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Aroma constituents and sugar composition of pericarp and their
physiological activity : Prunus persica L. Batsch from grown in for
different regions

Masato NOMURAfland Saki HORISHITAT!

Abstract

Four cultivars of peach grown in different regions were studied for the aroma constituents and sugar
composition in the pericarp and their physiological activity. The results showed varying aroma constituents in
the pericarp depending on the cultivar, among which phenylethyl alcohol was common to all cultivars. The
antioxidant capacity was also examined by means of determining the contents of polyphenols and flavonoids
involved in antioxidant activities, which were shown to be highest in the cultivar Hon hakuto (2) grown in
Okayama. The results were as expected by the authors in terms of the antioxidant capacity, including the
polyphenol and flavonoid contents shown to be slightly lower than the a-tocopherol or ascorbic acid content,
which are generally used to compare antioxidant activities. In terms of the sugar composition in the peach
pericarp, we identified fructose, glucose, and sucrose, the contents of which varied among cultivars.
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2. 2B
2. 1. IR

AF L7 4 FEOME LI, 2016 F I SN -KE
WRPEN T & Ik (1) SRBZ 20g 6 OV 1L IR pEA FdE (2)
BB 30g & 2017 FFICUNFE S 7= ILALIRBE R )ITA B (3)
R 3B5g BIWREREOLE LD 25 (4) B/ 70g #4E
HL7-.

2.2. A7 u~ v 77 7-HBGHE (GC-MS) ZX3

BRI DIHHT

AFHEBZD 4 FEOHRL & 772 DS EANAL TV
{ZAZL, 40°C T 30 Z3[ENEA L T SPME 7 7 A N—IZ&F
Ry &S S 7. GC-MS HEAMIZ SPME 7 7 A /3
—ZfHAL, 7 7 A NI SETZERMS %2 GC-MS
(Agilent #1:5¢ GC : 7890A, MSD : 5975C) % AW TH#r
L7z, 43#1 4%, Column : J&W DB-WAX (60mx0.25mm
ID.), Column Temp. : 40°C (5minhold) ~220°C (39min
hold) ~5°C/min, Injection Temp. : 250°C, Carrier Gas : He,
Pressure : 38.8 psi, SCAN & TIT72 > 7=.

2. 3. Bk R ol sy hh

Sl 20+£2°C ORFET 2 H R S 72 4 FIEOPEE
R L, TNEN 50%A X ) —LKIEHR T 3 HEE
EMH L. DW\WC, ER%, BIEFTAY ) —VEH
EL, HE®mE (1) 6 2.1g, @05 5.1g, G)0 D
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3. AEEEMRR
3.1.DPPH T U H A ELERE

X )= EANT ALY =Y (1) ~ (4)
% 1.0mg/mL IZFAEEL, ZHERBHAKRE Uiz, iy
BThHda ba7zo— /L REEEZ0ImMIZHHIE LT,
%72, DPPH & [AAEIZ 0.2mM ([ZFHEE L7 ABr & L C,
96 vxvArasb— MIREWATR, 720 a- b=
7z a— VIR 8 EXPEIC 2 AR L 7= %% 100uL % 2
FFVERK LT, 2 OfmIRARS N %/ —/L 100 uL, 0.2mM
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DPPH & 50uL Z 02 EHE L1z, E Dk, 30 4 RIwEHT
WHEL, ~f7urL—h)—X—%HTC, 5170m
OWSREZRE L (A). KRB E LT, 0.2mM
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WTKARBHT T 5 DPPH 7 VW L ER (4) 2B H L
7=.

- w0y  CD-AB)
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A KRB CTOWOLE
B : ARBR O xR TOWLE
C: 77 v RBRTOREE
D: 77 v 7 i B @k R T O E

