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Abstract: In this study, the differences in sensory quality, chemical composition and antioxidant activity of tea infusions made from
Chibiquntizhong, Zhongchal08, Zhu yeqi and Dangui cultivasr were investigated for the first time. The volatile components of four different
varieties of Qingzhuan tea were analyzed. using headspace solid-phase micro-extraction (HS-SPME) coupled with gas chromatography-mass
spectrometry (GC-MS). The result-showed that significant differences were observed in the chemical compositions of Qingzhuan teas made
from four different varieties. The total antioxidant activity, ability to inhibit hydroxyl free radicals, DPPH free radical scavenging activity of
Qingzhuan teas.made from Zhongchal08, Zhu yeqi and Dangui cultivars were higher; Correlation analysis revealed the significant correlations
between the‘antioxidant activity of Qingzhu tea and the total amounts of tea polyphenols and catechins and total amount of caffeine, in particular,
the correlations with EGCG and malic acid were the strongest; the sensory score was positively correlated with the contents of water-soluble
sugars, trans-2-decenal and nonanal, while negatively correlated with the contents of gallic acid, 3-methylfuran, acetophenone and isophorone;
There were significant differences in aldehydes, ketones and alcohols among the different varieties of Qingzhuan teas, and the unique aroma of
Dangui cultivar was related to the abundant aromatic aldehyde and ketones. Sensory evaluation revealed that there was no significant difference

in the sensory quality of Qingzhuan teas made from the four varieties. The analyses of major chemical components, antioxidant activities and
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sensory quality of different varieties of Qingzhuan tea would provide an important reference for breed selection and application of tea varieties.
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Table 1 Comparison of chemical components among different varieties of Qingzhuan tea

EE A T REREARAR F % 108 figet T
ki 4 281.3142.25° 339.3347.21° 298.8843.28™ 309.9545.44°
iR 17.410.62° 20.2840.78° 18.1140.33° 16.166.30°
T AR 55.9543.21° 85.58:44.09° 88.4240.85° 89.7845.48°
R % By 101.70-44.85" 165.59+1.80°% 92.1943.34° 109.1543.98"°
R 5.1940,38° 7.5940.01° 4.9140.33° 6.0340.54°
AT 5.7040.36° 4.8540.07° 3.4140.06° 3.3740.22°
oI, 23.6540.68" 26.3140.90° 19.2340.35° 19.3840.53°
IRELE 22.80+.19" 52.74:40.82° 17.3740.05 19.0740.01°
AR EE 17.8940.21° 23.0142.59° 12.974.33° 16.94:41.16
FhE 0.7240.12° 1.2340.27° 0.7240.22" 1.1340.17°
Kok 40.3840.82" 48.6740.53 37.140.67° 26.9740.53"
PSS 37.3140.71° 41.92+40.28" 51.4640.64° 43.1140.21°
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Table 2 Concentrations of catechins.and organiciacids among different varieties of Qingzhuan tea

P RSy T REREARAT # % 108 Hket 7 FHi

GC 2.3940.28" 3.9840.29° 1.4040,02° 1.3140,05°
EGC 5.8040.22° 10.516.18% 5.1940.31° 2.49+40.06°
C 0.3640.07° 3.2340.21° 1.3626.03" 0.9640.15°
EC 1.540.06 2.8840.23° 0.4240.06° 0.9240.04°
EGCG 8.2340.18° 22.4310.61° 4.5640.17° 8.7640.10°
GCG 1.7240,06° 3.3040.22° 1.9640,04° 1.3140,05°
ECG 2.2540.42" 5.46:4.24% 1.560.09° 2.2840.15
CG 0.5140.10° 0.9540.06° 0.9440.09° 1.04:40,03°
B8 35140.21° 4.1240.58° 4.2340.27° 3.9240.28°
ATAR L 3.6840.58° 4374073 3.3740.43° 3.4640.64°
AT 8.22-41.28" 10934057 4.1240.28" 7.3140.59°
FRB 1.3740.17° 2.1140.49° 0.7740.23° 1.2240.12°
JRIHB 1.1126.11° 1.4840.02° 0.4820.12° 1.0340.23°
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Ae 71 (14.58 pg/mL) ¥HLE & T HAh oA BHT
(p<0.05); KM 5 Rl FT il 45 DPPH H B3R
A& 71 (31.19 pg/mL) B BAK T HAb & FF BHT

