp, making it necessary to explore approaches for utilizing them as food ingredients.

Keywords Omija, Schisandra chinensis, different parts, essential oil, lignans

1. MZ2

[ —

Qu|RK(Schisandra chinensis Baillon)x= Q0| X}¥}(Schisandraceae)®] &5t YA Y d24E
A AU, BEEE, AAEE E AGEE A5 A oA A= Arh(Lee?} Lee, 1989).
Qujzt gHfelst QuAhE AHFH hFolA A, A, 1t 71 A, A, ES BAHoRE
ol-&5o] gom(Lee 5, 2001; Lee 5, 2012), ] Jof 45t 9 F+t(Mocan 5, 2016; Ryust
Kwon, 2012), & SA=4 2 FAH I (Hancke 5, 1999; KimI} Park, 2012)9} tj&o] 71 B3,
FUS, Pk, H9SH, i, A 2 oY, & g7, AEFA sja adt ltks Ao W
Zth(Hancke 5, 1999; KopustinskieneZ} Bernatoniene, 2021; Panossian¥} Wikman, 2008).

Qulte] Tkt StelaTE F2 ouiAo] BE e 4RE0] ZARHChun 5, 2014;
Hancke 5, 1999; Panossian®} Wikman, 2008). Z7HA] Qu|zloA] th=9] |1 HE-E0] A%t
o= Ao] BdAEY dAFoAE FHoz wo] FFH AEL schizandrin(schizandrol A),
schizandrin A(deoxyschizandrin), schizandrol B(gomisin A), y-schizandrin(schizandrin B), schizandrin
C(Wuweizisu C), schizantherin(gomisin C) 50|tH(Halstead 5, 2007; Wei 5, 2010).
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Uit eu|xke] B d JEE9] 2431 #Eske] Sohn &
(1989)% FFA QoA Auigt em|#} o] 21t 4259
ZAE& GC-MSHo g EA%t AT} shizandrin@} y-schizandrin
o] Z+ZF oF 32%% A}A|5} ., 7]E}f schizandrin A, schizandrin
C, angeloylgomisin H7} 8 FAAEo|tty B 115}t
E3h, Lee@t Kim(2010)% =4k @u|=po] kA o2 who] 3F
45 @1 AE-L schizandrin, y-schizandrin, schizandrol B,
schizandrin A @ schizandrin C 50|t H 1351910, o]
23t JEEY d2 o A9 9 B4 Axol wet g 2t
0|7 9k Ao BIEo] gIrkKim 5, 2002; Kim 5, 2003).

Qule] B9 o1 QulAke] 4 essential oibel &
99 te] Ty ol SRS ZA0] Z|elhe
Aoz yraizon], Bas) B, B % ek 94 59 57
7} B1Eo] Qlth(Lee 5, 2021; Liu 5, 2012; Szopa 5,
2019; Teng¥} Lee, 2014).

AE o]& ESHoAE A& onAle 537 )9 g
AU QlojA Hghs F7isto] mhE Qu|AF ol dlA
(extract), A}, &, &, A, Ax= &5, A% 59 A ZI
o]-§HthKang 5, 1992; Oh 5, 2002). o] T4 # g
7F FAEE G, A 9= AA QU] oF 10-40%E
ARSI QFol e B-EH A ESHaL Uth(Jang &, 2018; Lee
5, 2016). ERY, TAC] A Ato] ofstd B HEe
20 SES2 IEET= Ao €551 Eol g
o7 Hyro] glout JERAC Hgt FH= ofHs] B
Hol}

webA 2 AoAs 7R RYolA RARER AAtE=
2k Kol &84 SUE Asl T Ao AR 4224
22 210 4RE0 YRS LA ek

ol gt
roh

¥a fo

2. TjE 2 diH

2.1. &g

2 Ao ARESE Ak HE AR oA st dA 9
A e B OuIAE A 714 A Tofsto] LGS
ANE= B2 A2 the o84 AAst At 277F 44t
AS Bo BANZAL, AE Qo] AT 44902 3}
“(mesocarp + exocarp)Z} H(seed) F-YE Ealoto] FAAZX}
9th. Az 7 AR 7148 BA)7](Hanil SFM-700SS, Hanil
Electric Co., Ltd., Seoul, Korea)2 E43t c}2 U= 87]0]
ol 20°C ofae] WEA] BHaTA Ao AL,

