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Abstract To evaluate the antioxidant activities of Korean and Chinese Torreya seeds, their total phenolic compound
content, total flavonoid content, DPPH radical and ONOO-scavenging activities were compared using their water and
methanol extracts. The effective compounds were identified and quantitatively analyzed by GC-MS. The DPPH and
ONOO-scavenging activities were the highest in the Korean Torreya seeds. After using GC-MS to identify the active
compounds, a total of eight compounds were identified in Korean Torreya seeds, and five compounds were found in
Chinese Torreya seeds. In conclusion, we could confirm the antioxidant activity and the difference between active
compounds of the Korean and Chinese Torreya seeds; we also confirmed the superiority of Korean Torreya seeds.
Futhermore, this basic data about the Korean and Chinese Torreya seeds can be provided to consumers, so that they can

select proper and suitable functional foods.
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Ao Al8% folinciocalteu's phenol reagent, tannic acid,
quercetin, 1,1-diphenyl-2-picrylhydrazyl (DPPH)®} L-ascorbic acid,
diethylenetriaminepenta-acetic acid (DTPA), dihydrorhodamine 123
(DHR 123), L-penicillamine, dimethyl suberate, methyl palmi-
tate, methyl oleate, 2-monopalmitin Sigma-Aldrich Chemical
Co. (St. Louis, MO, USA)°lIX 93+ 3L, 1,2-heptanediol, cate-
chol, dimethyl azelate= Tokyo chemical industry Co. (Tokyo,
Japan)°llA] 91, peroxynitrite (ONOO )&= Cayman Chemical Co.
(Ann Arbor, MI, USA)SZHE FTHY3Hon, 7|e} Ak &
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Fig. 1. Total polyphenol (A) and flavonoid (B) contents in the
water and methanol extracts from Torreya grandis seed and
Torreya nucifera seed. C: Torreya grandis (China), J: Torreya
nucifera (Jeju), 1,: Torreya nucifera (Jeonnam).
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H3 th(Villano &, 2007). =] AFARG At 9S4t
H,09} MeOH #&%59| th3 DPPH &)z &7 AL vwd
A3t BE A5X FE2E =7t S7Fe wet DPPH 2
Z 27 Bl FeF e FUketh H,0 FE=¢lA IC,, 7t
o] z¥z} F=AF ¥|x} 30.12+3.81 pg/mL, AFAF B]ZF 19.68+0.21
pg/mL 223 A2t ¥]=; 19.23+0.43 pg/mLE th2F?] L-ascor-
bic acide 2.94+£0.43 ug/mLe} BIREIHS w] AA o] FA
YEA] ¢k9kom™, MeOH FEEIA 1C,, 3t AFAF H|Ab
9.71£0.11 ug/mL, A2F B]2} 10.7120.08 pg/mLE T2 2220
L-ascorbic acid= 8.72+0.62 pg/mLZ A 54+ v]zke} g4t v}
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Fig. 2. IC,, values of DPPH radical scavenging activities in
Torreya grandis seed and Torreya nucifera seed. C: Torreya
grandis (China), J;: Torreya nucifera (Jeju), 1,: Torreya nucifera
(Jeonnam), A: L-Ascorbic acid. Values are mean+SD (#=3). N.A is
no activity.
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Fig. 3. IC,, values of ONOO™ scavenging activities in Torreya
grandis seed and Torreya nucifera seed. C: Torreya grandis
(China), J,: Torreya nucifera (Jeju), J,: Torreya nucifera (Jeonnam),
A: L-Penicillamine. Values are meantSD (n=3).
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Fig. 4. Gas chromatograms of the methanol extracts of Torreya grandis seed and Torreya nucifera seed. C: Torreya grandis (China), J:
Torreya nucifera (Jeju), J,: Torreya nucifera (Jeonnam), 1: catechol, 2: methyl palmitate, 3: methyl lioleate, 4: methyl oleate, 5: 2-monopalmitin,

6: 1-monolinolein, 7: 2-monoolein, 8: B-tocopherol.

