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    100 years have passed since the renown brightening 
ingredient, Kojic acid was discovered from koji mold, 
Aspergillus oryzae, the naturally occurring culture has 
been used for centuries in Japan to make soy sauce, sake 
and miso.  
    We are proud to announce that we have discovered our 
revolutionary ceramides from Koji.  
     It is safe and stable.�
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図3. 皮膚透過率と分子量の関係 5）
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経皮吸収されやすい主薬の
特性
　以下の条件を満たす薬物は、経表皮経路から吸収されやすいことが知られています。

1）分子量が小さい（分子量が500以下）
　分子量が大きいと分子サイズが大きくなることや拡散性が低下することから、経皮吸収性が低下
します 4,5）（図3）。

の脂溶性薬物は主に細胞間経路の脂質層（角質細胞間脂質）近傍を介し、アスコルビン酸（ビタ
ミンC）などの水溶性薬物は主に水層近傍を介して角質層を通過できます。
　水溶性薬物よりも脂溶性薬物のほうが一般的に経皮吸収されやすい理由の1つとして、角質層
全体としては脂溶性が高いことが挙げられます。
＊ 角層細胞の層数は手掌や足底で100層以上、前腕で約14層、顔面が10層以下、外陰部が6層であり、部位で角質層の
厚さが異なることが知られています。in vivoでヒト皮膚に14C-hydrocortisoneを塗布して透過性を確認した試験では、
前腕屈側の透過率を1とした時、前額部ではその6倍、陰嚢では42倍の透過が観察されており2）、角質層の厚さが
バリア機能に影響すると推察されます3）。

Column
皮膚バリア機能の評価方法
皮膚バリア機能が低下するにつれて皮膚からの水分蒸散量は増加するため、皮膚バリア
機能を評価する場合に皮膚からの水分蒸散量を指標の1つとしています。水分蒸散量の
値は経表皮水分喪失量＊（Trans Epidermal Water Loss : TEWL）と呼ばれ、機器
を用いて簡便に測定できます。ただし、TEWLの測定値は温度や湿度など周囲の環境
によって変動しやすいため、恒温恒湿にした部屋で測定するなどの注意が必要です。

皮膚バ皮膚バ
皮膚バリア
機能を評
値は経表
を用いて簡
によって変

＊ 時間あたりに単位面積の皮膚から蒸散する水分量。g/cm2/hなどの単位で表されます。

Material�

Collagen� 100,000�
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　主薬の分子量や脂溶性などの特性が経皮吸収性に影響を与える主な原因として、皮膚がバリア
機能を有していることが挙げられます。外用剤中の主薬は皮膚バリア機能により経皮吸収されにくく
なりますが、皮膚バリア機能の影響の受けやすさには違いがあり、影響を受けにくい主薬の中には
皮膚適用後に全身作用を示すほど吸収されるものがあります。本書では、このことを理解していた
だくため、まず皮膚のバリア機能について説明し、主薬の特性と経皮吸収との関係について説明
します。その後、外用剤の有効性や安全性を把握する上で必要となる皮膚における代謝について
説明します。

1）皮膚のバリア機能とは
　皮膚のバリア機能とは体外からの異物の侵入を防いだり、体内の水分の蒸発や体液の漏出を
防いだりする皮膚の働きのことです。この働きは、主に角質層（角層）の物質の通過しにくさに起因
します。角質層は図1のように、物理的・化学的刺激に対して非常に安定な細胞膜で覆われた「表皮

　外用剤（皮膚外用剤）において、主薬の経皮吸収性は有効性や安全性を
考える上で必要不可欠な要素です。主薬の経皮吸収性に影響を与える因子
として、生体側の因子と製剤側の因子があり、製剤側の因子には「基剤や
剤形の影響」、「主薬の影響」があります。「ぬり薬の蘊蓄Vol. 1」では、「基剤
や剤形により、なぜ主薬の経皮吸収性が変化するのか？」を説明しました。今回は、製剤側
の因子である「主薬（主薬の特性）の影響」を中心に説明します。

東京逓信病院薬剤部 副薬剤部長　大谷 道輝先生
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皮膚のバリア機能について

図1. 角質層の構造
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t20!

t19!

t18!

t20!

t18!

t18!

t18!
t19!

t18!

t18!
t18!

t18!
t18!

t20!

t18U!

t18U!

t18U!

t18U!

t18U!

