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Abstract
Objectives
Microbial fermentation has long been known as a method for processing teas to raise products with novel biological activities. Our study aimed to chemically characterize flavonoid components in fungal mediated biotransformed Camellia chrysantha (Hu) Tuyama leaves.
Methods
The fermented leaves of Camellia chrysantha were prepared by inoculation with an Eurotium cristatum fungal consortium and extracted with ethanol combining ultrasound-assisted technique, before introducing to chemical characterization. Normal and reverse phase C18 column chromatography and thin layer chromatography were applied for fractionation and isolation of compounds from the ethanolic extract. Nuclear magnetic resonance spectra (1H NMR, 13C NMR, HSQC and HMBC) were recorded for structure determination, while in vitro bioassays of free radical scavenging capacity and α-glucosidase inhibition were employed to assess anti-oxidative and anti-diabetic properties of isolated compounds. 
Results
[bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK22][bookmark: OLE_LINK50][bookmark: OLE_LINK21][bookmark: OLE_LINK23]Four flavonoids, i.e. quercitrin (1), afzelin (2), (-)-epicatechin (3), and engelitin (4) were isolated from fermented Camellia chrysantha (Hu) Tuyama leaves. Compounds 1 and 3 were found to exhibit scavenging property against both DPPH and ABTS. Compound 2 was noticeably the most effective against α-glucosidase, presenting an IC50 of 78.25 μg/mL.
Conclusions
The investigation on chemical composition of microbial fermented leaves of Camellia chrysantha (Hu) Tuyama brought out flavonoid compounds with significant biological activities, which could serve as a basis for further possible application in manufacturing of health protecting natural products.
 
Keywords
Keywords: Camellia chrysantha, fermented leaves, flavonoids, antioxidant, α-glucosidase.

[bookmark: _Hlk128818996]
CONTENTS OF SUPPORTING INFORMATION
Contents											          Page
I. Spectra of compound 1	4
II. Spectra of compound 2	8
III. Spectra of compound 3	12
IV. Spectra of compound 4	16
V. 1H NMR and 13C NMR data of compounds 1, 2, 3, 4 and reported data of quercitrin	20
VI. Scavenging capacities against DPPH, ABTS and α-glucosidase inhibitory activity of compounds 1-4	22

[bookmark: _Toc188364568]
I. Spectra of compound 1
	[bookmark: _Hlk173852766]Fig. SI-1. 1H NMR spectrum of compound 1
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	[bookmark: _Hlk173852793]Fig. SI-2. 13C NMR spectrum of compound 1
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	[bookmark: _Hlk173852818]Fig. SI-3. HMBC spectrum of compound 1
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	[bookmark: _Hlk173852838]Figure SI-4. HSQC spectrum of compound 1
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II. Spectra of compound 2
	[bookmark: _Hlk173852880]Fig. SII-1. 1H NMR spectrum of compound 2
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	[bookmark: _Hlk173852904]Fig. SII-2. 13C NMR spectrum of compound 2
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	[bookmark: _Hlk173852931]Fig. SII-3. HMBC spectrum of compound 2
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	[bookmark: _Hlk173852960]Fig. SII-4. HSQC spectrum of compound 2
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	[bookmark: _Hlk173852984]Fig. SIII-1. 1H NMR spectrum of compound 3
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	[bookmark: _Hlk173853008]Fig. SIII-2. 13C NMR spectrum of compound 3
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	[bookmark: _Hlk173853035]Fig. SIII-3. HMBC spectrum of compound 3
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	[bookmark: _Hlk173853062]Fig. SIII-4. HSQC spectrum of compound 3
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[bookmark: _Toc188364571]IV. Spectra of compound 4
	[bookmark: _Hlk173853102]Fig. SIV-1. 1H NMR spectrum of compound 4
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	[bookmark: _Hlk173853126]Fig. SIV-2. 13C NMR spectrum of compound 4
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	[bookmark: _Hlk173853146]Fig. SIV-3. HMBC spectrum of compound 4
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	[bookmark: _Hlk173853167]Fig. SIV-4. HSQC spectrum of compound 4
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[bookmark: _Toc188352019][bookmark: _Hlk188350916][bookmark: _Toc188364572]V. 1H NMR and 13C NMR data of compounds 1, 2, 3, 4 and reported data of quercitrin
Table SV-1. 1H NMR data of compounds 1, 2, 3, 4 and reported data of quercitrin
	Pos.
	1
	2
	3
	4
	Quercitrin [9]

