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VRS TE AR R R RAR SRR, KL
My i T B, BOOGEE I AT 3R R v B A
Tif e LR HT B2 B W Y il Bk PR e ik i vy 2 0 T
LIRAEA A& Y AL B, 28 LED 2056 A
DA B 238 I T A il Tl R OR £ AR G BRI
L ESSINRTE S S Al WA S
FE R

TR A M 7 XTEAR B, 2 Bk ZE B9 A &
7 it T R S A BH L IX A% G B ] E 1Y & LR
P S Bk 2 {5 IO 25 i I ol A A 28 I R R R,
B AL, SRS A BTS2 I B
{5 FREL 28 AR X 25 H 2 e BT H 258 S, AP A
WL Z &b T RASEX A ZE M, mEa
JEIER 2= F R B H0E , HOCTAIOLZE
PR B AR GHF FHEL S b 5T 1 52 0 1 R WL . %8 T
I, AR AT A B A2 B (Headspace—solid
phase micro—extraction, HS-SPME ) B & #H €4 3% —
FREX T35 7% (Gas chromatography—mass spectrome-
try, GC-MS) R Gi 431 B A 6 IR (L0006 400t | #%
BEO0) WA BH L2845 A R 1oy 52 e B9 52 6016
VRIS AE BHELR A A o3 5 i 2R, O Je S22k
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1 MBEF®
1.1 #RERERZX

e JERL . SR A BT L B BRSO T &
AR R A = 5L R B AL R SR A AR I — 2
b CRAEEER) 6 H 29 H ., fE A A 6 IR 2 A
gt f TR, B AR A I RO K
WHESI P2, e R E S em, YCIRAFA] 12 h, 43 F@
2 h @iz 1k, OGNS SR E 28
C, M XHR B 70% , B4 50 FEEnt 290 4 h 2
P48 h ZE W 12 h & KRB T HRIOHE 3 %k, O
S AP E TR A R T A -80 CHB AR VKA IR
fEo AMZE PSSR HATHE 25 15 min, B
15 min, BHE 15 min, 75 15 min, T 15 min, &5
¥ 5 min, KEFEKEE 4 h, 50 30 min #1385 1 K,
KEERFE 30 °C, W% 95%., &k 110 CHE 35 min,
PR 1 h, /2 K 90 °CHE 45 min,
1.2 ®F

WM A — # (Na,HPO,) . B R — & 4
(KH,PO,) 7K FIEfi =8 584k 2 B) (SnCl,-2H,0) |
FH S B TR 4 (NaoCO5) A AR B 3500 2 Oy B 7™ 43 A
g R NG ON kAl bR S REE T ILE
F(EGC) REEFILAREE FIRER (EGCG)
WEFIR(GA), AT LAER(C) RILER
(EC) FILEREETIRBR(ECG), 5t M KA
1.3 BHESMNE

6CFJ-8B Z5 it A TEAL, SR M A BE A LA
B> 7] 5 JY-6CHZ-7B BRI ZE - BB, 4 dEAE A AL
WA B2 B 6CR55 BUARERHL, {5 BHTTAEBH T-54
6CWL-90 3 Jb 2542 75 ML , 2 B M0 45 LA AT B
23 )5 U3000 S A0AH (3% 2258 . Acclaim PA2 4
Mr i A: (4.6 mmx150 mm,5 wm), Thermo 23 7] ;
AE240 H, T K ,METTLER 2 & ;UV-9000S %
ShAT L e I, L T M AR A BR A D
7890B-7000D (GC-MS/MS), FI[H Agilent 2 7 ;
DB-5MS (30 mx0.25 mmx0.25 wm) {4 3% 4 | 5% [
Agilent 3 H] ;MM400 BREE 1Y, 78 [ Retsch /A ;
50/30 wm DVB/CAR/PDMS # 83k, [ Agilent
ocdl; AR, ft CTC Analytics AG
NHEAE,
1.4 FEHEMNEURSRNAE

