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Abstract: [Objective] Studying the composition and dynamic changes of volatile components and free amino acids (FAAs)
in the pericarp of Yellow Passion Fruit during different growth stages, and clarifying the key flavor amino acids and
characteristic volatile components, can provide references for the aroma regulation, product development, and comprehensive

utilization of Yellow Passion Fruit pericarp. [ Method] Using amino acid analyzer and headspace solid-phase microextraction
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coupled with gas chromatography-mass spectrometry (HS-SPME-GC-MS), the FAAs and volatile compounds in the pericarp of

different growth stages (T1-T7) were detected and analyzed for differences. [Result] A total of 15 types of FAAs were detected

in the pericarp. Among the flavor amino acids, aromatic amino acids had the highest content, reaching a maximum of 98.48

mg~hg71 at T7, accounting for 39.03%. OPLS-DA and TAV analyses indicated that cystine was the key flavor amino acid that

affects aroma formation. A total of 90 volatile compounds were detected in the pericarp. Aldehydes were dominant during the

T1-T6 stages, while terpenes were dominant at T7. OPLS-DA and ROAV analyses showed that there were 9 types of characteristic

volatile compounds with differential expression. Among them, 1-octen-3-one was the dominant compound during the T1~T5 stages,

followed by benzaldehyde (T1-T4 stages) and heptanal (TS5 stage). During the T6 and T7 stages, (E)-p-damascone contributed the

most. [ Conclusion] Cystine was the crucial flavoring amino acid associated with the aroma formation of the pericarp. The

volatile composition varied by fruit development stages, such as l-octene 3-one was the dominant component when the

pericarp was forming color in T1-TS5, while (E)- B -damalenone when the fruit was maturing in T6 and T7.

Key words: Yellow Passion Fruit; fruit growth stages; pericarp; free amino acids; volatile components
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Table 1 FAAs in Yellow Passion Fruit pericarp at fruit growth stages (Hf7: mg gfl)
R Itf 3] Period
FAAs T T2 ] T4 TS T6 T7
RAHTR Asp 0.1606+0.0069ab 0.1432+0.0153b 0.1380+£0.0166b 0.1885+0.0274a 0.15934+0.0189ab 0.15531+0.0215ab 0.1771£0.0282 ab
RAWNE Asn 0.9362+0.1022b 0.7631£0.0286 ¢ 0.7267+0.0183 ¢ 1.63091+0.1729 a 0.3255+0.0178 de 0.4643+0.0564d 0.286610.0433 ¢
BE I Glu 0.155740.0239ab 0.1323+£0.0091bc 0.17124+0.0203a 0.1769+0.0124a 0.0725+0.0110e¢ 0.10121+0.0121d 0.1154+0.0168 cd
HE’ Gly 0.0073£0.0007 abc 0.009240.0011a 0.0080%0.0009 ab 0.008640.0024 ab 0.0038+0.0022 d 0.0058+0.0017 bed 0.005140.0003 cd
HEIR Ala 0.016840.0018 cd 0.0228+0.0041 ab 0.0192+0.0031 bc 0.0264+0.0029a 0.0268+0.0027a 0.013740.0021d 0.018240.0028 bed
B (Cys), 0.4918+0.0786 ¢ 0.5518+0.0363 ¢ 0.5332+0.0113 ¢ 0.49821+0.0222¢ 0.5038+0.0399c¢ 0.8643+0.0514b 0.9632+0.0385a

0.00500.0007 ¢ 0.0053%0.0006¢ 0.0142%0.0026a 0.0049£0.0008 ¢ 0.0048+0.0006 ¢ 0.0058+0.0003 ¢  0.0080x0.0008 b

0.0168+0.0024a 0.0170%0.0028 a 0.0153£0.0006 ab 0.0137+0.0007 ab 0.0136+0.0030 ab 0.0155+0.0014ab 0.0128+0.0018 b

0.012840.0026 cd 0.0099£0.0012d 0.0226+0.0028 b 0.0291£0.0057a 0.01824+0.0028 bc 0.02131+0.0029b  0.0216+0.0029 b

