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Abstract: The characteristic chemical composition and healthy function of Jinzhai Baiye (JZ) and Fuding Shoumei (FD)

were unknown. In this study, two white teas were comparatively evaluated in terms of their characteristic chemical compo-
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sition and anti-DSS induced colitis. The non-volatile chemical constituents between JZ and FD white teas were systemati-
cally profiled by using un-targeted metabolomics analysis based on UHPLC-Q-Orbitrap-MS/MS approach. Then, anti-colitis
of two white teas was explored based on recently developed DSS-induced chronic colitis model. The results showed that
there were significant differences in chemical constituents between JZ and FD white teas. A total of 51 compounds with sig-
nificant differences between two white teas were identified, including catechins, flavonoid glycosides, amino acids, pheno-
lic acids, lipids. Among them, the contents of some catechins, flavonoid glycosides (rutin, kaempferol 3-O-arabinoglyco-
side, quercetin-3-galactoside), amino acids (theanine, arginine) were relatively high in FD. While the contents of some
flavonoid glycosides (vitexin, kaempferol, 3-(6-acetylgalactoside)) and majority of phenolic acids were relatively high in
JZ. After 4 cycles of 2% DSS induction, DSS group exhibited chronic syndrome of ulcerative colitis, showing significant
decrease in body weight with an obvious undulating trend (P<0.001), shorten colon length, significant increase of DAI
scores and splenic index (P<0.001). However, intervention with both JZ and FD significantly improved the syndrome of
DSS-induced ulcerative colitis. Interestingly, JZ showed better protective effects than that of FD. Real-Time PCR data
revealed that both JZ and FD significantly suppressed the major inflammatory cytokines gene expression, and increased anti-
inflammatory cytokine IL-10 expression. JZ proved better anti-inflammatory effects than that of FD. This study provided
the characteristic chemical compounds and their anti-inflammatory effects on DSS induced ulcerative colitis between the
two white teas, which provided a basis for evaluating the chemical quality and potential health function of JZ white tea.

Key words: Jinzhai Baiye white tea; Fuding Shoumei white tea; non-targeted metabolomics; differentiated chemical

compounds; chronic ulcerative colitis
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Table 1 Producing area and processing method
of white tea samples
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PS AT
eEEUz)  umEsumegn | TOTHARE

(GB/T 32743-2016)

Q Exactive /5 B AR (013 - DU AR AT-F FRL 7 B
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[EFEER KN A]; Lihgt Cycler 480 11 qPCR X Fig=%
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Erh . BB AR EE R 2 IR, RIS WHEREL
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24 0.2 mL-min™', Hrt A A5 0.075% M FRKIH K,
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VUK AT e 3 B TE B B S 8O B A R : R
EH, 55 55 2 T (electrospray ionization, EST) ; A%
O B TR EST; B L 3.5 kV; TR
PRI FR 53 B BEE A 300 °C AT 8 Lomin 5 25
AEs I J1 20 35 psis PSRN IR A 2 PRI TE
300 °C Fl1 11 L-min's BT S48 A B far b (m/z)
100~1000,
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KNGBor T2, 2 PIAZFF BRI 4 FhEAWY . P
FHEAS P22 E PRI RIEI T R LI 3. B
AR AR PR R R SRR, ARPRI R G,
F bGP E B LA, Lo G i e
FEHE R . BE—2B ST A B S R B 5

F 2 BIEET AN T (] S A 22 S

Table 2 Differentiated compounds identified between Jinzhai Baiye and Fuding Shoumei

LR ]

