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Supplementary information
Table S1. HPLC-HRMS-characteristics of the different compounds identified in carob extracts.
	
	tR (min)
	Compound
	Chemical formula
	Theoretical exact mass
[M-H]- (m/z)
	δ (ppm)
	MSI MI level

	1
	1.28
	-Galactopyrasonyl glucose
	C12H22O11
	341.1078
	1.648
	2

	2
	1.54
	Galloyl-hexoside isomer I
	C13H16O10
	331.0660
	3.495
	2

	3
	1.82
	Galloyl-hexoside isomer II
	C13H16O10
	331.0660
	3.072
	2

	4
	2.19
	Galloyl-hexoside isomer III
	C13H16O10
	331.0660
	2.588
	2

	5
	2.63
	Galloyl-hexoside isomer IV
	C13H16O10
	331.0660
	2.77
	2

	6
	3.1
	Galloyl-hexoside isomer V
	C13H16O10
	331.0660
	2.978
	2

	7
	3.17
	3,4,5-Trihydroxybenzoic acid
	C7H6O5
	169.0131
	-0.768
	1

	8
	3.23
	Galloylquinic acid
	C14H16O10
	343.0660
	0.195
	2

	9
	3.4
	Benzene-1,2,3-triol
	C6H6O3
	125.0233
	0.316
	1

	10
	3.82
	Digalloyl-hexoside isomer I
	C20H20O14
	483.0769
	0.576
	2

	11
	5.19
	Galloyl dihexoside isomer I
	C19H26O15
	493.1188
	0.595
	2

	12
	5.99
	Galloyl dihexoside isomer II
	C19H26O15
	493.1188
	0.454
	2

	13
	6.33
	3,4-Dihydroxybenzoic acid
	C7H6O4
	153.0182
	-0.753
	1

	14
	6.35
	Galloyl dihexoside isomer III
	C19H26O15
	493.1188
	0.372
	2

	15
	6.65
	Digalloyl-hexoside isomer II
	C20H20O14
	483.0769
	0.39
	2

	16
	8.14
	Procyanidin B1
	C30H26O12
	577.134
	0.03
	1

	17
	8.21
	Epigallocatechin
	C15H14O7
	305.0656
	1.019
	1

	18
	8.28
	2,5-Dihydroxybenzoic acid
	C7H6O4
	153.0182
	-0.099
	1

	19
	8.3
	4-Hydroxybenzoic acid
	C7H6O3
	137.0233
	-0.296
	1

	20
	8.3
	Digalloyl-hexoside isomer III
	C20H20O14
	483.0769
	0.248
	2

	21
	8.62
	Catechin
	C15H14O6
	289.0707
	1.541
	1

	22
	8.63
	Trigalloyl-hexoside isomer I
	C27H24O18
	635.0879
	1.149
	2

	23
	8.69
	Chlorogenic acid
	C16H18O9
	353.0867
	-0.619
	1

	24
	8.79
	Cryptochlorogenic acid
	C16H18O9
	353.0867
	0.231
	1

	25
	8.85
	4´-Hydroxyphenylacetic acid
	C8H8O3
	151.039
	0.327
	1

	26
	9
	Trigalloyl-hexoside isomer II
	C27H24O18
	635.0879
	1.354
	2

	27
	9.03
	Procyanidin B2
	C30H26O12
	577.134
	-0.143
	1

	28
	9.19
	3´,4´-Dihydroxycinnamic acid
	C9H8O4
	179.0339
	0.976
	1

	29
	9.27
	4-Hydroxy-3-methoxybenzoic acid
	C8H8O4
	167.0339
	-0.091
	1

	30
	9.3
	Trigalloyl-hexoside isomer III
	C27H24O18
	635.0879
	1.448
	2

	31
	9.35
	Vicenin-2 
	C27H30O15
	593.1501
	0.242
	1

	32
	9.48
	Trigalloyl-hexoside isomer IV
	C27H24O18
	635.0879
	1.448
	2

	33
	9.49
	Epicatechin
	C15H14O6
	289.0707
	1.748
	1

	34
	9.64
	Procyanidin C1 
	C45H38O18
	865.1974
	1.352
	1

	35
	9.64
	3,5-Dimethoxy-4-hydroxybenzoic acid
	C9H10O5
	197.0444
	-0.456
	1

	36
	9.85
	Trigalloyl-hexoside isomer V
	C27H24O18
	635.0879
	1.149
	2

	37
	9.87
	Tetragalloyl hexoside isomer I
	C34H28O22
	787.0988
	1.819
	2

	38
	10.21
	Quercetin glucuronide 
	C21H20O13
	479.082
	0.987
	2

	39
	10.28
	Orientin
	C21H20O11
	447.0922
	0.43
	1

	40
	10.44
	Tetragalloyl hexoside isomer II
	C34H28O22
	787.0988
	0.739
	2

	41
	10.53
	Kaempferol-3-gluco-7-rhamnoside 
	C27H34O15
	597.1814
	0.207
	2

	42
	10.61
	4´-Hydroxycinnamic acid
	C9H8O3
	163.039
	1.468
	1

	43
	10.65
	Rutin 
	C27H30O16
	609.145
	-0.675
	1

	44
	10.67
	Ethyl-gallate
	C9H10O5
	197.0444
	3.502
	2

	45
	10.78
	4-Hydroxy-3-methoxybenzaldehyde
	C8H8O3
	151.039
	0.592
	1

	46
	10.91
	Hyperoside
	C21H20O12
	463.0871
	-2.121
	1

	47
	10.99
	Isoquercitrin
	C21H20O12
	463.0871
	0.211
	1

	48
	11
	Methyl-digallate
	C15H12O9
	335.0398
	2.124
	2

	49
	11.05
	Luteolin 7-O-glucoside 
	C21H20O11
	447.0922
	0.229
	1

	50
	11.06
	Luteolin 7-O-glucuronide 
	C21H18O12
	461.0714
	1.123
	1

	51
	11.27
	4´-Hydroxy-3´-methoxycinnamic acid
	C10H10O4
	193.0495
	0.802
	1

	52
	11.32
	Reynoutrin
	C20H18O11
	433.0765
	0.144
	1

	53
	11.32
	Pentagalloyl hexoside
	C41H32O26
	939.1098
	0.323
	2

	54
	11.34
	Taxifolin
	C15H12O7
	303.0499
	2.61
	1

	55
	11.34
	Sinapic acid
	C11H12O5
	223.0601
	0.493
	1

	56
	11.41
	Narirutin 
	C27H32O14
	579.1708
	2.431
	1

	57
	11.43
	Guaiaverin
	C20H18O11
	433.0765
	0.051
	1

	58
	11.63
	Apiin 
	C26H28O14
	563.1395
	0.423
	1

	59
	11.7
	3,5-Di-O-caffeoylquinic acid (isochlorogenic acid A)
	C25H24O12
	515.1184
	1.548
	1

	60
	11.75
	Quercitrin
	C21H20O11
	447.0922
	0.582
	1

	61
	11.81
	Isorhamnetin-3-O-glucoside
	C22H22O12
	477.1027
	-0.068
	1

	62
	11.88
	Apigenin 7-O-glucoside
	C21H20O10
	431.0973
	0.109
	1

	63
	11.95
	Apigenin 7-O-glucuronide
	C21H18O11
	445.0765
	0.275
	1

	64
	12.37
	Phloridzin
	C21H24O10
	435.1286
	1.21
	1

	65
	13.03
	Ethyl digallate
	C16H14O9
	349.0554
	2.468
	2

	66
	13.83
	Eriodictyol
	C15H12O6
	287.055
	1.622
	1

	67
	14.02
	Luteolin
	C15H10O6
	285.0394
	1.949
	1

	68
	14.04
	Quercetin
	C15H10O7
	301.0343
	1.299
	1

	69
	15.22
	Phloretin
	C15H14O5
	273.0757
	0.22
	1

	70
	15.3
	Naringenin
	C15H12O5
	271.0601
	2.214
	1

	71
	15.38
	Apigenin
	C15H10O5
	269.0444
	2.082
	1

	72
	15.6
	Kaempferol
	C15H10O6
	285.0393
	1.914
	1


Summer, L.W.; Amberg, A.; Barrett, D.; Beale, M.H.; Beger, R.; Daykin, C.A.; Fan, T.W.; Fiehn, O.; Goldagre, R.; Griffin, J.L. Proposed minimum reporting standards for chemical analysis. Chemical Analysis Working Group (CAWG) Metabolomics Standards Initiative (MSI). Metabolomics 2007, 3, 211–221.a Metabolite standards initiative (MSI) metabolite identification (MI) levels 1.Reference compounds were available for all compounds identified at MSI MI level 1.

Table S2. HPLC-HRMS-parameters for quantification of the different compounds analyzed in carob extracts: slope, intercept and R2 of the calibration curve, and limits of detection (LOD) and quantification (LOQ) and range of work. 
	
	Range (mg/L)
	Intercept
	Slope
	R2
	LOD (mg/L)
	LOQ (mg/L)

	3,4,5-Trihydroxybenzoic acid
	2.5-160
	12308042.66
	2484443.55
	0.9986
	0.01
	0.03

	3,4-Dihydroxybenzoic acid
	0.01-0.55
	17266.64
	4306652.92
	0.9994
	0.01
	0.03

	2,5-Dihydroxybenzoic acid
	0.01-1.17
	231075.08
	10214469.96
	0.9989
	0.04
	0.13

	4-Hydroxybenzoic acid
	0.02-2.5
	58960.88
	1660024.67
	0.999
	0.02
	0.05

	Chlorogenic acid 
	0.01-0.55
	16852.83
	2571174.23
	0.9989
	0.01
	0.02

	Cryptochlorogenic acid 
	0.04-2.34
	213638.45
	6475298.99
	0.9987
	0.01
	0.03

	4´-Hydroxyphenylacetic acid 
	0.35-45
	-12761.04
	42499.54
	0.9997
	0.97
	2.95

	3´,4´-Dihydroxycinnamic acid
	0.02-1.41
	609124.19
	10849037.80
	0.9996
	0.03
	0.10

	4-Hydroxy-3-methoxybenzoic acid
	0.04-2.34
	-14465.45
	496113.84
	0.9997
	0.05
	0.16

	3,5-Dimethoxy-4-hydroxybenzoic acid
	0.07-1.09
	2936.64
	195493.26
	0.9985
	0.05
	0.16

	4´-Hydroxycinnamic acid
	0.01-4.38
	-36375.31
	3646745.58
	0.9994
	0.01
	0.02

	4´-Hydroxy-3´-methoxycinnamic acid
	0.02-0.59
	16186.97
	1080593.00
	0.9983
	0.01
	0.04

