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Effects of scenting technology on key flavor compounds and quality
characteristics of flower-fruit-scented black tea

SHI Yue'?, ZUO Hao-Ming'?, GUO Shu-Ning'?, LIU Ting-Ting"?, LI Xin'?,
LAN Li-Li’>, SHEN Cheng-Wen'?*'

(1. Key Laboratory of Tea Science of Ministry of Education, Hunan Agricultural University, National Research Center
of Engineering & Technology for Utilization of Functional Ingredients from Botanicals, Changsha 410128, China;
2. Guidong County Blue Dad Tea Industry Development Co., Ltd., Guidong 423500, China)

ABSTRACT: Objective To use summer Baojing Huangjincha 1 straight black tea, jasmine flowers, and fresh
Finger citron peel as raw materials, and the flower and fruit black tea with sweetness, fruitiness and tea flavor is made
through processing. Methods In this study, the sensory evaluation of flower tea, high performance liquid
chromatography and visible spectrophotometer were used to study the effects of kilning, drying, jacquard and other
processes on the formation of the main taste substances and quality of black tea made from flowers and fruits.
Results The taste intensity of floral-fruit-scented black tea showed significant differences (P<0.05) across various
processing stages. During the scenting— drying— flower removal sequence, the taste characteristics exhibited
dynamic evolution: Sourness and bitterness significantly intensified during scenting (P<0.05), while sweetness began
transforming during drying and peaked at the flower removal stage. Key findings included: Tea polyphenols showed
a “V”-shaped change pattern during processing, while free amino acids and soluble sugars accumulated continuously,
enhancing umami and sweetness. Water extracts and flavonoids initially decreased before rebounding. Non-esterified
catechins, gallic acid and caffeine decreased significantly in the final product, synergistically reducing astringency
and bitterness. Total esterified catechin content decreased by 16.89% during scenting but partially recovered after
drying and flower removal. Notably, gallocatechin gallate content increased remarkably by 55%, while epicatechin
gallate showed an initial decrease followed by recovery. Sweetness-contributing amino acids (serine, threonine, alanine,
proline and glycine) collectively increased by 9.40%, significantly enhancing tea sweetness. Total theaflavin content
decreased significantly, with theaflavin-3-gallate, theaflavin-3’-gallate and theaflavin-3,3’-digallate decreasing by
25.69%, 27.28% and 6.02% respectively. Taste activity value analysis revealed decreasing trends for
bitterness/astringency-related compounds including caffeine, gallic acid, ECG and catechins Conclusion In this
study, the mixture of jasmine flowers and fresh fruit peel of Finger citron and the processing of Baojing Huangjincha
1 straight strip black tea in summer show that the taste of black tea made from flowers and fruits mainly showed the
quality characteristics of “sweet and fruity”, and effectively improved the bitterness, astringency and sourness of
summer black tea, which provided a theoretical basis for the brewing process of flower and fruit tea.

KEY WORDS: floral and fruity black tea; taste ingredients; jasmine; Finger citron; taste activity value
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LIROT . FERR . IE T W | WNHERR(caffeine, CAF)(ZMHT4E) |
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FiFEGERIRKAAGRAA), ILFER, BETILER
(gallocatechin, GC), #* JLZZZ (epicatechin, EC), RKKEF
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B & F-FRME (catechin gallate, CG). LK R & TR MR
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(L-phenylalanine, Phe)( L I FF 8 45 #E b ¥ 4 1B A A5 HE
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MettlerAE240 B, T RF-(FF B 0.001 g, Fi1: Mettler 23 #);
LDP-350 & 3 H 04 A (i 7T 7 B 41 K PR A3 PR A #);
101-3AB H $E IR g XU T 1846 (R TAISETE A FR 22 H));
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Table 1 Design of proportional parameters of different kilning processes
Fegh SRFIAElg BT ERIBEAWH(gg)  ERE% CK/g FHIEE M TR/ C AL /%
W1 225.0 225.0 1:1 90.0 500.0 16.0 40.0 10.0
w2 225.0 225.0 1:1 90.0 500.0 16.0 70.0 10.0
W3 225.0 225.0 1:1 90.0 500.0 16.0 90.0 10.0
Pl 175.0 175.0 1:1 70.0 500.0 16.0 40.0 10.0
P2 225.0 225.0 1:1 90.0 500.0 16.0 40.0 10.0
P3 325.0 325.0 1:1 130.0 500.0 16.0 40.0 10.0
S1 225.0 225.0 1:1 90.0 500.0 16.0 40.0 10.0
S2 150.0 300.0 1:2 90.0 500.0 16.0 40.0 10.0
S3 112.5 337.5 1:3 90.0 500.0 16.0 40.0 10.0
S4 90.0 360.0 1:4 90.0 500.0 16.0 40.0 10.0
S5 75.0 375.0 1:5 90.0 500.0 16.0 40.0 10.0
F 450.0 0.0 1:0 90.0 500.0 16.0 40.0 10.0
123 #ARLS 5 ACCQTagTM &34 (3.9 mmx150 mm, 5 pm), KA

