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Effects of different drying methods on quality of dark tea
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ABSTRACT: Objective To explore the feasibility of using modern mechanical drying instead of traditional drying
in dark tea processing. Methods Dark tea was made from the leaves of Yunnan sun-dried green tea after
pile-fermentation by 8 kinds of different of drying methods, including hot air drying, far-infrared drying, stir-frying,
microwave drying, light wave drying, microwave light wave mixed drying, sun drying and air drying, the sensory
quality and main quality components changes were analyzed. Results The appearance of dry tea and tea infusions

and brewed leaves of dried dark tea processed by different drying methods were basically the same, but the aroma and
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taste were different greatly. Among them, the hot air drying dark tea had outstanding aging aroma, the highest
comprehensive quality and higher free amino acid content; far-infrared dry dark tea had a slightly bitter taste and
weak aging aroma, the total content of caffeine and catechin was low; and the taste concentration and coordination
degree were insufficient; stir-dried dark tea had a tighter string, a fresher aroma, a mellow taste and a relatively high
soluble sugar content; microwave dried dark tea tasted sweet and mellow, slightly stuffy, with higher soluble sugar
and theabrownin content; light wave dried dark tea had sweet and mellow flavor and special aroma, and its free amino
acid content was relatively high; microwave-light wave mixed drying dark tea had sweet and mellow taste and
slightly old aroma, the content of free amino acids, soluble sugar and caffeine were between microwave and light
wave drying dark tea, and the content of tea polyphenols was higher than the dark tea with other drying methods; the
sun-dried dark tea tasted astringent and had a sun-dried aroma, while the air-dried dark tea tasted astringent and low
in taste, the content of free amino acids and soluble sugar in dark tea under the 2 kinds of drying methods were
relatively low, and the content of theabrownin was relatively high. Conclusion Combining sensory quality and
physicochemical analysis, modern mechanical drying methods such as hot air drying, stir-frying, microwave drying,
light wave drying and microwave light wave mixed drying can replace traditional sun drying and air drying methods.

KEY WORDS: dark tea; drying method; hot air drying; far-infrared drying; stir-frying; microwave drying; light

wave drying; quality

TR, TR R 2l RO R SRS, W
SRR . AR F AN e R AR, BT
WL LLAN 1 B B A PR R R AR 4k 2% 4 T

0 51 &

RIRIE T IR KWK, JEVAZI BB 0 J5URt, 285595

Peal . IRHE . THRSE WA b, KBRS 0L
., BRE R, RaBl, HAhiEL ., BuAE . .
2% figk B )7 i REL I P AL o LW L MR BRI . B
JORC A A R BT JR k  Bos 4 CR A SRR IS G TR T
PR 20 QU i i i B W N Vs AR S i S B
AP 2ESE, W BACIRMEIS, SRS P A I T I8 AT
TR A O, Wb E KL
£ B 7 05 T, 8 R 300 BA R A R L T LI 2 g
LI 0 1) B2 £ £ 3 T S 32 24 R G S 200 25 A R R G
TLEW HREMT | BT 5 T U2 KB I
R, HIARGEA Ty il o 1R BIRALGE T 2R il 1
LRk, FASEH IR, R R T ARV TR
WESERM, LR TRE S A MA TR, CEY
Wi £ ity 2 4, TSR R IR LT D 5 TR,
AR A A it BRIV S BB B0 7)o s A A IR LA
TN PRI — Bl T AU TR B A A B, SR TS [l ik
JEE 5 B B T LAGRAIE K TH 25 5 A 1) b J52 L2 i S0 R
PPt — 2 AL IR . AR e A M B A Sl AR
JEAR, SZPREE M S5 R R, IR T R R AE
TR, RAE TR A LS 2y 25 d 4% = 19 d, $2TF
IR 20%00 B, IFRESEIAAL TR 2 T 200 B A
B, AAERREA T, TS R HE . RO
FE T ARG T W7 OB RUME 7 2O 78 B2 b o (9 5
RLG TR B A ARS8, R 1]
PO TR RALIE R 8, ORERR, M T4

