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Effects of different withering methods on black tea

quality of yellowish Yinghong No.9

40
HUANG Hua-lin"* QIAO Xiao-yan'*
. J"HRA RN BEAS BRI TR )M

g F

)

\}514(1,2
LI Bo'*
51064052, J7 7R 2 M BEIRQU BT A AR SE s s )R )M

g

CHEN Hai-qgiang"*
510640)

7K A B

ZHANG Cheng-di**

(1. Tea Plant Institute , Guangdong Academy of Agricultural Science, Guangzhou, Guangdong 510640, China ;

2. Guangdong Province Key Laboratory of Tea Resources Innovation, Guangzhou, Guangdong 510640, China)

WEAAMELATEFZAMBR. A LEAFRPHRNE
B2 A KA AR 4 Ao & AR 09 % ve  OF A Ho Al R
AN, BREAN 5B REAFT XML, HREAFT X
AT KRB B S B o AL BRARA R
EENHMRKGFLETRFRBELESH. ZANEE 10~
ISh@ARNZRALFRHE2MEB KR, MEAEGEK,
K 5B EHAAILEE R F A, T B A ook 2R T AL
REZF ;A AL Ao AE, ¥, Aa” Ao A" B Ak, AR X
AMERFATEKRELEFW . Aa” AT BRI F EA
ko FREFFLEF N RFEQHER . FHEA Aa”
HEFHEQER,

KW o5 F R RS & 248X BT

Abstract: Taking yellowish yinghong NO.9 as the raw material , the
effects of two methods, sun withering and air-blast withering, were
analyzed on biochemical compositions and color value on black tea
quality. The results showed that the biochemicals of water extracts,
tea polyphenols, flavonoids, catechins, free amino acids and tea pig-
ments could be easily influenced by air-blast withering, compared
with sun withering. Theaflavins and theabrownines were higher for
fan withering methods than that for sun withering in the samples.
Tea polyphenols, flavonoids and catechins significantly decreased as
well as theaflavins and thearubigins, caffeine significantly increased
as long as withering time in the samples processed by two kinds of

withering methods. The brightness (AL * ) and total color difference
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(AE ;) increased, while the redness (Aa * ) and yellowish (Ab* )
decreased. The correlation analysis showed that water content of
withering leaves and flavonoids significantly had positive correlation
and AL .

with Aa* Theaflavins and thearubigins showed a

significant positive effect on Ab * . Theaflavins had a significant posi-
tive effect on Aa * .

Keywords: black tea; withering; chemical components; color differ-

ence; correlation analysis
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(OBEEFILERGOJLERKE FRCGO EETIL
FFEBE TR (GCG) M MERL - 40 & =98 % , I I 2k ) R
HAHRAA.

1.2 &g &E

ZEPIME 7.6 m>X 1.3 m, JREBHE B AR K, AR W HE b A
PR 5

BRIEHL: CFZ-10H B BT M RIS A BRAF

AR 6CR-55 B, Wi 11 L PR HLAR B 15 A BR 2N 7] 5

$EEHLJY-6CHZ-9B B, 4 g A L WL A BR 2 W] 5

TR AR 3 A - Agilent 1200 &Y, it G1314S T AF &
G .G1321B 726 % Il Agilent 1200 4% T 4EuY , 3¢
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131 FEP LA X EAL G IS 1 R e v L 5
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(1) A GRS A 5 SR 22 0 - 6 o S 7 477 o
FCETHNGTARZER. YRR ZO6EH BRI KT
A% B S RS PR L. AR 2 R AR B B 25 U )
14:00 ~18: 00, % 4R ik 28 ~ 30 °C, % Hp A0 X A
70%~72%.

(2) = P g KU 28 06« fof i B T 2 A b
JEREL 7T ~8 cm. N 25~27 CL MR E 65% ~
0%, BRTZEHTAR LEETFSREIILE"TR
LN THADS MR EE R 120 C, RHLEEE 80 C. XTI
WA ARS RIS KR TRAF I T T80
A A 22 0 40 3 P 6 ot F A Dy 2 ke, ok i R 25 R b
PRI DR & TR E K.

1.3.2 oK A 2 A AR 4 T

(1) ZF P M& KW E 3% GB 5009.3—2016 147,

(2) ZEZWE . # GB/T 8313—2008 447,

(3) B AL M A W E 4% GB/T 8314—2013 #4147,
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Table 1 The different withering measures in the process of

black tea made by yellowish yinghong 9

sk BBt 1 W Bt 2 E &
58 HYEZE 4 h BRI 1 h 18.3
108 HAOGZEP 4 h ST 6 h 46.3
15S HYEZE 4 h ST 11 h 55.6
20S HOt%E# 4 h BT 16 h 66.3
5G — ST S h 25.0
10G — ST 10 h 45.0
15G — SR 15 h 50.0
20G — XA 20 h 57.5

W 4R B 7 1 2 B GB/T 8313-—2008, Il 5 & il HPLC
Tk,

1.3.4 0 B E 7 = AR S B AT EOR
FREL 1.000 0 g BEFEASHEF 100 mL #EIE R P, A 5026 2
B 70 mL ¥ =M D)5 . F 80 CRIB4RI 5 h, Hl
IR G A F] 100 mL M2 P L5000 BT TRCE 2
HC 1 mL F 25 mL &S AR KA 1.5% AICL; 8 mL.
il i — W R B 2% vh ik (pH 5.5) 4 mL,50% Z W 25 . 184
W E 5 0.5 hofE 416 nm FIE WG . DA T AR 5l
YEPRUERN LR ROEE A 5¥RE C B :A=0.896 X
C—0.011, R? = 0.999, ¥ T ¥ W& ¥ B 7€ 0. 000 8 ~
0.028 0 mg/mL HFLRPEIC R R AT, R 4 181 03 5 72 A0 B A
Bde 55 S A AL

1.3.5  @2E{EME F ik ARG IE D65, il £ B AR
MR ALE 4 mm; HIE LED Wk k. 4 1 AE, <
0.03. L™ BRI MIEE ., o NG GEZE WA E. o
FEIE R N RO EEEE R NA G, o hEAREOAZ
6] B 17 &0 B TR 7R S ik 6 IE(E R R

AE, =[(AL*)*+(Aa )+ (Ab" )]V, (D
A

AE ;— Rl S 22

AL ——L" (BEfD) —L " (bpke) s

Aa” a” (FEED —a” (FRE)

Ab” b (RERD — b (BREE),

Fr AR FURE & 10 52 - 2 B8 GB/T 23776—2009 J7 3k
AT A 6 A A 3 K. D R [ HL 4 )
FEAR AR 25 VB GE U LT LS AT A A o R L I A (0
L*=71.66.a" =22.46,b" =99.01, Fi4r#ERE 5 1 {6 B {8
Sy A5 4R B (e BB AR 22, BT A9 25 (H B O % RE R £
1.

1.3.6  FARAB RSN BTA BIE ST BT B A Mi-
crosoft Excel 2013 4%, 3F H A Al SAS 20.0 4 3 8 4 3k 47
Duncan £ 3 W53 87 s Graphpad prism 6 #4347 4H ¢ R 43
13 Origin 8.0 #4263 B . B3 R T 35 {8 & o o 2
ZRIR
1.3.7 JREHIE % GB/T 23776—2009 47 .
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XU A2 A Sy I 5 25 0 I [ A S K 2T S P ] i
e aehm. H, 5 HOGZE MM L KR B 45 2
T R RN R I MR A B A K S A O R AR S B

WA P T R LT v R T e R T
PIZE 5 h L & & de i 2 05 B 25 A B IR S L B
R ARG . vl ek o 2% 00 ik ) K S BRI, 5 Owuor 4500
W5 25 S — 20, 7T 2 25 08 2o 52 oo e el 4 S 7 Ak B
BEA.SEGEEEY L E 515 h AL B, SR R 4 s
o R R T H OB ZE
22 AAAREAELXLRLASILEZERESSW

r P 1 A 3 Al 5 e (CKO AR H . 2 025 8 =X
T L2 EGC.C.EC.EGCG.GCG.ECG M LK ZH B
FHWEAL T GC R 7E 2175 Hh K i, Bokuchava 45757 fff 5 25 11
W 3IF 52 B 25 08 1) ) i 2 K LA R 2T BB EGCLGC,

