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Abstract: Based on UPLC-ESI-Q-TOF-MS technology, the chemical constituents changes in Fu tea with different materialswere analyzed

HUANG Hao'*®, ZHENG Hong-fa', ZHA:

during the process of “fungal fermentation’ of Fu.tea-produced using Dahongpao tea, blank tea and Fuzhuan brick as the raw materials.. The

results showed that.the number: overall biochemical components had significant difference in various raw materials of Fu tea before and

after during the process.of “fungal fer ation’ . The number of metabolites in three kinds of Fu tea was 49 (Dahongpao tea), 40 (Black tea)
and 49 (ra ate‘ of Fuzhuan brick tea), respectively. After comprehensively analyzing the specific variant compounds in three kinds of Fu
tea, simjglaw changes.in category were found. To be specific, ester catechins decreased significantly, while the content of simple catechins
(i.e., EC, DL-C, and EG) were higher than that of raw materials while the content of GC remained constant. Besides, procyanidine and several
important -alkaloids in tea as caffeine, theobromine, theophylline, xanthine and hypoxanthine also changed in the same way. Several common
kinds of flavonol compounds such as Quercetin, Kaempferol, Vitexin and Rutin raised in varying degrees, and the rheum emodin (an
anthraquinone) was found after ‘fungal fermentation’ in three kinds of Fu tea.
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Table 1 Different metabolites before and after the processi

of ‘Fungal ferme

REEE, WAL,

A DA B HTifiie, oA B4 i it 2% S R AR 5
REERTJG 22 AR I 49 A4S, N i 2 R 2
PEART TR SPSS AN AT b Seit, sk 3
Bz, 4 o it 2% JEURE R AL /T G 22 e A 4 v
EGCG. GCG. ECG. CG %M LA R AMRIN
W& NS, TR 90%.

BRILASEALN, BB TR, R KD Elgk
5 25 MEAYIIA A FIFREER RFE; TfE ) LA &=
GC LHEZER4, EC. (2)-C. EGC ZiJFRIHE
30%~60% ¥R LT s JEAETT -5 A b = 2
"=k, Caffeine. Theobromings Theophylline. iEHZER4 |

20%- T2%AN71%; WA 2,6 — HIAEALER
ERAE R A RIET IR 66%, KERMEAE
RRARGRI RACTER BTG (1 — M B &4
FINILHIEESREY

iton’ of Fu tea processed by Dahongpao

w5 Rt PN JRFHAY) AR (A)
1 Gallic acid/7X &84 79152870 1395+120%*
2 L-Theanine/Z &84 126+12 26x1**

3 : 65+1 303£90**
4 283+71 760+£189**

5 113430 29 +1**

6 89+ 27 363 £39**

7 Rutin/Z T 165 £33 474 +55%*

8 Chlorogenic acid/4E & &% 63 +2 20 +0**

9 “ Procyanidinel/R 7t F % 152547 2550+£226**
10 CGIUFH kAT s 6645+2114 375£91%*
1 AT IR F R AR TS 18350 +2464 1180 +120%**
12 \ ECG/&ILEZ & T BB 2810+396 210 +18**
13( , EGCG/ & A BT IR F R AT 0B 85050 +212 2075 +955**
14 y ECIZILEE 165578 2745:4061%*
15 (+)-CIULE % 31601018 5460+877**
16 EGC/&R&EETILEE 3745268 49554421 %*
17 GCIARTILEE 1775115 1665 +213
18 Valine/4i 284 46201 2.6 £0.4**
19 Asparaginic acid/ X 1428 91412 6.6 £0.9*
20 Alanine/ /& 28 38403 1.30.1**
21 Serine/ 4 & B 45+0.6 1.4 +0.2*%*
22 Malic acid/3£ £ 8 20.9+1.8 6.3 £0.7**
23 Succinic acid/ZE 4 B 7012 3.9+0.8*
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HEER
24 Glyceric acid/H i & 8.310.9 3.8 +0.6**
25 Oxalate/3 B2 123+1.1 6.7 £0.5**
26 Malonic acid/ & =B 09+0.1 0.4 £0.05**
27 Glycerol/+H e 0.4 +0.03 0.2 £0.03*
28 Glycolic acid/# & T8 1.5+0.2 0.6 £0.1**
29 Lysine/#% 2 B4 3.40.7 1.5+0.2**
30 Glycine/H 2B 29+0.6 1.2 £0.1**
31 Leucine/ % &84 33103 18 +0.2*
32 2,6-Dimethylpyrazine /2,6 = F # etk 16.2+1.2 7.940.8*
33 Methy Ipentanoate/ /B2 F B 22721 12.3 £1.3*
34 Methyl hexanoate/ 2,24 ¥ & 7.310.7 3:2:£0.3**
35 Theophylline/Z#% 449 8.2 57.6£4.3 *
36 Theobromine/=J =T & +308 1054+120*
37 Caffeine/sheit % " 48854883 04552+
38 Xanthine/# "% I T0901 1.7 20.2%*
39 Hypoxanthine/:X # »Ze4 6.4+1.1 12.7 +1.4**
40 Aromadendrin/F##& 8.3+1.2 18.2 +1.4**
41 Glucosylisomaltol/-+ £ 3 B> 1 45 5 74+16 14.9 £1.9**
42 3-Methylbutyl benzoate /3- F 2 T B i3 \ 2303 5.4 £0.2**
43 Mannitol/ 5% &% 11.3+18 23.3 £4.4**
44 Purine trione/ /& 57116 10.8 +1.0%*
45 3,4' 5-Trihydroxy-3',7-dimethoxyflavanone/3,4' 5-= # #-3' 7 — ¥ EK & R 59+1.1 9.1+1.3*
46 5-Ethyl-2-methylpyridine /5- F A 431455 64.2 £2.6*
47 2,6-Di-tert-buty-4-ethylphenol/ 6 74+16 13.0£2.7*
48 Panaxacol/ A2 bk B 43+0.8 7.3+1.3*
49 Rheum emodin/ X # % 0 1.4+0.2%*

