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Table 1. Inhibitory effect of plant compounds on HSA-derived fluorescent AGE formation

Ranking

O " I S

=N

1
12
13
14

16
17
18
19
20
21
2
23
24
25
26
27
28
29
30
31
kY)
33
34
35
36

English name

Aminoguanigine 0.1 mg/ml
Chestnut

Chestnut

Lady's thumb
Pomegranate
Chrysanthemum (yellow)
Water chestnut

Chinese quince
Belvedere fruit
Malabar spinach

Apple : toki

Rosemary

Citrus sudachi

Apple : san-jyonagold
Citrus sudachi

Nalta jute

Apple : kogyoku
Lemon

Reddish black rice
Raspberry
Red-kernelled rice
Ostrich fern

Rucola

Apple : hokuto

Red rhubarb

Lime

Shirona Chinese cabbage
Apple : jyonagold
Butterbur scape

Pea

Red giant elephant ear
Apple : yoko

Japanese staunton-vine
Apple : san-fuji

Variety of wild mustard
Black-eyed pea

Black soybean

Part

soft layer

outer skin

peel

petal

outer skin

peel

peel
peel

pulp

peel

peel

peel
peel
pod

peel

peel

Japanese name

Kuri

Kuri

Tade

Zakuro
Shokuyo-kiku
To-Bishi
Karin
Tonburi
Tsurumurasaki
Ringo: Toki
Rosemary

Sudachi

Ringo: San-jyonagold

Sudachi
Moroheiya
Ringo: Kogyoku
Lemon
Kuro-mai
Raspberry
Aka-mai
Kogomi
Rukkora
Ringo: Hokuto
Aka-rubabu
Lime

Shiro-na
Ringo: Jyonagold
Fukinotou
Endou-mame
Beni-zuiki
Ringo: Youkou
Mube

Ringo: San-fuji
Mibu-na
Sasage

Kuro-mame

(4)

Scientific name

Castanea crenata
Castanea crenata
Polygonum hydropiper
Punica granatum
Chrysanthemum morifolium
Trapa bicornis
Pseudocydonia sinensis
Bassia scoparia
Basella alba

Malus domestica
Rosmarinus officinalis
Citrus sudachi

Malus domestica
Citrus sudachi
Corchorus olitorius
Malus domestica
Citrus x limonium
Oryza sativa

Rubus idaeus

Oryza sativa
Matteuccia struthiopteris
Eruca vesicaria

Malus domestica
Rheum rhabarbatum
Citrus aurantifolia
Brassica rapa

Malus domestica
Patasites Japonicus
Pisum sativum
Colocasia gigantean
Malus domestica
Stauntonia hexaphylla
Malus domestica
Brassica rapa

Vigna unguiculata

Glycine max

Glycative Stress Research

Inhibition of
fluorescent AGEs [%]
53.10 + 1.46
79.73 £ 0.05
75.20+0.15
73.61 £ 0.29
62.87+ 0.16
62.14 £ 0.09
50.69 £ 0.29
49.87 + 0.26
49.32 +0.10
48.97+0.06
46.44+0.30
4520+ 0.36
44.69+ 0.41
44.34+0.20
43.89 +0.39
42.86+0.49
41.59 +0.37
41.56 + 0.41
40.14 £ 0.36
39.99+0.71
39.66 £ 0.13
37.81 £0.34
37.06 + 0.52
37.03 +0.50
36.81 +0.41
3572 + 1.94
35.62 +0.37
35.55+0.60
35.49+£0.23
35.47 + 1.09
34.84+0.36
34.56+0.59
34.55+0.30
34.02+0.26
34.01 £0.16
3391 £0.55
33.46+0.79
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Table 1. Inhibitory effect of plant compounds on HSA-derived fluorescent AGE formation (continued)

Ranking

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

English name

Apple : fuji

Pak choy

Apple : akibae
Apple : alps-otome
Apple : mutsu
Saltwort
blueberry
Chinese yam
Azuki bean
Apple : orin