	Sinapic acid
	0.02-0.35
	43730.02
	1793212.20
	0.995
	0.01
	0.02

	3,5-Di-O-caffeoylquinic acid
	0.01-0.47
	93872.13
	2712598.75
	0.9986
	0.02
	0.07

	4-Hydroxy-3-methoxybenzaldehyde 
	0.02-0.70
	203082.46
	1252376.13
	0.9977
	0.04
	0.11

	Benzene-1,2,3-triol
	0.04-2.34
	129.17
	7505464.17
	0.9964
	0.05
	0.17

	Procyanidin B1
	0.04-4.69
	-78198.65
	2245806.63
	0.9997
	0.10
	0.32

	Procyanidin B2
	0.01-0.70
	-6661.57
	1834823.98
	0.9995
	0.01
	0.05

	Procyanidin C1
	0.01-0.47
	-7417.45
	1492863.75
	0.9991
	0.01
	0.04

	Epigallocatechin
	0.04-4.69
	-20245.82
	2198433.67
	0.9997
	0.01
	0.02

	Catechin
	0.02-1.41
	20475.01
	8452135.89
	0.9999
	0.02
	0.06

	Epicatechin
	0.02-0.63
	-26139.00
	11216703.65
	0.9996
	0.01
	0.04

	Luteolin
	0.01-1.17
	1307540.30
	49321498.36
	0.9997
	0.00
	0.01

	Luteolin 7-O-glucoside
	0.02-1.25
	1494875.61
	22358116.02
	0.998
	0.04
	0.10

	Luteolin 7-O-glucuronide
	0.01-0.27
	206056.88
	5426211.68
	0.9964
	0.01
	0.02

	Vicenin-2 
	0.04-2.34
	-3890.26
	3767232.14
	0.9999
	0.02
	0.07

	Orientin 
	0.01-0.47
	-58875.46
	7764607.89
	0.9997
	0.01
	0.03

	Apigenin
	0.02-1.41
	1800443.29
	29684088.48
	0.9997
	0.03
	0.09

	Apigenin 7-O-glucoside
	0.02-1.25
	751729.79
	22273105.64
	0.9993
	0.04
	0.13

	Apigenin 7-O-glucuronide
	0.01-0.55
	56158.33
	4201405.77
	0.9997
	0.01
	0.04

	Apiin 
	0.01-0.55
	21496.19
	3248008.10
	0.9997
	0.01
	0.04

	Kaempferol
	0.02-0.70
	3360790.01
	30213088.69
	0.9981
	0.03
	0.10

	Quercetin
	0.02-1.25
	2765097.02
	34311327.48
	0.9991
	0.02
	0.05

	Rutin 
	0.01-0.70
	43732.33
	2345297.29
	0.9998
	0.01
	0.04

	Hyperoside 
	0.01-2.34
	191451.77
	8994384.34
	0.9993
	0.00
	0.01

	Isoquercitrin
	0.01-0.55
	59735.37
	7082716.04
	0.9999
	0.00
	0.01

	Guaiaverin 
	0.02-1.41
	435658.31
	10927866.40
	0.9996
	0.03
	0.09

	Quercitrin 
	2.34-75
	8433009.12
	1933541.29
	0.9969
	0.04
	0.12

	Reynoutrin 
	0.01-0.47
	-42302.41
	8563625.14
	0.9999
	0.01
	0.02

	Taxifolin 
	0.01-1.25
	5378282.86
	24062.52
	0.9999
	0.01
	0.04

	Isorhamnetin-3-O-glucoside
	0.01-0.59
	367913.44
	17876912.66
	0.9998
	0.01
	0.03

	Naringenin
	2.5-160
	7731.22
	38525.47
	0.9991
	0.36
	1.10

	Narirutin 
	0.01-0.29
	-9509.47
	3137959.20
	0.9998
	0.01
	0.02

	Eriodictyol
	0.01-0.47
	-95217.81
	11641150.29
	0.9996
	0.01
	0.03

	Phloretin
	0.01-0.27
	489612
	49630245.87
	0.9997
	0.01
	0.02

	Phloridzin 
	0.01-2.5
	34445.82
	4742479.57
	0.9999
	0.00
	0.01




Table S3. Phenolic composition (µg/g) determined by HPLC-HRMS of carob extracts from North of Tunisia and obtained using two different techniques (maceration, M; ultrasound-assisted extraction, UAE) and six solvents (ethanol (100% or 75%), methanol (80%), water, lactic acid : sodium acetate (LA:SA, 3:1); citric acid: sucrose (CA:S, 1:1)).
	
	Ethanol
	Ethanol:water (75 %)
	Methanol:water (80 %)
	Water
	LA:SA
	CA:S

	
	Maceration
	UAE
	Maceration
	UAE
	Maceration
	UAE
	Maceration
	UAE
	Maceration
	UAE
	Maceration
	UAE

	Sinapic acid
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	4´-Hydroxy-3´-methoxycinnamic acid
	1.34 ± 0.15 cd
	0.87 ± 0.03 cd
	4.78 ± 0.72 b
	1.23 ± 0.00 cd
	2.58 ± 0.01 c
	0.82 ± 0.05 cd
	19.76 ± 1.56 a
	2.00 ± 0.19 cd
	n.d.
	n.d.
	n.d.
	n.d.

	4´-Hydroxycinnamic acid
	2.91 ± 0.35 b
	1.76 ± 0.04 c
	6.02 ± 0.35 a
	2.71 ± 0.02 b
	3.22 ± 0.20 b
	2.79 ± 0.00 b
	0.80 ± 0.01 d
	6.66 ± 0.07 a
	1.11 ± 0.06 cd
	2.62 ± 0.09 b
	2.74 ± 0.23 b
	1.12 ± 0.14 cd

	Cryptochlorogenic acid
	n.d.
	n.d.
	0.12 ± 0.03 b
	n.d.
	n.d.
	n.d.
	0.34 ± 0.06 a
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Chlorogenic acid
	n.d.
	n.d.
	1.07 ± 0.09 b
	0.30 ± 0.06 d
	n.d.
	0.30 ± 0.06 d
	1.63 ± 0.15 a
	0.67 ± 0.07 c
	n.d.
	n.d.
	n.d.
	n.d.

	Hydroxycinnamic acids
	4.25 ± 0.50 de 
	2.63 ± 0.01 ef
	11.99 ± 1.19 b
	4.24 ± 0.08 de
	5.80 ± 0.19 d
	3.92 ± 0.00 de
	22.52 ± 1.79 a
	9.33 ± 0.19 c
	1.11 ± 0.06 f
	2.62 ± 0.09 ef
	2.74 ± 0.23 ef
	1.12 ± 0.14 f

	2.5-Dihydroxybenzoic acid
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	0.45 ± 0.04 a
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	3,4-Dihydroxybenzoic acid
	0.34 ± 0.04 f
	n.d.
	1.49 ± 0.10 b
	0.66 ± 0.03 e
	1.01 ± 0.05 cd
	0.83 ± 0.06 de
	1.03 ± 0.00 cd
	1.23 ± 0.05 c
	3.89 ± 0.18 a
	n.d.
	n.d.
	n.d.

	3,5-Dimethoxy-4-hydroxybenzoic acid
	n.d.
	0.47 ± 0.05 d
	4.00 ± 0.98 bc
	1.03 ± 0.11 cd
	n.d.
	n.d.
	6.24 ± 2.30 b
	n.d.
	2.95 ± 0.52 cd
	36.64 ± 1.12 a
	n.d.
	n.d.

	4-Hydroxy-3-methoxybenzoic acid
	1.09 ± 0.20 c
	n.d.
	3.05 ± 0.13 b
	n.d.
	n.d.
	n.d.
	5.07 ± 0.75 a
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	3,4,5-Trihydroxybenzoic acid
	374.28 ± 23.64 f
	254.25 ± 2.69 g
	943.16 ± 61.35 b
	396.92 ± 1.03 ef
	583.11 ± 15.14 c
	582.29 ± 1.65 c
	559.36 ± 13.30 cd
	1209.66 ± 62.66 a
	488.83 ± 17.76 cde
	460.33 ± 11.62 def
	99.41 ± 5.66 h
	89.89 ± 21.21 h

	4-Hydroxybenzoic acid
	1.24 ± 0.01 ef
	0.58 ± 0.01 g
	4.08 ± 0.19 c
	0.73 ± 0.04 fg
	2.30 ± 0.03 d
	0.99 ± 0.00 efg
	4.74 ± 0.12 b
	1.50 ± 0.00 e
	0.48 ± 0.06 gh
	7.90 ± 0.43 a
	n.d.
	n.d.

	Hydroxybenzoic acids
	376.95 ± 23.79 e
	255.30 ± 2.65 f
	955.78 ± 62.28 b
	399.34 ± 1.20 de
	586.43 ± 15.13 c
	584.11 ± 1.71 c
	576.89 ± 16.49 c
	1212.39 ± 62.72 a
	496.15 ± 17.36 cd
	504.87 ± 10.93 cd
	99.41 ± 5.66 g
	89.89 ± 21.21 g

	Phenolic acids
	381.21 ± 24.30 e
	257.93 ± 2.64 f
	967.77 ± 63.47 b
	403.58 ± 1.28 de
	592.23 ± 15.31 c
	588.03 ± 1.72 c
	599.41 ± 18.28 c
	1221.72 ± 62.53 a
	497.26 ± 17.42 cd
	507.50 ± 10.84 cd
	102.15 ± 5.42 g
	91.00 ± 21.35 g

	Methyl-digallate
	n.d.
	n.d.
	n.d.
	n.d.
	11.20 ± 0.15 a
	1.78 ± 0.05 b
	n.d.
	n.d.
	1.14 ± 0.04 c
	1.75 ± 0.12 b
	n.d.
	n.d.

	Ethylgallate
	5.26 ± 0.53 b
	1.80 ± 0.21 b
	435.67 ± 64.76 a
	25.11 ± 0.29 b
	0.72 ± 0.02 b
	n.d.
	9.95 ± 0.84 b
	0.37 ± 0.05 b
	1.88 ± 0.08 b
	n.d.
	0.43 ± 0.61 b
	n.d.

	Ethyl digallate
	n.d.
	n.d.
	11.06 ± 2.64 a
	2.83 ± 0.08 b
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Phenolic (gallate) esters
	5.26 ± 0.53 b
	1.80 ± 0.21 b
	446.73 ± 67.39 a
	27.94 ± 0.37 b
	11.92 ± 0.17 b
	1.78 ± 0.05 b
	9.95 ± 0.84 b
	0.37 ± 0.05 b
	3.01 ± 0.13 b
	1.75 ± 0.12 b
	0.43 ± 0.61 b 
	n.d.

