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Quality Analysis of Traditional and Wild Yunnan Congou Black Tea

XU Yawen, NIU Miao, LIU Na, HAN Liyan, HUANG Yanlan, WANG Xuelei, YANG Xiang, LI Jiahua'

(College of Tea Science, Yunnan Agricultural University, Kunming 650201, China)

Abstract: To reveal the difference of quality between traditional and wild Yunnan Congou black tea, five traditional and
wild Yunnan Congou black tea were collected, respectively. Sensory qualities and biochemical components were compared.
Sensory evaluation results showed that the shape, infusion color and infused leaves of the samples collected in this paper
conform to the characteristics of Yunnan Congou black tea, that was, color of the dry tea leaves were dark with oily gloss,
the infusion were red or orange red and bright, and the infused leaves were tender and uniformity. However, traditional
Yunnan Congou black tea had a strong taste, while the wild Yunnan Congou black tea had a mellow and fresh taste. The
contents of water extract, total catechins and caffeine in traditional Yunnan Congou black tea were 41.07%, 18.53 and
14.60 mg/g, respectively, which were significantly higher than those of wild Yunnan Congou black tea with 38.42%, 10.58
and 9.54 mg/g, respectively. While the average content of free amino acid in traditional Yunnan Congou black tea (3.92%)
was lower than that of wild Yunnan Congou black tea (5.01%). The average contents of tea polyphenols were 16.61% and
16.56%, respectively, with no significant difference. The average contents of theaflavin, thearubigins and theabrownin in
traditional Yunnan Congou black tea were 0.64%, 6.75%, 10.93%, and 0.61%, 2.70%, 11.80% in wild Yunnan Congou
black tea respectively, among them, the content of thearubigins were significantly different. The average contents of
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quercetin, rutin, kaempferol and myricetin were 0.09, 0.67, 0.01 and 0.07 mg/g in traditional Yunnan Congou black tea,

while 0.14, 0.27, 0.16 and 0.15 mg/g in wild Yunnan Congou black tea, respectively, which showed significant differences.

Principal component analysis (PCA) and clustering analysis (CA) based on contents of 19 biochemical components showed

that traditional and wild Yunnan Congou black tea divided into two clusters, indicating that contents of biochemical

component between these two type black tea were significantly different. In general, the contents of water extract, catechins,

caffeine and flavonols in traditional Yunnan Congou black tea were higher, which resulting the strong taste. However, the

content of free amino acids in wild Yunnan Congou black tea were higher, resulting in fresh and mellow taste.

Key words: black tea; Yunnan Congou black tea; sensory quality; biochemical components
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2100, it 10 . RAVBCEHPE. A5t fb sy
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mance Liquid Chromatography, HPLC), XSGt IH£T
TR AT A VAT T R E B s A T
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BT LA FE K E T RN (epigallocatechin 3-O-gal-
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Table 1 Information of test material sample
FHEG S FFEATR LTRSS TR He s A7 H
1 i IR BLMF P Ipae mRATE R PR R (AR 20214F4 H
2 Jy L B WSMPMF PN RPREH B w0 A FRA PR R (AR 20214F4 H
3 AR LMTMF PN PR B H AT PR R AR 202144 A
4 =T EE SNMF ZRRUR KRB = TR0l A R TTT A # KPR R AR 20214F4 A
5 Rk T FDMF ZHRR SRR RGAAS - B )5 SRR I F R TR 20214E4 4
6 A B A 21 BLYS P Eapae - mEATIA R KIREFD 20214F4 A
7 pollRe - TIL g kAN WSMPYS AR PR EA 2 Al A R A KEHFD 20214F4H
8 HH R AT LMTYS ZRRUR R Bk A T FKERZ A 20214F4H
9 =T SNYS ZRRUR KRR =F R0 ABRFHEAH KERZ A 202144 H
10 RGRBEFAE LT FDYS 2P RUBR KUK RGEZE A58 5 KELAFD 20214F4H