A5 22T O kI R F AR AR LBk, S

GB/T 8313-2018 ;i 5 Z FE R >R I Bfi — 1 d £ 7%
Z MR GB/T 8314-2013; il % /K12 H 4 & it A4S K
2 YT S GB/T 8305-2013; /K 70 & &
5 SR P 3 iR 6 GB/T 8304-2013; JLAT
o HE B P B R S RSO g, S| GBIT
8313-2018,
1.5 EZEREWIF
1.5.1 FEAHIA FF 28 AR i DA—80 “C ok 48 Hr L
W RE EAT VR RE IR SR A 3 AT AR A
FRIC 1 g FTAS I, 3 S A A S Ak 4k 75 T
110 L (50 wg/ml) WARE R, 2R )5 1A HS-
SPME #EATHEAZEI, AL GC-MS 4347,
1.5.2 HS-SPME Z W& 7E 100 “C1H ifit 5% 1
N, ¥&% 5 min,50/30 wum DVB/CAR/PDMS #£Hit 3k
A AKE S T0UZS 0, TH25 2B 15 min, T 250 CF fi#
M 5 min, 2R)5 AT GC-MS 7B %52, RAR T #E
3k 250 °CF 4L 5 min,
1.53 HSA5KW oo Ak &1 . DB-5MS
B 4HEH (30 mx0.25 mmx0.25 pm, Agilent J&W
Scientific, Folsom, CA, USA), #S AW S
(4 JEA/NT 99.999%) , fEF I 1.2 mL/min, #
FE LR 250 °C, ANk Fe . B2 )7 il .40 CfR
£§ 3.5 min, LA 10 °C/min 7+ 100 °C, -1k 7 °C/min
THZ 180 °C, £ Jri L 25 °C/min JF & 280 °C, {45 7
min, B AF . B B TR (ED 8 1 IR
230 °C, UL AT IR 150 °C, i34 1R 280 °C,
HLFREHE 70 eV, FH 7 2O BB B A AR 5K
(SIM) , 5 2 fiE B RS A A R AT 2 9
T 5 MWGCSIML.0 088 4 xf BR, 25 & £ B3 1) )
X R ALY R HEAT S E
1.6 HELE

K H IBM SPSS Statistics 26 % f4 Xf 2% b F
TR ANOVA 737, i ] Excel2016 #fF i 17
RIS Y A GE 1t 3 A, SR A Origin 2018 R 4F
HEATVEE 38T

2 HR5HM
21 EAXBRZERAMERAFIFELEYRN
=21
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Wi 22 1 2 W) 5T U R A RS I TR R A AR X
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A5 i JOT R M AR R 2% 2 W E 21 2% i Tk A vh
RGBS, R, TR A2 W& &
A s T 10.62%, 2 AOCIRE M BE
PRLL 2 25 2 & i 5 e iE A0 LU 82D T 10.93%
XA AR 2B 'R, BT
N WA T A A B S FE R R 2k 2
FHZEAN K, UG T A2 5 TR A B X {7 BH 21 45 28
PR 2 2 W e S R R (R A A TR Ak
I SE G T T 28R R BT b i 5%
Z &R

2.1.2  E AR ZE T E AL 2 s SR %
TSR U RS R SRR S I R A T v
(4 F AR 2% B4, 1T DA i 45 97 1 e AR Y
LR AW I A S SRR B, 78 0 T
HRT 3 o AP N A R T R AR A T
P& 2 AT FE AR FHEZL 25 10 R vp i 5 S R
T T R B AR A R B N ZE P 0L AR
iR 2 T B A5 o 52 5 06 U5 25 U Ak B i 8
IR B T IR AL A E X R E PR
T IR AN 4.43% , 5 4G IR ZE I A 15 P
LIRS A LR & BN 4.20% , 52 46 IR 25 R ff
15 FHZT 250 5 S R & #2711 0.23% .,

