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Analysis of the main chemical and volatile components of

Xianggan tea, Xiang-style Ganpu tea
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Abstract: Objective: Xianggan tea, was made from Hunan Anhua
dark tea, i. e. Tianjian tea and the mandarin peel of Yueyang Jin-

pen pomelo, based on the preparation method of Ganpu tea, and
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this contributed to ascertaining the quality of Xianggan tea. Meth-
ods: The main chemical components, mineral element content
and volatile components were analyzed in the Tianjian tea, man-
darin peel and Xianggan tea. Results: The moisture content of
Tianjian tea, mandarin peel, and Xianggan tea were all less than
20% . and made them easy for storage. The content of crude pol-
ysaccharides, total flavonoids, and total phenols was in the order
of Tianjian tea > Xianggan tea > mandarin peel. Tianjian tea,
mandarin peel, and Xianggan tea are rich in mineral elements,
and the higher contents are K, Ca, Mg, and Mn. The 61 kinds of
aroma components were detected in Tianjian tea, 68 kinds in
mandarin peel, 69 kinds in Xianggan tea, and the key aroma
compounds of three samples were 18 ~22 kinds. Moreover, the
14 kinds of new volatile substances were detected in the Xianggan
tea, prepared from Tianjian tea and mandarin peel. Conclusion:
The Xianggan tea, a new type of tea, shows the Hunan regional
characteristics because of the combination of the aroma and the
nutritional effects of Tianjian tea and mandarin peel, with the
formation of new volatile components.

Keywords: Xianggan tea; Ganpu tea; dark tea; mandarin peel;
main  chemical mineral aroma

components; elements;

components; nutritional effects
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1.3.2 BESHIA 20 DR A R IR G A AT e L A
WA ARV VR 5 FEHLWOR B, 1 45 H 0, 1028 {2 3
JaF 4 CI g A,
1.3.3  FHbrilz

(1) KAy & 3% GB/T 8304—2013 $47 .

(2) MM & & .4 GB/T 8313—2018 #1447,

(3) BHE& & . 2| SZDB/Z 349—2019,

(D) HZW& .5 SN/T 4260—2015,

(5) F"FRICE R FH L B & 5 s PR B ik
1.3.4  $R MY 4B
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Sample Sample
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H1 RRFME BAMEKSEZE B2 HiE. EEXmPines
Figure 1 Themoisture content of Tianjian tea, Mandarin Figure 2 Crude polysaccharides, total flavonoids and
peel, Xianggan tea total phenol content
F1 RAF MEHAHEETRTESE'
Table 1 Contents of mineral elements in Tianjian tea, Mandarin peel, Xianggan tea mg/kg
FE il i bt i B % B
KRL 20 576.734+2.31"  41.3040.86¢ 994.5948.76¢ 190.9048.63¢ 641.094+5.66% 50.2942.10*
R 17 325.95420.20¢ 12.80+1.62> 1 898.954+2.28* 2 658.35437.10° 35.98+0.98¢ 16.63+0.57¢
A S5 20 757.09+52.05* 38.4341.67* 1 188.86+13.58> 2 017.76+17.85> 612.78+8.83" 38.7142.84°
FE kil fi it x’ i
KRL 28.97+0.36% 1439.25+25.83* 2.234+0.17* — —
Kz 4.02+0.06¢ 53.75+1.15¢ 0.1340.01° — —
I 25 22.734+1.39° 962.32422.71" 1.9440.10* — —

