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A Comparison of Antioxidant Activity from Schisandra chinensis
Water Extracts depending on Stir-frying and Stir-frying with
Liquids Process

Nam, Hyeon-Hwa - Kim, Hong-Jun - Choi, Nag-Jin + Roh, Seong-Soo - Choo, Byung-Kil

Schisandra chinensis (Sc), a species of the family Schisandraceae used fruits as
medicinal herbs. In the study, we performed to determine a comparison of
antioxidant activity from Sc water extracts depending on stir-frying and stir-frying
with liquids by 30% ethanol pretreatments. The contents of polyphenol and
flavonoid, DPPH radical scavenging, ABTS radical scavenging and reducing power
activity were measured to evaluate the antioxidant activity. Total polyphenol and
flavonoid contents of Sc extracts were increased in stir-frying and 30% ethanol
stir-frying pretreatments compared to a control. In particular, contents of stir-frying
pretreatments Sc were highest increased at 220C treatments. The DPPH radical
scavenging activity were highest increased in stir-frying pretreatments at 220C.
And result that measurement of the ABTS radical scavenging, it showed higher
activity in 30% ethanol stir-frying pretreatments at 180°C and 220°C. But Sc in the
140C showed higher activity in stir-frying pretreatments. In the reducing power
activity, stir-frying pretreatments increased higher than 30% ethanol stir-frying
pretreatments at 220C. As in results, antioxidant activity of Sc water extracts in
stir-frying and stir-frying with liquids process increased higher than a control, and
it was most effectively in stir-frying pretreatments at 220°C.
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QUAHAMTF)= 21| A2KSchisandraceae)oll &3l= 21E<Q1 QUANT- Schisandra chinensis
o z ol dujzE A o] Gal A A& PaL A BF g go] Q7] wjZe] 2
v 22} stH L E3] Algke] 71 Hth(Lee et al., 2013). T3 anthocyanin®l 2|3l A3 &
248 ey = o] EAol FAHEL lignan® 2 gomisin (A~H, J), isoschisandrin, nordi-
hydroquaiaretic acid, schisandrin, wuweizichun A, wuweizisu C 5°] 5o ATHKim and
Park, 2010; Mok et al., 2001; Ju, 2013). Sl 2FF A= AY, AY, A To=2 9]
£5 M (Ryu and Chung, 2011), 7373, 28, IHHRS, dZFal=, g 289 G50
Qo] Aok R A FARE o] &8sl T8 2F&2HE 0] TH(Mok et al.,, 2001; Kim et al., 2000).
ova FE AFEE= Pteted A5 E3H(Kim and Park, 2010), 4 2 21 A
Z BRI EFKim et al, 2009), LU AZRE RoH g¢EY GAHE F2 A E7(Suh
et al, 2014), Fw&4 =49 £ @ FFE I (Lee et al, 2001) 5°] HILEFow oFg]7]
T2 U= 78 A8 lignan 3HHE<S EEste d77F 2 o] FoA 1 Yot =3
o7t A EFUFE o] g Wl 7|ZEE %]l schizandrin, gomisin 5 A A
E4E 380 E 7] A% F& 2 9 Ax Hdd BE ¥ AT (Koo et al, 2011;
Kim et al., 2015; Mok et al., 2001; Kim and Park, 2010; Lee et al., 2014)7} T}43HA] EaH
o o] Lof ZATHE A8 AFEE Choo 5(2013)0 &3+ T 2w} 4ks),
FeF 2 RS a3 v A7 BaEo] oy v E3 Aot

AT sty o] TAStY Al E THE AEshes Ao=E, E FEA
o §&& FIA ANBRARE FolH =9 ZAHGM), ARG, T8-S At =
AstAY ekl o] ARAHE &olsH ste T2 FA&& f1d o] &5 Ty, 2013). EA)
o R SRS 8]0 Ea JHEstHA AlE AAFAU Hoix ddEA Fe W
Hel 2HWEE) T A E I8 FY AA B SHHSHEhH e A FolA BE7) okEx3
Wioll 2mEA sk EAPHQ APHFR)0] AL o] el BR(ULLk), SRR, ¢
HEF ) Sl R 2™M(Kim, 2007), ol¢} #AZIY =4t WEFo| AT w2 F2
Hl 3 A7(Cho et al., 2010)2F FHFA ZA7bso] AhZ A+ FRH(Oh et al., 2009)°] HiL
HAI Seo 5(2015)2 EA o WE FF AFAHELY FFES EASAT £ Pak &
(2013)2 Zr= o AN & A S vus e w 7HEAEE A E%e
o B}t 4E 7S UEhAIT A BSER AL Choi 5(2005)2 3 HF SRS €&
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AE Ay oA AaE A orAE FSo] dudstiaA EA W3 AeloA] FUst
of Ax3PI TAANEE AxH W|AE e 7] 4] 28] 7] 7](Genesis, Korea)E ©]-8-3l]
140, 180, 220C ol Al 242t 3, 6, 9, 124 &<t H2 Hx AA 29 30% ethanolS AHE-3l %

