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Fig.1 Positive view of automatic piling machine
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Fig.2 Change of temperature(A) , humidity(B) and water content(C) during the piling process

x1 BEBEHIEHETEFHBEEFRTER
Table 1 Sensory evaluation results of dark tea made by the automatic piling machine
I HE , ; . By
. Tk T e w= ook g
it 1) /d . o Total
. Appearance Color of tea Liquor color Aroma Taste Infused leaf
Piling time score
I 7 4 , 14 14 (76.5) i , ) .
NP7 e B i 16 2(80) BOHLR66)  HERHIIZETY)
. Little low blueish . LT (68) . . .
0 Coarse and loose, . Little low orange Little harsh Greenish yellow, — 70.6
. auburn, little low even Green tea fiavour . . .
multiple stems yellow and astringency little bright
colour
GisL /NN i(74.5 S, M IEM78 .
f i, Z15(74.5) Hf‘%'lﬁlﬂ* (78) SEEF(70.5) . S5(74)
3 Coarse and loose, Blueish auburn, #(75) Yellow #(68) Harsh 71.7
. Green tea fiavour Yellow green
multiple stems even colour
TR RS 1) - e ,
HIkL, 218 (74.5) Little Tow vellow H5(79) WERATF(T5) AR IREELE(T6)
6 Coarse and loose, ’ . y - Little green tea (70.5) Deeply yellow 74.7
. auburn, little low Orange yellow : .
multiple stems fiavour Thick green
even colour
MY, Z248(74.5) ek M FE£L(83.5) WA LR R A (7T)
9 Coar\s’e and loo-s\e PBAI(85.5) I it;le lovs; I 1ttljlow HEATRIBE(74) HHA(E5) 78.2
o o Yellow auburn, B ) ) Little thick (74) Yellow auburn '
multiple stems orange red green tea fiavour
even colou
N AR, 1 IR A(86) .
CHLAR 76 . . or TR (86.5 . .
MM ZHETE) Little low brownish FE£1(85.5) E%WM%H ) FEEHI(88) TREEH(86)
12 Higher coarse and . Little low stale 85.7
. auburn, little Orange red . Mellow Deep yellowauburn
loose , multiple stems fiavour
low even colour
SRS, 76 it i TR (8T AR (91 L vk (87.5
’fx*ﬂ& Z14(76) e !Jﬁ*ﬂ( ) W21(88) l@’]‘é&m( ) HE93) !JF?‘%( g)
15 Coarse and loose, Brownish auburn, . Higher stale . Little brownish 89.1
. . Little low ) Sweet mellow
multiple stems little low even colour fiavour auburn

T B R SRR PR 1026, B AR A 15 3024, W (0 IR A% 15 1026 LE B BEAT AL , 4

EE AR 2 Sy ORIl AP RS o MY S i 8

Note: The total scores are weighted and summed according to the following standard : the proportion of the appearance and color of the tea,

and the liquor color and leaves of the infused tea, each accounts for 10% of the total scores; and the aroma and taste, each accounts for 30% of

the total score. The same as below.

2) IR AR B AR AL . R M AR IR
BHITAIR K 1R . B R s g R AL
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P, AT AR A . IR AR R LTS R MR A RO
WHEBUEAL N 2 Fir s o EFERR (2o Wy  nl IR R
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Table 2 Change of physical and chemical properties during the piling process
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S PP A

ANBEAEAE AR A AT LAFE Y, Bl U HE S 1] A 28 4,
ZNLA B it AL o

PR B2 AW , JE A T

PN

JRHEmTIE]/d AR/ (mg/g) AR/ (mg/g)  HHEZH/(mg/g) R/ % AR Y KL/ % KB/ Yo
Piling time Theaflavins Thearubin Theabrownin Amino acids Soluble sugar Polyphenols Water extract
0 0.260.001 4.980.07 4.650.07 1.99£0.01 4.37+0.04 9.34+0.04 44.60+0.30
3 0.28=0.004 5.70+0.07 4.68-£0.04 1.7840.03 4.27+0.02 8.97£0.02 43.82+0.25
6 0.2640.010 5.254+0.12 5.14+0.10 1.5640.01 3.99+0.05 8.62£0.01 42.99+0.30
9 0.2540.001 5.18+0.08 5.64+0.12 1.6240.01 4.214+0.04 8.3340.02 42.46+0.07
12 0.25-+0.001 4.92+0.14 6.13+0.06 1.5340.02 3.90+0.04 7.174+0.02 42.69+0.16
15 0.24-+0.008 4.51+0.03 7.10+0.07 1.3540.02 3.80£0.06 6.06+0.04 42.05+0.01
22 BHERETMHN Titk o RABACYER AT o, 2 Fh R HE T SR 2