Fatty acid!

Phytosphingosine!

Phytosphingosine!

Chain length!

・More than 25 molecular species!
・Very long chain fatty acid such as C24!
・Phytosphingosine (trihydroxy)!

Rich in skin�

Molecular diversity�

Poly-hydroxy!Very long chain!

More than 300 species in skin!

Decreasing with age!

Superiority of natural ceramide !
                       than synthetic one!



Human Corneous Ceramides�

Stratum corneum�

Epidermis�

Dermis�

Dry stress!
Harmful substances!

Intracellular  
      lipids�

Sebum�

Ceramide 

Glucosylceramide�
Sphingomyelin�

Epidermis (Living cells)�

Cornification (Lamella granule)�

Intracellular lipids 

Formation of free ceramides 

SC (Dead cells without nucleus)�

Superior barrier function acquired in evolutionary history on land�



Synthetic Pathway of Sphingolipids�

Free ceramides hardly exist in nature, since it is an intermediate in the synthetic pathway 

Sphingoid base�
Acyl�

Sphingomyelin�

(Free)  
Ceramides�

Inositolphosphorylceramide�

Galactosylceramide�

Plant   

Fungus�

Animal�

Glucosylceramide�

Lactosylceramide�

Ganglioside�

N-acylsphingoide 
base�

Ceramide! O!

NH!

OH!
OH!

Sphingosine!

n!

Glc!

Gal!

Ins!OP(OOH)O!

OP(OOH)O(CH2)2N+(CH3)3!

Glucosylceramide!

Galactosylceramide!

Inositolphosphorylceramide!

Sphingomyelin!

Palmitoyl-CoA + Serine�

Skin Skin 



Commercially Available Sphingolipids: Ceramide-related Compounds�

Sphingomyelin�

Pseudo-ceramides�

Galactosylceramide 

Lactosylceramide�

Glucosylceramide�Chemo 
synthesis 

(Cosmetic)�

Plant Ceramide�

Milk Ceramide�

Horse Ceramide�

Free  
 Ceramides�

There was no effective natural ceramides as external use  

Popular names�

Natural type ceramides�
Human type ceramides�

In a market, all are called a "ceramide"  
  regardless of the existence of a polar group.  



Autolysis 
(Isc1p) 

6.7 

Production of Free Ceramides by Yeast�

Sphingoid base 
Acyl 

Ceramide 

Glucosylceramide 

Ins-P-ceramide 

0.0 

1.0 

2.0 

3.0 

Total GlcCer Inositol 
Cer 

Yeast 

1.0 
GlcCer 

CER 

m
g/

g 
Ce

ll 

�)#$ ���(��!��,�&$�)�(�$#�$���&�����&�"�����&$"��������'%��#�$!�%��'�
���+�+��'(-���#����
��	�������
���



Fermentation Cakes with Koji and Yeast�

Soy sauce 

Soy sauce cake 

�$�!���'$+���#��#��*���(�

Koji starter�

��*�'$+�'�)�� 

Shochu from batata 

Unrefined 

�$�!���&����

����� $���

Boiled batata 

Shochu cake 

��$��) 

1 : 2!1 : 0.1~0.2!

Press! Distillation!

Sake from rice 

�$�!���&����

����� $���

Unrefined 

Boiled rice 

Sake cake 

Sake 

1 : 0.1~0.3!

Press!

���'(���&'(��#&���#���
Salt 

Koji�

���$#���#&���#���

.After pressing 

Distilled liquor 



High'Purity'Ceramide6�

Glucosylceramide�

Lane 1, Company A (rice)!
Lane 2, Company B (rice)!
Lane 3, Company C (konnyaku)!
Lane 4, Company D (wheat)!
Lane 5, Standard�

14 

Glucosylceramide�

Natural human- 
 type ceramide�

Pure natural product�

Ceramide AP�

Ceramide NP�

Crude natural product (from plant)�

Soy sauce cake�



Human&type+in+foods�

Human&type+in+cosme2cs�

Having'the'same'structure'as'the'ceramide''

present'in'human'epidermis.'

