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Abstract: This study aimed to address the inherent limitations of traditional manual Zuoqing (shaking and withering stage)

in Guangdong Dancong tea, including its heavy reliance on empirical expertise, the lack of quantitative indicators, and the
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absence of controllable processing mechanisms. Three representative cultivars from majoy Dancong-producing areas were
used as experimental materials. We utilized self-developed controlled equipment for the shaking and withering stage to
compare the effects of automated versus manual processing on the flavor profile of the tea. The flavor characteristics were
comprehensively analyzed through sensory evaluation, quantification of key components (polyphenols, caffeine, and amino
acids), electronic nose (E-nose), and headspace solid-phase microextraction-gas chromatography-mass spectrometry (HS-
SPME-GC-MS), coupled with multivariate statistical analysis. The results indicated that while Dancong tea varieties exhib-
ited distinct cultivar-specific aroma and taste profiles, the two processing methods exerted minimal impact on primary
physicochemical indices and overall aroma structures. Controlled shaking and withering consistently maintained the bal-
ance of gustatory components and effectively replicated the flavor profile achieved through manual processing. Regarding
key volatile organic compounds (VOCs), Yinhua-scented Dancong was characterized by high odor activity values (OAV) of
jasmone, methyl jasmonate, and indole, which formed its signature honeysuckle fragrance. Zhilan-scented Dancong was
primarily defined by myrcene, ocimene, linalool, and methyl salicylate, presenting a characteristic orchid fragrance. Mean-
while, Milan-scented Dancong was dominated by geranylacetone, f-ionone, and dihydroactinidiolide, showing a complex
honey-orchid fragrance. Notably, the controlled shaking and withering technology significantly enhanced the OAV of floral
volatiles in Yinhua-scented Dancong and successfully reproduced the aromatic characteristics of manual methods in the
other two varieties, demonstrating good applicability and stability across different Dancong tea types. These findings indi-
cate that precise control over the shaking and withering stage can effectively optimize the formation of key flavor sub-
stances. This not only provides a scientific foundation for the standardization and intelligent automation of Dancong tea
processing, but also offers technical support for the transition from traditional tea-making experience to precision control.

Key words: Dancong tea; shaking and withering stage; controlled equipment for the shaking and withering stage; instru-

mental analysis; multivariate statistical analysis; flavor quality; aroma types
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Fig.1 Software system interface and connection schematic
diagram of green-making control equipment
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Table 1 Green making parameters
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(t/min) (r) (min)  (t/min) (r) (min)

1 2 1 90 1 1 120

2 2 2 120 2 1 120

ij‘é% 3 3 3 130 3 2 120

a4 4 9 140 4 6 120

"os 5 18 150 5 15 120

6 9 40 240 9 30 240

1 2 1 90 1 1 120

2 2 2 120 2 1 120
ot

3 3 3 130 3 120
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#H”

