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Abstract: Aging is an important process that enhances the flavor of Liubao tea by affecting the concentrations of
key components, such as water extracts, alkaloids, polyphenols, and polysaccharides. To clarify the effect of aging on the
concentrations of these components, samples of Liubao tea prepared using traditional and modern processes and aged for
one, three, five, ten, or fifteen years were tested via chemical analysis and high-performance liquid chromatography (HPLC).
The results indicated that from one to fifteen years of aging, the tea samples prepared using either of the processes did not
show any significant change (P>0.05) with respect to the dry matter content. However, there was a continuous decrease in the
flavonoid content (from 16.70 mg/g and 7.93 mg/g in tea samples prepared using the traditional process to 15.67 mg/g and
3.40 mg/g in tea samples prepared using the modern process after one year of aging and fifteen years of aging, respectively).
A similar continuous decrease was also observed in the polyphenol content (from 19.93 mg/g and 6.13 mg/g in tea samples
prepared using the traditional process to 15.57 mg/g and 4.33 mg/g in tea samples prepared using the modern process after
one year of aging and 15 years of aging, respectively). The free amino acid content in the Liubao tea prepared using either of
the processes was significantly lower after five years of aging than after one year of aging (P <<0.01) and significantly lower
after fifteen years of aging than after ten years of aging (P <<0.01). After five years of aging, the water extract content peaked
at 566.37 mg/g and 500.10 mg/g in tea samples prepared using the traditional process and modern process, respectively,
which was significantly higher than the corresponding values after fifteen years of aging (P <<0.01). After five years of aging,
the polysaccharide content increased to 43.07 mg/g and 34.80 mg/g in tea samples prepared using the traditional process and
modern process, respectively, which was significantly higher than the corresponding values (17.73 mg/g and 13.47 mg/g) in
tea samples prepared using the traditional process and modern process, respectively, after fifteen years of aging (P<<0.01).
The two types of tea samples exhibited similar trends with respect to the concentrations of the key components. However,
the transformation of the different components occurred more rapidly in tea samples prepared using the modern process than
in tea samples prepared using the traditional process in the early years of aging. After 15 years of aging, the two types of
tea samples had essentially the same key compound contents. The metabolism and transformation of key compounds during
aging are responsible for the unique qualities of the Liubao tea, i.e., red color, rich fragrance, smooth taste, and mellow flavor.
This study provides scientific data for the quality control and evaluation of Liubao tea by analyzing the aging time—dependent
changes in the concentrations of the key compounds in Liubao tea.
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Table 1 Serial number and information of the samples

5 Y5 Ak 2 IELEA
1 XD-1 1% RARLL
2 XD-3 3F AXRLZ
3 XD-5 5% ARIZ
4 XD-10 10 ARLZL
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Table 2 The gradient elution conditions for HPLC
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0 5 95
15 10 90
40 20 80
50 35 65
55 85 15
65 95 5
70 95 5
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Table 3 The linear relativity of standard substances

s 2T E

j=1 A Z ) Z 2
F5 & AR LM% A R {(ug/ml)
1 % 4% y=2.2143x+0.003 7 0.9958  25~200

B y=1.0888x-0.0015 0.9993 125~1 000
X%B  y=11.76x+0.0051 0.9994  25~200
B AMR y=1.8257x-0.0067 09993  75~300

y=1157x+1349.5  0.9964 62.5~1 000

y=66 820x+22.114  0.997 8 62.5~1 000
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Fig.1 Variation of six main components of Liubao tea in different years
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BAREZE (P=0.05). AT ZNESY, Bk
1~5 4ERF, REETILHRRETEH 6.98 mg/g NER
0.39 mg/g, SEBMMEE (P<0.01); PRk 5~15
ERF, FERAMALEE (P=0.05).

R T NEERF, B 1~10 F8, BET
IR EREETRESTETUARE (P=0.05), K
1 10~15 4EF, & 12.60 mg/g &% 4.44 mg/g,
GRERAMWEZE (P<001). WAL 28
o BR 1S3 R, BB TFILRRER B TRES
1357 mg/g FRERE 417 mg/g, & BB E
F (P<0.01): BEtk3~10 4R, S EZHAD
2 (P=0.05); AL 10~15 0, SRR E
(P<0.01).

e T 2N, BRik 1~3 i, REET
IFERZRBETRESE2LEUAEE (P=0.05), P
1k 3~15 0, FEH 4.15 mg/g BF FEELK T
(P<0.01); MARTZANERF, B 1~3 FiT,
RECTILERECTIREE S = H 5.83 mg/g FF%
£ 1.17 mg/g, ZELUWMEZE (P<001); B
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3~5 4R, SEBUALEE (P=0.05); FEik5~15
SERF, SEM 117 mg/g TZE 044 mg/g, SEA
et EE (P<0.01).