Human'skin'iden4cal.�

Diges4on�

Absorbed�

Originally'present'in'any'human'4ssues,''

''and'having'absorbability'from'intes4nal'tract.'
:Inner+and+outer+beauty+material;+

Permeability�

Phytosphingosine�

Natural'human@type'ceramide'

'(phytoceramide:'Ceramide'AP)'

Ligand'(key)'ac4on�

7'

What'is'the'human@type'?�



Glucosylceramide'mainly'from'plant'

Complex'diges4ve'system'aJer'oral'inges4on�

Non'human@type�

In'is'hardly'absorbed'aJer'inges4on�

Low'purity'(3~5%)�

We'do'not'know'what'has'worked�

Free'ceramide'

Simple'diges4ve'system'aJer'oral'inges4on�

Human@type'(intes4ne,'kidney,'skin)�

The'absorbability'is'proven'�

High'purity'(>90%)�

The'ac4ve'ingredient'is'a'clear�

OH!
O!

NH!

OH!OH!

HO!

OH!
O!

NH!

OH!

O!Glc!

15 

Priority'of'Natural'Human@type'Ceramide'Compared'to'Plant'Ceramide�

(with'no'glucoside)'
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Manufacture+of+Polyphenolipids+�

Separa2on+

Purifica2on+

Hydophilic+ Oil+ Ceramide+

Cake+a?er+dis2lla2on+

Extrac2on+

Shochu+

Polyphenolipid+

Sweet+potato+(batata)++
+in+Southern+Kyushu,+Japan+

AJer'

'fermenta4on'

An2oxidant+
+++++lipids+

Tokyo'

5'

Dis4lled'liquor'

Dry+



9'

Characteris2cs+of+Polyphenolipids�

S2rring� Centrifuge�

Oil+phase+
(Polyphenollipid)+

Watar+phase+
(anthocyanin)+

体液 体液

Polyphenol Polyphenolipid

細胞内

細胞内細胞内
細胞内

細胞内

細胞内

ポリフェノール

脂溶性ポリフェノール

PP�

Water�

Cell 

Cell 

Cell Cell 

Cell 

Cell 

Water�

PPL�

Water@soluble' Oil@soluble'

Lipid'Lipid'
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Analysis'of'Polyphenolipid�

/9FA&16�

09CA&16�

19CA&17�

29FA&18�

39CA&1873’8�

① 

② 

③ 

④ 

⑤ 

⑤’ 

FA9ferulic+acid+
CA:+caffeic+acid�

Cetyl'ferulate'(ferulic'acid'cetyl'ester)�

Cetyl'caffeate'(caffeic'acid'cetyl'ester)�

*As+a+major+component,+CA&2+(ethyl+caffeate)+is+also+included.�

O'
O'

HO'

HO' (CH2)15CH3�

O'
O'

HO'

H3CO' (CH2)15CH3�



10 

In'American'oil'chemistry,''

“phenolipids”'has'lately'aQracted'considerable'aQen4on.�

This'is'the'target'in'the'research'fields''

''''''''''''''''''''''''''''''''''''of'drug'discovery'and'func4onal'food.�

The'“polyphenolipid”'is'only'as'a'natural'product.�



11'

An4@Alzheimer’s'Disease'Ac4vity'of'Polyphenolipids�

Cetyl'caffeate'(CA16)'and'cetyl'ferurate'(FA16)'as'the'

main'components'of'polyphenolipid'strongly'inhibit'the'

fibrosis'of'Aβ'

→'inhibit'the'forma4on'of'senile'plaque'responsible'for'''''

'''''''neurodegenera4on 
Kondo+H,+et+al,+Biotechnol+Appl+Biochem+(2014)+

CA16�Control�

Alzheimer's'disease'is'said'to'be'about'one'

million'people'in'Japan'and'five'million'people'

in'the'United'States.'
'Development'of'treatments'and'diagnos4c'

methods'has'become'a'major'challenge'in'the'

aging'society. 