Z M8 GB/T 8304—2013 { MK 4 E ) M K4
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RN IREWIAE 55 °C M 10 min, B 5 HESORH G
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Fig.1 Sensory evaluation results of different proportion parameters of black tea made from flowers and fruits
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Fig.2 Changes in the content of physical and chemical components of black tea made from flowers and fruits in different kilning processes
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Fig.3 OPLS-DA score diagram (A) and displacement test diagram (B) of the main taste substances in different kilning processes
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19 60%~80%"%), JLZEZ . GA I CAF ZXf 2517 W B 1,
F e gl LS R MR e S5 H m] 2 R IR R R LS 2 RS
L2 U8 Eem )L R (EGCG. GCG. ECG) 54 M)
kA B FEYRRY), mAERE LA F(EGC., JLER.
EC)JEIE B2k 1 5wk 2 P, M 4wl 1, 2R
2125(Gl. G2. Gy T, BJLAELL CK HEH
TRe#E, LFHET 10.96%, FE#EFEN: Gl FHE-G2
FTFE-G3 TR RFLR TR T 4.42%, KA @RI9IE KA
L4 Fl BILARSEL LT T 10.88%, J57E F2 Bl
BN B 22.18%, fJafE F3 G ER/RIKE T 17.78%,
HH K g 2l 14 D5 AL AT B SR A AR O A BRI 1 LA
REERARE . RFHAOEMWEETILER EGCG,
ECG & RZMTHEFLIEM CK, EGCG. ECG 7 Gl
PO BUN %, JSTE G2, G3 8 BT, SEFAAME
fea$ A, tEAh, GCG AL R FH a2 LR b
Fhtass, AEERFAF DAL R, JEEE RS R A
AR A LA AR - TR R B, SORATAL AR
FIfaS A, Ho EC A GL FRHET 7.47%, £ F1 L
TFT 32.44%, EC TR A LLAHE B &, [R)RE T Bt B i,

16 F2 FFET 27.42%, A, EGC A BHEER, LR
AR F R LML AR R IR s, aid
TR, J5H F2 TRHE, £ F3EE L7, JEfRR
ILZEE AT BERAT S0, R RLL ROt B e T,
EGC 1 EC 435l 5 GA &b, #mFEIEMAaE, GA
GRIERFLLEM FL, F3 ZIBN#E, 78 F2 is BT
K, I, FEAERFHLZIZE Gl B GA SEEMK, &5
G2. G3 Jafigh BT, HAERFHLOAE GA FRIKT
CK. AL, CAF XM P 2%~5%A 4, X HX
W2 R G A FBVE T, X257 0 ke 25 S BV T,
R 5 LZR U [R5 5 ok P22, 26 S 21 5%
B CAF Fit /b FoRALAM CK,