Fevb o BB TR AR 7 B 2R AE AL . R (7 ERE
PREF LA ARG, X 385 2% R 2 22 1 5 iR ARV,
HEASBOTAT | W60 AR, 10 R
HARTMHAR T4

BTN BRI R 8 82 ISR TR, 22 AN [ 48 07 5K
15 ) 2R A B S, E RS [ 48 07 300 JR 2 il B )
RN ZE S M ANTEAE o FE T ARR B TERB HOR, ASBt
FE VAR — ST B 2R RS J5URE, X H A B B XU
Ko LA TR BT BB BOLERG T
e BT BT 8 FAN[E TRy SO RS A R AR, 4R
PR BRI T T2 AU g TR T2 mml ok, 2
I/ A AE BRI R 30 2 i B R S, AT DA 488 e 2R
AT BRACR, ekl & R fe P SER .

1 #MRERE

1.1 #R5RF

W BAN = 8 6 e B 5T Ll e R W) A
) 2 R R A — 25 — =i B4

FH ({0 i 4, S5 Thermo Fisher Scientific 23#]); 1@
M (53 H74E) LS RARESH (G = 98%) (3£ [ Sigma 23 H);
RIS BN (o rall, R F b= A R AR, Bi =
T, R W AT . BRRRE AN, SR . AR
.t . CBE. HEE, ETEE. ZMROEE. . Jok
TRIREAL T2k, o 25 (G ) ik A Al



55 14 3]

R, S5 AFETEE SO B2 b R R 4425

1.2 NES5E%

RXZ 7-328 A S AR (T W TTRIIX AR ); 6CHP AKX
HIEF-EBUEHL . 6CCP-60 0T HLCHT T SR I HLIA PR 2>
Fl); 101-3Y BUGnLr Ahst KIS IR TR A (A ik iy i 1Y
FJ7); PT0F23P-G5-SO AU Y () Atk 2 HHAE A IR A
Al); AUY220 ZYHLF 4347 KOF (K B 0.0001 g, H A&
Shimadzu 7 #); 722N #IA[ WL Y6466 EE V(s e R 4
A PR FD); 1260Infinity B 20RAR 3L . DB-5SMS
FA0HE(30 mx0.25 mm, 0.22 pm)(FEE Agilent 24 ).

1.3 XEHE
1.3.1 #fou# &

B 100 kg AT BAS(F K 9.5%), LABHH 7 XA —
SERYK, N &K 35%MIBER . 2SRt TE
K VARG AT FLIG K A, T vh R 3 32 d(R HE
IR 45°C, 1B 90%, 3 d BHE—W). RS R)E, B
B FE RS, KR AN [ 45 15 45 785 IGE 2 R
KU 8 By k47 T4 (&8 K A% M K it 958 1l 42
9%~10%)!"2, FFISLHG IR 3 A .

PR 7E 6CHP STV GRS HL E T T
P AR B 110°C, FEMEREEZ) 0.5 cm, H[A]
10 min, FHIFERT 1 h; 55 Wi EIRIE 100°C, HHEIZ] 8 min,
MEET,

KT FETAL LT T4, 55— KiZE 110°CHP 30 min,
TS 1h, 5 REE 100°CKH 8 min AHZEET .

TELLAMT M FERCET Al KU L T A 2R AT, et
JEJEA 1 em, H—RBEE 105°CT 4 10 min, #EET 1 h, 55
TR E 95°C TR 10 min, B2 TS

Tl W AR AT TR, RS 3 cm,
FdE ok, w4t 3 min-FH0t-2 min, #EET 1 h, 4 3 min-
B0t-2 min-FHf-2 min, £ 2T,

ST ZERGE Y T TR, BEMREZ) 3 em, W)
JE: 6 3 min-BHH-EHE 3 min-FAH-6HE 3 min, #EE( 1 b,
St 56U 5 min-FIH-OEEE 3 min-FBIM-GE 3 min, R T

OGBIR A T AERU Y Pt T T, SRR
3 cm, #I4L: ArE KR 3 min-FAM-GIE 3 min, MR h,
ML S A 2 min-BH - A R KRG | min-BH -G
3min, ZE T,

it FEEAR | mPATEE B T, FETHEEEZ)2 om,
BT, B 25~30°C, B 72h ERE T

WS FEEA L mAATEE FiE T T, P21 om,
BTRAT, E4MEE 35~40°C, Il 4 h, [ 1 h, ifi2 h,
ERET.