EGCG.ECG & & &b, HZFEMM T Aa & C.EC fi
GCG 7EA M ZE YA ud (A1 22 S5 W35 . SRR RN LRy £ 25 C,
EC.EGCG.GCG.ECG fEA[] 22 i Bif i) 2 5 Wb 3. 2 P22 0
777 EGC.C.EC.EGCG.GCG Ml ECG &1 15 h %
FEAl mhide 20 h 3, Mk, 5 HoGZE MM, LA E
SR X rp AL R
2.3 AAARERAENRLASLEZRESBENN
2.3.1 REFES5EEME mRATH SR BEIL NS OK
AL RN S AR FKARGRE T RANS KB R
SRANTRLIIS . BEEN M EK, AR L5 a4
MR R AR AL R & = BEAL, B KB RAE . 567
NPT 2T RS A BF 95 45 SR — B, 2% % 3K o o 35 0 ] RE
T /0, I 45 48 2 & /e B G A . R A R AR AN [ 25 R A
MERANEE REZMIBENEF B E. BEXERFL
HAARONSARKNERLE RO EMBBESEE THBE
S E S R SR - ENE W E AR TR
W& EEAL B R B R

22 (04T W L 25 A ) #E 10 ~20 h AL 34T L
LA Aa” L AGT ARF X IR, AL S | B, w s
JUS LA & E IR, AL 1 AE, 80, Aa ™ Al
A REAR . B ZE PR A ZE 10~15 h X 8L &L L5 % 6
RIS EE R F H OG22, | 2 20 h wF, H B ZE A 4 %
AL (AE (Aa” T AL BERTHERM .
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Table 2 Chemical components analysis for black tea made by yellowish yinghong 9 (n=3) %
by FER S KR AL sy} A P Ui 7 L TR CIRGR R KE )
CK 78.65 17.144+0.40% 1.69+0.02¢ 3.13+0.01¢ 3.20£0.01" 5.67+0.26% 39.6442.01*
58 72.28 14.03+0.97¢ 4.61+0.12% 4.2540.15° 2.97+0.97¢ 5.52+0.08% 32.3240.42¢
10S 60.67 13.68+0.06¢ 4.1440.09° 4.1440.20° 3.4940.06* 5.58+0.11* 34,5541.25P
158 52.46 13.67+0.35¢ 4.10£0.05° 4.58+0.00* 3.294£0.35% 5.73+0.12% 33.7240.44"
20S 35.67 15.4240.25" 3.11+0.04¢ 4.57+0.08* 3.21£0.25% 5.52+0.12% 35.3840.37°
5G 70.54 15.03+1.29"° 4.73+0.01* 4.28+0.04¢ 3.124+1.29¢ 5.39+0.07¢ 35.3440.49°
10G 65.95 14.25+0.70" 4.5040.14"° 4.5040.07" 3.34-+£0.70" 5.6440.07" 31.2940.75¢
15G 61.13 13.10+0.42¢ 4.4540.06° 4.65+0.047 3.1640.42¢ 5.38+0.09¢ 29.2241.08¢
20G 52.27 14.83£0.93" 3.96+0.03¢ 4.68+0.01* 3.6740.93* 5.75+0.09% 30.8241.12¢
T AR TR R 2 R B3 (P<<0.05) .

