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Table 1 Organoleptic quality of Qingzhuan teas with different tenderness fresh leaf
., . 7 @ . . . . s . By
JERH TZ&AHME sy Liguor ix B ix AU ix Refused ix Tuoml
. efus a
Material Appearance Score 4 Score  Aroma  Score Taste Score Score
color leaf score
SREY B2
REERG .
-~ e e i EST S B e EANIi R
1210 EREFAR N 4I5% R R ¥ ﬂ.mm
. X Pure and . Red bright,
One bud Tightly, tippy, 92 Red 93 81 Bitter and . 90 82.6
R K X normal , . fine and
with one leaf reddish brown, bright astringency
lower tender
even color
FRME, 4 4 PR
1%F 2.3 [EREI TR TN TRAE B Pure and A, w e I #E
One bud with two Rk 90  Deep orange 88 normal , 83 Heavy, bitter 7 Yellowish 84 83.5
or three leaves Tightly, brownish yellow have stale and astringency auburn
auburn, even color fiavour
12F 4,50 ; NN o N NN
One bud with ERE PR I i PRI 48 i EAR IS Tl
i Brownish auburn, 90 Orange 86  Stale fiavour 86 Better 83 Reddish auburn, 89 86.2
four or five .
even color yellow higher mellow even color
leaves
L AR A, 24 . . e s
Dyt i F 8 Wi iy LI B 2]
. Brownish auburn, X [iwi] .
Pruning 85 Orange 86 Highstale 88 85 Reddish auburn, 88 86.2
even color, § Mellow
leaves yellow fiavour even color

many stalks

L R BRI PR 4 100, AR & AME 20% 1 15 % R 25 % VIR 30 % (IS 10 %631 5T . Note: The full score of the individ-

ual evaluation in the table is 100,and the weighted score is calculated according to the shape 20% , the liquor color 15% ,the aroma 25% , the

taste 30 % , the refused leaf 10% ,respectively.

K2 FAAMELENBSHEFZKELHYEZES MG

Table 2 The main biochemical compositions of Qingzhuan teas with different tenderness fresh leaf
= 0 0 V=3 YA 35 Mk /0 %/ﬁ
OB Material KB/ % ZW/ % WER/ % AR/ % Ratio of polyphenol
PN ateria a € S
Water extract Polyphenols Amino acids Soluble sugars boyp

to amino acids

1210
H:, | 46.40+1.07Aa 7.0540.05Bb 1.8240.06Aa 3.05+0.008Bb 3.87
One bud with one leaf
12230 -
. 48.57+1.16Aa 9.94+0.12Aa 1.584+0.06Bb 3.70£0.16 Aa 6.29
One bud with two or three leaves
124,50
‘E: 50 . 31.02+1.31Bb 2.4740.03Cc 1.07+0.06Cc 2.3340.05Cc 2.31
One bud with four or five leaves
oy ke
Lk 24.18£1.42Cc  1.46=£0.08Dd 0.86+0.10Dd 1.8940.10Dd 1.70

Pruning leaves

T : R Duncan’s A7 2 H L. W — 5 AR KE FRERIRTE « =0.01 KT 22 20 835 MR /NG 58 RIRTE «=0.05 KT 22

W # . F#£F . Note:Duncan’s method was used for multiple comparisons. The different uppercase letters in the same column indicate
that the difference is very significant at the a=0.01 level,and the lowercase letters in the same column indicate that the difference is signifi-

cant at the a=0.05 level,as shown in the following table.

23 ERBMEERMNBEHFILFZZEINTMN
AT BORE JEORHT i 2 L2 Ry & i (R DA

BFZES, UL 2.3 M Reah LR R Bt fo ,

Uoe 1 2F 1 A LR R & B R k. 7EJL%

JE W) S 25 T v TR B R B A RS 4y 2 — L (HOA ]
JLZR 2 M R A BT 22 5 TR AL A8 A A 7
BRECTIBALR R G, HE AL TR A BE. 2%
TSR L ZE EGCG M ECG & b 2 W%, JE g

EHD T, AR EGC F e, HIkE BUULEE EGC M GC W& S5, X6 M T Xi7mE

GC & ,ECG.EGCG fil C & EAE L, ILAR  BRIFERMES .
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Table 3 Catechins contents of Qingzhuan teas with different tender fresh leaf mg/g
JEBl Material C ECG EGC EGCG GC it Total
One buldijz—viihn[;ne loaf 1.29+0.07Aa 0.0240.00Bb 22.5740.64ABab 1.13+£0.01Bb 13.26£0.31Aa 38.27
1% 2.3 0
One bud with two 1.24+0.02Aa 0.73£0.03Aa 39.124+1.47Aa 4.0540.16Aa 4.85+0.01Bb 49.99
or three leaves
1%F 4.5 0
One bud with four 0.80+0.02Bb 0.0040.00Bb 13.33+£0.94ABb 0.2840.01Dd 0.13+0.01Cc 14.54
or five leaves
& By A - . . ) N . .
0.5740.01Cc 0.0340.01Bb 1.63£0.04Bb 0.844-0.03Cc 0.0040.00Cc 3.07

