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Effects of different cultivation modes on volatile aromatic substances of
strawberry fruit

PANG Fu-hua, WANG Qing-lian, YUAN Hua-zhao, CAI Wei-jian, WANG Long-jing, ZHAO Mi-zhen
(Institute of Pomology, Jiangsu Academy of Agricultural Sciences/ Jiangsu Key Laboratory for Horticultural Crop Genetic Improvement, Nanjing 210014,
China)

Abstract: In order to explore the effects of cultivation modes on volatile aroma components of strawberry fruit, two
cultivation modes of conventional soil cultivation and elevated substrate cultivation were set up to carry out cultivation exper-
iments with Benihoppe (HY) and Angel 8 (TS8H) as experimental materials. After fruit ripening, the aroma components
of strawberry fruit were determined and analyzed by stir bar sorptive extraction (SBSE) combined with gas chromatography-

mass spectrometry ( GC-MS). The results showed that 83 kinds of volatile aroma substances were detected in the two straw-

berry varieties, which could be divided into 12 categories.
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Among them, there were 29 fatty esters, three lactones,
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EiEE . XEE | (E-mail ) njzhaomz@ 163.con were higher. Under conventional soil cultivation, the rela-



360 H K&k 2% W]

2024 4 55 40 & 2 W)

tive contents of lactone, terpene alcohol and fatty ester of Benihoppe were 46.77% , 21.46% and 16.18%, respectively,

and those of Angel 8 were 44.20%, 25.71% and 19.77% , respectively. Under the treatment of elevated substrate cultiva-

tion, the relative contents of lactone, terpene alcohol and fatty ester of Benihoppe were 51.17%, 24.21% and 13.10%, re-

spectively, and those of Angel 8 were 43.59% , 18.11% and 16.54% , respectively. Under different cultivation modes, more

than 90% of the volatile aroma substances in the same variety were the same, and the main volatile aroma substances were

y-decalactone, y-dodecalactone and trans-nerolidol. The relative contents of y-decalactone in Benihoppe and 4-methoxy-2,

5-dimethyl-3 (2H) -furanone ( DMMF) in Angel 8 in elevated substrate cultivation were higher than those in coventional

soil cultivation. In summary, elevated substrate cultivation can not only maintain the stability of the main volatile aroma

substances in strawberry fruits, but also enhance the fruity and sweet aroma of fruits.
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Table 1 Aroma components and relative content of strawberry fruit under different cultivation modes

| KAl 8 %5
B BMEE WEMEE WREE RRILR

R R e e
Jig 5 Pig THRHHR (%) 6.31 4.30 1.12 0.61
S R G (%) 0.30 0.37 6.35 5.59

TRRLEE(%) - - 0.67 -
TR (%) 0.25 0.20 0.13 0.09
SR LR (%) - - 0.76 0.26
LRSI (%) 0.15 0.07 2.84 3.83
CER R (%) 7.52 6.63 4.80 3.92
CRRLBR(%) 0.04 0.04 1.48 0.36
ZIRCHE (%) 0.04 0.04 0.29 0.20
LRI -2-C Tk (%) - 0.06 0.20 0.13
CAR S TR (% ) 0.09 0.05 0.11 0.06
TSR (%) - - 0.12 0.16
FRRHE (%) 0.17 0.20 0.12 0.07
TR]ROEE(%) 0.01 0.01 0.02 0.01
J2-2-CHEIR T TR (%) - - - 0.02
FIROTE (%) 0.03 0.01 0.06 0.02
TR I-HECE (%) 0.13 0.15 0.11 0.08
LIRFTR (%) - - 0.01 0.01
3-HIETRRCER (%) - - 0.02 0.02
2,2,4- = HIE-1, 3 L S T RINR (%) 0.13 0.13 0.10 0.09
CRRCEE (%) - - 0.02 0.01
TERFBE(%) 0.02 0.01 0.01 0.01




