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Tab. 1 Basic information of dayezhong leaf black tea

%' e A FR SRBEDN T [E]
Number Tea cultivar Processing time
LH1  #lilfgmiknt H#E02H)
LH2  #lilfgmiknt H#EGH)
LH3 #Zizwm Rt ESCYED!
LH4  ERRM20%, 2 K80% h(8H)
LH5 R RM20%, 2 Km80% &CIED)
LH6 MR RM20%, = KM80% H#EGH)
LH7 R RMS50%, =~ Km50% H#EGH)
L8 %gioj/:ﬂfzo%, BHRM50%, T £33
LHo g;‘ﬁtzggf/g%, = RM30%, H £RGH)

JL 4% & (catechin, +C), #ER E T ILEKE &
(epigallocatechin, EGC). # JL 4% % (epicatechin,
EC). & JL% % & & T M2 A (epicatechin gallate,
ECG) .. RGBT IR E FIANHepigallocatechin
gallate, EGCG) . MIMEf (caffeine) . Z2FR £ g (ethyl

caprate) S5 FR I i W T _E R VR AR A R D
FNEN e /S B o T R LN 2
1.2 UEE5IEFE LC20A WM AR, HA R
/3]s LUKYM (2 URAFESBIL, )N & R A as A
P2\l HI8S0R oy VA 7R 5o AL, il SOl
A PRy 75 SpectraMax iD3 £ WIRERFFR Y, E5>
LA BR F]; 7697A A shTiizs kRS, SE %%
HEEA B 75 7890B GC—5977A MS S AH (5,3 it
TR, e A IR A
1.3 ®HRAE
131 RERA REIHM S GB/T23776—2018
(AR E I IE )T Jrik: BRI 2 g A5hE
Jin 100 mL JFIK, #hifd 5 min, f1 20 7 25560 £ 58
LA ZRPE B RIS TE R 30~ 40 %7, Bk 10 A, &
PE 10 ), Bz HEAT, DAE 6l 3E T PE 5, XHAME
(25%) . Yt (10%) . F<(25%) . IR (30% ) Frt:
JEE(10%) 5 3 K A T A5
132 Xet#HaRhabgkagnE K3 GB
5009.4—2016 £ i & 4= FE F bR UE £ H K 53
FEVHFATINGE, AR R A S m S RS D gy
WL EATU, ATV PR S R F 2R - LL A
BN B B I 2 IR OB B R AT,
B, JLASE L WinmERS & AR Y% GB/T 8313—2018(4%
M 2 R LAS RIS & RN 5 v DA Tl o
133 X HERFELRRLSHRE RHEA
B T %S [E A 134 A5 B (headspace solid phase microex-
traction, HS-SPME ) #FA TREARZE ], 45 & M Al -
ES M Wang S (0L T, IERSA BN K
0.4 g [ A RO EEHLAFES B A5AE SiCA 20 mL T
S PRI, B 2 mL /K i, A 1200 pL 0.9%
FACENEI, A 10 pL 0.02 mg-mL ™" 281k Z g fr
HESAE N NARME AW, 16 60 °C THIR AT,
5 min, 2R J5 B & AL 5 19 1 AH A BUER (50/30 pm,
DVB/CAR/PDMS)#fi AFE S 4T 30 min AYTH S
ZEHL

P HEIUT R A ZE$E HPS #£(30 m x 0.32 mm x
0.25 pm) A ZEH AR O —FE(ORI . 3% %
- BEFE IR E W 4R IR B S 50 °C, fREF 3 min; DU
10 °C 'min' 7+ & 150 °C %% 3 min; 10 °C -min™" F}
£ 250 C, f&A%F 10 min, FUEAMF: B FRHET
JE(ED), B FIRIREE 230 °C, U 220 C, Ji
T4 TR 280 °C, HLF-RER 70 eV, FH# A9 i foy
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FEYB R 35 ~ 500 m/z, JE T (4 35 1] 45 R AR 48 DT
TC Py W £ P B T RS S ARDLME, fifT P NIST 11 %
FENERAERL Sy, AR P2 R O R B Mk B TR 4 &
PR 843 R RE 6T R BE o RE X AR T B (E (relative
odor activity values, ROAV) [ i1 5. £ I8 3% 61 4%
SEUT B R T