	Catechin
	n.d.
	0.55 ± 0.08 fg
	6.28 ± 0.54 b
	2.47 ± 0.02 e
	3.27 ± 0.05 d
	1.27 ± 0.00 f
	0.60 ± 0.04 fg
	3.64 ± 0.17 d
	4.58 ± 0.26 c
	7.14 ± 0.29 a
	n.d.
	n.d.

	Epicatechin
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	0.47 ± 0.03 a
	n.d.
	n.d.

	Epigallocatechin
	n.d.
	n.d.
	1.37 ± 0.16 c
	1.02 ± 0.00 c
	1.33 ± 0.06 c
	1.02 ± 0.01 c
	0.99 ± 0.00 c
	1.03 ± 0.03 c
	5.00 ± 0.16 ab
	5.19 ± 0.12 ab
	4.86 ± 0.07 b
	5.63 ± 0.59 a

	Flavan-3-ols
	n.d.
	0.55 ± 0.08 h
	7.64 ± 0.38 c
	3.49 ± 0.02 f
	4.60 ± 0.02 e
	2.29 ± 0.00 g
	1.59 ± 0.05 g
	4.66 ± 0.20 e
	9.58 ± 0.11 b
	12.79 ± 0.38 a
	4.86 ± 0.07 de
	5.63 ± 0.59 d

	Naringenin
	554.88 ± 72.07 c
	410.50 ± 0.02 cd
	1123.05 ± 116.90 a
	732.01 ± 7.82 b
	756.95 ± 22.22 b
	745.79 ± 5.03 b
	732.25 ± 4.73 b
	738.08 ± 11.04 b
	353.27 ± 28.81 d
	535.28 ± 2.92 c
	266.22 ± 6.71 de
	158.66 ± 18.92 e

	Eriodictyol
	1.06 ± 0.20 defg
	0.59 ± 0.01 g
	2.87 ± 0.41 a
	1.54 ± 0.03 bcd
	1.73 ± 0.05 bc
	1.39 ± 0.08 cde
	0.82 ± 0.04 efg
	0.92 ± 0.07 efg
	1.28 ± 0.12 cdef
	2.05 ± 0.04 b
	0.90 ± 0.04 efg
	0.75 ± 0.08 fg

	Flavanones
	555.95 ± 72.27 c
	411.10 ± 0.03 cd
	1125.92 ± 117.31 a
	733.54 ± 7.85 b
	758.68 ± 22.28 b
	747.18 ± 4.96 b
	733.07 ± 4.69 b
	739.01 ± 11.11 b
	354.55 ± 28.70 d
	537.32 ± 2.88 c
	267.13 ± 6.66 de
	159.41 ± 19.00 e

	Quercetin
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	0.63 ± 0.09 a
	n.d.

	Isoquercitrin
	5.52 ± 0.79 de
	2.02 ± 0.08 f
	24.65 ± 1.93 ab
	7.24 ± 0.03 de
	18.37 ± 0.58 c
	5.97 ± 0.02 de
	4.11 ± 0.28 ef
	7.15 ± 0.54 de
	21.99 ± 1.81 b
	25.38 ± 0.04 a
	6.08 ± 0.21 de
	8.00 ± 0.16 d

	Quercetin-3-O-arabinoside
	n.d.
	n.d.
	3.73 ± 0.44 a
	n.d.
	2.53 ± 0.03 b
	n.d.
	n.d.
	n.d.
	1.60 ± 0.12 c
	1.09 ± 0.02 c
	n.d.
	n.d.

	Hyperoside
	4.32 ± 0.76 de
	1.48 ± 0.16 e
	22.83 ± 1.98 a
	5.78 ± 0.15 d
	15.16 ± 0.46 c
	4.73 ± 0.02 de
	3.02 ± 0.56 de
	5.58 ± 0.26 d
	17.31 ± 1.95 bc
	19.85 ± 0.87 ab
	4.51 ± 0.09 de
	5.18 ± 0.31 d

	Reynoutrin
	0.83 ± 0.18 de
	0.58 ± 0.04 e
	3.49 ± 0.20 a
	0.94 ± 0.06 de
	2.41 ± 0.03 b
	0.82 ± 0.04 de
	0.91 ± 0.02 de
	0.93 ± 0.06 de
	1.82 ± 0.14 c
	3.26 ± 0.06 a
	0.81 ± 0.07 de
	1.01 ± 0.05 d

	Quercitrin 
	33.63 ± 6.39 d
	25.10 ± 0.00 d
	112.86 ± 9.07 b
	34.52 ± 0.49 d
	82.99 ± 0.23 c
	27.96 ± 0.25 d
	31.95 ± 2.04 d
	27.15 ± 1.66 d
	113.49 ± 4.47 b
	139.18 ± 3.03 a
	33.64 ± 1.18 d
	38.95 ± 0.01 d

	Isorhamnetin-3-O-glucoside
	n.d.
	n.d.
	0.83 ± 0.02 a
	n.d.
	0.49 ± 0.02 c
	n.d.
	n.d.
	n.d.
	0.29 ± 0.02 d
	0.73 ± 0.08 b
	n.d.
	n.d.

	Flavonols
	44.30 ± 8.13 de
	29.17 ± 0.19 e
	168.39 ± 13.65 b
	48.47 ± 0.55 de
	121.95 ± 1.26 c
	39.48 ± 0.16 de
	39.99 ± 1.18 de
	40.81 ± 2.52 de
	156.50 ± 8.26 b
	189.49 ± 2.16 a
	45.68 ± 1.09 de
	53.14 ± 0.21 d

	Taxifolin
	2.48 ± 0.36 de
	1.25 ± 0.02 f
	8.20 ± 0.37 a
	3.32 ± 0.14 cd
	5.36 ± 0.01 b
	3.16 ± 0.21 cde
	7.92 ± 0.18 a
	3.56 ± 0.12 c
	4.58 ± 0.45 b
	7.22 ± 0.25 a
	2.28 ± 0.11 e
	1.10 ± 0.32 f

	Flavanonols
	2.48 ± 0.36 de
	1.25 ± 0.02 f
	8.20 ± 0.37 a
	3.32 ± 0.14 cd
	5.36 ± 0.01 b
	3.16 ± 0.21 cde
	7.92 ± 0.18 a
	3.56 ± 0.12 c
	4.58 ± 0.45 b
	7.22 ± 0.25 a
	2.28 ± 0.11 e
	1.10 ± 0.32 f

	Apigenin
	n.d.
	n.d.
	4.22 ± 0.47 b
	2.87 ± 0.11 cd
	3.35 ± 0.02 c
	1.49 ± 0.04 e
	n.d.
	n.d.
	2.23 ± 0.32 de
	4.99 ± 0.31 a
	n.d.
	n.d.

	Apigenin 7-O-glucoside
	0.31 ± 0.15 e
	0.40 ± 0.01 e
	2.21 ± 0.15 ab
	1.45 ± 0.04 bc
	1.43 ± 0.05 bc
	0.68 ± 0.01 cde
	n.d.
	n.d.
	1.30 ± 0.15 cd
	2.41 ± 0.20 a
	0.53 ± 0.04 de
	0.42 ± 0.60 e

	Apigenin 7-O-glucuronide
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Luteolin
	2.71 ± 0.48 bcd
	1.60 ± 0.02 cd
	8.25 ± 0.82 a
	4.21 ± 0.12 bc
	5.63 ± 0.03 ab
	2.97 ± 0.08 bcd
	0.13 ± 0.02 d
	0.31 ± 0.02 d
	4.21 ± 0.55 bc
	7.64 ± 0.09 a
	2.20 ± 0.03 cd
	2.29 ± 2.34 cd

	Luteolin 7-O-glucoside
	n.d.
	n.d.
	1.13 ± 0.13 a
	0.26 ± 0.02 c
	0.84 ± 0.01 b
	n.d.
	n.d.
	n.d.
	0.74 ± 0.07 b
	1.40 ± 0.20 a
	n.d.
	n.d.

	Flavones
	3.02 ± 0.63 de
	2.01 ± 0.03 de
	15.81 ± 1.56 a
	8.78 ± 0.26 bc
	11.25 ± 0.02 b
	5.15 ± 0.11 cd
	0.13 ± 0.02 e
	0.31 ± 0.02 e
	8.48 ± 0.45 bc
	16.45 ± 0.18 a
	2.73 ± 0.07 de
	2.71 ± 2.94 de

	Flavonoids
	639.38 ± 87.77 cd
	469.17 ± 0.18 de
	1438.82 ± 142.35 a
	832.12 ± 7.24 bc
	984.84 ± 20.74 b
	825.22 ± 5.05 bc
	814.64 ± 1.22 bc
	815.51 ± 15.63 bc
	647.17 ± 15.87 cd
	902.46 ± 1.51 b
	356.32 ± 8.83 ef
	260.94 ± 23.08 f

	Procyanidin B1
	n.d.
	n.d.
	0.65 ± 0.10 b
	1.08 ± 0.08 a
	1.00 ± 0.10 a
	n.d.
	n.d.
	0.92 ± 0.07 a
	n.d.
	n.d.
	n.d.
	n.d.

	Procyanidin B2
	1.20 ± 0.07 b
	0.90 ± 0.05 cd
	1.37 ± 0.06 ab
	0.52 ± 0.03 e
	1.55 ± 0.08 a
	0.71 ± 0.12 de
	n.d.
	1.16 ± 0.17 bc
	n.d.
	n.d.
	n.d.
	n.d.

	Condensed tannins
	1.20 ± 0.07 de
	0.90 ± 0.05 ef
	2.01 ± 0.16 bc
	1.60 ± 0.11 cd
	2.55 ± 0.18 a
	0.71 ± 0.12 de
	n.d.
	2.08 ± 0.24 b
	n.d.
	n.d.
	n.d.
	n.d.

	Galloylhexoside isomer I
	490.83 ± 84.16 a
	310.45 ± 39.78 b
	168.50 ± 15.26 c
	84.70 ± 0.24 cd
	n.d.
	n.d.
	1.70 ± 0.35 d
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Galloylhexoside isomer II
	10.26 ± 0.17 c
	n.d.
	44.86 ± 5.27 a
	n.d.
	n.d.
	n.d.
	20.78 ± 5.48 b
	21.35 ± 1.61 b
	2.48 ± 0.00 cd
	n.d.
	n.d.
	n.d.

