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Analysis of aroma compounds in 9 jackfruit varieties

WANG Junning’, REN Xueyan, YU Shuming, HE Qipeng, FENG Feng, LIU Guangcai, YE Chunhai
(Agricultural College of Guangdong Ocean University, Zhanjiang 524088, Guangdong, China)

Abstract: [Objective] This study analyzed the aroma components in nine jackfruit varieties and classi-
fied the varieties based on aroma components using principal component analysis and cluster analysis.
The characteristic aromatic components detected in jackfruits were quantified using the odour activity
value (OAV), ratio of concentration of the volatile compound to its odour threshold. Aroma components
with the aroma value greater than or equal to 1 were regarded as characteristic aroma. [Methods] The
aroma components in the nine jackfruit varieties were analyzed by headspace solid-phase microextrac-
tion-gas chromatography-mass spectrometry (SPME-GC-MS). The flesh tissue was homogenized with
beater in liquid nitrogen. Flesh (0.2 g) was weighed in 20 mL jaws and added with 5 mL of saturated so-
dium chloride solution to extract aroma ingredients for 40 min. Aroma ingredients were detected by
SHIMADZU QP2010-Plus gas chromatography-mass spectrometer with an automatic injection. A 65
um PDMS/DVB solid phase microextraction extraction head was aged at 250 C for 1 hour in the gas
chromatographic inlet before injection. The chromatography was equipped with a DB-5 capillary column
(30 m x 0.25 mm x 0.25 pm) and the column temperature was raised following the procedure: initial
40 °C for 1 min, an increase to 100 ‘C at 3.5 °C -min’', and to 180 “C, and a further increase at 5 ‘C -min’'
to 250 ‘C, which was maintained for 3 min. The inlet temperature was kept at 250 ‘C. There was no
shunt. The carrier gas was helium at a flow rate of 1.0 mL - min"'. Desorption of the extractor at the inlet
was allowed for 2 min. The mass spectrometry conditions included an electron impact ion source (EI),
an ion source temperature of 230 ‘C, an interface temperature of 280 ‘C, a detector voltage 350 V, an

