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Genetic Diversity of Fruit Volatile Compounds
in 36 Peach Varieties
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Abstract: To investigate the genetic diversity of volatile compounds in peach fruits, 36 peach varieties were
analyzed by headspace solid-phase microextraction coupled with gas chromatography-mass spectrometry,
followed by ANOVA, coefficient of variation, correlation analysis, principal component analysis and partial
least squares-discriminant analysis. The results showed that 77 volatile compounds were detected in 36 peach
varieties, including terpenoids, aldehydes, esters, lactones, alcohols and ketones. In addition, the coefficient of
variation in volatile compounds of 36 peach varieties ranged from 18% to 390%, indicating that the enrichment
of volatile organic compounds diversity in different peach varieties. Based on the correlation analysis, 11 and 10
pairwise-traits were found with correlation and significant correlation, respectively, among which several traits
including flesh color, variety type, stone adherence to flesh and flesh texture were correlated with aroma
substance content. PCA analysis could clarify white-fleshed and yellow-fleshed peaches. Using variable

importance in projection (VIP) >1 and P < 0.05 as criteria, nine characteristic volatile substances were identified
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and distinguishable in yellow-fleshed peaches from white-fleshed peaches, among which theaspirane was found

with the highest VIP.

Key words: peach; variety resources; volatile compounds; headspace solid-phase microextraction coupled

with gas chromatography-mass spectrometry
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Table 1 Trait information and origin of 36 peach varieties

IIRTMER S R M SRS R, ASBIETE R B AN )
1 22 149 36 Ok it ol , SR FH T4 [ A Rl A s 5 A
3% 3% 16 2 R (HS-SPME-GC-MS, headspace
solid-phase  microextraction-gas  chromatography-
mass spectrometry ) #EA7 ARG , 7 BBk AR S <
4 35 A% Z2 R | BIF S 2R S it BT 5 2R S U AR G
PE, LU DA BEAR 520328 Kb ook R (AL BRI LA
HRARBH R TARAE R

1 #MRETE

1.1 iK5edred

LA 36 03Bk dt B R 0 55 BRI A 4 2 P sl
(1), BT 201946 HHWIZE 10 HWIRA
Hh ] R AR B 408 M SR AR BIF 5 T ] Bk e I
o A b AR B S AN L 1~2 m A Bk BE TC AL
15 TeHE HLE RN — 30 6 AN RS, TR ALK
BIRICY KIiZ LI =, 28K vk Je bR AR
B BURSCHR IR A IR W A i E T
-80 CUKFE P, LIASIRAT o

i i e L T R Fok st S H
Code Cultivar Cultivar classification Flesh color Flesh texture Stone adherence to flesh  Variety type Source

PL ZOR A " H na HoEE i WAVER A
P e P T Bt MR b
P ek ¥ ona R it R
P4 st b % B R i WG TR
ps s P ¥ Ba W Kt wEAR PR
P TR ek T Kt e o

p7 B P ¥ RE B e WOREER e B
S Mk g ¥ ona wEE i TR TR
PO A ek # o he wEE e o R
ST o ¥ nE R e W AR
P o ek T e WA P
P2 R M ¥ oHe R kit BEGH ELRNA
IS a1k ek ¥ ona mEE b WA L A
e R - 6 HE WEE e mEAE PR




1346 LN/ S L 1 G S 4 24 4
F1(4)

45 i e S e Ry P R B bt HeiR
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P27 SR VN -3 B H i) ENGI5 Kit% T Al I
P28 HiH - B H pig) ENCI Hik% o)y PHEEEE T
P29 g 15 M- Bk H A, NI Wit oy A PRI
P30 REL Bk & R T o #% TEH b i G|
P31 NINSO ik J e AN Hit% PEF dh Felx
P32 Mt Bk e T, T A% HH A A
P33 22845 Bk J gy T o #i% Al HARA
P34 IR Bk G pgi) T % i 7 e Y 7 8
P35 35 LSy H A, YA T Wit HHMA P ERRE AN
P36 G#6S - B H H ENGI Kt HEH Al I