132 H9#7 ik

BRI IR GB/T 23776—2018 { 25 BE i
W5 ) #4728 K 43005 R A GB 5009.3—2016 (£ i
U EFARE B5 KRS RIE ) H(103£2)°CHt kit

15 2R 7Kis: H & i 2 42 B GB/T 8305—2013 4% 7K
B e ) T B AR EWNERM GB/T
8314—2013 (#% W LR E =M E ) Bl =i vk,
KRZMAILZTE S HIEH R GB/T 8313—2018 (AknfH
REHFILFRZIS BRI ) A kit T, v
Ve B R SR R He ) R R RS
ey 25 B BT 2 SR FH R AR ), A ik I
w5 R LS E A )
1.3.3  #IESH

B 3 RE L W bR fE R 22 R, SPSS 25.0
WA AT BT 408, SR B/ W 35 22 1 (least significant
difference, LSD)ZH b4, Ll P<0.05 £RZEFEH.

2 HRED

2.1 AREIFES AR BERARE MRS

AR T X BARE APS R LR 1, ARTHr
AR TAIME . e MR A, TR
R B, QEEETA, O, RIS, L
DT RIS, e A XU A SR
b LA TR RIS GARXT S, BOLER G TR
AR RS A

SRR IR T A I 3R, el TR
ettt Birh, HA o rE A A g, Horp
TR et B Mk A, R 1 T,
T AR A R IRA B . PO | e
SATEERUD T B2 B LR AR, b T I R
RS BT A URIR . Bl TR el TR R ROL
TG TR BRI A TR A W A SRR . ANB
i, A HIR, SR, SRR T A A
o BUTRAEN BRI, mTENREZR, T
BRI, A RS ARAIR  BRE, HLS i BUACR, AA
FRE . M FE P R ) AR id, 1235 1 5 2%
WK S B S B D5 T AR B, SO T2 i A K
RTINS EORKZE AR Y i Ok, K2R
A, B AR ) SRR PR 2t L W, EORAEAN, A
PRI o G TR ST B TR IREE ), (DT
BROCHGR s, 2R TR AR, BT FCEL . AWETE
FOLBE TR IR A R IR I, BRI, Z58 h iR
o GBI AR R IR URT RE - A N P S RE
PR RN G, IR AEBRAOEMARE S ek
Tl R b A AR B TR S Fh S ) SRR
ARG, 2R TR R, RN 2 A R
R, L, i A B o T e, 2RI iAEE
PRI R, MRS A B RS R EE A ),
SME AR R RS, (DT R A TR, AR



4426 B il 2 A iR A I A 4 513 4

I 5 77 A i R, IR S A PO A SCHRRGE,
SR EAR Y T PR M RRIE & S IR Y, Wl B R
ARUEHE, TR ERAE R T LA SR R A i A S AT
SRR AR S AT A A R TR IR LLAMRIES T
Ab R L R S RAR X T At A FERRAIR, BB S HRERIE
WA B AE AT HE— T

ABFEAREM, BRI T b el
(0 IR A B, DR AR, AR S G e
TR A ARIR, IR, LRGBS H2E
22 FRETFEAF A BRI RS HIF

A R B2 OK R R, R TRk
T2, BMIRJE. B, NMEGSEY T, Ik 322
kB Flr a3k 2 A, ARy ROk
RS EBRA RERER, MAHZ AR,
VTR, R MRS S R 2R R TR