4 At HIARe] H09F MeOH FEE<lIA 1C,, 7ol F=4k H]
2 By 2A Edo] 28) o w2 Aoz R T 9%l
o ghte] Akt A ¥Rk 2% MeOH FEE©] 0.77+0.08
pg/mL3}F 0.8120.18 pg/mLE. L-penicillamine 1.18+0.1 pg/mLe! o
ZHT A3 &7 84S e As EEAthFg. 3).

GC-MSE 0|88 RedeE 3

o] AFAb At 28 54 ¥4 MeOH 558
GC-MSE ]88t F 8% FEAES FHIATE T4k ¥
Z}ol| A= methyl palmitate, methyl linoleate, methyl oleate, 2-
monopalmitin 28] 3 2-monoolein® 2 5%¢] 3}gtEo] E1E <]
o, =9 AFAT A HIRFX = catechol, methyl palm-
itate, methyl linoleate, methyl oleate, 2-monopalmitin, 1-monoli-
nolein, 2-monoolein 2] B-tocopherolZ §F2] 3}gHEo] EHoly
AthFig. 4). DY =29 MFEF AlZHt )T T2 W4 (peak area)

< Table 161 YERAUTE. dh=ro] A4} At 2 S54F 4
Z}e] f& AEES vws] B S5k E methyl palmitate
7F AR 3 WAL 8.08%=2 ATt 3.11%2F HAHAF 4.24% B
o B2 33 WAS HAFQITE Methyl linoleate®} methyl oleate
£ 32 A E 8.58%SF 19.16%=2 ATk g4t vz}
o= 1837, 28.07%%} 12,61, 1629%% UER} F=2bs) =ak
o] eyt 1 vjgo] AME TES IRIT F Ak Eg 2-
monopalmitin'= methyl palmitate®} H|S81A] F=r4t HRPoAA =
8.03%Z A|FAatzl AGAtdl s 3.86%9F 3.22%= UERtT 1-
monolinolein Z=4F BRI X= RIS = N, AF4t
A RIS 15.14%9) 14.79%2 891515921 | 2-monoolein
2 Sk ATt 2ol gk iRt Zbz 1947, 1462 1
3L 12.63%°] TFFS I B-tocopherol> ATt A
HAE HRA R ERIEAS Tt ERIEA] ot St

3 B0 FEAE A8 AT 4 U
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Table 1. Components of identified compounds by GC-MS

Peak Compounds t(min Peak area (%)

No. p r(min) C I 5
1 catechol 976 ND? 131 0.80
2 methyl palmitate 20.02 8.08 3.11 424
3 methyl linoleate 22.63 8.58 1837  28.07
4 methyl oleate 2272 19.16 1261  16.29
5 2-monopalmitin 29.20 8.03 3.86 322
6 1-monolinolein 3198 N.D. 1514 14.79
7 2-monoolein 3204 1947 1462  12.63
8 B-tocopherol 36.85 N.D. 1.32 1.19

Total 6332 7034  81.23

UC: Torreya grandis (China), J,: Torreya nucifera (Jeju), J1,: Torreya
nucifera (Jeonnam).
IN.D. is not detected.

Table 2. Quantitative results of identified compounds by GC-MS

Concentration (ppm)

Compounds C ] K
1,2-heptanediol 1.46 N.D.? N.D.
catechol 26.04 89.48 97.84
dimethyl suberate 5.54 N.D. N.D.
dimethyl azelate 27.37 0.36 N.D.
methyl palmitate 106.59 61.21 3237
methyl oleate 159.72 145.88 81.37
2-monopalmitin 748.11 309.81 23345

