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PSR LR VEAIETR WIHEGK % & TR (GA) .8
Ffr LS % B4R (GC EGC .C .EC .GCG .EGCG .CG .
ECG) Fl 4 Fp 5% # % HLIK (TF [ TF-3-G . TF-3"-G .
TFDG), 32 [# Sigma /A wl ; F R (A ikaigy ), ik
& i MAE R A BRA ) O (AaGaig) , B
PO TTHAR (3 ) A R ) 5 2l K e i g i 42
A BR 2 | 5 H e R 2 o [ 7= 2 B i
12 UHBR5EE

CT-310 R 2211, i EAEIE A Al ;DK-
S26 RIHL PVIE K AR, TR 20 S A A B
vl F8) SPME HERERS (50730 pm . 432K ik
O3 TR O ek e A MGk, 521 Supelco 2
] ;GC—MS (7890A-5975C) , 3 [ Angilent 2% 7] ;
UV3600 2£4h—1] WOttt BT, H AR HA
F] ; UHPLC-QE-Obitrap-MS, 3£ [E Thermo Fisher
23 \)FE20K A pH it Fi b g 4 3 —FEH 2 4 )
810R A& .0l , 2% [E Eppendorf 23 7] ; XQ100 K}
WAL, L)V TRARAF
1.3 Fik
1.3.1  TRLFMHIRE 15 A5 Fhf 4% — 2F
AR v TR R A, SRR, 2 P A S O 1
Ja b AL, T 28 C TR JF 95% N & 3 h,
ZJEEK 100 °C, 2k 85 CHEZE L+,
132 HGEHEIWTA 28 GB/T 23776-2018 4%
R PE O RN R 1 (20% ) L B (40%) |
PEWR (40%)3 THEATIEAN (43 .
1.3.3 FKpaEFERN I KA A2
L.ab ., L HICERWISERE ;o (AR GESE,
+a fORLLM | —a UERER A ;b EAAR T AT, +0
TR b TR,
1.3.4  ERUSAMIE Tk 2% 20 W T v B A
FE R GBIT 8313-2002 375 47 iR ¥ 2k H {3k 41
FL R o 2 R B 0 5 >R GB/T 8314-2013 Efi —
i b0 2 2R R KO R KXW EN S EIE
KA Lk,
1.3.5  FAMWE T BFARBS WO .
FREC0.5 g T25F 20 mL T, A 5 mL fin
ALK, 10 nL 2R O (AR, 10 my/
L) i 55 °F-#5 5 min, 28 )5 , K T3 SPME %
AR A TR ZS 0, 78 60 CHE IR 7K 1 45 14 % B Fff
60 min, 37 Bl F GC-MS 250 Ci#t#E L # AT 5 min,

GC %4k . DB-5MS 1 9% E 4 & # (30 mx
0.25 mmx0.25 wm) ; FE 47 B2 .40 °C #EAE R B
250 C;4r i b . 15: 15 K 1 48.745 kPa; A3 & : 1
mL/min ; #FFE LS He (99.9999% ) . FHEFEF .40
CAREF 2 min, L 2 °C/min F+ £ 85 °C,f£%F 2 min,
FELL 2.5 C/min TF 2 180 °C, 445 2 min, L 10 C/
min T} & 230 °C, {#4F 2 min,

i S BT B R BT RB .70 eV S
TR E 230 °C; A4 ; B i S 15l m/z 40~
400,

FE T B 25 €0 G X N 1Y) ST 1l 5 NIST A ife
T JE R AT AL BE K 2R, i Van S5 PR IR 0 LR B
FEHOR N 2 45 A Wy 0y I8 B8 48 85, JFAE NIST A i ik
JE N HEAT AR N B DR B R RO R, U RROE PR A
.

JE B 7RI E AN R T 20 8 RS s AR AR Bk
K 25 im A 10 wL 10 mg/L 3£ & 2 B A7 0 P b
Wy, 4 B (1) A (2) 43 0 B LRI AR SO 43 1Y
JoT W B 5 A G BE{E (OAVs) .

USRI E (/)= TR IR

A A 42 g e T AR

X N AR ) JoT UK B2 (ug/L) (1)
i _ RS BT (/L)

(2)

1.3.6 SRR /- T AR 4 4y T
JE ARG I 2 25 T+ ZEWE S T s Wi B A S R 4 oy
JF U R ] HPLC (19 AccQ-Tag % JE W2 70 #7 7
2, B4 AccQ-Tag £ (150 mmx3.9 mm,4.6
wm) 73 B SR 2GR IR (& I K 250 nm, &
SHE A 395 mn) Kl FH AR E fE W 1 mL/
min; FE I 37 °C#EFE & . 10 L BB EE R
1.3.7 LA e mi K 5 iR 215 4 Jo 1) 000 5 7 vk
JH R o 280U A 23 £ B BT S AN 43 B TR ALK iR
3% . UHPLC 4514 : Waters HSS T3(1.8 um, 2.1
mmx 100 mm ) {8 3% 4 5 3 3 A7 R 0.19% H 2 7K i3 i)
(A)F1 0.1% MG KIS W (B) , ZePEVE B 6 B2 . 0~1.0
min, 5% B;1.0~2.0 min,5% ~10%B;2.0~6.0 min,
10% ~35% B ;6.0 ~8.5 min,35% ~100% B,8.5 ~9.5
min, 100% B ;9.5 ~10.0 min, 100% ~5% B ;10 ~12
min,5%B. i 0.3 mL/min; & 40 °C,
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QE-Obitrap—MS 2% {1 . >k FH H1 W5 55 2 +
(ESL), 1E., B PR, 2850 ¥R (Ful
MS)70 000, — 2% 43 HE 2% (MS/MS )35 000 ; filf i B
30V W% R 3.1 kV, 85 SR B i 45 arb, f B
SARBUG I 10 arb, 4l B SR EE 300 °C, & F 1% fi
EURE 320 °C; FAHEEE m/z 66.7~1 000,

1.3.8 Dot {Hil®E £ Scharbert Z2P) J7 ¥ 11
AR 7 R A 19 50 i L B T (Dose over
threshold , Dot ) , Dot 1B /& & — 4 Wk il 70 i S v 5
VG B 0 B, Dot H KT 1, FWHIZ Ao 4F
A ERTE S AN
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I B X LFBE (o) 8ix 5 Ram o R
SPSS 25 B i AT B ab B, KOV T Y e
LSD ¥ F Ducan 3%, VA P<0.05 J i3 22 5% ,P<
0.01 Atk i 25,
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2k 111 5 KL20H;5 A aFho i s, FA4
fEZRER, KO &4 28 P25 &’
TE S AR A R 20 b s 111 55 8
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Table 1 The sensory quality of Congou black tea from 15 species
%5 & A HE(20%)  Ha &4 (40%) 54 # ok (40%) R o B
1 K 41748, 219 90 bioE A 92 4 E 85 90.8
2 S E Loy 87 A A 87 % B o iy S 87 88.2
3 = iy 87 HILRA 91 w4 S 5% 90 89.4
4 ey iy 83 H AL 90 44 IE. 85 86.6
5 £48 ficgad 89 B, 87 ) BF 84 87.0
6 LA Lo 3 86 Gk 86 K ok, ek 85 86.4
7 I 43 iy 87 4 JE A7 #F 86 ) B Fa 86 87.8
8 % iy 83 A 86 - o i S 86 85.0
9 ER O 3 * 80 2k LA 84 S BF 90 82.8
10 % 108 #esr 84 A A, N 84 B 89 84.4
11 & 111 | 90.5 A A 89 HE A LA 86 89.3
12 % 302 F iy 58 88 S 85 Bifo L AR R 90 85.2
13 i B iy 84 LRSI 87 # B S Aok 83 86.0
14 P25 #E 86 Ry 88 i# B Fa 86 86.8
15 grt 15 # 84 2 I 84 oo e i, A AR 89 83.6
22 MAFZHBEHZMEZER FEAR R KGR R BN R, B/ E T RAKEK

FRER(TFs) 5 ERIEME, FaR
(TRs) 57 (41 FF B IE A 56, 2548 2 (TBs) & 4 &

WA A 15 WERZ P 111 X7
B (E 1a), 25 111 89 a (HERKR, KRG RL, KT
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e REHIR Z P 2% 302 IR MIEH: 43 19 b
EA KT 50, 1 & & 505 5 eIk

3MAEEARMETEME 1b s, has 111 T
R Zh TFs &R B FE S THE MM, w2
S TFs ARk, P 15 TRs s,
P H e A, KRR R 11, o FE
SRR I 43 H TRs Fmffik, 45111 1
TBs & it , & T E b Al HROE i
oA 302 KL, = EHEER AR MiH ]
S TBs B E MR T HE 14 4~