electron energy 70 eV and a scanning quality range of 35-335 amu. The external standards were methyl
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isovalerate, butyl isovalerate, ethyl isovalerate, butyl acetate, isoamyl acetate, n-propyl acetate, butyl bu-
tyrate, benzaldehyde, n-hexanal, isovaleraldehyde, active amyl alcohol, 1-pentanol, isoamyl alcohol, n-
butanol, isobutyl isovalerate and isoamyl isovalerate, which were of HPLC purity grade and purchased
from Sigma. Sodium chloride (AR) was provided by Sinopharm Chemical Reagent. [Results] There
were 130 volatile components in the nine jackfruit varieties, including 71 esters, 16 alcohols, 19 alde-
hydes, 8 ketones, 3 acids, 6 hydrocarbons and 7 other substances. The nine varieties were dominated by
ester-based substances, followed by alcohol substances, acid substances and so on. The major aroma
components in the nine varieties included 12 components, namely isoamyl isovalerate, isopentyl isooc-
tanoate, propyl isovalerate, amyl valerate, butyl isovalerate, amyl valerate, esters, isobutyl isovalerate,
phenylpropionaldehyde, isoamyl alcohol, ethyl isovalerate and isoamyl acetate. The characteristic aro-
ma was different among the nine varieties. The principal component analysis and cluster analysis (inter-
group connection) were used to classify the nine cultivars. The case system cluster analysis was carried
out based on the Euclidean distance. When the distance was 9, 6 varieties including the ‘Haida 2” ‘No.
20" ‘Siji” ‘No. 28" ‘No. 45" and ‘Red flesh 327" were grouped together in a class, which displayed
obvious difference with the other three varieties. When the distance was 11, the 9 varieties could be di-
vided into two categories, ‘No. 92’ alone as a class, and the other eight as the other class. And the dis-
tance between ‘No. 92’ and the other eight varieties was the greatest (25). The main aroma components
in ‘Haida 2’ ‘No. 20" ‘Siji’ ‘No. 28" ‘No. 45" ‘Red flesh 327" ‘305" and ‘Soft type” were isoamyl
isovalerate, amyl isovalerate, butyl isovalerate, ethyl isovalerate, propyl isovalerate and heptanoic acid
heptyl ester, without isoamyl octanoate. The main aroma components in ‘No. 92’ were isovalerate bu-
tyl ester and isoamyl octanoate, which was unique in ‘No. 92’. The comprehensive scores of the aroma
components in the nine jackfruit varieties were in order of ‘No. 92’> “No. 45’> ‘305’> ‘Soft type’>
‘No. 20’ > ‘Haida 2"> ‘No. 28’> ‘Red flesh 327> *Siji’. There were more than 40 esters in ‘305’
‘Soft type” ‘No. 28" ‘No. 45" and ‘Siji’. However, in ‘Red flesh 327" there were only 30 esters, but
alcohol substances, aldehydes, hydrocarbons and other substances were most abundant among the nine
varieties. There were isovaleraldehyde, isovalerate, isoamyl alcohol, isovaleric acid and phenylethyl al-
cohol in ‘Haida 2’ ; ethyl 2-methyl butyrate, ethyl isovalerate, isopentyl alcohol and isovaleric acid in
305’; ethyl 2-methyl butyrate, isoamyl acetate, ethyl isovalerate, isoamyl alcohol and isovaleric acid
in ‘Soft type’; ethyl isovalerate and isoamyl alcohol in ‘No. 28”; isoamyl acetate, ethyl isovalerate and
isoamyl alcohol in ‘No. 45”; isovaleraldehyde, alcohols and isovaleric acid in ‘No. 20’; isovaleralde-
hyde, isoamyl acetate, isovalerate, isoamyl alcohol and phenylethyl alcohol in ‘Red flesh 3277; isoamyl
alcohol in ‘Siji’; and isovaleraldehyde, (Z2) -2-decenal, isoamyl alcohol, phenylethyl alcohol and isova-
leric acid in ‘No. 92”. [Conclusion] Although the aroma components of the nine varieties of jackfruit
were different, the important aroma components of the nine cultivars were esters, which accounted for