Red cabbage
Apple : sekaiichi
Passion fruit
Strawberries
Scallion

Citrus hassaku
Zabon (pomelo)
Peach

Wasabi leaves
Water chestnut
Plum

Red kidney beans
Mizuna (potherb mustard)
Chestnut

Pecan nuts
Pomegranate
White mushroom
Citrus buntan
Yuzu
Mangosteen
Pineapple

King oyster
Grapefruit (red)
Spinach

Mango
Horseradish

Soybean

Part

peel

peel

peel
peel

peel

peel

peel
peel

nut

nut

pulp

peel
peel

pulp

Japanese name

Ringo: Fuji
Chingen-sai
Ringo: Akibae
Ringo: Alpus-otome
Ringo: Mutsu
Wakame-okahijiki
blueberry
Yamato-imo
Azuki

Ringo: Ourin
Aka-kyabetu
Ringo: Sekaiichi
Passion fruit
Ichigo

Wakegi
Hassaku

Zabon

Momo
Wasabi-na
To-Bishi
Sumomo
Kintoki-mame
Mizu-na

Kuri

Pecan

Zakuro

White mushroom
Buntan

Yuzu
Mangosteen
Pineapple
Eringi

Red grapefruit
Horenso

Mango
Seiyou-wasabi

Daizu

Scientific name

Malus domestica
Brassica rapa

Malus domestica
Malus domestica
Malus domestica
Salsola komarovii
Vaccinium corybosum
Dioscorea batatas
Vigna angularis
Malus domestica
Brassica oleracea
Malus domestica
Passiflora edulis
Fragaria x ananassa
Allium fistulosum
Citrus haisaku
Citrus maxima
Prunus persica
Brassica juncea
Trapa bicornis
Prunus domestica
Phaseolus vulgaris
Brassica rapa
Castanea crenata
Carya illinoinensis
Punica granatum
Agaricus bisporus
Citrus grandis
Citrus junos
Garcinia mangostana
Ananas comosus
Pleurotus eryngii
Citrus x paradisi
Spinacia oleracea
Mangifera indica
Armoracia rusticana

Glycine max

Inhibition of
fluorescent AGEs [%]
33.36 +0.53
33.30 £ 0.45
33.26 £0.27
32.74 £0.52
32.60 + 0.49
32.24 +0.32
31.56 +0.37
31.41 £0.65
30.19 £ 0.39
30.18 £0.44
29.95 + 1.02
28.75 £ 0.63
28.62 + 1.14
28.11 £0.82
27.57 £0.72
2717 £0.25
26.72 + 0.96
26.49 + 0.81
26.44 + 0.50
2575 £ 1.30
25.30 = 1.39
25.24 £ 1.80
2497 £ 0.46
23.48 +£0.58
2291 +0.68
22.83 = 1.39
22.61 £2.03
21.11 £0.82
19.60 + 0.84
19.16 + 1.29
18.70 + 1.65
14.15 £ 1.33
13.69 = 0.56
13.00 = 0.59
12.16 = 1.57
11.28 £0.98
9.23 + 1.67

The results are expressed as mean + SD of 3 experiments. HSA, human serum albumin; AGEs, advanced glycation end products; SD, standard deviation.

(5)



Table 2. Inhibitory effect of plant compounds on type I collagen-derived fluorescent AGE formation

Ranking

1
12
13
14
15
16
17
18
19
20

English name

Aminoguanigine 0.1 mg/ml
Chinese quince

Apple : san-jyonagold
Apple : kogyoku

Apple : toki

Chestnut
Chrysanthemum (yellow)
Raspberry

Reddish black rice
Lady's thumb

Chestnut

Pomegranate

Rosemary

Nalta jute

Belvedere fruit

Water chestnut

Lemon

Citrus sudachi
Red-kernelled rice
Malabar spinach

Citrus sudachi

Part

peel
peel
peel
soft layer

petal

outer skin

peel

outer skin

peel

pulp

Japanese name

Karin

Ringo: San-jyonagold
Ringo: Kogyoku
Ringo: Toki
Kuri
Shokuyo-kiku
Raspberry
Kuro-mai

Tade

Kuri

Zakuro
Rosemary
Moroheiya
Tonburi
To-Bishi

Lemon

Sudachi
Aka-mai
Tsurumurasaki

Sudachi

Scientific name

Pseudocydonia sinensis
Malus domestica
Malus domestica
Malus domestica
Castanea crenata
Chrysanthemum morifolium
Rubus idaeus

Oryza sativa
Polygonum hydropiper
Castanea crenata
Punica granatum
Rosmarinus officinalis
Corchorus olitorius
Bassia scoparia

Trapa bicornis

Citrus x limonium
Citrus sudachi

Oryza sativa

Basella alba

Citrus sudachi

The results are expressed as mean + SD of 3 experiments. AGEs, advanced glycation end products; SD, standard deviation.

