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Abstract

The purpose of this study is to investigate the components of aroma by selecting a new variety of
‘Lumi 1’ peach fruit under distinct conditions (outdoors and greenhouse) through using Head Space
Solid-Phase Microextraction (HS-SPME) and Gas Chromatography-Mass Spectrometry (GC-MS)
coupled techniques. The results show that there are significant differences in the components of
aroma in peach fruit under different cultivating conditions. None of aldehydes, ketones, and acids
are found in both outdoor and greenhouse conditions; however, 8 categories of aroma of 26 kinds
of compounds are found outdoors, which are higher than 5 categories of aroma of 25 kinds of
compounds in greenhouse. The major components of aroma are esters, accounting for 91.23% and
84.89% respectively, of which the highest contents of hexylacetate are 72.4% and 58.98% respec-
tively. A total of 7 kinds of characteristic aroma are found in the current study, and the content of
7 aromas outdoors is 90.61%, which is lower than 88.26% of 4 aromas in greenhouse. The main
reasons for being lack of flavour in greenhouse result from the decrease of ester compounds of
“fruity type”, the decrease of the categories and contents of alcohol compounds of “green type”, the
lack of aldehydes, acids and flavonoids, and the increase of terpenoid compounds of “floral type”.
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I 5 A Tt SRR L A R R, Bk ) it R T AR AN T R, 7R Rt SR P A A 2 R T
Ho H2, BT RIS S R LA R R 55 . DI b SRR AN SRR A, SO
FEORR R S S AR T8 R, S5 BH SR (R0l XU R ¥ o SR St o 1) B8R S i 240 W Ttk Ml A e )
FRERZ 1. FRIFGE. BRIE. T P —FE, ZPk(Prunus persica L.) %52 & 5 ) 88 B0 B8 47
ELFERZ A NATT0) SRR o AN]SR (0 SR S A S ) R 2B AR & =35 HE A (2] (3], 5 EWRA
G ML RE T KRR FIR (4], BATC AR SSh %5 100 2 M8 R0 & sy, R
R EEL, BEE. WBRE. BE. BRMRRSE [5]-(8]. EREFMFH, RANEALHIRHENE
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FL e, B I AN, TURGlIE . BERE R, MR BASK. BER S
FAER S ZMMRABEEC EILRSERMET, FRELTN 424 CH (Bl 2R
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2. MRS RE
2.1 iABaMRt

ASERSAE L AR AR K 2 bl 22 B S sl kAT, Ak CBE 1 57 IR T B SRR H IR = A
FE R PIPFRE A . ARATEE 0.8 m x 2 m, RAVBURE “AifesC” B8, 5 AR, 10 AR it LA
Bs. FIONEMAVAE. FE R, WHREKET . W&, &4 12 APairtE, i
PLEARIEN T, SCIBRSBONEER 9 NI, 58 R ARE AT 7T IR RIS T 1L AR Ak K 2 Bl 25 2 e SE vk o %
JANEE RIS ZAE TR T 5 A2 5. 6 A 24 HREUGEHRSL, WA 0.24~0.28 kg/m®, RV )
N 10.2%~11.3%. FEICREL 9 MR, ZXEE. FERRERERRRHE — NS, DUS SR> R IE i
iR 2 -
2.2. EEMSTME

FSRAE LR AR K22 [ 2R 5 TR B PO se 3G = e, SR XSS A H A B A 7 AR 72 1)
GC-MS QP2010Plus “TAH 3 - BIREBC AL BEAJFE IR . AR HL S T4 & SPME £ 4E 2k
50/30 um DVB/CAR/PDMS (WUAK M #%)Z) A3EE Supelco A ] fillidi . A A HUR BT 2 [ AH 3 35 HL
(HS-SPME)i%:.

SPME HUFE: B SZERFE A DU R 52 3 NP £ i, RNBEEIR S, RV EIRE, BT,
SR G HERRAREX 40 g N 100 mL #EFA AR, g5 3 O 5 RO G 3R # b L 40°C P47 10 2 8h. K21k
J& # 50/30 um DVB/CAR/PDMS ZHULAE AFE S T80 70, T 45° CH 40 min, WS 2R ECKELH
JEtENSAH AR, T 250°CAE 3 min, [FIE S BICES REEZ T .

