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Table S1. Multiple reaction monitoring (MRM) conditions for various phenolic compound using UHPLC-QqQ-MS/MS.

Retention time ~ Peak Peak identification Class [M-H]” MS? Product Collision
(min) (m/z) ion (m/z) energy (V)
6.7 1 5-Caffeoylquinic acid * Hydroxycinnamic acids and derivatives 353 179 20
7.1 2 Quercetin-triglucoside ™ Flavonoids and derivatives 787 625 40
7.4 3 Quercetin-triglucoside ™ Flavonoids and derivatives 787 625 40
7.5 4 Quercetin-triglucoside ™ Flavonoids and derivatives 787 625 40
7.6 5 Kaempferol-3-O-feruloyltriglucoside-7-O-glucoside ™ Flavonoids and derivatives 1109 609 40
7.6 6 Kaempferol-glucoside * Flavonoids and derivatives 447 284 35
7.7 7 Kaempferol-triglucoside ™ Flavonoids and derivatives 771 609 20
7.9 8 Quercetin-3-O-caffeoyldiglucoside-7-O-glucoside ™ Flavonoids and derivatives 949 787 40
7.9 9 3-Caffeoylquinic acid * Hydroxycinnamic acid derivative 353 191 20
8.0 10 Quercetin-3-O-feruloyldiglucoside-7-O-diglucoside * Flavonoid acylated with 1125 771 55
hydroxycinnamic acid

8.0 11 4-Caffeoylquinic acid * Hydroxycinnamic acids and derivatives 353 179 20
8.089 12 Kaempferol-3-O-caffeoyldiglucoside-7-O-diglucoside ™ Flavonoids and derivatives 1095 933 40
8.1 13 Kaempferol-3-O-sinapoyltriglucoside-7-O-diglucoside * Flavonoids and derivatives 1301 771 50
8.1 14 Quercetin-3-O-feruloyldiglucoside-7-O-glucoside * Flavonoids and derivatives 963 801 40
8.1 15 Quercetin-diglucoside ™ Flavonoids and derivatives 625 463 25
8.1 16 Caffeic acid * Hydroxycinnamic acids and derivatives 179 135 10
8.1 17 3-Feruloylquinic acid * Hydroxycinnamic acids and derivatives 367 173 10
8.168 18 Kaempferol-3-O-caffeoyldiglucoside-7-O-glucoside ™ Flavonoids and derivatives 933 609 45
8.3 19 Kaemperol-3-O-sinapoyltriglucoside-7-O-diglucoside * Flavonoids and derivatives 1301 971 50
8.3 20 Quercetin-3-O-feruloyldiglucoside-7-O-glucoside * Flavonoids and derivatives 963 801 40
8.4 21 Kaempferol-3-O-sinapoyldiglucoside-7-O-diglucoside * Flavonoids and derivatives 1139 971 40
8.5 22 Kaempferol-3-O-feruloyltriglucoside-7-O-glucoside ™ Flavonoids and derivatives 1109 947 40
8.5 23 Quercetin-diglucoside ™ Flavonoids and derivatives 625 463 25
8.521 24 Kaempferol-3-O-caffeoyldiglucoside-7-O-glucoside ™ Flavonoids and derivatives 933 609 45
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10.267 54 Quercetin-3-O-feruloyldiglucoside-7-O-diglucoside * Flavonoids and derivatives 1125 771 55

