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Effect of Different Maturity on Quality and Aroma Composition of
C. Iancifolius Fruit

KONG Fangnan', LI Xinrong®>, ZHAO Jing', ZHOU Zhiluo', ZHOU Caixia', YAN Zhenling', LUO Peisi',
ZHUO Fuchang', HUANG Lijun', WEI You"’

(1.Guangxi South Subtropical Agricultural Science Research Institute, Guangxi Academy of Agricultural Sciences,
Longzhou 532415, China;
2.Guangxi Subtropical Crops Research Institute, Guangxi Academy of Agricultural Sciences, Nanning 530001, China)

Abstract: In this study, the quality and aroma components of Cyclocodon lancifolius fruit were examined at various stages
of maturity to identify the optimal harvest maturity. The result showed that the appearance and nutritional quality of C.
lancifolius fruit varied significantly at different maturities. With the increase of maturity level, the color of fruit skin
changed from green to red-brown to purple-black, and the longitudinal diameter and fruit shape index showed a decreasing
and then increasing trend, with maximum fruit shape index at maturity I. The weight, hardness, titratable acid content all
trended upwards and then downwards, with maximum weight and hardness at maturity IV. The transverse diameter, soluble
solids content and vitamin C content showed an increasing trend, with maturity V having the highest soluble solids content
and vitamin C content. GC-MS analysis showed that the aroma components and contents of C. lancifolius fruit varied
greatly with different maturities. Alcohols, terpenoids and alkanes were the main types of aromatic substances in C.
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lancifolius fruit. Among them, (E)-2-Hexenol and geraniol were the main aroma substances common to all maturities and

contributed differently to the flavor of the fruits at different maturity stages, while herbal, floral and fruity aromas were the

typical aroma characteristics of C. lancifolius fruit. Principal component analysis showed that the highest overall score for

fruit quality was obtained for C. lancifolius fruit with maturity IV. In summary, the harvesting standard of C. lancifolius

fruit was maturity III~V (140~150 days after flowering), and the best quality and flavor of fresh fruits were harvested at

maturity IV (145 days after flowering).

Key words: Cyclocodon lancifolius (Roxburgh) Kurz; maturity; fruit quality; aroma components
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Fig.1 Different maturity of C. lancifolius fruit
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Table 1 Composition and content of volatile substances of C. lancifolius fruit with different maturity

g (pg/kg)
5 2 YER M) I CAS%
I il 11 v \%
1 LI 64-17-5 17240.00  28850.00  26070.00  29190.00  28860.00
2 RA-2-CMEE 928-95-0 3590.00 4470.00 4860.00 4570.00 4870.00
3 S IEC 111-27-3 - 3360.00 - 3950.00 5570.00
4 Mii-o,0-5- = He-5- L MR HE DU S AL RN -2-FF B 5989-33-3 - 550.00 690.00 590.00 -
5 2,6- W JE-3,7-F i-2,6- 8¢ 13741-21-4 - - 380.00 - -
6 2 2-2- O 6728-26-3 770.00 800.00 990.00 1060.00 1590.00
7 KL 122-78-1 420.00 - - - 1130.00
8 _— j:_% 124-19-6 400.00 - - - -
9 (AL 66-25-1 - 440.00 - 390.00 -
10 2-(4-FHE-3-FR - 1-56) TR s 29548-14-9 - - 540.00 - -
11 ToSmEE 629-80-1 - - 710.00 - -
12 LN 586-62-9 210.00 2330.00 2460.00 2840.00 580.00
13 oy i 78-70-6 13250.00 - 52090.00  54910.00  29300.00
14 REAETE 1786-08-9 - 620.00 680.00 640.00 390.00
15 o R 98-55-5 3480.00 13880.00  16130.00  14240.00  7670.00
16 REAEmE 106-25-2 630.00 3620.00 3900.00 3510.00 -
17 Euy 106-24-1 2060.00 11370.00  12600.00  11210.00  5230.00
18 [N D-FriEh 5989-27-5 - 1390.00 1590.00 1670.00 370.00
19 (B)-p-Z s 3779-61-1 - 950.00 900.00 990.00 -
20 M- i 3338-55-4 - 2430.00 2640.00 3040.00 -
21 (3E,5E)-2,6- 1 #-1,3,5,7- VU 460-01-5 - 380.00 300.00 - -
22 a- A 3691-11-0 - 380.00 - - -
23 F N 123-35-3 - - 820.00 - -
24 PRI 99-85-4 - - - 160.00 -
25 E+HkE 629-62-9 1630.00 - - - -
26 EEke 629-78-7 350.00 - - - -
27 E 5 629-94-7 4960.00 57230.00  43720.00 - -
28 SHees EJuke 629-92-5 - 26580.00 - - 28250.00
29 EZ T4 112-95-8 - 3830.00 3130.00 - 2390.00
30 E= Ak 593-49-7 - 2.11 - - -
31 IE7SHE 544-76-3 - - 20800.00  5930.00  22160.00
32 RN T 120-51-4 - 2440.00 - 650.00 -
33 _— AR R 93-58-3 - - - 270.00 110.00
34 J-2-C A Y e 13894-63-8 - - - - 1480.00
35 T HmR R 41114-00-5 - - - - 490.00
36 [iEES K IH 23696-85-7 - 500.00 400.00 - -
37 [i7ES M 64-19-7 - - - - 170.00
38 - (B)-2-F 8 Jk-a- (1-N M SR ) ) 5932-68-3 - 930.00 - - -
39 1,2,4a,5,6,8a-75 & - 1- 57 3k-4,7- — HI 328 483-75-0 - 280.00 - - -