1.2 LRSI

fii /] 65 um PDMS/DVB [& #H i %% B 3k
(Supelco Co., Bellefonte, PA, JE[FH ), A /A I
SLURZ AR T AR 22 |, 22 B A A ATl B 5
TE250 CHYIREE R %4k 30 min, BERZAGELYEY)
JE I A S 25 M AR E AT . AR
AT, A—-80 CUKAEIBCH A i, WEEE MR , L8
THEBLIEAT 48 h TR 5 76T 40 2 — KPR
0.3 g ¥y A, LT 25 mL T =S b, [RIBHIA 3 mL
20% CaCl, & i A1 3 mL 0.2 mol/L EDTA & & LA &
30 uL PIFR 0.8 ng/mL 1Y 2-3F 5, 35, B T02s il
JAE 45 CHIRE 1B 1% B IRTETR T 30 min, 285K
AT B AR AR AR 2 B30 min J5 , #AEHCK
i A GC-MS HEFE T W T 5 min JF4& o
1.3 GC-MS&#f

R ¢~ ThermoFisher Trace 1310 KIS 45

i B 4% (Thermo Fisher 22 &), £ [ ) , B 3% 4 H
TG-1701MS (0.25 mm=30 mx0.25 pm) . #: & FH i
FEF H 40 °C L, £ 4% 2 min 5, VA 3.0 C/min JF &
100 °C, 445 1 min J5 , FEL4 5.0 °C/min J+ & 150 °C,
{45 2 min, 5% 5 L 10.0 °C/min JF & 220 °C, {3+
2 min, ZEACHEA, MR 1| mL/min, #EAE O R EE
250 C, ANGrifi e iS4 : EL TR, T RE =
70 eV, PUZLFFIREE R 150 °C A5 IRER IR k7 250 C,
K A E R ACR B, PSR E R 35 ~
400 m/z. fi F Mainlib 3% 7 X5 4 o0 #6474 2 %5 51
Yo R LR S - B (TIC) I RUA HE, LA
FRYIAE T RN 2 H, S S P A
1.4 ZiELE

fii FH Excel 2016 X} £ da i1 T 8 BN SE 1534
TR S48 b o 22 AR S R BRI, T AR
ZH = (bRifE2E/ E 3491 ) x100% ., 1 FH] Origin 2022



54 PR 36 Bkl M ETIRR S R M s AL Z R M 1347

A TIVERR B AH M R R (R
-5 (Metware cloud, https: //cloud.metware.cn) #F
15 E R AT (PCA) Fil e /N —3fe -1 5] 43 #r (PLS-
DA)FFAER] . FAHE R i 25 55 i E MR
FRRZR O 25087, i SPSS 27.0 EA T G i T4 b . LA
PR AR AR T 4 B A AT E (VIP) KT 19
H P<0.05 VR i BEREAE P 44 5 0 ok

2 HER59H

2.1 HhEFEBIEZ MRS HEES T
IR TGS [ A G2 B SOME 63 - B R B R
XF 36 Ak SRR G IR R THE R PR S A, A )
77 R RV T (3R 2) , Forih 2 17 Fh, AL HE 5 AR
Mt B-55 % 22l | D-FriE M A 2R 16 F (345 3-C
T R -2- LRSS s IR 2E 8 i, W FE 4P R —
IR — THR . LR CHR 2 -3-C s L IRTR S 5 IR 2R
SHP, A0 dE 6-1% F-2H- N MRg-2- il y-2% P4 TR A1 5-2% 14
B MR A Fh  ALHG IE LB L 1-2F B2 L - 2-4
FE-1-C B T2 4 Fh DL S HAAE R A 5T 23 Rl 36
3 1k i A B MR W BT B Y Ll 246.36~
1968.84 ng/kg, 444 576.77 ng/kg, EAEKVEY) R
S HEA T 3 B RN B R BCR B LR
H Bk, 2 51 K 1968.84 pg/kg. 1415.89 pg/kg.
1277.36 pg/kg; ¥ KLY it & i 5 5 19 3 A S A
Ilf ¥ 15 (NINT76 FFH SR ABE, 73300 246.36 pg/kg.
272.21ng/kg 276.18 pg/kg, SEBURAFTR KBRS

