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Abstract: The quality and antioxidant activity of Xinyang green tea, Xinyang black tea, and Xinyang teas with different degrees of tossing
were compared using the fresh leaf raw materials (one bud and three leaves or four leaves). This provides a theoretical basis for the further
development and utilization of the fresh leaves of small-leaf tea varieties in the Jiangbei tea region. The main biochemical and volatile
components of the five teas were examined by spectrophotometry, liquid chromatography and GC-MS. Their antioxidant activities were
evaluated by the DPPH method, followed by sensory evaluation. The results showed that the contents and composition of the main components
in the Xinyang teas with different degrees of tossing differed. As the degree of tossing increased, the content of tea polyphenols decreased from
21.17% to 18.90% (P<0.05), the content of amino acids increased from 3.43% to 3.73% (P<0.05), and the content of flavonoids increased from
5.63 mg/g to 6.55 mg/g (P<0.05). The aroma components showed a steady increase trend, in particular, the contents of monoterpenes increased
significantly (P<0.05) e.g. f-pinene increased from 0.13 pg/g to 0.37 pg/g, E-f-basilene increased from 0.05 pg/g to 0.15 pg/g. Sensory
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evaluation revealed that the quality of tea subjected to light tossing was better . The calculations of the ICs, values of DPPH radical scavenging
revealed that with the rise of the degree of tossing, the ICs, value increased. The 1/ICs, value was significantly and positively correlated with the
content of tea polyphenols (P<0.01). The 1/ICs, value was significantly and negatively correlated with the contents of amino acids and

flavonoids (P<0.01), and significantly and negatively correlated with the contents of 19 volatile components (P<0.05). These results indicate that

the quality of the Xinyang green tea made from one bud and three or four leaves can be improved by a proper tossing process.
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Table 2 Content of non-volatile biochemical components in five tea samples (n=3)

% BREY%N KERWY% EL58/% odeak/(mgle)  RABR/Y%  EHE/(mg/g)
Gl 4.95:0.05%  49.41+1.00°  21.17+0.18" 41.80+0.19° 3.43£0.05°  5.63+0.05°
T2 527+0.06°  42.80+0.08°  20.60:+0.23 40.14+0.84° 348£0.07°  5.86+0.02¢
T3 5.70£0.06°  45.68+0.18°  19.97+0.30% 43.00+0.05° 3.56+0.03*  6.43+0.02°
T4  585£0.04°  4571x0.18°  18.90+0.15° 45.1620.11° 3.73£0.06°  6.55+0.01°
B5  3.04+0.02°  37.02£0.88°  12.43+0.79° 41.77+0.26° 4.06£0.07°  9.78+0.02°

E: ORISR AR N EFEATAREEZF (P<0.05), TFE.

212 R ZBAag iR

REMNA KRR R TR RIETRINE . &
SRR IR E BRI, WA S P g
MBSz, fFE 2 WA, 5 NSRRI 2E BS
NERIESR, KM afREERD, N 1243%, H5
HAeMEREZE (P<0.05); SR Gl SEkE
N 21.16%, 1H5 T2, T3 ZRAEE. T2, T3. T4
FEEDHN 20.6%. 19.97%. 18.9%, HIFITHEH,
T4 FWIRBEET T 3 R, 2R = T2,
T3 %/, HEHZEREE (P<0.05). 5 MAFEKEE
FEERPE S B ZREE (P<0.05), MEEMERE
JE (IR B & BeAE s n. e IR K BN
AT, . UK. RS RMEEN
HIEERIMERTRN, X2 &K,
213  RIAE Aok ak

RHERR & — R UMFRECA E I, S e T
RRE OS5 2 R A AR
VIEALTIOR, Al ZR A ik, S8R 2
AR, R 2 AT, BEE MR IIE, e
HE IR & AL, 7EAS A FIRE B i i fE
T8 KRR RE % BE 4 1) 5 2 e v ) 2 1 SR
RS, B CARENE A B 1 TR AR RS R A R B
R 5 2 B B R SR BN 7. B
WRKI, EAESGGRMT AN s T8, W
A R IR IR A AN, X S ASCRF A R
FE I AR R R A A5 R AR 5 R ), 2%
P A = BRI, 2R T
RRANAE AR e, BT AR . R,
EE RS A RS INAA R, A
A& AR TR e Y L 2, S S ERG TR

208

BEP), HE 2 ATk, fEPHSREE G1 e & &S T3
RALZE BS ZRARE, T2 55N 5 AN A unmkm S
wi/ PR, N 41.80 mg/g, {EANFIRE M AL FRR &R
FIZEr, aT LU HBEE S R R IR, WiHER &
IR, HERAEE. AREPIRR LB
(T PR E (I, DR B B R IR AR,
MR EA 0 min N, WM R . IS0 4
AR EE AT R M A B A RS ORILE 3 AN
e it 2% R IR P 7 B R B, SR SRR A E
(AT T CARRARAS o el 5 &, 30 PR )
i 8