g T2 BT, BRI 15 SR, RILEER
GEAUAEE (P=0.05), Btk 5~15FEn, £
LR RS EH 1523 mg/g FHEZE 6.59 mg/g, &4
e RE (P<0.00). BIRTENEEF, KL
RETEEZFENEES, H12.06 mg/g FESE
6.38 mg/g, FEAMMLEZE (P<0.01),

R 2 RAE ARSI LA R, B
[TREENIVIN T YIS FIASE Sy 1 E ] e DN
K NEKARE S LA, Wbk
SEIAW TS, FHHEERNL 1~5 G2 [0 T FE
FERLIR, B R 2218 T B fEREAERLE I, W T
KEETILRER. RETILRREETRE. RK
BTFILEREBTIRE. RILERLZSHEZHBAE
Yk BIBAKE, B FREMRRET 30%, &
BTILRREE TIREEFEERET 68%, RKET
LR BB A R 95%, REETFILKRERERE TR
BRPE AR 92%, RILFRREMBREIL 47%. 75

fiE, —/NERYERTE L7 K AT BEBOK AR A BB TR
R TREEE . RiiE Mg EihEs st
AR RE R, WREERE R TILRRERE TR
Mg, RIVFRKE TR, BETIILRREE TR
e [N, VTR AT B A ETREEE AN
REFRAPE. Hik, E£—r=ZR0iHT, L
BTN RN EEN AN Z R LI
HUBLE T FERTES

ML 4 N 5 ATLVE H, ARG MBLRPIR T2
N, BRYIBEKAESME; ELICT
ARG AT I A AL B R — 28, (HAE R
1555, BVBRK S BRI, KEHE PRI E
MIIE A, i AE T2 2 5 06 78 B8 7k 1A 52 i fn A
WS . oy B SRR AT RE R BIAR T 2N 8 R TR K
RHER BB, N T K& KE, FEk
TRHER 8] 5 X — BRSO R TR =
FERI R, JF HoKr & &K e gt 7 Ay
WIACE B, AT A B A e B S R A RR . fH
ANERAHA 15 F)5, SR Ca i AL BIRE
R, MFEDBR K SRR, #E L

B IR, AT RE A DR 9 25 I AR D BT BE A B R K

R 53 AR AR AS B o
F 4 FEBLEBANEFFENREB LT

Table 4 Percentage composition of each substance in Liubao tea of different aging years

W4 A ) 4= &b ((mg/g)
R KR
s 14 3 F 54 10 % 15 4
o % 19.11£0.04" 7.980.407 4.09+0.24% 8.73+0.53" 0.26%0.0237
L- &2 ke aA ac B bB _
WA 17.11 £0.85" 0.58 £0.03C 1.89£0.12® 2.81£0.19
S g A% 19.87+1.01" 17.10 £0.86** 11.71 £0.70™ 18.27 +1.11° 13.73 +0.83"
AR, 18.47 £0.93"* 2538 £1.27" 15.62£0.91°® 16.38£0.97" 13.02 £0.77%
Tk % 3.66+021" 3.69+0.17* 0.11£0.02°° 1.17+0.07® 0.40 £0.02°
AR 0.63£0.03"  0.45+0.02"° 038=0.03C 0.44+0.02" 0.49+0.02"
ok #%  639£032" 6.01£030" 3.49£0.19C 459+027" 3.48+0.20°
g WA 6.66+032 343017 324%0.19" 351021 —
e h % 0.81£0.05" 0.74+0.02" 039002 0.38+0.02 0.33=0.03cB
RRTE 0k aA bB bB bB C
AR 0.65£0.02" 0.58+0.01" 0.56+0.02°® 0.53+0.01™ 0.45£0.02
FUEE % 16.94+0.84* 1538 £0.76" 1523 £0.92** 11.50£0.70® 6.59 £ 0.41¢
e AR, 12.06 £0.59** 10.49 £0.53"* 9.17+0.55" 8.07£0.46° 6.38+0.37"
22 aA aA aA aA bB
AL T A B 4@@14wia@A13ﬂioﬁB1zmioﬁslzwiaﬁs4mu0%c
MR, 13.57£0.67* 4.17+021°"® 351021 331£0.19" 1.13 £0.07°
) e L % 419£020" 4.15+021"  1.65£0.10" 0.33+0.02C —
ARETARRRRTRE A 5.83£030" 1.17£0.04" 0.99=0.04" 0.76 £0.05" 0.44 £0.02°
AR TILAE #%  417£022" 2.67=0.12"® 1.01£0.05C 0.10£0.02%" —
Yoy :A G . §
- * AR, 6.98+0.35* 0.96+0.04" 0.39+0.02® 0.40+0.01" 0.12+0.02

E: =7 RFAted. FH “al b, c.

> MRAFEFE A £FREE, RRIFEFEA

TR EKFE a<0.05, KEFEHRFTREENKTF ¢<0.01.
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