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Optimization of the Processing Techniques for Shannan Gongfu Black Tea in Spring

ZHOU Tian-shan, MI Xiao-ling. YU You-ben,XIAO Bin,BAO Lu,XIAO Yao.QIAN Wen-jun
(College of Horticulture s Northwest A& F Univeristy sYangling s Shaanzi 712100, China)

Abstract: To optimize the processing techniques for Shannan Gongfu black tea in spring,a L,;° orthogonal
experiment was carried out, which included three independent variables, namely, withering degree, rolling
time,and fermentation time. The resultant 9 tea samples were subjected to sensory evaluation,analyses of
chemical composition and aroma compounds. Optimal process parameters based on maximum of quality
score were obtained at withering degree of 62% moisture,rolling time of 120 min and fermentation time of
3 h. Whereas optimal process parameters based on the maximum of theaflavins were withering degree of
62% moisture,rolling time of 90 min and fermentation time of 3 h. Among the aromatic compounds, the
content of alcohols was the highest.followed by aldenhydes and esters. Characteristic flavor compounds in
black tea consisted of linalool and its oxidation products,geraniol,neroli and methyl salicylate. The content
rank of the characteristic flavor compounds in th 9 tea samples was constisted with the sequence of aromat-
ic socre in sensory evaluation. In order to verify the results,in the following year, the fresh leaves of tea
plant plucked at the same time and processed according to the techniques adopted previously. Optimal
process parameters for best quality of Shannan gongfu black tea in spring were obtained: withering degree
of 62% moisture,rolling time of 120 min and fermention time of 3 h.
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1.3 mITE

PR BB 25 1% S A 4% 10 kg s 43 9 T4 s
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Table 1 Lj® orthogonal test

K
1 2 3
A FERBRE AR/ % 62 60 58
B PEHA I ] /min 60 90 120
C K e ] /h 3 4 5

FER T B4 0.75 kg - m PRI S) HY
PERCAEATE L. ZENHAREM, IR 18, 5C ~
23.6°C AHX IR JE 58 %0 ~68%

T4 R —FH Rk &
30 min 1 AMEFR, PRI E 2~4 1K,

KW R 26°C R 95% .4 30 min
BT,

Tk . Bk 120°C,10 min; &k 80°C 4t 2
BT . BAH R KEHER 30 min,

1.4 ZEMHHNERIDNFE

1.4.1 $etb&kEwlE  SEFRE 100 g B, 3t 3
3« 43 ) FE ARSI e b [ 9 L 7% 22 105°C BEA v Al
T DL SR o) 4 K R, I AR i S K
SR U6l B 1 1155

1.4.2 @&AmRI>H LW .GB/T 8313-2008;
. GB/T 8314-2013; /K 12 4 : GB/T 8305-
2013; JLZE R AN MERK : GB/T 30483-2013; 7% # K
FRARGEWME ki,

1.5 ZEMHESASSTH

1.5.1 FAFERF* FRIO0.5 g BEHERET 10
mL $2 UM ARV A 1.5 g To7K Na, SO, 1 11 5%
.5 mL 50°CZEMAKR 1 000 mg » L' 2% £ g
CBEHW 4 pL, R SR % S, 8 TR S
S50CIRTE . HEHHE 150 r » min ', 4 10 min, ]
JE¥ WL ( 50/30 pm DVB/CAR/PDMS) i A
FBUH I EE FAWE L1 em &b, 1 E B E
FIER P ANAE L W B 30 min, 5 7E GC-MS #EHE
HF 230°C Ff#M 3 min,

1.5.2 GC-MS &# 54 &u" GC &M R H
A% DB-5MS(30 m X 0. 25 mmIDX 0. 25 pm
FRJEE) o SHE R T RLBE < 230°C L f# AT 3 min, 2R 0 5 4l
AW 1 mL » min” ' A L 10 s 1R )F AR
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Table 3 Rang analysis based on the score evaluating of the manufacturing teas involved in orthogonal test