	Galloylhexoside isomer III
	4.11 ± 0.19 de
	n.d.
	9.28 ± 0.75 cd
	n.d.
	13.26 ± 0.64 c
	13.59 ± 0.12 c
	41.80 ± 2.01 b
	102.02 ± 7.18 a
	9.87 ± 0.74 cd
	n.d.
	n.d.
	n.d.

	Galloylhexoside isomer IV
	119.65 ± 14.99 d
	23.53 ± 1.94 f
	372.41 ± 1.53 b
	91.63 ± 2.78 e
	255.54 ± 1.20 c
	374.90 ± 2.64 b
	19.07 ± 0.82 f
	422.20 ± 0.91 a
	110.87 ± 11.51 de
	128.92 ± 1.49 d
	33.13 ± 5.77 f
	18.89 ± 2.10 f

	Galloylhexoside isomer V
	1.62 ± 0.26 d
	1.23 ± 0.03 d
	13.89 ± 0.61 c
	4.58 ± 0.05 d
	12.22 ± 0.38 c
	10.53 ± 0.05 c
	40.07 ± 0.45 b
	80.28 ± 4.15 a
	11.20 ± 0.89 c
	9.86 ± 0.79 c
	2.16 ± 0.19 d
	4.34 ± 0.40 d

	Galloyl dihexoside isomer I
	6.05 ± 0.64 g
	13.37 ± 0.38 g
	377.51 ± 3.24 b
	56.54 ± 2.09 ef
	157.17 ± 2.84 d
	220.43 ± 8.02 c
	63.06 ± 6.16 e
	470.71 ± 24.54 a
	53.03 ± 5.59 ef
	82.56 ± 1.23 e
	15.83 ± 0.31 g
	27.66 ± 0.97 fg

	Galloyl dihexoside isomer II
	3.06 ± 0.45 fg
	n.d.
	108.72 ± 0.50 b
	18.91 ± 0.30 efg
	46.25 ± 0.29 d
	69.40 ± 1.47 c
	198.50 ± 9.13 a
	219.46 ± 17.64 a
	24.79 ± 1.54 def
	33.59 ± 0.87 de
	n.d.
	4.26 ± 0.48 fg

	Galloyl dihexoside isomer III
	0.86 ± 0.17 g
	4.44 ± 0.22 ef
	18.77 ± 0.50 b
	5.87 ± 0.06 de
	11.45 ± 0.03 c
	n.d.
	23.22 ± 1.45 a
	n.d.
	5.22 ± 0.22 def
	7.03 ± 0.36 d
	n.d.
	3.73 ± 0.09 f

	Digalloyl hexoside isomer I
	1.32 ± 0.02 g
	0.70 ± 0.07 g
	18.21 ± 1.69 b
	5.64 ± 0.24 f
	11.80 ± 0.79 cd
	13.80 ± 0.28 c
	n.d.
	50.91 ± 0.85 a
	9.49 ± 0.50 de
	8.27 ± 0.13 e
	0.27 ± 0.00 g
	1.68 ± 0.17 g

	Digalloyl hexoside isomer II
	5.93 ± 0.30 h
	4.42 ± 0.13 h
	61.41 ± 2.94 b
	16.83 ± 0.41 ef
	31.00 ± 0.48 c
	31.20 ± 0.31 c
	0.21 ± 0.04 i
	70.94 ± 1.36 a
	19.57 ± 1.29 de
	21.81 ± 0.38 d
	10.52 ± 0.16 g
	15.08 ± 0.07 f

	Digalloyl hexoside isomer III
	12.35 ± 0.44 f
	5.78 ± 0.06 f
	96.02 ± 6.27 a
	27.81 ± 0.36 e
	61.87 ± 0.13 bc
	42.38 ± 0.39 d
	4.26 ± 0.16 f
	70.20 ± 6.88 b
	56.53 ± 2.99 c
	95.04 ± 0.94 a
	33.78 ± 1.06 de
	37.89 ± 1.88 de

	Trigalloyl hexoside isomer I
	0.94 ± 0.31 g
	1.47 ± 0.04 fg
	19.14 ± 1.36 a
	4.08 ± 0.10 de
	8.85 ± 0.12 c
	6.19 ± 0.18 d
	n.d.
	1.83 ± 0.21 fg
	10.43 ± 0.53 c
	15.00 ± 0.87 b
	3.24 ± 0.62 ef
	0.10 ± 0.14 g

	Trigalloyl hexoside isomer II
	3.49 ± 4.03 cd
	1.68 ± 0.03 cd
	13.14 ± 1.10 a
	2.68 ± 0.07 cd
	10.03 ± 0.25 ab
	6.29 ± 0.03 bc
	n.d.
	4.79 ± 0.30 cd
	6.35 ± 0.38 bc
	13.96 ± 0.50 a
	3.69 ± 0.05 cd
	2.69 ± 0.37 cd

	Trigalloyl hexoside isomer III
	13.42 ± 4.26 gh
	4.35 ± 0.10 hi
	64.84 ± 4.99 b
	35.24 ± 0.87 cde
	43.38 ± 0.20 c
	29.39 ± 0.58 def
	0.09 ± 0.12 i
	9.99 ± 0.49 h
	36.15 ± 1.00 cd
	75.09 ± 4.03 a
	22.57 ± 0.82 fg
	25.59 ± 2.94 ef

	Trigalloyl hexoside isomer IV
	8.81 ± 0.80 f
	3.56 ± 0.12 fg
	69.12 ± 5.07 b
	26.01 ± 0.21 de
	47.04 ± 0.11 c
	25.56 ± 0.78 de
	0.10 ± 0.14 g
	19.05 ± 0.75 e
	46.31 ± 1.69 c
	86.28 ± 1.59 a
	23.47 ± 4.53 de
	28.07 ± 0.46 d

	Trigalloyl hexoside isomer V
	0.39 ± 0.04 g
	0.10 ± 0.02 g
	4.39 ± 0.15 a
	1.75 ± 0.12 de
	3.64 ± 0.03 b
	2.20 ± 0.01 d
	n.d.
	1.21 ± 0.05 ef
	3.21 ± 0.26 bc
	2.95 ± 0.11 c
	1.93 ± 0.23 d
	1.14 ± 0.24 f

	Tetragalloyl hexoside isomer I
	n.d.
	n.d.
	1.39 ± 0.17 a
	0.20 ± 0.04 c
	0.61 ± 0.02 b
	0.20 ± 0.01 c
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Tetragalloyl hexoside isomer II
	47.40 ± 11.52 e
	12.39 ± 0.20 e
	226.44 ± 28.55 b
	131.08 ± 0.42 cd
	172.39 ± 1.80 c
	114.57 ± 2.03 d
	0.76 ± 0.31 e
	1.45 ± 0.03 e
	285.40 ± 30.73 a
	309.40 ± 16.57 a
	109.04 ± 2.35 d
	122.45 ± 6.28 cd

	Pentagalloyl hexoside
	2.37 ± 0.64 f
	1.23 ± 0.04 f
	19.34 ± 2.09 b
	9.86 ± 0.41 de
	13.20 ± 0.21 cd
	1.70 ± 0.02 f
	n.d.
	n.d.
	14.61 ± 0.09 c
	38.48 ± 1.98 a
	7.59 ± 0.04 e
	n.d.

	Hydrolizable tannins
	732.85 ± 123.05 cd
	388.72 ± 41.15 fg
	1707.38 ± 58.52 a
	523.42 ± 1.99 ef
	899.70 ± 3.78 bc
	962.34 ± 8.63 b
	413.61 ± 24.57 fg
	1546.40 ± 65.56 a
	705.51 ± 16.21 de
	928.25 ± 11.75 b
	267.22 ± 6.88 g
	293.57 ± 8.59 g

	Tannins
	734.05 ± 122.98 cd
	389.61 ± 41.10 fg
	1709.39 ± 58.36 a
	525.02 ± 1.88 ef
	902.25 ± 3.96 bc
	963.05 ± 8.51 b
	413.61 ± 24.57 fg
	1548.48 ± 65.80 a
	705.51 ± 16.21 de
	928.25 ± 11.75 b
	267.22 ± 6.88 g
	293.57 ± 8.59 g

	4´-Hydroxyphenylacetic acid
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Galloylquinic acid
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	0.53 ± 0.05 a
	0.55 ± 0.02 a
	n.d.
	n.d.
	n.d.
	n.d.

	Benzene-1,2,3-triol
	8.52 ± 0.71 fg
	4.44 ± 0.20 g
	28.07 ± 1.53 b
	7.25 ± 0.03 g
	14.45 ± 0.73 e
	15.63 ± 0.22 de
	17.64 ± 0.08 cde
	35.45 ± 1.49 a
	19.80 ± 0.21 cd
	22.03 ± 0.43 c
	13.52 ± 3.21 ef
	20.49 ± 1.99 cd

	4-Hydroxy-3-methoxybenzaldehyde
	0.24 ± 0.16 cd
	n.d.
	2.64 ± 0.17 a
	n.d.
	0.26 ± 0.01 cd
	n.d.
	2.25 ± 0.10 b
	0.42 ± 0.17 c
	n.d.
	n.d.
	n.d.
	n.d.

	Phloridzin
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.
	n.d.

	Other phenolic compounds
	8.76 ± 0.55 gh
	4.44 ± 0.20 h
	30.72 ± 1.70 b
	7.25 ± 0.03 h
	14.71 ± 0.72 ef
	15.63 ± 0.22 def
	20.42 ± 0.23 cd
	36.42 ± 1.68 a
	19.80 ± 0.21 cde
	22.03 ± 0.43 c
	13.52 ± 3.21 fg
	20.49 ± 1.99 cd

	-Galactopyrasonyl glucose
	654.73 ± 91.45 f
	1094.76 ± 47.11 e
	1374.61 ± 87.17 c
	1135.51 ± 4.65 de
	1345.55 ± 2.56 c
	1284.44 ± 5.87 cd
	388.74 ± 10.10 g
	1306.04 ± 4.69 cd
	1169.83 ± 20.34 de
	535.02 ± 9.99 fg
	2751.99 ± 38.38 a
	1859.36 ± 49.80 b

	Others
	654.73 ± 91.45 f
	1094.76 ± 47.11 e
	1374.61 ± 87.17 c
	1135.51 ± 4.65 de
	1345.55 ± 2.56 c
	1284.44 ± 5.87 cd
	388.74 ± 10.10 g
	1306.04 ± 4.69 cd
	1169.83 ± 20.34 de
	535.02 ± 9.99 fg
	2751.99 ± 38.38 a
	1859.36 ± 49.80 b

	Total phenolics
	1735.02 ± 228.64 d
	1097.87 ± 38.24 e
	4480.57 ± 324.20 a
	1761.39 ± 7.52 d
	2422.96 ± 1.14 c
	2365.75 ± 11.76 c
	1826.09 ± 40.65 d
	3595.35 ± 144.03 b
	1759.27 ± 19.46 d
	2222.80 ± 20.76 cd
	706.00 ± 2.37 e
	627.06 ± 37.82 e

	Total compounds
	2389.75 ± 320.09 ef
	2192.62 ± 8.87 f
	5855.19 ± 237.03 a
	2896.90 ± 2.87 d
	3768.51 ± 1.42 c
	3650.19 ± 17.63 c
	2214.83 ± 50.75 f
	4901.39 ± 139.33 b
	2929.10 ± 0.88 d
	2757.82 ± 10.77 de
	3457.99 ± 40.75 c
	2486.42 ± 87.61 def


Dissimilar letters within a row indicate significant differences (p < 0.05).