T FRAFFREFBFE(P<0.05) " —"FRRKKI .
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K2 RREFEMEAHEBFERMERSEE

Table 2 Tianjian tea, Mandarin peel, Xianggan tea volatile ingredient content ng/g
TR 5.154+0.29 — -
5 1 214.96+6.19" 223.134£4.06*  142.7545.58¢
A 05 24.8441.68 — —
a- A T 15.7841.16" 22.40+1.68% 11.49+3.13b
it s st 27.7542.99% 28.27+1.95° 2.8842.57"
o~ B i 7.67+0.62" 20.8840.64% 8.6340.47"
2,3- 1 ¢ 2.2640.14 — —
=D -A-1H i T — 21.41+1.132 11.97+£1.72b
i 2k
&G W — 1.96£0.05 —
7 — 7.024:0.82 —
R AL A - 6.3240.25 —
B I - 8.67+0.54% 3.4540.09"
M -4 s 6- 4 st - — 1.38+0.08
S-(Z)-3.7,11-= K 3-1,6,10-+ — ks = K-3-1 — — 3.7240.26
(—=)-75 T W — - 13.7340.40
GALA T R - — 5.95+0.07
ey il 6.0840.53% 4.5840.39° 3.3540.19¢
[ % 3 4.4740.13% 2.8540.270 —
2- 579 55-5-F 55-3-3F O I - 1- i) 4.6440.04 — —
T-HUT He-A-PY A ZE R 8.12+0.15° 6.31+0.11° -
RS )
-4 R - I 9.6040.19 - -
IS — 5.9040.13% 3.9940.06"
3 I 3E-6-(1-H1 3 2 30 -2- 38 & Ui~ 11 — 4.87+0.07¢ 3.98+0.16¢
1,5,6, 7- U & -4 B i — - 6.2040.10
[EEiN 41.5141.17¢ 162.503.36" 67.101.65"
4- 2 - 2- WA B PR Wy 10.66+1.02¢ — 2.9140.43b
A= B A A AR T 17.2140.27¢ — 4.3740.13°
[ES )
ZATHEM 5.1940.18 — -
3-RUT H A Wy 10.89+0.23 — —
3. A-T L HER — 3.66+0.12% 2.4140.04¢
1= - 1-F -2 4- X0 (1 - Y B 20 ) -3 L e 12.574:0.04° - 7.5240.12"
10 -1 -2 (1-FF 3 0 38D -4- (- 3 1 2 3 -
gk ok 15.5740.15% 11.524-0.26" —
1,3~ H JE-5- (R - 1-55) & Wil e - 6.5940.14 —
o be . — — 2.4340.07
(S)-(—)-a-TE M 73.6145.98° 12.804-1.10" 5.73420.55¢
BT S N 15.841.60P 33.1042.842 2.0940.03¢
EERER 93.84 47,492 29.4143.48¢ 64.0846.97b
Y & 47.47+2.69° 18.92+1.32¢ 43.4245.75°
(-4 o 15.864-0.15% 8.1840.40" —
3.7, 7- = W R [ 4.1.0] JE-2-4 7.084-0.70% — 6.8624-0.05%

D-Fy 45 s 5297.4626.73* 1 918.054-29.97¢ 2 668.614-34.24"
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2k 2
LS EZS KRR A B AT 2%

Bl 17.784+0.62¢ — 12.8540.24
ba ik 941.03+6.05° 301.43+7.32¢  476.41412.44"
[ 66.4344.40 13.5740.53¢ 52.90+1.37°
(3E,5E)-2,6-—H 3£-1,3,5,7-F U 4.864-0.59 — —
1,5,5-= H 5&-6-TF F 32RO I 113.49+5.69° 115.98+11.207 6.1440.26¢
(1S,2R)-(—)-2-F N s B~ 1- 24 3L - %o T 22234 202.54+4.12¢ 150.4442.50>  108.40+15.09¢
(=) -a-BE R MM 35.27+5.87¢ 85.70£5.77¢ 69.024-4.38b
S WSS I 116.824-9.94% 20.454-3.67" 14.8940.78¢
(—)-a-JE M 132.324+18.53 — —
(1E.6E.8S)-1-f H-5-1 H1 JE-8-(1-F 3£ 2 H#)-1. 6-3F

15.544-4.46% 7.06+£2.57b —
(/g
BN 185.69+9.35° 142.63419.38>  99.44+4.80¢
BT 501.12433.89*  269.864-25.23" 206.88+13.77¢
v-Eh RN 84,778,270 50.05+4.85b 35.5643.26°
y-ME A I 463.764+23.54*  198.26+11.50¢ 218.18+3.81°
(- 662.56+22.97*  467.03+17.32"> 315.02+25.97¢
R 52.6943.15% 43.64+4.67° 27.12+2.60¢
o 119.73411.86" — 50.7242.59"
Sz K-p-4x A R 1141.94+40.42*  560.55+34.93> 455.40+15.69¢
- WUz 351.62+18.26*  249.14+15.67"> 178.32+25.92¢
(—)-aMIA MK 31.89+3.772 17.02+2.69¢ 21.61+1.84b
a kRS 23.32+1.66% 9.55+0.52¢ 12.66+3.67"
EL A8 74 A H 53.3645.92 - —
YRR 7.5340.66° 5.4240.18° 5.2941.42b
a-E W 39.02+1.15° 17.46+1.56" 11.0440.79¢
B 3k 180.72416.55¢ 93.20+12.28">  70.58+14.20°
(—)-a-1H 2] 70.11424.83° 25.01£2.58¢ 34.83+1.20°
a % T 111.41+2.64° 115.77428.25°  76.4613.55¢
B-fi5 2 K 0 49.4242.15¢ 34.024-3.15" 25.044-1.76¢
14K T 100.33425.24" 23.9140.19% 21.681.50°
-T2 167.98=7.697 — 43.36£3.45"
gL 6.2441.07% 3.8241.40° 2.264-0.88¢
(H-ETER 116.20+8.94% 85.60+4.08" 67.34+12.85¢
(=)-a- MW 61.58+10.44 — —
(—)-B-IR I — 11.4540.35° 16.83+1.26¢
i Tl — 11.8740.76 —
(Z)-B-% ¥ — 11.1242.28¢ 1.4240.90b
e b - 1.70+0.06" 2.1040.20%
1.2.3,4,5- 1 LR 0 — 1.6420.15 —
3,3,7,11-P4 F - = $7[6.3.0.0(2,4) ]+ —BK-8-4 — 23.95+1.07¢ 18.53+4.40"
(E,E)1,5- 1 JE-8-(1-F 3L 23 -1, 5-3F + ik I — 219.924-8.67 —
() -a- KM JER - 30.1743.37¢ 26.40+3.85"
() -p-HAR N - 40.83+5.23 —
- 55 — 34.4246.69 22.5144.17"




&M | Vol.37, No.8

ZE BERAMEF —HHEFXEIEAZRSRERERS SN

g3k 2
GES Eg iy PRE S B A2
T 2N - 46.9548.29 -
AR — 2.9440.13 3.89+0.22
BRI - 15.35+0.34 -
Ko - 2.20£0.73 —
(Z,2)-a 1LV - 4.7140.74 -
2- 57 PN -5 -9 311 F B U [4.4.0]-1- 58 4 — 9.3640.59 —
1.5.9.9-P0 1 B- (5 S JR-1) (—)-Z= 8 [6.2.1.0 (4, - L8740.08 B
ik 1) ] —-5-%
2-F 45-5-(1-F1 3 2 3-SR [3.1.0] O -2-J - - 10.82+2.27
a- TR I - 12.8041.19° 10.6941.41"
3, 4-T 32,4, 6-F =4 — — 4.47+0.15
B-BEMRA — — 1.36+0.99
a3k ALK - — 15.784+2.37
(R)-2.4a.5.6.7,8-740-3,5.5.9-PU FI 3E-1 H-J 3 BE s — - 19.89+2.21
(H)-d-FTH — - 165.91+15.49
a-RHA R — — 28.5240.65
6~ % 1 i - - 2.1340.31
i 2- 5 PN -5 H B 1 & 9.6442.02° 6.14+1.74> 1.27+0.64¢
T FRARR RN EF B E(P<0.05) " =" FR KA.
100k Bt -3 L C— - T L A T 2 B TE A A
o\" WAGE He 7T B R 2% 78 ) 4 0 R P 25 A ) A A AR
E PRI REIE B Y 8T BB T
=h R e 3 FIRE i oL KW Y 6 BRI 2 B 6 EAA 2
3 - A R M2 3 M 1 2 S
T2 - HADL T A1 o R TR 26 T 1 K 15 4 B A
= § - XA 2 A SR 1 A B A A A Dy e A s M SRR AR
0 1 S AR TR L 76 T A T 2 R . TE R SR SR
RERK ji% LIRS WL U 2SI L 2- 5 T -5 3R ) K- 1L T
Sample T AP SR A58 L B R T 1.5