Ak 7 EHRE/ % FRARHF ] /h 2 WER ] /h it S A5 43
1 ABC 62 60 3 94. 2
2 AB;C, 62 90 4 94.18
3 AByCy 62 120 5 94.52
4 A,B,Cs 60 60 5 93. 96
5 AB,C 60 90 3 94,42
6 AyByC, 60 120 4 94, 25
7 A3B Gy 58 60 4 93. 20
8 A3B,Cs 58 90 5 93,50
9 AyB;C, 58 120 3 93. 41
ps¥ | k1CE TR 282. 89 282.63 280. 11
k2R A 281. 36 282.09 282. 17
k3 (K e E]) 282.03 281.63 281. 97
ok} KIEJRE 94. 29 94, 21 93. 37
K2 (] ) 93.79 94.03 94. 06
K3 K B A]) 94. 01 93. 88 93. 99
e 2 0. 93 (FE ) 0. 27 (HR4& I []) 0. 13CK )
kit Ar B ©
x4 FHEHEIENSRTEE
Table 4 Content of major components in the manufacturing teas
e FENE RS/ %
" K KL IR o % K% %
1 (ABCD 40. 2320, 54 22,2240. 35 2.4370.08 3.8520.09 0.3520. 03 5.42740.11 4.6140.13
2 (A1B,Cy) 40.500. 46 20, 7720. 42 2.4120.07 3.8820.01 0.3720.05 4.260.17 5.7020. 15
3 (A1B;Cy) 40.4140.78  21.4940.41 2.1840.19 3.8940. 05 0.2640.01 5.68-0.32 5.44+0.02
4 (A2B,Cy) 41.2620. 89 22.14740.11 2.4020. 01 3.8740.09 0.2020. 02 5.19240. 11 5.5920. 16
5 (A;B,Cy) 40.8470. 16 21.96+0. 37 2.32240.17 3.9020. 02 0.3020.07 5.9020.13 4.8840. 14
6 (A;B;Cy) 40.4340.74 19.8040. 12 2.5440.11 3.880.03 0.1620. 05 5.060. 25 5.6340.42
7 (A3B,C) 42.224-0. 84 18.1640. 15 2.7520.01 4. 04720, 04 0.2620.07 5.3740. 43 5.19240. 21
8 (A3B,Cy) 40. 360, 33 17.0940. 07 2.4470.02 4.0420.03 0.2240.03 4.9820. 49 6.95240.15
9 (A3B;C) 41.924+0. 98 18.1340. 34 2.8940. 06 4.0340. 06 0.40=0. 02 5.2840.59 5.4740.58
1 (A B;C))  43.3240.35 18.7240. 93 2.6140. 04 4.05220. 041 0.4270.02 6.844-0. 08 5.2820.13
2 (A;B,C;)  43.0340.61 19.8840. 18 2.6720.01 3.9620.02 0.4740.08 6.9820.16 4.1640. 08
x5 FHEHILEZERZRE
Table 5 Content of catechins in the manufacturing teas
JLFFEE R/ (mg - gD
B i
EGC C EC EGCG GCG ECG CG BILAER
1 (ABC) 2.4240.03 2.11%0.04 1.55220.03 20.947-0.68  0.2720.07  13.7320.04  0.6820.02  41.740.87
2 (A1B,Cy) 2.8740.03  1.9240.07 2.2840.97 19.1840.19  0.2240.01  14.3240.47  0.500.08  41,29741.32
3 (A1B;Cy) 2.7540.05 1.8340.09 1.1340.08 18.4740.15  0.2240.03  13.944-0.16  0.46-0.05  38.840.93
4 (A;BiCy) 2.65420.06  1.747220.03  1.1720.01 19.2440.17  0.1920.05  13.7220.11  0.5140.06  39.22740.67
5 (AyB,Cy)  2.91420.07  2.147420.05  1.4420.02 20.2140.17  0.2220.03  13.8520.13  0.58240.02  41.3520. 38
6 (AyBsCy) 2.4540.01 1.5440.08 1.0740.01 17.8440.02  0.20240.07  13.7840.04  0.4440.01 37.3240.23
7 (A3BiCy) 2.9640.02  2.0540.02 1.3340.08 20.7240.12  0.214£0.02  14.0740.13  0.6040.02  41.9440. 45
8 (A3B,Cy) 2.594:0.02  1.67240.04 1.2020.01 18.3520.03  0.202420.01  13.93220.09  0.4720.03 38.414-0. 31
9 (A3B;C1)  2.9440.03  2.074£0.30 1.2240.10 19.2440.42  0.214£0.02  13.9740.19  0.554:0.03  40.020. 64
B 1 (AByCy) 2.1440.02  2.4740.01  1.4740.01 21.14%0.13  0.24740.03  13.9240.10  0.67%0.10  42.0520. 46
B2 (AB.C) 2.0340.01  2.662420.03 1.614:0.20 23.39240.43  0.274 0.05 13.7824:0.16  0.79% 0.09  44.5370.59