25 LFTR, [FIREASHE LA SRAAREERE AN F
HFEEEIAS, HAh 1 3 B R BB S TR AR
WARAEAE AR A . ZR AR UK R Bk H 45 2
My GIERRAIMERR R B R AR R
LWy e EAEIRHRAG, SRR SERAERE N, ek
BRI KIR A eI ARk, TR A5 5 1A T3 P
(I ORI SR, BET SR AR

22 FREMAERZPHIAER R ZR A

221 FRMEFREDIE T

M 3 ATUEH, BEEMEREERINGE, 7Eemt
AR R — i G Y, ZRREE R M 2 AR
R Riass, HERMFESMAENE . BEM
T2 Z5EHS4E GL AL, T2 X9 FH 62 MER
PR BRI, Rt vhEd s e, ARSI
BRI IR K, T2 55 T3 Z5Mitk, i
RV 44, FROVIA 1A, 5 2 ]IRE 3,
BB OGRS T3 5 T4 Mk, BT
39 AT, 5 3 RN ALER, FRREI A SR R



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.11

FEINET . SR = A B, B IR A AL PR
TR R M2 AT I B 2 . KBRS0
H P AREE A AL 2 20 B A il 7 nd iR R e v
AR AT FUAE SR AR LG, SRR AT
AR E I ZE A i 21 A 144,
HeEmrE 2 L.
R 3 TREIMBEENZELERRIFITH

Table 3 The volatile differential metabolites in different degree
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I, SEANAHRISE EH—L, $5—uL, i T4 %% a

A K PR HEAERE, ZReEr K EUR R 2% 20 30 40 50 60 70
H, MPYRAEZE, S T4, T4 R0 FRE )RR BE / (ng/mL)
FYIFTN 18.90%, SHARZEREZE (P<0.05) . & B3 5 MEETEIRE THEREIEHL
MR S5 PO 1o 3 P 2 R T AL I ) R S A Fig.3 Trend line of clearance rate of 5 kinds of tea at different
N, VEREEHE, RIS, EEWAL. AL T2
REDEERERIEE, WmREREBE,. 1%
R4 5 MFHREHITER
Table 4 The sensory evaluation results of 5 tea samples

concentrations

S5 SN (25%) Fo | HEA0%) o | HAR5%) Fa IR (30%) 3| HERA0%) 3 B
RO FRELE. . MEA .
Gl " . 85 | wmEMxE 88 89 RE 90 g% 88  88.10
KAz, heH = XHFHAR v =
A, AR EL. _ .. .
T2 - 88 +4 85 | HAMA 95 | BEGAE. & 95 24 85 91.25
T3 , 80 ok 82 pi7 ) WA L2 92 | Zetirin 82 .
PO A HEH A EEEE Fet 41l 87.00
T4 s, THE 78 £33 80 | AiA 90 | AAA. KEF 88 41 79 8430
L2k, FEEE,
ps DRWHE. FFERX 90 #Hir 9 | #WEEH 86 ok kAR 90 htr 92 89.20
FRAHE
#< 5 5 MEIERR DPPH B E R
Table 5 DPPH radical scavenging ability of 5 kinds of tea samples
A = )35 A2 % B H(RY) 1Cso18/(ng/mL) ERFH%
Gl Y=27.945 In(X)+177.29 0.9367 2.425+0.028° 1.614
§v Y=28.495 In(X)+179.11 0.941 6 2.546+0.027¢ 1.521
T3 ¥=30.407 In(X)+184 0.9552 2.785+0.025° 1.288
T4 Y=31.618 In(X)+186.43 0.979 8 2.891+0.018° 0.881
B5 Y=35.294 In(X)+193.35 0.996 5 3.409+0.013 0.559

IFEFZMRE 5 A PRI LR LN E H R P LR A AR AT RE, T 5 AR

DPPH ii5k%, ZilmiahAS i 3, miE 3 5, b
R RIIG R ITERR ALY, Hoh RIUE SRS Gl
R (FT T2 R AES, AR LI,
UL AL 2 PRI ARG bR e, T R R P R (1)
ZI5% BS A& FIHIM—42R, BRREN. REHR

FHIREE 1Cso, 1Cso {H AZ24Z531) DPPH H i35k
N 50%HT IR ERY, 5 5. I 10, EfTE
5 A RFERPUATEENE, 1C (8RR, HyTa stk
/N, Bk DPPH H HEERE /1N, /TR, 5 Rkt
G1 1 T2 1 ICs, H bR, &/, 1 BS 15
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FHALZ% ICs, 68K, T kR DPPH H H3EHE /1559 -
JAE S 2 P IRINE, BRI R
FRPUAMTEE s TR, 1K 5 A ST Fe 45 R — 2