1) VR HEAL IR 3 55 2 G2 1 HE J5 15 28 Il JRORT L
TR HERLIR HE 5 1 G2 IR HE D7 H5 0 T2 A9 I A Il
Praf R 3, BAL AT 2R W3k 4. R 3T LIA
H, 2 7 i 3 Ty O A 2 R 2 SR AN R
SR AIL U S ) 2% AR A SR DR T TR G T 1 G U8

E R A BON 22 5 WH/N . R AR HEAL
TRHERY AT o8 RN AL SN T k2K . il H il
TR AL U M AR R e S T AL SRR M T U
Ze T 0 A R AR A SR AN B P TR AT
BEAL U I i JBUHEAS — 2, RS PR AL

®3 BENBHESERZBHETEFHRERRILER
Table 3 Sensory evaluation of tea made by piling machine and traditional method
TRk FEAR TAARE w E AU - gy
Piling method Appearance Color of tea Liquor color Aroma Taste Infused leaf ~ Total score
TR, 75 A, 1 IR R (85.5 4fIE, B BR A (86 it (88
VL .i’I*ﬂM ZH(75) [Zx) l‘r'ﬁ.lJI]fT‘ (85.5) FE4T(86.5) il 1E , i R (86) REFI(88) 1’]’?‘%(‘ )
. X Highercoarse and loose, Brownish auburn, Pure and normal , Brownish 85.70
Piling machine . Orange red . . Mellow
multiple stems even colour little stale fiavour auburn
&5t Iy i MR, Z48H(75) A, i IR (86.5) K21 (87) 4iE AR AT(8D)  MBEAN(84.5)  AEHE(87.5)
Traditional Highercoarse and loose, ~ Brownish auburn, o Pure and normal,  Little mellow Brownish 84.45
. Orange red . .
method multiple stems even colour little stale fiavour auburn

TE: TRARERN 2017 A1 A B BB R B B A R W 2E 77 BT B2, S oA Y AR, IR LR — 2F TN . Note: The

raw material of dry hair tea is the sun-dried green hair tea produced by Hubei Xuanen Wujiatai Changchen Co., Ltd. in 2017.

x4 BENEBHESEREHEAEZHELERIER
Table 4 physical and chemical properties comparison of tea made by piling machine and traditional method
, KR/ HLUR/ MR/ e - e -

WHE i o o WM/ TR REE% KR/

Piling method Theaflavins Thearubin Theabrownin Amino acids  Soluble sugar ~ Polyphenols Water extract
TR ) . T . .

- . 0.4340.05 3.8941.90 77.63£1.30 1.60+0.07 3.940.08 6.8840.24 35.07£1.15
Piling machine

fei ik 0.424+0.03 3.5641.03 76.06+£0.54 1.41+0.10 3.6+0.43 7.034+0.21 32.55+1.58

Traditional method

2) AR ZERZE 0 it B oM o FEAE IR T IR AL
PEAT VR HE A 1L R e Xk TR A ) JEURE, R TR
Z NG B 0 LU B ) o 5 1R ) 2 S B A3
AR EEHL TR G TR R RE ARG IO 2 B R
ARG RE o D HU B B I RE 2 o ) U ME A, R

R = M A RUR B BRGAST A" ims B2%,
I ER T 2 AR E . 7E55 19 KAMK TR, B
38d. VRHELS S R HOH | AR AN BE 2R
T B A RES A B, 7 AT T8 RS AT
L AR RO TR mE EH
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Table 5 Sensory evaluation results of different made tea

