Supplementary material
1H NMR (500.20 MHz, D2O, 25 °C; compound (A), numbering scheme see Table S1): δ = 5.41 (d, 1 H, JH-1ʹ, H-2ʹ = 3.9 Hz, H-1ʹ), 4.98 (d, 1 H, JH-1ʹʹ, H-2ʹʹ = 3.7 Hz, H-1ʹʹ), 4.21 (d, 1 H, JH-3, H-4 = 8.8 Hz, H-3), 4.05 (dd, 1 H, JH-4, H-5 = 8.4 Hz, H-4), 4.04 (ddd, 1 H, JH-5ʹ, H-4ʹ = 10.0 Hz, JH-5ʹ, H-6ʹa = 3.9 Hz, JH-5ʹ, H-6ʹb = 2.1 Hz, H-5ʹ), 4.02 (dd, 1 H, JH-6ʹa, H-6ʹb = –11.2 Hz, H-6ʹa), 3.98 (1 H, dd, JH-4ʹʹ, H-3ʹʹ = 3.6 Hz, JH-4ʹʹ, H-5ʹʹ = 0.1 Hz, H-4ʹʹ), 3.93 (dt, 1 H, JH-5ʹʹ, H-6ʹʹ = 6.1 Hz, H-5ʹʹ), 3.88 (ddd, 1 H, JH-5, H-4 = 8.4 Hz, JH-5, H-6a = 2.9 Hz, JH-5, H-6b = 7.3 Hz, H-5), 3.87 (dd, 1 H, JH-2ʹʹ, H-3ʹʹ = 10.4 Hz, H-2ʹʹ), 3.82 (dd, 1 H, JH-6a, H-6b = –12.1 Hz, H-6a), 3.81 (dd, 1 H, H-3ʹʹ), 3.77 (dd, 1 H, H-6b), 3.74 (dd, 1 H, JH-3ʹ, H-2ʹ = 10.0 Hz, JH-3ʹ, H-4ʹ = 9.2 Hz, H-3ʹ), 3.73 (d, 2 H, H-6ʹʹ), 3.68 (dd, 1 H, H-6ʹb), 3.66 (s, 2 H, H-1), 3.55 (dd, 1 H, H-2ʹ), 3.53 (dd, 1 H, H-4ʹ) ppm.
13C NMR (125.78, MHz, D2O, 25 °C): δ = 101.4 (C-2), 99.1 (C-1ʹʹ), 92.7 (C-1ʹ), 82.0 (C-5), 77.0 (C-3), 75.6 (C-4), 73.3 (C-3ʹ), 72.0 (C-5ʹ), 71.7 (C-5ʹʹ), 71.6 (C-2ʹ), 70.1 (C-2ʹʹ), 70.0 (C-4ʹ), 69.8 (C-4ʹʹ), 69.1 (C-3ʹʹ), 66.5 (C-6ʹ), 63.1 (C-6), 62.0 (C-1), 61.7 (C-6ʹʹ) ppm.
Table S1: NMR-signal assignment of raffinose used as a model compound; red: Gal, blue: Glc, black Fru.
	Compound (A)
	Position
	δH (ppm)
	δC (ppm)
	J (Hz)
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	1
	3.66
	62.0
	