1.4 HIELE  TEIFATAIUNE RE PO S
B LA R R MR ) I T E =3 A,
BAa Ao EAE PR . fTH] IBM SPSS
25 B AT BRI R 25 0 #r, fifTH Origin 2018 4
HIFIRIE AT PCA R 50 Hr 5], TBtool £l A (4] o

ZRE5SH
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R E, B 9 ARES AT M 2 5, A9 AN
B 1 PR, HABRE PR R 2 IR . AEIASHE
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P A8 I F47 48 B 52, JH Al 5 R 255 IV ) 22 R S
IR R 9 MFERM 2R B EAT Ir 25 5%, LH1
Al LH6 S EE 21 {6, LH2 Ml LHS 4537 B £ fi 1 21
o, 1 LH3, LH4, LH7, LH8 Fl LH9 S A541 (4, fir
ARGEI a4 . IF 5 Z Rt a5 2k
1oL, KHFPLLA ) B SR SRR R A
WAL, R i 2125 1) 185 AR 34 v B, v LHL
LH2 (M) . T AR 0 R an sk 2 B,
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2 T HA A WS (40 LH7: 78.78), Hoiz ta e 21 B
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17, THERS; £

55, AR B S EeIE R (R 2) .
22 AEEEAHMOIEEREISSENN N
T IR SRR SRR S P B i, X 9 AR
T i FE A By, A Ky TR L R
By . ATV M . R B R S AT T,
W 2 e 9 DFER RS & 5R 3.77% ~ 4.11%,
BT LH5(4.11%)F1 LHO(4.01%) T & K i 2
Ab, HARE S 2 [ 22 F IR B, RIHZSFEZ (8]
T TR ST AR . 9 AFE i RIS R
o 1.06~ 126 mg-g, B T LH3(1.26 mg-g ") fir
S AR AR, LH6(1.06 mg-g ) 7 8 A1,
HAFES Z [T B g 225

IZMFFE T TR R S B S R 94.85 ~ 147.59
mg-g', LH6 & M & i fix 7 (147.59 mg-g"), T
LH2(94.85 mg-g ') fll LH5(98.99 mg-g ") KL} & &
Bl B, LH6 4% 0 —2t, HBEHF R K
P A H B AG3E  LHG Hh B S 38

FER] MRS T, 9 RS ) B A AE—
FEZES . Hob LHI MRl & s s, o 14.66
mg-g', H K& LH2(13.13 mg-g ')Al LH3(13 53
mg-g ), KUIFH G g KPP L5 Al P S
fo T RKZEAE i SO e R AL AR A . A, %‘%
AREN T LH6(12.49 mg-g ) A v PERE & R
K Z= B 5 LHS5(9.7 mg-g), HAb IR & & A (n
LH7. LHS8., LHY) (Y AT P bE & S ARG . 2551
FH, hRh . 2 AR A B SR T LU IR LT A AT
WS A B,