	
	Ha,b, J (Hz)
	Ha,b, J (Hz)
	Ha,b, J (Hz)
	Ha,b, J (Hz)
	Hd,e, J (Hz)

	Aglycone

	2
	-
	-
	4.81 (br s)
	5.15 (d, 10.8)
	-

	3
	-
	-
	4.17 (m)
	4.62 (d, 10.8)
	-

	4
	-
	-
	2.85 (dd, 4.8/16.8),
2.73 (dd, 3.0/16.8)
	-
	-

	5
	-
	-
	-
	-
	

	6
	6.22 (d, 2.4)
	6.21 (d, 2.4)
	5.93 (d, 2.4)
	5.93 (d, 2.4)
	6.21 (d, 2.0)

	7
	-
	-
	-
	-
	-

	8
	6.39 (d, 2.4)
	6.38 (d, 2.4)
	5.91 (d, 2.4)
	5.90 (d, 1.8)
	6.47 (d, 2.0)

	9
	-
	-
	-
	-
	-

	10
	-
	-
	-
	-
	-

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1′
	-
	-
	-
	-
	-

	2′
	7.35 (d, 2.4)
	7.79 (dd, 1.8/9.0)
	6.75 (d, 7.8)
	7.37 (d, 8.4)
	7.64 (d, 2.0)

	3′
	-
	6.96 (dd, 2.4/9.0)
	-
	6.86 (d, 8.4)
	-

	4′
	-
	-
	-
	-
	-

	5′
	6.93 (d, 7.8)
	6.96 (dd, 2.4/9.0)
	6.97 (d, 1.8)
	6.86 (d, 8.4)
	6.95 (d, 8.0)

	6′
	7.32 (dd, 2.4/8.4)
	7.79 (dd, 1.8/9.0)
	6.79 (dd, 1.8/7.8)
	7.37 (d, 8.4)
	7.51 (d, 2.0/8.0)

	3-O-L-Rham

	1′′
	5.37 (d, 1.8)
	5.37 (d, 1.8)
	5.39 (d, 1.8)
	4.03 (d, 1.2)
	5.33 (d, 2.0)

	2′′
	4.23 (m)
	4.23 (m)
	3.35 (m)
	3.52 (dd, 1.8/3.0)
	-

	3′′
	3.43 (m)
	3.43 (m)
	3.73 (m)
	3.3 (d, 10.2)
	-

	4′′
	3.36 (m)
	3.36 (m)
	3.34 (m)
	4.27 (m)
	-

	5′′
	3.76 (m)
	3.76 (m)
	4.24 (m)
	3.67 (dd, 3.6/9.6)
	-

	6′′
	0.96 (d, 6.0)
	0.96 (d, 6.0)
	0.94 (d, 5.4)
	1.20 (d, 6.6)
	0.79 (d, 6.0)


a in CD3ỌD, b600 MHz, d400MHz, e100MHz, [9]: in DMSO-d6


Table SV-2. 13C NMR data of compounds 1, 2, 3, 4 and reported data of quercitrin
	Pos.
	1
	2
	3
	4
	Quercitrin [9]