544 5 o )

PRI, 4 FRGEIAT T RA AR SEFP AT TR Sh S04

-+ 337 -

1200 Y = AR 354 & E Agilent 23 A
X-5 BUEHRA] DL CERETT IO RS A RS
w]; DK-98 T B VBRI K B4R . SHZ-D () ZUPEER
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1.2.1 EEWHE S8 GB/T 23776-2018 K&K
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1.2.2 6 AH A ST S i sE ke
#ill#5: GB/T 8303-2013 (% FEMRIAE il 85 S T4
SR RE ); /K & & &% GB/T 8305-2013
&% AKFZ I E YR AE EL A2 iim: 2%
GB/T 8313-2018{&s M i Z Wy LA RIS &y
R T3k ) R FH AR ARy 1 5 7 25 28 FL iR o it . =75
GB/T 8314-2013 % 1iF 8 2 S S (i )R FH Efi
TEA WA RO RCGREER . SAR . BEE) S E:
RGTHTIRI,
1.2.3 WnMERE . JLZK 2K 4 55 B B B 210 A 2 Y
HPLC M & R HH & S0 AH (i vk U718 i g b3k
3 Y, FEARPRIG I A T S HT . TR G hRUESS
VAL AETAFREL 8 D ILZAErEsh . 4 D HEER
B b G AR S AN ETSAR 25 10 mg, 53510
AW BA R EZSZE 10 mL, BIPAASFRE S U 3

B
7

1 mg/mL, H 0.45 pum JEME I8, S350 1 mL #54k
BE0 1 mg/mL BYLSFRTE S B2 82 20 mL By 250
B, P EESR, R17 T80 C IKFANE H .. &%
PEFRALIE: BRI A LS 3RS, 0t FRE
i J& B¢ 0.1000 g AR A B Y, i A 10 mL
70% BSR4 °C vKAE PARAE 24 ho HUH
J&, B0 10 min, B E.OHLEL N 4500 r/min; A
0.45 pm JEREIE S, 2 A 5 pl FEREIR, 1590; 41
PEEAERI AT 3 IREEE SN . & RORFE (A
4. a3 £ Agilent Poroshell 120 EC-C,4( 4.6
100 mm, 2.7 pm); FshAH A 2 0.261% MR -5% .
B, ishAH B & 80% FF IS £k PEAR R T : B AHM
0%( 0 min)~100%( 18 min); 100%( 18 min) ~100%
(24 min); 100%(24 min)~0%(25 min), 25 min F&/F
{51k, BUS TN 25 min, HE Y 0.8 mL/min, £
M K435k 280, 360 nm, AN 40 °C, FHFEEE
Sk 5 uL, SEEHFIE] A 6 min,
1.3 HiEAIE

LA s R 3 ROPAT SEG S (E, {3
JH Excel 2021 X848 347 AR EAL AL IR, R SPSS
26.0 FEATHR R J5 2253875 & JH Chiplot.Online #£17
FHIEPERE 53 BT, Metabo Analyst 5.0 #5417 3 A543
#T, TBtools A TRISIRE 53T

2 GRS
21 BEHATRAFRSHERATRAFNERER
Bt

10 MMEGEALL T IRLIAS S R A AT T IR A
R BECE B AT S R UL 2 SR 1. ik 2 W]
N, 10 bR, BREEE R B, TP AR ZLHUR

2 ABGRELL T RLDS GEF AL T RLAS YRR S BTN 45 2R (43)

Table 2 Sensory quality evaluation results of traditional and wild Yunnan Congou black tea (scores)

