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Characteristics and Effects of Distilled Water with Wild and
Cultivated herbs in Shinshu district
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Abstract: Herbal water is obtained from steam-distillate of herbs. Some of them, e.g. rose,
rosemary and orange flower are used as natural origin perfume. Most of them, however,
have usually been discarded without any use. In order to develop a new usage of the
herbal water as food and cosmetics from the viewpoint of medical functions, we examined
collagenase and tyrosinase inhibitory activities related to the skin by 95 species of herbal
water in vitro.

The contents of phenolic compounds were measured by BCA test, respectively.

As a result, each herb-water derived from Clary Sage (Salvia sclarea L.), Jew's marrow
(Corchorus olitorius) and Lemon glass (Cymbopogon citrutus) showed prominent collagenase
inhibitory activities, and those of Rose (Hybrid perretual), Sage (Salvia officinalis L.) and
Lemonberm (Melissa officinalis L.) moderate tyrosinase inhibitory activities. Phenolic com-
pounds were detected in herbal waters from almost all species, and especially the waters
from so-called odorous plants such as laurel (Laurus nobilis), African blue basil (Ocimum
basilicum var.) and bergamots (Monada fistulosa mentaefolia, Monada didima) contained
larger amounts of phenolic compounds than in others.

From the calculation result of hydration energy and LogP of certain compounds in es-
sential oil and herbal water with the computer, it was suggested that the compounds with
high hydration energy have shifted from the essential oil to the herbal water. In addition,
that new components generated it in the herbal water were detected by gas chromatogra-
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phy.

If the correlation of the individual herbal water might be relized, the quality of the wa-
ter may simply be evaluated and the herbal water can be expected to use widely in the

field of medicine and cosmetics.
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Characteristics and Effects of Distilled Water with
Wild and Cultivated herbs in Shinshu district
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Table 1. Scientific name of plant- 1
No. [Class name sample (Japanese name) English name
1| Taxus cuspidata AFA Yew
2| Cryptomeria japonica ¥ Japanese cypress
3| Chamaecyparis obtusa E/ % Hinoki
4| Chamaecyparis pisifera H03 Sawara cypress
5| Pinus densiflora Fhey Pine
6| Laurus nobilis L. Fulr{4a Laurel
7| Houttuynia cordata Fo&= Korean houttuynia
8| Ranunculus silerifolius Fursfian Buttercup
9| Thalictrum aquilegifolium var.intermedium haTwutsy Meadow rue
10| Eucommia uimoides olive bFary Du zhong
11{Morus bombycis Koidz 27 Mulberry tree
12| Humulus lupulus L.var.cordifolius Ay aVisl Hop
13| Juglans mandshurica L= Walnut
14| Steffaria media A% Ea Chickweed
15| Amaranthus hypochondriacus FIIUHR Amaranthus
16| Phytolacca americana Ely P ER drdat; L] Pokeweed
17| Antenoron filiforme =ZXEF Jumpseed
18| Fagopyrum esculentum VIAY Back wheet
19| Persicaria longiseta AR3T Knotweed
20| Persicaria nepalensis BN Wild buckwheat
21| Reynovtria japonica Houtte 152K Knotweed, Giant
22| Rumex acetosa L. AAIN Green sorrel
23| Hypericum perforatum tobPa—2XT7—pk St. John's wort
24| Corchorus olitorius EOAAY Jew's marrow
25| Gynostemma pentaphylla FIF¥IIL Sweet tea vine
26| Diospyros kaki Thub. h¥ Japanese persimmon
27| Agrimonia nipponica FosXEeFx Agrimony
28| Fragaria vesca L. A ILEAROA)— Wild strawberry
29| Hybrid perretual o—X Hybrid rose
30| Rosa polvantha Sieb.at Zuce VECAS] Wild rose
31|Paeraria hiesuta Matsumura HX Kudzu
32| Albizzia julibrissin Durazz L/ F Silk flower
33|Acacia farnesiana =EY Sweet mimosa wattle
34| Eucalyptus citriodora LEI—HY Eucalyptus lemon
35| Evcalyptus radiata AIN—2oka—HY) Eucalyptus peppermint
36| Melaleuca alternifolia T4—H)— Medicinal tea tree
37| Oenothera stricta FA=va4As 4 Evening primrose
38| Gitrus unshiu Mac. i anshy Satsuma orange
39| Zanthoxylum scandens AR ary |Japanese pepper
40| Rhus javanica var.roxburghii AT Sumac
41| Aesculus turbinata +F Conker
42| Geranium nepalense var.citriodora Fu/iana Germanium Herb
43| Pelargonium odorantissimum R i Juily DN Geranium
44| Pelargonium graveolens O—X¥E5=9 4 Rose scented geranium
45| Petroselinum crispum Nyman AL 4] |Parsley
46| Elsholtzia ciliata FX¥FAaHTa Crested latesummer mint
47|Physalis alkekengi O = Gooseberry
48| Solanum melongena L. FA Egg plant
49| Larmium album var.barbatum Ayt Nettle
50| Lamium purpureum EAFEYaYS Red dead-nettle
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Table 2. Scientific name of plant-2