A 3 X F HS-SPME-GC-MS # 4 69 R R 25 M
B AR KM AR 25 AR XF 2H R,

Figure 3 The volatile components of Tianjian tea, Man-

darin peel, Xianggan tea based on HS-SPME-

GC-MS data are relatively composed

RAZE N FE AT 2% vh 2L A6t 16 A e 4 it o
KIRZS 7 A B O B MM SS 10 A, 3 FhRESL P 1 5 05
TR | oA VT AT 5 T L oo~ MR AR AT I . O 9 T Y S A R
JIg 7 R 8L A B IR A B R R R AR R IS A 2
ZHFHEMATFRFC . KEF PR T B AR B2,
3T R B T A A R A T I A A R A A AT
AR R TR R R RIS A B A 1 M R Rk R
RS EALT R LB . RAE SR 35 Kk B0 =L,
MR -4,6-F 4 EE L. S-(Z2)-3,7,11-= I %£-1,6, 10-+ =

6 7P - 4-15] IR I

A AL AR RETE 3 AR
ai S A L LR B b 5 B A 2L O RiE B2 B9 AL B 26
Wi, KRR 5 Fp iy 38 M B2 0K 2 Bl I 2%
Kt 4 F o RAAHI AT F B A 3-8 T SR B 7E M
2R R A Y

W IETE 3 BlRE il BT o5 I R de 22 X R
B XA B T 2 AR . 3 Bl A P LR 65 Rl R 2K
Py Fo R ALK 40 Bl AfE B2 50 Bl RS 49 Fh. 72
MR A R P AT 16 I 8 O 7 OB A A . 26
B R 3 B DT Ly -4 il A0 R g B
W SITE RIS A B B2 R AT . KRR SR T
I AR T A R s ) 2 O R 3 T A
FES R A BRI, (S)-(—) IR M (—)-BIR I A IR
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MEMA S 3 A, Y2 3 B 28 12 b, HopERdep B 78
A ST R A 0 57 B T OAV E 5w . It Xy
3R AR A TR R . o AR OAV (HEF B
S AR TR RARAS AT B2 A R 194 76 A 78 A A AP ke
HEAET . R P OAV EH>1 iU JLF.
XA il B9 SO BRI Aty S5 B A A R R A 9 I 58
FE L AT B AR 25 R T RARZCH R R MR IL &
Pl T OAV > W R i 2 . ] MR 2R XA & S
HARMTR. 0, BA AT R D-Fra i T4 ok
TR p- AR T & &K -4 1T T OAV (H
=1 000 , HHA 5 i B9 A UTTRR AR Ll i KRR K 5 Mt

K3 RREME MHHEXXEESLEY OAVE'

Table 3 OAYV value of the key aroma compounds of Tianjian tea, Mandarin peel, Xianggan tea
i Fi it : AV : B
(pgeg™ KKK fit Bz A %
T 41.60 1.12 — — /
35 fi 0.000 22 977 109.68 1014 227.27 648 863.64 b/ IWBEFSIEAREHIA
AT A 1.20 20.70 — — WIS
aFA I 1.20 13.15 18.67 9.58 BHIEE
[(ES o
(=) -4-f i 3.00 — 7.14 3.99  /
LB WK 1.00 — 1.96 — WHEHES
i 7 i 0.10 — 70.20 — /
AL B 2.25 — 2.81 — BHWES
A7 e 7 0.16 38.00 28.63 20.94  FIR UM% TFES
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