2.1.3 B A JGURZE RXTE FHETAS 0 HE S 14 52
WA B LA R R 55 R PR S DR, S TR
SEAA GV BRI, RIS P A
S PR 5 R R VR, B BB AR i Tk AR v L AS
W R A A A BRI S S B Y, R m At
() F1IRRFN v . B 3 T %0, 2508 8 h i, & Aokt
T 25 O A% ol 5 e B K T R 4 3R O
R 52 A SR 25 R A e B B A T X R
A A BA 21 25 Il B 1) 5 R 4.51% , A TR 2
U8 5 15 BH 21 2 Wi mE B 1Y) 2 5o 4.20% , 2 A6 TR
75 U A I A % R AR T 0.31% ., RN T ad i e
A I 1 5 AR T AN TG 33 TR A P 1)
faE e,
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Fig.1 Changes of relative content of tea polyphenols

under different treatments
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R, RE RS RME, AT, SRa R
(TRs ) J&: 5 Wi 2T 4% 15 Wk 5 8 1) B 22 4, 5 2 41
WeAs G 2548 R (TBs) B0 548 €, 2 457 To I
M EZERE, SRR AR A, X R4
REREGEN025%, EHCHEERGEHRERS
N 027%, EHNEEMMEREREGRERT
0.02% ; X MR AL L K & i 4.94% , B AR %
PG 2L R SN 4.94% , B4 OCIRZE MR 540
REmIwm W IAMBWMETRN 6.27%, 5
B EWERWESTER 6.18%, HEHILHE
PR R ST 0.09%.

215 EHNEZEMIMEHAEILERMEE T
R & isgm LR R B P iR E e -2
ROy, ARG AR T S5 LA R Y IR, 7E
ANFE T2 THERLIE S ECC & &, LA
F PR R LA RIE TR A W kY
JRUS R 1 Rl o R L b R LS AR
R 1.10%, EACHEEFREEEAILERN & &
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Tea pigments
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Fig.4 Analysis of pigment content of tea

with different processing technology

FEARZE 1.06% ., 734N 56 ZE B GA EGC.,

EGCG ., FEMEMILAS E LA E M & R AL, [l
C.EC.ECC &&Fm.

F1 FAEZALEBEMILZRLXMRMEEFRAOZNE (%)

Table 1 Effects of different withering treatments on catechins and gallic acid (%)

#h xf B8 20 ITHE A
GA 0.42 +0.01 0.33 £0.04

EGC 0.19 +0.00 0.12 £ 0.01

C 0.06 + 0.00 0.07 £ 0.01
EC 0.09 +0.00 0.13 £0.02
EGCG 0.27 £ 0.01 0.13 £0.01
ECG 0.83 +£0.01 0.93+£0.13
B A L% % (EGCG+ECG) 1.10 £ 0.01 1.06 +0.13
3k 85 AL % & (EGC+C+EC) 0.34 +0.01 0.32 +£0.01
WEFZFEE 1.44 £ 0.01 1.38 £0.12

2.1.6 56 IR ZE PXT AR BH 2145 AT i P 0 R A
il 5 B S R MR R 22 v 2 B I AR
g3, AT EL 45 ) 25 I 0 R R A R B L R T
DA il 3 R %) B g LA S B R AVE T, AR T
CIAS AT AR TS B S R, A TR R A X
ZL PTG (EE T ~Z5 0 4 h) ZSRE 0 nT TR RE O R R
WA, ARSI REREWN (FEW 4~12
h), 2 A 6E 2= R T R S AR T
Xt B2 RS A T T R S RO 3.11%, B A
VR 2= LA A T AT R Sl 3.89%, R At

TR 25 U8 1 G 2% v T R S BT T 0.78%
B W SIS W BN SR A TR, T EL RE S e
B A 255 37 VY I R 5 RO AN T R R
A B 5 L TR B 5 A I R S P F T A R —
B AR AR T AL IRZE I R B B
BTN MR ZE AR R R S, R S 2
T (AR e TR O REAL R L B I
HFRYETESCIRER DB RS, 2
A G UR 22 A S0 2 R TR R B A S R T
0.20%
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Fig.5 Changes of relative contents of soluble sugar and total flavone under different treatments
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2.2.1 B A CIRZE PR LT 2545 & MR S B 5
FEANTR ZE 00 07 T L th 92 R RV I, 4
5 25 Rl 7 R 7 RRERZE 4 FPOT S 11 A
T AW 8 FhESE 3 PR .8 Flbeks (18 Fift il
RN 1 R E . HAE 2 (21.379%~24.20%) (S
(19.57%~22.28% ) 1 2 (21.65%~21.75% ) 1) +H
e R, RO (18.10%~16.10%) 2—7 2 1
(8.60%~8.83% ) . 7K H | (7.43%~7.72% ) . 75 ' i
(5.41%~7.18% ) 54 KL ALA W) 0y A XT & &
L=

