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A PPlic a tio n o f a n ew T L C c h em ic a l m e th o d fo r d e te e tio n o f

c yc lo PePtid e s in Pla n ts

Z HO U J u n & TA N N in g h u a

L a bo ra to ry ()f p hyt o eh em is try
,

K u n ln in g In s tit u te o f B o t a n y
,

C hin e se A e ad e m y o f se ie n ee s
,

K u n m in g 6 5 ()2 ()4
,

C h in a

A bs tr a e t C ye lo Pe Ptid e s ha v e b e e n in v e s tig a te d Phyt o e h e m ie a lly le ss o fte n be e a u s e u n til n o w

the re ha s n o t b e e n a sPe e ia le h e m iC a l m e tho d to d e te e t th e m
.

S in e e w e fo u n d e ye lo Pe Ptid e s in

PS e u
do s他118 rla he 拍厂口Ph夕llB (C a ryo Phylla C e a e ) in 19 9 1

,

W e ha v e g ra d u a lly e s ta b lishe d a sPe e ia l

e he m iea l d e te etio n m e th o d fo r d e te e tin g eye lo Pe Ptid e s in Pla n ts
,

w hie h in d u e e s a n e w thin la ye r

e h ro m a to g ra Phy (T LC ) Pro to s ite re a C tio n W ith n in hyd rin re a g e n t
.

W ith th is m e tho d
, o u r g ro u P

is o la te d a n d d e te rm in e d 7 3 eye lo PePtid e S fro m 17 Pla n ts W hic h b e lo n g to 5 fa m ilie s a n d 1 4

g e n u s e s
,

they a re fro m d ie ye lo PePtid e s to u n d e Ca c ye lo Pe Ptid e S
,

in c lu d in g 6 8 n e w o n e s
,

a n d w e re

d e te rm in e d b a s e d o n sPe e tra l
,

e he m ie a l a n d e n z ym ie m e tho d s
,

e sPe e ia lly Z D N M R a n d FA B
一

M S
.

M e a n tim e
,

w ith th is m eth o d e ye lo Pe Ptid e s C a n b e d is tin g u is he d fro m Pe Ptid ic a m id e s b a s e d o n

the ir b e h a V IO U r in T LC
.

K e yw o r d s : T L C c he m iea l d etec tio n m e th o d
, cyc lo Pe Ptid es

.

W 亡d e fi n e e yc lo PePtid e s a s ey elie eo m Po u n d s fo r m e d m ain ly w ith th e Pe Ptid e b o n d s o f Pro tein o r

n o n 一

Pr o tein am in o a e id s
.

Sin c e a d o u e tin e s X
,

Y a n d 2 w e r e is o late d fr o m Wa lth e r ia a 川e r ie a n a in 19 6 3

by G o u ta re l
,

m o re th a n 20 0 c yelo Pe Ptid e s h a v e b e e n o b tain e d u P to n o w a n d th e ir str u c tu re s h a v e b e e n

d e te rm in e d
.

Cyc lo Pe Ptid e s h a v e m a in ly b e e n fo u n d in Pla n ts o f th e fo llo w in g fa m ilie s : A n n o n a e e a e ,

C a ryo Phylla e e a e
,

R h a m n a e e a e ,

R u b ia e e a e ; a n d also fo u n d in Pla n t s o f C o m Po sita e
,

H ym e n o c a rd ia e e a e
,

L a b ia ta e
,

M yrsin a c e a e
,

Pa n d a e e a e
,

S o la n a e e a e
,

S te re u lia e e a e
,

U rt ie a e e a e
, a n d Ve

r b e n a e e a e
.

T he fi r s t

sys tem a tie e la s s ifi ea tio n o f eye lo Pe Ptid es w a s Pr o Po s ed b y u s b a s ed o n the ir sk ele ta l s tru e tu r e s
.

C ye lo PePtid e s ea n b e d iv id ed in to tw o ela sse s (h e tero cyc lo PePtid es a n d h o m o c yc lo Pe Ptid e s)
,

in e lu d in g
5 ix s u b e la s se s

, as fo llo w s (fi g
.
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T h e re 15 n o sPe e ia l eh em ie a lm e th o d fo r d e te e tin g ey elo PePtid e s in Pla n ts e u rr e n tly
.