(min) A Fe TR sl Ew TR R ARREEE
JLEFRZEA01)
2.257 306.0740 306.0740 C,sH,,0, Gallocatechin 109,125,128 0.56 5.85
3.61 306.0740 306.0740 CsH,,0, Epigallocatechin 0.50 19.73
3.697 428.0718 428.0743 C,H;s0y Theaflavic acid 7.33 2.15
3.729 290.0792 290.0790 C,sH,,04 Catechin 0.64 3.34
3.853 306.0741 306.0740 C,sH,,0, 4-Gallocatechol 109,125,137 1.96 1.24
3.855 632.1013 632.1013 CxH,40,4 8-C-Ascorbylepigallocatechin 3-gallate 5.70 1.66
3.857 290.0792 290.0790 C,sH,404 Epicatechin 109,123,125 0.58 12.61
3.993 472.1007 472.1006 Cy3Hy0y4 Epigallocatechin 3-(4-methyl-gallate) 43.95 2.24
4.071 456.1036 456.1056 Cy;H,,04, Epicatechin 3-O-(4-methylgallate) 0.18 2.48
4.098 320.0895 320.0896 C,6H,60; 4'-Methyl-epigallocatechin 8.82 1.02
BT B BRI 2 (84)
3.623 516.1266 516.1268 C,sH,,0,, Formononetin 7-(6"-malonylglucoside) 0.26 2.35
3.929 320.0531 320.0532 C,sH,,04 Dihydromyricetin 57,125,193 0.58 1.40
3.931 610.1532 610.1534 Cy;H;30044 Rutin 271,300,301 0.47 5.38
3.96 740.2163 7402164 CyHu0,,  oemprerel 3;?22?2&2;;2 J-rhamnosyl- 50.68 338
3.976 432.1056 432.1056 C,H,,04 Vitexin 117,283,311 1.51 1.60
3.992 418.0903 418.0900 C,oH, 5044 Kaempferol 3-O-arabinoside 0.59 5.56
3.993 464.0957 464.0955 C,H,,0,, Quercetin 3-galactoside 217,300,301 0.59 522
4.043 490.1112 490.1111 Cy;H,,0,, Kaempferol 3-(6-acetylgalactoside ) 12.36 2.03
IR (41)
0.888 174.1117 1741117  C¢H N0, Arginine 0.48 2.77
0.944 132.0536 132.0535 C,HgN, 0,4 Asparagine 61,62,72 2.21 4.47
0.945 146.0692 146.0691 CsH (N,O, Glutamine 0.58 3.13
1.032 174.1005 174.1004 C;H ,N,O; Theanine 58,84,93 0.27 18.24
FAHLIRIE(41)

1.024 192.0272 192.0270 C¢Hg0, Citric acid 1.7 1.4
1.26 192.0272 192.0270 CHgO, Isocitric acid 58,85,93 1.9 2.8
3.862 122.0367 122.0368 C,H,O, Benzoic acid 92,108,121 0.6 12.5
3.888 174.0527 174.0528 C,H, 05 Shikimic acid 24 22
BRZE(1349)

3.61 138.0317 138.0317 C,H 0,4 4-Hydroxybenzoic acid 0.47 1.64
3.695 164.0472 164.0473 CyHgO,4 p-Coumaric acid 1.69 1.28
3.705 164.0473 164.0473 CyHg0,4 0-Coumaric acid 65,93,119 1.69 1.28
3.708 338.1003 338.1002 C,H;504 4-O-p-Coumaroylquinic acid 93,119,173 1.92 4.06
3.744 192.0634 192.0634 C,H,,0¢ Quinic acid 85,119,164 2.17 2.27
3.745 354.0953 354.0951 C,6H,50q Chlorogenic acid 85,191 0.64 1.63
3.887 338.1003 338.1002 C,6H,304 3-O-p-Coumaroylquinic acid 93,119,173 2.31 6.78
3.992 302.0062 302.0063 C4,H¢Og Ellagic acid 0.66 2.97
3.993 154.0267 154.0266 C,HO, 2,5-Dihydroxybenzoic acid 78,145,167 2.10 1.77
4.089 154.0267 154.0266 C,HO0, Protocatechuic acid 78,145,168 2.55 2.24




