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Abstract: The chemical composition, quality characteristics, antioxidant activity, and "golden flower" fungi morphology of
Fu brick tea from Hunan, Hubei, Shaanxi, Guizhou, and Zhejiang provinces of China had been researched in this study. The
results revealed significant differences in the contents of chemical components in different Fu brick tea (P<0.05). Among
them, Fu brick tea from Guizhou had the highest contents of free amino acids and total catechins (9.03, 63.12 mg/g,
respectively), while Zhejiang Fu brick tea standed out with the most elevated content of tea polyphenols and flavonoids
(132.93, 8.63 mg/g, respectively). According to the electronic taste evaluation, the Fu brick tea from Hunan and Shaanxi
exhibited the strongest bitterness and astringency, respectively. Meanwhile, the Zhejiang sample had the most powerful
aftertaste bitterness and saltiness, whereas the Guizhou sample demonstrated the strongest umami and richness. Different Fu
brick teas had different antioxidant activities, with samples from Hubei and Zhejiang showing higher levels of antioxidant
activity. Correlation analysis revealed a significant positive correlation between the main chemical components and taste
attributes, and tea polyphenols contributed to the antioxidant activity of Fu brick tea. Additionally, morphology indicated
that the five strains of "golden flower" fungi from different origins showed slight differences in the same medium, while
the Hunan strain grew faster than the others. This study taked an important role in comprehending the chemical quality of
Fu brick tea from different origins.

Key words: Fu brick tea; different regions; quality characteristics; antioxidant activity; morphology of "golden flower"
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VL BN T T KRB EASS 0T, BATRRNRIRIE . 5500 “ b BB ASERAE, X T A [l 7= M A % 4%
R LA . SR I 2 S E S s, Rl Rsk PRl He A & Jot M DIRESE Ty T 22 S, DA S sIRE A5 2
B B2 A IR R R A ST I A, B R
WL MR A FURLAS e L IR ME . 2R TERDREL. 1 MRSk
KA T RRFRACSE TP I TR R . ARAE S 1.1 #Rl5{yse
FURFIEID MR CHELE T " 224K, Sk PURAEIE HHY VLA WIREAT A WL ST IR
R R DASES R R RS IRREIRIEIT gy g o m | pepd s v R A AT B A ] L A
ARSI IR AR ANURT T gt Ju ity B4 BRAA RURISRN A 2 VTR A 25 S A
ARAL A A AL SR . A HRAR A ARFNE, T B A5 N &% BN T s Y fr T8 . MERR . AT Al . ZEnmek . FeILES
TR A T W S AR 2 (EC) . FILEE M TN (ECG) . £ TIL

CRACTIRARTE AN T R R U E R FIIRER 252 (EGC) . R TSR W TR (EGCG) |
AT B, G RS TAREG AR 22y ROLES 2. B Y TS TIANE (GCG) il 4l =
IS IR T EA I AU LE AR, It T IRAE S LR A 99%, % [H Sigma 4\ 7 ; A4 PL & 1L J1 (FRAP 35 ) .
GEORIE R, CATIIE B ERETERAE A1 (DPPH 35). (ABTS 3)iRFI & MRS wH A
W= T P B PSRV E A, AR i AR A 45 BT F208 | BEREE . #idvk . Ul . AR
BRSO ZREVER R B B A e 22 R HATXIE G AR . BEIR A A . LOKBRIREE . LakER
TERSTh “ AL I B S E R AR OB, KE RS 4l = 99%, [ 24545 F 1k 2% 1 50 45 R
B Y i M S R OO, AT e T AT
BEARZS i G 16 T M SR A HCe i 0 ), R IR Scope. Al WLMEE  FEIE R K-S F RO BR S
ZEh I AR RN AT FAEAEZE S, e Wl UV-2550 S4BT HARR A A SA
020 438 [ KA 2SR SR S O TR T R e iR 3R, 402B HL TR (L& AAE, CTO, CAO, COO, AE1 f&
PR T S B B IR G A I ) B S Rl i® JRER)  HZS Insent 23 ) Waters /3 280 AH (2,38 4%
P, T T RS20 . HreUb S ThgEe . “ 4k €2695-2998 IRFFHEMHY () H R F]; VARIO-
BEVE TR S BB B RS e, ATtk SKAN FLASH ZIREREAR{  SE[E Thermo Scien-
S T TR R e Sl e A L 2 S R e 2 . R tific 2% F); YS6003 224 R =it B H]; SW-
[F Ml X2 7 B A S R A st Bt ep e g sk CI-2FD IR TAR S I L as B AT BR 2 7l
1T 2% A2k B A [ b A8 A 2y 2 1 LA e A2 B 445 T GR85DA = EKE R  BUAUET DIEFABRAF]
FEN, T HE BN [RIHL X RAE S S TRRAE AT il o 1.2 SLWHE

K1, FEEE A3 MTAS [R] Hb X AR A% i S22 k2 Ak 1.2.1 ZFyta2zzfmi =0 GB/T 23776-2018, 45t
Sy, R T-H R GAGM 5 FIRREZSA0BEREME, F R ST Rl w4, e Had iR ve 0, Xt
IR A HA A AR, WS AR RS 291 BET FTI 8 LAZEIRAK Jod IR, P 68 25 {0 25517 1t
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122 BZFFERSWE WIS GB/T
8314-2013, AT RS & LM B Ay E )| KRR Y
Z: B8 GB/T 8305-2013, Z/KiIE H B, Z2 iy
I GB/T 8313-2018, XMWy FULES RIS E &=
ARSI 7 15 07 BEAT I A, 9T FH UV-2550 %4143
G EE T HEAT WO BE AN o U B A IR M i £ y=
3.915x+0.0234, R?>=0.9962, 45 £ Wy b i gl & . y=
0.01x+0.0222, R?>=0.9993 . #ANI& 1k &8 & il
RE R FH SRR Ee kU™, FRER 3 g (ERR S 0.001 g)
BEFAIAE T 500 mL #ETE I, Ik 2518 7K 450 ml,
ST ENEE A B KIS TR, 1232 45 min(£ERE 10 min $%3)
—IR), BHESEEE S S R PSR g, 5% FH /D A
ZRVBIK PR 2~3 I K uEMF% A 500 mL 2540,
BENE /K ER B2, F25I1E AR
1.2.3 JLEEMA 5 YRR Tk SRHASSIE
= v RO e S R AT R, = B/ GB/T 8314-
2013, Ui A AR S I ) UEF TR L PR AR, (4
P 55 A% HE N Cg(4.6 mmx150 mm), Kl K
278 nm, #HFE I 10 pL, £ 35 °C, W 1.0 mL-
min~'c FLEIAH A LK, B AHD NON-H B FH g
Bt . FHEERIZK 208 2L 39.5:2:1.5 Sk b B TR & U
B AHLL 9% B0TaA LU BIES 746 B2 PR, 10 min PN EF
Z 14%, 27 min N E 36% H- %% 4 min, 32 min
B2 9% FHHRFLEE] 37 min 4.
1.2.4 HEFHERIZRTA9EEREME S8 1.2.1 ik
AT AT AR, AT SR TE LR R 5 A K, =i
HEREAE 20 °C A TR, BRGE AL B AR B2 L i
FLEYE 210 s, SEAHT 30 s JE ITFUARE S, F30FE 5
WM& 30 s, BEIBRME 30 so BEDEEME 4 YOFEAT, B
J& IR EHEAE IR EE SRV 75307 o
1.2.5 PrEfenitEmE S8 1.2.2 I—BGAW, R
TRINEMALE Y FARG IR DPPH. ABTS S FRAP
A7 &AL DPPH H i 5LiE R BE JJ . ABTS'
B it KB BRBE 71 M FRAP LAk ST A4l . 1E
A W 22 B ARG R S T2 ) 6. 3. 1.5,
1.2 mg/mL #H AT TR SE 5, 2 BN 1.2 mg/mL i
ABTS. FRAP 55 & K i 2R 5 45, 1.5 mg/mL A
DPPH {5 SRR SR i 4, B D hrde P dne Bk 2
i RS T A 0 BRI A T, AR Sy
MFEPEE 515 nm(DPPH) | 734 nm(ABTS) . 593 nm
(FRAP) &b #a M A5-FE T IR E . AF iR DPPH H
FH3EHETT . ABTS F HH3ERE 7 LA A bt fk e 71
PR R 261 3R A5 1 Bt & 4677 4 & (pmol Trolox/
mL)KRF R, FHCARAEITZR AT

DPPH H 1 ZEVE B I in i £ y=0.7072x—
0.0081 , R*>=0.9977

ABTS"F H 535 7 Jidr i £k y=0.7021x—
0.0012, R?>=0.9985

FRAP & 8t 8 AL 77 b il e . y=1.2416x+
0.0134, R?>=0.9996

o, y TR E2ZHAA; x /R Trolox ¥k &
(umol/mL)
1.2.6 “EAE"HIBEUES AR B SIS S
ME AR kit T . S5 4E Y| Visagie
AR T eI ER IR 3R 3 (C2) | SRR B e
FRF(CYA) . I ERUEUR R FEFRF(CYAS) .
EZET BN FR AL (MEA) | 22 2RV BERE B IR B 55
(MA40Y) o 553 B E AN [R]™ B AR A% 55 1 B AR 43 59422
FhT L3R 5 FEFRELT 28 C ¥53% 7 d, i0 S W V&4
AEIFFARE, PRE CZ B73R3% /D vE FHZLBR AR
YU AT 5 A TRARA T HEAT Y (4, 765627 i ™0
SRHIEAS G SRR
1.3 IR