=

NB FE2E B3 A7 5 gol distilled water 50 mlZS 917, 3417 23] WhE %319
o FE2E AR AFRAE ALt FEES AAT F AFHAE v 45~50C 9] F2
oAl rotary vacuum evaporator (EYELA, Japan)E A}83lo] 79bs% ¥ 5727 Z(IShin,
Korea)dl ¥ th. 3 E2 DMSO® =9 50 mg/mle] stock NS 2 A|ZF3}o] AL} T
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% Z89lE 2 Folin-Denis™-& W3t S5t 2 A& 25 pl (1 mg/ml)et
10% folin-Ciocalteau’s phenol reagent 500 pl & &3] BHSAIZI ¥ 10% sodium carbonate
500 pl & ©ske] 725 nmol A §3F=(Multiscan spectrum, Thermo Scientific)ES =7 3} % T}
T = FFe 2E=4 gallic acidg AHESH S § A4 TEFAHORTE FF
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Zehr ot 3

ZF FPtR ot ¥ 42 DavisS HE T W wet AT FEFAIR 300
ul 2} diethylene glycol 600 ulE 2 4101F &, IN NaOH 6 ul & 7}t 420 nmollA 3=
& SAsAH. ol F —E}E‘:_O]E FFE FFEZ nuting o]&st] S & 249

gZIMozRE PP TaSCk
4. DPPH radical &4

FZES A5 free radical 2AEA A4S 218 DPPHH S ©]&3HTE Z2F Al 100 pl
9} 02 mM DPPH €9 100 plS &3t 37C oA 3087 4 Aol ¥HgA7l &
517 nmol Al &FE=E =AYt DPPH free radical 2AZAH LS A5 E AHUVSHA &&

=79} AR F7ATY FHE AE WEER EASYT



990 ELEREE S 3E ERR R S

DPPH radical 475 = [(Ab-As)/ Ab] x 100

Ab : HIZTANE FH7H), As : A7 §4=
5. ABTS radical &71&4

ABTS radical & ©]-83 &4Hsl8 S42 Re 5(1999)2] WH-S o] 83te] S43AtE 7 mM
ABTS %0“3’4- 2.4 mM2] potassium persulfates SFsle] &4 AJEjol A WX|3te] ABTS+H=
A T 734 nmoll A FFE gkl 0.70(0.02)°] = Al 100% ethanolZ 3]} T}, 3] 4
B &4 900 plell AlE 100 pl & 71t FFEE SASIAT 4 As FE=9 Fd g
Z 2AGAE ANEE H7IeHA ¥ iz AR 7Y §3 5 AE NEEE 34

ST,

o
2

DR
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A E(reducing power activity)< Oyaizu (1986)2] W'H-& HP3st] SHATE Al 100
ul 2} sodium phosphate buffer (200 mM, pH 6.6) 100 ul& &3t HESAIZ] 3 1%(W/Y)
potassium ferricynid 100 pl & 7}k 50C oAl 2043t heating3tATh ¥H8 3, 10% TCA
(Trichloroacetic acid) 100 plE 23l 12000 rpm, 20C oA 10% &< LA EE]ste] A
100 pl @} ZF< 100 pl S ¥l 0.1% ferric chlorideZ 10 pl & 7F3k] 700 nmoll A =433
o 3" HuE 98 EFEAE rutin 1 mMS AHESAT

7. EAA

EE A 2 HEd ZFHAE el e A¥ 7o) Aol & Student’s t-testE
ALgEle] BEAIF o2 By, dETH vlusle] foAdS ASsTh