EEGCRER TILKRE; C(H)-JLERE; ECRILER: EGCG-REE TILAREE TN GCG-ERB TILERE R TR ECG-RILXK
RBEE TR CGILEREE TR,
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BE A A 28 B R S R AR A O WL
BRI S B AR AT 48 Aok AR 20 B 2R
S I AR WA LA 8RR R O AN A

B o X IE SIS0 45 R BEAT I 22 3 #r . 3 6 S5 IR R,
TEZE AR B PR R [A] Fn R BE AR E 3 DR ER R
FREEM 25 0. 12> 5 i A8 BE A 22 0. 10> 4 4 B[R] 4%
220.03, i 6 W Hrai R, #E ik T2 8.
FEUAFLE &K 62% (A 3£ &R 90 min
(B, BB K 3 h(Cy) . X523 M & i1
TZ2MAANFE, FERFRAN LA 2ER,

6 EXHRBASHAHARHEZERAIERENN

Table 6 Rang analysis based on the content of theaflavin in the manufacturing teas involved in orthogonal test

b B EHRBE/ % AR ] /h R W H] /b KEE/ %
1 (ABCD) 62 60 3 0.35
2 (A1ByCy) 62 90 4 0. 37
3 (A1B;Cy) 62 120 5 0.26
4 (A2BiCy) 60 60 5 0.20
5 (AyB.C) 60 90 3 0. 30
6 (AyBsCy) 60 120 4 0.16
7 (AsB,Cy) 58 60 4 0.26
8 (A3B,Cy) 58 90 5 0.22
9 (AsB;C) 58 120 3 0. 40
eyl k1R 0.97 0. 66 0. 89
k2 (AR ) 0.81 0. 89 0. 83
k3CK BEITA]) 1.05 0.79 0.68
YIqE K1(ZEREE) 0.32 0.22 0.30
K2 (R4t ) 0.27 0. 30 0.28
K3 (K I E]) 0. 35 0.26 0.23
W 2% 0. 10(E R EED 0. 03 (FF4& 1 ] 0. 12C& B )
ik A, B, C

2.4 EXHBAEASHHEEESSWER

B3R 7.3 8 AT AL, 9 AR RE TR DY B M T Bk
WG 25, 20 T8 B H D 76 Rl o B
KESKAEYHN G EE®E., KB AEEN
90. 3020~ 164. 44 % 5 H W R B8 2, HAH X & &2 7
38,4200 ~87. A4 o 2 8] s PR TR JS  HLAH X 5 B2 7
13.53%~28.81% =z fal, F RSx4 i
ARFRMHBEI RS R B ER, TRAKXEFEIIU
SHEEREFESEY HUGEBREY
YRR,

TESE GE B i rp 2 SO R R R AL S
FRBECI T ANV 5 REEE (o 1R B 1K) K 2B i
B REACEESE 24 Fh. KRR RA 22 Fh, 2
FL AT S K RS R W TSR K RO TR
KPR FEA KR F R CR S, O RO g, 3
12 Fl, Z R0 A9 R TE O R, T A K AR AR R
Yy A N A AL UK A R R R AR A R R
TRy o DL 2028 A R B ARFRAE 1 3 CRUAL D5 1
Pt I1 R AL DT R T o O R I L 305 A B L AR AL D7 R
Pt IV A I B A T R K A R P D %) A G 5 i R