B e e a u se th e re

a r e n o fr e e a m in o g ro u Ps (N H o r N H Z) in s tru c tu re s o f m o st e ye lo Pe Ptid e s
,

they e a n n o t r e a c t w ith

n in hyd rin r e a g e n t
.

In s o m e Phyto ehe m ie al stu d ie s o f tyPes l
,

11 a n d 111 (eyc lo PePtid e alk alo id s)
,

D ra g e n d o r ff
’5 r e a g e n t (a sPe c ial re a g e n t fo r d e te c tin g a lk alo id s) h a s b e e n u se d to d e te c t th e m

,

w hieh 15

a n o n 一 sPe e ifi e a n d lo w e r s e n sitiv e m e th o d
.

Sin e e w e fo u n d e yelo Pe Ptid e s he te r o Ph yllin A a n d B fr o m

p s e u
do

s te lla r ia h e teror h夕lla (C a即 o phylla c e a e ) in 19 9 112 1
,

w e h a v e g rad u ally e s tab lish e d a s p e eial

e h e m ie al m e th o d fo r d e te e tin g c yelo PePt id e s in Pla n ts
.

T his m e th o d 15 a n ew thin la ye r e h ro m a to g ra Phy

(T L C ) Pro to s ite r e a e tio n w ith n in hyd rin re a g e n t
.

B y this m e th o d
,

7 3 e ye lo Pe Ptid e s w ere iso la te d b y o u r

gro u P a n d th e ir s tru e tu r e s w e r e e lu eid a te d fr o m 17 Pla n ts w hie h b e lo n g to 5 fa m ilie s a n d 14 g e n u s e s
,

fr o m d ieye lo PePtid e s to u n d e e a e yc lo PePt id e s
,

in elu d in g 6 8 n ew o n e s (tab le l)
.

Pe Ptid ic am id e s
,

w h ie h

a re d e fi n e d a s a m id e s w ith a PePtid e b o n d o f th e a m in o g ro u P (N H o r N H Z) o f o n e a
一am in o a c id

Chin e s e S e ie n e e B u ll6 tin V o l
.

4 5 N o
.
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e o n l b in e d w ith th e e a rb o x y l g r()u P (C O O H ) i一1 th e s id e e h a in o f th e a
一a 一们 in o a e id (la c ta 一n s ) o r o the r

e a r bo x yl g ro u Ps o f e a r b() x y lie a e id s
,

e a n be d e te e te d by thi、 In e th o d
,

to o
.

W ith this m e th o d w e fo u n d

th a t Pyro g lu ta 一n ie a e id w ith e a rd io v a se L一la r a n d n e ry ()u s sys te 一刀 a e tiv itie s 15 o n e 0 1
’

th e m ain c o n s titu e n ts

in C hin e s e Pa te n t d ru g
‘

S he n g 一飞la is a n ”
.

W己 a ls o tb t一n d th a t Pyr()g lu ta一n ie a e id e x is te d in s o m e t,a m o t一s

tra d itio n a l C hin e se m e d ie in e s
, s u e h a s P a , z‘, x 9 1, , s e n g

,

S‘7, i: ‘, , , 〔10 2 ‘了,in e , , 5 15
,

口尸/, i叩
0 9 ‘, n jal , o , , i〔

、

:‘s ,

a n d G a s rr( ,‘lia e la r‘1
.

In ZD
一

T L C
,

eye lo Pe Ptid e s e a n b e d is tin g u is h ed fr o m Pe Ptid ie a m id e s w e ll b a s e d

o n th e ir b e h a v io u r
.

In this n o te w e d e se r ib e this n ew 一n e th o d a n d lis t all th e eye lo Pe Ptid e s tr u e tu re s a n d

th e ir s o u re e s o b ta in e d b y o u r g ro u P w ith this 一刀 e th o d
.
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A
一

B = C 日一 C I{ C 卜{(O H )C H : o r CO C }12

I之1 1丈2 = a ry l ‘) r alky l

R 3 = a 一n 一1 0 a e 一d r e s id 一e s

R 4 = 11 o r O C LI

R S一 }{ o r C日 :

R 6 = s 一d e e lla tn o f an l一rl o a e 一d s

R 7 R S= }I
,

C }1
1 o r 日

一

D
一

g lc

R g
,

R 1 0
,

R ll = }1 0 } I
,

o r O A c

Fi g 5 i x lyPe s o f e ye lo Pe Pt id e s

1 E x Pe r im e n t a l

( i ) M a te r ia ls
.