more than half of the total aroma and formed the major flavor substances in jackfruit. Isoamyl alcohol
was the characteristic aroma substance in the nine cultivars according to the results of OAV value anal-
ysis. Isooctanoate was a unique aroma ingredient of ‘No. 92, which was quite different from the other
eight varieties. ‘Red flesh 327’ had the least amount of esters, but it contained the largest variety of
substances including the specific component of 1-chloropentane, which provides a special aroma of
this cultivar.
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Table 1 Aroma components of jackfruit ol (pg- kg"
B "R 205 b 28% 455 209 4327 S 2%
Aromatic components Haida 2 Soft type No.28 No.45 No.20 Red flesh 327 Siji No. 92
. Fi2 Categories 34 52 45 43 48 33 30 41 39
fig 2% Esters _
¥ & Content 52.878  57.738 54936  57.109 54.265 46.169 33.201 53.106  69.596
(E)-T-2-Mi-1-= 2- AL T IR I - - - - - - - 0.591 -
(E)-But-2-en-1-yl 2-methylbutanoate
2 -CUJA IR £ 3T 2-Hexenoic acid, ethyl ester - 0.523 - 0.018 - - - - -
2 -HISE TR 1K Isopentyl 2-methylbutanoate 0.046 0262  0.163 - 0204 - - 0.083 0.222
2,4-C IR L. 2,4-Hexadienoic acid, ethyl ester - 0.320 0.197 - - - - - -
2- T B IE KR 2-butyl-n-valerate 0.015 - - - 0319 - 0.036 - -
2-T Jfili& 2.1 2-Butenoic acid, ethyl ester - 0.053  0.046 0.142 - - - - -
2-HIH - TR IR LB - 0.358  0.247 0202 - - - - -
2-Butenoic acid, 2-methyl-, ethyl ester
2- - A IR 7 T 0.599  0.787  1.833 - 0.998 - 0.250 - 0.070
Propanoic acid,2-methyl-,3-methylbutyl ester
2-H 5 TR T I Butyl 2-methylbutanoate - 0.067  0.020 - 0.119  0.030 - - 0.434
2-HIEL- TR T - 0.255  0.290 - - - - - -
Butanoic acid, 2-methyl-, ethyl ester
2-HHIE T IR 2-Methyl-butyl butyrate 0209 0288  0.117 - 0.450 0371 - 0.106 0.985
2-F R IR IR £ 0.016  0.028  0.022 0.018 - 0.030 - 0.013 0.029
Butanoic acid, 2-hydroxy-3-methyl-, ethyl ester
2- LS O R R T - - - 0.155 - - - - -
2-Ethoxyethyl 3-methylbutanoate
3-RIET R 5 - 0.034 - - 0307 - - 0.036 -
3-Phenylpropionic acid, 3-methylbutyl ester
3-HIHE T I % T e - 0.025  0.022 - 0.032 - - - -
2-Butenoic acid, 3-methyl-, 3-methylbutyl ester
3-FHRE IR T -2- M L - 0.593 0318 0275  0.036 - 0.490 1.042 -
Valeric acid, 3-methylbut-2-enyl ester
3- R e o -3- TR S B T T 0.061 0.127  0.060 0.097  0.147 0.114  0.068 0.067 0.073
3-Methylpentan-3-yl propyl carbonate
3-FRdk-3-HIE TR 1 0.027 0499 0414 0.095 - - 0.047 - -
Ethyl 3-hydroxy-3-methylbutanoate
4-F TR OBE - - 0.226 - - - - - -
Butanoic acid, 4-chloro-, ethyl ester
S PIIR-2- L P i - - - - 0.144 - - - -
Benzenepropanoic acid, 2-methylpropyl ester
2 FRR -2~ FH 25 A 6 il - - - 0.026  0.048 0.145 - 0.025 0.072
Benzoic acid, 2-methylpropyl ester
ZH R T HiE Benzoic acid, butyl ester 0.062 0038 - 0.113 0223 0.721 - 0.189 0.138
K HI 2,18 Benzoic acid, ethyl ester - 0.169 - 0282 - - - - -
ZKH R 5 /%15 1-Butanol, 3-methyl-, benzoate 0.192  0.113 - 0319  0.605 1.493  0.027 0.388 0.229
2K Z.TR N K Phenylacetic acid propyl ester - - 0.037 0.099  0.087 - - 0.048 0.074
2K . T Tig Benzeneacetic acid, butyl ester 0.032 - - 0.056  0.034 0.022 - - 0.173
2K % £, T5 Benzeneacetic acid, ethyl ester 0.030 0.137  0.106 0313  0.035 - - - -
TAIR-2-FA B T ks - - - - - - - 0.188 -
Propanoic acid, 2-methyl-, butyl ester
AR s Amylpropionate 0.011 - 0.017 0.026 - - - - 0.083
T & 1A Butanoic acid, propyl ester 0.012  0.059  0.013 0.024  0.099 0.103 - 0.118 0.154
T2 T Ti5 Butanoic acid, butyl ester 0.126 - - 0.163 - - 0.117 - -
T'J& .18 Butanoic acid,ethyl ester 0.045 0.545 0346 0208  0.132 - 0.027 0.036 0.103
TH& 5T s Butanoic acid, 2-methylpropyl ester 0.024 0.026 - - 0.051 0.070 - 0.023 0.359
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#F1(4) Table 1 (continued)