GC-MS 73 #r %k KH ShimadzuGC/MS-QP2010 “SAH (1% — % B G T I & 73 b . (il 2544
o3l K Rix-5SMS RSP A LB FE 30 m x 0.32 mm x 0.25 pm, FEFEPETHE, BEEEREE 250°C, #2iG
W 40°C, R 2 min, PL6C/min F+Z 120°C, LA 10°C/min F+Z 180°C, fRE 5 min. #HSANEAHS,
AR, fEIR 2.71 mL/min, K00 28755 230°C .,

R HE At GC-MS # IR E 230°C, B El+, HTRER 70 eV, HIT 200 pA, K% 350 V,
BT URIREE 200°C, & 45~400 amu.

SEMEHE: 23] GC/MS 30T B TR E(TIC) &, & HEHIR R FIR 5 NISTOS Fiil FEMAHUCHL, JH4s
H N L EE RGBT, B R0 1) & A A 22 5 o
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Figure 1. GC-MS total ion current chromatograms of aroma components in ‘Lumi 1’ peach fruit in greenhouse (TIC)
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Figure 2. GC-MS total ion current chromatograms of aroma components in ‘Lumi 1’ peach
fruit out of greenhouse (TIC)
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PR AR BCERD, KR 5 2825 ML EY), HREESK 16 Fh, BER. B K 3 Bl WA 2 Fh,
MBS 1B, AR, B, BRELEY.

PETE, FE RV RS SF A TR S E BN 98.45% 99.02%. HHBaRI hH < 3%
By, R RS ER 91.23% (89.82%/98.45%) . 84.89% (84.06%/99.02%). FLA 7 FhlEE N ER
KA N TR, Wk 1 R, CIRCERE &R, 70l d 72.4%8 58.98%. HCHNN-3- L8R C
B, 30 153%H0 19.12%. -3-CUddE T EESE 7 Fhle 2 N i KR PR, Bm o N 1.09%. BRIR
TLTESE 9 BRSO W EE TR, B A RN 1.65%.
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Table 1. GC-MS analysis results of volatile compounds of different peach fruits in different cultivation environment

L TEHEME THRIIEL MMRE S GC-MS SHEER

T4 FR
ZRC R
Jii-3- 1% B
LR PR
N-CER(R-2- O 55
E R R
EW T
L% 5 s
-3 47 2 T
N- TR -2- L) 2 )G
ZH M
AR -2- CL Ak ) i

T (2)- V-3 ELK
AR R
AR R T e
LN
J-2- TR Ol
LIRILTE
-2~ T 1-TH R H B
N- TR (R -2- T %) g
2- [ A LR e
JR-2-3F R L IilG
KR — T s
ARERER — 5 T I8
e
IEC B
L
Aﬁib R-2-CL 7B
JI5i-3- LA
Jigi-2- LI -1 -
e
2k KR-2-C
Aldehydes FOE
e
M5 Ketones ¥4 B L D

i

JELAL TR
Acetic acid, hexyl ester
(Z)-3-Hexenyl acetate
Acetic acid, heptyl ester
Hexanoic acid, 2-hexenyl ester, (E)-
Trans-2-Hexenyl valerate
Octanoic acid, ethyl ester
1-Butanol, 3-methyl-, acetate
Butanoic acid, 3-hexenyl ester, (Z)-
Butanoic acid, 2-hexenyl ester, (E)-
Ethyl Acetate
2-Hexen-1-ol, propanoate, (E)-
3-Hexen-1-ol, propanoate, (Z)-

Hexadecanoic acid, methyl ester

1,2-Benzenedicarboxylic acid, bis(2-methylpropyl) ester

Diethyl phthalate
(E)-2-hexenyl butanoate
Amyl acetate
(2E)-2-Hexenyl propionate
trans-2-Hexenyl Hexanoate
(Z)-pent-2-en-1-yl acetate
Octanoic acid, 2-hexenyl ester, (E)-
Dibutyl phthalate