A ll s o lve n ts a n d re a g e n ts u s e d w e re o f e h e m i c a l Pu r ity
.

T hi n

g r aPh i e (T L C ) s ili e a g e l G Pla te s a n d e o lu m n c h ro m a to g raPh ic (C C ) s ili c a g e l H w e r e

laye r c h ro m a to
-

Pr o d u e ts o f th e

Q in d a o M a r i n e C h e m i e al Fa e to r y
,

Ch in a
.

C C re v e r s e Ph a s e 一

18 (R P
一

18 ) a n d M C I w e re s u PPli e d by

M e re k C o m Pa n y
.

S a m Ple s fo r d e te c ti o n w e r e e x tr a c ts a n d / o r fr a c ti o n s fr o m Pla n ts
.

T h e e x a m Ple Pla n t

P s e u
do

s t e lla r i a h e te 八 ,尸hylla w a s e u ltiv a te d in Jia n g su Pr o v i n c e ,

C h in a a n d w a s c o lle c te d i n 19 9 3
.

( 11 ) Sa rn Ple Pre Pa ra ti o n
.

W 亡 e x tra e te d 5 0一 10 0 9 o f d r ie d e r u sh e d Pla n t m a te r ia ls w ith 9 5 %

E tO H by re fl u x i n g fo r 3 h
, a n d th e e x tra c ts w e re e o n e e n tr a te d i n v a e u o

.

T h e E tO H e x tra c ts w e re

Pa rti tio n e d w ith E tO A e o r CH C13 a n d th e n B u O H
.

R e m o V a l o f so lv e n t fu rn is h e d th e s a m Ple fr a e tio n s ,

in w h i e h E tO A e o r C H C 13 fr a e ti o n w a s u se d to d e te e t c ye lo Pe Ptid e s a n d Pe Pt id i e am id e s , a n d B u O H

1 8 2 6 Chin e s e S Ci e 八C e B u He tin V o l
.

4 5 N O
.
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fr a e tio n s w e r e u se d tb r d e te e t io n o f e ye lo PePtide g lye o s id e s
.

If th e Pla n t m a te r ia ls w e re th e s e ed s ()l
’

Pla n ts o r e o n ta in e d m o re 0 11 Pr in c iPle s
,

th e fi r st Pr o e e ss w a s the d e fa ttin g w ith Pe tro le u 一n e th e r b y

r efl u x in g fo r 3 h a n d the n th e Pre Pa r a tio n o f the s a m Ple s a e e o rd in g to the a bo v e
一

m e n tio n e d m e th o d
.

If

th e PrePa red s am Ple s e o n ta in e x e e s s iv e Pig m e n ts o r w a te r
一s o lu b le Prin c iPle s

,

w e s u g g e s t th a t the y

sh o u ld b e s e Pa ra te d a t fi r st b y n o rm a l (s ilie a g e l H
,

C H C I,
一

Me O H ) o r re v e r se (R P
一

18 ()r MC I
,

M eO H
一

H ZO ) Pha s e CC
, re sPe c tive ly

.

Fo r e x a m Ple
,

l()0 9 o t
’

d r ied e r u sh e d ro o ts o f P se “d( ) s re lla ri(I

he te ro Phylltl (M iq
.

) Pa x e x Pa x e t H o ffn l
.

w e re Pre Pa re d a ee o r d in g to the ab o v e
一

m e n tio n e d m e tho d
,

a n d the E tO A e fr a e tio n s w e r e d e te e te d a e e o rd in g to th e fo llo w in g m e th o d
.

(111)C ye lo Pe Ptid e a n d Pe Ptid ie a m id e d e te e tio n
.

T h e s a m Ple w a s d o tte d a t o n e e o rn e r 0 1
’

e a e h o f

tw o id e n tic a l2 5 m m X 5 0 m m s ilie a g el G Pla te s (Pla te s 1 a n d Z) a n d th e s e Pla te s w e re d e v e lo Pe d w ith

C H C 13
一

M e O H (8
.

5 : 1
.

5 o r g : 1) in ID
一

T LC
.