AZL 1 AS 140, 180, 220C ¢ 2%oA Z+z} 3, 6, 9, 128 H¢F H A<

=3

=
of e FzomA A8 30% ethanole AHE-3 e FAH LA AIRE Fig. 19 YER
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Fig. 1. The macroscopic pictures of the Schisandra chinensis water extracts depending on
stir-frying (SE), 30% ethanol stir-frying (ASE) process with various times (3, 6, 9,
12 min) and temperatures (140, 180, 220C).
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3}, 140, 180C oA 3, 6, 9, 128 A0 2 AR o HZxom A} 40
A E A B2 7R 12.04 mg/gell HIB| FeFo] U8t o Fgatol= wHls}
o} 220C oA 223 A, FZv A= 2+ 12.05, 13.80, 16.30, 19.21 mg/gl 2 X 2] Al
el whet F7bske 128 A FAA M w4 UEhgon FH Rt Az m Ak}
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Fig. 2. Total polyphenol contents of Schisandra chinensis water extracts depending on
stir-frying, stir-frying with liquids by 30% ethanol pretreatments. Each value is
mean=S.D.; *p<0.05 compared with control, **p<0.01 compared with control, ***
p <0.001 compared with control.
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3. 27 E FEEY EtEolE A

2uzte] 2 A WE R olE S AT AH, 140, 180T oA A2
A, Az et TP B EAXNE SHA ¥ QA 0.26 me/goll HISH FF
o] St Hx AAYE e wl STR ot FEFo] B =A ST 220

ColA A3 49, Fxen s AgAztol) we} ko] F71ste] zH2 1.50, 7.81, 9.59,
12.25 mg/g .2 128 A FllA 713 i—%ﬂl UrE}”OU% T%‘Swl e 7—"7‘ 0.98, 3.20, 3.19,
< B TKFig.
H| Z}el] 1] 3]
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1247 A 23k

F71SAT 4 WA RT F2 AN T | o 220
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Fig. 3. Total flavonoid contents of Schisandra chinensis water extracts depending on
stir-frying, stir-frying with liquids by 30% ethanol pretreatments. Each value is
mean=S.D.; *p<0.05 compared with control, **p<0.01 compared with control, ***
p<0.001 compared with control.

4, 2u|#A & %=%E9°] DPPH radical £7184

Quzte] =W 2ol wE DPPH radical 2AFAS =43 A3}, 140CA 3, 6, 9,
28 A2 AR S W x| IAHLE A &S QvA} 51.49%°) H]S|
9% AEToA &go] Tl oY TE HEFdAe 238 e E4E& HThFig.
4). TR M| 2b= 9 AYA7EA] Aema Bt v S-S B oy 127 AHEFolAe
59.73%= &/do] F7FsEATE 180T oA A3t 7%, HZQm| A= 38 A gl 4] 55.59
%= GAdo] FUFIF oY o] % TASte] Aou|A; B} W2 S-S YN, FHLWA
= 63 AP TN 63.48%E 7HE A ST oY o] % ZHAste] A em|Al Bt & o)
sttt 220C oA At A, AxemAe= A Agte me} Frlske] 27h 52.48,
64.14, 76.00, 82.31%% 128 AT 71 HL 2AZAHS BYa FAHLWAE zhzt
64.92, 55.67, 60.06, 66.11%= 12% A& FA 7} & LA S BT o] wef, &
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Fig. 4. DPPH radical scavenging activity of Schisandra chinensis water extracts depending
on stir-frying, stir-frying with liquids by 30% ethanol pretreatments. Each value is
mean=S.D.; *p<0.05 compared with control, **p<0.01 compared with control, ***
p <0.001 compared with control.

5. 2u|A B Z2FE°] ABTS radical £718A4

ewzre] 2ol W ksl dA3-S Hlastr] 918l ABTS radical 2AEAE S SA 4
7, 140C ol A 3, 6, 9, 128 IFASE HstUe W Fxeu|A= 27 518, 3.75, 3.33,
3.49%=E A | AF 1.29%0l HIs) ¥ F7het Al 3 AEFelA 7 w4 skt
FA A= ZH2F 2.09, 2.36, 2.16, 2.29% % A QWA Hl& Thh ZUFstg o FA xlo)

)

= VHISEAETE 180C ol A Eg A%, Axeu A= 38 A FoAA 2.95%= 71 =4
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Fig. 5. ABTS radical scavenging activity of Schisandra chinensis water extracts depending
on stir-frying, stir-frying with liquids by 30% ethanol pretreatments. Each value is
mean=S.D.; *p<0.05 compared with control, **p<0.01 compared with control.
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Q2 u|A}2] ABTS radical 244 L 140C oA ZAAYE 32 v AJr
Aol w8 5 SUVeFE A vl A 383 A2 AAEE SIS o Aol 7 =4 )