Pruning leaves

24 ERBEEZERNEHRFZKIERENE NN

KEREPRER(TF) KUK (TRs) AW E
(TBs)J& 2 Wy J5 9 I 1) & 2 S8 A0 7= W), o2 75 ik 2R 2%
A0 A CRE ST 05 S N LN N NP 87 s ol D
A U V0 W R ) A ) B R O
AW ESRM D, BEF AW R EKFE, TRs
JE A I T Ry O R R Y R
ST AR BR (R O BT R RS e, L
WO 1 2F 2.3 ih R0k, S8 sy Rt b B T W 2
Ses1 2F 4.5 M EURME B AR, B AR T AR JEUR
7%, TBs 2@ W7 EZ R4, L1 2F 4.5 1

i

S, WO 12 1 mhJORE, DUE B9 B 2545
ESTS 8oL Py A TE
25 ERBMEZESMERZRSENZN

T R I T AL A DR R A . B R AR
T2 L HE 75 1 A5 7E 9 I SRS R A iR E 300 mg/kg
AP 5 3% 30 06 JEORHAT 5 R . S A AT e B L AN T
O DO G A A i 25 L U R A
AL, Hor 128 1 M A Y 64.4 mg/kg.1 3 2.3
-9 & ik 205.6 mg/kg, 1 2 4.5 M9 & & T
B b e . O 303.1 mg/ kg A8 BRI A S iR 45
L A IR E] 1 291.0 mg/kg, AR A Z AR fE .
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Table 4 Water-soluble pigments contents of Qingzhuan teas with different tenderness fresh leaf mg/g
J5 okl Material 25 & Theaflavins 2541 % Thearubigins Z5# % Theabrownins
121
. 0.67+£0.10Aa 8.3610.83Aba 33.2440.95Bb
One bud with one leaf
1% 2.30
. “ t 0.384-0.03Bb 9.83+£0.60Aa 22.48+0.18Cc
One bud with two or three leaves
12 4.5 0 . - .
. . 0.31£0.02BCb 5.78+0.51Bb 36.844-0.73Aa
One bud with four or five leaves
& 5 R

. 0.21£0.01Cc
Pruning leaves

10.57£2.27Aa 18.01£0.33Dd

26 ERBEERNBEHREZFSASHNEME
AN ) R T fin T B 7 i A5 A SR A BT 4 R
W% 5 TR B3 B B DR B e AT
T MR N 12.88%.62.43% .72.43 % F1 79.61%
BBy A S Bt B, o 1 2F 1 Ry 6 4%,
H12F23MA 1 4.5 MESNSBREL, A
[F] B JRE A it 1) 3 OB A v SR A I W B A R
2-IFE KR L IE W L (ELE)-2. 4-PF s T .
1,3,4-=HIL-3- IR M- 1-FHEE .7, 7a ~H 3E-3a.4,
5. 7a- VU &-3 H-2K 3 Wk I -2- 1 . 8 2 36 % 3k g | p-48
B 2, A- TR T IR DA K 6,10, 14- = F -
2- T HESFE Y,

12F 1 Ok SO0 DARE2E 35 i die ey o o 3L
L BRI A7.28 %0, FEUGREAZE L (514,13 %0, 85

KA B 2 20 9 13,74 % F16.99 %, AH X & B
FE0.5 Y0 LA AT i-5- 2 1 BE DU & oy @, 5- = HH JE-2-
Wi iR (0.66 200, e 2 05 A I 4R A6 4 (kg A
(1.66%) , F5FHERE(0.92%0) » o HEHE i B (1.20 %) , B2
%22 (0.57 Vo) AL A AT 45 (0.57 26) .

1 2F 2.3 M JEORN B SO0 B DA B2 A v, o
A B 1Y 36.14 90, H Uk R T 2 R It M b A
2L RO B A 19.09% FI 14.50% .
Hop AT S e 1% LA E A AL 4G 55 R (1,46 %) .
1,3- W -1, 5-3R 9 0 (2.28 %) . 6-2 M KL U &~
2,2,6-= H F-2H-n fRg-3-1% (6.33 %) . (3R, 6S)-2,
2,6 = HIHE-6-2 4 DU S -2 H-nk i -3- 5 (7.90 %0) |
(IR ,7S ., E)-7-5% 4 3-4, 10-— F B 475 38 28 -5-45
(1.23%) o e B A B (1.69 %) , LS (1.36 %) L 4-TF
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FHEE-5-C0 5 S (2.28%) . (ELE)-2, 4-JF — B /¥ (3.
53%).2.4-5 T (1.13%) (B % 22 i (1.45%) .