s ERA A TR
AME(25%) 1350 6 (10%) 13453 F(25%) 35y WRG0%) 134 HK(10%) 13457 B4

1 A W B %%;qggrgﬁfi 03 LI 92 FHEMW. FFA 91 BIEEI o3 !@(ﬁigmﬁfﬁ 92 923
2 S B %ééﬁ’qg{ggﬁﬁfﬁ 93 LIHEHISE o2  EIEVRAR. MSAES 89 VRIR. MW 88 m ﬁﬁmgfﬁ 91 90.2
v e R RN BEWD. o e o mmmm A o ek s TEOIEER ) g0
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o =TEEL R e g el o AR, WEAAK o1 Wi W 85 UK. ZDE 90 8965
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Fig.1 Shape, infusion color and foliage fundus of traditional and wild Yunnan Congou black tea
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Table 3 Contents of six biochemical components in traditional and wild Yunnan Congou black tea

A FEG A (%)

KE Y REM s s R AR P YAR 3 FBE
TRIEIE 39.52+0.88" 14.05+1.29° 3.6140.33° 0.69+0.01° 4.08+0.56% 12.58+0.04%
S B R 39.63+0.72% 14.42+1.49% 2.68+0.1° 0.66+0.01% 4.62+0.76° 10.7340.13¢
FEGE AT TR 2 E 43.14+2.36" 17.3141.98" 4.33+0.24¢ 0.49+0.02° 9.24+0.65° 10.8240.23¢
=T R 39.89+1.32% 19.79+1.13 3.5740.29° 0.44+0.08" 8.33+0.4% 10.06+0.32°
Rk B 43.18+0.27° 17.41+0.89% 5.42+0.49° 0.94+0.02° 7.48+0.3° 10.48+0.03¢

S 41.07 16.61 3.92 0.64 6.75 10.93
A1 B A 21 38.49+0.63° 14.7£0.35% 4.58+0.28 0.62+0.01° 2.83+0.31° 11.57+0.16°
R B AR AL 35.64+0.82¢ 14.56+0.74% 4,09+0.25° 0.67+0.04% 3.35+0.45% 10.80+0.12¢
PP AT TR EoE e i AN 40.62+0.59° 18.64+0.11® 4.86+0.26° 0.56+0.01° 2.46+0.65° 12.80+0.06"
TR 37.93£0.11° 16.37+0.39% 5.34+0.21° 0.64+0.03" 2.40+0.79° 11.48+0.34°
Rk BFAELT 39.42+0.64" 18.54+0.68™ 6.18+0.2° 0.57+0.01% 2.46+0.34° 12.33+0.24°

SEHMH 38.42 16.56 5.01 0.61 2.70 11.80
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AHEESAHE, R AP R R S
HE 4.0%~9.0% 14 = ALK, 3] B e A i
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222 ESRAREREEXT 13 DAk B S I
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FLit 13 AR TR Sy, 25 AR AR TR Sy A U
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ZE5 I, H M Z RIS AR LS R & 22 e hAg
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EHPEE RS 0.09. 0.67. 0.01, 0.07 mg/g, B
AVELT T RGN F L 2 T LLESH A 2R 19 1
PIE &5 oh 0.14, 0.27. 0.16. 0.15 mg/g, - H2Z[H]
2= SR i Hor, BP AR VLT T IRLT A AOM N 22 L 1 s
Wy Mo At 25 B A o AR GE LT T RLTAS, Wi T &%

