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Analytical comparison on flavor components of colorless tea extracts
prepared from two different methods
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ABSTRACT: Objective To analyze and compare the physicochemical and flavor quality of colorless tea-aroma
near-water beverage prepared by membrane filtration and vacuum distillation. Methods Three colorless tea aroma
water extracts were prepared by different pore diameter membrane filtration and vacuum distillation. Through
physical and chemical analysis of their aroma components, caffeine, tea polyphenols and other flavor qualities and
sensory evaluation, the most suitable preparation method of colorless tea aroma near-water beverage was found.
Results After analysis and identification, 44 kinds of aroma components were identified in 3 samples, 26 kinds
were detected by membrane filtration and 28 kinds were detected by distillation. Among them, the aroma components
of sample 1 were mainly alcohols and ketones, accounting for 80.79% of the total aroma. Samples 2 and 3 were

mainly composed of esters and alcohols, which accounted for 90.74% and 91.60% of the total aroma respectively. In
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addition, tea polyphenols, caffeine and catechin are the highest in sample 2, followed by sample 1 and not detected in

sample 3. Conclusion Through index analysis and sensory flavor evaluation, it was found that colorless and

transparent extract sample 2 contained high tea characteristic components, rich aroma with jasmine fragrance, full

taste and sweet aftertaste, and was evaluated best among the three samples. Comprehensive evaluation shows that

colorless tea aroma extract with both flavor and quality can be obtained by membrane filtration and membrane

treatment and technology with appropriate pore size.

KEY WORDS: near-water beverage; colorless tea aroma extract; membrane filtration; distillation extraction;

solid-phase micro-extraction-gas chromatography-mass spectrometry
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Fig.1 Process flow of colorless tea extracts prepared from 2 methods
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WL T2, BT 50 °CABE P4 10 min, F¥
DVB/CAR/PDMS [EAHZEECKAf A T2, 258X 40 min, BUH
Jei Sz B AR RS A A ERE T R R Y, IR SRR
FAEBE, R 5 min, FMREMEEED 3 7K.
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HB-5MS(30 mx0.25 mm, 0.25 um) Pk £ 3B ANEHE , Pt
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JLZEZ W TR (catechin gallate, CG) K MIMERH (caffeine,
CAF)T 10 mL #5f HInK 5 il e 5 2205

(2) BCHIARUHER K

B R 1.0, 0.8, 0.4, 0.2, 0.1, 0.05 mg/mL
RS b v W A5

() RROBAR 3% Z
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250 mm, 5 pm), Fil#E: DAD Kil#E, Kl : 280 nm;
FER: 40 °C; WhH A: 0.1% L BR/KIE, WshHl B: LI,
FEEE VR AR A0SR 1; % 1.5 mL/min; #EFERE: 10 uL.
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Table 1 Elution gradient program for HPLC detection

Fsf [] /min A F /% B #H/%
0 92.0 8.0
18 84.5 15.5
19 83.0 17.0
25 83.0 17.0
26 80.0 20.0
30 92.0 8.0
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W2 HAAES Y S Rl EESSHAEXT S =R 68.83%.
W25 3.91% ., M2 11.96% . #535 3.71%. MR 4.48%,
HAZE 7.11%, FEM 2 - ARES 6 25, WSS 4 Fh . W
KT, IHEAE 3R ERSALEY S R HAbfb G 5 .
B2 AT 5 8 27.83% . S 0.54% . 2K 2.69% .

12 0.42% ., TR 62.91% . HAhZE 5.61%. ik 3 A
B 5 Ah . BEE 3 Ah . S SR, M 4R, BRBLS
W8 Fp . HAbALE Y 3 Fh . FEZAAHRT SRR 29.05% .
W25 0.18%. M 0.84% ., Mids 0.44%. THZE 62.55%.

HiAh2k 6.94%.
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Table 2 Analysis of aroma components of colorless tea extracts produced by different processes

WS (R BB ] /min P FEGh L WETRAR AR 2 TR AL 3 IRTRIAR A 1 10 Ib/%  FF 2 4153 10/% B 3 143 /%
1 3.01 HoK 1122943 2091646 490635 2.54+0.47 0.20+0.23 0.02+0.05
2 3.97 1-Z B g 341410 / / 0.77+0.23 / /