	
	2
	
	104.4
	

	
	3
	4.21
	77.0
	J3,4: 8.8

	
	4
	4.05
	74.6
	J4,5: 8.4

	
	5
	3.88
	82.0
	J5,6a: 2.9
J5,6b: 7.3

	
	6
	a: 3.82
b: 3.77
	63.1
	J6a,6b: –12.1


	
	1ʹ
	5.41
	92.7
	J1ʹ,2ʹ: 3.9

	
	2ʹ
	3.55
	71.6
	J2ʹ,3ʹ: 10.0

	
	3ʹ
	3.74
	73.3
	J3ʹ,4ʹ: 9.2

	
	4ʹ
	3.53
	70.0
	J4ʹ,5ʹ: 10.0

	
	5ʹ
	4.04
	72.0
	J5ʹ,6aʹ: 3.9
J5ʹ,6bʹ: 2.1

	
	6ʹ
	a: 4.02
b: 3.68
	66.5
	J6aʹ,6bʹ: –11.2

	
	1ʹʹ
	4.98
	99.1
	J1ʹʹ,2ʹʹ: 3.7

	
	2ʹʹ
	3.87
	71.6
	J2ʹʹ,3ʹʹ: 10.4

	
	3ʹʹ
	3.81
	69.1
	J3ʹʹ,4ʹʹ: 3.6

	
	4ʹʹ
	3.98
	69.8
	J4ʹʹ,5ʹʹ: 0.1

	
	5ʹʹ
	3.94
	71.7
	J5ʹʹ,6ʹʹ: 6.1

	
	6ʹʹ
	3.73
	61.7
	



MS (ESI-MS, ES-): m/z = 503 [M-H]-.


1H NMR (500.20 MHz, D2O, 25 °C; compound (C), number scheme see Table S2): δ = 5.23 (d, 1 H, JH-1ʹ, H-2ʹ = 3.9 Hz, H-1ʹ), 5.05 (d, 1 H, JH-1ʹʹ, H-2ʹʹ = 3.8 Hz, H-1ʹʹ), 4.65 (d, 1 H, JH-5ʹʹ, H-4ʹʹ = 1.5 Hz, H-5ʹʹ), 4.52 (d, 1 H, JH-5, H-4 = 6.6 Hz, H-5), 4.44 (dd, 1 H, JH-4, H-3 = 7.1 Hz, H-4), 4.35 (dd, 1 H, JH-4ʹʹ, H-3ʹʹ = 3.4 Hz, H-4ʹʹ), 4.34 (d, 1 H, H-3), 4.11 (ddd, 1 H, JH-5ʹ, H-4ʹ = 10.2 Hz, JH-5ʹ, H-6ʹa = 3.1 Hz, JH-5ʹ, H-6ʹb = 2.3 Hz, H-5ʹ), 3.99 (dd, 1 H, JH-6ʹa, H-6ʹb = –11.3 Hz, H-6ʹa), 3.96 (dd, 1 H, JH-3ʹʹ, H-2ʹʹ = 10.3 Hz, H-3ʹʹ), 3.85 (s, 3 H, 1-OCH3), 3.82 (dd, 1 H, H-2ʹʹ), 3.812, 3.805 (each s, each 3 H, 6-OCH3, 6ʹʹ-OCH3), 3.74 (dd, 1 H, JH-3ʹ, H-2ʹ = 10.0 Hz, JH-3ʹ, H-4ʹ = 9.2 Hz, H-3ʹ), 3.66 (dd, 1 H, H-6ʹb), 3.55 (dd, 1H, H-4ʹ), 3.54 (dd, 1 H, H-2ʹ) ppm.
13C NMR (125.78, MHz, D2O, 25 °C): δ = 171.8, 171.7 (C-6ʹʹ, C-6), 169.1 (C-1), 103.4 (C-2), 99.1 (C-1ʹʹ), 95.8 (C-1ʹ), 79.9 (C-5), 78.5 (C-3), 75.7 (C-4), 73.3 (C-3ʹ), 72.3 (C-5ʹ), 71.8 (C-2ʹ), 71.5 (C-5ʹʹ), 70.7 (C-4ʹʹ), 69.8 (C-4ʹ), 69.4 (C-3ʹʹ), 68.6 (C-2), 68.6 (C-2ʹʹ), 66.3 (C-6ʹ), 54.2 (1-OCH3), 53.7, 53.5 (6-OCH3, 6ʹʹ-OCH3) ppm. 
Table S2: NMR-signal assignment of a raffinose-derivative used as a model compound; red: Gal, blue: Glc, black Fru. 
	Compound (C)
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	1
	