2.2, A9

AL FFEO0ZA 1 AE9Ql schizandrin, schizandrol

Shs

624

B, schizandrin A, y-schisandrin, nootkatone, n-nonadecane %
n-paraffin standard mixture(C;-Cs)= Sigma-AldrichAl(St. Louis,
MO, USA) A& FU5to] AR5ttt HPLCE acetonitrile
7} methanol-2 Avantor Korea(Suwon, Korea) A& AR5}
Q3L 7|} A2k Daihan Scientific Co., LTD(Wonju, Korea)

o EF AES A3

I

Ak 9 23] ELS AOACH(AOAC, 1995)
of wet FEFFE 105°CoA FArEAxE, 2ATL
Soxhlety, Z2HH AL micro-KjeldahlH, 23E-2 24 3|35}

2.3.2. BREE =&

Qu|R} 9] A8 Likens & Nickerson type simultaneous
steam distillation and extraction(SDE) AR & AR5} AFQt
S2z71¥ 0 2 BalslthSchultz 5, 1977). &, 5474 %5}
ek enjate] Bojd Alg 30 gofl S/ 1.5 Lot WRESE
E2 R A n-nonadecane(500 pg/mL)S $H33t €94 2 mLE 3
L 859 S EehA30] Yal SDE A9 heads A2
ot o2 #5717F HASHAEA RE 247 B9 SRS,
olnff 3t HH 58 8= n-pentane:diethyl ether(1:1)
=g 50 mLE A8t £7 U8 7 497} e B
2L PagA JESOR 1247 59 B T 40°CoA oF
5 mLZ 7HFs351al 40°C oatoflA] Aldrich Micro Vigreux
column(leogth 190 mm, Sigma Aldrichy& AR&5t0] 2F 1| mLZ
535t T2 gas chromatography(GC) ¥ gas chromatography-
mass spectrometry(GC-MS)°]| 95t 248 A5 2 ARSI

2.3.3. YRYE 24

GC £4& 7]7]&= 7&7|2A] flame ionization detector(FID)
7} 225 Agilentd] 22 68902 GC(Agilent Technologies,
Santa Clara, CA, USA)E AR&51th GC AH2 H]=49)
DB-5MS(30 mx0.25 mm, 0.25 um)S AR5l A8 2%
£ 40°COf|A] 230°C7HA] £ 2°CZ 5-2A17] Th 230°CO]lA]
2087 A5} Injector®} detector 2+ ZHZF 250°CE
7519 O™, carrier gas= A4 (flow rate: 1.0 mLA2)E AR
5o split mode(split ratio=20:1)Z FYs}IA . GC-MS] 9
3t B A o= ShimadzuA| QP2010 plus GC-MS system(Kyoto,
Japan)2 ARESFYITE. GC-MS 242 AHL2 DB-5MS(30 m
x0.25 mm, 0.25 umyE ARSI, A 25+ 949 GC
ZAY} LS 2A0 R 51Tt Injector?} interface &F+= Z-
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Z} 250°CE 5191, carrier gast E(flow rate: 1.0 mL/min),
electron ionization voltage(El)= 70 eVZ 3}ttt HEH Z)
peak?] 52 GC-MS £40f 2J3}] mass spectrum= 2 &
GC-MS system©f| YA5 mass spectral data library2] A3}
AEQ} &Y ZA0A n-paraffin standard mixture(C;-Cs0)S
GCZ EA43%t thS Van Den Dool#} Kratz(1963)2] ®Hof wk
2t Z} peak?] retention index(RDE AAFE & £34+9] RIG:
9] H|W(Adams, 1995, NIST chemistry webbook, 2023) @ &
B HBO GCojA FZET} HESAZHRT, retention time
wEslo] SRS, 7 4Rel gue YR REEd
(n-nonadecane)¥} AEH Z+ AE9] FID9 relative response
factor(RRF=1.00)7} 5Yst A 0 & 7I55}0] AASIATH Cicchett
5, 2008; Tedone &, 2011).