6,10, 14-= B Ke-2-+ o % B (1. 33%) ., & M 4
(1.57%) 2} FEmkmg (1.25 %) AEREFR (2.69 %) .

x5 ARWERMNERFPELESHSENTENR N
Table 5 Aroma components of Qingzhuan teas with different tender fresh leaves %
. 1210 12 2.3 0 12 4.5 0
C()n"ijlp(‘(:}riems One bud with One bud with two One bL.ld with four Pri%ligjgﬁji;/es
one leaf or three leaves or five leaves

2% Alcohols 6.09 22.56 14.01 13.06
£ 2% Aldehydes 1.77 11.92 14.74 22.06
fii1 2% Ketones 1.82 6.20 18.26 25.94
B 4228 Hydrocarbons 0.67 9.05 8.18 6.60
i 2% Easters 0.50 4.17 3.34 1.16
Y& AES

Acids and carboxylic acids 0.27 3.20 1.08 089
Fi 3¢ Phenolic amines 0.51 0.88 0.59 0.26
72425 Heteroxides 0.90 3.36 11.05 7.68
Fifls Others 0.35 1.09 1.18 1.96
it Total 12.88 62.43 72.43 79.61

1 2F 4.5 il JEURE T 6% 4% DL 28 & & f i, LIk
SEWERFEEA, 4300 5 H A A S 25.21 %,
20.35%0F1 19.34 % , H A AAXF & EAE 1% DL E A
F& RN OB (1.38%0) L 2-F M-1-F (2.97 %) %%
FEMREE (1,54 %) A EE(1.09 %) JIEFBE (1.03%) .
(E.E)-2.,4-FF ZIRmE(3.17%) . T- W5 (2.26 %) .1, 3,
A4- = W3- O M- 1-H R (1.41%0)  (E)-2-5% M ik
(1.17%) .2, 4-2% Il (1. 97%0) ., 2-F — I 1
(1.10%) (A- ¥ He-4-H LA OB (1,18 %) L 2-+ — i
(1.43%) \4-(2,6, 6- = H F£-2-3F & Js5-1-36)-3- T Js-
2-Fi (1.62 %) . (ED-FF i F N i (2,54 %) (-5 %
fiil (3.90 %) .6, 10, 14- = H -2 F L i (3.88 %) .
JR R =R (1.07 %) . LFE3 2 e (1.55%) . 1-4
He - 1- B A L PR O 8 (1.96 90) 1-F L 4 - (2-F BLFR
RN H-T- B I IR [4.1.0]BEBE (2,37 %)\ 2- 0 %
W (4.18%)

16 95 Bt OB ik 28 B Ao DABR 26 5 5
s i AR B 32,5800, HL Rk & R
(2771 %) FIEEZ (16.40%) . HAHXT & & 1% 7
1Y% LA b ) AL 45 . 6-F 4R 3k-2-C0 i (4,16 %0) .1, 3-—
A FR-2-H P (25,90 %0) .2, 10- — F -9+ — Bk I
B2 (1.03%) JIEFEE(1.24 %) ((E L E)-2.,4-PF 5%
(2.73%) T/ (3.94%) 1,3, 4- = H H-3-3F & -1-
FE(1.22%0) L (ED-2-28 AT (2.3906) .2, 4-5% M
BE(1.9%)  2-F — M B (1.98 %) . A HI ¥ (1.06 %) .
6- H Jk-5- P -2- (1.80 %) | (E)-6-H 3E-3, 5- B Jig
-2 (1.67) (2-F— il (1.72 %) . 4-(2,6,6-—=H
B2 O -1 -3- T Hs-2-Fi (2.78 %6) L (E) -7 it
FENR (6.78%0) (B4 % £ (2.19%) .6,10, 14-=

HHL-2-F T BE B (3,27 96) (4-(2, 2, 6- = I FE-7-%8 A4
WOA[4.1.0] BFfg-1-F)-3-T #-2-FR (1.17 %) L 2- 1%
FEWRIR (3.76 %) \9-%A 2% 3R [6.1.0]FHE (1.29%) .
o Y o[ 4- PP 363 13 s 3 1 4 /K H b (2,06 00 . LA
SRR ZF 45 i RE B AL S H— o kA
JE B DA i M 2o AR AT B 22 0 05 R W) A B