	169.1
	

	
	2
	
	103.4
	

	
	3
	4.34
	78.5
	J3,4: 7.1

	
	4
	4.44
	75.7
	J4,5: 6.6

	
	5
	4.51
	79.9
	

	
	6
	
	171.7
	

	
	1-OCH3
	3.84
	54.2
	

	
	6-OCH3
6ʹʹ-OCH3
	3.811
3.805
	53.6
53.1
	

	
	1ʹ
	5.33
	95.8
	J1ʹ,2ʹ: 3.9

	
	2ʹ
	3.54
	71.8
	J2ʹ,3ʹ: 10.0

	
	3ʹ
	3.74
	73.3
	J3ʹ,4ʹ: 9.2

	
	4ʹ
	3.55
	69.8
	J4ʹ,5ʹ: 10.2

	
	5ʹ
	4.11
	72.3
	J5ʹ,6aʹ: 3.1
J5ʹ,6bʹ: 2.3

	
	6ʹ
	a: 3.99
b: 3.66
	66.3
	J6aʹ,6bʹ: –11.3

	
	1ʹʹ
	5.05
	99.1
	J1ʹʹ,2ʹʹ: 3.8

	
	2ʹʹ
	3.82
	68.6
	J2ʹʹ,3ʹʹ: 10.3

	
	3ʹʹ
	3.96
	69.4
	J3ʹʹ,4ʹʹ: 3.4

	
	4ʹʹ
	4.34
	70.7
	J4ʹʹ,5ʹʹ: 1.5

	
	5ʹʹ
	4.65
	71.7
	

	
	6ʹʹ
	
	171.8
	



MS (ESI-MS, ES+): m/z = 611 [M+Na]+.




Compound (D), numbering scheme see Table S3:
α-form: 1H NMR (500.20 MHz, D2O, 25 °C): δ = 5.05 (d, 1 H, JH-1ʹ, H-2ʹ = 3.9 Hz, H-1ʹ), 4.79 (d, 1 H, JH-1, H-2 = 3.9 Hz, H-1), 4.69 (d, 1 H, JH-5ʹ, H-4ʹ = 1.2 Hz, H-5ʹ), 4.34 (dd, 1 H, JH-4ʹ, H-3ʹ = 3.3 Hz, H-4ʹ), 3,94 (dd, 1 H, JH-3ʹ, H-2ʹ = 10.2 Hz, H-3ʹ), 3.92 (dd, 1 H, JH-6a, H-5 = 5.45 Hz, JH-6a, H-6b = –11.4 Hz, H-6a), 3.83 (dd, 1 H, H-2ʹ), 3.81 (s, 3 H, 6ʹ-OCH3), 3.789 (ddd, 1 H, JH-5, H-4 = 8.3 Hz, JH-5, H-6b = 1.5 Hz, H-4), 3.788 (dd, 1 H, H-6b), 3.64 (dd, 1 H, JH-3, H-2 = 9.3 Hz, JH-3, H-4 = 10.4 Hz, H-3), 3.54 (dd, 1 H, H-2), 3.44 (dd, 1 H, H-4), 3.41 (s, 3 H, 1-OCH3) ppm.
13C NMR (125.78, MHz, D2O, 25 °C): δ = 171.80 (C-6ʹ), 100.0 (C-1), 98.9 (C-1ʹ), 73.9 (C-3), 71.8 (C-2), 71.5 (C-5ʹ), 70.71 (C-5), 70.67 (C-4ʹ), 70.1 (C-4), 69.4 (C-3ʹ), 68.4 (C-2ʹ), 67.0 (C-6), 55.8 (1-OCH3), 53.5 (6ʹ-OCH3) ppm.
β-form: 1H NMR (500.20 MHz, D2O, 25 °C): δ =5.05 (d, 1 H, JH-1ʹ, H-2ʹ = 3.7 Hz, H-1ʹ), 4.68 (d, 1 H, JH-5ʹ, H-4ʹ = 1.5 Hz, H-5ʹ), 4.39 (d, 1 H, JH-1, H-2 = 8.0 Hz, H-1), 4.34 (dd, 1 H, JH-4ʹ, H-3ʹ = 3.4 Hz, H-4ʹ), 3.94 (dd, 1 H, JH-3ʹ, H-2ʹ = 10.3 Hz, H-3ʹ), 3.91 (dd, 1 H, JH-6a, H-5 = 5.1 Hz, JH-6a, H-6b = –11.1 Hz, H-6a), 3.84 (dd, 1 H, H-2ʹ), 3.82 (dd, 1 H, JH-6b, H-5 = 2.1 Hz, H-6b), 3.80 (s, 3 H, 6ʹ-OCH3), 3.62 (ddd, 1 H, JH-5, H-4 = 9.6 Hz, H-5), 3.54 (s, 3 H, 1-OCH3), 3.46 (t, 1 H, JH-3, H-2 = JH-3, H-4 = 9.3 Hz, H-3), 3.45 (dd, 1 H, H-4), 3.23 (dd, 1 H, H-2) ppm.
13C NMR (125.78, MHz, D2O, 25 °C): δ =171.76 (C-6ʹ), 104.0 (C-1), 98.8 (C-1ʹ), 76.5 (C-3), 74.8 (C-5), 73.7 (C-2), 71.5 (C-5ʹ), 70.67 (C-4), 69.4 C-3ʹ)68.4 (C-2ʹ), 66.8 (C-6), 57.9 (1-OCH3), 53.5 (6ʹ-OCH3) ppm.
Ratio of α : β = 0.17 : 0.83