MM R (R 2), B O4E2 5 TBs &%
R FIEMHE(r=0.559,P<0.05),M5 L.a.b
{HJC i A OCME . 3 5 Rl R AP i 5T 45 SR A
2, TBs & & nl/E N i vk 7 ik di . TBs 5%
50 5 3 IEAH G U B X T E A Ukl 3 i 2
AR E R T RA AW @, 1A, TRs 5 TBs 2
e i IEA5E (r = 0.748,P < 0.01),TFs 55 TRs &
W i IEAH O (r = 0.645,P < 0.01), 4 3 Rk (5
RIS X7 645 53 B K, TBs [TRs \TFs 7
HENRBHOEATE, TR 1L hE 1S K
LIML A4t 2R 302 45 1 TR LT A B K Ar
W, SRS R RIE
2.3 LT ROFEER S S
231 TRELZEH MUK G e B e B 2 iR
R AS A EEIERR , RS 111, P A% 302 5 rp s
108 T RLLA il B A R B i 3 s s h i 1 %5 |
Fit 1S AEFETFSEER S ERE (K
le), A2 Wi sg W 55 V7 G W 0 B ANk 3 B 2% 1
TR EZORE, TR 2 SR R SRR
BT HE R I8 119.377 me/g, H 22K 111,
KL, M 1 SHEZHSERFEMRTHE
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Fig.1 The physical and chemical index of

different Congou black tea
an Bl (18] Te), SR, W 8 24 5 R B ok 2 1 &
SR LT IR (R 2) , TFs SR 750 1%
Lo JERE  TRs K A Vvl 2 S, TBs A JC

x2 AREGEMIXAFFHEMEKRHBXESHT
Table 2 Correlation analysis of the liquor color and taste of different Congou black tea
AAs/ TPs/ v i A/
HA K R L a b TFs/% TRs/% TBs/% pH ] 1 1
mg-g mg- g mg- g
AEFs 0360 0381 0.287 0.425 0.353 0.559*
i S -0.264 -0.480 -0.336 -0.006 0.012 -0.050 0.153

H.*. P<0.05,
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W, PR 2% S SR TR | 2 T 55 10 WA ) O T 5% W0 2 R
15 A Fl TR 2L A8 2% 111 1 TFs [TBs % &
e, HE 15 TRs f a2 A% 35 A
1 53X 3 FpAs R & Ak, SR 2 A K (A
1b), I HT R 3 P2 (0 R 15 5k AH M
AR G (3R 2), MR 5 2% 22 1 M R & it
MRS, pH (W LR 5 A7 7E B 2K, A
SR, QTR ks B 11 5T I 2 T
7, PRGN, 15 A5 R TR A A pH
HIEBKESR BRI R 1 (4.83~5.18) , N B
B> A, 4 SRl TR LD R A RN X
R E TN SR A
232 FKyPhEREEREARLBRN T B2 &
Dot {E>1, W% 3% (405 bR AT ELHZ DT mk . AR 4 AH DG SC
HREC 25 A A IR SR AL 4, X 12 B 2 R S
B o mAE T M B SR W 3, R B MR
y-ZIETRM Dot (ARKT 1, HE 11 Fpi2 gk
TR B R 2 LR B9 Dot /8T 0.1, $iBI{L
y-BEET R T RAZM WA HiEHk, X5
W fRP GRS R — 3, A% 108 TR
Y- TR i W THE ARl 49,403 pg/ml,
A0 T S R AR ) B 5 e Ly T AR A
AHE AR, R ARG S 35 Yu SRR RIETR 45 5L
W& R T B FRAL EGCG Byt HhAk 108 TR
IR AAR AR it XOFh 4 o s SE R 1
8 {15 A L2597 ik B AR 3T 20 3%, X 4% 970 e 96 3% vk
TCE TR, ASE R A G Ry ik n] VR S B 5

F, 45 e R LA ) R S PR A
T2 0 S R A, Yin SEPORIESY A SRS 2R AT 3 o
EGCG MM BEARFLEIR . 4% 108 TR %
FRAMTHEER THEMF, X 167.597 py
mlL, & & A& R 133.629 we/mL, 4% 111 &
IREIR 125.694 pg/mL, “H LB EE T, KA
SEEEVR BIE N 1045.2 we/mL, & Fl R S & R
Dot fH341/NT 1, %5 245 1 B bR e H 2 5THk

24 T RAFEBSHZHH

241 FRAM RS [E A A B0
R 43 A 4% i A SO R, AR R 15
AR E SRS 37~54 , Hip  fR e A 37
P& A EFE DA 54 Ff BT 14~19 i
25 7~13 Fh BRS 3~10 Bl K835 6~11 Fl | i 25
2~7 Fh, EERFHAM SR L, F iR, X 5
FARFIR B A R — B, B E MR, &
AR,