Tea FEAR T nt ot AN LY/ Total
Appearance Color of tea Liquor color Aroma Taste Infused leaf
sample score
"~ MU A2 A REE85) L, . FRE&RE(90) Lok (92) 1852 ¥ J5E (88) #3£1(90.5)
R . bR, TAI(91)B st . .
AR Coarse and bold, tip- #5481 Brownish Higher stale Deep red Mellow and little Auburn red 89.3
Loose tea . aubur, even colour . .
py . little stems fiavour little clear heavy
MU A 22, A v _— . .
I~ s 21, A1) BREHERI(905) LR WI92) HiFI{E(90.5) BL90.5)
- . ) Redaubur, even Higher stale Deep red Little sweet o 90.1
Lumpy tea Coarse and bold, ) . Auburn red
. . colour fiavour little clear mellow
tippy, little stems
e . . A, AT REIR(78) ; o SRR (72
MM A AGY kR sz O TRRTS) e oy BETERFEIRGZ) o))
T REZE . . . Miscellaneous, Little bitter astringen- .
. Coarse and bold ,tip-  Brownish aubur, lower Deep red Semi-yellow  77.5
Sticky tea . gone-off and . ¢y, gone-off and
py, little stems even colour . little dull .
tainted taste tainted taste
o MUEAEEAREEGS)  BRIZLL AN BEREGQ0)  AMUI025)  BALWEHES)
W . . . . HIL(90)
Coarse and bold, tip~  Brownish aubur reddish, Higher stale Deep red Mellow 89.7
Made tea . ) . Auburn red
py, little stems even colour fiavour little clear sweet after taste

B AT B FI AT S TR A A . Note: The made tea is a mixture of loose tea and lumpy tea.
FR6 AEBMIFELERILER

Table 6 Physico-chemical analysis results of different made tea

AR KWFE/(mg/g) HAER/ (mg/g) KBHR/(mg/g) AIEM/ AR Y LMW/ % K/ %

Tea sample Theaflavins Thearubin Theabrownin Amino acids Soluble sugar Polyphenols Water extract
%
I ﬁﬁﬂh\t 0.2204-0.005Aa  12.584-0.06Cc 2.984+0.19Aa 2.1040.03Aa 3.85+0.03Aa  6.84=£0.01Bb 43.56+0.27Ab
_oose tea
GRS . - o . . -
| . 0.19040.001Bb  13.50£0.05Aa 1.76£0.07Bb 1.871+£0.01Bc  3.34£0.01Bd  6.664-0.02Cc 41.6740.55Bb
.umpy tea
-
I\/EIESET 0.19040.001Bb  13.50£0.11Aa 1.832£0.28Bb 1.97£0.005Bb  3.744+0.02Ab  6.854-0.01Bb 42.9940.97Bb
ade tea
I BE 2
Sticky te 0.16020.005Cc  12.932=0.02Bb 1.0340.14Bc 2.16420.04Aa 3.44+0.04Bc  7.344+0.02Aa  46.78+0.37Aa
icky tea

1« W — A Rl B R 28 LSR LA S 7E 0.01 3% 0.05 /K F- 22 7 AN 3% . Note: The same letters in the same column indicate that there is
no significant difference at the 0.01 or 0.05 level by the LSR test.

MR HE BASMUE TR R /0. BHESS IR GB 5009.209—2016 ) 2538 2% 3 £ 5 6T E A= W 75
J& R AN R ZE RIS AT HORE , Kt 28 &R AR BoR [ A ShB VLR MEM 2R, ik 2
(KR4 , GB 5009.111—2016) . B #i 8 R (KK BUAS  FIHRASIE R NG RESS Rk Kk 522 25
i, GB 5009.22—2016) | E K AR B M (R AR H , A28 B A KR IR BRI .
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Developing an automatic piling machine for dark
tea and its influence on formation of quality
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Abstract A method of temperature and humidity control in double warehouses was proposed to de-
sign an automatic piling machine for dark tea which can realize the automatic adjustment of temperature , hu-
midity and oxygen, numerical control and automatic operation in the piling process based on simulating the
natural indoor pile fermentation methods of green brick tea and Pu-erh tea and the principle of water absorp-
tion and heat generation during piling fermentation and to solve the practical problems in the current dark
tea production process. The results showed that the changes of temperature (average 51°C ) , humidity
(61%-89% )and the content of water in tea leaf (gradually reduced from 38% to 22% ) in the pile fermen-
tation process of the automatic piling machine fully met the requirements of dark tea piling. The tea leaves
piled by the machine can meet the requirements of traditional processing methods, and the tea quality is
stable. The results of safety analyses showed that no vomitoxin, aflatoxin B1 and zearalenone was detected
in the dark tea piled by the automatic piling machine, indicating that the dark tea produced and processed
by the automatic piling machine fully meets the requirements of food safety and tea quality.

Keywords dark tea; piling; piling machine; temperature and humidity; quality; food safety; processing

automation
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