B-Z I THE B-AIBA  0.3621£0.0340a 0.3072+0.0291ab 0.2966+0.0279b 0.2790+0.0258b 0.2791£0.0338b  0.274910.0342b  0.2597+0.0378 b

B His 0.2260+0.0167a 0.1295+0.0210d 0.1483£0.0059 ¢d 0.1697+0.0174 be 0.18431+0.0070b 0.1701+0.0194bc  0.2189£0.0074 a
A Lys 0.013240.0033 ¢ 0.0112%0.0015¢ 0.0127£0.0014c 0.01994+0.0013b 0.0128+0.0018 ¢ 0.0225+£0.0028b  0.0273+0.0028 a
Sk NH4 0.0276+0.0021b 0.0274£0.0018b 0.0268+0.0015b 0.04421+0.0037a 0.0163£0.0032d 0.0238+£0.0019bc 0.021610.0018 ¢
FEE R Arg 0.0236+0.0027¢ 0.0218+0.0033 ¢ 0.0237%0.0045¢ 0.0578+0.0046d 0.0989+0.0128 ¢ 0.1240%+0.0117b  0.3583%0.0307 a
il Pro 0.1879£0.0302b 0.2370%£0.0114a 0.2531£0.0101a 0.211140.0042b 0.1158+0.0123 ¢  0.1039£0.0069¢  0.029340.0034 d

SR 2 HEE TOFAA 2.643310.2651b  2.3887+0.0915b 2.4094+0.0464b 3.3589+0.2154a 1.8354£0.0696¢ 2.3662+0.1523b  2.522940.1389b

Wi R EAA

0.0478+0.0077b  0.0435%0.0051b 0.0648+0.0055a 0.0676+0.0080a 0.04941+0.0019b 0.0651+0.0064a 0.0696+0.0026 a

P THEIER SAA  0.2496+0.0146¢d 0.1512£0.0199¢ 0.1719£0.0090 ¢ 0.2276+0.0200d 0.283240.0174bc 0.294140.0306b  0.5772£0.0379 a

e EIEME NEAA  1.9563+£0.2181b  1.859440.0470 be 1.849440.0254 be 2.7406+0.1672a 1.2075+0.0191¢ 1.7084+0.1114cd 1.594940.0997 d

[FATHR E A AN PR R ZE R i (P<0.05) .

Data with different lowercase letters on same row indicate significant difference at P<<0.05.

M2, HrpiyHE IR ( Aromatic amino acid, AAA )
HAEMERR . ANAMR, &R (Delicious
amino acid, DAA ) GG RA AR . BEMR . HMER,
HH R & FEFR ( Sweet amino acid, SAA ) A5 H & R .
WRERR ., HAMR . WaER, wIRZEER (Bitter amino
acid, BAA) fuifi B2 Me . A . HAm™.
F2AH, FEREER G RRE BT, T7 i
#5, H (0.984840.0413) mgg ., 15K 39.03%.

OPLS-DA 43 # & B, VIP> 1 i i B & JL R A
6Fh, HDRAMNG ., e, -2 iR T, M
% . K 2R RN 2R, X Sl B 2 FE R T e B A A
P E A LR E BT . 2 R S
2 TAV {H LA RN 3, R AIH TAV = 11
AIETRA e R ML &R, 0 U b 2 R A 42 ) 4

) TAV = 1, H TAV {HFER AW 5. 256
om&mﬂ%mv%ﬁﬁ moR R, MER S EEY
A AR R EFIERZ —
22 AEHERSEBERREELMERS T
221 REEF ARG AR
B A A A AR SR B R R R M) AR
R, WE 1 FTR, T1~T4 BHEER R s %
PERL A ARE O £, 5 Hik 93.74%~99.30%, BE#E
R, Ko m B, H T5~Te iif 2k
%ﬁﬁ%mﬁ?%,ﬁz,%%ﬁﬁ%%%ﬁﬁi
M ET, 7R TR S Sk EE, b A
14.32% F1 37.11%. BRI Z AL, BE2EW) L il 5 1
THE TR AL, 78 To B & ik 3 i
(26.61%).
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Table2 The pericarp of Yellow Passion Fruit exhibits flavor amino acid content during the growth period ~ (H.{i/: mg-gfl)