UC: Torreya grandis (China), J,: Torreya nucifera (Jeju), 1,: Torreya
nucifera (Jeonnam).
IN.D. is not detected.
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ghare] AFAkR et 28] F54F HIA MeOH &9
A BRE FEARE TAA 7] AES AR SIIth(Table
2). 4 A3} H]2 MeOH FEE)A] 2-monopalmitin®] 3]
71 BwRem FEAL, AlFal, Ak viztelA 247k 784.11,
309.81, ZL8]3L 23345 ppmOE F=HAF uizlol A 7Pt Bel HE
=tk Methyl oleate$} methyl palmitates Z=F4F H]AFo A 2}
7} 159.72 ppm¥ 106.59 ppmOE AFAT HAat vzl A=
145.88 ppm3} 81.37 ppm 2 6121 ppmZ 3237 ppmS =
HAEETE Dimethyl azelate= S=12Ft A4 H|RFol|A Zh2t
2737 ppm¥+ 0.36 ppme] HEEUIL, A2t v M= HEE
A ¢FtT). Catechol> F=2F, A|lFAE A4l v|zpel|A Zhzt
26.04, 89.48 ppm LTI 97.84 ppmOE o] At H|}o)
A 7P Eol HAEEIL, 1,2-heptanediol?} dimethyl suberate:=
ZZ2bo| A 146 ppmTt 5.54 ppmOE AFAT AGAF vz A
E AZEA AUt} Catechol> AF} QF3A), H,0, &7 24 &
IGA a7t Ae ALRE HIHO O W (Hasegawa 5, 2015),
methyl palmitate= B35 AX] JF 9 o] W& w34 Ata
Z(ROS) AFS JAslaL Ale|EFR] &35 F™sle 5ol
AT BT E S O™ (Sharawy &, 2013), methyl oleate= B|2=E
ZHE F7F &35 velle] 3 EUXRS] wAUZe] B
Eoj U thSeres 5, 2014). FF 24 Azt Tl = 1,2-
heptanediol®} dimethyl suberate”} F=Atoll AT AEE UL cate-
chok& F=takel] mial AlFatst 2k vizlolA] HE o] =

¢ko ™, methyl palmitate, methyl oleate ~L2]3. 2-monopalmitin-

FHW AN GOl B AOE Helso] BFAT FA
HAe REARS MR & At

o ok

L =

gt B St wixke] 7)54dS 7kstalAl H,09F MeOH
o] FEE5 AM8E F dsA seke, F
DPPH |z &7 ¥4 9 ONOO &4 &4 A& 3
Akl &g Z9E vaslelon GC-MSE ol&ste] fFEAdES

FRAT 7 B BASATh AR FHN v
Sy S g MaeliE el AA ug HO FE

go] AFA, FHA VA HO FEENG M) ol B vt
ol /P EROT MeOH FEENME 339 At )7}
7b A A 30 o, FE HlAuh su) A bt
th & EgtExol= TN =] At vz H0%
MeOH F28 BF AFAs S5 vl4 uok o0 22 3
2 UEe BT 5 AN gy F ulaur
e BedE G Sehikols ¥yl e AL &
Q% % ek DPPH )03 ONOO™ 27 B4 EsfelA=
St S7Kte) et & Be] Bk dEdom Fven
G4 B2 M09 MeOH F5%0] ol £& 47 848 7}
Ae AL P 5 ARow F3) ONOO™ 27 BN FF4t

iy

2
MeOH F&& E5F 272 L-penicillamine Rt} £ &g
27 2L A= AL ¢ F AU GC-MSE o]&3te

BEEE T A, I HRelM e B 85 sietEe] &
NP em F=4t vlAM e & 559 sigtEol RIS
BE vR}e] 7P =2 T 321 methyl linoleate®} methyl oleate®]
93 Aol g=itd) Fapake] HET 2 Hlgo] A2 Wi
S & F Ul TR IHE oM 75 HES Y £
A5 AFoflM= gt FH4t B 2-monopalmitin 3]
7P Eol A&t} 1,2-heptanediols} dimethyl suberate= 5=
Ab v AR AESEASL AT A BRbo M AEE
A ¢4t} Dimethyl azelate= S=14F H]AF|A] k=44t B2} B
o =27 AEEAL AT BAeM e &7, At BiateAe
AEEA Fseh. o]H3 A7 A5 vHE u 44 T
ARk SR st 2 FEAR Aols E & 3
Rom, HZ7E A Tela el wet vhggt st &
AE THE AoE ZAMEY A IS RA Y N 75
o] 2 Ao AEHM, LuREA SHE 71T HES

HeE 5+ = /ZARR ATE + AS Aol

aAle| =

o] ATE AYFPAAT - BN A AL

[e) h . han B NS A LA
ARIC 08-06-07) FoNstw EFufo]Q A /Y 9 483}
A AlEle] Aol oJ3) o]Fojxom, o]o] A=Yt
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