W 2 frs, 9 ASASHE TS o LAY
0.405 ~ 0.525 mg-g ™', Hr LH9(0.518 mg-g ) 45 FE
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Fig.1 Appearance of 9 tea samples (Row 1, Dry tea morphology; Row 2, Leaf bottom after infusion;
Row 3, Tea infusion color)
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Tab. 2 Sensory evaluation of 9 kinds of black tea
b/ It
SR Y I S SR Y LT -V
Sample Appearance Score Score Aroma Score Taste Score Score  Total
color bottom
E RO AN [EANGNEL ! FAF AR IR A FRAR ,
LHI LA 93.8 R 4 T 95.1 BRI 932 7 89.2 e 87.2 83.02+0.81
Ay RO AN (ARG BEE WA W mELT(n, .
LH2 HEEL A 93.6 P N 92.4 7 87.3 A 86.4 81.58+0.49
BB | BELL ERARGN| VA | BHAIR IR kR .
LH3 ML A 89.8 E A W R [l H 86.1 A 88.1 80.61+0.21
WEHL . feLl AR AR | BORIE . T ALFEN .
LH4 HEEE AV B 4 T ik 90.3 7 84.8 A 89.2 79.78+0.33
BUBEAEREES | HELL AN BCHART EHE R | B | R AL TSR .
LH5 BRIV R 4 ] EUE NE 89.3 L JEH 84.7 1t 88.3 79.09+1.21
BCELEREE | ELL (AN WHRAHT N TR Y ERARES .
LH6 HEL Y 89.1 R A N 943 A H 84.9 s 88.9 80.46+0.57
BORGEHTS | feLL [EANGNE]! BAAR BRI T ERARER .
LH7 ML A 8.2 i 4 T Wi B 88.7 7 85.1 e 89.1 78.77+0.93
CEEETHE | B4l FRAREIN) CHAR HH = A ZRAR
LHS iﬁ(“i%nﬁifﬂfg i%@;ﬁ@ﬁ 90.3 %{%iﬁﬁgg 88.2 %fé;ﬁ 84.2 )i,}tgx 89.5 78.81+0.77¢
BAES | fELL FRANENL | AR 4 BRI | Fi ks .
LH9 HEL Y E A B 89.3 Wi B 87.9 7 A 85.2 sl 88.4 78.99+1.01

LE: Fhka, b, ¢, dRR RHENEE SR, P<0.05. T,

Note: Lowercase letters, a, b, ¢ and d, indicate significant difference at the level of P < 0.05. Similarly hereinafter.

i P PR R v, LH2(0.425 mg-g ™) i P 5 &
% /i, LH1(0.477 mg-g'). LH2(0.405 mg-g ") Fl
LH3(0.431 mg-g ") 43 5 R A [A] B[R] R4 AAS ]
FhEYZSHE, SRR & 524 LH1 > LH3 > LH2, &
SR A7 5 TR A 2 SR 52 e R P b 2T S il PRl 5 2 11
S 9 ST S B R Dl 23.46 ~ 89.86
mg-g ', HiHh, LH4 B & 555 (89.86 mg-g '), LHS
B & A (23.46 mg-g ") . ZWFFE R, LHL &
THAER, LH2 J8 TMASS, M LH1(70.49 mg-g™')
B & B = T LH2(39.67 me g ™) o #E— 40 k&
L, RS (U LH) A 8 R AN & 5 m, R
HEA SR AP E AR T MR G LB A4S
FE(4n LH4 F1 LH8) 7 e i FmME R it 3R
S, PR T XK . X R, R Lr 2k
S AT A R 5 2R L LU Rn ARS8 DT ARG,
B AR E IR G LB ZAEAE B SR o F
HA BEMH
23 AEBEHAMMARZERILEZZSE N T
AN () LU A Vg g R A A P LR R & 4,
X} 9 AMEESLH+C. EGC. EC. ECG 1 EGCG it
frrige, g5 3 im. EGC &l 1.23 ~

229 mgg!,+C F 8N 0.76 ~ 2.94 mg-g ', ECG &
wH232~444mgg ! ,EC FEN1.2~295mg-g !,
EGCG & 1.10~225mg g FrAREMH ECG
SR, HRS RN 30.11%, R HEA %
M EZRE . 78 9 MM, LHA Fr & 5 Fh L
R, N 1232 mg-g!, HOk 2 LH8(12.10
mg-g'), LH3(11.22 mg-g')., LH6(10.88 mg-g ")
A LH9(10.48 mg-g "), S w KT 10 mgg'. #k
Z R PR RYLL25 (U0 LH3, LH4, LHS) JLASE &7
i 5 T B, 22 K404 (LH3) 78 EGCG
i LRI A, 1 L) A2 B AR (40 LHS A
LHO) LA R Gt is. D Egs LR, Kotfp
IR PILRR G RZET . MAANR G L FI R 2R
AR, M2 LS 5 AR 2= 508 K A,
JLAS R By, v IS R