®2 3cMkmTMBRELEMRHERZON

Table 2 Variation of volatile compounds in 36 peach varieties

W e dn A A A o Ik (149.88 pg/kg)
LA H AL (358.92 ng/kg) s K2 A TR (5
KW A, 701.43 pg/kg; P ELEIR
T 28 W) Jot 5 o i 1) BB X R B BE L, A1t
1287.62 ng/kg(& 1),

6 RS M o AR B it 7 LU e R R P 2
YI (1), 5N 18.57% (4 3 6 5 ) ~68.48% (+h
MR, FEY BN O 2 -2- OO TR H
WHE G2, b5 H N 3.48% (¥R Bk ) ~49.54% (B &
%), b E R 2 AR K 5k 5 R,
10 68.54 pglkg, & 5N 0.62~616.49 pg/kg. MEZ
5 1.04% (R AR H B ) ~29.88% (4 # 6 5 ), T &
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JOEER R EHHE 25 MR s E
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HAPR"EHEINy- BN S ERE, TN 0~
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36 Bk b R e M RO AR S A T s SR e I
AR TSRS EER K, ERRECN
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Types Volatile compounds Code Min. Max. R Mean SD cr

A (ng/kg) EC Al 0 5620  56.20 321 942  293.41

Alcohols -3 A2 0 2442 2442 1.60 3.93  245.60

1- T A3 0 424 424 0.39 0.84 217.77

2-Z 310U A4 7.38 4734 3995  14.88 720 4834

T (ng/kg) 6- TR 3L 2 H-Lk i -2- il L1 0 11.03 11.03 0.77 217 280.99

Lactones -2 NG L2 0 11103 111.03 1495 2295 153.52

y-+ R L3 0 17.23 17.23 1.17 333 285.57

Y- L HEy-H ey T N R L4 0 4.03 4.03 0.21 0.80  380.63

8-%% AT i L5 0 10.58 10.58 1.81 281  155.79

25 (ng/kg) 3-CUAE Bl 0 13.88 13.88 2.18 3.13  143.85

Aldehydes -2 5% g B2 0.27 3.48 3.21 1.92 0.87 45.09

2,4-Z IR B3 0 21.98 21.98 9.27 476 51.37
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Types Volatile compounds Code Min. Max. R Mean SD cv