3 5.19 -3 41 - 4260414 20015477 15315059 9.65+2.07 1.91+0.21 0.58+0.25
4 5.38 V% / 1582981 / / 0.15+0.08 /
5 5.65 Xof T / 8321333 / / 0.79+0.32 /
6 9.44 R / 3610822 / / 0.34+0.42 /
7 10.86  6-H1JE-5-Padd-2-1i 894054 25726448 9438508 2.02+0.37 2.45+0.63 0.360.21
8 11.04 BTN / 430180 4459280 / 0.04+0.03 0.17+0.10
9 11.61 il 300310 54134 / 0.68+0.27 0.010.09 /
10 11.88 E-3-CL M £ 2 g / 19098137 29259803 / 1.82+0.22 1.10+0.21
11 12.74 D-FrE ks 1639815 4376574 3142910 3.71£0.76 0.42+0.32 0.1240.14
12 12.93 2-Z OB 580907 / / 1.3240.35 / /
13 13.09 7% 10863859 101874535 / 24.60+4.98 9.70+2.07 /
14 13.38 S -B-% Wyl / 11309 1505222 / 0.00+£0.13 0.06:+0.08
15 13.80 1-Z 3-2-H i g 511202 178212 / 1.16£0.13 0.02+0.10 /
16 13.88 B-Z / / 2617188 / / 0.10£0.08
17 15.84 SR -B AT R / 92730 11433263 / 0.01+ 0.43+0.23
18 16.07 R H i g 972940 39629271 120125368 2.20+0.36 3.77+0.59 4.5241.09
19 16.42 PR il 6080890 162821691 733583753 13.77+3.87 15.51+2.78 27.63+5.76
20 16.66 TR 835141 3608979 / 1.89+0.11 0.34+0.08 /
21 16.78 JI SR 5 R / / 7741008 / / 0.29+0.12
22 17.02 R / 1256688 / / 0.12+0.07 /
23 18.26 KNG 453470 / / 1.03+0.28 / /
24 18.94 L-TH40 e 3238258 2547280 / 7.33+0.63 0.24+0.12 /
25 19.45 S b 1149242 345890 / 2.60+0.32 0.03+0.06 /
26 19.74 R / 490701500 813772643 / 46.74+5.89 30.65+6.78
27 19.89 HLfT 7971289 6243360 / 18.05+3.08 0.59+0.34 /
28 19.95 KW TR / / 2502422 / / 0.09+0.03
29 20.90 KA 1% Y i 1004585 22146614 224384810 2.27+0.18 2.11£0.20 8.45+0.53
30 21.23 LT AL / / 1415590 / / 0.05+0.27
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31 21.61 B 590708 2034646 1147457 1.34+0.12 0.19+0.06 0.04+0.19
32 22.20 B-IRFT IR / / 2193502 / / 0.08+0.12
33 24.64 B / / 3057017 / / 0.12+0.10
34 25.53 g | 711967 43293181 176321816 1.61£0.21 4.12+0.43 6.64+0.67
35 27.72 ZH 1R / 88842371 / / 8.46+1.18 /
36 27.82 AP 2 L R H / / 382755734 / / 14.42+0.87
37 28.49 T / / 7743410 / / 0.29+0.12
38 30.29 JFEEHE 1 ] / / 1673901 / / 0.060.09
39 30.59 z qﬂ%g'fqa%qa / / 17952228 / / 0.68+0.13
40 31.52 o- 52 %' 1l / / 854874 / / 0.03+0.16
41 32.63 S -7 5 P / / 1727335 / / 0.07+0.17
42 33.93 B-EEE T / / 8507915 / / 0.32+0.19
43 37.32 W3- R / / 69788917 / / 2.63+0.45
44 38.34 REE N 634271 / / 1.44+0.37 / /
45 S8y 44157673 1050935989 2654911563 / / /
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R . Mk . EIERR 3 KIEARGZLO MY, Xt
JLRAE SRR E A A S mh o 38 I e JLAE A
rP R AT SIS ORI S SRR o LA e S5 R ANk 3.
MAFRES TR, i 2 PESS SRR, HhEE
By 25 18.11~26.93 mg/L, 4418 M 22.46 mg/L, MiHEnH,
H 6.32~13.47 mg/L, FHEEN 9.65 mg/L, FIEREE
4.12~8.58 mg/L, FY¥E K 6.46 mg/L, FHIEFRES 1, b
3 EUTARK . S MNEIRN G R, B 2
2, FLUCRMMEG, & ERAIRN R R, IhE
FEIRSEMAAGTER TS RA L, — i, At
(2% Z2 5 e o0 ORGSR
AP [FIRE b T 1 2 S 2R A 1R 2 P AR P e AN [,
AEFR 1 BT FRER R ARV ARV T 100 (9 BGE L, R
UE2 A A TR T 300, FTLIREM: 2 s A A 2
WP R A3 45 /N F- 0 B i 3 SR T A VR B i 45
KIS RNE, RRANEHE R 1k F PR
322 IUREES M

ILHE IR A M P B e B 2R W T (0 R, R 2l
PEREZEN N, AEREZHED 65%~80%, AT FE
FENETEY T, AR A 0 R G ) R IR P22 7E A
3.2.1 5L B, XSRS R Z BT LR RET
Wk—B B0, GERANEE 4. HFBIERE 3 AR
ILZEE, HRRY R RSN EFER S (SRR —
F0; FERD 1 SRR 2 A H EEA LUR AR WL R
AT E, M 2 FIFES 1 LR RS &0
10.67~24.26 mg/L 1 3.15~8.47 mg/L, BE#& i I8 2 Fid 43
Fam, HEd LS R BV BN, BEALERREA 2 2
e 1 LR R S B IEM 3.13 f5, Hp s LR R
EGC. GC } EC hF, EHJLAZHELL EGCG M ECG H +;
3 NIRRT UE {8 B LS Rl 1o i B B i TR A