DL B S DL A X AR 0.5 % LA B Y
F B RO (B 1) L 45 51 R B 3K 9 R
A ALY (WKM7 T-5- 2, 0 DY S~y o, 5- = H 32—
W R P A A AT L2, 4 TR T R AE 12 1
5 % 2% h AR 6 i R s (IR, 7S, ED-T-5¢ 15 3
4,10-  H LR IR B850 .6- LR U R -2,2,6- = H
FE-2 H-ME I-3-F% L (3R ,6S)-2,2,6- = F 3E-6- 2, ff5 3k
VY &2 H- Nk e - 3- | 4-3F Y J-5- O 0 1 L O 8 A
R\ 1,3- " H -1, 5-3F 3% Uk L aR A L 5 R EE R o
ERREMBEAE 1 2F 2.3 M e kb S i m s 2 -
1-B5 RN BE B | 4-F2 BE-4-FF S 3 O I L T-48 AR
P B-5 0 2L | 3-HH 3 B R TG L 1-HP 3E-4-(2-H1 3
AR LA H) -T- S I R [4.1.0 ] PEbe L 1-2 e -1~
AR - O e I SRR D bE, IFE 1 2F 4.5 mb oy
it 2% v ik B e 5 7E A8 B A I o A s 1 A O
AL AT - 6-H S BE-2- O B L o H o[ 4-HH -3 M
FE 45K H 0 L2, 10- T B-0- — R G BE L (E)-2-%%
WIS 2- T — M T IE SR L (E)-6-F 56-3,5- B
ot H-2-T L 4-(2, 2, 6-= H J-7- 5 Z2 X [4.1.0]
B dE-1-38)-3-T J-2-F . (E)-F M & 9 i L 6- B 3%~
5-BHJ-2-1 . 4-(2., 6, 6- = B H-2-3F O If-1-38)-3-T
Ii-2- 22—+ — 1 L 9- %A% —FR[6.1.0 ] T 4e ., 6-iFf K-
1-C 55
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1-Ethynyl-1-methoxy-cy ne

y-2-hexanol

4 ACH I @ -Methyl- a - [4-methyl-3-pentenyl oxiranemethanol

14
2, 10-Dimethyl-9-undecenol

T-3H-4 3F BelR-2-f] 7, 70 -Dimethyl-3 1, 4, 5, 70 -tetrahydro-3H-benzofuran-2-one
10, 14-Trimethyl-2-pentadecanone

QI[4.1.0]
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Heat map of the main aroma components in Qingzhuan teas with different tender leaves
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Effects of raw materials with different tenderness
on quality of Qingzhuan tea

LIU Xuan, YIN Yuxin, LI Tianji, YAN Zhi, HAO Juan, YU Zhi, NI Dejiang, CHEN Yuqiong

Ministry of Education Key Laboratory of Horticultural Plant Biology/
Key Laboratory of Urban Agriculture in Central China ,Ministry of Agriculture and Rural Affairs/

College of Horticulture & Forestry Sciences , Huazhong Agricultural University .
Wuhan 430070,China

Abstract The sensory quality of Qingzhuan teas made from 4 different tender tea leaves of Fuding-
dabai tea tree cultivar was evaluated by sensory evaluation. The main chemicals and aroma components
were analyzed with chemical analysis and GC-MS method. The result of sensory evaluations showed that
the sensory score of appearance and liquor color decreased while the score of aroma and taste increased
with the decrease of tenderness. The result of analyzing the main quality components showed that con-
tent of water extract,tea polyphenols, catechins,amino acids and soluble sugars in Qingzhuan teas with
one bud and one leaf and one bud and two or three leaves were richer than that in one bud and four or
five leaves or pruned leaves. The content of aflavin decreased while the content of fluorine increased with
the tenderness decrease of tea leaves. The total amount of aroma components increased significantly with
the increase of raw material maturity. The total aroma of Qingzhuan tea with one bud and one leal was
the lowest (12.88%) ,with the highest was alcohols, followed by ketones,aldehydes and heterooxygens.
The total aroma of one bud and two or three leaves was 62.43 % ,with the highest was alcohols, followed
by aldehydes and hydrocarbons. The total aroma of one bud and four or five leaves was 72.43 % , with the
highest ketones, followed by aldehydes and alcohols. The total aroma of pruned leaves was 79.61% ,with
the highest was ketones (32.58%) ,followed by aldehydes and alcohols. It is indicated that the fresh leav-
es with one bud and four leaves can be considered as the main raw materials of Qingzhuan tea based on
the quality of Qingzhuan tea and the safety requirement of fluorine content.

Keywords Qingzhuan tea; dark tea; tenderness; aroma components; Fudingdabai tea; fluorine
content; food safety
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