A ft e r re m o v al o f th e so lve n t
,

Pla te 2 w a s Pla e e d a n d

h a n g e d in a se aled g la s s v e s se lw ith a b o u t 1 m L e o n e e n tra ted H C I a n d hyd ro lyz e d in a d r yin g in e u b a to r

(110 ℃ )fo r l一2 h
.

C o o le d fo r a fe w m in u te s
,

Pla te 2 w a s tak e n o u t
, a n d th e H C Iw a s vo la tiliz ed w ith a

v e n tila to r
.

T h e n Pla te s l (n o n 一

hyd ro lyz ed Pla te) a n d Z (hyd ro lyz e d Pla te ) w ere sPr aye d w irh 0
.

2%

n in hydr in
一aee to n e re a g e n t a n d d e te e ted a ft e r he atin g w ith a d rier fo r sev e ral m in u te s

.

R ePe at the

ab o v e
一

m e n tio n e d Pro e e s s o n e e m o re
.

If the re a re s o m e Pu rp lish red sPo ts in m o s t e a se s a n d / o r yello w

sPo ts in a fe w e a se s in Pla te Z
,

b u t the r e 15 n o sPo t s a t th e sa m e s ite s in Pla te l
,

it 15 in d ie a te d th a t th e

d e te c ted sa m Ple s e o n ta in cyc lo Pe Ptid e s a n d PePtid ic a m id e s
.

(iV ) D is tin etio n be tw e e n e yelo PePtid e a n d Pe Pt id ie a m id e
.

T he s a m Ple w a s d o tted a l o n e e o rn e r

o f a 50 m m X 50 m m silie a g elG Pla te (Pla te 3 )a e e o r d in g to th e m e th o d o f ZD
一

T LC
,

the n the Pla te w a s

d ev e lo Pe d w ith C H C13
一

Me O H (8
.

5 : 1
.

5 o r g : l) in the fi r st d im e n s io n
.

A ft e r re m o va l o f th e s o lv e n t
,

Pla te 3 w a s Pla e ed a n d h a n g ed in a s e a le d g la s s v e s se l w ith ab o u t 1 m L e o n c en tra te d H C I a n d

hyd ro lyz ed in a dryin g in e u b ato r (1 10 ℃ ) fo r l一2 h
.

C o o led fo r a fe w m in u te s
,

Plate 3 w as tak e n o u r
,

a n d the H C I w a s v o la tiliz e d w ith a ve n tila to r. T h e n Pla te 3 w a s d e v e lo Pe d w ith C H C I:
一

M eO H
一

H A e

(8 : 2 : 2 d ro Ps) o r C H C 13
一

M eO H
一

H ZO
一

H A e (7 : 3 : 0
.

5 :4 d ro Ps) in th e s e e o n d d im e n s io n
.

A ft e r r em o v al o f

th e s o lv e n t
,

Pla te 3 w a s sPra yed w ith 0 2 % n in hyd rin
一a c e to n e re a g e n t a n d d e te e te d aft e r h e a tin g w ith a

d r ie r fo r s e v e ral m in u te s
.

R e Pea t the a bo ve 一

m e n tio n ed Pr o e e ss o n e e m o re
.

If the re 15 Ju s t o n e red d ish

Pu rPle sPo t in the s a m e d ire e tio n o f th e se c o n d d im e n s io n ,

it 15 in d ie a ted th a t the d etee ted s am Ple s

e o n ta in Pe Ptid ie am id e s
.

If th e re a re s o m e Pu rP}ish re d o r ye llo w sPo ts in th e s a m e d ire e tio n o f th e

s e c o n d d im e n s io n ,

it 15 in d iea te d tha t the d e te e ted s am Ple s e o n ta in ey elo PePtid e s
.

2 R esu lts a n d d isc u ssio n

( i ) E v a lu a tio n o f re s u lts
.

C o m Pa r is o n o f th e sPo t s o f Pla te l (ID
一

T LC n o n 一

hyd ro lyz e d Pla te )

w ith th o s e o f Pla te Z (ID
一

T LC hyd ro lyz e d Pla te ) sh o w e d a Po s itiv e r e a e tio n o n ly w h e n Pla te 2 sh o w e d

s o m e Pu rPlish re d o r ye llo w sPo ts
,

b u t Pla te 1 d id n o t h a v e s u eh sPo ts a t the s a m e site s
,

in d ie a tin g th a t

th e d e te e te d s am Ple s c o n ta in e d c yc lo Pe Ptid e s a n d Pe Pt id ie a m id e s
.