BTGB L T IR,
23 BRI RAREHFEEREITRIRZENRER
B HItEX M

FIH Chiplot.online #4424 10 M HAAERT 19 4>
T R Ao I RE 45 SR UEA T Pearson AHSCE:
ST, S5 SRR 2 AT 0L, AE 171 XA s,
£ B EMIEAN S (P<0.05) FY43 il Rk i 55541
22(0.680) . FILZE(0.684) . FILFE R B TIRNE
(0.764), Bl 5REE TILAREE TIRAR
(0.646) . MNHEGR 5 A543 (0.739) . WE T ILAE
(0.647), RILER S E T ILAFE(0.663) , FTILA
RIEETFRARSREETILEREEFIRGR(0.725)
Fizts 2 S5 22(0.653)9 Sl e JLAS &
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(0.896) . P T 5454122(0.891) | RILFKREE TR
fig (0.881), Ml XRS5 HE FILK KR E FIRMS
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Fig.2 Correlation heatmap of biochemical quality components of traditional and wild Yunnan Congou black tea
T B SO R R 8 A A i BRI O BESCIRT S, B 2T s ZE BA UK : WE: KR W5 TP: 2K 2l FRAA: i 85 R IE MR
TFs: A8 3 ; TRs: AL 3% ; TBs: 54 3% ; CAF: MIMER; C: JLAS R CG: LR R E FIRME; BC: £ILAHK; ECG: RILFREKE T
FRME; EGC: REE T LA R EGCG: RIE TILAR R WA TIME; GC: WE T ILAEE; GCG: W T LA R B R TIRN; Qu: Mtz
35 Rt 2T KE ILZEE; My: 38 o WA O (P<0.05) 5 **(P<0.01) . ***(P<0.001 ), ****(P<0.0001) Ayl i HAH I

2ETTHRRIN S 84.9%, RENSAHIRILGEILL T RLIAS S
WP A= JELET T R ETASAE ST T RS L . AR A
TE PCA 15453 EIHE AR bR A4 E 2 ke, D) IH AR S 2H
1] Fi8) 2 SR s B A A E AR L A I g A, DU 58 A
FEMANAFAER 2257 W . alad & 3B il LR, 14
SR LT T RL TSP AR ELT T IRLIZFKNY 30 HE
ST ETEAS O ISR AL B, 5 H. 2 A7 B A Ak AR
FhAH PR 25t ZH R B R, i ML UERHIG SeiE 4T TR
LIRS S B AR IELT TR AS Z M A AL o S e 25 54
AR . [AIE), BP AR VAT T IRLIEM 15 MRS FEARSy
PR AR I B AR AsE0E, 3 FEIH AR TALGeIreT T
RELTZET o, B TLT TR S NFESL 225 3
A
25 BEGALTRAFEFERITRIFZTTFERK
BRI R R E AR

Bt 10 AHERERY 19 A4~ F 25 TR o & b A T
PRUELL . IH—fkAbFS, FIIFH TBtools #RIFLHI HES

A, WK 4, 10 MEHRFERT R S 2 A2, A Y
HLTAS . S BRI AR LIS L B TR LIS =T
PPA LT A FRGA B A LT 50—, ik 5 R
FERZKIE Y SS83 . ZR403 . MMERs . RILESEK.
FILAS R E TIRERFT T 7 5 & AR
G MBI, S LB REBIE, BEFETE, —T5
I 5 RUABIER K o5 —28; Hrp, R S8 1
S B R N— IS, 33X 2 AERARE I R S
P PR AR Hody 3 MIBREER N — 1T, 1%
3 MHAEEA S E | RIS ESFRILLAEZTRE TR
s 3 AN B i AT RS, TS 2R S R
AR, FIRTAET A 10 MAEHRAER 19 S EE
T B R I RIS A IR SR A SR A i Sl R
—E, SCIGARPEEE N SRR A R 10 SRS
SAGG S A 2 A2, SRISHER AR A8 TR i it o
A&, B 10 DMIERAE S R T 2 AR, i
H ) B AR B B R E M S 22 e



342 - B Tl R 2023 4F 3
A —4-3-2-10 12 -2-101 2
“t N - £ l++ o A 4‘“ 4
pct |l 7 RN | “ (2)
39.6% & RS ot s P
P s e s el g B Scores plot
24 6
14, aies * e w e g sds - CTDH
S D S| S | PR | Y YSDH
By 16.1% 41
31
—4 3 h 4
. t 3 t2 2 o
*. P PC3 N M S X b
KSR | IVEC | IR EE O | R R =R A %
F=2 Z 0®
- i = + I @ o
iR e A = 2
olea. e o Wi PC 4 3o
0, + —4 o
:;: & ’: £ * RN IOA) & 4 ®
L i s L A 1 —6
e I 4 %““5 £ ) PCs o ; : ; ; ; : ;
- v : 49% -1 -6 -4 2 0 2 4 6
N N [2 PC1 (39.6%)
420 2 4 210123 20 1
~ CTDH + YSDH
B3 EGUALT TR ARG B A AT TR ARG T4 PCA &