2.4 2[IH 2 X
241. 8

Bopd AE 0.5 gl methanol 20 mLE 715t The AR-0) A
2087+ 227} A2 T YR (2,291 *g, 10 min)5ick. o]
222 13] ¢ MBI 0hg doll F A J5AS Fto]
50 mL9] HAZetAT 0l YT methanolZ 50 mLZ %83t &
0.45 um microsyringe filter(Nylon, Sartorius AG, Gottingen,
Germany)&Z o235t T2 high performance liquid chromatography
(HPLC)H o2 EA5}-9]rt.

242 =M

HPLC 7]7]+= Waters#| 626 pump, 717 plus autosampler
9l photodiode array detector(PDA)ZE A% HPLC system
(Waters Corp. Milford, MA, USA)S ARE5IIct S YMC-
Pack pro C;s RS(250%4.6 mm, 5 um) (YMC Co., Ltd., Kyoto,
Japan)E AE-519 1, AJE H|= gradient modeZ 3} O™,
o]=AF A= 0.1% formic acidES $-8-5F= 20% acetonitrile 4=
29 0]FA; B= 90% acetonitrile ARE-5}9] gradient mode
2 25 ol 59 gradient 27 HEF AlZE 148
(55% A), 4-95(85% B), 9-115(100% B), 11-355 (55% A)
o] FFHS 1.0 mL/min, FYFE 20 pL, UV HA&7] o3
2254 i so] BABIGITh 7 Gl B BEES A
8310] AT ARAL Baelol WFeloh

2.5. &4 24

AR ¢ g 82 334 HhE BAsielon, 4
}= SPSS EAZZ 1 (version 19.0, SPSS Institute Inc.,
Chicago, IL, USA)Z ol-&sto] A A5ttt A= #4F
485 AAJ5}% 2.1, Duncan’s multiple range test® p<0.05
A= 7F o8 AAsH

https://www.ekosfop.or.kr

3. Zn ¥ 2

3.1. gEYE

2 Ao ARGRE @u|Rpe] Bl AN w4 A
L Table 17+ 7t} B3RS Au AA7}F 12.22+0.07%, T+
S 10.68+£0.22%, W7} 8.08+0.07% 42 & YEon, ZAH}t
L TG A 21.8421.28%31H] H]5to] Ko AL 38.16+
1.45%2A IFETE KofA 1.74] o] =9ttt dHf HA<
ZEE SRS 6.85+0.26%0] 1, TS A= 3.53+0.03%0]
RO} Hof| A= 18.09+0.18%=A] Th&H Th= A oA 2F 5.14)
=orom, Z3|8 RS K)(2.21£0.05%) BT} 7+8(3.09+£0.01%)
oflAl oF 1.44l EUT Lee 52016} =HAL Qu|AE T3}
# 9 QJu(skin) F-HE FEote] EA61E o A TF
2 Z}7} 1.65+0.16%, 19.04+3.01% L 5.23+0.73%0| QL Zgt
WY SR a2 el ZZ 0.66+0.07%, 12.57+
1.76% 2 1.81+0.18%°]|ct R}t B As A=
Lee 5(2016)9] Ao}l H|w oyl wf bt AoflA 2%}
Zoraz o] ghepo] 2 A AifoA &9k, 2IE FFE 9
Al 2 A ZAaoA =2 Hollth o]#gt Aol= A=Y &
|zke] 44 991, S SR, A Ay 87 &
9] Zpolof| 7|5t ALE FAHH

3.2 M= x4

7] 28] 28] 2ol 399 T 24
Table 29} gt} Fopdz 25614 Al

(whole berry) -8 o

L A% QUIAE 2 Ao L SDEYOR RS
o] 90 TR 0.88%0l9lTh BT £ ATK(Kima}
Jang, 1994)Rt} ThAa #QITh. olefet A= AR FALE
S v E o] ARt AREEA AlFoA feEeE A
£ QA= diFE 7AX71(40-70°C, 48-72A17h)0]A %3t
Aol7] o A2 Ee FdHgolA T 259
UE7E 2AEN] WiEeE WHETHKim 5, 2000). E3E,
T2 AE2EFS WS NE Skl FOER Huds o A