24 AEEERMHMIEEREL EDRFTES
M N TP S R R 2L A A G R R
RIS, T ACAH €3 o i 16 FHASOGT 4 4 1 B
SHEAT TR, GnE 3 TR o TR A
154 I, G045 49 PR 2S | 20 FPEESS . 18 A
e 18 FhERZE . 17 MRS . 9 MAE | 6 R 26
ZRIS 3 P, RIS 3 R AR 3 AP S AEMAY 1
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Fig. 2 Content of basic components in assamica black tea

Flie FTA AR AR NS F(27.71% ~
33.66%), H Uk 25 (13.73% ~ 19.28%) , BEZE
(8.82% ~ 15.05%) . FilZE(11.11% ~ 15.69% ) FFHE
(4.76% ~ 9.38%) . ELIAKTI T, ¥ BE 5 =i A I 15 A
7R MR G DS RERE KR g . 256 2-(5-
FH 5 -5- 2 5k U 2 1 g -2- 356 ) TR e -2- 356 ik 1 T
R . (3R,68)-2,2,6- = H 3&-6-2 4 3L U A -2H-
M PR -3- 5 . R PR 4-(2,6,6- = FF - 1-3F C M- 1-
F)-3-TH-2-Fm . +PU%E. 5,6,7,7a-PU 5 -4,4,7a-—
HH -2 (4H) -8 FF IR TR . 75 HE . 1,3-H 5608

25, Tl TR CWE . KRS ) B0 22
S, LH3(104 F) . LH5(102 #) ., LH6(101 Ff)
S LH4(100 ) {7 #Hj P4, LH1, LH2, LH7, LH8
FILHY 235154 96, 93, 81, 83 FI 84 A% L MERY
g1o LA EWRFE R B, MR LS 0045 & o
BERMES | B TR R RIS A OGS A3 2 A,
e 5 5 2RI GRBO T4

FIFH BB HE— 25 XF 9 ANFE i i & I 5 &
PR HEAT 0B, S5 SR ANl 4 7R . LH7 5 LHS8
1 LH9 FN—2, H R ERHE IR T4 A Ml o 5%
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Tab. 3 Catechin content of assamica black tea

JLED

## Catechin content/(mg-g™)

FE i Sample

EGC +C ECG EC EGCG S Total
LH1 2.04+0.09° 1.1£0.02¢ 2.76+0.06" 1.54+0.16° 1.54+0.05 8.98+0.22"
LH2 2.27+0.06" 0.76+0.03¢ 2.32+0.06° 2.27+0.05% 2.2240.05% 9.84+0.20°
LH3 2.28+0.05° 1.68+0.09° 2.940.13¢ 2.1140.14¢ 2.25+0.09° 11.22+0.38"
LH4 2.29+0.09° 2.08+0.05" 2.85+0.05¢ 2.95+0.09° 2.15+0.02° 12.32+0.16°
LHS 1.79+0.03¢ 1.04+0.01° 3.19+0.04¢ 1.71+0.01° 1.74+0.02% 9.47+0.11°
LH6 1.23£0.07° 1.34+0.09¢ 4.44+0.3" 1.95+0.11¢ 1.9240.11° 10.88+0.68°
LH7 1.26+0.02° 0.9+0.03 3.29+0.09* 1.2+0.06" 1.120.03¢ 7.75+0.22¢
LHS 2.17+0.02° 2.94+0.02° 2.840.01¢ 2.3240.12° 1.87+0.03¢ 12.10+0.18"
LH9 2.29+0.02° 1.33+0.04¢ 3.47+0.07° 1.59+0.03¢ 1.8+0.03¢ 10.48+0.15°