	
	δCa,b
	δCa,b
	δCa,b
	δCa,b
	δCd,e

	Aglycone

	2
	159.33
	161.59
	79.88
	83.84
	158.6

	3
	136.24
	136.19
	67.48
	78.69
	136.3

	4
	179.67
	179.59
	29.25
	195.91
	179.7

	5
	163.23
	163.21
	157.37
	165.54
	163.3

	6
	99.81
	99.97
	96.40
	97.52
	99.8

	7
	165.87
	166.29
	158.0
	169.11
	165.9

	8
	94.70
	94.85
	95.89
	96.41
	94.7

	9
	158.54
	158.59
	157.67
	164.13
	159.3

	10
	105.91
	105.83
	100.08
	102.40
	105.9

	1′
	122.98
	122.65
	132.29
	128.64
	122.9

	2′
	116.94
	131.89
	115.90
	130.04
	116.4

	3′
	146.43
	116.53
	145.94
	116.43
	146.4

	4′
	149.81
	159.24
	145.78
	159.46
	149.8

	5′
	116.37
	116.53
	115.32
	116.43
	116.4

	6′
	122.86
	131.89
	119.40
	130.04
	123.0

	3-O-L-Rham

	1′′
	103.55
	103.51
	
	102.22
	103.6

	2′′
	71.91
	72.03
	
	71.78
	72.1

	3′′
	72.03
	72.13
	
	73.78
	72.1

	4′′
	73.26
	73.20
	
	70.53
	73.3

	5′′
	72.13
	71.92
	
	72.16
	71.9

	6′′
	17.65
	17.65
	
	17.84
	17.7


a CD3OD, b150MHz; d400MHz, e100MHz, [9]: in DMSO-d6


[bookmark: _Toc188352020][bookmark: _Toc188364573]VI. Scavenging capacities against DPPH, ABTS and α-glucosidase inhibitory activity of compounds 1-4
[bookmark: OLE_LINK93][bookmark: _Hlk188351898]Table SVI-1. Scavenging capacities against DPPH and ABTS of compounds 1-4
	No
	Sample
	Sample conc. (μg/ml)
	DPPH assay
	ABTS assay

	
	
	
	SC (%)
	SC50 (μg/mL) 
	SC (%)
	SC50 (μg/mL) 

	1
	THV-LM01 (1)
	100
	62.67±0.61
	52.38±0.4
	93.68±0.14
	14.47±0.29

	
	
	50
	48.72±0.52
	
	90.61±0.23
	

	
	
	25
	29.16±0.48
	
	74.11±0.18
	

	2
	THV-LM02 (2)
	100
	20.13±0.65
	-
	63.14±0.22
	57.54±0.18

	
	
	50
	-
	
	45.74±0.25
	

	
	
	25
	-
	
	31.5±0.34
	

	3
	THV-LM05 (3)
	100
	73.5±0.41
	28.74±0.28
	95.01±0.27
	8.81±0.21

	
	
	50
	67.25±0.29
	
	92.34±0.21
	

	
	
	25
	44.27±0.31
	
	87.67±0.27
	

	4
	THV-LM06 (4)
	100
	41.94±0.47
	-
	83.73±0.18
	34.19±0.14

	
	
	50
	-
	
	59.98±0.26
	

	
	
	25
	-
	
	35.24±0.22
	

	
	Positive control
(Ascorbic acid)
	50
	85.72±0.31
	10.87±0.25
	95.58±0.35
	7.02±0.27

	
	Negative control
(DMSO)
	-
	0.0±0.0
	-
	0.0±0.0
	-





Table SVI-2. α-glucosidase inhibitory activity of compounds 1-4
	Sample name
	Sample conc. (μg/ml)
	Inhibition (%)
	IC50 (μg/ml)

	Positive control
(Acarbose)
	50
	79.62±0.42
	12.28±0.27

	Negative control (DMSO)
	-
	0.0±0.0
	-

	THV-LM01 (1)
	100
	0.865±0.72
	-

	THV-LM02 (2)
	100
	61.13±0.36
	78.25±0.88

	
	50
	39.5±0.28
	

	
	25
	21.87±0.28
	

	THV-LM05 (3)
	100
	39.42±0.27
	-

	THV-LM06 (4)
	100
	27.38±0.81
	-
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SOLVENT MeOD

NS 16

DS -

SwH 11904.762 Hz
FIDRES 0.363304 Hz
a0 2.7525120 sec
RG 101

oW 42.000 usec
DB 8.71 usec
T8 298.3 K
D1 1.00000000 sec
TDO 1

SFO1 600.4037075 MHZ
NUCL 1H

PO 3.50 usec
P1 10.50 usec
PLH1 27.03700066 W
F2 - Processing parameters
s1 65536

SF 600.3999991 MHZ
WoR B

ssB 0

1B 0.30 Hz
@B 0

P 1.00
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P2 - Acquisition Parameters
Date_ 20240604
Time 17.38 h
INSTRUM  AvanceNEO_600MHz
PROBED 7114607 0362 (
PULBROG “zgpg30
™ 85536
SOLVENT )
ns 512
DS i
st 33461539 He
FIDRES
50
RG
o
oE
TE
b1 2.00000000 sec
D11 0103000000 sec
D0 1
spo1 1509873069 Miz
NocL 13¢
£0 4.20 usec
P 12,60 usec
PLWL 96.32800293 W
SF02 600.402401¢ Mz
woc2 11
CPDPRG[2 waltzé5
ECPD2 50.00 usec
PLi 27.03700066 W
PLWI2 0146575001 W
PINL3 0120899001 W
F2 - Processing parameters
s1 32768
sp 150.5707001 Miz
WO EY
ssB o
LE 1.00 Hz
G o
ec 1.40
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