(p<0.05); FREEFEAAMNHTHiIT G A4 #2 5 AL fE
(128.11 U/mg) & T-HAth 5 F (p<0.05), DPPH H Hi
FiERRE S (2242 pg/mL) 5 BHT EREMHER.
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Table 3 Comparison of antioxidant activities among different varieties of Qingzhuan tea

FEAAE M FEERRRAT + 7% 108 Het 5 FHix
BHLEALAFE A7/(U/mg) 13.5140.07° 15.3320.51° 14.2140.12° 13.2040.66°
il B s A8 A /(UImg) 128.1141.59° 136.65:4.41° 131.114.09° 133.7240.45
DPPH & ¥ 349 1C5o 18/ (ug/mL) 22.424.15° 14.5840.77° 31.19H.71° 27.554.73°

E: Fl—ATRF F8 474 Duncan A2 & 0.05 K-F E£F 2%,

e
0.04 -
£ SRR
0.02 +
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0.00 | 1 ] |
5 10 15 20
ikl
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Fig.1 Chromatogram of organic acids in Qingzhuan tea

processedby chibicommunity cultivars
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Leg &P e th LA T LG M L oAt Ak
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EHSHXZMA LA RS SEREIRERELR. 5
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Table 4 Correlation analysis of the major chemical components in Qingzhuan tea infusion with its antioxidant activity

AR5 AR BALEALRE o7z B ke DPPH & Bk 49 IC5 18
%y 0.718** 0.715** -0.867**
FULER 0.556 0.679* -0.757**

oo A% 0.632* 0.267 -0.941%*
IWREEE 0.815** 0.619* -0.909**
HIERE 0.507 0.464 -0.935**

FAEE 0.172 0.122 0.621*

EGCG 0.717** 0.665* -0.910%*

AT 0.372 0.314 -0.878**

FRB 0.544 0.383 -0.852%*

E: < BEAMX (p<0.05); **MBEAKX (p<0.01),
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1. WEREFHALEY) (B 2). Hh & EREm)
A N FREER (15.70~32.55 pg/L). p-4
PR (17.05~20.92 pg/L). T (4.57~22.98 ug/L) Al
R, J2-2,4-F% IS (9.03~17.24 pg/L). BESSAEHZS 2
ERESMNEY, BEYEESELEEITENHEG
I (35.85%~44.87%), FEAFEARMIEE (D, T
). AR CRHEE. OB, WAL, i (x
2-CURIE . R, R -2,4-FF ZIGIE . 2-R0h-1-18) &5 JL
WRNE KR, SBFATEMNLH R
21.67%~31.12%, FEAFE-FHEENE. p-5 %
Fl o- 22 o

AFl SRR SS . BB A B
BRI 22 e PR b e o1 75 1 2R PRI RS I A 1
THAB=ANFR ARBEREAPRI PR S Fh BT i) 5 1 25
MR A& A, H¥m T AL A Al B
FUAEWHEFRZE 108 SFt AT S b & 2 im, M
TEFHEE SR AT E G 2 & B NERE AR A
RIN, IEERAERA AR B ARG, MR
BRI AR AT, AT ST DUAS B T 751 2 A
ST B AR AR N, o/ REERH A P

R IR IR R L Bl B, B4R PHEEMFRE
A A AP B, PIReS HOR QRS 77 &Y
SRR SE, B R B IEEE, K
WEAS TR AR SR R P I E B, Il
PR RS . M. O, &M LRI RS
R FEFS S, 2-CMlE. (EE) -2,4-5 JhlE
LRI TN B A A EE TR, 1,2,3-
= RS R R B e i AR R
O 15 ) e I N i TV g o SO R s ey
BRI RIS S A — 2 s T 55V H 2% B
BAE, JFERL N T T AR ZEF TR T Ths AR
(1) it 5T ARG

s e BRI B BB I I

RENCOOII B OO NGO B O

LI L O L B O B B

COoOCCOoOOCOoOOOoOOOoOoO

e

5 10 15 20 25 30 35 40 45 50 35
Fhf ]
B2 PHEMERITIZELMERS GC-MS BEFR
Fig.2 Total ion chromatogram of Qingzhuan tea processedby