TE: M = EGC + +C + ECG + EC + EGCG
Note: Total = EGC + +C + ECG + EC + EGCG

RE AL, MEMEE, KR, OB 50K
SRR R — L W45 S ot B B 2 T [,
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% . LH4 5 LH3 fil LHS R h—2%, HERRIHHF
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Fig.3 Relative contents of volatile components of
different assamica black tea samples
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LHS/LH4 W38 £ o428 1 BE A5 4 ot 4 45 F SR e
PEo  BIREE FENUE T 2125 B 50 00 A% 1 AR
SRS, Ea R AR A g, BRI
] (/8K ) B i 52 T L 481 (A LH6 Ry 20% 165 /e
I +80% 2= B K I ) 2 9] 48 3k 4 2 B4 1Y) O gk
2.5 BEUBRSWERSSH  ZWF5EIE 9 M
[pNUREIEAR S = ST Ry R et/ e S i s e VAN
PCA —#4Efi#, &l 5 %, PC1, PC2 1 PC3 1Y
TTRR R 9 R 16.4%. 23.4% F1 14.1%, 23t 51k
K 53.9%, 9 ARE i Z 1811 KUK A [&] i8R\ L
544y IF. {H& LH2, LH7, LH8 Hl LH9 Z 4] 1Y
BT, AU AT, X AT RE R IR T EA 1L
B ZRIFR R, R R R e sl AT HoA
AP (HE = | AR, R BOH 5 4l R A 45 (LHD)
R 58 B HE A5 RE (LHG) 7 8 & S o B e
A 255 . LH3 Ml LHS Z (8] A9 XUBR 5 R 8230, 1M
LH4 F1 LH6 K B A15 HAAE & 2 18] i) FE 25 1 4%
g, FB LH4 1 LH6 7E#5 K& Mo IR - 25 5+
2, RIS BT 2R (B vs 75 ) XA [R] 52 iE EE 431
FE A R B 1 S 255 (4 LH4 BKFT LH6 &
Z IR EBAZER) .

2.6 KMHFLIZFHXEESHS ROAV S i
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Tab.4 Aroma contribution of volatile components in assamica black tea
e/l ﬁkfﬁﬁiﬁ HXFUE ROAV P
WE— 2 Volatile B{E/ (g kg ") - ot
CAS components  Threshold ~ ©H1 LH2 LH3 LH4 LHS LH6 LH7 LHS LH9 ype ot Iragrance
78-70-6  Jy M 6 100 100 100 100 100 100 100 100 100 FE#F.RH&F
119-36-8 KR HI T 40 1256 7.61 102 8.99 11.6220.85 5.13 11.37 11.81 &1 & RiF
122-78-1 ARLEE 4 171.1 545.52 77.15 46.89 59.71 45.52173.05121.36102.71 W RF . &tHE . &
100-52-7 A 3 81.74 384.09 89.24 30.39 32.13 25.64 66 57.35 49.82 (IR
124-19-6 -1 1 69 169.43 79.91 34.42 75.9 50.67 48.19 71.39 57.21 HHAE . MHEH
60-12-8 LB 45 <01 21 122 06 26 146 <0.1 269 <0.1 HHF
96-76-4 2’4.'.;DzT 500 <0.1 043 013 <0.1 <0.1 <0.1 0.1 0.1 011 R
HEIE Wy )
23726-93-4 ;)@ﬂﬁ ot 300 0.13 029 0.16 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 ¥HHA&. RF
106-24-1  FHEE 7.5 <0.1 <0.1 <0.1 <0.1 1591 4.84 <0.1 <0.1 <0.1 XA
5989-27-5 D-friki 10 268 <01 19 251 <0.1 1.6 076 <0.1 455 &
689-67-8 A M ELNER 60 0.16 1.05 047 02 035 024 029 022 028 T REAF
127-41-3  a-5% 240 5.7 221 1254 554 1.67 2.85 1.54 271 199 128 A& EYV=FK
123-38-6 N 10 125 434 064 129 05 058 32 265 196 #IAE
85611-33-2 HEALAUEE 10 061 294 0 143 167 1.8 1.11 1.13 082 K& KHEF
112-31-2 % 0.1 115.52222.35176.4358.21113.2199.61 74.2 156.85 85.89 AIMEEAIHE 7
112-72-1  +DuEs 300 <0.1 022 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 M}&#&
108-88-3  HIZ%K 140 0.13 0.13 0.05 0.03 <0.1 0.04 <0.1 0.03 0.05 AR
3913-81-3 (B)-2-%8 /@M 17 <0.1 <0.1 095 <0.1 <0.1 043 <0.1 025 0 JE&BRE
309-286-4 (E)-fEAEHUEE 10 042 <0.1 058 <0.1 <0.1 0.62 <0.1 <0.1 0.11 K& EHEF
138-86-3 AT 200 0.02 <0.1 0.11 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 R
78-59-1 SRR 11 0.11 147 05 04 013 <0.1 <0.1 <0.1 0.16 TFHAE. RHF
66-25-1 O 4.5 <0.1 <01 154 0 0 103 <0.1 <01 <0.1 RE HE
5989-33-3 gfﬁj*ﬂg 6 <0.1 638 <0.1 <0.1 <0.1 <0.1 <0.1 0.12 <0.1 K&, £FK
112-53-8 T B% 16 <0.1 0.87 <0.1 0.11 <0.1 <0.1 <0.1 <0.1 <0.1 A{EfF. 5%