euAe] 2 ARl g SAEs S48 A8l rutin | mME EFEZDE AHES)
213k A= Fig. 63 2T 140T oA 3, 6, 9, 128 7HA 02 X3S u] Hxon)
FALU A BT ZAAEE A &2 u|Abel HIE) &4 o] FUFstA oy &4 At
mHgE oI ATE 180T oA A2t A9, Axu|AE 38 AEFolA 13.15%=
71 #A dE oy o]Fole HAdte AEFES Bilon %—Xéﬁﬂlx}—“— 61 A 2] 7ol A
13.59%% 718 A Skt o o] Foll= HAs itk 220C oAl A2l g A9, HAxem
A= A Azl whet Sk o] Frlste] Zb2t 12.85, 13.32, 15.72, 18.85% & 124 A&
oA 74 A Z71ega FARu Ak w3 217 13.05, 13.22, 13.32, 13.79%=E & 2] A7kl
wel F7Fste] 127 A TolA 13.79%% 71 w4 SR ou BE AETe &4 A
ol HHIEtA T webA] Quzke] ghelE e A en| Aol Hx WA, T4 AAE 1k A
ol MM o} 220C oA 1283 Ax AABE SIS u 7P &3 o)A}
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Fig. 6. Reducing power activity of Schisandra chinensis water extracts depending on stir-
frying, stir-frying with liquids by 30% ethanol pretreatments. Each value is meant
S.D.; *p<0.05 compared with control, **p<0.01 compared with control, ** p < 0.001
compared with control.

2 AFe evake] A o Aegd HIlE HUkg A7 AHEA] ABTS &7
A4S AT F s ¢ Ea}iiolz 3, DPPH radical 2A &4, g4 220
CAA 1287 Hx AAYE 9S o 718 a0z Z/3+S 91819 c) o] A,
ZAAYE QnAt= Tt AEE A e Lﬂll}Oﬂ Hl3) &4kst &A4o] F71ehs &<l
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o TAZAL FYH/] AP I AT} ol FojHok & Hog AzH
N.H g

ouate] A wE g WstE vlwslr] 98 datsk &4 Hrlskaoh
kst & Wk S8 & EYvls 9 9t olE 3 54, DPPH radical &4 24,
ABTS radical 2484 181 3989S =Hs9

% ZYdE dFe TAAYE A Z& v vl& Ax AAY, 4 AHHE
gk Qua} B gheFo] FUekA Al 220C ol A 1248 B A2 AAYE S Wl 71 =4
7Vt o ZElRkols MR ZdE dF fARE 23S UeRdth DPPH
radical 22 &A= 220C oA A B3RS ] A vz B E4do] FrlslR ey 128
B¢ AYE HxomAtolA a3z oAt} ABTS radical 27 ZA ol A= 140C oA 35
o A3 FxomAe] Ao EHACE Yehga IAHES =2AHF A 4 enx
Az AAE, 4 "AGAA Y A Aol vlHIEtH oy vl Z 220C oA 12837 A2
2 39S u b azolt o] A= A Y F Dol 93 enate] okl
o] Wstg oz A Wstel 7|g oz Hrkrofzich

webA, Qujake] gatsl BAL nHlwE P Aol a7 o). om 220ColA 12
B AR s Wl Mg aRdoR dgo] F4Ee ERIskATh

[Submitted, December. 3, 2015; Revised, December. 7, 2015; Accepted, December. 8, 2015]

References

1. Cho, E. H, S. S. Roh, Y. B. Seo, and G. H. Jeong. 2010. The Comparative Study of
Quality by Processing Methods of Liriope platyphylla. Kor. J. Herbology. 25(4): 95-102.

2. Choi, D. I, I. H. Ham, K. H. Park, and H. Y. Choi. 2005. The Steaming Effect of
Siegesbeckiae Herba Species on Anti-Hypertention. Kor. J. Herbology. 20: 53-61.

3. Choo, B. K., K. H. Chung, Y. B. Seo, and S. S. Roh. 2013. Antioxidant, Antiinflammation
and Hepatoprotective activity of Schizandrae Fructus processed with differenciated steaming
number. Kor. J. Herbology. 2013 ; 28(2): 83-92.

4. Ju, Y. S. 2013. UNGOK HERBOLOGY. Woosuk Press, Korean. pp. 232-240, 1398.



996

o

10.

11.

12.

13.

14.

15.

16.

17.

Kim, H. S., H. K. Moon, Y. J. Lee, C. Y. Lee, K. H. Hwang, O. H. Kim, I. S. Yoo, and
K. Jung. 2015. Comparison of the Content of Shizandrin, Gomisin A and GomisinN in

Schisandra Fruit by Water Extraction Condition. J. Fd Hyg. Safety. 30: 59-64.

. Kim, K. S., C. G. Park, S. N. Ryu, J. K. Bang, and B. H. Lee. 2000. Schizandrin, Oil

Compounds, and Their Extraction Yield in Fruits of Schizandra chinensis Baillon. J. crop

Sci. 45(3): 158-162.