Fig.3 PCA plot of biochemical quality components of traditional and wild Yunnan Congou black tea
F: B CTDH RAESGEIHEL T RELAS; YSDH RBFAR AL TR21S

3.00
2.00
1.00
0.00
—-1.00
—2.00

Kl 4 ALGEILL T RLLAE SR AL T RELAE A AL BT
R

Fig.4 Clustering heatmap of biochemical quality components
of traditional and wild Yunnan Congou black tea

3 TELie

LT T IREEHFR S TR 7 R, B IILE
G, ANEIEAE AR R A AL B 10 22 5 5 A Y
re AR VL 21 T R 21 25 1 8B B A A AR R Y s
M0 ARSI IR, e R HASLLER 2 M
SAAER N LUE T AR RIS R A LR AT N
A DTRRRANE, HOE A G R G E S, 1 (£ W] 5
HOPI TR . TEASHIFTE T, AL GE L T RLLE NI L
{H A 0.38~0.90, ¥ A= VEL 2T T < 41 25 I i LU E A
0.24~0.37, 3X 5 [ Py 32 7= X TR LA PR LT 2R i T
M EVAE (0.39) AT, [RIBHZ U AE W 58 B w0 b
(A L IS 3. Scharbert 25125727 5 i 4R E2H

ARSI UESLE T B AR B S PR S TR AT BT
MK, WINHEGRON 550 v R Bk BE AT ELAE AN, [R]I s
BRI IR LL S P AR S A i /K- Y B B etk
B K ALGEELL T RLE N HOKE MY . L2
R umnE- S B ER RS S ) A B, TERTR)EE
HAA IR TR, TP AR AL T R LSS i 2 2 ik
W2 & vy, X8 IEE R AT B 2Tk . B A AR
AR A i A& P ) 18, TR S TR AL T Y
Jehf R o PR RPN A B AR LT T IRETLAS, AU
G IAR i P H AR IRARR A L PR B R AR
= SUWRE S S NPT I e v a LIV A M me L NI DIK S SR
R i, BEASCAF- I L T DB XL L T IR ™ i
A ST SR, [RII s RE PR i BRSSP A %,
T E

G LT T R LA S B A AL TR AT
mi o b, AR 25 55 TEAR AR B b, A RK
B AL | TS A LR . WEm . LR
WA G S AP eV 28 5%, TR 2 Wy, 258
FHZHw RS EESAVILR., T PCA FIZRAS)
BT, AT HAFAS [RIZERE B & B S [A], IR — 35
I NAEGE SRR, 5 ASRIT AR5 AF
FELGE IR WAL Gr 2] TR LTS S P A I AT TR 4T
A BRR AL, DANOEA AT A JEL L T R LR
B A s PR A T2 A BRI LR AL
iS4 o JE SR nT BT AR S R A A AR A
B, ANASTRI SRS ASTRSRAF 2= 15 45, (R 58 35 Ut
FORSI AT, LU SRR | G BRI R

S 3k

[1] LIS, LOC, PAN M, et al. Black tea: Chemical analysis and
stability [J]. Food & Function, 2013, 4(1): 10—18.