222 WG HNT BEICIEZE RS
B YIAT E  21.93% 0 B4R TE & 24.78% i 2%
Wy S5 v A I A AR R e, R 5.41%~
7.18% , Hyk gt A B 98 RN 57 Rl 43 ) o R Y
2.83%~3.54% Ml 2.54%~2.69% , & 4615 25 U 4b
PG &R TR R W B A v (BORAE ),
PBHAT 1.77%; A (L&) MAEXT S 'EE 8 5
FURE B EHRTE T 0.71% ; 5 FalE (8422 A
A R ) M & RS S A RS A S
T T 0.44% ; % BEZH (Y FE ) Tt (55 A6 ) A A &
R 1.14%, 258 66182 J A3 5 A X & i
FTT 0.47%,

223 BB HTT EERYRSEE GO
ZWG T EMA R, EREEY T 2- RO
R F A R T B o A, 4 0 R Y 8.60% ~

301

25r

201

151

10f

FE RN ST AR X 5
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ENGipGE:
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B 6 A[E 4RI FAE R EM L0
Fig.6 Effects of different treatments on volatile species

of black tea

8.83% N 7.43%~7.72% . 52 & I 2 W i B A L
1) 22K S AR & e T T 0.23%, i B AR
) % F B AROE B i AR T 0.30% 5 (E) =3 - M it
(HHER) &2 AR EW T & EEIRT
0.20%;3,7- W K-1,5,7-F =4 -3 (m 4K
R AL A OCIRZE G AR =T T 0.37%,
224 WERAEYHNT EERAEY SRR
A G, @2 AR EREBEIRAY &
M 19.57%$2E T+ 2 22.28% , 2510 A 90 & & (3 m
Al RE 5 BB W A AT O R 2R B A
Xt B Y AR O (R P& SRR
FA), M AR 16.10%~18.10% , H 434 2 4t
VRZE 8 5 AR S R T T 2.00%; AHEE (A1
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) WX G RAEEALEZEMAEEHRAT
0.21% ; T (AR 7 Wk |75 5 a5 2R 0k ) (9 4 X & 4t
S ACIRERIFIT T 0.03%, XEFS
B Wy XA BH 2T 25 S A B i A J 2 ik
225 ZIEW T IR EY S SR
13.32%~13.76% , &5 OGIEZE MK GY
SRENT 0.44%, KB YILL(Z) -5 Fam
ALY (A6 ) B AR & g i, o BV Y 3.38%~
3.45% , B A OGURZE M LA X & BT
0.07% ; 52 A C IR ZE Al 2— 1 4 JE s (LIS 7 ) |
2,5- IR (X5 5 ) iR ) | HY L g (%
T RILF) 3 Mk FE - 1TH - g (I A A L I AR
) LB ek g (HER: B ) RN 26— 2 SRk g
(HERE A ) B AT 2 RERR AR,

226 XMHEEwRENE 25 CIREE R
THE A5 Wy BRI & B X BRAL AR S AL 5

X 8K 5.78%, 4E A OCIREREIZLS
YA AR T & 5.99% ; X B i A e A R 2
CE&Yh 2,5- " FHIA-FHIE-2 4,6-F =
M- 1, 5 SR 4.939%~5.12% , & 2 A6 TRZE
U8 5 HAR T S AR T T 0.18% 5 M 2 i 3 Y i
(IR WAL R ) S A7 5 06 U5 22 4 s AR N 5 1 32 7
T 0.02%, BeZAbGW BRI 11.27%~11.37%,
S A IR ZE TG M 4T T 0.09%; X
TREE BRI A Y KRR (4 FME
R ) i A Y 1.88%~1.90% , 22 2 4 56 IR 25 1 )5+
Xt E AT T 0.02%, KR e Xt E BT AT
ERTE A —E W TR ; (2)-3-C 0 C B IR (R 56 2%
T SR -BLRER ) AT E R S RS,
WY 1.67%~1.82%, 4562 J5 AT & &
FEAR T 0.15%.