3. 2. TEMEERSE A (SOD) 2k 12
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7=, DX, BEHRIR 100pL 200 % 1 5 BE# L7=1%, 37°C
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AEHRIE DO 0 IZ DMSO 10pL %, EEREONRD Y I
7T 7R 100uL ZINZPE LT D). ZhbORR%E
B e, X E AW TEREHI BT D IR FE L E R (%)
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FefEE (PBS) #iR¥E L7=. DMSO Z# i\ TA X / —
AAREES (1) ~ (4) % 1.0mg/mL [ZFHE L, Zhzidk
WiRL Uiz, {8 ThH D77 F o b EERIC 30mM 127
L7, ©XIZ, PBS # T L-DOPA £ L U L-Tyrosine
Z 1.66mM ICFHE L. v~ v al—slROF T
— ¥ [EAEIC 268. Tunits/mL [CFHEE L7-. 3B L LT, &
BR4 1T L-DOPA ik 2.8mL, #EHAWE, 72137 V7 F
VIR 0.1mL N ZEEE L7k, 25°C T 5 T
BE L. 20#%, FoiF—8EiKR0.1mL 22 ik
L7=1t, 25°C T 10 ZyMIANE L, SO tEs 2 AW T
475nm DOWEIEEE 2 HIE L= (A) . AR o @i e LT,
F v —BEEROAD Y IZPBSO0.ImL &1 2 8lE Lz
(B). 7778 e LT, REBHEORDVIZ
DMSO 0.1mL Mz HE L7z (C). 77 v 7 #Bro st
e LT, BRI ORDYIZ DMSO0.1mL %, Fr
F—PWIE DRIV IZ PBS 0.1mL 2z HlE L~ (D).
bR & RO EBRBEE L-Tyrosine IR THITA2 W,
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Tyrosine (2351 2F = o7 —BIEMEHER ) 2 5H il L
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1/1SM U U BEKFE T MU U AR E 1/15M U VB
KFEHYV U LR E 84 116 DEIGETRAL, pH7.5 @
PBS ZiH# L=, =% ) —NEHANWTRA Y /) — /LI
W (1) ~ (4) & 1.0mg/mL IZFHEL, Zhia XAk &
L7z, EFB7 e vy FEERIC 0.1, 0.05, 0.02BLT
0.0lmg/mL \[ZFHFE L, ZhEERTEY 7 ©VEERK
L L7 F£7o, BREES(I)EAFY 100mg LB ATEA Y
7 AF hU A 500mg & 100mL A AT FAIHNZ,
BEKTART v 7L, HABSREEREZRE L.
ARBE LT, RREICKRBEOERRETE Y 1 BN
AR 2mL, AR SGRIEIRIK 2mL 3 X OV PBS 6mL %
ZAEHE U721, /e EERH & T 540nm o W% 6 EE %
EL, MERAIERLE. X, BEFHBRS oL
PRI O 0 ICRENATR 2mL 2 M2 E L7z, £z,
ARBROGXIRE LT, WAmRSRERRoRb 0 Ik
A 2mL ZMMARELE. ZOfREEZ S L ITHRERNDS
BETHR7e ELVHYEL L TERE Log I2EEND
MRV 72/ —AEBERHEL, SHIZERBOREND
PRI FZ 100g IZEENDRAY 7=/ —LEEFH L.
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3.5.8T7 IR/ AL REDHIE

TH )= ERAWTALZ 7 — VY (1) ~ (4
Z 1.0mg/mL IZFAR L, Zhiziliaks Lz, »T%
VKRB [ERELZ 0.1, 0.02,0.01, 0.005mg/mL (ZFHFE L,
INENT X AMBRERIE E Lic, £, S%MAEEET bV
U AR, 10%HEALT V2 = 0 AKIEREB LY IM KR
{bF R U ARKATE L. ARBRE LT, HBREIC
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ZHHR U, 6 5MEE L%, IMARET bY U AR
W% 500pL 3 X OFKEEK 27500 2Nz E#R Lz, 20,
Sy IECEE S Z VT 510nm OWOLEE ZHIE L, #iEiis
ER LTz, ©&EIZ, BT F UEHERTROND 0 ICHERE
W 250uL M PE Lz, £, KRB OB E LT,
S%AERHEE T B U U AVRIR, 10%IE(E TV 2 =0 AOKIRTR
BIXO IM KEE{LF U T ABEROMR DV IZHEE K
7250l AMMZBE L., ZOMRES LITHBERND A
TR UMEYEE LTERE 1.0g ICEENDIRT TR/
A FEZEHL, I5ICE&FREIONED BHRKE 100g 12
EENDRT IR A REEFRH L.