10.38 55 Kaempferol-3-O-feruloyldiglucoside-7-O-glucoside ™ Flavonoids and derivatives 947 609 40
10.4 56 Kaempferol-3-O-caffeoyldiglucoside-7-O-diglucoside * Flavonoids and derivatives 1095 933 40
10.4 57 kaempferol-3-O-p-coumaroyldiglucoside-7-O-glucoside ™ Flavonoids and derivatives 917 609 38
10.5 58 Nicotiflorin (kaempferol-3-O-rutinoside) * Flavonoids and derivatives 593 255 20
10.6 59 Isorhamnetin-3-O-rutinoside * Flavonoids and derivatives 623 315 40
10.7 60 Isorhamnetin-diglucoside * Flavonoids and derivatives 639 315 40
10.8 61 Kaempferol-glucoside * Flavonoids and derivatives 447 284 35
10.8 62 Isorhamnetin-triglucoside Flavonoids and derivatives 801 639 20
10.9 63 Isorhamnetin-triglucoside Flavonoids and derivatives 801 639 20
11 64 Isorhamnetin-triglucoside * Flavonoids and derivatives 801 639 20
11.2 65 1,2-Disinapoylgentiobiose * Hydroxycinnamic acids and derivatives 753 529 22
11.3 66 Isorhamnetin diglucoside ™ Flavonoids and derivatives 639 315 40
11.4 67 Kaempferol-3-O-feruloyldiglucoside * Flavonoids and derivatives 785 609 40
11.4 68 1-Sinapoyl-2-feruloylgentiobiose ®f Hydroxycinnamic acids and derivatives 723 499 22
11.5 69 1,2-Diferuloylgentiobiose * Hydroxycinnamic acids and derivatives 693 499 20
12.1 70 1,2,2'-Trisinapoylgentiobiose ® Hydroxycinnamic acids and derivatives 959 205 40
12.3 71 1,2'-Disinapoyl-2-feruloylgentiobiose * Hydroxycinnamic acids and derivatives 929 705 35
12.5 72 1-Sinapoyl-2-2'diferuloylgentiobiose * Hydroxycinnamic acids and derivatives 899 705 40
12.7 73 Quercetin * Flavonoids and derivatives 301 151 20
14.3 74 Isorhamnetin * Flavonoids and derivatives 315 300 20

 Peak was identified by matching the retention time and m/z value with authentic standard.
b Tentative identification was obtained by comparing their elution order, molecular ions [M—H]™ and MS? fragments with literature data (Lin &
Harnly, 2009, 2010)

¢ Kaempferol glycosides were semi-quantified using cynaroside (luteolin-7-O-glucoside)..



4 Quercetin glycosides were semi-quantified using isoquercitrin (quercetin-3-O-glucoside).
¢Isorhamnetin glycosides were semi-quantified using narcissin (isorhamnetin-3-O-rutinoside).
fSinapic acid derivatives were semi-quantified using sinapic acid.

£ Ferulic acid derivatives were semi-quantified using ferulic acid.



Table S2. Method validation for the quantification of phenolic compounds using UHPLC-QqQ-MS/MS.

Phenolic compounds Calibration curve Linear range (ng/ml) LOD Reproducibility Recovery (%)
Regression equation R? (ng/ml) (RSD, %) Low High
p-coumaric acid y =36.229x + 0.495 0.9977 1-1000 0.05 1.74 91.14 109.41
Ferulic acid y =3.6407x - 0.004 0.9997 1-1000 0.21 5.36 74.64 112.15
Sinapic acid y=1.3546x +0.0127 0.9984 1-1000 0.09 5.95 92.15 94.75
Caffeic acid y=433.15x +2.3382 0.9988 1-1000 0.45 3.53 75.21 108.43
3-caffeoylquinic acid y =464.7x + 0.0084 0.9998 1-1000 0.07 3.38 72.34 97.41
4-caffeoylquinic acid y=142.61x - 0.2893 0.9999 1-1000 0.03 2.78 111.31 91.53
5-caffeoylquinic acid y =302.38x - 1.2588 0.9990 1-1000 0.02 1.56 81.61 97.67
3-feruloylquinic acid y=14.067x - 0.0479 0.9991 1-1000 0.15 0.89 91.22 113.13
4-feruloylquinic acid y=536.81x - 0.3827 0.9996 1-1000 0.01 1.96 71.63 97.48
Quercetin y=33.304x +0.71 0.9963 1-1000 0.24 1.68 82.34 110.38
Rutin y=200.53x + 0.8473 0.9988 1-1000 0.11 4.88 72.42 104.08
Narcissin y=175.7x +0.713 0.9997 1-1000 0.02 6.24 110.13 96.37
Kaempferol-3-O-rutinoside y=0.1874x + 0.0013 0.9994 1-1000 0.03 4.25 101.72 92.59
Kaempferol y =0.7569x + 0.0088 0.9982 1-1000 0.01 5.83 94.73 109.06
Quercetin-3-O-rhamnoside y=158.79x + 0.1105 0.9984 1-1000 0.06 6.48 92.02 103.32
Quercetin-3-O-glucoside y=452.11x +2.0232 0.9987 1-1000 0.04 6.38 74.29 108.98



Isorhamnetin y=141.72x + 1.0964 0.9984 1-1000 0.02 2.02 73.28 102.39