®2 AREFLEBELZEMRS D (%)

Table 2 Analysis of volatile components from different withering treatments (%)

W F LN S it 28 T E A
(Z)-3-T ¥ & i 8% B 1.82+0.22 1.67 +0.20
(E)- 2T BR-2- T Wi B i 0.73+0.15 0.65+0.11
T Bk T By Bs 0.36 + 0.07 0.34 +0.07
IR -3 T A R A % B i 0.06 = 0.01 0.06 +0.01
B—2— T W I St %, B B Bs 0.21 +0.04 0.22 +0.04
KV B OBy A5 0.12 +0.02 0.14 +0.02
NA~3— T 4 A % B B Bs 0.38 + 0.06 0.41 +0.06
K B ¥ B i 1.88 +0.04 1.90 + 0.04
ARE W BR =T By Bs 0.40 +0.03 0.43 +0.03
2-# BR T By A5 2.70 +0.02 2.67 £0.02
3— T M B 3KV BR B B 0.58 = 0.01 0.69 = 0.00
+ o B; g i 1.44 = 0.00 1.54 +0.04
IR — iE 5, B —3— T M B Bs 0.38 +0.02 0.41 +0.01
KV B OBy A5 0.12 +0.00 0.14 +0.01
2- A M kv X TR 0.46 +0.03 0.33 +0.02
2,5-= 9 Atk ZIRAL A 0.99 +0.01 0.86 = 0.06
W kb ZIRAL A 0.80 = 0.99 0.68 = 0.14
3- T B - 1H-wb w4 ok R AL 1.44 +0.07 1.33 +0.02
TV kbR LR 0.48 +0.01 0.41 +0.03
3-F Kk R AL 0.31 +0.02 0.30 = 0.01
HEx L AL 0.09 0.1 0.08 +0.10
(Z)-7 F B 3 A R IRAL A 3.45 £0.01 3.38 +0.01
2,6-= T Ak L AL 0.31+0.01 0.28 +0.01
(3R,68)-2,2,6-=F % —6- T Bk va &-2H-wbk i -3-5% R AL 5.13 +0.01 5.38 £ 0.01
3-¥ vk e IRAL A 0.31+0.01 0.30 = 0.01
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(&% 2)
M I Wi ok <+ 8 40 TR E A
MR X Atk A B 0.26 +0.01 0.28 +0.00
2,5-= % -4-F A L2, 4,6-3F F = -1 B 493 +0.01 5.12 +0.04
2,2,6-=F 4 3R T B 0.17 + 0.01 0.16 + 0.01
(E)-8-F #-3,7-L =} —2—F ) 0.16 +0.11 0.20 +0.10
2,2,6- = KK T B 0.17 £0.15 0.16 +0.20
S A 0.13 +0.56 0.13 +0.62
E+ v s A 0.20 +0.36 0.25+0.29
DA ey § S 0.10 +0.83 0.18 +0.72
2,6,10-= W 3+ =% S 0.24 +0.03 0.26 + 0.01
3,5-=F A+ 1% % 0.14 + 0.00 0.16 + 0.00
ik R TS 1.30 + 0.00 0.73 £ 0.01
A EH % 0.47 +0.02 0.42 +0.01
Wit 4. B3 A5 A Bk S 0.32 +0.06 0.28 +0.05
1,2,4a,5,6,8a—~ 44, 7T-= Wk -1-(1-F L AR TS 0.10 + 0.04 0.08 +0.02
(2)—B—3k RN e 0.86 + 0.36 0.82+0.16
a-¥ ¥ 2 i % 0.20 + 0.01 0.19 +0.00
¥ 6% 2 S 0.05 + 0.04 0.05 +0.05
B-% % £ S 0.52 +0.00 0.51 +0.00
B-ER AT B e 0.30 + 0.00 0.31+0.01
2,6-=—F %2 4 6-F = S 0.12 +0.00 0.14 +0.01
B s BB TS 1.70 + 0.00 1.74 £ 0.02
7 1 8% S 2.25+0.04 2.69 +0.03
4 B S 1.14 £ 0.00 1.61 +0.03
B K TS 2.83+0.29 3.54 +0.09
A v B TS 5.41 +0.06 7.18 +0.02
d—F T4 TS 1.02 £ 0.01 0.84 + 0.01
X588 % S 0.27 +0.06 0.24 +0.05
FT =M S 0.22 +0.01 0.20 = 0.01
3-WHE-6-(1-FLA BT L) FRTH S 1.63 +0.00 1.89 +0.01
3,7,11,15-u3 F & 2+~ -1 -8 S 0.37 +0.02 0.43 +0.03
4-T B B 0.14 +0.02 0.14 +0.02
T B 0.61 +0.05 0.54 +0.15
E3 B 0.08 +0.09 0.08 +0.21
Km i3 16.1+0.12 18.1+0.11
3-WEk B 0.9 +0.02 1.37 +0.04
VB Bt 1.99 +0.05 2.20 +0.07
T S 0.13 +0.01 0.17 +0.00
A4 3 DK L 2K K S 0.23 +0.06 0.23 +0.04
2,5-=F LK s 3 0.08 +0.12 0.06 + 0.08
2,6,6-=F & —1-3R & & Tmt B 0.11 +0.03 0.13 + 0.04
1,2-=&-1,1,5-=F %k-% %z 0.55+0.22 0.58 +0.05
- R -3-(1-F & Zh)-% * % 0.28 + 0.06 0.34 +0.06
I-FA3-(1-F AT H4)-% F 0.28 +0.02 0.34 +0.02
4 A 1R B B 0.72 +0.02 0.47 +0.02
(E)-3-T. % B B 0.81 +0.02 0.61 +0.02
Ei B 7.72 +0.02 7.43 +0.02
3,7,11,15-w3 F & —1-+ 5~ 4% & 3-8 B 0.16 + 0.02 0.19 + 0.02
3,7-=F k-1,5,7-F =W -3-F i 3.66 = 0.03 4.03 £0.02
-k B B 8.6 +0.09 8.84 +0.03
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Effects of Compound Light Source Withering on the Quality of Xinyang Black Tea