4., BHEBEAZIv~ ST 74— (HPLC) 2L 58H

DT
4. 1. BHESHT

AL =Y (1) ~ (4) IZEENDHEE % FF
ET DO, EWE E LT, TGO 7 FEO R
(=AY b—Jb, F2Y h—Jl, )T h—RA, YL
Eh—, w0/ —RA, FLa—2ABLINRRAZo—2X)
ZHWTCEMLZ. HPLC OBk LT, T =1
VIVEZERBKD 4: 1 DIRAEIRZTIEE LT, BZEKEH
W, A& =AY (1) ~ (4) % 20mg/mL (23
H L 7. HPLC (H Rk A&+ 8Y, Pump : PU-2080 Plus,
Detector : RI-2031 Plus, Column Oven : CO-2065) % AW
T, AZ =Y (D) ~ (4) PoOREEO ST %
177> 7=, 53Hr5f1Z, Column : Shodex Asahipax NH2P-
504E (0.25mLx4.6mm1.D.), Column Temp. : 30°C, Flow
rate : 0.8mL/min T{T72 > 7.

4.2, BBHT

FeE LT AREOBEE (VY =R, Y VE h—)L,
Jha—2arlRtzxrsa—=R) &1, 2, 5, 10, 20 B L&
O 30mg/mL OFEFEICHRTE LR EMRE B L. BER»
L, £AX ) —/VHES 10g ICEENIEHEOEAE
ERHL, SLICERBOIENSHREREE 100g 1285 F
hapgEoesaEZHH Lz, 728, HPLC OO &Mt
1%, 4.1 O EFREEOSLME: T Tl o 7.
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#1

GC-MS Analysis of Each Peach Peel.

a) Peak Area (%)
No. | R.T. Compound ) @) 3) @
1 5.74 Methyl acetate 0.96 - - -
2 7.91 Ethyl acetate - - 1.76 38.89
3 8.40 Methyl propinoate - - - 1.64
4 8.71 Isovaleraldehyde - - - 0.29
5 10.02 Ethyl propinoate - - - 0.66
6 12.79 Ethyl butyrate - - 0.05 -
7 14.39 Hexanal - - 0.07 -
8 15.75 Isoamyl acetate - - - 0.52
9 17.14 Methyl caproate 1.70 - - -
10 17.48 D-Limonene 1.50 3.24 - -
11 18.01 2-Heptanone - - 0.16 -
12 19.68 Ethyl caproate - - 0.30 -
13 20.02 p-Cymene 2.94 - - -
14 21.12 Hexyl acetate - - 46.97 -
15 22.03 (3Z)-3-Hexenyl acetate - 1.36 2.56 -
16 23.05 (2E)-2-Hexenyl acetate - - 11.12 -
17 23.67 (4Z)-4-Hexen-1-ol 0.42 - - -
18 23.68 3-Hexen-1-ol - 1.16 0.18 -
19 23.72 1-Hexanol - - 6.61 -
20 24.28 Methyl caprylate 17.87 0.37 0.47 -
21 25.05 (2E)-2-Hexenyl propionate - - 0.29 -
22 25.32 (2E)-2-Hexen-1-ol - - 6.28 -
23 25.55 Hexyl butyrate - - 0.56 -
24 25.90 2-Methylhexyl butyrate - - 0.05 -
25 26.07 Acetic acid - 1.81 - 0.39
26 26.12 Ethyl caprylate - - 3.95 -
27 27.27 (2E )-2-Hexenyl butyrate - - 1.68 -
28 27.44 2-Ethylhexan-1-ol - 1.55 0.22 -
29 28.30 Benzaldehyde 4.71 6.49 0.42 -
30 29.66 Methyl caprate 0.39 - - -
31 32.19 Ethyl benzoate 1.24 2.15 0.13 -
32 32.42 Dimethyl glutarate - 0.69 - -
33 38.20 Phenylethyl alcohol 2.68 5.85 0.14 0.52
34 39.52 Methyl myristate 212 - - -
35 45.19 Methyl palmitate 10.22 - 0.19 -
- - Others 53.25 75.33 15.84 57.09
Total 100.00 100.00 100.00 100.00
(1) Nagano. (2) Okayama. (3) Yamanashi. (4) Hiroshima.

a) Retention Time (min).