No. |Class name sample (Japanese name) English name
51|Lavandula angustifolia SRS — English lavender
52| Melissa officinalis L. LEUIN—L Balm, Melissa
53|Mentha x cordifolia oy —hA—fJLARTIVE Spear mint Kentucky kernel
54| Mentha piperita ARyi—3vhk Peppermint
55|Mentha piperita L. TS5y ~A—3vk Mint americanblack
56| Mentha rotundifolia HN.D.s.(suaveolens) FyFILsok Apple Mint
57|Mentha spicata (viridis) cv. ANFI b English spear mint
58|Mentha spicata 'Crispii’ h—1)—= b Curly spear mint
59| Mentha x piperita cv. FroTAIUb Candy mint
60| Mentha x piperita var citrata cv. A—FaovIvk Eau de colone mint
61| Monarda didima AIHEYE Monarda hybrid, Bergamot
62| Monarda fistulosa mentaefolia SRIAEYRTAILE Monarda wild
63| Nepeta cataria L. Fyvb=w? Catnip
64| Ocimum basilicum citriodorum LEINDIL Lemon basil
65| Ocimum basilicum var. F2)hoTIL—TL Basil African blue
66| Origanum vulgare L. FLAH/ Oregano
67| Rosmarinus officinalis prostratus a—x<!)— Creaping rosemary
68| Salvia greggii Fo)—t— Cherry sage
69| Salvia mellifera HILET Black sage
70| Salvia officinalis L. - Common sage
71| Salvia sclarea L. Q5 —tb— Clary sage
12| Teurium massiliense A d4—hkYk)F Germander sweet
13| Plantago asiatiaca VA Psyllium
14| Adenocaulon himalaicum L Japanese butterbur
15| Anthemis tinctoria HAv—ZXHhES—L Dyer's chamomile
16| Artemisia feddei hIS3EX Native wormwood
17| Artemisia princeps IEX Artemisia
18| Aster tataricus P i Aster
19| Chammemelum (Matricaria) recutita y—IUhEI-NL German chamomile
80| Cirsium japonicum JFH3 Japanese thistle
81| Cirsium purpuratum TJUTYHE Thistle subspices
82| Dendranthema occidentali~japonese JUxG Chrysanthemum
83| Helichrysum angustifolium hL—F52k Curry plant
84|Kalimeris yomena IAF Kalimeris yomena
85| Santolina chamaecyparissus L. HR)F Santolina
86| Santolina virens J)—oYuph)F Green santolina
87|Stevia rebaN.D.iana ATETF Stevia
88| Tagetes lemmoni <)—d—JLF Marigold sweet
89| Tanacetum vulgare Bro— Tansy
90| Taraxacum officinale Waber AR AR Dandelion
91| Sasa veitchii FAXTHH Kuma bamboo grass
92| Cymbopogon citrutus LEVTSA Lemongrass
93| Aloe barbadensis Mill. FTOIRS Aloe vera
94| Agastache foeniculum F=AbUvr Anise hyssop
95| Allium schoenoprasum FrAJ Chives
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Wild and Cultivated herbs in Shinshu district
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Characteristics and Effects of Distilled Water with
Wild and Cultivated herbs in Shinshu district