Vo Akath, 23, - ‘
2 ARRBGAELRSRIFIY AL L S &

Table 2 Types and contents of aroma substances of C. lancifolius frui with different maturity

. AR (%) SoFp 2k
FRYITsHE

I II III v \Y4
[[EES 42.52(2) 21.94(4) 16.29(4) 27.39(4) 27.95(3)
i 3.25(3) 0.73(2) 1.14(3) 1.04(2) 1.93(2)
(s 40.07(5) 22.01(10) 47.94(11) 66.67(10) 30.97(6)
IS 14.17(3) 52.88(4) 34.45(3) 4.24(1) 37.55(3)
S 0 1.44(1) 0 0.66(2) 1.48(3)

[IEES 0 0.29(1) 0.20(1) 0 0
[7ES 0 0 0 0 0.12(1)

HoAh 0 0.71(2) 0 0 0
At 100(13) 100(24) 100(22) 100(19) 100(18)

TE: O WETFFR XN A B R
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Table 3  Odor activity value and aroma types of C. lancifolius fruit with different maturity

5w FAT CASE A FURME TG
(ng/kg) I 1 it v v
1 a-FATH M 98-55-5 ETH. MEHER 330 10.55 4206 4888 43.15 2324
2 D-FrigdE™ 5989-27-5 Pt MG R ER 34 - 4088 4676 49.12  10.88
3 REM PR THIE™ 99-85-4 HHG . AP < 1000 - - - 0.16 -
4 S22 0 F M 13894-63-8 W G N - - - - -
5 AR RN TR 120-51-4 A Rk 10 - 24400 - 65.00 -
6 -2 928-95-0 PR WA 17 211.18 262.94 285.88 268.82 286.47
7 ey ECEM 111-27-3 et B UE 500 - 6.72 - 790  11.14
8 fa-2-C A" 6728-26-3 ity 17 4529 47.06 5824 6235  93.53
9 (S 66-25-1 AE . HEAES 5 - 88.00 - 78.00 -
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Fig.5 Distribution and contribution of volatile compounds
aroma of C. lancifolius fruit with different maturity
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Table 4 Variance interpretation of principal components

By FFAEE TR (%) STk (%)
1 13.175 50.673 50.673
2 7.725 29.711 80.384
3 3.083 11.857 92.241
4 2.017 7.759 100.000
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Table 5 Principal component load matrix

T
it

%! B2 B3 B4

Ytz ~0.886 ~0.054 0.430 0.164
1R 0.832 0.466 0.300 -0.030
LSz -0.958 -0.257 0.028 0.124
AR 0.507 0.776 0.066 0.370
T3z 0.756 —0.043 0.026 0.652
RV PEREDE Y & 0.338 0.932 0.096 —0.089
AL R -0.075 -0.970 0.229 —0.034
el RCHRE 0.476 0.878 0.023 0.050
o~ i 0.952 —-0.238 -0.119 —0.150
D-FriEss 0.958 ~0.283 -0.026 0.021
R R TR 0.324 —0.498 0.717 —0.366
R 2-2-C 0.746 0.473 -0.190 —0.428
1E O 0.282 0.696 0.634 -0.186
S -2- O 0.098 0.969 —0.061 -0.219
CL 0.564 -0.326 0.751 0.106
ArEd 0.359 -0.229 -0.881 -0.205
P S —0.543 0.799 0.029 —0.255
IR 0.583 0.363 -0.554 0.470

R ek 0.972 -0.042 -0.018 -0.231

R AL 0.813 -0.578 —0.060 0.029
iy 0.943 -0.287 —0.072 -0.153

Wi -p-2 i 0.902 -0.411 0.012 0.131
AR PR Y g 0.472 0.543 0.314 0.620
T ~0.866 -0.306 -0.080 0.388
SRR 0.942 -0.321 0.037 0.086
(B)-p-% )i 0.882 —0.465 0.065 0.040
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Table 6 Comprehensive quality score of C. lancifolius fruit
with different maturity

EASE F, F, F, F, Fupmy HEA
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1 1087  —2.619 1941  -1.421  —0.107 4
I 2332 1137 2769 —0.520 0475 3
v 3557 0835 0895  1.953 2.308 1
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