b, RRBLUEZS

4 FEFH OB B D F XS % SPME £IZ K D GC-MS
T EAT R o7, ZORREE 1I1TRT. TORKE, (1)
T LV NEEAF AN, (2) TIERL T LT b RR,
(3) TIIHEEE~F IR, (4) TIIERTFANEZNE
NEEDTELTEENTWDLZ EEHALNI L. F72,
4 FEHEORRE P OHLBEOEFR KT E LT, T==b
TFATALIA—ALTHAEZ L LHERTAIENTE.
ZOZEMNS, AEALNITE I ENTEMFERT
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(1) ~ (4) 1%L <, DPPH T VI NHEHRRBRL
L OVEHEEE SR E(SOD)RIR 21TV, £ DR IZHOWNT
Wa LR ae®k 2 1oR"d. $722bb, DPPH 740
WEDERBRTIL, A% 7 — /Y (1) B3L0(Q2)
WCBWT, EWIEMLRETEE 2 MR8 L7223y, HiE ¢
b o b7 zr— RRTEICIT LI o T,
G VERR A LE (SOD)RER T, A %/ — /it (2)
IZBWT, WEBWETHH T AL UL RREOE
MR R E(SODVN R EFRBLT H Z L 2 MR LTz, DV
T, kEREFNSHELNDMEMOBEIFHAO—2L L
T, ITOHMEREIR Y B AV VBOMEN T 0 v T A
REDOKKE~DOMICT LY, BRI KIMRO BT 1 i
Tr, B ARORIE, BEDOER ERE T TV
ARMEEL 72 o TWD. AlEl, BRSO &
LT, EAMBICHT HIEMERERBRE MR L. T4
bbb, BIMCELDEED b7 T VICEE LTV BEER
FrF—EOEHREL T3 RE LT, vy
2= AP LT o — PR & O T TR
ERB AT RER IR T. FrVUREET 0
VI —BIZL 5T, K= TR—r3F% ) U~ LRl
Eh, BT, BEEREIC X M B LR A A R
LTAT=UNEREND. ZDAT = BNEBICILE

—77,

THZ LY, LA-ZENT Lo TRIEICHEND.

Fav s~ RK—=_F ) OB TT o —E gl
LTE< 7, 2oiEEEZRETLIZLICED, LA
FENTOERENHT L ENTEELEEZLNTY
5. T, A —VHlEY (1) ~ @) 12T 5
Fr v —BEERE LR L7E 25, L-DOPA %%k
B e LB, IH L E 2R 2 2 &8 TE 0,
TR THDIT AT F o L0 HIRWEELEZED 2.

F72, L-Tyrosine #3H & LR B TIE, A%/ —1H
s (1) BEO @) I2BWT, EHRREZERT S
ZEMNTEER, TIRETHET LT F LD L5 VE
MIHETHDZ L 2R LIZ. F/2, A X —/VHHhH
W o(2) BLO 3) ITBWTIE, EMHEAEALHET S

LINTEeholz. Fio, WMONERMIZ L > TEAS
D ERRR Y, BRI B L CBERERD THLIRY 7 =

J—IVOWEREAT T2, TNENORENSHIH L7z A
& 7 — VY (1) ~ @) IKEENHIRY 7=/ —
NEEERGE D L. Thbb, BET]B7 o /g
HWERIRE AW THREREZIERL, ZRLEROREND A
& ) — Vi LA 1.0g ICEENERY 7=/
—VEERELEZ. ZO/BR, 2%/ — ity (2)
BT, R 72/ —VEREPRHBL NI L AR

3% 2 DPPH Radical Scavenging Assay and SOD-like Activity Assay of
Each 50% MeOH Extract.

DPPH Radical SOD-like
Sample? Scavenging Assay Activity Assay
Scavenging Rate (%)” Inhibition Rate (%)

™) 83.0 95

) 88.8 15.3

(3) 46.5 8.7

(4) 22.6 6.1
a-Tocopherol® 96.4° -
Ascorbic acid" - 19.19

(1) Nagano. (2) Okayama. (3) Yamanashi. (4) Hiroshima.
a) Concentration:1.0mg/mL. b) Final Concentration:0.4mg/mL. c) Final Concentration:0.04mg/mL.
d) Concentration:0.04mg/mL. e) Final Concentration:0.016mg/mL. f) Concentration:0.1mg/mL.

g) Final Concentration:0.004mg/mL.

3 3 Tyrosinase Activity Inhibition Contents of Each 50% MeOH Extract.