HOCHR A T8« P 19 B2l B &R R &
P T8 . 0T EHA 4 O 2 o A R o IR
[t S N BN T AR I RS L S S|
Z TR F e, LU T BHET L T BT AT
PSR AR, H 4 HZ R EER . MOLBIREG T4 .
MM RIS R, BT, T B TR
JE TR RSN SIS RO R R, T
Z W& A B TRl TR L, 2R il AR
fipds b, A AR Y TR R RN, (AR
VIEEYE S NS/ DDt )1V I o= @ N R S DA o e
HOLBER & THA FTRENT . BT, e T8 BT, fot
PR A T AR B e R, ARG S K 22 5, AL
SRR UNHER S R B, 45K 3 R, AL TRR
R LA R SRR, SURCE HOEAS R R TR R
EWR IR T BE R Bb R BE S AN AL o

®1 TRFRAXNEZBEFITHER
Table 1 Sensory evaluation results of dark tea under different drying methods

T4 HME (G ED G EGHED FLUED RO HRGE) s
PR T ML AR TR A, 19(92.5) 21 (88.0) WA 51 (92.0) 1 F1(88.0) 21 #3(91.0) 90.2
TLLT A1 ML, BB IRA1(92.0) L1 (87.0) PR (87.0) B 5(85.0) £145(91.0) 87.8
o HESLYR Sl =% JH =k
T gﬁ’ﬁﬁﬁ’ﬁﬁ%mﬁ’ 21 %¢(88.0) WHEE . BFH(89.0)  EEHI(87.5) 2145(91.0) 89.2
FF1(92.0)
it T ML, BB IRA(92.0) £ (88.0) AU (82.0) i HHEE(91.0) £145(91.0) 88.5
JEUE T i A, AR TR AN (92.0) £1.4¢(88.0) iR A (85.0) i HTEE(90.5) £148(91.0) 89.1
LU VA = AN
Mﬁifm L, AR TRA(92.0) R, H5E(88.5) 4 77 2] (84.0) METEE(90.5) I, FE(91.5)  89.0
g+ i B2, AR TRA 92.0) 414 (88.0) H 55,(82.0) 1(78.0) £145(91.0) 84.6
T MR AR TR I (92.0) £14¢(88.0) %34 (83.0) % 7 (84.0) L145(91.0) 86.7

H: BAMRIES H TS ZEATRGME 20%., % 15%., &S 25%. % 30%., MK 10%),

®2 FRFHEARNEBRKRHI R EZRRE S BFIE(%)

Table 2 Effects of drying methods on water extract and main components of dark tea (%)

T = KE B U B A HE R LR [ EL) UICIAT
PR T 39.59+0.25° 1.72£0.13% 3.53+0.06° 6.801.02° 4.64+0.18"¢
BIRAR N o O 38.66+0.71° 1.67+0.63" 3.73£0.30% 6.61+1.16° 4.55+0.21¢
1T 38.98+0.92° 1.65+0.25° 3.77+0.26 6.36+0.41° 4.61+0.07°
TR T4 39.61+0.12° 1.63+0.30° 3.78+0.78° 6.72+0.38% 4.63+0.39"¢
G T4 39.49+0.67° 1.7740.37 3.52+40.07° 6.68+2.04 4.71£0.27%
OGRS T 38.70+0.28" 1.73+0.26™ 3.67+1.05° 6.85+0.85° 4.68+0.48
i 38.84+0.32° 1.68+0.57" 3.52+0.09° 6.75+1.40% 4.77£0.75°
T 39.37+0.23° 1.68+0.20" 3.56+0.36° 6.77+0.71%° 4.69+0.54"

T W3R R/ NE 5 RR 22 5 4%, P<0.05, T,
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Table 3 Effects of different drying methods on gallic acid and non-ester catechins of dark tea (mg/g)