Wi BR25 205 T 28% 455 205 4327 eSS 925
Aromatic components Haida 2 Soft type No.28 No.45 No.20 Red flesh 327 Siji No. 92
TR 5 1% 18 Butanoic acid, 3-methylbutyl ester 0.499 0.159  0.072 0.499 0293 0.667 - - 0.895
R EE-N-TREE Cyclohexyl-n-butyrate - 0.281 - - - - - 0.495 -
Z.F32-H1-1- T fi% 1-Butanol, 2-methyl-, acetate 0.013 0040  0.163 0.173  0.183  0.089 0.231 0.061 0.532
CLR-2- F R D 2 i - - - - - - - - 0.147
Hexanoic acid, 2-methylpropyl ester
CU2 T B Hexanoic acid, butyl ester 0.026  0.177  0.031 0.027 0.180 0.187 0.020 0.164  0.147
LR Z. 1% Hexanoic acid, ethyl ester - 0.105 0.075 - - - - - -
CLER 5 %[ Iso amyl hexanoate 0.037 0.110  0.062 0.024  0.119  0.099 - 0.041 0.063
PR HIR 41 0.122 0.113  0.056 0.064  0.052 0.057 0.059 0.037 0.047
1,2-Benzenedicarboxylic acid, diethyl ester
T2 — T 2% Phosphoric acid, tributyl ester 0.109 0.160 - 0.089  0.164 - - - 0.147
11B4PR £ BE Ethyl sorbate - - - 0270 - - - - -
J5-3- Uk 5 57 LR B Cis-3-hexenyl valerate - - - - - - 0.625 0.455 -
1% %12 T 15 Isobutyl tiglate - 0.034 - - 0.052 - - 0.048 -
15 % IR 5% 1K 8 Iso-amyl tiglate - 0.116  0.026 - 0.124 - - - 0.081
1L CLEE 3-Methylbutyl hexanoate 0.024  0.116  0.045 - 0.124  0.104  0.022 - 0.154
¥R X6 Octanoic acid, 3-methylbutyl ester - - - - - - - - 13.571
LR-2-2.5E O Acetic acid, 2-ethylhexyl ester - - - 0.031  0.032 - 0.063 - -
LR TRTE Acetic acid, propyl ester - 0.050  0.136  0.139 0259 0210 0226 0.163  0.062
LR T B Acetic acid, butyl ester 0.090 0541  1.039 1286  1.827 2771 1320 1.207 1.887
LRA I Citronellyl acetate - - - - - - 0.239 - -
2B 7 Acetic acid, ethyl ester - 0.082 0224 0313  0.068 - 0.101 0.038 -
LR T T Acetic acid,2-methylpropyl ester - - 0.014 - 0.037 0.048 0.124 0.019 0.144
R 5+ 1% Tsopentyl hexanoate - 0.481  2.060 0.028 2175 0.738  2.526 0.585 1.121
5 TR T 5 Butylisobutyrate - - - - - - - - 0.118
S R R-3- 2RIk P 0.086 0473  0.156 1.184  1.177 0.554  0.105 4211 0.036
Butanoic acid, 3-methyl-, 3-phenylpropyl ester
FIRER-3-H3-3- T Ml - 0.176  0.206 0252  0.421  0.030 0.060 0.069 -
Butanoic acid, 3-methyl-, 3-methyl-3-butenyl ester
T IR R R 0.035 0.166  0.093 1.642 0292 0337 - 0.548 -
Butanoic acid, 3-methyl-, phenylmethyl ester
SR P9 Butanoic acid, 3-methyl-, propyl ester ~ 1.484  1.033 3740 4709 2464 3.096 2.028 0.497  5.058
S8 T g Butanoic acid, 3-methyl-, butyl ester 11.773 11.530 4711 12.200 18.06 11.300  8.447 14.101 24.099
51 HE Butanoic acid, 3-methyl-, methyl ester ~ 0.101 1.155 1362 2541 1.065 0.006 1.239 0.028  0.645
5% IR % Pentyl 3-methylbutanoate 12.986 0.320  7.500 7.647 0266 10.75  0.018 8.615 9.449
1% Z. B Butanoic acid, 3-methyl-, ethyl ester 3132 14.860 13300  7.696  3.953  0.058 3.727 1.094 1.746
5t 5+ T T Isobutyl isovalerate 2.224 2.237 1.480 2282 3672 1726 - 1.817 -
LR e L T 16.195  17.530  13.720  10.620 11.150  9.527 10.402 15.042 5.279
Butanoic acid, 3-methyl, 3-methylbutyl ester
1E ] BB AR B Y IR I - 0.033 - - 0319 - - 0.078 -
N-Butyl-beta-phenylpropionate
St IR-2- 3, 2. g 2435 0242 0.171 0.762  1.586 0.648 0.287 0.393 0.970
Butanoic acid, 3-methyl-, 2-phenylethyl ester
IR CUlE Hexyl isovalerate - 0112 - - 0.081  0.068 0.270 0.347 -
A2 Ketons 5 Categories 4 5 5 4 5 8 6 6 6

