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Abstract: To investigate the characteristic flavor profiles of cascara tea produced via different initial processing methods,
the volatile compounds of three primary-processed samples were analyzed using gas chromatography—ion mobility
spectrometry (GC-IMS) and headspace solid phase microextraction coupled with gas chromatography—mass spectrometry
(HS-SPME-GC-MS). The relative odor activity value (ROAV), in combination with chemometric analyses, was employed
to evaluate differences in flavor quality among the samples. The results showed that a total of 104 volatile organic
compounds (VOCs) were identified in the three Cascara Tea samples using GC-IMS, mainly including alcohols, ketones,
esters, and aldehydes. Using HS-SPME-GC-MS, a total of 55 volatile organic compounds (VOCs) were identified.
Specifically, 45 VOCs were detected in the dry processing sample (CX), 48 in the honey processing sample (FY), and 48 in
the wet processing sample (GT). Ketones and aldehydes were the predominant aroma compounds, followed by alcohols and
esters. Principal component analysis (PCA) and partial least squares-discriminant analysis (PLS-DA) revealed that the three
Cascara Tea samples produced by different primary processing methods exhibited distinct differences in their compositions
and concentrations of volatile compounds. The flavor profile of the CX sample was primarily associated with methyl
propanoate, 2-butanone, 2,3-dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-one and 2,4-dihydroxy-2,5-dimethyl-3(2H)-
furan-3-one. In contrast, the FY sample showed strong correlations with compounds such as (E)-2-decenal, butyl
propanoate, furfural and 5-(acetoxymethyl)-2-furaldehyde. Meanwhile, GT sample was most strongly correlated with hexyl
acetate, 2-octanone, geranyl acetone and dodecanoic acid. Based on the variable importance in projection (VIP) values from
the PLS-DA model and the relative odor activity value (ROAV), seven key aroma markers were identified: (E)-2-decenal,
1-hexanol, 3-methylbutanal, butyl acetate, ethyl heptanoate, 2-furfurylthiol and 2,4-dihydroxy-2,5-dimethyl-3(2H)-furan-3-
one. Aroma profile analysis indicated that the aroma characteristics of cascara tea varied among different primary
processing methods. The GT sample was characterized by more pronounced acidic, spicy, nutty, and roasted notes, whereas
the FY sample displayed a distinctive floral aroma. The CX sample, on the other hand, exhibited stronger nutty and roasted
characteristics. This study provides a scientific reference for raw material selection and evaluation and optimization of the
flavor quality of cascara tea during primary processing.
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A T AR g, T ELAUR BB AR, 2 R # A4 XUk
HA 2R, PR e e I P P 0T R SR B R A )
SRR T, 2 XH ROAV, 100, HRPE %0
SR B (8, 38 i 2 (2) SR H 54 A R A 4 1
ROAV, N 1 fis, e i 42 Fh &<t & .
PRSI 53 B AR ILSE 7 H ROAV =1 1% &8 XU
WA 1-ClE. 2,3- T f . 3-H 3L T, 2-F 3N
M IETEE. PR TR, 3-FA3E TR TS . T RR LS.
BRIR ZlE . 2-F L TR Ll . — W 2 ik . — 2
e ik . 2-Ik g FR B . DS AR 2,4- 3 dE-2,5-
-3 (2H)-IWENH-3-Fl] . KSR T . (B)-2- T
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Table 1 ROAV of aroma compounds in three types of cascara tea
ROAV(%)
wEY SR BIE (mg/kg) FE
cx FY GT
1-CL 0.0056 [ivgis 6.86 3.91 6.87
3-HEETEE(M) 0.004 flrg 0.27 0.40 0.39
3-HETEE(D) 0.004 flrg 0.05 0.18 0.10
2-F O S i 0.016 [ 0.48 0.31 0.52
diEa | 0.0502 [ 0.12 0.07 0.19
2,3-T M 0.00774 pizigt 1.04 0.43 0.93
1-154%5-3-F(D) 0.023 T 0.06 0.06 0.14
3- 1l 0.04 v 0.11 0.09 0.15
T 0.0011 A& 0.34 0.33 0.49
(E)-2-38 I 0.0003 [ 100.00 100.00 100.00
3-HIL T 0.0011 IR 5.52 3.85 447
B (M) 0.0028 &S 0.84 0.62 0.80
C 0.005 W& 0.44 0.85 0.83
2-HISL P 0.0015 U SRR 1.26 0.80 1.22
i3 0.012 -3 S 0.16 0.10 0.14
)i 0.0151 U IRA 0.38 0.23 0.41
IE T 0.000182 IR 46.41 25.94 55.45
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k1
ROAV (%)
EY S (mg/kg) FRE
cx FY GT
LR T T 0.000176 [ivgis 38.67 26.44 60.98
3-HIEE TR W 0.00022 7S 11.86 9.44 20.10
R T 0.01 [ivgis 0.05 0.04 0.10
IR T B 0.006 [ 0.10 0.04 0.07
TR 0.001 [l7gis 0.85 0.67 2.26
PR 2Tk 0.0019 i 1.03 1.50 234
CR T 0.005 [ivgis 0.13 0.22 0.33
2-HET MR 0.000063 v 3.62 3.09 6.56
T T ik 0.0011 o 1.17 0.74 1.55
T LR 0.00012 1 11.72 8.86 23.42
2- WK g F i 0.00008 i 54.96 36.27 85.68
WL 0.065 17T 0.14 0.10 0.11
o-JRME 0.041 T 0.21 0.14 0.25
AR 0.0001 v 100.00 100.00 100.00
IR 0.00022 iV 20.86 10.39 322
2,4- T 3-2,5- T HI -3 (2H) -k Ig-3- i 0.0223 JE 4.19 7.45 1.71
K h 0.000126 &S 11.30 18.96 8.34
5- -2k Y 1.11 v 0.28 0.79 0.16
T 0.0011 17 17.48 22.09 12.10
(B)-2-EHsis 0.00019 & - 38.26 13.41
SEE 0.003 & 2.81 457 2.29
TR H iR 0.04 & 0.14 0.29 0.10
FREmR 0.004 W& 0.21 0.51 0.26
3-H LK} 0.031 W& - - 0.23
2-2,FE-5- N s 0.016 IR - - 0.34

T BIE AR 5 SCRiR[40-42]; B SUHFAE i http://www.perflavory.com/search.phpts R4 5], “—"fRFTixW A H .

ROAV 4 54.96. 85.68, i= T HAth#y )ik, nl ik 2-0k
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AR AIPESS, AT RELEID T I BE DR 7 5y ek il
A2 52 TR A8 43 T, SRR e Ak ol HL A A Rt =),
DTS SO N 44 & M A S S BT AR e H o

SRy T RN fiff ML DB XU ) 5T, XA R VIP
(B =1 FIARXHSIHRIGEE(ROAV) =1 XA
FERAE R LA TE56 40T 5 LuXT, #0 H (B)-2-
LRI . -CUEE . 3-FH IR TS . 41T s . BEAR TR .
2R FR L L 2,4- —F836-2,5 33 (2H)-KI-3-
B3 7 i R -G8, M52 3 FhmMESR B S50
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