T GA GC EGC C EC JEER LA F S
PR 2.34£0.03° 0.88+0.02° 2.03£0.11°%¢ 2.62+0.07° 0.44+0.08° 6.24+0.22°
LA TR 2.04+0.02° 1.06+0.01% 2.55+0.04" 2.58+0.05¢ 0.45+0.04° 6.63+0.16*
T 2.10+0.02° 1.010.03¢ 2.36+0.04" 2.57+0.02¢ 0.49+0.00" 6.43£0.06%
T T4 2.16+0.02° 1.02+0.02% 2.29+0.08¢ 2.70+0.04° 0.45+0.01° 6.46+0.05%
ST 2.37+0.01° 1.11£0.02° 2.56£0.17° 2.94+0.09" 0.33+0.01° 6.93+0.29"
OGRS T4 2.39£0.07° 1.08+0.01%° 2.24+0.11¢ 3.05+0.04° 0.45+0.07° 6.8120.28"
i+ 2.41+0.05 1.03+0.02 2.85+0.03" 3.47+0.04" 0.58+0.02° 7.93+0.04"
gt T 2.34+0.01° 1.05+0.02°¢ 2.19+0.11¢ 3.01+0.04* 0.56+0.03" 6.81+0.14°
F4 TRATEAANBRERIILEZZRIILERZZENEE(ng/g)
Table 4 Effects of different drying methods on ester catechin and total catechin of black tea (mg/g)
T4 = EGCG ECG GCG CG BRALLAS R B LR AT
AL T 0.64:0.02° 7.24+0.06" 0.48+0.03% 0.64+0.03¢ 8.99:0.05° 17.57+0.17¢
JELT AT 0.75+0.04° 7.06+0.06 0.51+0.03° 0.69+0.01° 9.02+0.13° 17.69+0.23°
(e 0.84+0.02° 7.08+0.01° 0.53+0.02° 0.70+0.02° 9.16+0.01° 17.69+0.06°
B T4 0.65+0.02° 7.11£0.25° 0.49+0.03° 0.77+0.02° 9.02+0.33° 17.63+0.29°
G T 4 0.81+0.02° 7.63+0.22° 0.52+0.06" 0.68+0.03% 9.17+0.22° 18.47+0.22°
OGRS T 1% 0.88+0.02° 7.65+0.47 0.49+0.04¢ 0.74+0.01° 9.57+0.36 18.95+0.48"
figi 0.69+0.03° 7.03+0.02° 0.46+0.02° 0.860.03" 9.04:0.05° 19.38+0.03*
T 0.64:0.03° 7.38+0.06" 0.47+0.01% 0.68+0.01% 9.16:0.08° 18.31+0.17°
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Table 5 Effects of drying methods on thearubigins, theabrownin
and theaflavins of dark tea (mg/g)

T4 HHER ESAR FRCES
PRHET 0.64+0.10°¢  6.08+0.54° 47.95+0.42°
JLLT AN T4 0.67+0.07°Y  8.41+0.60™  44.53+0.35
T 0.65+0.05°  5.81+0.47° 48.56+0.52°
TR T4 0.71£0.03%  17.67+0.25°  38.46+1.16°
bt A 0.60+0.04*  10.55+2.77°  43.18+2.14°
HOEBIRA T 0.65£0.03°¢  9.55+1.33° 44.79+0.64°
g 1 0.77+0.00"  5.88+1.24° 48.43+0.70°
g+ 0.81£0.03*  8.04+1.16"  48.20+1.14°
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Table 6 Effects of drying methods on the color of the dark tea infusion

AR VIE= L a’ b* b'/a’
PAHET 37.14+0.36° 9.95+0.39% 17.5340.33% 1.77+0.10%
SEAR ] 37.25+0.86" 10.0240.86™ 18.36+0.59*¢ 1.84+0.11°%°
Joa e 34.29+0.57° 10.97+1.07 16.67+1.25° 1.53+0.18°
Tipe T4 36.09+1.40% 9.99:+1.20% 18.05+1.09% 1.82+0.12°
ST 4 35.69+1.13% 9.41£1.75" 19.1240.54™ 2.08+0.43%
WOLR IR & T4 34.86+0.56" 9.73+1.72% 19.74+0.44 2.08+0.41%
figi 35.98+0.80™ 9.04+1.46™ 19.92+0.09* 2.24+0.36"™
T 36.14+0.06™ 8.40+0.63° 19.28+0.88" 2.30+0.09°

I UFoR G @SE R a MR L @i, IEMFRRLIRRE; b 3R B @, EEFREMRE, b/a'FR @M.



