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Table 1. Herbs.

General name Japanese name Family
Thyme Tachijakousou Lamiaceae
Rosemary Mannenrou Lamiaceae
Lemon balm Kousuihakka Lamiaceae
Fennel Uikyou Apiaceae
Hibiscus Hibiscus Malvaceae
Fenugreek Koroha Fabaceae
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Site of use Scientific name

Leaves, stems Thymus vulgaris

Leaves, stems Rosmarinus officinalis

Leaves Melissa officinalis

Seeds Foeniculum vulgare
Calyx, bract Hibiscus sabdariffa

Seeds Trigonella foenum-graecum
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Fig. 1. Measurement principle of OPH activity.

OPH, oxidized protein hydrolase; AAPA, N-acetyl-L-alanine p-nitroanilide.
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Fig.2. Measurement principle of AGE crosslink cleaving activity.

AGE, advanced glycation end product; PPD, 1-Phenyl-1,2-propanedione; PTB, N-phenacyl thiazolium bromide.
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Table 2. Solid concentration of herbal extracts.

Solid content

(mg/mL)
Thyme 14.5
Rosemary 11.1
Lemon balm 13.2
Fennel 11.5
Hibiscus 22.1
Fenugreek 11.0

N=THIBE O D D ICEE K E AW T 7
7 OWEME (100%) 2 0% & L72Ea0HETH D Z & h
5, 72 X7 =7, Tz, NAEZXAHAZZDIET
OPHOEMW A MR L, H—A< ) —, ¥ 1A, LEIN—L
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Fig.3. OPH activation ratio.

Results are expressed as mean + SD; n = 3; Tukey's multiple comparison test. Values with
different letters are significantly different at p < 0.05. OPH activation ratio, Activation
ratio of OPH to reference; OPH, oxidized protein hydrolase; SD, standard deviation.

Table 3. OPH activation ratio.

Concentration
(mg/mL)
Thyme 0.58
Rosemary 0.44
Lemon balm 0.53
Fennel 0.46
Hibiscus 0.88
Fenugreek 0.44

Activation ratio "

(%)
-62.4
-62.0
-68.4

81.8
63.0
106.9

2.6
4.6
1.5
3.8
6.5
7.7

+ + K+ H+ K

H+

1) Activation ratio: mean + SD, n = 3. OPH, OPH, oxidized protein hydrolase; SD, standard deviation.
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BT WEE o 7205, iS5 b 0L MmE & AGEsZEYIM = O FIGMEIL, 7oAV bE <L Kk
LD MAEDEL EHGmE-2.7~223%IZx LT WCLEYN=L, O=AIY) —, I L, TRAT) =27,
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Table 4. OPH activation ratio in combination of herbal extracts

Concentration Activation ratio ! Theoretical value ?

(mg/mL) (%) (%)
Mixing the same amount of thyme, _
rosemary and lemon balm extract 0.52 -477 £ 1.8 64.3
Mixing the same amount of fennel,
hibiscus and fenugreek extract 0.59 788 £12.2 83.9
Mixing the same amount of all 6 extracts 0.56 -67.0 £5.8 9.8
Mixing the same amount of lemon
balm and hibiscus extract 0.71 -60.7 2.4 =27
Mixing the same amount of thyme 051 450 + 4.1 223

and fenugreek extract

1) Activation ratio, mean + SD, n = 3. OPH, oxidized protein hydrolase; SD, standard deviation.
2) The theoretical values are a mean of the measured values of each individual herbal extract.

Thyme

Rosemary

Lemon balm

Fennel

Hibiscus

Fenugreek

PTB(5mM)

0 10 20 30 40 50

AGE crosslink cleaving activity (%)

Fig.4. AGE crosslink cleaving activity.

Results are expressed as mean + SD; n = 3; Tukey's multiple comparison test. Values with different letters
are significantly different at p < 0.05. AGE, advanced glycation end product; SD, standard deviation.

Table5. AGE crosslink cleaving activity

Concentration Cleaving activity "
(mg/mL) (%)
Thyme 1.45 145 £ 0.3
Rosemary 1.11 26.6 =+ 0.3
Lemon balm 1.32 29.6 = 2.1
Fennel 1.15 39.0 + 43
Hibiscus 2.21 7.6 = 0.3
Fenugreek 1.10 11.6 = 0.3
PTB (5mmol/L) - 20.5 + 0.3

1) Cleaving ratio, mean + SD, n = 3. AGE, advanced glycation end product; PTB, N-phenacyl thiazolium bromide;
SD, standard deviation.
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