=N = Ry

I A

ISk AT AR B 241 4 R R ARFRAE A . ek
8 FTR » LL25 & RE AR FRAE B4 & 1 K/NVHEIF 536 2
REH ISR HFRG BB HHEERES
ARG TR R HE S LA IR 5 R A R4S 4
BRHEE—ENESR,

2.5 U I ETSHPYBIE

R EE LA T AR ROR . 2015 4E 4 H 20 H
FE TR — R 45 el SR 4 A [R) b o 1 ff it 43 500 4 IR SR 3
M6 ML ry 2 A~ T L4 4E ABC fil AB,C,
IR TR ELAS PR AT IR o 7 B4R B 43 43 B A
FRW MR 2. £ 4R EKTMES,

M2 2 AL R ABCy T2 20 A A5 i 25
FES 1, ZEAME A S G R RN IS 4 TR B T
KH ABC, TEAG R AL 2,407 (15 5
AU WD 5 o FOIRGT 53 B 45 14 5045 20 1T DL &
BLZEAEES 1 R TAAR 2. X RR AR 1,
TRAG BT 0] L 2 B0 2 B, 20 M e SR T K, T DL L
ZR B WA AR 2 A9 A RIGE B
. A AR ] A I ZE AR S 1 2 19 25 Y i A
S R ) 386 0 22 B 2SR 5 R R I EGCG R B8 &
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Wb 435k 18. 78 0 Fl 21. 14 mg - g L T AS AR IR
2 W45k 19, 88% Fl1 23.39 mg » g ', B ZE KL I
1 HASARG 2 Pk Bl . A3, £ M 25 1Y i A2 4501k
I IA) S AR BT A B R IS AL R A i Y BRI %
FEO 1 MR RZ MR L0 £ & &40k 0. 42% A
6.84% M ZSKELS 2 W43 50 K 0. 47 % F1 6. 98% , JiF

KRS 2 M BRSSO E R .
HIZR 8 AL 2R AR 1 76 7oK Tl S i A0 A R 2 MR
R i L HR R T AR 2 (A A LR
B 2 AR X 5 2 W 26 00 i e 4 A0 B 1) 3 M
FEAC PR W DR VIR R A 5L R
A IR AL T A TC R AR

x8 HFZEHESYURMASEMSE

Table 8 Chemical classess of aromatic compounds and their relative contents in the manufacturing teas

XSS 4/

T 1 2 3 1 5 6 7 8 9 %1 %2
(ABiC) (A1ByC) (ABsCs)  (AsBiCy)  (AsByCr) (AgByCo)  (AsBiCo) (AsByCs)  (AsByCr) (A BsC)  (A1BCp)
23 118.13 164, 44 138.93 108. 65 135. 22 134,67 90. 30 140. 00 96. 06 160.11 134.53
S 66. 86 77.43 67.47 62.92 55.53 68. 90 38.42 87. 44 61.89 72.88 60. 44
2 18.13 19.56 28. 80 19.08 13.53 28.81 19.06 19.05 17.62 28.75 29. 34
i 2% 3.29 3,07 3.26 2,49 3.96 3.66 2.12 2,92 2.19 3,67 3.12
e 3.36 4,45 3.54 3.27 4,06 4,07 2.56 3.72 2.66 5.11 4,33
ERMEY 2.73 6.42 0.72 2.78 5.85 0. 94 0.45 4.08 2.28 3.79 3.23
REMLEY 0.49 2.64 0.57 0.54 1.52 0.49 0.13 0. 84 0.56 0.47 0.34
(78S 0.16 0.06 0.21 0.62 - 0. 54 0.25 0.53 0.23 2.23 1.44
ERRRAE A i 85.10 128.73 109. 83 79.79 103.15 107.35 70. 35 98. 06 72.69 122.17 108.92
B i S 213.77 279.70 245, 42 201,18 220. 46 242. 98 152.65 259. 52 184.01 277.01 236,76
FE Y R/ T 76 78 77 77 78 77 78 78 77 82 81
i{é%?ﬂiﬁﬁﬁ 6 1 2 7 4 3 9 5 8 1 I
B K i 6 1 3 7 5 4 9 2 8 I Il
%E%iﬂﬁéﬁﬁ%ﬁ) 6 ] 9 ; N ; 0 - ¢ I i