Ma Jingyi, Yao Hengbin, Zhou Qiongqiong, Zhao Renliang’
(College of Horticulture , Henan Agricultural University, Zhengzhou 450002)

Abstract In order to improve the quality of Xinyang black tea, compound light source (red light, far-red light, yellow
orange light) was added in the withering process of Xinyang black tea to study the effects of compound light source
withering on the main biochemical components and volatile components of Xinyang black tea. The results show that:
The content of tea polyphenols decreased by 0.31%, the content of catechin decreased by 0.06%, the content of total
flavonoids decreased by 0.20%, the content of caffeine decreased by 0.31%, the content of 2-methoxy—furan decreased
by 0.13%, and the content of 2, 5-dimethylpyrazine decreased by 0.13%. In addition, theaflavin content increased by
0.02%, amino acid content increased by 0.23%, soluble sugar content increased by 0.78%, linalool content increased by
0.44%, geraniol content increased by 1.77%, phenylacetaldehyde content increased by 2.00%, benzaldehyde content in-
creased by 0.21%. It can effectively reduce the intensity of bitterness and baking flavor of Xinyang black tea, and in-
crease the intensity of fresh sweetness and flower fruit flavor. Conclusion: Adding compound light source in the withering

process can improve the taste and aroma of Xinyang black tea, and effectively improve the quality of Xinyang black tea.

Keywords Xinyang black tea; compound light source withering; biochemical components; the aroma