5 # Content 0.075 0350 0220  0.110 0277 0222 0.558 0.146 0914
1-(3,4— IR IE) 2 0.026  0.022  0.025 0.026  0.071  0.016 0.022 0.025  0.026
Ethanone, 1-(3,4-dimethylphenyl)-
2,5- L H L 4-pR L3 U - 0.191  0.105 0.024 - 0.019 - - -

2,5-Dimethyl-4-hydroxy-3-hexanone
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F1(4E)  Table 1 (continued)
BRIY wBR2Y 205 pinga) 285 455 205 40327 LS 925
Aromatic components Haida 2 Soft type No.28 No.45 No.20 Red flesh 327 Siji No. 92
2-T'f{l 2-Butanone - 0.066 0.062 - 0.091  0.025 0.036 0.040 -
2-BEfi 2-Heptanone - - - - - 0.006  0.071 - 0.467
2-Ffi 2-Nonanone - - - - 0.038  0.079 0.044 - 0.234
2-/% i 2-Pentanone 0.016 0.024 0.011 - 0.023  0.012 0.352 0.032 0.127
6-F 3E-5-FE4fi-2-i 6-Methyl-5-hepten-2-one 0.015 - - 0.022 - 0.031  0.033 0.017 0.034
2K 2 Acetophenone 0.018 - - 0.038  0.018 0.034 - 0.016 -
F T FEIE T #-3,3-D2 i - 0.047  0.017 - 0.036 - - 0.016  0.026
Isobutyl n-butyl-3,3-D2 ketone
43 Hydrocarbons 2% Categories 1 1 1 2 1 2 4 1 2
7 & Content 0.111 0.091 0.060 0.757  0.046 0271 598 0.105 0.205
1,1- =N HFE A Jt Propane, 1,1-dipropoxy- - - - - - 0216 - - -
1,2-30 Cy- = TR S8 2t 0.111 0.091  0.060  0.038 0.046 0.055 0.044 0.105  0.050
1,2-Bis(gamma.-trimethylsilypropoxy)ethane
1-54-1%)5% Pentane, 1-chloro - - - - - - 5.427 - -
2- L A5 T -1,3 25  Z oe - - - 0719 - - - - -
1,3,2-Oxathioborolane, 2-ethyl-5-methyl-
3R 1- PR T b - - - - - - 0.113 - 0.155
Butane, 3-methyl-1-(methylthio)-
5-F3E-1-J#4% 1-Heptene, 5-methyl- - - - - - - 0.396 - -
B5K Acids ﬁlf Categories 2 2 2 0 0 2 1 0 2
7 = Content 0.751 0.451 0.240 0 0 0.405 0.183 0 1.153
3-CHHAR %) TR 3-(Methylthio)butanoic acid - - - - - - 0.183 - -
3-FR AR 0381 0388  0.152 - - 0.290 - - 1112
Butanoic acid, 3-hydroxy-3-methyl-
5#/% 2 Butanoic acid, 3-methyl- 0370  0.063  0.088 - - 0.115 - - 0.041
N 5 Categories 14 12 11 15 13 14 17 10 8
fit 2% Aldehydes
;& Content 2.339 3.149 1.987 3.758 2255 3246 3.520 6.217 2.638
5-F ZH#-1-% 5-Dodecen-1-al 0.018 0.045 - 0.181  0.126 - 0.018 0.072 -
(E)-2-CV)fili% (E)-2-Hexenal 0.427 0.186 - 0.406  0.069 0.574 0.210 0.072 0.118
2,5- I HIEE 2,5-Dihydroxybenzaldehyde 0.189 0.108  0.132 0.034  0.074 0.152 0215 - -
2-FHL 2- T} 2-Butenal, 2-methyl- 0.016 0.086 0.051 0.019  0.037 0.023 0.159 0.129 0.056
3,3- 5 L% Hexanal, 3,3-dimethyl- 0.015 0.055 - - 0.034 0.012 - - -
3-Z%5E-2- TN M 1% 2-Propenal, 3-phenyl- - 0.256  0.173 0.521 - 0.301 - - -
B- R 5% B-Cyclocitral - - - - - - 0.506 - -
KA Benzenepropanal 0.111 1.660 1.075 1.136 0949 0.038 0.477 5.002 -
2% H % Benzaldehyde 0.168 0.258 0.138 0.506  0.194  0.689 0.071 0.271 0.054
2K 2.1 Benzeneacetaldehyde 0.133 - - - - - 0.025 - -
T % Butanal 0.249 0.072 - - 0.108  0.295 0.229 0.032 0.922
BE% Heptanal - - 0.050 0.039 - 0.059  0.036 0.024 -
%4W Decanal - - - 0336 - 0.181 - - -
L% Hexanal 0.045 0.092 0.106 0.113  0.049 0.106 0.313 0.206 0.053
% Octanal - 0.216 0.183 0.241 0.240 - 0.337 0.366 -
- B Dodecanal 0.117 - - - 0.158 - 0.120 - -
(E,E)-2,4-B¢ )75l 2,4-Heptadienal, (E,E) 0.015 0.020 0.021 0.052 - 0.058  0.026 - 0.028
X8 Butanal, 3-methyl- 0.775 0.095 0.039 0.098  0.151 0.721 0.711 0.043 1.301
(2)-2-%4 )71 2-Decenal, (Z) 0.061 - - 0.062  0.066 0.037 0.041 - 0.106
(2)-2-B&J7 1% 2-Heptenal, (Z) - - 0.019 0.014 - - 0.026 - -
BEK Alcohols T;f Categories 8 9 9 7 8 7 10 9 11
7 = Content 5.191 4.085 3.374 2497 2341 3280 11.361 4.748 8.263




5 FART A 9N E N RE A KRS0 581
#F1(4) Table 1 (continued)

AN "R ; WA 28% 455 205 4327 UlES 9245

Aromatic components Haida 2 Softtype No.28 No.45 No.20 Red flesh 327 Siji No. 92

(R)-2-J% % (R)-2-Pentanol - - - - - - 0.244 - 0.148

(2)-1- [2- I BE-3- CHB A ) -2- PR 0 2 B T - - - - - - - 0.116 -

(Z2)-Cyclopentanol, 1-[2-methyl-3-(methylthio)-

2-propenyl]-

1- Tl 1-Butanol 0275 0250  0.094 0.127  0.094 0.175 0.892 0.588 0.426

2-FF%:-1-T'B% 1-Butanol, 2-methyl- 0.839 0520  0.334 0.113  0.171 0447 1.623 0.398 2.597