Table 1. Proximate composition of S. chinensis berry

Whole Pulp Seed
Moisture (%) 12.22+0.07"°?  10.68£0.22°  8.08+0.07°
Crude protein (%) 6.85+0.26" 3.53+0.03" 18.0940.18°
Crude lipid (%)  27.97+1.93°  21.84+128"  38.16x1.45°
Crude ash (%) 3.07+0.04° 3.09+0.01° 2.21+0.05°

DValues are meantSD (n=3).
IDifferent superscript letters (*°) in the same row indicate significant
differences by Duncan’s multiple test (p<0.05).
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Table 2. Content of essential oil in different parts of S. chinensis
berry

Whole Pulp Seed

0il content (%) 1.33£0.10"°2  0.91+0.05 2.65+0.25°

YValues are mean£SD (n=3).
IDifferent superscript letters (*°) in the same row indicate significant
differences by Duncan’s multiple test (p<0.05).

oA HE TS 2.65+0.25%Z A T8(0.91£0.05%)E c} oF
298] A% =9F

H 7t7ko] A die] By ARo] 24S BAls] 9

0l

ot GCE E43} chromatograme H| W3t 2¥+= Fig. 13} 2
o 283} 0 THEA] L ol AAIA Qolzl Hhe)
chromatogram©|| 4] t}429] peak=°] A&= 0], 2u|Ae] A5
L g Fuy 4RER 240l 923 % 4 Ank Aol
e ARollAE Al H9] peakso] AEHUH, T

oA Ee3t AR AS HEH peakEY Ik HG0S Bt
Ot 53] vREAIZE 3080 o AL peako] A9 4
Z5A ot HollA et Afrehe B2 AlelE Eyith B3t

Table 304 FAEES] 54 AxE HY onr} H{= =
2 monoterpeneT} sesqulterpeneﬂ] SRIEERE FAE] LS
& 5 ok A A KE

344 i ZRstel dojal

16
“ P
3l4
o (A)
u, 1
-}
0
! 1
- 21
4l
' I
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M
o (B)
w
-}
w
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=
a 11 16
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Fig. 1. Gas chromatograms of essential oil in different parts of S. chinensis berry. (A) whole fruit, (B) pulp (mexocarp + exocarp),

(C) seed, ISTD, internal standard (n-nonadecane).
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Table 3. Comparison of essential oil composition in different parts of S. chinensis berry

Peak No. RT" (min) RP Components Content (pg/g)

‘Whole Pulp Seed
Monoterpene hydrocarbons (23)
1 12.101 918 Tricyclene 5.71 A 25.22
2 12.339 924 a-Thujene 5.78 - 52.74
3 12.737 930 a-Pinene 60.79 237 275.25
4 13.684 944 Camphene 82.85 231 363.31
5 15.064 970 Sabinene 591 - 5.44
6 15.312 972 B-Pinene 14.63 - 71.62
7 16.176 994 B-Myrcene 51.13 3.46 9491
8 17.143 1,005 a-Phellandrene 12.55 - 17.75
9 17.260 1,008 d-3-Carene 6.03 - 27.90
10 17.833 1,014 a-Terpinene 26.40 3.37 105.06
11 18.415 1,025 p-Cymene 64.53 4.68 338.46
12 18.642 1,028 Limonene 39.80 - 164.43
13 18.915 1,029 1,8-Cineole 7.97 - -
15 19.879 1,049 trans-B-Ocimene 13.24 - -
16 20.628 1,058 y-Terpinene 129.10 9.74 587.72
17 22.364 1,087 Terpinolene 14.60 - 43.14
18 28.536 1,166 Borneol 5.12 - -
19 29.048 1,178 4-Terpineol 39.94 7.07 -
20 30.229 1,193 a-Terpineol 13.00 - -
21 32.235 1,239 Thymyl ethyl ether 23.94 - 82.07
22 35.842 1,289 Bornyl acetate 134.25 13.67 470.16
23 39.915 1,337 4-Terpinyl acetate 9.77 2.67 28.45
24 40.287 1,353 a-Terpinyl acetate 2293 15.35 28.45
Sesquiterpene hydrocarbons (39)
25 41.376 1,380 0-Ylangene 1,804.76 195.08 6,687.76
26 41.479 1,376 a-Copaene 18.05 14.66 25.70
27 41.867 1,386 Isolongifolene 36.19 28.02 12.26
28 42.291 1,392 B-Elemene 82.17 40.69 63.47
29 42.988 1,397 B-Longipinene 3.87 - 8.98
30 43314 1,403 Longifolene 3.45 - -
31 43.953 1,416 B-Caryophyllene 143.86 52.07 219.08
32 44.297 1,418 a-Gujurnene 4.61 - -
34 44.876 1,435 a-Bergamotene 13.54 - 55.55
35 45.767 1,443 Aromandendrene 26.16 - 32.37

https://www.ekosfop.or.kr
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(continued)