544 5 o )

PRI, 4 FRGEIAT T RA AR SEFP AT TR Sh S04 - 343 -

[2] Z2, R, A%, F LERSRALFELY R AA
&g o #r [J). i AR 53R, 2021, 37(4): 1010-1015. [ WANG
S M, SONG W M, LENG Y, et al. Gas chromatography analysis of
volatile matter from Yunnan black tea with flower fragrance made
from old trees[J]. Jiangsu Journal of Agricultural Sciences, 2021,
37(4):1010-1015. ]
[3] REN G, WANG Y, NING J, et al. Evaluation of Dianhong
black tea quality using near-infrared hyperspectral imaging technolo-
gy [J]. Journal of the Science of Food and Agriculture, 2021, 101(5):
2135-2142.
[4] MA L, GAO M, ZHANG L, et al. Characterization of the key
aroma-active compounds in high-grade Dianhong tea using GC-MS
and GC-O combined with sensory-directed flavor analysis[J]. Food
Chemistry, 2022, 378: 132058.
[5] m&kH, 2R, K#K, F. XA TH AT Z 0 RAH
AR S AR AE [T, P B %t Ae T,2018(4): 72-76. [SUMJ,
WANG Y F, ZOU X W, et al. Analysis on material features and
quality characteristics of ancient trees black tea in Changning[J].
China Tea Processing, 2018(4): 72-76.
[6] #¥h, 24, FrH, F ERAIREF I IELZTENRS
B AAWy T £ & T kA3, 2019, 40(13): 166—-171.
[ YANG J, WANG J, LI Z L, et al. Change of biochemical and aro-
ma components during processing of Chongqing congou[J]. Sci-
ence and Technology of Food Industry, 2019, 40(13): 166—171. ]
[7] &, G445 KRR, F F2RX a0 TR P EHFUR
SAEARREGEROH ST £ 5 LB T, 2022,
48(6):204-209. [ GONG L J, BOJH, ZHANG T T, et al. Dynam-
ic changes of aroma components and related enzyme activities dur-
ing Huangjincha black tea processing[J]. Food and Fermentation In-
dustries, 2022, 48(6): 204—209. ]
[8] RMEIE, Ry, R, F RAXEF 1 FIRER WIS
st E Tk M R R 6% 00 [T, R e 5, 2020, 41(10): 185—
191. [ YU P H, CHEN P, HUANG H, et al. Influence of processing
steps on the formation of main taste compounds in congou black tea
made from the cultivar Baojing Huangjincha[J]. Food Science,
2020, 41(10): 185-191. ]
(9] A#E, #h, BT, . AR L £ LR Fho it
A2 P AL E AL [J/OL]. & s A4 1-11[2023-01-03]. http://kns.cn-
ki.net/kcms/detail/11.2206.TS.20220321.1624.032.html. [ ZHOU J
Y, HUANG R, OUYANG K, et al. Physicochemical changes of one
bud and two leaves at different leaf positions during congou black
tea processing[J/OL]. Food Science: 1-11[2023-01-03]. http:/kns.
cnki.net/kems/detail/11.2206.TS.20220321.1624.032.html. |
[10] IMRAN A, BUTT M S, ARSHAD M S, et al. Exploring the
potential of black tea based flavonoids against hyperlipidemia relat-
ed disorders[J]. Lipids Health Dis, 2018, 17(1): 57.
[11] &k, 35 F % UPLC 247 B xb A0 S5 2m oL ) 16
F Fabuh) 69 #F 5% [D]. AL : #iz X 22, 2018. [ PAN H B. Analv-
sis of thesfalvins and the inhibitory effects and mechanisms of
theafalvins on human ovarian carcinoma cells[D]. Hangzhou: Zhe-
jiang University, 2018. ]
[12] #FEHR, L2, G8, F FHEF X057 558545
Tig A KR 8 A B 0 % [T]. & S T Ak A, 2018, 39(20):

274-279. [JIANG H Y, MA Y X, ZENG W Z, et al. Effects of
theaflavins, thearubigins and theabrownine on intestinal flora in rats
fed with high-fat diet[J]. Science and Technology of Food Industry,
2018, 39(20): 274-279. ]