T2 AF “HERRRE REMLAIEESRNE

Table 2 Different metabolites before and after the processing of “Fungal fermentaiton” of Fu tea processed by Black tea

%5 “ Rt FEA JRAH(Bo) Z AR (B1o)
1 Gallic acid/i& AT 8 725042361 1115+319**
2 i L-Theanine/ 2284 378+108 B1+6**

3 \ Kaempferol/ .y A% 1115+64 2295+290**

4 ( Myricetin/# 44 26 +2 0

5 Quercetin/# & % 60+0.2 136 +18**

6 Vitexin/4t3| & 8+3 32 £1%*

7 Rutin/Z T 198 +80 915 +59**

8 Chlorogenic acid/4k/R B& 113+ 12 23+ 0**

9 Procyanidine/ & ft. 4 % 388+166 643:+24%*

10 CGILRZ AR TES 5910+1453 213+16**

1 GCGIARTILAE LA TR 1980 +613 0

12 ECG/E IR LR AT BRBS 2390 +14 42.4 +19%*

13 EGCG/A AT IR E R T BB 9490+ 608 0

14 GCIARTILEE 1065 +5 1060 +2
BTR
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15 ECI&ILE% 418+200 701£17**
16 (#)-CULEE 627.5+100 1380+283**
17 EGCIEARTILEA 471 88x17**
18 Asparaginic acid/ X 142 B 8.6 0.5 15.0 +0.7*
19 Serine/ ¢ R84 14.7 +4.2 7.6 £1.0%*
20 Oxalate/ ¥ & 16.1+1.1 5.4+0.6%*
21 Malonic acid/ 7 =8 15.3+0.9 7.6 £1.2*
22 Lysine/#4 £ 8% 11.0+0.7 6:3+0.5*
23 Leucine/ 7 &4 18.9+1.7 6.5+0.7**
24 2,6-Dimethylpyrazine/2,6 —F ot 17.7+11 8.4 £0.9**
25 2-methylpyrazine/2-§ etk 7:80.6**
26 Methyl hexanoate/ .8 F &5 106 £ 150
27 Methyl butyrate/ T B2 F B 0+ 1%
28 Theophylline/ 72k 50.7**
29 Theobromine/=T =T 4, 2530+42**
30 Caffeine/siE 5% 8400+976 10950+636**
31 Hypoxanthine/:k # »Ze 2.7+0.2 5.6 £1.0%*
32 Adenine/f# &% 19.6+15 5.0 £0.7**
33 3,4' 5-Trihydroxy-3',7-dimethoxyflavanone/3,4' 5- = %4 -3, 7 —H A% & 47405 2.2 40.1%*
34 5-Ethyl-2-methylpyridine/5-F #.-2 F kg 9.0+0.8 4.0 +1.0%*
35 2,6-Di-tert-buty-4-ethylphenol/2,6- =4 T #-4- T AR By 11.9+18 34.2 £3.1%*
36 2-Acetyl-5-methylfuran/2- ZELEF Hokvh 13.3+1.1 7.6 £0.9*
37 Violet-leaf aldehyde/ % % 2 10211 21.3 £1.5**
38 3 (1- b Aol 13312 7.7 £0.4*
39 12.6 20.7 5.9 +0.8**
40 0 2.0+0.2**