Table 3. Components and Enzyme inhibitory activity of the herb floral waters-1

No. [Type Part of use weight (g) | collagenase(%)| tyrosinase(%)|BCA (mg/ml) [pH
1 |wild stem, leaf 160.0 N.D. trace 0.013 | 5.6
2|wild stem, leaf 83.8 15.3 N.D. 0.039 | 5.0
3|wild stem, leaf 200.0 N.D. N.D. 0020 | 59
4wild stem, leaf 50.0 2.3 N.D. 0073 | 5.0
5|wild stem, leaf 75.2 10.9 N.D. 0.020 | 5.3
6|cultivatied |leaf 130.0 trace N.D. 0.660 | 5.0
7|wild all body 218 N.D. N.D. 0.041 ]| 6.5
8|wild stem, leaf 17.4 50 3.6 0.005 | 59
9|wild leaf 13.4 10.7 N.D. 0013 | 59

10|cultivatied |stem, leaf 200.0 N.D. N.D. 0.056 | 5.0
11|wild leaf 150.0 4.7 N.D. 0037 | 6.5
12|wild fruit,leaf 200.0 11.2 N.D. 0.020 | 6.5
13|wild stem, leaf 89.4 N.D. 6.4 0014 | 56
14|wild flower, stem, leaf 10.0 10.9 N.D. 0.020 | 6.5
15|cultivatied |all body 300.0 42 N.D. 0.011] 7.2
16|wild fruit, stem, leaf 200.0 07 N.D. 0034 | 59
17 wild fruit, stem, leaf 50.0 153 trace 0011 ]| 5.9
18|cultivatied |all body 200.0 N.D. N.D. 0.010 | 6.2
19|wild all body 27.5 N.D. N.D. 0.016 | 6.3
20|wild flower, stem, leaf 17.2 5.0 3.4 0.010 | 71
21|wild stem, leaf 97.2 N.D. N.D. 0.012 | 6.2
22 |wild leaf 30.0 trace N.D. 0.020 | 7.7
23|cultivatied |leaf 300.0 84 5.8 0.047 | 35
24|cultivatied |leaf 30.0 17.8 N.D. 0015 ]| 5.9
25|wild all body 40.0 trace N.D. 0012 | 6.2
26|cultivatied |stem, leaf 200.0 8.2 N.D. 0025 | 5.0
27 |wild fruit, leaf, stem 56.0 8.0 N.D. 0010 | 5.6
28|cultivatied |all body 215.0 N.D. N.D. 0.043 | 5.0
29|cultivatied |flower, leaf 300.0 6.4 19.7 0.041 | 5.6
30(|wild stem, leaf 50.0 3.6 N.D. 0010 | 5.6
31|wild all body 2720 4.1 N.D. 0.036 | 7.1
32|wild stem, leaf 200.0 N.D. N.D. 0.028 | 6.8
33|cultivatied |stem, leaf 458 N.D. N.D. 0.016 | 5.9
34|cultivatied |stem, leaf 300.0 N.D. N.D. 0.114 | 5.3
35|cultivatied |stem, leaf 300.0 trace N.D. 0.032 | 45
36|cultivatied |stem, leaf 300.0 N.D. N.D. 0.017 | 45
37|wild all body 100.0 7.2 N.D. 0.014 | 5.3
38|cultivatied [fruit peel 300.0 2.1 N.D. 0.062 | 5.0
39|wild stem, leaf 25.4 N.D. N.D. 0.032 | 6.5
40| wild stem, leaf 29.0 N.D. trace 0.019 | 5.9
41 |wild stem, leaf 80.0 N.D. 5.6 0.011 | 6.2
42 |wild all body 348 28 N.D. 0.043 | 5.0
43|cultivatied |leaf 300.0 trace trace 0.020 | 5.3
44|cultivatied |[leaf 300.0 trace trace 0.012 | 40
45|cultivatied |leaf 28.4 N.D. N.D. 0.002 | 8.0
46 |wild all body 90.0 N.D. 12.0 0.013 | 59
47]|cultivatied |[fruit, stem, leaf 210.0 trace N.D. 0.005 | 59
48|cultivatied |stem, leaf 400 4.2 N.D. 0010 | 74
49|wild all body 100.0 N.D. 3.3 0024 | 6.5
50|wild all body 40.0 59 N.D. 0.010 | 6.2