K 2a R fh A T RO FSA N i, %%
MBS AR R L AL P, IR A RE IR, 15
ANl P B2 AR 0 T 41 A5 AR DA B 2 R R I
fey , Horh 4 RS AR A 78.48% , At PRI ER
WF K2 AN 15 AU 48.35% ; Hik &
WS WS TE — N 2 2 A b R et
WK i o MIEEE 2 — 3 e IR 28 5 | A 2k
D, WNFRABMER (K 2b), 48 T RS W
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75 108 ERIE A4 E
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Fig.2 The composition of volatile compounds in Congou black tea
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242 FEAHMEFSY FRREF DA
1 Tk e T i Al AT A RS T E
(OAV) IR o HRHEAS IR I A 0 A7 ORI 45 51 | 4 1)
SCHR[32]F1[33]45 2] & S SR B {E , P OAV>1, If
gh A SRR O R Y 13 FRIE & v e R o
AR A, 0 15 A SRS OAV (3 4),
HM 15 s e 43 hA5 108 2848 5 4
i C#E OAV KF 20, HCB S H I ENT L BE
TS, T HARF T LLAH R, 45 b Fl b 77 o s
FUI -3 -2 45 BE ) OAV /N T &l OAV,3 Fi
BRI OAV LR T 1 (BR&4 PP it
P ), a3k 2 A A5 T e 41 2% A A 4l A A1
RRREZ — 4546 OB 5 % i OAV, v] LI &
AP B A T R

FEHEEHMRAE, B, 2R =KSEFa
HR——ABTT TR EFN EE NG, fEat T
hEERE, 28 BEEMROBRZ ., FEE
5HESM R R FELEAE, WL E A% 51
B, BEAEEE A NP, 5 &S0 2
B IEAH S TE 15 ARl TR A5 b B AR B A
ZH5EMPIMEEFEINN, TH2BE, =
BT G N 3 R TR B A Y A
25108 i, Rk E At 1 5 MmE &, 2o
a4t P52 FEsg m /N O R B SO AR T
T e A B AR £ ) LR 7E 208
Ml e, B SRR D5 R B L SR OAV
WRTF 1, KL OAV FEH A 108 i, 4%
302 14 P A iy o A8 AR AU LU R AR B Y A B
AL B4 Wl 255 W 22 /R, BIE A (0.007
pe/L) X AEAS 11 B, B- 5 B il OAV
B, ) 23 A AL R O Yt TR A
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Studies on the Suitability of Summer Fresh Tea Leaves for the Production of Congou Black Tea

Liang Shuang'?, Fu Yanqing', Wang Fang', Chen Jianxin', Yin Junfeng', Xu Yongquan'
('Tea Research Institute, Chinese Academy of Agricultural Sciences, Hangzhou 310008
*Graduate School of Chinese Academy of Agricultural Sciences, Beijing 100081)

Abstract In order to explore the feasibility of producing black tea from summer tea, this experiment analyzed the sen-
sory quality and biochemical components of Congou black tea made from 15 varieties of summer fresh tea leaves from
the three aspects of liquor color, aroma and taste, via color difference meter, spectrophotometer, amino acid analyzer,
gas chromatography —mass spectrometer and ultra high performance liquid chromatography tandem high resolution mass
spectrometer. The color of the soup is mainly orange, the taste is mainly mellow, and the aroma quality is quite differ-
ent. Oolong tea varieties all have the sweet and floral aroma characteristic of black tea. The content of theaflavins,
thearubigins and theabrownins have a greater impact on the color and taste of the soup. The higher the content, the bet-
ter the color of the soup. The rose—scented geraniol content in Jinmudan and Jinxuan is higher, which is significantly
positively correlated with the aroma score; the sweet nerol has a significant positive correlation with the aroma score.
During the production of black tea, the catechins in Jinxuan, Jinmudan, Tieguanyin and Juhuachun changed greatly,
and theaflavins produced more. This was related to the content of catechins and the activity of PPO (polyphenol oxidase)
and POD (peroxidase). The three varieties of Zhongcha 108, Jinxuan and Jinmudan have a large increase in amino acid
content during the withering stage, and a large amount of them are retained in black tea. Combining sensory and compo-
nent analysis, it can be determined that the color, aroma and taste of Congou black tea made from the two varieties of
Jinxuan and Jinmudan summer shoots are better, and most varieties of fresh summer tea leaves can be processed into
Congou black tea, especially oolong tea varieties.
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