Table S4. Three-way ANOVA: influence of the plant origin (North and South of Tunisia), bioactive extraction technique (maceration, ultrasound-assisted extraction, UAE), solvent (ethanol (E), ethanol: water (E:W; 75:25), methanol:water (M:W; 80:20), water (W), lactic acid: sodium acetate (LA:SA; 3:1); sucrose: citric acid (S:CA; 1:1) on the extraction of polyphenol compounds (µg/ g DW) determined by HPLC-HRMS.
	
	
	SA
	FA
	p-CA
	4-CQA
	5-CQA
	2,5-DHBA
	3,4-DHBZ
	SrA
	VA
	GA

	Origin (A)
	South
	0.04 ± 0.09
	5.15 ±  8.86
	6.97 ± 8.44
	0.30 ± 0.46
	1.21 ± 1.41
	0.16 ± 0.26
	1.28 ± 0.91
	3.76 ± 6.97
	0.72 ± 1.53
	602.63  ± 400.63

	
	North
	0.00 ± 0.00
	2.78 ±  5.42
	2.87 ± 1.78
	0.04 ± 0.10
	0.33  ± 0.52
	0.04 ± 0.13
	0.87  ± 1.06
	4.28 ± 10.18
	0.77 ±  1.60
	503.46  ±  314.72

	
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.0347
	0.3887
	<0.0001

	Extraction
technique (B)
	Maceration
	0.04 ± 0.09
	6.64 ±  9.63
	5.71 ± 7.14
	0.16 ± 0.22
	0.72  ± 0.91
	0.17 ± 0.28
	1.43  ± 1.15
	2.60 ± 3.18
	1.49 ±  1.93
	587.89  ±  344.36

	
	UAE
	0.00 ± 0.00
	1.28 ±  1.72
	4.14 ± 5.55
	0.18 ± 0.45
	0.82  ± 1.35
	0.03 ± 0.07
	0.73  ± 0.69
	5.44 ± 11.75
	0.00 ± 0.00
	518.20  ± 378.90

	
	P value
	<0.0001
	<0.0001
	<0.0001
	0.0276
	0.0022
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	Solvent (C )
	E
	0.00 ± 0.00
	1.50 ± 0.56
	2.65 ± 1.11
	0.00 ± 0.00
	0.00 ± 0.00
	0.03 ± 0.06
	0.34  ± 0.23
	0.12 ± 0.22
	0.48 ±  0.52
	322.60  ± 85.13

	
	E: W (70:30)
	0.05 ± 0.10
	5.02 ± 4.67
	5.48 ± 3.53
	0.21 ± 0.17
	1.17 ± 0.60
	0.12 ± 0.15
	1.35  ± 0.73
	2.60 ± 1.53
	1.51 ±  1.61
	717.64  ±  349.67

	
	M: W (80:20)
	0.00 ±  0.00
	2.38 ±  2.02
	3.32 ± 1.21
	0.20  ± 0.25
	0.96  ± 0.93
	0.05 ± 0.09
	1.27  ± 0.54
	0.00 ± 0.00
	0.00 ± 0.00
	592.22  ±  40.37

	
	W
	0.06 ±  0.11
	14.89 ±  14.02
	14.07 ± 11.78
	0.62  ± 0.22
	2.31  ± 0.73
	0.40 ± 0.41
	1.55  ± 0.33
	2.98 ± 3.07
	2.48 ±  2.67
	1069.47  ±  287.39

	
	LA:SA (3:1)
	0.00 ± 0.00
	0.00 ± 0.00
	1.75 ± 0.61
	0.00 ± 0.00
	0.18  ± 0.33
	0.00 ± 0.00
	1.62  ± 1.80
	18.42 ± 13.99
	0.00 ± 0.00
	513.72  ±  48.17

	
	S:CA (1:1)
	0.00 ± 0.00
	0.00 ± 0.00
	2.26 ± 0.82
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	0.35  ± 0.65
	0.00 ± 0.00
	0.00 ± 0.00
	102.63  ±  22.48

	
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	A x B interaction
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.3887
	<0.0001

	A x C interaction
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.0108
	0.9475
	<0.0001

	B x C interaction
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	A x B x C interaction
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.0001
	<0.0001
	<0.0001
	0.9475
	<0.0001


Results are expressed as mean values ± standard deviation of three independent extractions for polyphenolic extraction. SA, sinapic acid; FA, 4´-hydroxy-3´-methoxycinnamic acid (ferulic acid); p-CA, 4´-hydroxycinnamic acid (p-coumaric acid); 4-CQA, 4-caffeoylquinic acid; 5-CQA, 5-caffeoylquinic acid; 2,5-DHBA, 2,5-dihydroxybenzoic acid; 3,4-DHBZ, 3,4-dihydroxybenzoic acid; SrA, 3,5-dimethoxy-4-hydroxybenzoic acid (syringic acid); VA, 4-hydroxy-3-methoxybenzoic acid (vanillic acid); GA, 3,4,5-trihydroxybenzoic acid (gallic acid).


	
	
	4-HBA
	M-DG
	EG
	EDG
	C
	EC
	EGC
	N
	E
	Q

	Plant origin (A)
	South
	3.61 ± 2.86
	0.42  ± 1.10
	96.78  ± 299.49
	0.15  ± 0.50
	3.18  ± 2.39
	0.35 ± 0.39
	2.54 ± 1.89
	620.59 ± 472.44
	1.20 ± 0.46
	0.34 ± 0.53

	
	North
	2.05  ± 2.33
	1.32  ± 3.12
	40.10  ± 122.78
	1.16  ± 3.20
	2.48  ± 2.47
	0.04 ± 0.13
	2.29 ± 2.14
	592.25 ± 262.49
	1.32 ± 0.64
	0.05 ± 0.18

	
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.0005
	0.0753
	0.0077
	<0.0001

	Extraction 
technique (B)
	Maceration
	2.89  ± 2.08
	1.35  ± 3.22
	129.77  ± 313.59
	0.92  ± 3.17
	2.74 ± 2.33
	0.21 ± 0.38
	2.17 ± 1.87
	620.28 ± 289.95
	1.38 ± 0.60
	0.29 ± 0.46

	
	UAE
	2.77  ± 3.25
	0.39  ± 0.70
	7.11  ± 16.08
	0.38  ± 0.90
	2.91 ± 2.57
	0.19 ± 0.29
	2.66 ± 2.14
	592.56 ± 456.12
	1.15 ± 0.49
	0.10 ± 0.35

	
	P value
	0.1025
	<0.0001
	<0.0001
	0.0021
	0.0037
	0.0004
	<0.0001
	0.0816
	<0.0001
	<0.0001

	Solvent (C )
	E
	1.53  ± 0.92
	0.00  ± 0.00
	3.87  ± 1.54
	0.00  ± 0.00
	0.74 ± 0.55
	0.00 ± 0.00
	0.37 ± 0.55
	471.02 ± 141.46
	0.83 ± 0.37
	0.00 ± 0.00

	
	E: W (70:30)
	3.52  ± 2.28
	0.00  ± 0.00
	395.45  ± 450.52
	3.92  ± 4.65
	4.56 ± 1.60
	0.26 ± 0.28
	1.70 ± 0.75
	829.19 ± 220.84
	1.86 ± 0.65
	0.34 ± 0.63

	
	M: W (80:20)
	2.41  ± 1.21
	4.49  ± 4.28
	1.03  ± 1.49
	0.00  ± 0.00
	3.30 ± 1.55
	0.36 ± 0.43
	1.72 ± 0.64
	666.79 ± 165.71
	1.50 ± 0.45
	0.19 ± 0.35

	
	W
	3.18  ± 1.49
	0.00  ± 0.82
	7.22  ± 8.21
	0.00  ± 0.00
	2.46 ± 1.11
	0.23 ± 0.40
	1.46 ± 0.51
	1077.00 ± 200.80
	0.98 ± 0.25
	0.00 ± 0.00

	
	LA:SA (3:1)
	6.05  ± 4.20
	0.74  ± 0.79
	2.41  ± 3.40
	0.00  ± 0.00
	5.91 ± 1.98
	0.33 ± 0.38
	5.31 ± 0.49
	362.90 ± 112.91
	1.60 ± 0.38
	0.49 ± 0.58

	
	S:CA (1:1)
	0.28  ± 0.53
	0.00  ± 0.00
	0.66  ± 1.16
	0.00  ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	3.92 ± 2.45
	231.63 ± 51.73
	0.83 ± 0.08
	0.16 ± 0.30

	
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	A x B interaction
	P value
	0.2865
	<0.0001
	<0.0001
	<0.0001
	0.0385
	<0.0001
	<0.0001
	0.0032
	0.9118
	0.0064

	A x C interaction
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	B x C interaction
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	A x B x C interaction
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.0001
	<0.0001


Results are expressed as mean values ± standard deviation of three independent extractions for polyphenolic extraction. 4-HBA, 4-hydroxybenzoic acid; M-DG, methyl-digallate; EG, ethylgallate; EDG, ethyl digallate; C, catechin; EC, epicatechin; EGC, epigallocatechin; N, naringenin; E, eriodictyol; Q, quercetin.