SR P 0 255 R 0 33 5 AR e S Ti) 55 L 9] %) 2 2R 5 il
LRRM)LAE R A S . TF A4 WEFRSE 11 figikib s
YT E MR E BT . [ SPSS 27.0 #ERHEES, CK., 2K
FILTAE AR F LIS 11 R AL S D T 2R 2 22
OYHT, SMTRESL RIS Y R AT 2 R, IR
RAE . P TFHEEHREY) 5 R a2 1 5 HALR
TR P AR T AR, DMEE— 2 TR AR R
FRLT A2 LAY 5 R R DCHR A
224 ARERIFAmIERPREABRAS ST EF R
T AL

SIEIR WA REAM LA 2B A w7 Ik . LR ¢
R SR LAY, ELAT SRR 1 B R, BEZE ARSI
TR, WORAS A RIER, SR 5 R A R A I
PR o Xt A PR BT MRS ), SRR L R MR L . T
S S Rk ALY, AW R, MR S R, TEAEIRE
2L F N Ll F b, R R I T R
i 1.55 mg/g (CK)YEIE T 1.83 mg/g (G3); ZAM . Asp.
Glu 555 - ff R 52 TEAH XG(P<0.05), Horpr, ZX&R7E CK .
F3. G3 45 pibh 2% R JCHA .22 55(P>0.05), 11 Asp. Glu it
16 F3, G3 HR#Tm, H G3 SEET F3 &, &
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Fig.4 Dynamic changes in GA, CAF and total catechins during different scenting processes in flower-fruit-scented black tea production
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Fig.5 Heat map of the difference in amino acid component content in different kilning processes
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ILEBR Y Ser. Thr. Gly. Ala. Pro S84 G3 & e, H
WO F3, MiAE G1 M G2 BN 32 BIK 43 FIilk B2 1 2 ma), [t
FH bR S LR 1 W IR (P<0.05), ILA1, Val, Tyr. Phe il Tue,
lle. His Fl Arg &8 IREER S RHFRIN G3>F3>CK>F1>
GI>F2>G2, HIRTEREILMRAE G3 RIS S, (HERE
IR & GC B FERRN 21.6% . CK B FEERAY 22.2%F1 F3
B 21.9%, K PREFERRAEAE R B L1 45 S0t R ) i
HIHEZEF(P>0.05), MR 2 ZEREM, ERSHLIKIRIE
FEHRERR LR & i, SFRESRRIR Y, R IR A
TrR S L RAR R SRR, X R R S X e 4
ZRUEVR T R EELRBUERIR ANEEE, X5 SU Z M5y —5k.
225 ARFHIFmMIIRFREZASLTHEIER
MR (TFs) EEAAE T REEZR PP, B A
a4 B EEY R, QK 6 BTk, TFs 748 R 20

RFZRF LIPS R B TR, fEREhaZmT
R, TFs M CK B G3 TR T 1.42mg/g, Hh, TR
B RSE G2 BBy SRTSRAIZIAS FL ) TFs Saigm T
1.47mg/g, JG7E F2 I T 2.13mg/g, TERX SRR ]
REEASM Z UG, TFs iff — B b A AR 4r &, Ak TFs &
TR TFs 19 4 A BRI b S A AF A —E 22 57 . TF-3-G.
TF-3’-G e e B ML 30 Tad A2 o L 3T MR ARk
RAF, TS ATLA AN T R R Je i S B AIK, 7E FL A,
TF-3-G. TF-3’-G #B4&2 FF#EH, §iE FAT 5.27%, 5
LT 11.39%, XA F2 FRE TR, 8T F3 REDEN
e SZAKEE, TF-3-G & BAEE RS 5m 1 5B
R T, TF-3’-G %6 FIJR0EA FF. TFDG &5 TF
S E S e, EARRE RIS R MR AL A 2 TR
AR, TERFILLAE RN Tl fvh 2 THE R, 7E Fl

Fx2 TRAEWNIFHEEREHIREEZHRASH TAV
Table 2 TAY of the main flavor components of the black tea prepared by different kilning processes

TR VR M1/ (mg/L) TAV
F1 F2 F3 Gl G2 G3
EGCG 300 1.50 1.64 1.54 1.35 1.43 1.46 1.55
ECG 200 2.76 2.78 2.48 2.54 1.93 2.36 2.50
GCG 180 0.55 0.59 0.31 0.74 0.55 0.74 0.86
LE#E 290 2.16 2.05 1.74 1.80 1.99 1.93 1.91
GA 140 8.01 8.45 7.66 8.11 6.95 7.11 7.31
CAF 100 40.44 40.19 37.09 41.15 37.27 35.77 39.21
TR Arg 4355 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Val 1950 0.00 0.00 0.00 0.00 0.00 0.00 0.00
His 7500 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Tyr 1090 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Lys 11700 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Tle 1190 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Phe 2650 0.00 0.00 0.00 0.00 0.00 0.00 0.00
EGCG 600 0.75 0.82 0.77 0.67 0.71 0.72 0.77
ECG 500 1.11 1.11 0.99 1.02 0.77 0.94 1.00
Tk GCG 180 0.55 0.59 0.31 0.74 0.55 0.74 0.85
ILEE 170 3.68 3.49 2.96 3.07 3.40 3.29 3.26
AR 1050 0.05 0.04 0.04 0.05 0.04 0.04 0.05
Glu 147 0.07 0.05 0.07 0.08 0.08 0.07 0.08
7R AE R 4200 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Asp 530 0.01 0.01 0.01 0.02 0.01 0.01 0.02
Ser 3150 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Atk Thr 4760 0.00 0.00 0.00 0.00 0.00 0.00 0.01
Ala 710 0.01 0.00 0.00 0.01 0.00 0.01 0.01
GA 187 6.00 6.33 5.73 6.07 52 5.32 5.47
FRIR Asp 530 0.01 0.01 0.01 0.02 0.02 0.01 0.02
Glu 440 0.03 0.02 0.02 0.03 0.03 0.00 0.03
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Fig.6 Changes in TF content in different stages of black tea made from flowers and fruits
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BAME(P>0.05), {A TF &7 E RL A0 Tit fAsfk
B3, 2, G SRS I SR R >, bs T
PRACFRT, TF & 2 IS D52 SOE s n . FEAR ST
A8 RALZRE NI T AATE TF SRR 2R (LA A —E
A BB B T AR FT AL TN TR ff SR B Sy AR 4R K 43 it
LSRN FRRLET, AR EAR T S35,
2.3 EEERBR D TE S

A0 BB Z NS PR A & R R R, T
% & TAV MR BT B STk e 24 TAV>1 B, R
TR R B S B R TR, 4 TAV K,
Xof 0 R ) TR P AR S TR TR R TR A 7
ANTERE, SRR &2 B ik R B 502 43 1Y) R
EP 2 b, B AR SR ST . SR 2 AT, X2
DR FTREE A MMER . WA TR . ECG. JLEEE.
EGCG 4§ TAV>1, WMIHERK TAV {Afr, HIKERE TR,
X LB T A R F LT IR ISR AT LT A A5 B B 22 5%, oA,
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i, woh, WEFRb 2B, i, TAV # Gl Tk,
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A Tad B AR R i A8 Ak, G3<G2<G1<CK, RZRZIHW T
EHEYIR, ECG 7E CK., F1. F3, G3 ' TAV=1, 7E F2.
Gl. G2 1 TAV<I, ECG iy TAV 7 CK . b,
EGCG.GCG ¥ TAV 4T 0.3~1.00 Z 7], XL TAV
TE G3 A1, AiE e TR LA, FERS LA RER
BRI, (BRI AR, RiE 5 Dk
AL P IR TTIRAR B, & IS 9% T A £ 5 R 85 il
J&, TAV B5080 Br T EBRESN, B4 X577 o1 ik 2
BRANEH R AR, e 2 S5IR AT, TTEREHLR A &R A
i, HTAV BN 1, (AR5 E 20 5% i Fiwk s 5L e n fef
PREJEFRIY TAV B TR AZLAM CK, B TR, FR
B2 . RAGRRER TR0 A STRkAL, i RE S B
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