[ Caff 1800f ;
1200 . Caff
ECG 1600F
10001 EGCG 1400f
8001 12001
= — 1000[
T 600 R
400 600
4001 EGCG
2001 I ol el 6ee
200 e | E%l /] ECC
0 0
L L L L L I} 200 L L L L L I
0 5 10 15 20 25 30 0 5 10 15 20 25 30
s ] i 8]
Time/min Time/min
(a) CK (b) 5G
B 1 CK# 5G HPLC &# B8
Figure 1 The chromatogram of CK and 5G
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2.3.2 RERSOEMAXRMEST BRE S ATHLFRHHE K. KWES AL ZRAME. 5 Aa” A0 BRIEK. B

KA EVELR R R 2 (EAH SR A A R L I K
MERERE RO ERREFIEMEK. 5 AL (AE, Sl B ¥
FAHSE; B S KE S B EI . Aa” . A0" BRI FH IE A
K5 AbT MK (0.919) . Ullah %5 () BF 78 45 Rl
TESZ B Sk R R R MR AR, K5
FEREAR. A S RAR KB R Aa A0 BB IEAM
K. H AL VAE, B W F R, 5RA R MR K
(094D HEBIMM B E KT, HAXHSEWEREF FEH

>

BAHRFNBEKT., BEED YIHAARMES L 2K
WERME 5 a (M52 8 EEME, 5 o HEMEEEHE,
AL™ 5 Aa” (AL BARWFENML, AL 5 AE,, 2% B3
MK Aa™ Fl AL ™ BB EIEHK,
2.4 BEHTLER

B 6 AT, H 625 UR m) DU O 48 7 R B 8 SR 25 A
DB S0 . B2 25 e ) A e L B N, AE R R L,
8 52 BE 10, 6% 30k B A1 . 55 Ullah %6000 B 5 25 3 — 33, 2%

R3 BUROASAFILFZZAN»
Table 3 Tea catechins analysis for black tea made by yellowish yinghong 9 mg/g Dry weight
Ab B GC EGC C EC EGCG GCG ECG BILEER
CK 3.03+0.02 17.60£0.072 6.4040.042 18.0740.11% 30.59+0.17% 3.36+0.02% 34.4740.29* 113.51+0.68¢
58 R 6.82+0.82¢ 0.7540.054 1.4940.08¢ 1.874+0.07" 1.81+0.01¢ 4,05+0.17¢ 16.78+1.18¢
10S B 7.4140.45¢ 1.0340.05¢ 1.90+0.10" 1.3240.07¢ 1.8840.01¢ 4.8540.23° 18.38-+0.88"
15S — 6.38+0.024 0.51+0.01¢ 0.8640.00¢ 0.27+0.01¢ 1.7040.01¢ 1.734+0.044 10.44-+0.09¢
208 — 8.31+0.17° 1.2240.02" 1.97+0.01" 1.074+0.01¢ 1.90+0.01" 5.0740.07" 19.54-+0.26"
5G — 7.61+0.08¢ 1.0040.01¢ 1.56+0.02¢ 1.7740.02¢ 1.83+0.00¢ 3.7340.04¢ 14.0840.21¢
10G R 7.51+0.12¢ 0.9640.024 1.7840.03¢ 1.054+0.124 1.8740.00¢ 4,58+0.10°¢ 17.7440.33¢
15G — 6.80+0.06¢ 0.58+0.01¢ 1.064-0.02¢ 1.2640.05¢ 1.7340.00¢ 2.644+0.07¢ 16.50+0.17¢
20G — 10.0740.14" 1.634+0.01" 2.96+0.01° 2.4140.11° 2.1940.01° 9.0340.02" 28.29-40.26°
T R FEERR 22 57 B3 (P<0.05),
x4 BUEIASOAFFRENBEGEON
Table 4 Tea pigments and color difference value in black tea