Amyloid'β'pep4de'in'Alzheimer's'disease'(Aβ)'is'a'pep4de'consis4ng'of'40'to'42'residues.'

The'fibrillar'aggregates'(the'amyloid'fibrils)'is'formed'by'self@organiza4on,'and'is'deposited'in'the'brain'

to'form'senile'plaques.'
'Neurodegenera4on'is'caused'by'the'forma4on'of'senile'plaques. 

Electron'micrographs'of'Aβ'
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An4@tumor'Ac4vity'of'Polyphenolipid�

Colon+

Breast+

Lung+

CNS+

Stomac
h+

Jayaprakasam B, et al, J. Agric. Food Chem. 2006 54:5375.!

The'various'long'chain'alkyl'groups'are'chemically'bonded'to'

a'caffeic'acid'and'ferulic'acid'to'assess'the'an4@tumor'

ac4vity'in'various'cancer'cell'lines. 

Caffeic'acid'cetyl'ester,'which'is'the'main'component'of'the'

polyphenolipid'significantly'inhibits'all'of'the'growth'of'5'

cancer'cell'lines. 
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Ligand'Ac4on'of'Phytoceramide�

*** 
* * 
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PPARβ 

phytoceramide PHS 
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phytoceramide PHS 
1μM 10μM 10μM 1μM CIG Ctl 

4'Improvement'of'lipid'metabolism'

4'Maturity'of'epidermal'barrier'

''''Ac4va4on'of'sebaceous'cell'

66Promo4on'of'protein'produc4on�

4'Improvement'of'carbohydrate''

'''''metabolism'

4'Differen4a4on'of'sebaceous'cell''

'''''and'kera4nocyte'

Murakami et al. Lipids Health Dis.  2011 

→'Preven4on'of'hyperlipidemia'

→'skin'beauty�

→'Preven4on'of'diabetes'

→'skin'beauty'

PPAR:''

One'of'nuclear'receptor.'

Transcrip4on'factors'that'are'closely'involved'in'the'
cellular'metabolism'and'differen4a4on'of'

hydrocarbons,'lipids'and'proteins. 

4'Improvement'of'insulin'sensi4vity'

4'Differen4a4on'of'sebaceous'cell''
→'Preven4on'of'diabetes'

→'skin'beauty'



Screening�

O!

NH!

OH!

OH!

HO!

OH!

Purification�

Structure�

Quantification�
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249 
M.W. 658 

TMSO 
H3CO 

409 

M-15 

M+ 

Phytosphingosine�

Identification�

Development�

Neutral-lipids 
 �wax  
 �triacylglycerol 
 �cholesterol 
 �diacylglycerol 
 �fatty acid 
Complex-lipids 
 �glycerophospholipids 
 �plasmalogen 
 �glyceroglycolipids 
 �sphingophospholipids 
 �sphingoglycolipids 
 �ceramide�
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Spot ID Series X Y Area Volume

1 None 879 363 3438 1117.7

2 None 798 369 2610 927.14

3 None 720 372 2757 893.15

4 None 639 372 2583 745.39

5 None 489 375 2286 619.82

6 None 561 372 2403 655.79

7 None 417 372 1953 574.77

8 None 351 375 1725 520.19

9 None 282 372 1617 359.75

10 None 882 450 1716 288.66
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13 None 804 453 2160 240.82

14 None 642 459 1668 183.85

15 None 141 381 1359 201.13
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Plasmalogen� Glucosylceramide�
glyceroglycolipid!

sterol derivative!

sterol derivatives!

sphingolipid!

glyceroglycolipid!

glyceroglycolipid!
glyceroglycolipid!

phospholipid!

phospholipid!

Detection�

Densitometry�

Fractionation�

TLC�
HPLC&ELSD�

GC&MS�


