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Effects of Shaking and Fermentation on the Quality of Summer Black Tea of
Rucheng Baimaocha
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Abstract: The fresh summer leaves of Rucheng Baimaocha were used as raw materials, and the sensory
evaluation score, content of contained substances, and aroma components were used as indicators to explore the
effects of shaking and fermentation time on the quality of processed summer black tea. The sensory evaluation
showed that the infusion color and brewed leaves of the shaken tea samples were redder and brighter, and the
taste was mellower; the quality of the summer black tea of Rucheng Baimaocha was better after the treatment of
shaking and fermentation for 5.5 h. The analysis of the contents revealed that shaking could reduce the content of
tea polyphenols and catechin in the tea samples, and fermentation time was inversely proportional to the content
of catechin components. The analysis of aroma components indicated that the relative contents of floral aroma
components linalool, geraniol and trans —nerolidol in the tea samples with different treatments were more
prominent. Therefore, the three aroma compounds were considered to be the key components of the characteristic
aroma of Rucheng Baimaocha black tea. B—cyclocitral (fruity aroma ) was a unique aroma compound of shaken
tea samples, and its relative content in the finished tea increased with the increase of fermentation time, which
preliminarily determined that this aroma compound was the result of shaking.
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Table 1 Experimental factors and combinations
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Table 2 Sensory evaluation score of black tea with different treatments

- HME it Wk Rie o
PG 4y P 345 HE 3 PG 1455 e 3

RF, BLE R 93.00 AN 93.00 WAL 93.50 it J=E 93.00 FAR ] e 92.00 93.03
8T L

RiF, Peaioba 93.00 Il 94.00 HALE 94.00 (535S 94.00 LI IRUK 92.00 93.55
o T FiA [RER Syt

R/F; BLE R 93.00  ZIHEATE  94.00  AEFHAR  95.00 i )5 94.00 HE LTI 93.00 93.90
LB mk (EhE) 518

R/F, oA 93.00 £ B 93.00  FEEUAR  94.50 i35S 93.00 FAR E 93.00 93.38
et B 518

RoF, MRS, 92.00 PLT 5 91.00 EEpias 93.50 i )5 92.00 2T 4 K 91.00 92.18
LB BRRA pispct 5lak
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Continue table 2 Sensory evaluation score of black tea with different treatments
SME it AR S
K ———— p e e — y W
PRl G2 PRl oY PRl G2 PRl GZ) PRl GZ
RoF, M RBIREL 92.00 LA 92.00 & 94.00 5 92.00 2R bR 91.00 92.40
KRt BREA T 5188
RoFs  HRBIREL 92.00 PELT 91.00 i 93.00 Pt 92.50 ZTHE WK 92.00 92.30
LI 518
RF,  fRmiguzal 92.00 LA 92.00 IRAETT 92.00 Pt 92.50 2T WK 92.00 92.15
SR k.
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Table 3 Contents of main quality components in black tea with

different treatments

%
K KEIY) RZH 2SR LIS
R, 4239:0.04"  20.95:0.12°  5.41+0.14"  3.55+0.02"
RF, 38710120  18.18+0.18°  7.09+0.27° 3.57+0.01"
RF;  41.32:0.02°  18.99+0.02*  6.17£0.07"  3.54x0.02°
RF.  4073x0.31°  18.46+037*  536x0.29' 3.58+0.00"
RoF,  44.81:0.24*  23.45:028"  527+0.07' 3.73+0.01"
RoF,  44.85:0.22°  22.08:0.16"  530+0.21' 3.59+0.01"
Ry 44.50£0.06'  20.95:0.03°  5.55+0.10" 3.56+0.01"
RF.  4279:0.12"  20.32:0.37'  5.94x0.10" 3.56x0.02"

T [FPIAR R ING PRl 2oR BAT B 2257 (p<0.05)

H128 3 AT, ZE4R 75 41 T, B A & TR I I ) S
K KRB o R R, I B B R (p<
0.05); R 2 M & i VAL T8 F~F, BrBCEA W3
P25 (p<0.05) , 7E L BERT ] FomFy BB, 25 22 ) 75 5
Bl 25 A2 TRE IR ) 10 4iE K 22 58 18 35 (p>0.05 ) 3 B FE R 7
R BT TR TE RS F~F, BB, SRR

E R ERN (p<0.05) , TE KB [H] F~F, BB, 2 Ak
M 5 T B (p<0.05 ) 5 MIMERRC S AR P BOP S A
R TC 225 (p>0.05)
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REW &t B E R (p<0.05); F MR & i 2 LT+
FEF S WIHEGR % 22 S AR, (HL A S R

L5 b AEAAIR A TR TAL R R, RIVZEAIKE 1)
AR Z B FIIMER ) 2 542 Ry RIVZSHAL, (D2 SE R &
T Ry RIVEAE R KR )5 50m 1N RoF, 28
P (44.85% ), cARII A RIF, 25K (38.71% ) ; 2R 2213 &
B R N RoF) 25K (23.45% ) , AR RIF, 258
(18.18% ); MR 5 2 foe i (18 Ry Z5KE(3.73% ), fie fiK
B0 RiFs ZKHE(3.54% ) 5 S LR 5 B I 8 B9 A RFS
FRHE(7.09% ) , FAREI N RoFy Z5FE(5.27%)
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2.3 AL ILA R A I 22500

JLERRA S FERERRE T ILAE (epigallocate—
chin, EGC) . JLZ% & (catechin, DL-C) . % JLA% % (epi-
catechin, EC) R B T ILA R KB T IREE (epigallo-
catechin-3-gallate, EGCG) . IX & F LA R B TR
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Table 4 Contents of catechin components in black tea with different treatments
%
AkE EGC DL-C EC EGCG GCG ECG
RF, 0.04+0.00° 0.22+0.01° 0.78+0.01* 0.42+0.01¢ 0.19+0.01¢ 0.56+0.02°
RiF, 0.07+0.00" 0.21+0.01° 0.74+0.01 0.36+0.01" 0.16+0.00" 0.46+0.01"
RiFs 0.04+0.00* 0.17+0.01° 0.70+0.02% 0.32+0.01¢# 0.12+0.01* 0.39+0.00¢
RiF, 0.04+0.00" 0.17+0.01' 0.68+0.02¢ 0.32+0.01* 0.13+0.01* 0.36+0.01*
RoF, 0.08+0.00" 0.53+0.02* 0.86+0.00" 1.18+0.03" 0.65+0.00* 1.37+0.01*
Rk, 0.06+0.00° 0.45+0.01" 0.81£0.02 0.85+0.02" 0.51+0.00 1.12+0.01"
RoFs 0.00+0.00' 0.34+0.01¢ 0.89+0.01* 0.68+0.01¢ 0.33+0.01¢ 0.99+0.01¢
RoF, 0.00+0.00" 0.28+0.01¢ 0.83+0.02" 0.51+0.01* 0.22+0.00" 0.79+0.01¢

T : SR NG R R 2258 .35 (p<0.05)

ARESN, LR F e A & SRR T R A B
85 2, A TR [ X4 7 2R BRI T 2R R LR R A%
L3 AT AE 35 R0 (p<0.05 ) , B A 4 I (1] (1 4
KBRS B TR (BT 2SR Py T BOR
AR ZEIE S (p>0.05) FEF T 20l $ i 2 My b
Rl AL SR W i A4 G 1 (2 iR LA SR A e AR A2
ENDE IR J:UE R oY a2 TIPS v
KB R P LS R AL R TR R, B K

BRI SE A, JLAS R IR, DRI, R TR [ R
MLLASRE R 2 & R LR R A 5 i AR
2.4 AFIREPRET A Ao 22 57 04
2.4.1  N[FALBREL AR SRS L

M 8 ALLAEHE Pl GC-MS FeAR s B4 118 2%
BAEY, B N EESE IR R (2 2K R
K EFMAEY A EY . ARAEBIL R U
IR RS AR 5 B LR 5
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Table 5 Composition and relative contents of aroma substances in black tea with different treatments

%

AkE (225 k=S LEES e S [lves FES AR EY) AR EY
RiF, 51.48 231 2.78 0.44 5.33 28.55 6.81 2.30

RiF, 50.60 6.43 2.67 0.34 2.93 26.96 5.01 5.06

RiF, 49.56 3.38 3.01 0.19 2.30 27.44 6.87 7.25

R/, 51.42 6.23 3.38 0.42 1.36 23.92 8.27 5.00

RoF, 54.64 221 1.94 0.00 3.10 25.50 9.55 3.06

R 53.70 2.07 2.10 0.43 478 27.32 7.50 2.10

RoF' 50.75 4.88 245 0.47 5.20 26.88 5.43 3.94

R 52.94 251 237 0.00 1.38 27.10 1055 3.15
HI 5 AlAL, BT A e i U s i Ah 2R 5 ) 242 ARRAIRLTAA S

fArE R 2R, Hob 08 N iR &Y & &
FeX s T H S Y, B RF; 258 (49.56% )41, Hee
HAL IR MRS Y B I TE 50% L) F . it
Hb SIS BEERAL G 1 A T 20%, 14
FAE Y b B S OR TR B RIEE LA )
TER SR G H2Z Tk 75.349%~81.02%, H T #) 4
HEWT , T B A LA AU 5 T2 B2 MRk
Y. Hi R, RINGFEEEAS PARXS & 5
T AR & BERT ] Ry R F0A5FE R, RIS HERI AL
PR & it A R R R ) Ry RANASHE, B
FhEAL AP AR i AR AR

M8 ALLASHE A i GC-MS HEAR 43 25 St
SALE Y 91 B, Horh B 16 Bl RS 24 Bl B AR
33l RS 7 b BRE 2 B BB 1 BRI 2 Bl
2K 6 Bl Horh ERM AN 46 Fho ATFALBIZT
AT BRI SRR 6,