. Kim, M. J. and E. J. Park. 2010. Antioxidative and Antigenotoxic Effect of Omija

(Schizandra chinensis B.) Extracted with Various Solvents. J Korean Soc Food Sci Nutr.

39(4): 487-493.

. Kim, N. H. 2007. A Study on scientific ‘Poge’ nethodology and compativility of Lycii

Fructus. Master Thesis. Daegu Haany University. pp. 1-60.

. Kim, J. H.,, C. H. Jeong, G. N. Choi, J. H. Kwak, S. G. Choi, and H. J. Hoe. 2009.

Antioxidant and Neuronal Cell Protective Effects of Methanol Extract from Schizandra
chinensis using an in vitro System. Korean J. Food Sci. Technol. 41(6): 712-716.

Koo, D. C., W. S. Suh, S. Y, Baek, and S. H. Shim. 2011. Quantitative Determination of
Lignans from Schizandra chinensis by HPLC. Kor. J. Pharmacogn. 42(3): 233-239.

Lee, J. Y., G. Y. Lee, C. H. Yang, and S. S. Roh. 2013. The study on chemical components
and oriental medical effects of Schizandraec Fructus. J. A. O. M. 13(2): 61-66.

Lee, J. Y., Y. K. Min, and H. Y. Kim. 2001. Isolation of Antimicrobial Substance from
Schizandra chinensis Baillon and Antimicrobial Effect. Korean J. Food Sci. Technol. 33:
389-394.

Lee, S., H. K. Moon, S. W. Lee, J. N. Moon, and J. K. Kim. 2014. Effects of drying
methods on quality characteristics and antioxidative effects of Omija (Schizandra chinensis
Bailon). Korean J Food Preserv. 21: 341-349.

Mok, C. K., K. T. Song, Y. G. Na, J. H. Park, Y. A. Kwon, and S. J. Lee. 2001a. Effects
of Roasting and Grating on Extraction of Omija (Schizandra chinensis Baillon). Food
Engineering Progress. 5(1): 58-63.

Mok, C. K., K. T. Song, S. K. Lee, Y. G. Na, J. H. Park, Y. A. Kwon, and S. J. Lee.
2001b. Optimization of Roasting Process as Pre-treatment for Extraction of Omija (Schizandra
chinensis Baillon). Korean J. Food Sci. Technol. 33(3): 333-337.

Oh, J. H, J. S. Jae, E. S. Ahn, S. J. Lee, J. C. Lee, J. H. Lim, S. K. Hong, J. K. Hong,
and Y. J. Lee. 2009. A Literature Survey of the Modern Techniques Used for the Processing
of Herbal Medicines. J. Kor. Pharm. Sci. 39(4): 275-297.

Oyaizu, M. 1986. Studies on products of browning reaction: Antioxidant activities of



18.

19.

20.

21.

22.

23.

Az F4 AAYe] BE enz & FEE9] FAs &4 Hla 997

products of browning reaction prepared from glucosamine. Japanese Journal of Nutrition. 44:
307-315.

Park, J. S., S. H. Park, I. S. Oh, Y. N. Chang and K. S. Bang, E. J. Byeon, and J. H. Lee.
2013. A Comparative Study of Physiological Activity of Glycyrrhiza uralensis Fischer Stems
and Leaves by Processing Methods. Korean J. Plant Res. 26: 539-547.

Re, R., N. Pellegrini, A. Proteggente, A. Pannala, M. Yang, and C. Rice- Evans. 1999.
Antioxidant activity applying an improved ABTS radical cation decolorization assay. Free
Radical Biology Medicine. 26: 1231-7.

Ryu, M. J. and H. S. Chung. 2011. Effects on Hot Water Extract of Schizandra chinensis
on Colon Cancer Cell Line. Food Engineering Progress. 15(1): 64-69.

Seo, C. S., J. H. Kim, H. K. Shin, and B. S. Kim. 2015. Quantitative Determination of the
Six Marker Compounds in Eucommiae Cortex by Processing Method. Kor. J. Pharm. 46:
123-132.

Suh, W. S., S. Y. Park, B. S. Min, S. H. Kim, J. H. Song, and S. H. Shim. 2014. The
Antiproliferative Effects of Compounds Isolated from Schisandra chinensis. Korean J. Food
Sci. Technol. 46(6): 665-670.

Weisz A., Cicatiello and Esumi H. 1996. Regulation of the mouse inducible-type nitirc oxide
synthase gene promoter by interferon- y, bacterial lipopolysaccharide and N°-monomethyl

-L-arginine. Biochem Journal. 316: 209-215.