Diisobutyl phthalate

1-Hexanol
Ethanol
(E)-2-Hexenol,
(Z)-3-Hexenol,

2-Hexen-1-ol, (Z)-

(E)-2-Hexenal

Hexanal

Methylolacetone

R

72.4

0.29
0.1
0.09
0.07
0.02
1.09
0.17
0.11
0.06
0.05
0.04

0.03

89.82
2.73

1.48

0.12

5.7
0.8
0.18
0.98
0.71
0.71

Bt
58.98
19.12
0.23
0.16
1.29

1.65

1.06

0.12
0.05
0.01
84.06
1.37

0.72

1.24
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R Acids 4-HIJE-2 SRR 4-Methyl-2-oxovaleric acid 0.54
g 0.54 0
K gl 1,6-Octadien-3-ol, 3,7-dimethyl- 0.54 10.06
Terpenoids H S Myrcene 0.13
R 0.54 10.19
WEEZS Lactones 7-2% i Gamma-decalactone 0.08 0.1
g 0.08 0.1
KT WBSE 2,6,10,10-Tetramethyl-1-oxa-spiro[4.5]dec-6-ene 0.04 0.84
K IE+FikE Pentadecane 0.04
Hydrocarbones R WAy N-hexzdecane-D34 0.39
2,6,10-=H &+ "% Farnesan 0.11
i 0.08 1.34
SN 98.45 99.02

IECEE, CRERIVARER, R-2-CUREE. -3- CIREEA B AR FREE, I-2- M- 1-BE N Wit Rk 3%
A .

R-2-CUElE . IECEE. BHF LN, 4-F 35 2- AR N KRR N .

A A B P 07 RN e R AR S TR, Mo SR EREE, SESNN 0.54%F
10.06%. H M N Ritids: THREA

WERRE D) p-28 WERON PR 260 NI, B EWAEY, RSBt EIE 5% 25l
4 0.08%F1 0.1%.

32. HIERSHSREESE

FEASER A, FER 7 FRRRIEA S, R RIS R NN T M, B RN 90.61%. iR A%
PETRRISEA, AUH 4 B, B S EIRTE R, N 8826%. 2 NARRFRIEIRAEE T BB SAFIER <R
FKHASE.

Co BRI & T “HHEM” HSWE, MEMNEE “RED” FEWR[10], B A2 kR 5L
R ) R HR. BERIRIE AT CHRAT  CREMT R 5 2.29:87.78:0.54,
WHEARREG AT N “HEHEM” - “REM” . “EHI” 4 0:78.2:10.06,

4. g

— AN, EEREEE PR [11], £ N AR S TR &Y 5 ek s
YILLE R %, SBRE, 705k 89.82%. 84.06%. & KFIGHLEER 5 MNAD A KRS
RER, CROBZAESNFEETRDI . AEFBIGHE T 2R A& = S0% F. BRFA T
BRAL 72.4%, MM ERD, 105 58.98%. PIEELENE M mAEE, 20 Bk B S vk 5 i i
KIFHEE S, BN “BeR” (&%, BAREMEER, FELL Co~C12 HEmRE 1 y M1 6
WERIIERAFTE . ARSI AR E] p- 28 NEE— P A BRI G, IS =K, 105 0.08% 0.1%. i
I BRI AT 2 K 2 MO A S U ) £ 2RI, @Mk R SERHIE A S A RN i E@ At . R
1£H LOX (IR A8, Lipoxygenase) 8 AN B-28 A0 55733 [12] [13]. LOX 4% UL BRI BRI 9 A

()



Table 2. Character impact volatile constituents and odor units in different peach fruits in greenhouse and out of greenhouse