55 14 3]

R, S5 AFETEE SO B2 b R R 4429

ABEFE ORI T R T AR R TR, 2R A% 1] e
55 H BE B BE A R T s SRR M AME B, X TR AR
LR IO A M o SR, AR B BRI R, ANEE
1 100°C, HFEFEHIZE 30 min A5 47, DA ARAS B AN 0
WA R R IR, SRR 2 R, BT
S A REGES DR N BBV 0 TR 7, 36 B )
SUBIN B, TR AR RN, KRR, 4% T IR
], $& " hh B, AER S T A R TR B
WETE R, A AN PR, Bl TR K 20T B 1 JEE
PR, 2RI ORI BORELE B2 THC I 2], A A TR
J W R IERIBEALC T Sl T 1 T4 28 15 S RAE SN I,
B Eh A 1) B SRR (R AR X TG TR, e T
BRAEI B, XA RIS A TR AT . ROCHIRS
THREEE TR TRADCE TR TAEAB T o
R Z ARG BT 1, 35 KA A — %
BRRG, UNAR 2 & R A 7 AT TR S B A o i — PR

gi bk, KT T B TR LR R
TOEHIRA T35 BUR 4R 5 2URT AR AL S i B it
I, AESEBRA " AT LR 7 A R e 1 5 1Y
IR vy v

SE 3k
[11 Sk, Zedr. BAm Ty et s st ]. JEZk, 2001,
(2): 12-13.

MA J, LUO LX. Research progress of microbial identification in dark tea
processing [J]. China Tea, 2001, (2): 12—-13.

[2] WANG S, QIU Y, GAN RY, et al. Chemical constituents and biological
properties of Pu-erh tea [J]. Food Res Int, 2022, 154: 110899.

[3] LIU DM, HUANG JN, LUO Y, et al. Fuzhuan brick tea attenuates
high-fat diet-induced obesity and associated metabolic disorders by
shaping gut microbiota [J]. J Agric Food Chem, 2019, 67(49):
13589-13604.

[4] H¥. HIAFEE=ROM]. deat: sPELL L, 2014
XIA T. Manufacture of tea [M]. Beijing: China Agriculture Press, 2014.

[5] FRMGAR, Z2AWI, EREMS, 45 FREAIN T LA RN hEZE
T.,2017, (2): 46-49.

ZHENG PC, GONG ZM, WANG SP, et al. Processing technology and
prospect of Qingzhuan tea [J]. China Tea Process, 2017, (2): 46-49.

[6] ZEmi, BUR, 4B, 45 L LRBBIMN TIR GBI R G H D). ¥
BAOILER, 2015, (3): 79-81.

CHAI S, LI N, LI J, et al. Anhua black wool tea processing status and
mechanization development trend [J]. Hunan Agric Sci, 2015, (3): 79-81.

[7] BXER, BOHE, BhOR, SF. IR RRBAN L Rl A e I). )
BAORIE, 2017, (11): 65-68.

ZHAO X, HUANG H, ZHONG N, et al. Hunan Black tea processing
technology and clean production trend [J]. Hunan Agric Sci, 2017, (11):

65-68.
[8] #E557%, ki, WHR TR T LB RF=&inT, 2012, 3):
6667, 69.

CAI ZS, ZHANG X. Study on drying technology of Pu’er tea [J]. Agric
Prod Process, 2012, (3): 66—67, 69.

[9] X7, MR, 4954, . RASIAERAE T BRSO HI[). B
Al $4, 2019, 40(3): 71-75.
LIU J, WU YS, LI HQ, et al. Research and application of heat pump hair
drying technology of dark tea [J]. Mod Agric Equip, 2019, 40(3): 71-75.

[10] J58k, WAL, Rk, 45 AW TRy R 7S BAS M T m . 7
HRAOIFNE, 2015, 42(7): 82-86.

SU M, WEI LH, WU YH, et al. Effects of different drying methods on the
quality of liubao tea [J]. Guangdong Agric Sci, 2015, 42(7): 82-86.