5 5 18 150 5 15 120

6 9 40 240 9 30 240

1 2 2 90 2 90

g 2 3 4 120 2 3 100
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Table 2  Electronic nose sensor array and performance
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Table 3 Sensory evaluation results of different samples of Dancong tea
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Fig.2 Content of polyphenols (A), caffeine (B), and amino acids (C) in Dancong tea with different green-making methods
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Fig.4 Effect of controlled green-making processing on aroma compounds in Dancong tea
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Table 4 OAV analysis of characteristic aroma compounds
A T sokg L OAY
ng/g)! R-YS K-YS R-BX K-BX R-BY K-BY
1 IEC H 20 3.09+0.10 - - - - -
2 AR R 350 0.23+0.00° 0.19+0.01° 0.27+0.04®  0.21£0.03b°  0.46+0.00°  0.33+0.03°
3 FH S B A T HE, R 50 1.82+0.34° 3.09+0.2° 4.10+0.61° 1.15+0.14¢ 3.81£0.13°  3.16+0.26°
4 2-TE AL A HILL M 0.0149  20.96+327%  26.18+3.66°  37.77+4.61°  20.22+1.79°  40.55+8.25'  50.38+6.15"
5 AN KT 6 8.24+0.27¢ 11.204£0.44°  31.7120.13°  42.13+2.70°  45.19+1.57*  35.73+2.44°
6 2-ZHk-5-F Nk RS 8.6 - - - - 9.55£0.31°  6.69+0.36°
7 IEFE R 0.59 57.2943.76°  80.17+4.43 - - - -
8 D-trigl R 210 0.97+0.44° 1.55+0.13¢ 6.33+£0.47" 3.90+0.34° 424+0.03°  3.25+0.05°
9 AP 17 20000 0.010.00° 0.01:0.00° 0.03+0.00° - - -
10 Bl FURAK 0.4 1.71£0.07¢ 2.4240.25° 9.97+0.72°  11.51£1.19®  12.79+0.08"  10.00+0.83"
11 FEE W& ME 22 3.4040.63 4.57+0.48" - - - -
12 JSEEEEEAR EE, BE REE S 026 81.73+2.61¢  81.4+3.13°  160.82+7.03° 155.07+8.70° 226.08+1.91° 175.98+2.14°
13 SRR AL W& 500 0.77+0.03" 1.09+0.04° 2.13+0.03° 3.20£0.31° 1.67+£0.01° 1.5+0.04¢
14 Iy RREE Wi, A 11.58  276.88+7.94° 393.3+13.23" 476.44+22.61° 480.12+22.58" 177.7740.05° 158.93+1.81°
15 WL AT 41100 0.01:£0.00° 0.01:£0.00° 0.01::0.00° 0.01:£0.00° - -
16 JH-3-C i T Eg A, R 20000 0.01:0.00 0.02:£0.00° - 0.01+0.00° - -
17 KHRTPEE B F, &AHEUE 40 10.15£0.19  16.81£0.57°  26.30+0.31°  33.79+1.43*  6.28+0.08°  5.09+0.42'
18 a-FATHEE i 300 - 0.15+0.00¢ 0.55+0.04° 0.78+0.21° 0.36+£0.01°  0.26+0.03°
19 B-IFPRERE i 40 5.5140.21¢ 7.4740.17° 11.04£0.75°  11.24+1.34°  16.79£0.49°  16.59+1.55°
20 it Bk 75 1.08+0.05¢ 1.54+0.17¢ 4.25+0.29° 4.49+0.46" 3.91£0.07°  3.07+0.27°
21 LS R, HH 6 89.6+2.46"  99.77+3.56"  46.87+0.46°  44.34+3.64°  32.43+0.68  48.93+0.50°
22 ARSI IR R R 3 6.84+0.06° 6.74+0.99° - - - -
23 P T PR i 9.7 1.99+0.02° 2.32+0.24¢ 4.15+0.21° 3.12+0.40° - 2.85+0.03¢
24 ORI iR R 781 0.68+0.01° 0.97+0.05° 0.44+0.03¢ 0.47+0.06° 0.15£0.01¢  0.43+0.04°
25 CRRC R R 6400 0.02+0.00° 0.03£0.00° 0.02+0.00° 0.02+0.00° 0.01£0.00°  0.03+0.00°
26 KE - R 34 - - - - 2939.6+38.36 -
27 o- RN K 1013.8 0.22+0.02° 0.2120.01° 0.16£0.02° 0.19+0.05" - -
28 B LR 15 1847.44+45.61¢ 2793.97+95.29 2132.44+52.68° 2267.56+58.13" 683.08+24.18° 651.15+59.79°
29 a- 52D BT, AT 3.78 4.730.10° 5.77£0.21% 6.27+0.38° 5.27+0.65" 5.45+0.17°  5.78+0.78%
30 I SE P ER L HT 0.186 90.50£2.17°  113.98+4.65° 126.70+10.55" 115.05£16.02° 304.84+7.02° 304.3+24.59°
31 B-EE BT WA 0.2 282.83+23.86° 331.17+14.39" 220.67+23.1¢  286.00£56.26° 321.00+15.11° 397.17+43.10°
32 o-TE WS BT, T 87 7.350.15° 6.69+0.49% 7.21£0.21° 6.87+0.66° 3.54+0.16°  5.84+0.72°
33 ARk AR AT, T 6 10.67+2.00  14.25+0.41° - - 33.88+2.55"  41.17+4.39"
34 REAEA AT 10000 0.13+0.00° 0.1740.01° 0.05+0.00° 0.07+0.00° 0.03£0.00°  0.06+0.01¢
35 Jmit',%’;@ B W, A 500 0.06£0.00°  0.08£0.00°  0.06:0.01° - 0.06£0.00°  0.06+0.00°
36 SRR H R i 3 64.96£1.87°  86.84+3.90°  30.86+0.53°  29.36+3.48°  0.83+0.68°  11.54+0.97°

i FAT ARV NG FRRR AN R AL B 2 [ A7 7E 22 57 (P<0.05); ¢

5| FHS: 2 SCHR120-25] 00 17 4t i

BEAY OAV TEPH R T J7 WA PR A 22 S A B 35

PR ERT AT

(P<0.05),

—"FIROAVIHEAR B ICSRRAAE; SRR A T Flavornet /A FF 8l e & ik

(P>0.05); 534, 2-1E S Sk g DUl N TS R il
RS o AE 2SR BAONSS AR S, OAV>]
A AL S TERE RIRHSE 5 N TGS FEA 535
A 20 B A1 21 Fh o PR Jr ZKHLALS OAV>10
P4 D S A ) O 4y ARSI 3] 13 RN 12 i, Horpdt:
HRGTA 11 R, AR I LR | DY R e 1.
B-EEE | SEH G RS Y . DT RERE A )
L. Bl . HAESE . DFREEENT OAV ZERSHIMT i
IANEEHH R /N T N TASGS (P<0.05), s W . — &K
AR PITE . 2- TE)RELTRIZE OAV ZEFS ST i 5 A

TEFE ST AN B R, %) A [R5 Fh 22 [0 < 22
5, G5 IRANTR : ZEARAE A RN, SRATR R . K
FITR | m5e =Fh SR AL G0 OAV B . H
H, BB OAV S350 2 24 A AU B NS I > A5 )
BANZK I 2.25 4% F1 2.04 1755 2K #1182 HH 5 19 OAV
%%U%%é%ﬂ%&%%%u%ééﬂ%&;&ﬂ@ 2.96 1%
I 7.53 A5 Ta) B PG A, 2R AR D) 43 5] 02 1.23 1% A
4.29 %5, (EZ 2EF/RUPINGS T, H AR . B iEE . OF
1%@? FKAZ 1R H g DU el DGR AL S I OAV 3
o Hith, ARHEN OAV 43 B4R AL T Y B A ZE A
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