2-F3E-2 4-/% — % 2,4-Pentanediol, 2-methyl- 0.197 0209  0.104 0238 - 0.207  0.134 - 0.686

2-H13£-3- T 3-Nonanol, 2-methyl- - 0.102  0.018 - 0.028 - - 0.028 -

2-HIFE AT 1-Propanol, 2-methyl- 0.072  0.039  0.026 0.022  0.025 0.068 0.100 0.064  0.403

2-2.% -1-CHil# 1-Hexanethiol, 2-ethyl- 0.027 - - - - - 0.153 0.056 -

2,3- L3 T2 - - 0322 0346 - 0267 - - - -

3- Buten-2-0l,2,3-dimethyl-

3-Fi3E-4- T )f-1-F% 4-Penten-1-ol,3-methyl- - 0.099  0.085 - - - - 0.113 -

3-HI3E PUA - 1-F% 3-Methylthio-hexan-1-ol - - - - - - 1.552 - -

7-+ =M% 7-Tridecanol - - - - - - - - 0.164

2K Z.l% Benzeneethanol 0.142 - - - - - 0.024 - 0.094

Tt W% Silanediol, dimethyl- 1298 0935  0.994 0999  1.055 1.521 1.827 1.701 1.430

S I%HE 1-Butanol, 3-methyl- 2.341 1.609 1373 0.998  0.701 0.862 4.812 1.684 2157

2-F#fiE 2-Heptanol - - - - - - - - 0.158

JE4b Others Fli 2 Categories 4 3 3 3 4 4 5 3 4
i Content 1.635 1.486  1.362 1.518 1489 1475 2462 1.839 1.745

FAE R LS Oxime-, methoxy-phenyl- 1.437 1402  1.285 1352 1288 1.217 1.862 1.682 1.390

i -4M = i Cis-asarone 0.028  0.040  0.038 - - 0.029  0.023 - -

%45 1E T 3 N-Butyl tiglate - - - - - - - - 0.201

75 Citronella - - - - - - 0.372 - -

1-(Z AR G )-4-(1- FR AR k- 1-H G 2,0 2K 0.126 - - 0.142  0.121  0.179  0.159 - 0.115

Benzene, 1-(dimethoxymethyl)-4-(1-methoxy-

1-methylethyl)

1,2,3-= I JE-5-Q2- I 5D - - - 0.024  0.031 - - 0.110 -

2K Benzene, 1,2,3-trimethoxy-5-(2-propenyl)-

254 Fa-4- T HE L) 2-Amino-4-nitrophenol 0.044  0.044  0.039 - 0.049  0.050 0.046 0.047  0.039

T VRO ARAT I .

Note: “-” not detected.
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Fig. 1 Comparison of aroma components in 9 varieties of jackfruit
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Fig. 2 Clustering analysis of the 9 varieties of jackfruit based on aroma components

®2 ERDHVFHEER TR
Table 2 Eigenvalues and contribution rates
of principal components

RS % B TUHRE E S Al

Principal AL Percent of Cumulative percent
P Eigenvalue . . P

component variable/% of variable/%

1 32.012 24.437 24.437

2 24.722 18.872 43.309

3 19.658 15.006 58.315

4 14.994 11.446 69.760

5 12.875 9.828 79.588

6 12.069 9.213 88.801

7 9.216 7.035 95.836

8 5.454 4.164 100.000

AT b 326 BCHIT 6 A 25 73 (1 508 1 S s 2 A i A R
B3

1 ER I TTRR R N 24.437%, EE BT T
W 2- T W 2- H R O 7 I S 2- BRI . T IR S T
B 2-BEEE 7- T =M TR R Tl R TR TR O
Fii-2- FH L YRR A5 9% 1E T 08 SR R 5 IR K R
TG 2- T 3SR - (R ) T e 2-
Fe2,4- R LR TR (2D)-2-53 01 2-F3E T
R T e N R G S 2-H 5 T IR IS  3-FR R IR . T
P 7 I  6- FF -5 B0 -2 - T 45 Jse 70 R4 2 o

52 E AT TTHRAR N 18.872%, E Mt T VR
SEIREE BER = T HEER 2 - FOE T R R 15 SR
SRR O 2- R -3-H - TR A 7
FE-N-T25-3,3-D2 fifl . 2- H 3 T RIS \ 3- H 2 I de-3-

PIFEBR RIS T R S I\ 2- 2.3 -1-CUh I « 57 R
S THESE R 15 B

53 F A TTER R N 15.006% , BT 2 -
FHOE TR S Rl S 19 N- 17 36-3,3-D2 i L 2- & k-
A-THFE ATy 15 R T G S 2- T B 2- -3 i
3-T -2 -l - TR IR e KR R ClE L 2-
B 2-TIRIEE AT S B

54T TR N 11.446%, E BT 3-%¢
Fe-3-FIL TR S S PR R 0 xX- 2 < o L 2-
F2-TIHIR OB 2-FHE- TR OFR O O B8 2,5-
T4 R3O AR R AR 2,4-0
IR T TR LS M R .

