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Abstract: To investigate the physicochemical properties and key aroma compounds of Yihong congou tea across different
seasons, a multidisciplinary methodology was employed, integrating sensory evaluation, colorimetry, standardized physico-
chemical assays, headspace solid-phase microextraction coupled with gas chromatography-mass spectrometry (HS-SPME-
GC-MS), and gas chromatography-olfactometry (GC-O). Samples of spring-, summer-, and autumn-harvested teas from
high-altitude regions were systematically analyzed. Results showed that significant seasonal differences were found in
physicochemicals. Spring tea exhibited the highest amino acid content (4.13%, P<0.05) and sensory evaluation scores,
along with the highest volatile compound concentration (1633.68 pg/kg, P<0.05). Summer tea had the more content of
polyphenols (10.76%, P<0.05), while autumn tea showed increased soluble sugar content (5.69%, P<0.05). 63 volatile com-
pounds were identified across seasons, including 40 common to all samples. Orthogonal partial least squares-discriminant
analysis (OPLS-DA) and variable importance in projection (VIP) identified 7 key discriminators (VIP>1, P<0.05): Nerol,
linalool, methyl salicylate, (E)-2-hexenal, nonanal, linalool oxide I, and citral. GC-O analysis detected 18 aroma-active
compounds. Phenylacetaldehyde, linalool oxide II, linalool, and S-ionone demonstrated high aroma intensity (AI>2.5). A
comparative analysis of the aroma components in Yihong Gongou tea across different seasons showed notable seasonal dif-
ferences in phenethylaldehyde, a key element of floral sweetness. Higher aroma levels of linalool oxide 11, and (E)-furanoid
linalool oxide were found in spring tea. In summer tea, higher aroma intensity values were observed for linalool, N-butyric
acid (trans)-2-hexenyl ester and a-phellandrene. The woody aroma compound a-terpineol was only found in autumn tea. In-
tegrated analysis of GC-O and relative odor activity value (ROAV) established linalool (ROAV>10, AI>3.0), nerol
(ROAV>10, AI>2.5), p-ionone (ROAV>1, AI>2.5) and nonanal (ROAV>1, AI>2.0) were the key aroma compounds. These
findings could provide a theoretical foundation for enhancing the quality of Yihong Congou tea and the utilization of fresh

leaf resources.
Key words: seasons; Yihong congou black tea; gas chromatography-olfactory; physicochemical quality; relative odor acti-

vity value; aroma components
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Fig.1 Sensory qualities of Yihong congou black tea processed
in different seasons
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Table 1 Color qualities of dry tea, brew and infused leaves of Yihong congou black tea processed in different seasons

i THEPE WK i ERES
L alb L alb L alb
Es 41.76+0.02° 0.33+0.01° 31.15£0.02° 0.09+0.00° 44.66=0.06 0.53+0.00°
=2 41.77+0.01° 0.34+0.00 33.24+0.18" 0.08:£0.00¢ 44.4140.05° 0.510.01¢
7 41.20+£0.01° 0.38+0.00" 31.48+0.03" 0.18+0.00° 44.97+0.02° 0.560.01°
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Fig.2 Dry tea, brew and infused leaves of Yihong congou black
tea processed in different seasons
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Fig.3 Changes of the main physico chemical components
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Table 2 Qualitative and quantitative results of aroma components of Yihong congou black tea
K3 cas B Cmin) A AT (ke
# =2 73
1576-95-0 9.73 N2 e e - - 5.32+1.43
928-95-0 13.97 R R-2-C Ml 5.02+1.66 5.30+1.72° 7.78+3.82°
100-51-6 22.83 N 9.14+3.67° 4.11£2.61° 8.75+5.27
10339-61-4 23.01 3-THams - 3.02+2.69 -
111-87-5 2472 R - - 5.74+3.73
5989-33-3 25.09 R LT 32.00+11.68" 60.23+10.27° 40.56+21.99°
34995-77-2 26.59 T RRREE AL 11.81+4.53" 24.62+4.24" 28.35+17.07*
_— 78-70-6 26.63 Ty 297.62+81.41° 493.57+110.56" 481.13+262.31°
20053-88-7 26.74 Ji D R - - 59.25+33.07
60-12-8 27.23 RO 21.62+£7.21° 36.78+7.87° 31.49+13.66"
143-08-8 29.88 - - 4.32+1.22° 6.34+4.01°
112-42-5 30.21 g 5.94+4.11 - -
14049-11-7 30.35 (E)-F5Ram e A (kg 784 ) 7.92+2.83° 8.8742.54" 7.77+3.83°
99-48-9 33.42 5T 12.11£2.17° 2.79+0.97° 2.46+2.26"
98-55-5 31.45 o-FATHEE - 3.88+1.53 -
106-25-2 33.98 Litia L 590.04131.89" 167.03+30.31° 118.91+51.49°
590-86-3 6.42 S I 4.49+1.60* 3.44+1.36° 15.74+12.82"
96-17-3 6.58 2-HISE T 7.83+2.78" 7.72+1.39° 39.37+38.29°
66-25-1 10.92 EC 53.19+20.04° 42.34+7.05° 66.67+£31.27"
6728-26-3 13.46 R -2-C M 102.57+30.27° 48.99+8.05 85+0.98"
111-71-7 15.90 PR 9.87+3.25° 5.57+1.60° 12.56+6.21°
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Fig.6 Total and relative contents of the main aroma components
of yihong congou black tea processed in different seasons
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Table 3 ROAYV values of key aroma components of Yihong
congou black tea in different seasons
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Table 4 Based on GC-O smelling the aroma of Yihong congou
black tea processed in different seasons
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