2. TEHBEFE THRIHERSHAREESE

FEaTUES FHAEE Rk

Aroma compounds Main characteristic aroma Odor description BX i
LIRCE Acetic acid, hexyl ester AR/ JES2 Sweet/fruit 72.4 58.98
€ o
E:tZ:s J-3-Z.1 g (Z)-3-Hexenyl acetate W /FH#E Fruity/banana 15.3 19.12
JR-2-Z. C.lg (E)-2-Hexenyl acetate RH/F# Fruity/banana
K JIiE-3- EL 451 (Z)-3-Hexenol, HH/H Green/grass 0.12
Alcohols Jx-2-C%EEE (E)-2-Hexenol, H /. Green/grass 1.37
JBi-3-CUA % (Z)-3-Hexenal FHH/M Green /leaf
=S ’ -
-2- -2- 3 It
Aldehydes Jz-2-Cffil%E (E)-2-Hexenal i &/M Green/leaf 0.8
KH % Benzaldehyde TR/ bk Bitter/almond
F51ERE 1,6-Octadien-3-ol, 3,7-dimethyl- FEE/MHAE Flowery/citrus 0.54 10.06
K a-5 T )f - o-terpinene FEE/HHAE Flowery/citrus
Terpenoids - i % p-terpineol W& T & Flowery/lila
¥ )% D-limonene i/ Sweet/citrus
y-C.NME y-hexalactone A, F&F/ME Sweet, fruity/peach
7-F=EE y-octalactone A, FA/ME Sweet, fruity/peach
s
RS 7-ZE N EE y-decalactone fE, RAE/ME Sweet, fruity/peach 0.08 0.1
Lactone
0-Z T S-decalactone A, RE/ME Sweet, fruity/peach
y-F+ W& y-dodecalactone &, BEF/ME Sweet, fruity/peach
W2k S5 =M B-ionone &K% % Flowery/violet
Ketones J-B-K5E (E)-B-damascenone WE/MEE Fruity/hone
Y Yy
MER 90.61 88.26

TERREIS A, Sl AW HPL (ZUd S 2LM#RE, Hydroperoxidelyase) FI1EH K Ol B O
i, BATE ADH (BERiE ¥, Alcohol dehydrogenase)lfIfFH NI MAHRIEE, BE/E AAT (BEMEREERRS,
Alcohol acyltransferases) I/ N TE BSAH RIS . B-2A0 LRI NG TR MY, B J6AE ACX (L IH4HEE A
AALEE, Acyl-CoA oxidase)IVEH K S -2- Bt 4G A, Bl 5 £ — Sl NS AR [14]. B
SAE R ERSEIR A D, I HIRCE RN BIRESS A E Y, S E R AT B R R LOX A Hid 4232 23] .
#a R WA N NEER LA S B ENARE, TR WX NERT) p-A A K. FS
J3 SE GRS REI [15] [11] [16], BMERIG AT, JeHREREESS. SGREI Hb ., RAMRER = S r
MUFBURIIR LOX ARS8 1 5 e 5 S XUk .

DAS RRRE N 3 B RAE bk b b 2, HBMERAR, Ak E R AR [16]. AT BT
WFFE R IR R A E N AR 0 & B, N 0.54%, T BEiEARE: 244 NS 2SR, =ik 10.06%,
F I 20 £ Wi SR PE R AR EE A RN, W LA & RO R RE SSRGS AR E I BHEI IR IR IR
.

“HEER BN B PR AR R R T« R AL A BN F R R, 2 R
FR 5 CQEFE” FRN B A SAC RS FIR AL [17]. fEASLIG Y, BN “Fa&H”/ “ R

()
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F” 0 (0782 T FERFMTH “FHEHEL” / “HAER” 0.026 (2.29:87.78). {HZFA VG & it K1
FIRR R AR %, VB I Rk . STk, U “BFEFR” 5 “REN” FS 1 AR R
SLAEWILAEUHES, BN RICTF R —P5wg.

RS I 52 2 PR 2 RS, AN A PR B ) — S R E AN AL X B A SR R 2 P2 A A ]
AR . MR BT 26 F T, DRGSR 55 SRR Hb . RO B = SR EERE ST R TR LOX Adk
ARG R AR, AR e CIREFMT BRI ST B, “*@i”%%%é
IR R ws>, B D BRI A &), “TEER” Wilmds a3 m, RERANTERE LB
(AR Tt AR K R ARAS 2 (1) = S A
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