25 5 MEARNE KRG TLAMNIE AR K M AT

EHATSCHT, 5 MPRFEAERTE R DPPH [ HHE:RE
11Cso fE-5 HXF R FEH B N & o & 2T A
KW, R ANEHEZHMEERIEHR, Z5A
Wi (P<0.01), MRXRHCH 0.899; HRILFANE
Fi B A7 AH G (P<<0.01), AHIC F 505415 0.904. 0.922;
UL RFE R 2 W S b, SRR B A
1%, ZXH-ERE DPPH [ AL I#aE. Salman %07
WAL RIBEE KRR IE N, &k DPPH H H2E6E
N5 ZBEER AKX,

P RSO 63 MR MEE R E RS
1Cso/1 fEBHATAH R T, JEAHR RECNT 0.9 HZER
B (P<0.05 8 P<0.0D), MGt %%, H&E6
A, A 19 PR R MR 515 R DPPH B /15 ARDS,

VLB FERE IR, XSS R Ve R A1 I,
WA 1 AT BRI, Bl (S R B (R iR it
VTSRS 1 AT IR AR R R A DU
iEHE TR 31 M &S, A 18 FES S
HiERR DPPH H HFEIBE IR A, s B
HAEFERIRN, XS R P RAER . R 6 nTLL
Wit BEM, p-IRM . xa-2,6- - FIE-2-6-3F .
JFix-2,6- —FFE-2,6-2% "I o-FrikE . IRa-p-2 )
Wiin NOUSA-B-2 Wi X S B R SR E SR v B K
B, (RSB E R INE A T, X
YRGS RN S, FEMSASZEDIRE Fe G s
KBV RIS BRI E, L P s LG i
B-IRIGHIRAARTT, ofT B RAEMRAE, HE 4
F R E BT UG, ZRREE AR s SR E AR 2R
BB AN EAEF oA . B AR AE AR [FIREEE M
FHHIZR LRI, i S SR &
FEEENERH, BN a <, dhmses 7R
(A SRR

*o6 BEEMESKHIEES 1/1C.EEXMESH
Table 6 Correlation analysis between volatile aroma components and 1/1Cs, value
2F/(ug/g) FEEE¥d
Gl T2 T3 T4 B5 1Cs/1

FIMEARS EF R

1-3K-3- ‘? -3-rEo R R b 0.000392  0.002048 0.002926 0.003451 0.003942  -0.927"
N-(4-FAFHE)2-FR-2-FIL BB 0.000665 0.003547  0.005095 0.006026 0.006754  -0.920"
+ kR VB 0.000 854  0.003400 0.004748 0.005974 0.007569  -0.966"

RS 0.000 053 0.000275 0.000383 0.000459 0.000533  -0.932"

+o B ¥ B 0.037925 0.188971 0259998 0.299 158 0332693  -0.907"

6-F 35 w9 S -2H-wkvig-2-FF 0.000 867 0.002300 0.002914 0.002746 0.003491  -0.905"

+A BT B 0.000 181  0.000734 0.001 178 0.001335 0.001727  -0.97"

E-2- Tt AR F 8L B 0.002260 0.005681 0.012929 0.024623 0.034916  -0.968™
TT5H 0.000497 0.000728 0.001 814 0.002677 0.007302  -0.939"

1,2,3,4,5- 7 F A-1,3-30 R =M 0.007 534  0.007785 0.009404 0.021464 0.046555  -0.901"
3-A AR 0.017239 0.017216 0.021203 0.047563 0.102337  -0.901"
A 0.135107 0.138786 0.168756 0.379957 0.807727  -0.902"

Z-p-% ¥ 0.030295 0.031087 0.039017 0.088229 0202364 -0.900"
NAR-2,6-=F #-2,6-F =4 0.060 863 0.060488 0.073 128 0.153298 0318651  -0.902"
2-F 2B 0.033901 0.034593 0.039842 0.089307 0.177924  -0.901"

o AT M 0.055026 0.058767 0.075108 0.157319 0355333  -0.906"
F2,6-=F 32, 6-F =M 0.060 861  0.060586 0.071726 0.153095 0319386  -0.900"
E-f-% $)t 0.055307 0.059189 0.075585 0.154323 0351499  -0.905"

0.002400 0.002973 0.003 653 0.007533 0.013245  -0.928"
0.004 342 0.003821 0.003209 0.003634 0.001019 0913

(2)-3-3 ¥h-1-5
37 g1 A3 KA

212



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.11

3 Z5ig

B FUET AN ST R A AR AT A5 R A
I3~ FERMER Y PUAMTEME DL BE Sk T
IR, KITEEWME IR R AT, BEME
(eI BT A R R S A E A i, AR AR,
TR Z W R AR R s TEIRER S T R oy b
WL & BIE YRS, ZIERA g, &SWn
& M FREE NGRS RERN. AR
HREE IR PUE RS KA AL IR, 15k DPPH
H AR IR, B S5HEBEAMRS R &=
BERFIEMEX (P<0.0D), MEHAER. #EEY
TR (P<0.01), 5 16 M&ESMSEEEN
fASE (P<0.05).
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