N.D.:No detected, Trace:<1%
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Table 4. Components and Enzyme inhibitory activity of the herb floral waters-2

No. |Type Part of use weight (g) | collagenase(%)] tyrosinase(%)|BCA (mg/ml) |pH
51|cultivatied |flower 300.0 50 5.7 0.081 | 50
52|cultivatied |leaf 300.0 5.0 271 0.134 | 65
53|cultivatied |leaf 300.0 N.D. 6.2 0021 | 59
54|cultivatied |leaf 300.0 1.7 1.2 0.091 | 6.2
55|cultivatied |leaf 300.0 6.6 N.D. 0.070 | 5.0
56 |cultivatied |leaf 300.0 144 trace 0.200 | 59
57|cultivatied |leaf 300.0 10.7 12.5 0.064 | 6.5
58|cultivatied |leaf 300.0 41 N.D. 0014 | 6.2
59|cultivatied |leaf 300.0 1.9 trace 0.079 | 6.2
60|cultivatied |leaf 300.0 50 N.D. 0061 | 45
61|cultivatied |leaf 300.0 2.2 9.7 0.789 | 56
62|cultivatied |leaf 300.0 2.1 4.1 0591 | 56
63|cultivatied |leaf 300.0 50 N.D. 0122 | 40
64|cultivatied |leaf 300.0 115 N.D. 0.020| 59
65|cultivatied |leaf 100.0 59 trace 0459 | 6.5
66 |cultivatied |stem, leaf 137.8 N.D. N.D. 0.029 | 53
67|cultivatied |flower 300.0 6.6 N.D. 0.020 | 5.3
68|cultivatied |flower, stem, leaf 84.4 N.D. N.D. 0.016 | 5.6
69|cultivatied |stem, leaf 62.8 6.1 5.5 0.011 | 6.2
70|cultivatied |leaf 300.0 109 285 0203 | 6.2
71|cultivatied |leaf 300.0 220 N.D. 0.027 | 59
712|cultivatied |leaf 96.8 3.9 17.6 0.058 | 5.6
73| wild all body 100.0 13.7 N.D. 0.010 | 59
74 |wild leaf 200 trace N.D. 0.020 | 6.5
715|cultivatied |all body 158.0 N.D. 3.7 0.023 | 5.3
76 |wild leaf 100.0 N.D. N.D. 0.036 | 6.2
77 wild leaf 21.0 5.6 trace 0.037 | 8.0
78| wild flower, stem, leaf 50.0 11 3.2 0026 | 5.6
79|cultivatied [flower 300.0 N.D. trace 0.093 | 56
80 |wild fruit, leaf 100.0 6.0 N.D. 0.010 | 59
81|wild fruit, stem, leaf 80.0 20 N.D. 0.020 | 6.5
82|wild flower, stem, leaf 20.0 1.0 N.D. 0024 | 59
83|cultivatied |leaf 133.4 N.D. N.D. 0.065 | 5.3
84 |wild flower, stem, leaf 20.0 5.3 N.D. 0014 | 6.8
85|cultivatied |leaf 91.4 N.D. 4.8 0.139 | 5.0
86|cultivatied |leaf 116.6 N.D. N.D. 0079 | 5.0
87|cultivatied |stem, leaf 151.6 N.D. N.D. 0.048 | 6.5
88|cultivatied |flower, stem, leaf 37.0 N.D. 1.4 0.058 | 6.2
89]cultivatied |flower, stem, leaf 228.2 N.D. 11.7 0.145 | 71
90| wild all body 100.0 1.8 N.D. 0.002 | 5.9
91|wild leaf 200.0 8.6 N.D. 0.001 | 71
92|cultivatied |leaf 100.0 504 9.5 0.091 | 5.3
93|cultivatied [leaf 150.0 5.7 1.8 0.010 | 5.3
94|cultivatied |leaf 300.0 3.0 N.D. 0.083 | 6.5
95|cultivatied |leaf 150.0 N.D. N.D. 0.008 | 6.2