	
	
	IQ
	Q-3-O-A
	H
	R
	Qr
	Iqr
	IR-3-O-G
	T
	A
	A 7-O-G

	Plant origin (A)
	South
	25.37 ± 18.21
	2.80 ± 3.08
	21.53 ± 16.15
	3.76 ± 2.92 
	114.34 ± 76.12
	24.64 ± 19.01
	0.32 ± 0.37
	2.45 ±  1.53
	1.09 ±  1.15
	1.53 ±  1.31

	
	North
	11.37 ± 8.43
	0.75 ± 1.23
	9.15 ± 7.28
	1.48 ± 1.00
	58.45 ± 40.75
	10.72  ± 7.84
	0.19 ±  0.31
	4.20 ±  2.43
	1.60 ±  1.84
	0.93 ±  0.81

	
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	Extraction 
technique (B)
	Maceration
	21.38 ± 18.03
	2.50 ± 3.15
	18.23 ± 16.11
	3.08 ± 2.92
	99.15 ± 70.13
	20.72  ± 18.14
	0.34 ±  0.39
	4.05 ±  2.36
	1.53 ±  1.58
	1.37 ±  1.27

	
	UAE
	15.37 ± 12.69
	1.05 ± 1.49
	12.45 ± 10.82
	2.16 ± 1.81
	73.64 ± 61.86
	14.63  ± 13.25
	0.17 ±  0.28
	2.60 ±  1.80
	1.16 ±  1.51
	1.09 ±  0.95

	
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	Solvent (C )
	E
	5.19 ± 2.21
	0.00 ± 0.00
	3.91 ± 1.66
	0.82 ± 0.21
	36.24 ± 12.81
	5.19  ± 2.21
	0.00 ±  0.00
	1.38 ±  0.75
	0.26 ±  0.47
	0.44 ±  0.18

	
	E: W (70:30)
	26.94 ± 16.88
	4.09 ± 3.38
	23.45 ± 14.07
	4.29 ± 2.89
	119.99 ± 69.13
	27.17  ± 16.86
	0.53 ±  0.40
	4.13 ±  2.59
	3.02 ±  1.00
	2.29 ±  0.76

	
	M: W (80:20)
	24.23 ± 17.53
	3.52 ± 3.33
	21.22 ± 16.81
	3.83 ± 3.02
	103.91 ± 68.31
	24.23  ± 17.53
	0.43 ±  0.36
	3.47 ±  1.42
	2.30 ±  0.93
	1.79 ±  1.09

	
	W
	10.43 ± 7.65
	0.56 ± 1.33
	8.59 ± 6.52
	1.44 ± 1.24
	49.68 ± 33.07
	10.43  ± 7.65
	0.00 ±  0.14
	5.20 ±  2.58
	0.00 ±  0.77
	0.00 ±  0.70

	
	LA:SA (3:1)
	35.60 ± 12.83
	2.48 ± 1.27
	29.30 ± 11.56
	4.49 ± 2.15
	171.32 ± 50.78
	33.62  ± 15.48
	0.59 ±  0.20
	4.52 ±  1.80
	2.49 ±  1.61
	2.34 ±  0.68

	
	S:CA (1:1)
	7.84 ± 3.16
	0.00 ± 0.00
	5.55 ± 2.55
	0.85 ± 0.26
	37.23 ± 8.90
	5.40  ± 2.22
	0.00 ±  0.00
	1.26 ±  0.66
	0.00 ± 0.00
	0.51 ±  0.30

	
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	A x B interaction
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.0007
	<0.0001
	0.0771
	<0.0001
	<0.0001
	0.0002

	A x C interaction
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	B x C interaction
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	A x B x C interaction
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.0002


Results are expressed as mean values ± standard deviation of three independent extractions for polyphenolic extraction. IQ, isoquercitrin; Q-3-O-A, quercetin-3-O-arabinoside; H, hyperoside; R, reynoutrin; Qr, quercitrin; Iqr, isoquercitrin; IR-3-O-G, isorhamnetin-3-O-glucoside; T, taxifolin; A, apigenin; A 7-O-G, apigenin 7-O-glucoside.


	
	
	A 7-O-Gr
	L
	L 7-O-G
	L 8-C-G
	P B1
	P B2
	GH isomer I
	GH isomer II
	GH isomer III
	GH isomer IV

	Plant origin (A)
	South
	0.34 ± 0.42
	3.21 ± 2.16
	0.43 ± 0.68
	0.00 ± 0.00
	0.73 ± 0.90
	1.02 ± 0.90
	190.26 ± 322.87 
	14.49 ± 20.85
	18.07 ± 27.63
	428.17  ± 342.79

	
	North
	0.00 ± 0.00
	3.51 ± 2.60
	0.36 ± 0.51
	0.06 ± 0.14
	0.30 ± 0.45
	0.62 ± 0.60
	88.01 ± 157.25
	8.31 ± 13.87
	16.16  ± 28.91
	164.23  ± 148.42

	
	P value
	<0.0001
	0.0934
	0.0012
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.0004
	<0.0001

	Extraction 
technique (B)
	Maceration
	0.22 ± 0.43 
	3.76 ± 2.47
	0.39 ± 0.42
	0.06 ± 0.14
	0.51 ± 0.79
	0.92 ± 0.89
	170.64 ± 312.01
	17.40 ± 21.89
	15.15  ± 16.18
	241.54  ± 218.18

	
	UAE
	0.12 ± 0.21
	2.96 ± 2.24
	0.40 ± 0.74
	0.00 ± 0.00
	0.52 ± 0.69
	0.72 ± 0.66
	107.63 ± 187.09
	5.40 ± 9.64
	19.08  ± 36.49
	350.86  ± 349.35

	
	P value
	<0.0001
	0.0001
	0.3581
	<0.0001
	0.4655
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	Solvent (C )
	E
	0.00 ± 0.00
	2.41 ± 0.95
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	1.00 ± 0.26
	603.32 ± 290.70
	20.09 ± 21.00
	2.31  ± 2.50
	184.79  ± 163.87

	
	E: W (70:30)
	0.40 ± 0.47
	5.71 ± 1.88
	0.49 ± 0.45
	0.10 ± 0.18
	1.17 ± 0.57
	1.16 ± 0.49
	229.96 ± 116.13
	25.80 ± 28.19
	7.03  ± 8.34
	318.48  ± 141.71

	
	M: W (80:20)
	0.40 ± 0.52
	4.43 ± 1.37
	0.97 ± 0.93
	0.09 ± 0.16
	1.15 ± 1.05
	1.67 ± 0.78
	0.00 ± 0.00
	0.00 ± 0.00
	15.22  ± 3.24
	551.38  ± 260.43

	
	W
	0.00 ± 0.19
	0.14 ± 1.63
	0.00 ± 1.10
	0.00 ± 0.00
	0.77 ± 0.47
	1.09 ± 0.67
	1.54 ± 1.96
	21.90 ± 11.38
	72.73  ± 17.41
	257.95  ± 357.41

	
	LA:SA (3:1)
	0.23 ± 0.24
	5.52 ± 1.52
	0.91 ± 0.32
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	0.62 ± 1.15
	5.40  ± 5.82
	432.87  ± 458.54

	
	S:CA (1:1)
	0.00 ± 0.00
	1.95 ± 0.97
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	0.00  ± 0.00
	31.72  ± 13.81

	
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	A x B interaction
	P value
	<0.0001
	0.5252
	<0.0001
	<0.0001
	0.004
	0.0034
	0.0749
	0.0113
	<0.0001
	<0.0001

	A x C interaction
	P value
	<0.0001
	0.1137
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.0388
	<0.0001

	B x C interaction
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	A x B x C interaction
	P value
	<0.0001
	0.139
	<0.0001
	<0.0001
	<0.0001
	0.0136
	0.0018
	0.0017
	<0.0001
	<0.0001


Results are expressed as mean values ± standard deviation of three independent extractions for polyphenolic extraction. A 7-O-G, apigenin 7-O-glucuronide; L, luteolin; L 7-O-G, luteolin 7-O-glucoside; L 8-C-G, luteolin 8-C-glucoside; P B1, procyanidin B1; P B2, procyanidin B2; GH isomer I, galloylhexoside isomer I; GH isomer II, galloylhexoside isomer II; GH isomer III, galloylhexoside isomer III; GH isomer IV, galloylhexoside isomer IV.


	
	
	GH
isomer V
	GdH
isomer I
	GdH
isomer II
	GdH
isomer III
	DG H
isomer I
	DG H
isomer II
	DGH
isomer III
	DGH
isomer IV
	TGH isomer I
	TGH
isomer II

	Plant origin (A)
	South
	16.54 ± 21.10
	79.39 ± 93.95
	53.46 ± 102.61
	11.73 ± 17.30
	4.42 ± 11.47
	10.69 ± 13.05
	21.86 ± 20.08
	70.07 ± 46.25
	4.04 ± 3.65
	5.23 ± 3.91

	
	North
	16.00 ± 22.29
	128.66 ± 149.54
	60.58 ± 74.97
	6.72 ± 7.39
	5.55 ± 14.93
	10.17 ± 13.86
	24.08 ± 21.51
	45.32 ± 30.86
	5.94 ± 6.11
	5.73 ± 4.46

	
	P value
	0.0646
	<0.0001
	0.0047
	<0.0001
	<0.0001
	0.0211
	<0.0001
	<0.0001
	<0.0001
	0.2967

	Extraction 
technique (B)
	Maceration
	14.09 ± 13.43
	91.93 ± 106.35
	68.82 ± 108.45
	11.35 ± 14.79
	0.05 ± 0.16
	8.17 ± 7.73
	20.76 ± 17.42
	57.96 ± 45.49
	5.88 ± 5.72
	6.10 ± 4.53

	
	UAE
	18.44 ± 27.42
	116.13 ± 144.36
	45.22 ± 64.21
	7.10 ± 11.79
	9.93 ± 17.44
	12.69 ± 17.08
	25.18 ± 23.55
	57.44 ± 36.63
	4.10 ± 4.25
	4.86 ± 3.74

	
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.8007
	<0.0001
	0.0151

	Solvent (C )
	E
	1.43 ± 0.39
	7.47 ± 3.69
	1.51 ± 1.67
	2.17 ± 1.53
	0.53 ± 0.63
	0.80 ± 0.43
	4.23 ± 1.49
	12.29 ± 5.57
	0.98 ± 0.39
	3.07 ± 3.10

	
	E: W (70:30)
	9.23 ± 4.53
	134.45 ± 151.40
	42.56 ± 41.28
	11.35 ± 5.06
	0.91 ± 1.69
	13.17 ± 9.16
	32.69 ± 21.62
	77.01 ± 42.87
	8.91 ± 6.82
	7.27 ± 5.06

	
	M: W (80:20)
	12.32 ± 1.43
	133.20 ± 64.28
	40.22 ± 20.80
	5.07 ± 5.51
	4.94 ± 5.49
	12.61 ± 0.98
	30.78 ± 0.75
	75.75 ± 29.15
	5.89 ± 2.29
	7.65 ± 1.82