55 ERA TTRRE N 9.828% , £ Bk T 5%
PR -3-FH -3 T e 57 IR R I S 2- T 2 1E TR AR I
LR 5 G 1- (3,4~ H ORI 2 i R T 1R 2-H
FETNTG  3- 2K 5L A G 7 s T B L LR TR TR A X
SE R

556 XM TTERE N 9.213%, L HE M T 3-H
B R T -2-J B R R SRR SR L
IR HER-3- 2R PTG L 1,2,3-= H AR JE-5- (- 3-8
i R R R R 55 1 BAE B

MR & 32 553 (P DT RR 2 1] AT 21 o 255 7T
Hr 48 ¥, F=F1 x 0.244+F2x0.189+F3 x 0.150 +F4 x
0.114+F5%0.098+F6x0.092, 9/ & ) 6 > pi s
B WR3 S — N 929, UF 4 fkx
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Table 3 Jackfruit stock master split table

fh & Variety F1 F2 F3 F4 F5 F6 F Hi4% Ranking
3K 25 Haida 2 2.811 -3.146 -8.445 8.041 ~12.148 -20.017 -3.291 6
305 -35.278 20.490 23.269 14.070 -2.732 2314 0.304 3
VL Soft type -26.223 7.185 8.960 14.920 1.638 1.042 -1.739 4
28 5 No. 28 -10.630 10.719 —41.482 6.246 9.023 14.381 -3.871 7
45 %5 No. 45 -8.521 18.448 9.617 -25.590 20.959 -8.480 1.207 2
205 No. 20 11.563 5.290 -17.960 -8.880 -10.813 -12.225 -2.070 5
Z1.[A1 327 Red flesh 327 9.306 -56.758 5.296 7.597 13.601 -1.740 -5.624 8
P4 Siji -17.490 -19.839 7.232 -21.401 -18.570 15.637 -9.753 9
925 No. 92 74.463 17.611 13.512 4.997 -0.959 9.088 24.836 1

1:F1~F6 7 6 AL F A& RGEET

Note: F1-F6 are 6 main components; F is the comprehensive score of each category.
JE, 9N E G RN ER D G AR NEEMRIK R REE R RR A HE R  RRR R OB

KN 9257 >4557>305" > WA > 20 57>
K257>285 >4 327 > PUZF’,
25 REERIFHEESRSY

S (OAV) IR E MR E 5 1% EH S
BRI PR LU AR, B SAEN 1, s X il Bl 3 B X R 5
(7 SRR F 28 /N 1 00358 ML i 2 7 ) X ol o
I3 A TG A AR R 7K SR A S DTk
WK, AR 4 WA, 25 i 2R B R AIE A SR A
FERMEGEENER. WR25 R IEE SR

3057 AFFIER SR N 2-HE TR O R IR &
B DR S DGR s VB &R R IE & SR N
2-HRET IR OHE 1R 5 IR B8 57 IR B ¢ B
TR 5 285 R A S5 N e IR IR g AN 5
JREE ; <455 PHRRIER SN N SR IR R
LT IR 5 20 5 BIRHIE R S8 R S I S
PRI S I s LU 327 [R5 S0 9 7 T
LR FEIRIE 7 IR 06 5 S K O s DY 11
FRAE &SR NI 5 <925 I IE &S N

T4 REERSFETSHS OAV S

Table 4 OAV analysis of characteristic aroma components in jackfruit fruit

FAMME S {E Aroma value

Aroma

AR

Aromatic components threshold/ K25 305 HTZEN 28% 455 205 2114 327 Mz 9245
(ng-kg") Haida 2 Softtype  No.28  No.45 No.20 Red flesh 327 Siji No. 92

2-HET 1R 2.1 0.100 0 - 255 290 - - - - - -
Butanoic acid, 2-methyl-, ethyl ester

5t %% Butanal, 3-methyl- 0.200 0 3.88 0.48 0.20 0.49 0.76 3.61 3.56 0.22 6.51
TR 53 )X ¥ Isopentyl hexanoate 2.000 0 - 0.24 1.03 0.01 1.09 0.37 1.26 0.29 0.56
IR L1 3.000 0 1.04 4.95 4.43 2.57 132 0.02 1.24 036 0.8
Butanoic acid, 3-methyl-, ethyl ester