T h e sPo t n u m b e r s
, e o lo r a n d e o lo r

e h a n g e s w e re a n a ly z ed aft e r sPr ayin g in th e se e o n d d im e n sio n o f ZD
一

T LC o f Pla te 3 (ZD
一

T LC

hyd r o lyz ed Pla te)
.

It c o n ta in s Pe Ptid ie a m id e s o n ly if th e re 15 o n ly o n e r ed d ish Pu rp le sPo t in th e sa m e

d ire e tio n o f th e s e e o n d d im e n sio n
,

b u t it c o n ta in s eye lo Pe Ptid e s if the re a re s o m e Pu rPlish re d o r ye llo w

sPo ts (fo r d e tails s e e s u b s e e t
.

(iv )o f s e c t
.

2 )
.

( 11 ) D e te e tio n re s u lts o f P se u
do

s re lla ria h e te ro Phylla
.

T h e T LC re s u lts o f th e E tO A c fr a c tio n s

Pr ePa r ed fr o m th e ro o ts o f P s e u d o s te lla r ia h e te r’) P勺lla a r e sh o w n in fi g
.

2
.

T h e r e s u lts in d ie a te d th a t

th e Pla n t e o n tain s a t le a s t thre e c yc lo Pe Ptid e s
.

B y th e ID
一

T LC m e th o d u se d he re
, e ig h t c yc lo PePtid e

he te ro Phyllin s fro m A to H w e r e iso la te d (ta b le l)
.

(111) A PPlic a tio n s in s ePa r a tio n
·

W ith this ID
一

T LC m e th o d
,

7 3 c yc lo PePt id e s w e re is o la ted fr o m

17 Pla n ts (ta b le l) a n d their s tr u e tu re s w e r e de term in ed by v a rio u s sPe e tr al (e sPee ia lly ZD N MR
,

FA B
一

M S )a n d e he m ic al m e th o d s
.

(iV ) H o w to d istin g u ish c yelo PePtid e s fr o m PePtid ie a m id e s
.

In ad d itio n to the c ye lo PePtid e s

fo u n d fr o m Pla n ts by this m e th o d
,

Pe Ptid ic am id e s
,

in c lu d in g Pyro g lu ta m ic a c id a n d its e s te r d e riv a tiv e s

C hin e se S e ie n e e B u llo tiP V o l
.

4 5 N o
.
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a n d its a n a lo g u e s
, a n d o th e r a m id e s w h ic h re ac t po sitiv e ly w ith n in hyd rin re a g e n t

,

w e re is o la ted l3
·

4 ] I}
.

In

o rd e r to d istin g u ish b e tw een them
,

w e e o m Pa re d the ir ID
一 a n d ZD

一

T LC b eh a v io r in d etail a n d fo u n d

tha t the re are d iffe
re n ee s in sPo t n u m b e rs o f ZD

一

T L C
,

in e o lo r a n d e o lo r eha n g es aft e r sPra yin g
.

C ye lo pe Ptid e s h av e tw o o r m o re sPo ts in the sa m e d ire e tio n o f the s e e o n d d im e n sio n o f ZD
一

T LC
, a n d

the c o lo r 15 c o m m o n ly Pu rp lish r ed o r ye llo w
,

w h ic h fa d e s q u ic k ly
.

H o w e v er ,

Pe Ptid ic am id es ha v e o n e

lo n g sPo t in the s a m e d ire e tio n o f th e se e o n d d im e n sio n o f ZD
一

T L C
,

a n d th e e o lo r 15 c o m m o n ly r ed d ish

Pu rPle
,

w hieh fa d e s slo w ly
.

l
)
ha se

T

(((a )))

ooo OOO
ooo OOO
ooo OOO

555 H A H B H EEE

Plla se

T

一一 - - - - 卜 Pha se Z (b)))

000 0

00000

OOOOOOO

OOOOOOO

二二二二
F19

.

2
.

T LC r e su lts o f E t0 A e fr ae tio n s fr o m p
.

h e te r(, 尸hv lla fo r d etee rin g eye lo Pe Ptid e s
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