®3 EMfis/ER “BEAR REMIARESRNEH

Table 3 Different metabolites before and after the processing of “Fungal fermentaiton” of Fu tea processed by the raw material of

V. Jinxiangyi brick tea

%5 IRSZIEZ RN JRAH(Eo) K FARF(Eo)
1 X Gallic acid/i% £F 4715+969 1034+66**
2 \ L-Theanine/% £ 6616 17+1%
3 ( ‘ Quercetin/# % % 75 +6 302 +54**
4 Kaempferol/ L 28 209425 262+46*
5 Myricetin/#A&8r 68 +11 24 £3**
6 Vitexin/4t3| % 101+ 39 358428 **
7 Rutin/# T 300 £92 1020 +99**
8 Procyanidine/ & it 5% 9704240 2625+247**
9 Chlorogenic acid/%t /R B& 3940 21 +0**
10 CGILRZ L AT B 659041453 831+120**
1 GCGlARFILAZ LR T ils 6535 +1593 1057+ 321**
12 ECGI& LA £ & AT B s 2430 +184 296 +50**
13 EGCG/&&ATILRF LA T 0ABS 24700 +4808 1383+ 590**

TR
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14 GClARTFILEE 1115+ 5 1165 £27
15 EC/AILAZE 987274 2680+£256**
16 #)-CILEE 28104495 4155+134**
17 EGCI&EARTILRE 1430 £192 3435 £455**
18 Asparaginic acid/ X 142 B 30.7 +4.2 18,5 +2.3**
19 Alanine/ 7 £84 6.8+1.1 2.30.6**
20 Serine/42 R B4 7.3+0.3 5.2+0.7*
21 Malic acid/3 R B2 16.9+2.1 78 +1.1*
22 Succinic acid/3E 24 B 10.5+1.7 5.340.8**
23 Oxalate/3 B2 17.3+15 8.9 £1.3**
24 Malonic acid/ /=& 19.2+2.2 £1.4*
25 Glycerol/H & 0.8 +0.04**
26 Glycolic acid/# 4 T8 2.942.2*%
27 Glycine/ £ B4 +0.02**
28 Leucine/ 72 EL 9.9 £0.7%*
29 2,6-Dimethylpyrazine /2,6 —F ket 5.2+0.6 11.8 £2.1%*
30 Methyl pentanoate/ /%82 F B 6.8+0.8 2.6 +0.3**
31 Methy| hexanoate/ .84 F &5 2.1+40.2 0.9 £0.04**
32 Theophylline/%4% < \ 168 +37 21344 **
33 Theobromine/=] =T &, 702+162 876+6*
34 Caffeine/vniE 4% 6560+481 7700+254*
35 Xanthine/#& =2~ 3.7x05 9.6 £1.3**
36 : 48 +0.7 12.3 £2.3**
37 29.8+34 42.3 £9.8**
38 95+1.2 18.5£3.1**
39 3604 1.8 £0.3**
40 3,4' 5-Trihydroxy-3',7-dimethoxyflavanone/3,4' 5-= # 3£-3'7 = F 8L & 7 0.99+0.12 0.43 +£0.03**
41 5-Ethyl-2-methylpyridine /5- F #.-2- 2 J stk 232427 11.742.2%*
42 & Panaxacol/ A B kB2 12314 4.7 £0.9**
43 2-Acetylpyrrole/2- 2 Hottek 3.940.7 8.7 +1.6%*
44 ethylpyrazine /2-F 3otk 15.7+2.3 7.8 £2.1*
45 \ 2-Acetyl-5-methyIfuran/2- B3 -5- F ek v 229427 14.3+1.7*
46 ( ' Adenine/if =& 16.3+4.2 8.242.1*
a7 " 355-Dimethyl-2-(L-propenyl)pyrazine/3,5-= F #.-2-(1- ki ) tos 9.7+0.8 4.8 +0.5*
48 Methyl butyrate/ T 84 ¥ &g 0.5+0.03 0.23 £0.01**
49 Rheum emodin/ X% % 0 2.240.1%*

3 Zhig

3.1 AWFFiEH UPLC-ESI-Q-TOF-MS £A, XH:T
AR FRHR R ZS S R AE 0 LR J& (A AR AR A T
TR T, ERER, BRFERALHE I
oy RA T BENA, HanMKRaM. afks54
RS 2% JEURHRIIRZ I R AR T 4R 31 T 49, 40 AN
49 FhE B H AT Govt 25 2O 03 22 A,
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