(2)-2-Z5}i % 2-Decenal, (2) 0.070 0 0.87 - - 0.89 0.94 0.53 0.59 - 1.51
5 X% EE 1-Butanol, 3-methyl- 0.0003  7803.33 5363.33 4576.66 3326.66 2336.60 2873.30 16 040.0 5613.00 7 190.00
5 X% Butanoic acid, 3-methyl- 0.0003 123333  210.00 293.33 - - 383.33 - - 136.60
7K 2T Benzeneethanol 0.0100 14.20 - - - - - 2.40 - 9.40

VALY BAE N SRS,

Note: The compound threshold is a reference value"*"”.

SR (2)-2-SHRE SHIRRE R LI IR
30

RSEHIRFIE
B A SAE A

i®

ARIr Mo A e LR A
R R R B R A

EIALIR BE S e RS ER SIS R AR 5 o ARSI IR
Rt B AR . ARSI SR S, A A
JR AL AN [F] S R AR SRy Z AR K. £E 350 %
PSR AR H%E&ZEE\ZE&TEaiFDZ@‘B ¢
BE R HRFIE A S . B S 230 2R &K
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S R TFER T TEM PR E R AR
RNHFER SR, Ok LR AE. O L.
2-HEET R ZBEFN T 1R B R AT AL R R & AUk
G300 FEARHE T, AE 9 A b F A A £ 3 Bl L2
PRI 2 PP 1 PR R AE A NS o AR A Ao
S IREE A 9 AN it Bl A B RFAE B Sy, T (2D -
2-BIME AL 92 5 R A AR U . IR T
P TR e LG S LR TR S TR e T e TR R
PIlE2- FIE-1- T B OFR T I — AR be L
AR IR T R T SR L B
e » (FR I O o 1) A ASCBRIAE JC R R A, TEv 4 W
e 1 T R E R Sy, B Rt — 2 T .

WA FEOE 3 35 BN A AL %8 i AR
VIR DAER RN E . 9N AR U A S 9%
RAEP5T 130, Hr B SRP5T 71 M, o5 S R 1
54.61%. SHT AL RAFE, BRI R T 2 &
BRS8NI 70 R I 2 v ) 2- R T
B2 .16\ .18 TG CUFR 218 2-F 2L T 1R T g ¢ 1%
TR R T IR SRR T ASFI & SRHE. EH K
MERR L EYRI R IET FEE ARG LR T
FATTBREBOR, F 2N 7 IR e I e B S R
A, R R A R A R, BRI AR, Rk
PRI A SR A, R T BR A bR R A AR,
IR S T R SRR R, IR SR R B
(1) 7K SR A A R, 28R S I e B P ) A R A
AR, R LR B A WA KR E EE A
M, AR JE 5 = H P A = DAL I R 2R 4 Jo ) it
TR E MR IR ZI A, X 5T A AR —
B W E PR EA RIS RE
FHAE, BB R A E S, 7R AR
L, 1-FUR G B A B, R CEER AR E, XL
o3 A AR 9 3 25 B e At 1 R R

RS B T TN 9 5 I i R AT 40 2R
R IE B /b, 3 E X 9 A T R EHE SRR
PEECR I, 7£°92 57 i B, F R 7 I e 2 HARR S
() 83, A H 5 A R AR DO, AE SR i 5 1
fl 8 AN fb R IE B Rz o (R E AT AT K 2 5
2057 PYZT L2857 ‘4557 C 4L 327 3057 A
TR X 8 RHISEG K REUE, 5925 58
SRR . (E LTI 327 & PG I B ) s S5
Fdse b, Rl 1A S 19 57.97% , AH Z it & 1
H AW A o HoAth 8 A4~ it R b 22, HE SR BT 1)

MR IR IREH), A 1770, BERY AN S
REZ I R FRRAE O N an Rp i 2. 40
3277 IR A o LR et 8 A i R A AN

LA B Z I 1-5U5E (9.48% ) /& 1%t RIFAT I AL
g1 -5 B R B, N LA 327 dh R B TR
R AR

]jo
4 45 @

O E AL R AU E R BOR HAZ 9
il 2 1) B A U S AR R I 9 3 R
RN BLE, DRI SR AR F 1 9 2 A X
WRHE 2. LRI, (92457 i AR A 8 A i
BRI ZE B, HA 8 N R I — K.
223 OAVEIE T, dh RAF, HAHEFR T BAF,
T AL 9 A dh RS R S
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