Peak No. RT" (min) RP Components Content (pg/g)

‘Whole Pulp Seed
36 46.124 1,448 a-Humulene 15.95 12.46 96.18
37 46.316 1,457 trans-B-Farmesene 85.09 41.60 39.22
40 47.759 1,463 Alloaromadendrene 352.58 106.20 708.96
41 48.210 1,481 y-Gurjunene 97.67 121.33 98.25
42 48.551 1,499 B-Himachalene 295.97 308.89 1,459.80
43 48.741 1,507 trans, trans-o-Farnesene 288.33 21.15 -
44 49.254 1,505 Cuparene 533.79 77.46 2,098.72
45 49.536 1,510 B-Bisabolene 267.01 64.38 829.10
47 50.044 1,514 y-Cadinene 62.35 72.21 133.91
48 50.275 1,516 Cubenol 51.66 12.68 182.52
49 50.557 1,526 d-Cadinene 100.88 12.90 459.63
50 50.900 1,534 Cadina-1,4-diene 57.03 7.48 182.52
51 52.697 1,566 trans-Nerolidol 14.47 14.48 42.01
52 53.199 1,579 B-Caryophyllene oxide 25.86 7.05 79.91
53 53.944 1,578 Spathulenol 4.30 7.41 -
54 54.260 1,590 Viridifolrol 8.63 8.72 -
55 55.641 1,610 B-Himachalene oxide 7.68 12.35 -
56 55.790 1,614 Di-epi-p-cedrol 8.50 15.95 -
58 56.621 1,634 d-Cadinol 50.03 26.23 64.75
59 57.151 1,655 a-Cedr-8(15)-en-9-ol 311.12 52.08 759.14
60 57.910 1,662 a-Cadinol 79.09 65.61 40.37
62 59.773 1,689 epi-a-Bisabolol 8.10 6.65 23.01
63 60.802 1,708 Aromandendrene oxide 5.47 10.22 9.82
64 62.410 1,743 trans, cis-Farnesol 3.24 - 33.84
65 62.846 1,765 cis-Lanceol 335.28 49.86 1,035.66
66 63.326 1,768 14-Oxy-o-muurolene 28.61 - 93.20
67 64.022 1,779 y-Eudesmol acetate 9.31 6.20 69.15
68 65.035 1,794 Nootkatone 347.32 60.83 1,645.66
69 65.398 1,801 epi-a-Bisabolol acetate 82.81 9.79 229.67
Others (9)
14 19.231 1,034 Unidentified 5.09 - 11.07
33 44.606 1,423 Unidentified 7.18 5.17 -
38 46.825 1,459 Unidentified 26.14 - 66.02
39 47.449 1,460 Unidentified 127.34 92.95 263.42
46 49.716 1,512 Unidentified 46.98 26.93 116.73
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(continued)
Peak No. RT" (min) RP Components Content (pg/g)
‘Whole Pulp Seed
57 56.194 1,623 Unidentified 591 4.73
61 58.025 1,668 Unidentified 47.09 48.60
70 65.988 1,810 Unidentified 116.45 15.81 328.52
71 69.827 1,826 Unidentified 22.36 5.62 61.34

YRT, retention time.

YRetention index on non-polar DB-5MS capillary column (30 mx0.25 mm).

9. not detected.