T B ERR R A SCHR[20]

Note: The threshold data were obtained from Reference [20].
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Analysis of factors influencing sensory quality in the blended
processing of Hainan assamica black tea

(Camellia sinensis var. assamica)

Guo Kai'*, Yue Xingsheng®, Chen Shidian*, Zheng Xiaoyan’,
Zhang Shanying’, Fang Zongzhuang'

(1. Sanya Research Institute of Hainan Academy of Agricultural Sciences (Hainan Laboratory Animal Research Center), Sanya,
Hainan 571199, China; 2. School of Food Science and Engineering, Hainan University, Haikou, Hainan 570228, China; 3. School
of Tropical Agriculture and Forestry, Hainan University, Haikou, Hainan 570228, China; 4. Dongfang Rural Revitalization
Investment Co., Ltd., Dongfang, Hainan 572600, China; 5. Institute of Tropical Bioscience and Biotechnology, Chinese Academy
of Tropical Agricultural Sciences, Haikou, Hainan 571101, China)

Abstract: Nine tea samples, including Hainan assamica black tea (Camellia sinensis var. assamica), Yunnan assamica black tea
and their blended black tea at different ratios, were selected to investigate the quality evolution pattern of Hainan assamica black
tea in the blended processing process. The effects of tea variety, harvesting season, and blending ratio on volatile compounds,
sensory attributes, and nutrient components were analyzed. Results demonstrated that early-spring Hainan assamica black tea
exhibited optimal performance in appearance, infusion color, and taste (83.02 score). Key nutritional determinants of tea flavor
included ash content, soluble sugars, total phenols, total flavonoids, and catechin levels. Volatile profiling identified linalool,
methyl salicylate, phenylacetaldehyde, and o-ionone as characteristic aroma compounds. Multivariate analysis revealed that
blending ratio, harvesting season, and tea variety constituted principal factors influencing compositional differences. The tea
sample LH6 (20% Hainan assamica black tea + 80% Yunnan assamica black tea) had the highest sensory score (80.46 score),
which was closest to that of the tea sample LH1 and significantly higher than those of the other blended samples. Its infusion color
was bright indigo red, and its aroma was honey-like, fat, and minty refreshing. It is concluded that early-spring Hainan assamica
black tea combines superior sensory attributes with functional component enrichment. The research results can clarify the
contribution threshold of Hainan assamica variety in blending, and reveal the regulatory mechanism of season and variety on its
characteristic flavor.

Keywords: Hainan assamica black tea; sensory attribute; composition; volatile component; relative odor activity value
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