Table S3: NMR-signal assignment of a raffinose derivative used as a model compound; red: Gal, blue: Glc. 
	Compound (D), α-form
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	1
	4.79
	100.0
	J1,2: 3.9

	
	2
	3.54
	71.8
	J2,3: 9.3

	
	3
	3.63
	73.9
	J3,4: 10.4

	
	4
	3.44
	70.14
	J4,5: 8.3

	
	5
	3.79
	70.71
	J5,6a: 5.5
J5.6b: 1.5

	
	6
	a: 3.92
b: 3.79
	67.0
	J6a,6b: –11.4

	
	1-OCH3
	3.41
	55.8
	

	
	1ʹ
	5.05
	98.9
	J1ʹ,2ʹ: 3.9

	
	2ʹ
	3.83
	68.4
	J2ʹ,3ʹ: 10.2

	
	3ʹ
	3.94
	69.4
	J3ʹ,4ʹ: 3.3

	
	4ʹ
	4.34
	70.66
	J4ʹ,5ʹ: 1.2

	
	5ʹ
	4.69
	71.5
	

	
	6ʹ
	
	171.76
	

	
	6ʹ-OCH3
	3.81
	53.5
	

	Compound (D), β-form
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	1
	4.39
	104.0
	J1,2: 8.0

	
	2
	3.23
	73.7
	J2,3: 9.3

	
	3
	3.46
	76.5
	J3,4: 9.3

	
	4
	3.45
	70.05
	J4,5: 9.6

	
	5
	3.62
	74.8
	J5,6a: 5.1
J5.6b: 2.1

	
	6
	a: 3.91
b: 3.82
	66.8
	J6a,6b: –11.1

	
	1-OCH3
	3.54
	57.9
	

	
	1ʹ
	5.05
	98.8
	J1ʹ,2ʹ: 3.7

	
	2ʹ
	3.83
	68.4
	J2ʹ,3ʹ: 10.3

	
	3ʹ
	3.94
	69.4
	J3ʹ,4ʹ: 3.3

	
	4ʹ
	4.34
	70.66
	J4ʹ,5ʹ: 1.5

	
	5ʹ
	4.68
	71.5
	

	
	6ʹ
	
	171.80
	

	
	6ʹ-OCH3
	3.80
	53.5
	



MS (ESI-MS, ES+): m/z = 407 [M+Na]+.
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Fig. A1: Scheme 1: isolating anionic, carboxylated GGM oligomers
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Fig. A2: Analytical GPC-chromatogram of the products obtained after 5 and 30 min TEMPO-oxidation of GGM followed by enzymatic depolymerization



	[image: ]

	Fig. A3: 1H-spectrum of anionic, carboxylated GGM upon methyl esterification
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