Q9] FRolA FHH 6239 & FolAl= a-ylangene
(1,804.76 pg/g)e] A= 71 wol| HEE ], a-ylangene©]
Qula} 9ol 71 Hol Fe8 ARolekn Big EH
A= XA THKimI} Jang, 1994; Liu 5, 2012; Teng
T} Lee, 2014). th20 2 Wo] 385 AHEO cuparene(533.79
ng/g), alloaromadendrene(352.58 pg/g), nootkatone(347.32 pg/g),
cis-lanceol(335.28 pg/g), o-Cedr-8(15)-en-9-01(311.12 pg/g),
B-himachalene(295.97 ng/g) S©°IATt. o-ylangene ©]&o=
Kim3} Jang(1994)2 monoterpene-2l a-pinene, camphene,
limonene, y-terpenene, p-cymene % sesquitepene®l p-elemene
AJEo], Li 5(2003)2 cis,cis-a-farnesene, B-himachalene, B-
caryophyllene, o-fencyl acetate *J¥-°], Chen5(2011)2 o-
bergamotene, a-himachalene, B-chamigrane AJ&0] QU2 &
9] 70 THAROIED HIelo] B AT A3} i Aol
7 QUSiek. oleig Aol ARE A8 onlztel 4R,
$44 9, 4227, QU AXY T wP U $EIT
o w2 Fjolo] Flelsteia 3 4 Sk

Tt NE TRl BT HR 4
3} tsae] AeEo] H8uThe Ao gol
v, B3] 2 Ag24o] ot GC A0
o|jo 4] A& =% monoterpeneF=2] ¢ T804
A2EA YA o AETY. BT, PHoR
o] AZH o-ylangene®] 79 oA 195.08 pg/gQl BHAH,
A= 6,687.76 ng/gOZA] Ih&ETE HofA] oF 34u} A= o
HEE10H, cuparene®] 739 Tl A= 77.46 pg/gdlH Bt
o] R oA 2,098.72 pg/g, B-himachalene-2 THS0) A 308.89
ug/gQle] H|slo] Ko A= 1,459.80 pg/g, alloaromandendrene>-
TR0 A 106.20 pg/g, 12|13l Ao A= 708.96 ng/ge]l A&
o TEHT Hoj|A Z4zF 274, 5.7 B 8.7 H ke Bo] HE
F}. E3L sesquiterpeneHol] 51+ nootoktone >}
9] AR grapefruit(Citrus sinensis x maxima)2} AFHZ At
&== AR lpinia oxyphylla Migq)ol A £&d B2 5
8 FAHAROEA P, IS, L AE L AHAER He 3

iz
BN
S
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:lo oL
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U DT 2L FYRTE AYIL Qe A0E HilEo] 9]
tH(Jha 5, 2022; Kun 5, 2020). & A3 0] A= mass spectral
data ¥ nootkatone EFES AR} LS ZHANA GCE
A% & MEFAITEE H| 25t nootkatoneS 551 o
IS0 A= 60.83 pg/gol HEE H Hlste] HoA= 1,645.66
ug/go] A<% Y}, Sowndhararajan 5(2016)2 -2utato] 2
N A G4 BAE QuRt] YA ojitetetA FEWHOR
Aol FEES EAT A7 EHA G4 ik Qu|R} S
ZE9A4l+= nootkatoneo] HEE|L O QA X oA F4tE
Qu|A}ofl A= nootkatone©] AEEA| FUTHL HIISHI=H,
o]2|gt Afol= AujA| Aol e olvt A4 2% B F
< 9] Zpolo] 7|Qlgttta & 4= U}, flollA AFst A&
£ olgjoe enRt FRolA AEE tFEe] Y HEE
T BSEThs AojA Eo] HEE], A= 2uRY] ARE Al
Zok= Hl 2% 9EE AT 5 AeS AAE F= 2

o,

I

3.3 2[IH =2 T4

QuAte} ¥g KojlA Bl AJEES A& HPLCE
=A% A3t FHOo R wo] g AR YA schizandrin,
schizandrol B, schizandrin A 2 y-Schizandrin(Hancke 5,
1999; Panossian¥} Wikman, 2008; Szopa 5, 2019)1} HES
AJ7to] PAJsh= peak o]€jol|®= F7]= AHARE Bt AEE
2 A E= o] peakEo] AEEHUH 8 FAHHE 45
9] BEES TUst] doiARARCRE 2 wAR A
£ Table 40 el AT T8 471 20| FAZHS T80]
1.90 mg/g, A7} 26.54 mg/gO= HojA Th&o] Hls] 144 =A|
UERTE 98] ExoA= 33t A B schizandrin®]
FHoZ Wol HEHUY. TFoA= schizandrin®] Fo]
0.67 mg/gC. 2 FA TS 353%F AA|5}A L A A E 9.41
mg/gO E 35.5%5 AHAISHth th YA o2 we A2 I}
oAM= SAF 27.9%F AASh= schizandrin BOJ1aL 4
o A+= y-schizandrin®] 31.8%Z T}S-2 o|Qit}. 0] dFo
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Table 4. Content (mg/g) of major lignans in different parts of
S. chinensis berry