Sample® Inhibition Rate(%)"
P L-DOPA?Y L-Tyrosine®
(1) 43 2.0
(2) 3.2 N.D.?
(3) 5.1 N.D.?
(4) 2.9 7.1
Arbutin”) 8.5% 36.19

(1) Nagano. (2) Okayama. (3) Yamanashi. (4) Hiroshima.
a) Concentration:1.0mg/mL. b) Final Concentration:0.03mg/mL. c) Concentration:0.33mg/mL.
d) Concentration:0.30mg/mL. e) Not Detected. f) Concentration:8.2mg/mL. g) Final Concentration:0.27mg/mL.
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7 4 Amount of Polyphenol in Each 50% MeOH Extract and Each Peach Peel.

a) Total Polyphenol
Sample (mg-PGE®)/1.0g-Ext.) (9-PGE®)/100g-Peel)
(1 194 0.20
(2) 21.4 0.36
(3) 15.6 0.58
(4) N.D.? N.D.?
(1) Nagano. (2) Okayama. (3) Yamanashi. (4) Hiroshima.

a) Concentration:1.0mg/mL. b) Propyl Gallate Equivalents. c) Not Detected.

% 5 Amount of Flavonoid in Each 50% MeOH Extract and Each Peach Peel.

a) Total Flavonoid
Sample (mg-CE”/1.0g-Ext.) (g-CE/100g-Peel)
1) 9.1 0.10
(2) 16.1 0.27
(3) N.D. N.D.9
(4) N.D.° N.D.?
(1) Nagano. (2) Okayama. (3) Yamanashi. (4) Hiroshima.

a) Concentration:1.0mg/mL.

b) Catechin Equivalents. c) Not Detected.

3 6 Suger Concents of Each Peach Peel.

Glucide/Saccharide

No. | RT.?

Suger Contents (g/100g-Peel)

(1) (2) 3)

4)

1 11.16
2 12.66
3 14.82

Fructose (c)
Sorbitol (d)
Glucose (f)
4 23.50 Sucrose (g)

1.31

N.D.”
0.62
5.51

2.53 3.77

3.46
9.07

1.29
6.62

3.12

N.D.”
3.22
20.04

(1) Nagano. (2) Okayama. (3) Yamanashi.

a) Retention time (min) . b) Not Detected.
L7z, F7z, MO E)» & Z N E DR 100g
FICEENLIR) 7=/ —VEERERH L. ZORRE,

RERE 3) I2BWT, R 7=/ —LOEAENKLS
WZ xR L. —JF, mENRLDIMOHE LT
AZ ) —)VHEY 4) BT, R 7=/ —1%E
BT 52 eNTERN-T-. ZOFREKELTIE, AF
L7ZE 0 (4) O REZRH OGN ARV Z & L
EN, AREOFEMLO G LR THRIZ D 20
L loERICL b0 L Bbhs. £, BT TR
A REIZOWTOMF LIERERERSITRT. BT F
AR DR A ER L, TRENDOREDORXZ ) —
JHAEES 10giIcEENDE 7 TR ) A4 FEZHETBL, ©
W, BKREZ 100g ICHEEND T TR A REEZRETL
2. TORER, A% —nHEY (2) itBWT, 7T
RN/A ROEHEENELELHFETHZ L E2ER L.
Fiz, B) BLY (4) OREFNRBIEX, 7784 Nz
BT L3 TERhotln. FOFEKERDO—DE LT,
RV 7=/ =N R, AFRLEEHoOZNETLOR
FREOODEMGIZTN R END, (AR ED IR/
W EOBERTIE W EERbius.

(4) Hiroshima.
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2 HPLC Chromatogram of MeOH Extract (4).
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TR BT D — IR FED OF T HRE I35 b KF
R FE—JTHY, WO KRB ED ORI TH
HD.FZT,HEEOSNEEEYWE (=) XY F—/(a),
U b—nb), 7Vv7 b—RA(c), YIVE F—(d),
~v /) —Z(e), FNha—AM)BLUORIa—2(g)) %
FANTITo. 4 BEOKRE TN A% 7 —L i &
ni=ihsy (1) ~ (4) (2% LT, HPLC % W THEE ST
AT o TR K 2R B REHE & H 25O HPLC F
¥— M EFNZEFET NIRRT, TOMEE, HmE (1) <
1T 4 FEXE((c), (d), (DB L V(g), (2) Ti3 M),
BLO(), (3) TIERMERD 1 MEEZ ST 4 FEE((C),
DB L V), @) TITRHEREET 5 FEEH(C), (d), D
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J =V OUL R SR 100g (1281 5 K HEE
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KGR ENT, D-Z /v a— AL D-7 )7 h—R|Z7RDH]
BRIED Y a (@R b Z < BFEN TV DIHELITAT
HY, F20%DEEE LD, Zoft, 3)BILUV@)DE
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EEANAY/AE2 =2 B

Pk, FHORHE L TAT LS W 4 FEEOHREE
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