H4TEH 11 St 4 SFE O SEA AR A s MU A A R D AL - 49 -
&R 2
FR G st (E] =% SAFEEL 22 A — Y (7. N 1
(min) R IR RS ez &) U TR AR E
4.121 516.1267 516.1268 C,sH,,0,, 1,4-Di-O-caffeoylquinic acid 0.26 2.35
4.498 138.0317 138.0317 C,H 0,4 Salicylic acid 65,93 2.64 2.55
4.538 154.0267 154.0266 C,;HO, 3,5-Dihydroxybenzoic acid 2.53 2.25
WK E Y Bk AL AP LHIS (44Y)
0.958 504.1690 504.1690 CgH3,046 Raffinose 0.47 3.81
3.847 402.1527 402.1526 CsH5c0,0 Benzyl beta-primeveroside 0.59 1.21
3.907 540.2207 540.2207 C,¢H3404, Sambacin 0.45 1.56
3.92 270.1104 270.1103 C3H 504 Benzyl glucopyranoside 0.40 1.25
NRBANZEAR AT (21)

4.574 4482311 448.2308 C,,H;404 L-Linalool 3-[xylosyl-(1->6)-glucoside] 2.01 1.70
6.105 362.1707 362.1729 CyH,404 Gibberellin A19 220,221,236 1.71 4.47
A1)

0.997 135.0546 135.0545 CsH Ny Adenine 72,92,102 0.60 2.80
1.04 242.0880 242.0903 C,oH4N,O5 Thymidine 74,84,155 0.28 9.90
Heflr(a)

1.263 127.0635 127.0633 CsHoNO, N-Ethyl-Succinimide 0.45 2.07
3.366 184.0372 184.0372 CgHgO5 Methyl gallate 34.87 1.29
3.611 260.0686 260.0685 C4H,04 Pratenol A 0.50 19.33
4.025 178.0266 178.0266 CyHO, 4,7-Dihydroxy-2H-1-benzopyran-2-one 58,65,94 2.99 4.38

Gallocatechin
Epigallocatechin
) 'Ic'heaﬂha.vic acid
atechin N
4-Gnllocawchol. . J L%&:’??@
X ;Cic-mggyleplgnltocmchm 3-gallate Catechins
Epigallocatechin 3-(4-methyl-gallate)
Epicatechin 3-O-(4-methylgallate)
4-Methyl-cpigallocatechin
0 Formononetin 7-(6"-malonylglucoside)
Dihydromyricetin
Rutin
. ; .Ir 1 31k 1-(1->3)-rh 1-(1->6)-glucosid
- tex . o N
Klacml;‘)‘feml 3-0-arabinoside S BB 12 .
Quercetin 3-galactoside ~ Flavonol and flavonol/flavone glycosides
) _Eﬂllﬁ.f;i(wﬂm@
ric acl N
Isocitric acid ﬁﬂmﬁi

Benzoic acid
Shikimic acid

Organic acids

4-Hydroxybenzoic acid
‘p-coumaric acid
o-coumaric acid
4-0-p-Coumaroylquinic acid
Quinic acid

Chlorogenic acid
3-0-p-Coumaroylquinic acid
Ellagic acid
2,5-Dihydroxybenzoic acid
Protocatechuic acid
1,4-Di-O-caffeoylquinic acid
Salicylic acid
3.5-Dihydroxybenzoic acid

[jiES

Phenolic acids

Arginine
L-Asparagine
L-Glutamine
L-Theanine

(R SIEN

Amino acids

Raffinose
Benzyl beta-primeveroside
Sambacin

| _Benzyl glucopyranoside
EvEI%]Oﬂj 3-[xylosyl-(1-6)-glucoside]

Gibberellin A19

Adenine
Thymidine

_ "N-Ethyl-Succinimide

Methyl gallate

Pratenol A
5,7-Dihydroxy-2H-1-benzopyran-2-one

K3 EZEHM- S E 22 S S P A

Fig.3 Heat-map of the identified difference metabolites between Jinzhai Baiye and Fuding Shoumei

HAbOthers

ok L& Lok s It e 2

Carbohydrates and carbohydrate conjugates
BZLipids
i FiJENucleosides

o TR A A AR 2E S S W (log FCI>5) A28
BIR . 8-C-PURIMARILRPEE T ILACR 3-IE TR
Mg, REETILAER 3-(4-HHE-EE TN . 4-H
HERB B TR BB TIRWER . 1LZSm) 3-(6- L1t
EFUMIH L 1y 3- BESERE- (1->3)- Rk (1>