362 LA ARk 2 IR 2024 4F S 40 % 2 W
%% 1 Continued 1
Nl KAl 8 5
FUR WHEME O RAULE MMEME RHULR
s s s e
FEFRIEERR (%) 0.02 0.02 0.04 0.03
SRR (%) 0.04 0.05 0.05 0.03
VR (%) 0.57 - 0.01 0.51
TR 5 R S TR TR (% ) 0.07 0.08 0.09 0.07
PR P g (%) 0.22 0.38 0.17 0.26
T BERR H R (%) 0.07 0.30 0.07 0.08
CR 9-280%-1-1E (%) - - - 0.01
AR y-Z$ R (%) 21.43 28.92 23.55 22.49
8-55 IR (%) - 0.06 - -
-+l (%) 25.34 22.19 20.65 21.10
35 7 R ZIEEHE (%) - - 0.05 0.07
KR PR (%) 0.04 0.04 - 0.03
TR NI (%) - - 0.03 0.03
J - R 216 (% ) - - 0.09 -
IKAGIR =R (%) 0.75 0.11 0.06 1.30
3-(3,5- MU T B4R BRI ) IR R (%) 0.02 0.04 0.02 0.03
Jig 17 Pt 1P (%) 0.14 0.15 0.08 0.08
1-TFE(%) 0.03 0.03 0.03 0.03
4,7- "5 5-2,4,7,9-P RS- 350 (%) 0.07 0.16 0.08 0.05
1-F 7R ( %) 0.23 0.12 0.06 0.26
[ T2k e 51 55 At B 4R A L (%) - 0.06 - -
JFRENE( %) 1.49 3.12 3.72 3.38
2 SAE AL (% ) 19.83 20.88 21.89 14.65
FLEIBE(%) 0.05 0.04 0.03 0.03
THEE (%) 0.09 0.11 0.07 0.05
15 MR ) 4-HE 32, 5- T HISE-3(2H) -IR TR (% ) 0.49 0.82 2.21 7.67
W g i ( FREE ) (%) 0.01 0.07 0.05 0.14
JIg 01 T 2- B (% ) 0.44 0.42 - -
3-T-1 (%) 0.03 0.03 0.03 0.05
3-T = (%) 0.04 0.09 0.05 0.06
i AT I (%) 0.04 0.04 0.04 0.05
7,9- AT B 1A IR [ 4.5]55-6,9- -2, 8- (%) 0.09 0.03 0.03 0.04
REIWTER CR (%) 2.15 1.45 1.52 1.60
R (%) 1.60 0.81 0.28 0.29
3R (%) 0.04 0.07 - -
TR (%) 0.90 0.72 0.56 0.45
AHERR (%) 0.10 0.40 - 0.17
FEAHR (%) 0.33 0.81 0.41 0.39
Jig iy g ZTE(%) 0.33 0.57 0.52 0.39
2-CIREE (%) 0.06 0.18 0.14 0.18
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Fig.1 Heat map and cluster analysis of volatile aroma substances in strawberry fruit under different cultivation mode
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Table 2 Effects of different cultivation modes on the relative con-

tent of volatile aroma substances in strawberry fruit

AW KAt 8 5

R BEHLH RAUER WHEM AR
e FIE FIm FHE
BT (%) 16.18 13.10 19.77 16.54
PR (%) 46.77 51.17 44.20 43.59
F5HIERR (%) 0.81 0.19 0.25 1.46
BNITE( %) 0.47 0.46 0.25 0.42
A (% ) 21.46 24.21 25.71 18.11
WK IHGTER (%% ) 0.50 0.89 2.26 7.81
Jg iR ( % ) 0.51 0.54 0.08 0.11
it A TR (% ) 0.13 0.07 0.07 0.09
BNITR (%) 5.12 4.26 2.77 2.90
NEMiEE (%) 1.03 1.78 1.36 1.43
ik (%) 4.48 0.86 0.47 5.10
HAth (%) 2.54 2.47 2.81 2.44
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Fig.2 The changes of various volatile aroma substances in strawberry fruit under different treatments
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