N.D.;No detected, Trace;<1%

Table 5. Contents of Lavender Qil and Herbal Water

o fiaah WA (%) N=7k HE %)
W#snhre-2 19 8
3 b [dlnks) KeBED F U4 266  FRY U 201
4+ o—u 15.9 F g — 7.0
) ER Y 925 18-y xA—I 5.5
18- % A — 1 2.2
FrA— 2.1
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Table 6. Contents of Apple Mint Qil and Herbal Water

il W& %) ~—Tk He (%)
Wi S hfz € — 7 9 2
2 B [aliERs) YhaRI—N 14.8 yhoRI—n 20.0

IR o S

3.3

Table 7. Contents of Rosemary Oil and Herbal Water

Kt e 05 A—Tk e (%)
MRS Nt — 7 15 _ o
5 B[RS v - 156  Hv7r-— 339
18- % A4 — 145  18-vxA—n 16.8
)4 o= 7.6 T4 —n 10.2
ey - ) 5.6 Fefg Yy + ) 4.4

FoxF — 3.7
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Table 8. Contents of Sage Qil and Herbal Water
Kb e (%) =Tk HAE (%)
MeRanie—7 13 6
3 BlalERK ST wYa v 16.7 77— 36.5
V4 o—i 9.8 Wiia W 14.2
hv77— 7.7 Fui4— 10.9
T A — 3.3 18- %4 - 10.6
18- %A= 3.2
Table 9. Contents of German-Chamomile Qil and Herbal Water
fiah & (%) N—TFK HE (%)
felanf-v—2 12 3
3 b [alE RS J+o—i 6.5 E
TAL Y 3.1
Table 10. Contents of Lemongrass Qil and Herbal Water
- e e (%) ~—TK HE (%)
W#ShicE—7 11 2
5 B [al sy y5=F— 24.1 ¥3=7— 51.3
rERE VY 16.5 * 5= 34.7
F 57— 156.1
) +a—i 3.7

Table 11. Hydration energy (kcal/mol) of Herb Compounds

Table 12. Log P of Herb Compounds

compound hydration energy p Empound LogP 0
Bl » ~— FHRISHE FHEu it —n -1.99 Riah » ~— 7KICHAE o zd—n 2.42
Mz + U 0.86 fef ) + U 2.65
y B B 1.45 7 yr— 2.95
18- 34— 1.63 18- 34— 1.69
vYav 1.79 WYa v 2.61
F 7 =N 13.94 T — 2.16
YhOox5—N 14.47 L YhboFxF—n 225 0461

H5=T—WN 16.01 - ¥y=7—n 216
Hitho & FEAE TALY -2.31 Hinh o &1 fE4E TEL Y 1.67
Ty R = -1.87 Triv = 3.94
J+a—i -0.58 Vda—i 2.52
I E R 182 EF 2.94
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