(6)

Glycative Stress Research

Inhibition of
fluorescent AGEs [%]

56.69 + 0.58
92.71 +0.20
91.65 £ 0.18
89.77 £ 0.29
89.48 = 0.09
87.86 £ 0.12
85.55+0.23
83.42+0.29
82.45+0.38
81.40 + 0.09
77.13 £ 0.80
74.79 £ 0.28
70.79 + 0.22
70.41 + 0.24
69.32 +0.29
63.44 + 0.54
60.69 + 0.95
57.07 = 0.83
47.22 £ 0.82
2596+ 1.21
25.86+0.72
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Table 3. Inhibitory effect of plant compounds on type II collagen-derived fluorescent AGEs formation

Inhibition of

Ranking English name Part Japanese name Scientific name fluorescent AGEs [%]

Aminoguanigine 0.1 mg/ml 60.33 £ 1.06
1 Chinese quince Karin Pseudocydonia sinensis 92.47 +0.10
2 Apple : toki peel Ringo: Toki Malus domestica 92.26 +0.07
3 Apple : san-jyonagold peel Ringo: San-jyonagold  Malus domestica 92.21 £0.10
4 Apple : kogyoku peel Ringo: Kogyoku Malus domestica 91.07 £0.14
5 Chrysanthemum (yellow) petal Shokuyo-kiku Chrysanthemum morifolium 88.99 +0.13
6 Chestnut soft layer Kuri Castanea crenata 87.84 £0.12
7 Raspberry Raspberry Rubus idaeus 87.19 +0.23
8 Lady's thumb Tade Polygonum hydropiper 86.09 + 0.06
9 Reddish black rice Kuro-mai Oryza sativa 82.21 +£0.44
10 Pomegranate peel Zakuro Punica granatum 80.18 + 0.44
11 Citrus sudachi pulp Sudachi Citrus sudachi 79.50 £ 0.24
12 Lemon Lemon Citrus x limonium 78.29 £0.54
13 Chestnut outer skin Kuri Castanea crenata 76.20 £ 0.29
14 Rosemary Rosemary Rosmarinus officinalis 74.81 £0.27
15 Belvedere fruit Tonburi Bassia scoparia 72.83 £0.42
16 Water chestnut outer skin To-Bishi Trapa bicornis 72.14 £ 0.62
17 Nalta jute Moroheiya Corchorus olitorius 71.98 +0.28
18 Citrus sudachi peel Sudachi Citrus sudachi 63.97 £0.74
19 Red-kernelled rice Aka-mai Oryza sativa 32.03 + 1.47
20 Malabar spinach Tsurumurasaki Basella alba 30.48 + 1.02

The results are expressed as mean + SD of 3 experiments. AGEs, advanced glycation end products; SD, standard deviation.
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Fig. 1. Effect of plant extracts on the intermediates of AGE formation in various glycation models.
One mg/mL solid content of plant extracts were used to determine the inhibitory effect of plant extracts on the intermediates of AGE formation. HPLC-UV
analyses were performed to detect (A) 3-DG (B) GO and (C) MGO. Aminoguanidine (0.1 mg/mL) was used as a positive control. Black bar; glc-HSA model,
white bar; fru-collagen I model and grey bar; fru-collagen II model. All data were shown as the mean + SD (n = 3) of the inhibition ratios against water. { no
significance vs. water in fru-collagen I model, § no significance vs. water in fru-collagen II model and rest of those were p < 0.01 vs. water. AGE, advanced

glycation end product; HPLC, high performance liquid chromatography; UV, ultraviolet; 3-DG, deoxyglucosone; GO, glyoxal; MGO, methylglyoxal; glc, glucose;
HSA, human serum albumin; fru, fructose; SD, standard deviation.
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