¥ FH Microsoft Office Excel 2016 #4710 5% %
P, SCEG TR 3 K, 5RO E R E2E T R
278, IBM SPSS Statistics 25.0 44X 5 361722
ST, P<0.05 TR B EFE 25 5, GraphPad
Prism 8. Cytoscape #17EFEZ .
2 GREH
2.1 RM@FEN

e 1 ORI 1 AT 5 RS A PR E ] I 22
S, WIEE IR T2 (PR B s, A0S, A1 i
S5 WIACARRE WYY A AL, TRIBLL M5 BEPaIRE RS
A AR, RS 5L WIVTARNE RSB &4, ML W 58;
TN BB T A8, B Xt T
ZERIM Kz I HAC 25 B A7 AE i 55 25 55+ (P<0.05), Hri
A ARG 58 5 B i (86.60) , WINTT AR it £ 8 R H J3 fe v
Sy 5k (8.52. 57.73) o AAHEN AR 2B R T
ZEP TS EE R | SRLL R SR R DI AEAE2E
HWOWMEAEPY (o 1, ARG ST s s R |y
PRAES, WM ZRAE A B R AL R I B = rEk
il A5 b i, 25 F S A0, A8 1 3B S,
W TN R PT e il T H AR R R . 7E
REGEZIN Tk B, BT a8 A 5 B & ki
FEAUBE ST, LIRS 2K B 17 (2 25 ik 0] BESZ B ik
PR

F 1 IDERG A RES AV (0225

Table 1 Results of color difference in tea broth of different Fu
brick tea samples
ST L a b
bilEd] 86.60+0.63° 1.91£0.09° 35.46+2.21°
1L 83.62:+0.44" 3.65+0.89" 45.48+1.02°
pevs 86.27+0.10° 1.90+0.12° 37.44+0.17°
WL 78.50+0.08¢ 8.52+0.08" 57.73+0.24
SN 83.86+0.78" 2.94+0.64° 42.37+2.52°

'éf: L %)Ef; @' LB b BRI RS RN FREOR 22 5 KT
P<0.05)
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Fig.1 Soup and shape of Fu brick tea in different origins
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Fig.2 Contents of main quality components of Fu brick tea in
different origins
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YR BT SR, L B i S I S S B A
HHEZAMEH 5 DIRILEHUF B 2 2R & w4
10 mg/g VAP, B2 MHARAS & 555 (9.03 mg/g) o WFES
SIS Hr R R 19 SR EORIUR, {H i AR A5
JERIAS B 2, FOF B s e & BRI, AEIRALSS
BT, TR HE g sZm, & A . R
B R — AR RSP, AR R AR R T,
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B, M SO S BIE— 2B BT, F s LA
R.AEH R WESLEY), KA SR G, FEIR
FLAIN Tt vt A7 3V HE FH AN AE 1 FH 52
M, 5 ARG ASFE SRR 2 W & A i 22 R (P<
0.05), FHriAdbIRnL & i 51K (90.8 mg/g) , WiilARAL
= (132.93 mg/g) . PG4 BN
DIRERLST, (ATE SRR T AERSE, A5 T AR
R 2T A Ak, PR AE S i b S IR,
5 DA = HARAL B8 2 BT 9 mg/g.

St Hh 04 AL Wi 3 2 A WMEDR . AT AT A RS e
Bl P ATHRANASOR AL PV R, S ERIK, B [F S

G A EA S T H Rl DRI 54 0
R, UTATERIE SN Tad A & B A bR K. A 2
T A BE PR WM ERR S = A= (31.513 mg/g), A4k
RAL e AIG(14.52 mg/g), FEGX—2= 53 T HE & H T AL
KA, BETFIREmIRIY R, HIE 02 b 1R
LA R F TR E ), Y& TR ) LAS SRR IR
VER N 3B K B B o, SR G = AE AN AR 7
i LS ZE AN B FRRE, M EGCG Bl E T reAW
B EZEAAER . WIEEARER . WA S 5 AR
2 [ B IR & B FE i 3 22 57 (P<0.05), Al e
F TN A AR AR 7K 43 LR S S 3k, LS
HANE RIS Z T 00 BB BGHER Sy, AT AR s LAS R
(DL-C. EC. EGC) flfig # JLZX % (ECG. EGCG.
GCG)P¥, PR JLS 22 S0 bR AR R 19 JE 2 AR,
faf B LAS ZE MK SrE 5512000 /s « idbtkaz L
S R, BRVE L WYL SN AR SR s WL
TR & A 22 MR LSS 3R, BRVEIRAL A 58 Z 1R
RILASER . AW REHE S R AR AN R ER 2
AL S LSS E AR BIMEARE Y, Rk, ANFy=
HAREE A b LAS RN 25 55— D7 Tl BE & iR T & fEid
R A A B, RIS M LSS R AL Sy
BEATEHE A AT RS N 55— It nl ae 2 i Tkt
AN ] S350