[13] &, R Fe, REF, 5. RO X EACH LB A% F &M
ARk (1] & &% 5 R B Tk, 2016, 42(8):273-278. [LIS,
WU Z H, WU Z Q, et al. The physicochemical properties and bioac-
tivity of thearubigins[J]. Food and Fermentation Industries, 2016,
42(8):273-278. ]

[14] =, FR, NFEH, F. AR Z LR F L% SPME/
GC-MS 5 #7 [J]. &= T A3, 2021, 42(9): 237-244. [ PENG
Y, LIG, LIU X Y, et al. SPME/GC-MS analysis of aroma quality of
black tea from different producing areas[J]. Science and Technolo-
gy of Food Industry, 2021, 42(9): 237-244. ]

[15] WENIJING L, WENJIAO L, SUYU L, et al. Potential prebi-
otic effects of nonabsorptive components of Keemun and Dianhong
black tea: An in vitro study[J]. Food Science and Human Wellness,
2022, 11(3): 648—659.

[16] REH et A s SRz M) # 1 . b5 FER
Wk iR AE, 2009: 52—57. [ ZHANG Z Z. Experimental course of tea
biochemistry[M]. 1st Ed. Beijing: China Agriculture Press, 2009:
52-57. ]

[17] ZR4 R\, R, . TRt R0 R P oL,
B F AL £ B e HPLC 247 L], = d R L K F (8 A A
#),2012,27(2):235-240. [LIJ H, ZHAO M, ZHANG G H, et
al. HPLC analysis of myricetin, quercetin and kaempferol in fresh
shoots of "Zijuan" tea, a new cultivar of Camellia sinensis var. as-
samicalJ]. Journal of Yunnan Agricultural University (Natural Sci-
ence), 2012, 27(2): 235-240. ]

[ 18] NIAN B, CHEN L, YI C, et al. A high performance liquid
chromatography method for simultaneous detection of 20 bioactive
components in tea extracts[J]. Electrophoresis, 2019, 40(21): 2837—
2844.

[19] semek. Ket A [M]. 5 3 8. b P BRI 5k,
2018: 36-39. [ WAN X C. Tea biochemistry[M]. 3rd Ed. Beijing:
China Agriculture Press, 2018: 36-39. ]

[20] ZHU J, WANG J, YUAN H, et al. Effects of fermentation
temperature and time on the color attributes and tea pigments of yun-
nan congou black tea[J]. Foods, 2022, 11(13): 1845.

[21] WANG H, SHEN S, WANG 1, et al. Novel insight into the
effect of fermentation time on quality of Yunnan congou black
tea[J]. LWT, 2022, 155: 112939.

[22] 448, b4k, A, 5 RRAZMDA LTS L RIS
AR D). R S & 2 R E A F AR, 2019, 10(13): 4242
4248. [ YANGJ,LIZL, YUAN LY, et al. Comparison of the suit-
ability of different tea varieties fresh leaves in summer for the pro-
duction of congou black tea[J]. Journal of Food Safety and Quality,
2019, 10(13): 4242-4248. ]

[23] &AW AR, F. BESRLABTEFRAREK
A e9em (], Rk T2 54K, 2018, 34(12): 300-308. [ HUAJ
J, YUAN H B, YAO Y F, et al. Effect of temperature on color and
tea pigment content of fermented tea leaves[J]. Transactions of the
Chinese Society of Agricultural Engineering, 2018, 34(12): 300—