[11] &Z8fe, XU, WA, 55 2 AeRal T L 20r5E). R
FeEFRER (BT RR), 2007, (3): 96-98, 103.

PENG ZH, LIU L, TAN R, et al. Study on microwave drying technology
of Yunnan Pu’er tea [J]. J Kunming Univ Sci Technol (Sci Technol Ed),
2007, (3): 96-98, 103.

[12] QU FF, QIU FF, ZHU XJ, et al. Effect of different drying methods on the
sensory quality and chemical components of black tea [J]. LWT-Food Sci
Technol, 2019, 99: 112—-118.

[13] 803, FAM, MGIms. et @B frim]. Bifg: BIER2HR
th A, 1989.

ZHONG L, WANG YG, SHI ZP. Physicochemical analysis of tea quality
[M]. Shanghai: Shanghai Sci Technology Press, 1989.

[14] REIEME. ZEmt i SHamRM]. bt FPEROL B AL, 2015,

SHI ZP. Tea sensory and evaluation [M]. Beijing: China Agriculture Press,
2015.

[15] WANG JQ, FU YQ, CHEN JX, et al. Effects of baking treatment on the
sensory quality and physicochemical properties of green tea with different
processing methods [J]. Food Chem, 2022, 380: 132217

[16] #TEME, VRl B3F, 45 BASH UL RS BT HE R[], YR
BlaE, 2021, 49(10): 24-29.

DAI YQ, PAN K, LI Q, et al. Research progress on quality formation and
efficacy of dark tea [J]. Jiangsu Agric Sci, 201,49(10): 24-29.

[(17] XM, SPMEAR, BAW], 45 HRASHERT I BRAE,
2017, 38(8): 164-170.

LIU PP, ZHENG PC, GONG ZM, et al. Analysis of aroma components in
Qingzhuan dark tea [J]. J Food Sci Technol, 2017, 38(8): 164-170.

(18] %EMEd, SRENKA, FHE. AR TR XTSRRI )], 25kl
1R, 1987, (2): 15-18.

WAN XC, ZHANG JS, YIN L. Effects of different drying methods on the
quality of green tea [J]. Bull Tea Ind, 1987, (2): 15-18.

[19] E3CH, Rk, BRoui, & REZHRGFIIERHI]. S
RAULAAR, 2021, 42(2): 86-91.

WANG WM, SONG ZY, CHEN QM, et al. Analysis on research progress
of tea degreen machine in China [J]. Chin J Agric Mech, 2021, 42(2):
86-91.

[20] Po5dr, MRV, ARk, S5, GOORDE AR T IR Y5 )
[7]. HFEZEANT, 2018, (4): 48-52.

QIU FF, QU FF, YU Z, et al. Effects of microwave and light titian on the
quality of Congou black tea [J]. China Tea Process, 2018, (4): 48-52.

[21] KRR, BRED, K&, % TR BRI il
I, 2020, 42(4): 4-5.

ZHU JY, CHEN YQ, YU Z, et al. Effects of frying time on quality of Yi
black tea [J]. Fujian tea, 2020, 42(4): 4-5.

[22] MA WJ, ZHU Y, SHI J, et al. Insight into the volatile profiles of four
types of dark teas obtained from the same dark raw tea material [J]. Food
Chem, 2021, 346(4): 128906.

[23] DU LP, WANG C, LI JX, et al. Optimization of headspace solid-phase



4430

B 24 iR AR I 2 4l

FH13E

[24]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

microextraction coupled with GC-MS for detecting methoxy-phenolic
compounds in Pu-erh tea [J]. J Agric Food Chem, 2021. DOI:
10.1021/jf304470k

ZHUANG JH, DAI XL, ZHU MQ, et al. Evaluation of astringent taste of
green tea through mass spectrometry-based targeted metabolic profiling of
polyphenols [J]. Food Chem, 2020, 305: 125507.

B, WL, FBIETT, & BATN L 0T AL A B R ).
o2 A TN, 2022, 13(6): 1919-1926.