F 2 AFFHARTE A LASFR A 5 KOMER & it (mg/g)
Table 2 Content of catechin fraction and caffeine in Fu brick
tea from different origin (mg/g)

Hmsark Wi WL Bp WL M

ArArH 0.89+0.04" 0.42+0.01° 0.64£0.01° 0.85+0.03* 0.52+0.01°
B 0.09+0°  0.02+0°  0.04+0°  0.04£0°  0.13+0°
WEERS  31.53+0.44° 14.5240.31° 28.61+0.21° 29.15£1.06" 29.57+0.3
WETFMR  3.09£0.05¢ 5.7+0.11° 5.63£0.03° 7.25+0.33" 11.2120.16
JLASFE B 25.312£0.62° 28.33+1.02° 59.35+1.55" 54.22+2.18° 63.12+1.06"
DLC  0.32+0.00° 0.6+0.04° 1.21+0.08 1.27+0.21° 1.06+0.02°
EC 2.42+0.08°¢ 2.244006° 2.68+0.02° 5.41+0.2° 4.17+0.12"
EGC 8.6£0.56" 6.99+0.17° 13.75+1.31° 15.79+1.06° 16.29+0.24°
ECG  228+0.07° 3.43+0.16° 7.1£0.06" 7.7+0.37° 7.4+0.12°
EGCG  11.57£0.07% 14.84+0.6° 32.94+0.28" 23.78+1.9" 32.3+0.58"
GCG  0.12£0.02° 0.23+0.01" 1.68+0.12° 0.28+0.07° 1.91+0.13"

TE: RN RN TR 0R 28 57 25K (P<0.05)

2.3 ANEMXIRREFRUAEREHED
1 H T ST TARGE 2R R R T, R Ik
(Pl 3a) RT3 R AR A 255 HAT B st ) e R, (HLH vy
R (BRI TV TARGE S . W TARNS 2 HAT B i i)
JRR, B PU AR 25 HAT Fe 5 A TR, HAR IR [l R {E 0
i BEMIARAE A HA B O SR A5 B . RIS
SIHTEL (5] 3b) AR, RAL SRR bl B 2R JE MR 70
EH W -IIAE . BRI | BRPE-HTL; X B I R AN
ACDRAE 25 A RIS AL G AR AE, BRPGANHTY T
ARBEAR 1 TRISR BN AL I IRAFAIE

aus
g
e

l.

0 T
Wi 7Bl il By Wit
B3 AR M ARG R GRS SRS B
Fig.3 Taste characteristics and clustering analysis of Fu brick
tea from different origins
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AN [F) Ml DX AR A% 25 AN TR B Pe s A i v, R A
FRPASFEI T RPN 5 AN [ X ARAE AL 0BT A
AETETEULIE 4. 25 NIR, 5 FRiL4SHERY DPPH H
P LI PR TC 5 22 5 bR eG 5 HAY 4 M X
R4 Z [a] FRAP P8 Ak BE J7 Ar 78 Ik 35 25 55 (P<
0.05) 5 WALARGL FNh VAR ik Z [A] ABTS' H tH 2E7H
B BE A7 7E W35 22 57 (P<0.05) . Hivp, bk Ak
F5 B FRAP Bt & 1k 16 £ K% =1 (0.18 umol Trolox/
mL), # 8 . Wi VAR 1% 45 5% K (0.12 pmol Trolox/
mL) . Wi VL AR i 55 1 ABTS™HT & A4k 1 M i &
(0.4 umol Trolox/mL), bR 1% F5#% K (0.31 pmol
Trolox/mL)
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Fig.4 Comparison of the antioxidant activity DPPH, FRAP and
ABTS of Fu brick tea from different origins
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Fig.5 Correlation analysis of the main biochemical components
with their antioxidant properties and taste
characteristics of Fu brick tea
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Fig.6 Morphological characteristics on different media of
"golden flower" fungi bacteria isolated from Fu brick tea of
different origins
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