https://doi.org/10.1002/jsfa.10836
https://doi.org/10.1016/j.foodchem.2022.132058
https://doi.org/10.1016/j.foodchem.2022.132058
https://doi.org/10.7506/spkx1002-6630-20190612-130
https://doi.org/10.7506/spkx1002-6630-20190612-130
https://doi.org/10.1186/s12944-018-0688-6
https://doi.org/10.1016/j.fshw.2021.12.022
https://doi.org/10.3969/j.issn.1004-390X(n).2012.02.017
https://doi.org/10.3969/j.issn.1004-390X(n).2012.02.017
https://doi.org/10.3969/j.issn.1004-390X(n).2012.02.017
https://doi.org/10.3969/j.issn.1004-390X(n).2012.02.017
https://doi.org/10.3969/j.issn.1004-390X(n).2012.02.017
https://doi.org/10.3969/j.issn.1004-390X(n).2012.02.017
https://doi.org/10.1002/elps.201900154
https://doi.org/10.3390/foods11131845
https://doi.org/10.1016/j.lwt.2021.112939
https://doi.org/10.11975/j.issn.1002-6819.2018.12.038
https://doi.org/10.11975/j.issn.1002-6819.2018.12.038
https://doi.org/10.11975/j.issn.1002-6819.2018.12.038

. 344 - é’uﬁ&TWﬂ*ﬁ

2023 4F 3 A

308. ]

[24] ximrwy, M5A2, 2 AW, F. TREFHRAII 5 2 EF
(J]. & su #2021, 42(12): 195-205. [LIU P P, ZHENG P C,
GONG Z M, et al. Quality analysis and comprehensive evaluation of
chinese congou black tea[J]. Food Science,2021,42(12): 195~
205. |

[25] SCHARBERT S, HOFMANN T. Molecular definition of
black tea taste by means of quantitative studies, taste reconstitution,
and omission experiments[J]. Journal of Agricultural and Food
Chemistry, 2005, 53(13): 5377-5384.

[26] Al Z, ZHANG B, CHEN Y, et al. Impact of light irradiation

on black tea quality during withering[J]. Journal of Food Science

and Technology, 2017, 54(5): 1212—1227.

[27] REAB, EH4E, £BE, F. FF L0 BARFIER L
Tk 1], B AR A5, 2020,53(2): 383-394. [ SONG C
J,FAN F Y, GONG S Y, et al. Taste characteristic and main con-
tributing compounds of different origin black tea[J]. Scientia Agri-
cultura Sinica, 2020, 53(2): 383—394. ]

[28] iR, BAS, 4F4R1, . 31 3 A &350k () TX
L5 Su LB A7 [T]. FeTidin, 2016, 43(4): 9-15. [ HUANG
H S, SU B W, ZHONG X G, et al. A comparative analysis of the
quality of time black tea with several special resources (varieties) in

hunan[J]. Journal of Tea Communication, 2016, 43(4): 9-15. ]


https://doi.org/10.7506/spkx1002-6630-20200611-150
https://doi.org/10.7506/spkx1002-6630-20200611-150
https://doi.org/10.1021/jf050294d
https://doi.org/10.1021/jf050294d
https://doi.org/10.1007/s13197-017-2558-z
https://doi.org/10.1007/s13197-017-2558-z
https://doi.org/10.3969/j.issn.1009-525X.2016.04.003
https://doi.org/10.3969/j.issn.1009-525X.2016.04.003

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 感官审评
	1.2.2 6个常规生化品质成分的测定
	1.2.3 咖啡碱、儿茶素组分及黄酮醇类化合物的HPLC测定

	1.3 数据处理

	2 结果与分析
	2.1 传统滇红工夫红茶与野生滇红工夫红茶的感官品质分析
	2.2 传统滇红工夫红茶与野生滇红工夫红茶主要品质成分的含量
	2.2.1 6个常规生化品质成分的测定分析
	2.2.2 高效液相色谱法对13个生化品质成分的测定分析

	2.3 传统滇红工夫红茶与野生滇红工夫红茶生化品质成分的相关性分析
	2.4 传统滇红工夫红茶与野生滇红工夫红茶生化品质成分的主成分分析
	2.5 传统滇红工夫红茶与野生滇红工夫红茶主要品质成分的聚类热图分析

	3 讨论与结论
	参考文献