YAN Z, YIN YX, JIAO YF, et al. Effect of green tea processing
technology on quality of green brick tea [J]. J Food Saf Qual, 2022, 13(6):
1919-1926.

ROSSETTIA D, BONGAERTSA JHH, WANTLING E, et al. Astringency
of tea catechins: More than an oral lubrication tactile percept [J]. Food
Hydrocoll, 2009, 23(7): 1984-1992.

MRSCH,, VFSCER, 10dh, 55, RIFEIRRE A5 iE 2 As GRS i
W], WAAE TR ERE B AR 2 B 2417, 2020, 33(1): 38-41.

CHEN WJ, XU WC, XIANG J, et al. Effects of different fermentation
methods on tea pigment content in green brick tea [J]. J Hubei Voc
Technol Coll Ind, 2020, 33(1): 38-41.

EERE, WA, MR, SF SRR /N R LA R R R
[7]. Z<ntiEiR, 2020, 47(3): 375-381.

GONG LJ, BO JH, DU ZR, et al. Advances in improving the content of
theaflavins in black tea of medium lobule species [J]. Tea Commun, 2020,
47(3): 375-381.

F48, SEIE. ORI TR R D] AL R, 2022,
(13): 168-170.

WANG C, DOU HX. Microwave technology and its application in food
processing [J]. Chin Food Saf Magaz, 2022, (13): 168-170.

QIU A, WU S, CHEN Y, et al. Dynamic changes of color, volatile and
non-volatile components during mechanized processing of green tea [J]. J
Food Process Preserv, 2022. https://doi.org/10.1111/jfpp.16797

Raese, BtttAe, BRED, 55 RRUBOE I sisiidL B a2 it B i
). Aerbll KeE2AdR, 2021, 40(6): 195-202

QIU AND, WU SH, CHEN YQ, et al. Effects of different shaping
methods on quality of Hubei strip green tea [J]. J Huazhong Agric Univ,
2021, 40(6): 195-202.

MRRTE, FFHMH, SRR RE, 5F. THRBORXIAS &b O R oL R 0],
FIFRLERAR, 2014, (3): 1-5.

CHEN QB, WANG XP, WU LS, et al. Research progress of drying
technology on tea quality [J]. Tea Sci Technol, 2014, (3): 1-5.

R S TR T ABFSE D). R RMIE TR, 2007.

ZHOU LP. Study on microwave drying technology of Pu’er tea [D].
Kunming: Kunming University of Science Technology, 2007.

[34] MR, FEWE, FHR, & ERELIMERE ARSI TN

JHBEFET). Z5HERE, 2013, 33(4): 336-344.

DENG YL, YIN JF, XU YQ, et al. Application of thermostatic and
far-infrared titians in green tea processing [J]. Tea Sci, 2013, 33(4):
336-344.

[35] JENZE, JASh, X0 ANIE T 2R LLAE 5 B e B S — AT O

L e A BII]. ThEASINT, 2020, (3): 58-64.

ZHOU XF, ZHOU W, LIU F. Effects of different drying processes on the
quality of black tea-A case study of Qingxin Oolong [J]. China Tea
Process, 2020, (3): 58-64.

[36] HARSH R, VERMA D, TUCKLEY K. Proceedings of international

conference on food security and environmental sustainability [C]. Air
Assisted Radio Radio Frequency Drying Technology for Final Drying of
Tea, 2009.

[37] s, AR THREAN G M BRI D). A fEdRmRE,

2012.
WEI W. Effects of different drying techniques on the quality of green tea
[D]. Fuzhou: Fujian Agriculture and Forestry University, 2012.

[38] fflfE. ZEM BT UL S M T UL W RESGHE[D]. BRI il K,

2009.
HOU WH. Tea drying mechanism and energy saving improvement of

dryer [D]. Wuhan: Huazhong Agricultural University, 2009.
(rAEsisE: % ™ i)

& &N

KIBIE, HLHARE, TEWRRAE
AFEMMIE RFRBE.
E-mail: 316832705@qq.com

REIL, L, 8%, TEARFEA
FMMISIEE.

E-mail: nidj@mail.hzau.edu.cn