	
	W
	59.50 ± 16.09
	266.33 ± 78.35
	227.71 ± 144.32
	30.00 ± 23.36
	23.42 ± 5.49
	26.47 ± 5.67
	39.90 ± 13.61
	41.75 ± 32.27
	1.59 ± 2.72
	2.21 ± 3.24

	
	LA:SA (3:1)
	12.23 ± 2.13
	64.76 ± 18.85
	28.06 ± 6.42
	5.46 ± 1.09
	0.00 ± 0.00
	8.75 ± 0.93
	19.21 ± 2.46
	101.39 ± 33.70
	11.16 ± 2.45
	10.08 ± 3.10

	
	S:CA (1:1)
	2.90 ± 1.09
	17.95 ± 6.46
	2.06 ± 2.19
	1.28 ± 1.64
	0.14 ± 0.26
	0.79 ± 0.74
	11.00 ± 2.87
	38.00 ± 10.37
	1.38 ± 1.44
	2.60 ± 0.83

	
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	A x B interaction
	P value
	0.0438
	0.0011
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.0138
	0.165
	0.0005
	0.3241

	A x C interaction
	P value
	0.0005
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.0004
	<0.0001
	<0.0001
	<0.0001
	0.7442

	B x C interaction
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	A x B x C interaction
	P value
	0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.072
	<0.0001
	0.0891


Results are expressed as mean values ± standard deviation of three independent extractions for polyphenolic extraction. GH isomer V, galloylhexoside isomer V; GdH isomer I, galloyl dihexoside isomer I; GdH isomer II, galloyl dihexoside isomer II; GdH isomer III, galloyl dihexoside isomer III; DG H isomer I, digalloyl hexoside isomer I; DG H isomer II, digalloyl hexoside isomer II; DG H isomer III, digalloyl hexoside isomer III; DG H isomer IV, digalloyl hexoside isomer IV; TGH, trigalloyl hexoside isomer I;TGH isomer I, trigalloyl hexoside isomer II.


	
	
	TGH isomer III
	TGH isomer IV
	TGH isomer V
	TeGH isomer I
	TeGH isomer II
	PGH
	4-HPAA
	GQA
	PGol
	V

	Plant origin (A)
	South
	32.15 ± 20.22
	27.49 ± 19.99
	1.55 ± 1.41
	0.24 ± 0.69
	78.96 ± 65.32
	2.28 ± 3.48
	1.14 ± 3.85
	0.00 ±  0.01
	20.59 ± 10.73
	0.64 ± 0.92

	
	North
	30.01 ± 22.52
	31.95 ± 25.50
	1.91 ± 1.40
	0.20 ± 0.41
	127.73 ± 103.46
	9.03 ± 11.16
	0.00 ± 0.00
	0.09 ±  0.21
	17.27 ± 8.66
	0.48 ± 0.91

	
	P value
	0.0226
	<0.0001
	<0.0001
	0.0138
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.0001

	Extraction 
technique (B)
	Maceration
	30.35 ± 21.54
	30.58 ± 23.09
	2.05 ± 1.72
	0.40 ± 0.76
	113.48 ± 91.73
	5.77 ± 6.60
	1.14 ± 3.85
	0.05 ±  0.15
	19.43 ± 8.48
	0.92 ± 1.15

	
	UAE
	31.80 ± 21.29
	28.86 ± 22.93
	1.40 ± 0.90
	0.04 ± 0.08
	93.21 ± 87.08
	5.54 ± 10.81
	0.00 ± 0.00
	0.05 ±  0.15
	18.44 ± 11.11
	0.20 ± 0.33

	
	P value
	0.1115
	0.0076
	<0.0001
	<0.0001
	<0.0001
	0.3553
	<0.0001
	0.9136
	0.0137
	<0.0001

	Solvent (C )
	E
	9.06 ± 4.49
	5.71 ± 2.15
	0.19 ± 0.13
	0.00 ± 0.00
	23.86 ± 15.97
	0.97 ± 1.02
	0.00 ± 0.00
	0.00 ±  0.00
	6.95 ± 2.10
	0.25 ± 0.35

	
	E: W (70:30)
	48.75 ± 11.81
	41.82 ± 20.66
	3.03 ± 1.43
	1.03 ± 1.05
	151.64 ± 48.48
	8.24 ± 7.86
	0.00 ± 0.00
	0.00 ±  0.00
	19.30 ± 12.43
	1.64 ± 1.44

	
	M: W (80:20)
	38.84 ± 8.83
	37.23 ± 11.13
	2.80 ± 0.78
	0.29 ± 0.22
	125.10 ± 33.06
	4.85 ± 5.32
	0.00 ± 0.00
	0.00 ±  0.00
	15.52 ± 0.79
	0.51 ± 0.57

	
	W
	12.18 ± 16.30
	10.92 ± 14.22
	0.71 ± 1.12
	0.00 ± 0.09
	1.44 ± 54.30
	0.00 ± 0.74
	3.41 ± 6.32
	0.27 ±  0.24
	30.92 ± 7.24
	0.97 ± 0.96

	
	LA:SA (3:1)
	56.61 ± 15.89
	60.82 ± 17.32
	2.73 ± 0.52
	0.00 ± 0.00
	237.17 ± 68.97
	17.79 ± 13.11
	0.00 ± 0.00
	0.00 ±  0.00
	24.23 ± 3.71
	0.00 ±  0.00

	
	S:CA (1:1)
	21.02 ± 4.16
	21.83 ± 5.11
	0.92 ± 0.76
	0.00 ± 0.00
	80.86 ± 38.34
	2.09 ± 3.41
	0.00 ± 0.00
	0.00 ±  0.00
	16.68 ± 3.89
	0.00 ±  0.00

	
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	A x B interaction
	P value
	0.084
	0.2681
	0.3028
	<0.0001
	0.2445
	0.0056
	<0.0001
	0.4503
	0.0004
	0.0013

	A x C interaction
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	<0.0001

	B x C interaction
	P value
	<0.0001
	<0.0001
	<0.0001
	<0.0001
	0.0001
	<0.0001
	<0.0001
	0.9999
	<0.0001
	<0.0001

	A x B x C interaction
	P value
	<0.0001
	<0.0001
	0.1653
	<0.0001
	0.0078
	<0.0001
	<0.0001
	0.7078
	0.0031
	<0.0001


Results are expressed as mean values ± standard deviation of three independent extractions for polyphenolic extraction. TGH isomer III, trigalloyl hexoside isomer III; TGH isomer IV, trigalloyl hexoside isomer IV; TGH isomer V, trigalloyl hexoside isomer V; TeGH, tetragalloyl hexoside isomer I; TeGH isomer II, tetragalloyl hexoside isomer II; .PGH, pentagalloyl hexoside; 4-HPAA, 4´-hydroxyphenylacetic acid; GQA, galloylquinic acid; PGol, benzene-1,2,3-triol (pyrogallol); V, 4-hydroxy-3-methoxybenzaldehyde (vanillin).


	
	
	Ph
	-GPG

	Plant origin (A)
	South
	0.14 ± 0.33
	1190.61 ± 519.75

	
	North
	0.00 ±  0.00
	1241.71 ± 612.75

	
	P value
	<0.0001
	0.0455

	Extraction
 technique (B)
	Maceration
	0.14 ± 0.33
	1276.95 ± 741.03

	
	UAE
	0.00 ±  0.00
	1155.37 ± 300.21

	
	P value
	<0.0001
	<0.0001

	Solvent (C )
	E
	0.00 ±  0.00
	892.76 ± 199.34

	
	E: W (70:30)
	0.20 ± 0.38
	1210.73 ± 119.98

	
	M: W (80:20)
	0.22 ± 0.41
	1227.32 ± 115.00

	
	W
	0.00 ±  0.00
	875.20 ± 380.52

	
	LA:SA (3:1)
	0.00 ±  0.00
	935.02 ± 271.69

	
	S:CA (1:1)
	0.00 ±  0.00
	2155.93 ± 679.48

	
	P value
	<0.0001
	<0.0001

	A x B interaction
	P value
	<0.0001
	0.0871

	A x C interaction
	P value
	<0.0001
	0.0001

	B x C interaction
	P value
	<0.0001
	<0.0001

	A x B x C interaction
	P value
	<0.0001
	<0.0001


Results are expressed as mean values ± standard deviation of three independent extractions for polyphenolic extraction. Ph, phloridzin; beta-GPG, -galactopyranosyl glucose.


[bookmark: _GoBack]Table S5. Pearson´s correlations between phenolic compounds and the bioactivity of Ceratonia siliqua L. pulp.

	
	Folin
	ABTS
	DPPH
	
	Folin
	ABTS
	DPPH
	
	Folin
	ABTS
	DPPH
	
	Folin
	ABTS
	DPPH

	Hydroxycinnamic acids
	
	
	
	Flavonols
	
	
	
	Hydrolyzable tannins
	
	
	
	Other phenolic compounds
	
	
	

	Sinapic acid
	0.080
	0.144
	0.077
	Quercetin
	0.623
	0.564
	0.562
	Galloylhexoside isomer I
	-0.324
	-0.017
	-0.319
	4´-Hydroxyphenylacetic acid
	-0.105
	-0.085
	-0.037

	4´-Hydroxy-3´-methoxycinnamic acid
	-0.139
	-0.123
	-0.121
	Isoquercitrin
	0.712
	0.772
	0.795
	Galloylhexoside isomer II
	-0.008
	0.155
	-0.084
	Galloylquinic acid
	-0.110
	-0.241
	-0.227

	4´-Hydroxycinnamic acid
	-0.101
	-0.053
	-0.064
	Guaiaverin
	0.408
	0.536
	0.495
	Galloylhexoside isomer III
	-0.109
	-0.135
	-0.129
	Benzene-1,2,3-triol
	0.538
	0.408
	0.483

	Cryptochlorogenic acid
	-0.124
	-0.090
	-0.071
	Hyperoside
	0.674
	0.743
	0.765
	Galloylhexoside isomer IV
	0.452
	0.542
	0.478
	4-Hydroxy-3-methoxybenzaldehyde
	0.095
	0.161
	0.034

	Chlorogenic acid
	-0.041
	-0.012
	-0.012
	Reynoutrin
	0.592
	0.672
	0.671
	Galloylhexoside isomer V
	0.001
	-0.065
	-0.035
	Phloridzin
	0.086
	0.170
	0.122

	Hydroxybenzoic acids
	
	
	
	Quercitrin 
	0.754
	0.821
	0.830
	Galloyl dihexoside isomer I
	0.068
	0.052
	0.036
	Miscellaneous
	
	
	

