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Abstract: Bletillae striata is an important Chinese materia medica of traditional whitening recipe. This paper systematically
expounded the traditional theory and modern pharmacological research of whitening from multiple perspectives for B. striata, such as
Chinese medicine theory in whitening and its historical evolution, modern biological and pharmacological mechanism studies of
whitening, and the related chemical composition in B. striata for “white treat black”. And then, the industrial development idea of B.
striata was initially proposed. This research provided an important idea and reference for the development and industrialization of B.
striata whitening effect.
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Fig. 2 Basic structure types of biphenyl compounds in B. striata
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Table 1 Bibenzyl derivativs in plants of B. striata
95 RASEV/EZR i B B
1 3,3'-dihydroxy-4-(p-hydroxybenzyl)-5-methoxybibenzyl 1 R;=R;=R,=Rs=H, R,=CH,-C¢H,-OH
2 3,3'-dihydroxy-2-(p-hydroxybenzyl)-5-methoxybibenzyl 1 R,=R;=R,=Rs=H, R;=CH,-C¢H,-OH
3 3',5-dihydroxy-2-(p-hydroxybenzyl)-3-methoxybibenzyl | R;=R,=R,=Rs=H, R;=CH,-C¢H,-OH
4 3,3'-dihydroxy-5-methoxybibenzyl (batatasin I1I) 1 R;=R,=R;=R,=Rs=H
5 5-hydroxy-4-(p-hydroxybenzyl)-3,3'-dimethoxybibenzyl 1 R=R;=R,;~H, R,=CH,-C4H,-OH, Rs=CH;
6  3,3'-dihydroxy-5,4'-dimethoxybibenzyl I R;=R,=R;=Rs=H, R4=OCH;,
7  3-hydroxy-5,5'-dimethoxybibenzyl I R;=R,=R;=R,=H, Rs=OCH;,
8  3,3'-dihydroxy-2,6-bis(p-hydroxybenzyl)-5-methoxy-bibenzyl 1T Ri=R,=R;=R,=H
9  5-dihydroxy-2,6-(p-hydroxybenzyl)-3,3'-dimethoxy-bibenzyl 1T R=CHj3;, R,=R;=R4;=H
10 3,3'-dihydroxy-5-methoxy-2,5',6-tris(p-hydroxybenzyl) bibenzyl 1T R;=CH,-C¢H4-OH, R;=R,=R,=H
11 5-dihydroxy-2,4,6-tris(p-hydroxybenzyl)-3,3'-dimethoxy-bibenzyl II R,=CHj;, R,=R3;=H, R,=CH,-C¢H,4-OH
(blestritin A)
12 3 4'-dihydroxy-3,3'"-dimethoxy-2,6-bis(p-hydroxybenzyl) bibenzyl (blestritin B) 1T R=CHj;, R,=OH, R;=R,=H
13 3,3'-dihydroxy-5-methoxy-2,4",6-tris(p-hydroxybenzyl) bibenzyl (blestritin C) 1T R=R;=R4=H, R,=CH,-C,;H¢-OH
14 3-hydroxy-3',5-dimethoxy-2-(p-hydroxybenzyl) bibenzyl (gymconopin D) I R;=R;=Rs=Rs=H, R,=OCH;,
15 2' 3-dihydroxy-5-methoxy-2,5',6-tris(p-hydroxybenzyl) bibenzyl (bulbocodin) I R;=0OH, R3=R~=CH,-C4H¢-OH, R,=Rs=H
16 3' 3-dihydroxy-5-methoxy-2,4-bis(p-hydroxybenzyl) bibenzyl (bulbocodin D) I R;=R;=R,=H, R,=OH, Rs=CH,-C,Hs-OH
17 3,3"5-trimethoxybibenzyl 1
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Fig. 3 Nucleus structures of dihydrophenanthrene and

phenanthrene compounds
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Table 2 Dihydrophenanthrenes and phenanthrenes in plants of B. striata

I GAEV/EAY N

B Ak

18 2,4,7-trimethoxy-9,10-dihydrophenanthrene

19 4,7-dihydroxy-1-(p-hydroxybenzyl)-2-methoxy-9,10-
dihydrophenanthrene

20 2,7-dihydroxy-1-(p-hydroxybenzyl)-4-9,10-dihydrophen-
anthrene

21 4,7-dihydroxy-2-methoxy-9,10-dihydrophenanthrene

22 2,7-dihydroxy-3-(p-hydroxybenzyl)-4-methoxy-9,10-
dihydrophenanthrene

23 2,7-dihydroxy-1,3-bis(p-hydroxybenzyl)-4-methoxy-9,10-
dihydrophenanthrene

24 2,7-dihydroxy-1-(p-hydroxybenzyl)-4-methoxy-9,10-
dihydrophenanthrene

25 2,7-dihydroxy-1,6-bis(p-hydroxybenzyl)-4-methoxy-9,10-
dihydrophenanthrene

26 1,2,7-trihydroxy-4-methoxy-9,10-dihydrophenanthrene

27 2-hydroxy-1-(p-hydroxybenzyl)-4,7-dimethoxy-9,10-
dihydrophenanthrene

28  2,7-dihydroxy-1,3,6-tris(p-hydroxybenzyl)-4-methoxy-9,
10-dihydrophenanthrene

29 2,4,7-trimethoxyphenanthrene

30 2,3,4,7-trimethoxyphenanthrene

31 2,7-dihydroxy-1,8-bis(p-hydroxybenzyl)-4-methoxy-
phenanthrene

32 2,7-dihydroxy-1-(p-hydroxybenzyl)-4-methoxyphenanthrene

v R1:R3:R5:OCH3, R2:R4:R6:H
v R1:R3:OH, R2=R4:H, R5=OCH3, R6:CH2-C(,H4-OH

v RIZRSZOH, R2=R4:H, R3:OCH3, R6:CH2-C(,H4-OH

v R1:R3=OH, R2:R4:R6=H, R5=OCH3
v RIZRSZOH, R2=R6:H, R3:OCH3, R4:CH2-C(,H4-OH

v RIZRSZOH, R2=H, R3=OCH3, R4=R6:CH2‘C(,H4'OH

IV R,=Rs=OH, R,=R,=H, R;=OCH;, R=CO-C4H,-OH

v RIZRSZOH, R4=H, R3=OCH3, R2=R6:CH2‘C(,H4'OH

v R;=Rs=R¢=OH, R,=R4=H, R3=OCHj3
v R,=R;=OCHj3, R,=R=H, Rs=OH, Rc=CH,-C;H,-OH

v R1:R5=OH, R2:R4:R6=CH2-C6H4-OH, R3:OCH3

\'% R1:R2=R5:H, R2=R4:OCH3

R1:R5=H, R2=R3=R4:OCH3
\% R1:R5=CH2-C6H4-OH, R3:H, R4:R2=OH

<

A\ R1:R3=H, R2=R4=OH, RSZCHz-C6H4-OH
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Fig.5 Research idea on industrialization of B. striata whitening
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