6)-BEH (5] 4A) o fE A F3 A Hh BT o B e 25 v T8
& AT 22 S AL A 4B s . eAT 1535
JERILATER 3-0-(4-WEER T TIRIR) . oA e R
7-0-(6"-N BT . ZR%0E . 1,4- ke T
PR | PRI IE o



- 50 - £ Tl B4

2026 4F 6 A

>
=N
S

= &FEHAMNIJZ-WT
== {F 577 E FD-WT

R I

N
S

393
(=)
s

JEIESRE (x10°%)

[ "

L Lo
Tfa Aeg Emg Me Mg Ka Kirg

= SREAM JZ-WT
60~ = fEA 7 H FD-WT
.

45 |
30 4
15~ -

6

4

gAY

0 —
Em Fm Thea Ca  Thym

K4 SFEEMSHEMAEE BEE RS YR BUEE EE HLEL

Fig.4 Mass intensity of representative compounds

B 200

"

FURETRIE (x109)

in Jinzhai Baiye and Fuding Shoumei

A S FE A TSR B W S TR R B AR R
LB Y): Tfa NEHETR, Aeg N S-CHIIRIMBRIL R E T ILA
K 3-WETRNE, Emg WREETILEE 3-(4-FR-EET
Mg ), Me Jy 4-FRLRE & T ILAE, Mg ML & TR F I,
Ka A 1251 3-(6- L BEFFLAETT ), Kerg 1l 2519 3- 45
Be-(1->3) - BUANERE-(1->6) -FH 115 B AR 4 A7 JE rh BTk o 2
ERTE&EATMAEEZERIEY, Em hRILAEE 3-0-
(4-FEE R TFRRER), Fm AT WAL E R 7-0-(6"-T1 LA
1), Thea NZE%R, Ca 2 1,4- ZIIMEREZS TR, Thym A fR
WEIE

2.1.2.3 &ZEHM IR B 2 20 E Y TGe o
BT AW A R I B2 R 0T, 24 N A
T E Y 16%~26%, 2l JLAS RS HR () B
T AR RIS, MRS HFLA N, Hrp LA RIS
=L AT EA 4 FRILEEER, R RILEE
(epicatechin, EC) . ¥ BT JLASZ (epigallocatechin,
EGC) . £ JLZ5 R & B F ML IR (epicatechin gallate,
ECG) % & T LA FE I & FHRNR (epigallocate-
chin gallate, EGCG), H:H L EC 3. X 4 PR L
R EA RIFPLEATEERY, EGCG S4snth
JLESFE BRI 50%~80%, HIEIR(B) & E TR L
T =R IR ES AU — 2B RSTR T P AR, SR R
L IPTEALTEPES . Ma Z5:50 58 i 75 O R (0 3i%
VEXTANFIRICZETT A5 R E S S BT T Ee
BIE, KAV D ILER & S, mE 2
FASILAR S EEAN. AR T, mAFFE N Gal-
locatechin, EGC. Catechin. EC &&= T4 2 A M.
XA RERE IR R AT IILS R LG & &
1=, TGP E RS 2P G & k. 1t
S, FAZS TP E A e LA RIS, angk ik JLAL
K (epiafzelechin) A& H B F IR MR UL M Z i A6 JLAS

P, Min 4502 L BRI I LA 7T LME 34k
fiff(cyclooxygenase 1, COX-1)#ilF1, XF A X255
T/ BRUTOK I 2422 i 25 e 2 0s e o
PEAEIFSE R B S LA R B LU R B LAS 3R
TSR AP U E SRS R/ERP Y g k8
HASEZE MR T e L™ A —Le AL LS 3R,
FILAE 3-0-(3-O-F I BTl MR ETJL
ZEFR 3-0-(3-O-F LB TIRIR ), JIr o Lu o] 5 4L
ASRNEREED . AT A A28 At REETFIL
Z5# 3-(4-O-F EL EFIRER A1 4 FIL-FEETFIL
ZERE O S TR . MR AR B R ILEE
= 3-0-(4-O-HEE B TIRER) &g TaZg Hnt,
TEZAS AL R B R v, LA E AT AAE 2 W4
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