	2,5-Dihydroxybenzoic acid
	-0.136
	-0.109
	-0.100
	Isorhamnetin-3-O-glucoside
	0.617
	0.703
	0.697
	Galloyl dihexoside isomer II
	-0.071
	-0.118
	-0.078
	Galactopyranosyl glucose
	-0.058
	-0.300
	-0.174

	3,4-Dihydroxybenzoic acid
	0.289
	0.435
	0.435
	Flavanonols
	
	
	
	Galloyl dihexoside isomer III
	-0.065
	-0.048
	-0.007
	Antioxidant capacity
	
	

	3,5-Dimethoxy-4-hydroxybenzoic acid
	0.631
	0.538
	0.604
	Taxifolin
	0.247
	0.240
	0.281
	Digalloyl hexoside isomer I
	0.141
	0.162
	0.114
	Folin
	1
	0.875
	0.935

	4-Hydroxy-3-methoxybenzoic acid
	-0.033
	-0.024
	-0.074
	Flavones
	
	
	
	Digalloyl hexoside isomer II
	0.185
	0.197
	0.170
	ABTS
	0.875
	1
	0.923

	3,4,5-Trihydroxybenzoic acid
	0.173
	0.286
	0.200
	Apigenin
	0.387
	0.520
	0.472
	Digalloyl hexoside isomer III
	0.748
	0.736
	0.785
	DPPH
	0.935
	0.923
	1

	4-Hydroxybenzoic acid
	0.691
	0.681
	0.662
	Apigenin 7-O-glucoside
	0.626
	0.712
	0.707
	Trigalloyl hexoside isomer I
	0.634
	0.692
	0.684
	
	
	
	

	Phenolic (gallate) esters
	
	
	
	Apigenin 7-O-glucuronide
	0.311
	0.406
	0.380
	Trigalloyl hexoside isomer II
	0.584
	0.686
	0.632
	
	
	
	

	Methyl-digallate
	-0.123
	-0.027
	0.024
	Luteolin
	0.527
	0.645
	0.583
	Trigalloyl hexoside isomer III
	0.690
	0.700
	0.738
	
	
	
	

	Ethylgallate
	0.278
	0.356
	0.192
	Luteolin 7-O-glucoside
	0.441
	0.515
	0.530
	Trigalloyl hexoside isomer IV
	0.726
	0.695
	0.752
	
	
	
	

	Ethyl digallate
	0.137
	0.173
	0.108
	Condensed tannins
	
	
	
	Trigalloyl hexoside isomer V
	0.517
	0.596
	0.591
	
	
	
	

	Flavan-3-ols
	
	
	
	Procyanidin B1
	-0.159
	-0.029
	-0.044
	Tetragalloyl hexoside isomer I
	0.237
	0.335
	0.187
	
	
	
	

	Catechin
	0.713
	0.796
	0.751
	Procyanidin B2
	-0.315
	-0.045
	-0.195
	Tetragalloyl hexoside isomer II
	0.630
	0.653
	0.708
	
	
	
	

	Epicatechin
	0.335
	0.366
	0.379
	
	
	
	
	Pentagalloyl hexoside
	0.442
	0.431
	0.479
	
	
	
	

	Epigallocatechin
	0.714
	0.484
	0.684
	
	
	
	
	
	
	
	
	
	
	
	

	Flavanones
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Naringenin
	-0.150
	-0.030
	-0.111
	
	
	
	
	
	
	
	
	
	
	
	

	Eriodictyol
	0.470
	0.546
	0.514
	
	
	
	
	
	
	
	
	
	
	
	


In bold correlations are significant (p ≤ 0.01).
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	Figure S1. Extracted ion chromatograms (EIC) of the 72 compounds identified in carob extracts from North and South of Tunisia and using different extraction techniques (maceration or ultrasound-assisted extraction) and solvents (ethanol 100% or 75%, methanol 80%, lactic acid: sodium acetate (3:1) or citric acid: sucrose (1:1)).




image4.png
Relative Abundance

6-Galactopyranosyl glucose (1.28 min)

50%

109

5{% Galloyl-hexoside isomers 1, 11, 11}, IV and V (1.54, 1.82, 2.19, 2.63, 3.1min)
0

100"

50% /Aisfﬁihvdrovaenzoicacid (3.17 min)

109

50% Galloylquinic acid (3.23 min)

105

50 Benzene-1,2,3-triol (3.4 min)

109

50- Digalloy! — hexoside isomers I, 11, 11 (3.82, 6.65, 8.3 min)

g 5

J//\/\ Galloyl — dihexoside isomers |, I1, 111 (5.19, 5.99, 6.35 min)

§°

3,4-Dihydroxybenzoic acid (6.33 min)

3

i B e e e e e N ey s i
2 4 6 8 10 12 14
Time (min)

oo T LT o T d

Base peak m/z 341.1078

Base peak m/z 331.0660

Base peak m/z 169.0131

Base peak m/z 343.0660

Base peak m/z 125.0233

Base peak m/z 483.0769

Base peak m/z 493.1188

Base peak m/z 153.0182




image5.png
Relative Abundance

3

Procyanidin B1 (8.14 min)

g &

e —

Epigallocatechin (8.21 min)

g B

5

—

-Dihydroxybenzoic acid (8.28 min)

g 5

A‘kwdrox\/benzoicacid (8.3 min)

g 5

S

Catechin (8.62 min)

N

Trigalloyl-hexoside isomers|, 11, 1I, 1V and V (8.63, 9, 9.3, 9.48, 9.85 min)

g 5

J{Ihlorogenic acid (8.69 min)

g 5

o

|

Cryptochlorogenic acid (8.79 min)

oo T LT T T T hin s T D Do pon Do T ponn Tvn T s T

L
12 14
Time (min)

T
16

Base peak m/z 577.134

Base peak m/z 305.0656

Base peak m/z 153.0182

Base peak m/z 137.0233

Base peak m/z 289.0707

Base peak m/z 635.0879

Base peak m/z 353.0867

Base peak m/z 353.0867




image6.png
Relative Abundance

3

/Mdrox\/phenvlacetic acid (8.85 min)

Base peak m/z 151.039

g &

A Procyanidin B2 (9.03 min)

Base peak m/z 577.134

g B

R\a‘,AcDihydroxycinnamicacid (9.19 min)

Base peak m/z 179.0339

g 5

4-Hydroxy-3-methoxybenzoic acid (9.27 min)

Base peak m/z 167.0339

g 5

Base peak m/z 593.1501

N

Epicatechin (9.49 min)

ﬂ Vicenin-2 (9.35 min)

Base peak m/z 289.0707

g 5

’AProc\/anidin C1(9.64min)

Base peak m/z 865.1974

§O

3

3,5-Dimethoxy-4-hydroxybenzoic acid (9.64 min)

Base peak m/z 197.0444

o

oot DT T b hon T T Do Dol pon T T pon T oo T

T
10 12 14 16
Time (min)




image7.png
Relative Abundance

3

ATetragallovl hexoside (9.87 and 10.44 min)

g &

Quercetin glucuronide (10.21 min)

g B

[L Orientin (10.28 min)

g 5

AﬂKaempferolrirglucoirrhamnoside (10.85 min)

g 5

h}—wdrox\/cinnamic acid (10.61min)

N

Rutin (10.65 min)

g 5

Ethyl gallate (10.67 min)

§O

3

4-Hydroxy-3-methoxybenzaldehyde (10.78 min)

o

oot DT T b hon T T Do Dol pon Do T pon T oo T

R ] s e Sl Mt L A i
10 12 14 16 18

Time (min)

Base peak m/z 787.0988

Base peak m/z 479.0820

Base peak m/z 447.0922

Base peak m/z 597.1814

Base peak m/z 163.039

Base peak m/z 609.145

Base peak m/z 197.0444

Base peak m/z 151.039




image8.png
Relative Abundance

g

3

Hyperoside (10.91 min)

Base peak m/z 463.0871

g &

Isoquercitrin (10.99 min)

Base peak m/z 463.0871

g B

Methyl-digallate (11.00 min)

Base peak m/z 335.0398

g 5

]&teolm 7-O-glucoside (11.05 min)

Base peak m/z 447.0922

g 5

l\\uteolm 7-O-glucuronide (11.06 min)

Base peak m/z 461.0714

N

kHvdrcx\/ 3"methoxycinnamic acid (11.27 min)

Base peak m/z 193.0495

g 5

Reynoutrin (11.32 min)

Base peak m/z 433.0765

§O

3

/\
B

Pentagalloyl hexoside (11.32 min)

Base peak m/z 939.1098

o

oo T LT T T T hin s T D Do pon Do T ponn Tvn T s T

T
14
Tlme (min)

T
16




image9.png
Relative Abundance

] ﬂTaxifolin (11.34 min) Base peak m/z 303.0499
J\\Sinapic acid (11.34 min) Base peak m/z 223.0601
ﬂ Narirutin (11.41 min) Base peak m/z 579.1708
1055
507 ILGuaiaverin (11.43 min) Base peak m/z 433.0765
1093
50] AApiir\ (11.63 min) Base peak m/z 563.1395
1093
50 ftsochlomgenicacidlx(n 7 min) Base peak m/z 515.1184
1035
o] A Quercitrin (11.75 min) Base peak m/z 447.0922
== —————————e-—e LASiad ket My aid Lt iand Mty ail el ety WA LA L) LA AR A L kbt ua
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (min)




image10.png
Relative Abundance

g 5

3

Isorhamnetin-3-O-glucoside (11.81min)

g &

Apigenin 7-O-glucoside (11.88 min)

g B

Apigenin 7-O-glucuronide (11.95 min)

g 5

Phloridzin (12.37 min)

Ethyl digallate (13.03 min)

N

Eriodictyol (13.83 min)

g 5

Luteolin (14.02 min)

g 5

o

Quercetin (14.04 min)

oo T LT T T T hin s T D Do pon Do T ponn Tvn T s T

T
12

ey
14
Time (min)

T
16

Base peak m/z 477.1027

Base peak m/z 431.0973

Base peak m/z 445.0765

Base peak m/z 435.1286

Base peak m/z 349.0554

Base peak m/z 287.0550

Base peak m/z 285.0394

Base peak m/z 301.0343




image11.png
Relative Abundance

[SEEEN-

Phloretin (15.22 min)

L

Base peak m/z 273.0757

Naringenin (15.3 min) Base peak m/z 271.0601

MW

Apigenin (15.38 min) Base peak m/z 269.0444

Kaempferol (15.6 min) Base peak m/z 285.0393

Time (min)




image1.png




image2.png
foods




image3.png