Chibicommunity cultivars

*5 TRMMEHEFTINEEESHIEE (ne/l)
Table 5 Major aroma components of different varieties of Qingzhuan tea infusion

Fr ot PR B J7] TREBRARAT #7108 Het 5 VKES
1 3-F Aok 1.97 0.18 ND ND ND
2 * 2.37 0.26 ND 0.20 ND
3 1-/Kb43-B5% 2.51 0.26 ND 0.20 ND
4 1- /% M#-3- R 2.56 0.47 ND ND 0.83
5 B R 24T ik 2.73 ND ND 0.30 0.79
6 R-2- SR 3.50 1.63 0.71 0.45 1.56
7 NR-2- SR B 413 0.17 0.84 0.61 ND
8 i3 4.45 6.85 7.81 6.47 6.19
9 R-2- T 6.16 3.82 2.65 4.03 3.92
10 2t = H K 6.75 0.84 1.55 1.18 1.05
1 2- R 7.67 1.54 1.69 0.46 ND
12 NR-4- Mt 8.01 2.29 1.66 171 1.90
13 )3 8.09 3.87 3.20 3.36 4.02
14 TEL T B 9.20 0.23 0.50 ND ND
15 1-F 8h-4-F 3R 9.59 0.49 ND ND 0.52
16 R-2- 10.58 2.31 1.23 1.1 2.35
17 S 10.70 8.35 10.80 4.66 10.93