Jib 7 KER/ N TLUFE/ N KM/ % AL~ Aa* Ab” AE ),

CK 0.1140.00> 0.8640.01° 3.55+0.02% — — — —

58 0.14-+0.02% 1.1540.04* 3.48+0.047 1.98 1.29 4.20 4.82

10S 0.0840.02" 1.0040.07* 3.02+0.03¢ 3.84 —2.56 —1.02 4.73

158 0.1040.01" 0.97+£0.04° 3.1540.09° 4.18 —3.17 —1.79 5.55

20S 0.07+0.00°¢ 0.8540.02° 2.457+0.09¢ 14.22 —18.58 —29.90 37.97

5G 0.11£0.02% 1.254+0.112 3.3740.11¢ 1.82 1.31 3.86 4.46

10G 0.1140.01"¢ 1.034:0.03* 3.08+0.02¢ 6.67 —5.66 —3.18 9.13

15G 0.09-£0.01¢ 1.0740.09* 4.06+0.10° 7.39 —6.97 —4.55 11.13

20G 0.1040.00"¢ 0.98+0.04* 3.16+0.034 10.17 —12.04 —13.15 20.52

T ORI FREROR 25 5 3 (P<C0.05),

®5 FaES5REZEREXESHT
Table 5 Correlation analysis of tea pigments and color difference value
LD FoKaE S WER WAE HWER AL Aa” Ab” AE;,

oK
ps¥igi] 0.914 15" *
FREHR 0.778 92* 0.665 14
PR 0.833 57~ 0.948 55" *  0.485 09
K E 0.634 51 0.864 46** 0.421 65 0.871 22~
AL —0.853 50** —0.754 71* —0.694 80 —0.646 99 —0.472 21
Aa 0.887 79 * 0.794 40 * 0.720 20* 0.686 10 0.509 90 —0.997 03" *
A 0.919 08* * 0.884 10** 0.719 10~ 0.800 80* 0.619 10 —0.965 90~ * 0.976 47 * *
AE —0.859 68** —0.818 53* —0.649 87 —0.736 34~ —0.543 18 0.978 35** —0.978 76 * * —0.988 71* *

T ox FARERBEP<C0.05); » x FnEFHEFP<0.0D,

29



F34BE 108

AR 25 08 7 SN B AL BT U T R 1

R6 BUARIASAFREFTER

Table 6 Organoleptic quality of black tea made by yellowish yinghong 9
4k 39 SME (25 %) FHR(25%) VR (255%0) 7, (10%) R (10 %) Y
CK ESPEeT ol i P J5L  f 98 AP LI5S 91
58 Gt T A AL Fis L, AN ARG 87 80
105 ES Pt R s A L SO ZLHE W] 52 EANERE 7 90
158 ESPEeT ol it A AL T 35 9 AN LR A 87
208 ST iR i B 1E IR W ZL5% L1551 83
5G ST A& R AR L 2 5 1R EAND L1551 78
106G %45, 55 it A I ff 9 L5 ANETREE 78 85
15G  B45. 551 it A il e ff 2 AN LL5 K 88
20G B4 5 Al TR X FE 4l i A FAN R 878 86

i B 0B R 256 1 W o T R AR
3 i

fif 55 7 A i 2 O IR ) S K AR L 2 b 25 0 D7 i
1 B AL B L L5 L0 2K v A A B o0 A €0 2% R AT A [ 114 A2 Al s
o 5 HIEZITMILL , S PR XK IR K 2 0 R
SRR AN LS B IR R B o 58 S U] S A R o L
i RLLR A K ATB R . 45 B A A R SR E R
7 AN L2 2K 0 10 R S AR I I FLS 3 40 N Bk T
HOGZE P . A0 A 2 B L 2 ) I 5 70 02 70 80 ) X 41 2%
2R (15 S 35 B4 I 1) R T 2 0 I 5 K B B A
AR A IE AR

AR 2 410 9 R A B AL S AT L5 0 T A 1 2% v A ARy
CRZ WSS s KR M R 30) SRS
BEER ARG LM LW R TRILILS.
HU ARSI TR AR A R TRAONS . Hf
TS B4 b R AR 38 0 e 2R 4 05 5 TR TR B AT LS
CLAR AN 2 5 L (EA RE AR R A B8 21 T 5 00 2% 30 R i 3¢
JEE AV A0 5 2 A5 19 [ T 33t 4 i 88 56 T ) T el R £ i
PR [

5% 3k
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3.2 ESNERmBEERFIENET
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