‘Whole Pulp Seed
Schizamdrin 2.80£0.29"%?  0.67+0.10° 9.41+0.41°
Schizandrol B 0.87+0.09° 0.23+0.07° 2.76£0.24°
Schizamdrin B 1.78+0.09° 0.53+0.10° 5.93+0.09°
y-Schizandrin 1.78+0.10° 0.47+0.05" 8.44+0.44°
Total 6.23+0.57° 1.90+0.32° 26.54+1.18°

DValues are meantSD (n=3).
IDifferent superscript letters (*°) in the same row indicate a significant
difference according to Duncan’s multiple test (p<0.05).

2 N8 Zgst Qu|Rlo A& schizandrin®] $F0] 2.80 mg/g
2 7P Wkl schizandrin B9} y-schizandrin®| 5514 1.78
mg/gO & Th3 07 £/ U Table 19] 5918 FE3H
= Htgsto] ZF YNbE-S HETH(dry base) 2 & Shibstal o}
S A okFe] Frato] AA @u)Ae] heFat Fdoirtal gt
W, 53 Aot &L 828 AT o|F Table 49] 2
ol thdstd 21et AR FA= ATA7E 6.83 mg/gE A5
A] 6.23 mg/g} FALBIL}. Schizamdrin, schizandrol B, schizamdrin
B, y-schizandrin®] AR FA] 2}z 2.42, 0.74, 1.61, 2.06
mg/gC & A} I A HlojuA] Fton YT KofA
5-188) =/ Yebgth ARAEE 9ol Blad JEEE BsH

£ & Aof FE0] Qo] £2 AheEA FAEe AY
I Qiokar wekEh ey, A7 QA K9] B4, o
ARt Bt 9 249 A= 75 HRe) A 5ol Flwhetol 4
AollAl o8 4 Sl TAZ 7L Sl

4. Qo

Qu|R} (Schisandra chinensis Baillon)= TrFsh A 2|84
AYaL Qlo] Q#jH e kg 3 A& 07 o] &E 0|t A&
#oF SHoA QufAH= Z7HEIY oA M (seed)7t FAMREE
ojx| 1L Qlou} ofof gt EE= W Ho|th wEhA £ |
TollA= emR} o] &84 FHisty| el QuAE FE
(T A RHE FESte] dRHE, AR 2 £8 21
b AREY TS v ARSI YRR EA AR Q
u|Z(whole berry)®] ZAHF RS 27.97%°0|9, TS
(21.84%) T} X|(38.16%)°14 TFol =L, 2Hid oF
T A H9)(18.09%)7} IHS(3.53%)0] H|sf F 5.18] =9kt
A% eujAt g MAY FRFE 1.33%0]UL T
(0.91%)5 T}t & (2.65%)°NA 2F 2.94] H& =9ttt Qu|zlo]
BrolA 58E 6259 HuEE FolA FRlo LA Gle] 7HE
o] A&H AEL g-ylangeneo] 1, IS0 A a-ylangene®)

630

TS 195.08 pg/gol ot HolAE= 6,687.76 pg/gelAtt. 1
Th2-0 & cuparene©] IhE0fA 77.46 pg/g, AolA 2,098.72 ng/g,
alloaromadendrene-2- Y20 4] 106.20 pg/g, Aol 4] 708.96 ng/g
o] A&E o] AolA z+z} 27.18] & 674 ©o] 3hFE o] UL
ok 55| ofg] 7HA] FEAE AU e A= e
nootkatone®] 73-¢- ¥ A= 60.83 pg/go] AEE W Ao
AN TR ok 278 WL 1,645.66 pg/ge] AEE AT} B
% A9l schizandrin, schizandrol B, schizandrin A % y-
schizandrin’e Z}&Hth= Ao] 5-184] @o] FiE|o] qlo] 4]
F 9524 ZEIAES 7 A
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