LIRZ T T L) N BB LR A
R ABRT 5 R A M s o AR 5 9 A8, AT 502
MR HAE A B U ORS8RI 5
o e e rp O R A U B A T e e
W ) A gk A 22 3 A IR S AR VR T, B A It ]
AIRELS , BA e AL MR (0 & W o 1 4
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Table 6 Aroma components and relative contents of black tea with different treatments
%
LE&Y RiF, R/F, R/F; R/F, RoF, RoF, RoFs RoFs
Mii-cx, =5 = F B —5— M i DU A A i —2— FH e 1.39 0.91 0.85 0.92 1.22 121 0.84 1.42
J5 A 17.19 17.40 17.86 16.81 20.76 20.52 16.74 21.19
a—FATIEE 1.01 231 0.93 1.08 2.19 0.81 0.66 0.87
R LB 1.12 1.38 1.42 1.41 1.01 1.23 1.22 1.33
A I P 10.69 12.63 13.16 13.42 12.73 13.59 13.16 14.08
SR AL A 11.43 11.43 10.82 12.52 11.46 11.04 11.08 9.89
ERNIT - 0.31 0.36 0.23 0.24 0.36 0.38 -
EEVES it 1.09 1.14 0.97 1.29 1.17 1.19 1.00 1.12
- BERS iliE 0.56 0.53 0.64 091 091 0.55 0.30 0.59
LiEk7 I 3.24 2.39 2.56 2.83 2.96 3.20 434 222
KA i 4.06 5.11 4.46 474 5.58 4.98 474 4.89
MiEC=-3—CL g 2—FH 5 T R 1.18 1.31 1.23 1.19 - 0.23 0.78 0.80
AR H R 5.37 5.43 6.02 6.39 5.87 8.01 7.86 8.90
PR s i 6.33 541 5.33 3.75 2.83 293 2.55 2.18
CR R 1.86 1.37 1.52 1.07 0.80 0.67 0.53 0.51
N-CL R ([ -2-C 03 TR 2.80 2.37 2.51 1.89 0.67 0.57 0.50 0.39
Tt 0.36 0.25 0.28 0.35 - 0.22 0.18 -
AR R 2 ik 3.12 1.83 2.39 - 2.62 2.70 2.85 221
9, 12—+ /\ Bk —J 2 1 g 0.27 0.24 - 0.23 - - 0.29 -
MR 2. 1k 1.10 0.85 1.06 1.09 0.95 1.12 1.61 0.98
W FRIR £ Tig 1.76 1.29 1.48 1.57 1.94 2.07 2.92 1.81
THNERR £ Mg 0.32 - 0.18 - 0.28 0.28 0.22 0.23
KA 0.23 0.30 0.18 - 0.25 0.24 0.17 0.25
4(5)-E I 0.82 0.42 0.38 0.59 - 0.51 0.60 -
| A - 0.61 0.65 0.68 0.55 0.61 0.43 0.59
Y- 0.91 0.85 0.95 0.93 1.24 1.15 1.28 1.08
1,7,7-=H B2, 1 )24 0.47 0.58 0.54 0.68 0.50 0.57 0.42 0.75
4,6- R+ 0.31 0.33 0.63 0.56 0.46 0.76 0.50 1.06
A-FEAMG 0.61 0.59 0.65 0.81 0.72 0.60 0.72 0.79
1158 AV 0.44 - 0.20 - 1.16 - - 1.27
2,6,11,15-PUH 7558 0.50 0.39 0.80 0.53 0.83 0.67 0.57 0.92
BWAY 0.35 - - - 0.28 0.27 0.24 0.26
P - - - - 0.21 0.29 0.28 - 0.34
IEC 0.26 0.77 0.27 0.35 0.22 0.29 0.18 0.22
I 1.13 1.77 1.76 1.95 1.57 131 1.40 1.70
LS 0.74 0.76 0.81 0.53 0.42 0.47 0.67 0.59
B-IAFriETE 0.17 0.22 0.28 0.29 - - - -
6,10-—H 3-5, 94— XUfi-2-fi 1.20 0.69 1.02 0.90 0.88 0.90 0.83 0.98
B-5% 2 1.58 1.98 1.98 2.48 1.06 1.20 1.62 1.39
2,4-TRUT BN B 0.44 0.34 0.19 0.42 - 0.43 0.47 -
At 3.10 2.27 0.97 0.18 0.32 3.22 2.20 0.84
FhriR 223 0.66 1.34 1.18 2.78 1.56 3.00 0.55
28 g 0.79 0.74 0.80 0.80 0.60 0.70 0.72 0.84
P AR R T - 3.55 5.96 2.54 1.68 - 1.12 -
(E)-MEmi B35 e f b ) 1.23 - - 0.54 - 1.40 1.11 1.49
BRI A - 0.77 0.50 0.94 0.77 - 1.00 0.82

T R AR %
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