TR
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LR
18 R -2-F Mt 11.49 ND 111 0.65 0.67
19 1-F K-3-85 11.74 3.20 477 2.30 2.94
20 6- 7 H-5- & H-2-7) 12.12 7.36 4.05 4.05 5.90
21 2-iF SR Ak 12.31 6.36 ND 3.63 4.78
22 B-2- (-0 2 ) =k 12.79 1.93 ND 1.24 1.23
23 FEE 12.88 2.82 1.19 1.39 2.38
24 BB -2,4- B =W 13.23 17.24 9.03 12.89 15.76
25 APAR 14.05 0.96 2.08 ND 0.74
26 IR -2-FH-3-B% 14.20 2.77 ND 242 1.98
27 2,6,6-= ¥ A IR THALHR 14.34 3.25 5.74 ND 0.92
28 KB 14.81 1.42 1.66 0.89 5.32
29 1- LAk -2-F Bhotkos 15.11 2.76 3.18 3.19 4.20
30 2-F Hi-1-B% 15.61 13.81 9.39 9.69 13.96
31 X THA 15.92 2.40 ND 1.82 0.04
32 2-F Hi-1-B% 16.15 ND ND 0.78 ND
33 IR- B AR 16.30 15.25 15.18 11.60 ND
34 B -RA AR 17.13 ND 6.68 ND ND
35 3,5-F —Hi-2- B 17.36 6.92 ND 5.78 551
36 FAEEE 17.71 5.40 13.60 2.15 2.92
37 eSS 17.97 457 22.98 10.22 17.47
38 B R-2,4-F — it 18.13 1.74 ND 1.40 1.82
39 KB 18.27 2.52 6.73 0.91 1.18
40 S AR R 18:63 0.60 ND ND ND
41 3-FH-2-1F) 19567 2.08 0.80 1.29 158
42 B JR-2,6-F s 2029 2.87 1.44 3.40 2.92
43 B-2-F- il 20.61 4.28 3.31 3.63 5.41
44 AZAR B L 21.24 ND 3.62 ND ND
45 -4 21.50 2.97 3.60 2.89 3.46
46 o=k R BE 22.05 1.95 422 2.33 1.38
47 KApERT B 22.20 0.71 0.58 ND 0.53
48 ARertE 22.45 10.67 10.22 9.01 9.46
49 R 22.84 2.05 1.86 2.18 2.88
50 BR-2 A s 23.18 2.60 ND 1.76 2.15
51 S-ERATHR B 23.45 10.19 10.05 7.46 6.50
52 YaitBs 25.13 2.48 4.07 ND 4.06
53 B -2-F Mt 25.42 351 1.46 ND 2.07
54 - AR 26.63 1.96 1.52 1.24 ND
55 1-F AR 27.40 2.46 2.45 2.78 2.81
56 ot BL P i 28.26 ND ND ND 1.62
57 FkotEs 29.20 1.25 0.81 ND 1.04
58 145-ZF k56 =5 % 29.35 155 1.13 ND 1.08
59 Mt 29.89 1.08 0.55 ND 1.22
60 KB AT BE 30.53 0.72 1.08 ND 1.23
HTR
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61 BN B 31.67 0.97 ND ND ND
62 a-TIN 31.92 3.68 3.20 5.76 ND
63 T 32.26 1.97 ND 3.78 ND
64 -4 B 32.67 11.74 8.45 9.52 1357
65 F-Aet R AR 33.78 3255 15.70 16.36 32.49
66 2,6- =4 T KR 34.28 171 1.96 131 1.43
67 5-F AHR-6,7-=F AR5tk 34.30 1.45 ND 121 ND
68 X34 35.07 20.92 19.49 17,05 19.11
69 24-ZHET KB 36.14 175 2.49 2.22 231
70 Z SR B 36.68 6.71 7.49 7,08 9.40
7 FAETE AR 38.14 2.77 483 29.10 3.16
72 a- B 39.49 15.36 10.04 451 6.23
73 6,10,14- = F S+ 47-2-5 48.25 2.54 2.88 181 2.77
74 AR B T B 49.02 0.55 2.07 2.28 2.73
Srog w AR VU SR RS I B SR SRR, WP
S ol o8 UL R FRRRBEREARRRIRIT R, 3¢
E 30 o FHE: HRPHEE M TR A PR AR TR LURE
;E;H 23 HSTRLARBEREAFIRT I A 2 B USRS G 2%
3 ;; HURE el B R . B0 8 A
§1o§§ SASETIE TR, REN T AR B AR R
5 :{f . al Lafh 127 gy Al At T TS OL T HA S, AR S Aok
O e 5 1% Hofl IR A 4 5 R et
FAULEYRA SKH] SPSS HRAFXH Tk 7RI B b iR 7 A Al
3 FERME-EES U AN L) YT T AEORME T, JE—DAR 3 T S0 T R 4% 5
Fig.3 Types and proportions of aromas among different BB oy (R 7)o FLAR RV PENE | [e-2- 28 Ml |
varieties of Qingzhuan tea s 5 ECE T AR MR BIH T 3 /KT (p<0.01),

et SIRE VO A RMEIL B B2 KF (p<0.05);
MR T, 3-FAEEMIR . AW, FOh/RE . 2-H
HZR. 5-HIEIE-6,7- LIRSS 5 IR E I £
P2 AR
* 6 TEIMMERRINREITHELER

Table 6 Sensory evaluation of Qingzhuan teas prepared with different varieties
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et % MY RE, H@FE, BEERE 88 s aab 87 FALE 90.5
FHiE MRE, RE@kiE, F48 90 LLIRANIE 84 H AP A A A 905
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ket F AR BT E 91 ALY, %A%, HHhhE 86 89.23
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xR 7 BRFTEUFERS S ESRERSHHERES
Table 7 Correlation analysis of the major chemical components
in Qingzhuan tea infusion with sensory score

F ms AKX BB
ST 0.948**
S ry 0.585*
R-2- R Ml 0.821**
£ 0.761**
ERTE -0.765**
3-T Akl -0.960**
Ea -0.785%*
S AR B -0.950%*
2-FARE -0.764**
5-F £k-6,7- = F A Kok -0.737%*

E: *BEAMX (p<0.05); **MBEAX (p<0.01).
3 it
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