JX & 1 Developmental stage

BIREIER
Flavor amino acid T1 ™ T T4 Ts T6 7
SR FERE DAA  0.329410.0284ab 0.286 7£0.021 4be 0.322010.0290b 0.385340.026 1a 0.24454+0.0278 ¢ 0.2790+0.0299bc 0.31974+0.0329b
AR R SAA 0.438040.0313a  0.3984£0.0361a 04285+0.0085a 04158+0.0209a 0.3307£0.0195b 0.2934+0.0235bc  0.271 5+0.0054 ¢
HRZIERR BAA  0.045540.0045¢  0.0441£0.0026e  0.053140.0059de 0.076440.0040d 0.117340.0135¢ 0.1453+0.0115b  0.3791£0.0304 a

FEREIETR AAA 0504 6+0.081 1 ¢

0.561 7£0.037 4 ¢

0.5558%0.0133 ¢

0.5272£0.0226 ¢

0.5220%0.037 1 ¢

0.8856+0.048 7b

0.984 8+0.041 3 a

AT HE 5 A RVNS FBEOR AR 257 83 (P<0.05) .

Different lowercase letters after peer data indicate significant differences during different time periods (P<<0.05).

®3 REHREAFTRRXPERTEBR N TAV

Table 3 Flavor amino acids and TAVs in Yellow Passion Fruit pericarp at fruit growth stages

% AR BB HKIER A TAV
Species Amino acid Taste threshold/ (mg-gil) Tl ™ 3 T4 T5 T6 7
Asp 1.00 0.161 0.143 0.152 0.188 0.159 0.155 0.177
IR SRR DAA Glu 0.30 0.52 0.44 0.48 0.59 0.24 0.34 0.38
Lys 0.50 0.03 0.02 0.02 0.04 0.03 0.04 0.05
Gly 1.30 0.01 0.01 0.01 0.01 0.00 0.00 0.00
Ala 0.60 0.03 0.04 0.03 0.04 0.04 0.02 0.03
AR E LR SAA
His 0.20 1.13 0.65 0.89 0.85 0.92 0.85 1.09
Pro 3.00 0.06 0.08 0.07 0.07 0.04 0.03 0.01
Ile 0.90 0.01 0.01 0.01 0.01 0.01 0.01 0.01
TERE MR BAA Leu 1.90 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Arg 0.50 0.05 0.04 0.05 0.12 0.20 0.25 0.72
(Cys), 0.02 24.59 27.59 26.09 2491 25.19 4321 48.16
FEREIER AAA
Phe 0.90 0.01 0.01 0.01 0.03 0.02 0.02 0.02
100 [
- m HAth Other
% 80 B %25 Phenols
= NN
2 B 7232 Heterocycles
§ 60 ® ka2 Alkanes
E B 47 Aldehyde
[}
T:H 40 3% Alcohols
i ,
4z m fif2% Ketones
2;3; 20 || m 5% Terpenes
m [iE2K Esters
0 — -
TT T2 T3 T4 T5 T6 T7

Fig.

Developmental stage

&1

REHAESABTRRIER MY RER

1 Volatiles in Yellow Passion Fruit pericarp at fruit growth stages



62 I R F IR

539 %

—
w

80 60 40 20

(=)

12t
9.
6 5
4 4
3r Ilrzzu
ol T

: fiill IiH

B2 XEHASHBERREELMERSHEEE

Fig.2 Venn diagram on volatiles in Yellow Passion Fruit pericarp at fruit growth stages
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Table 4 Description, threshold, and ROAYV of volatiles in Yellow Passion Fruit pericarp at fruit growth stages
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