ZRILEER, FEAh 2 PRTELA SRR LR 2.23
5 X RIAER 1A 2 TEAT B AN RPE LA E BT
HA®EBEME, fiRBJLARS o/, 5 FhEEia b,
oA EEER I/INEAE 5B, AT b AR ER L
# % EGCG Fritx i, [HEHA - KFIEE A2 501 ]
VER Ju5%, 4840 w5 a8 B R T s o 4 A1 il ORI Py e 95
P FEAREM 1A 2 PREFILEEGREERER, BRI
FLA i i TR B L IR A [A) SR ) R B LA
F R LZE K H Y, A )T S R S XU ) R 1Y) 4,
XA B TR RERE AL 2 BB TR AR B AR R R R R
T A
3.3 BB X &BIEN

IEER  FREB 55 3 AR TR 3 AV ST
BB S BTN B R e, BLARZERNER 5, EAREAE R 1
2 A 2 R R ISR I 43 A T IR R, R
[R AR [] B WACHE A A i RUBR M - R T B B 22 5%, ko8 A
AR AR AR B R_ LA, 2 i, WOREEEEE, A
FHEH, FEFEZEBEARSERFFRE LS HEL,
FRAE R AL R N uE; AR 1 R, AR 3 MR
RR . BRI TS, 3 R . HFR—mE, K
m 1 FAIERS, X5 3.0 PERY RIS RE 2. &
AUBE SR T L, AR 3 SRAIER R A . BRI —
BEUAR, H R AL IE A 22 R AR R BR), X AT RE S T T
KB DGR IR 06, AW RS IS T Ak
BOZIAEIR, R Bn R e A S B R AR A R Al
1 HEdh 1 DIEAES &8 3, AR HRAE R A B .
JET AL 2 BRUAR, BARANEE, IR A E
o LA BRAHT, FERL 2 XUREEEES., J2EA B
IEER. SIS —E R0 MRS DIRR LY
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Table 3 Content of tea polyphenols ,caffeine and amino acid in different process production

FE KL /(mg/L) MIME /(mg/L)  BIERR/(mg/L)  HKZE(mg/L)  MIMER/(mg/L)  REIEFR/(mg/L)

B 9.87+1.30 3.1040.56 0.89+0.32

Fedah 1 B 11.32+1.12 7.15+0.87 1.35+0.38 9.87~16.44 3.10~7.15 0.89~1.35
B 16.44+0.97 4.78+1.02 0.98+0.13
Bt 18.11+2.07 6.32+1.65 4.12+0.65

FEdh 2 B 20.33+1.89 13.4742.03 8.58+1.16 18.11~26.93 6.32~13.47 4.12~8.58
B 26.93+2.76 7.47+1.86 5.06+1.06
B ND ND ND

K3 B ND ND ND ND ND ND
Ja B ND ND ND

£ ND R LK
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Table 4 Catechins content in samples from different processing
e JUR R (mg/L) P L 2 L AR
" GC EGC C EC  EGCG  GCG ECG cg F/mgl) /mglL)  /mg/L)

W 0.00+0.15
e 1 B

JGB  0.00£0.03 2.66+0.63 0.14+0.09 1.11£0.42 2.23+0.80

ATBE 2.1240.39  2.03+0.51 0.96+0.35 3.31+0.46 2.86+0.76

Fedh 2 B 4.48+038 5.25£0.76 1.56+0.46 5.43+£0.35 2.17+0.45
JEB  3.14£0.44 2.87+0.63 1.11+0.34 2.34+0.67 3.83+0.51
A ND ND ND ND ND

Fedh 3 A B ND ND ND ND ND
Ja B ND ND ND ND ND

1.32+0.27 0.17+0.21 0.68+0.37 0.93+0.37

0.11+0.10 3.88+0.68 0.31£0.33 1.67+0.56 1.34+0.55

0.00+£0.06  0.09+0.05 0.00+0.05

0.16+0.11 0.08+0.09 0.00+0.03 2.14-5.97 1.01-2.50 3.15-8.47

0.10+£0.07 0.11+0.12 0.00+0.00

0.00+0.11 1.11+0.34 0.00+0.02

0.00+0.03  2.09+0.45 0.00+£0.017.39-16.72 3.28-7.54 10.67-24.26

0.21+0.18 3.56+0.63 0.00+0.03

ND ND ND
ND ND ND ND ND ND
ND ND ND
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Table 5 Sensory evaluation of colorless tea extracts with different methods
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Fedh 3 4fE . PR 8.6 RAMER . WAB. R4iIE(EHA) 83 EFR R 9.5 8.75+0.45
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