T = R MR R A 3 R E T
3 ZwEin

LRI T AW — B2 D3GR, i Philip O.
Owuor™ S5 X5 J& W #9241 2% & 1 T % k47 0F 95 &
B AR A WS 1] 2 136. 2 min, HASFEH A 2S8R
FE RO W PR AR M G, Mehmet Tiifek-
ci' A LIS R A N PN R AR T R LT A R
TP AT T4 S5 R R < 2% 00 B A A IR I ] Oy
83 min, K Zx W B Fx A & B2 E] 5 80 min, Martin
obanda"*" & DU J& W — A A b il 14 i vk Shy b4 R L
SR 20°C A1 30°C HEAT R B o0 A 1 R I AR P 2
R FLAR KRB RILER UL FR G52,
SER K 20°C K WE 90 min, 2% B R & 5 30°C
K 60 min, 288 R & 5k B o E L HA K 20T
RWE 90 min AR AR R . AN BRI D
5L E 2 IEM# 3, Tanmoy Samanta™"
Xf B L8 K W T 2 5k B, 20°C e B IS 22 1y
AL N E A Y TR E R B S R L B
BEMSE . UL BRI 58 & B, [ A 5 A 5 5N
TG ER T, HLLZR B R 1Y & B AE 8 £ 2T
Wragbn ., tEF b BLL IR AR 7 ERED B L JE I SF

ERAETRARZ AR, B RH CTC
(crushing, tearing and curling) ZEYI#E ML H. , {Hi 1545
fif it e (Y 22 B 28 R0 2 1 S TR I At AR AL P S DL AR
O3 fh s N 0 25 R T 1 200 A AR 6 . BSR4
EEETIF R MO EZM T T EMRMELS. 5
CAREAR Y5 iR BB N7 N N SV P o il
SN T AR e bR B AERS . B T RL0%
J& T2 2545 » FA I FE Y 28 JR RN B 45 47 Be ORI 7
mn BE B A% - H XA — 2 1 20 M0 AR 6, DT A & e rh
A SI] R e g YL 2 T S i P N G S O
FH AR R 3 A TR ST LA ) SR R P A
B DL 2R RE B ERCE B A 4 N R SR AR L i E
MDA T2k 22 PR R B o & K & 62040 (A L - 4R
B [E] R 120 min(By) . & BERTE] 2 3 h(C,) 5 LLES
R o NI TR AL B T R
R KA 6220 (Ap) L F-EREFE] 2 90 min(B,) , & B
AFE A 3 h(C). BiE 2 M4k T4 R W, R R
i LA A R PEA 8 A R A Ak T 28 AR Tt DA
RERG BN IR ELG TR KA 5L
Bro BCH T RLASEER SR KA L R 5 4% ok fif
Pt A FIEAE . T LU 2 BE R B R LR ALK 1 sl



164 [LEIR s

e
Bt 25

i1

31 %

TERNRET 28 ABC, Bl ZE R N & K&
62% (A HEFRIT ] 2 120 min(B,) |\ & BEHFA] 3
h(C)),

H . A A T AR Ak BF ] 25 A2 B 2k i B
AL A BT SR SN TR A%
NTZ 50 e A = b A i . = 7 2k Dl
AN T & TP AR L R E R AL
A8 R W A3 BE L I TN B AR A e I A RN A S
HeWhsE XA T AN BB E 2% . B. Nabarun'™/ 48
B SR L 5o B 1 20255 K e ok B R SO A2 A
Il 0 A N7 T 2125 K I S 3 R AR AR 25 R[]
22k N T AW AH— 3. B. Tozlu™ %5 R H 4 )&
ALY 1 TR IR AR X LR S R I R v ) A R
AT T AEL AT o AR 4l 75 A8 b ) Wy A e AR B, A 40
A% H At T A AR A AH N AR R Y ) A AR IR A 4L
RE A L S Ns A . AR5 T e 1Y T
ZSBALREWE LA A B T R e
Z R AE B Re A AR P L L ol T 2B ST
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