2 -2-CU T B4 0.82 68030  679.48  54.53 113.58  208.28

-2 Wil B5 0 12.34 12.34 5.02 2.44 48.53

PR B6 1.87 24.37 22.49 9.99 461 46.13

AS S B7 4.67 20.85 16.18  11.64 470 4039

B BS 934 40891 39957  88.86 76.15  85.69

T B9 1899  381.16  362.17  40.96 58.65 14321

+ N B10 0 4.07 4.07 0.95 0.95  100.49

g B11 0.51 7.22 6.71 2.34 1.60  68.49

i BI2 0 1.79 1.79 0.71 0.37 51.73

JGE-2- BRI BI3 0 14.49 14.49 237 296  124.94

5 -2~ s Bl4 0.20 8.05 7.85 2.87 1.54 53.58

I -4- Bl s BIS 0 5.16 5.16 0.22 0.87  389.89

S B16 4.16 25.26 21.10 7.26 3.46 47.64

2 (ng/kg) AFMEEER Tl 0 1.62 1.62 1.12 039  35.10

Terpenes D-FriE T2 0.80 5.86 5.05 2.44 1.37 56.13

para-menth-1-en-9-al T3 0 10.22 10.22 1.07 2.04 191.05

o-RATIIE T4 0 6.77 6.77 1.07 1.69  158.42

B- L1l TS5 0 4.59 4.59 0.97 1.03  105.58

B-AUES 4 T6 0 13.40 13.40 2.94 371 12620

B-ERAr R T7 0 4.81 4.81 0.98 144 146.93

B-28 % 2 T8 0 2.30 2.30 0.19 0.55  283.07

B-42 24 il T9 0 6.63 6.63 1.25 159 126.57

-1l it T T10 0 3.48 3.48 1.24 1.10 88.78

Ty Ti1 0 1.17 1.17 0.23 033 14592

IRk TI12 0 36.98 36.98 5.98 8.95  149.70

S e T3 0 6.47 6.47 0.62 1.48  240.42

2 -FEAEAL T14 1.37 12.04 10.66 7.94 2.50 31.52

F5 AT T15 0.62 61649 61587 6854 12579  183.53

JI A LS T16 0 17.89 17.89 2.00 385  192.44

it I T17 437 26.22 21.85  12.61 6.32 50.14

M2 (ng/kg) 12745 -3 -1 K1 0 5.21 5.21 0.78 101 129.61

Ketones 6-F JE-5- P2l K2 0 35.32 3532 11.87 10.59 89.24

2,2,6,7 PUHJE-10-58 404 [4.3.0.1(1,7) ] 25-5- K3 10.49 28.46 1797  23.12 425 18.40

6-F JL-5- 2, 3-3- B fas-2 -l K4 0 3.89 3.89 0.32 0.73  228.15

a2 (pg/kg) J2-3-C R T El 0 16543 16543  42.63 4134 96.96

Esters PR H R T g E2 0 7.29 7.29 1.29 1.66  128.68

FR L E3 0 11.47 11.47 0.98 2.61 26543

LFR-2-CL TR E4 0 33.15 33.15 6.11 825  134.96

ZIRC T E5 0 180.72  180.72  14.96 3313 22153

LIRS IR E6 0 4.25 4.25 0.31 0.83  268.74

AR IR £ Ml E7 0 5.79 5.79 1.13 155  136.63

IEC R Mg E8 0 8.43 8.43 1.51 191 126.50

HAth (pg/kg) 2,2-HIFES b 01 0 5468  54.68 9.46 1059 111.98

Others 2,4,6-—HHPLE 02 0 5.23 5.23 1.30 1.15 88.41
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Types Volatile compounds Code Min. Max. R Mean SD cv
2,4- " H - 1- B 03 0 237 237 0.75 0.69 92.24
2,4- BT R 04 0 22.75 22.75 9.13 6.37 69.70
2,5- " HHT 05 0.21 4.60 438 1.66 1.02 61.30
2,6, 11-= 5+ "k 06 0 14.28 14.28 2.75 290 10545
2,6- " HISEThe 07 1.76 14.63 12.87 5.19 3.26 62.77
2,6-—H A% 08 0 2.89 2.89 0.65 0.76  117.87
2,6- T HEAKER 09 0 1.29 1.29 0.47 0.34 72.83
4,6-—F -+ 010 0.29 18.97 18.68 3.28 342 10431
4,7-Z“H R 011 5.00 52.32 4732 13.81 9.07 65.73
3 012 0.46 7.64 7.18 2.57 1.77 68.86
] —H R 013 0 5.40 5.40 235 1.38 58.71
SR HK Ol4 0 2.56 2.56 0.72 0.63 87.59
B2 015 2.98 34.19 31.21 7.35 5.23 71.12
Tz 016 0 13.60 13.60 1.18 238  202.05
+ 017 0.33 13.12 12.78 2.40 243 101.04
RVav 018 0.53 17.67 17.14 3.90 3.32 85.14
R 019 0 3.15 3.15 0.56 0.72  128.69
b 020 0 5.49 5.49 1.80 1.52 84.72
+H A% 021 0 4.10 4.10 0.39 0.79  201.99
+—kz 022 1.33 33.92 32.59 6.39 5.56 87.02
1B 023 0 6.24 6.24 247 1.54 62.25
E]
2000 ¢ 5
] (I
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Variety codes is the same as table 1
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Fig.1 Different types of volatile compounds content of peach varieties
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The bottom left corner shows the correlation coefficient; *, **means significant correlation at 0.05, 0.01 level, respectively

Fig.2 Correlation analysis between volatile substances and fruit traits of peach variety resources
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