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 [11–13],  Boraginaceae [1],  
 [14]. ,  – 

,  
, -

. 

 
 14  ,   10   Boraginaceae, 

 2012–2014 .  (Lappula sguarrosa (Retz.) Dumort. 
– , , . . ; Lithospermum officinale L. – -

., , ; Lycopsis arvensis L. – ., , 
. . ; Myosotis palustris (L.) L. – ., , . . ; 

M. spasiflora Porl.  –  .,  ,  .  .  ),   
. . .  ( ) (Borago 

officinalis L., Brunnera macrophylla (Adams) I. M. Jihhnst., Echium russicum S. G. Gmel., Myosotis arvensis (L.) 
Hill, Ompalodes verna Moench, Pulmonaria obscura Dumort., P. rubra Schott)  

 « » ( )(Symphytum asperum Lepech., S. officinale L.). , -
 (Agilent, US) -

 24 , . , 
, -

 100 ° . .  
-

.  50 ,  50  0,1%  
. . 

. -
 BSTFA ([N, - -( ]) (Supelco (US)). , -

,  20  BSTFA; -
 15  

100° . 
.  Agilent Maestro 7820 

 Agilent 5975 D. 
 AgilentHP-5MS  30 , 

 0,25  0.25 -
. : 70–6°/ –325° (50 ),  – . -

 (1 ).  300° , -
 1:20.  50  1050  2 -

. . 
, -

 NIST 2011. 
 

semi-quant ( ). 
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 Echium russicum, , 
. -

. , ,  
 Lamiaceae. ,  

 ( -
)  [16],  [17, 18].  

,  ( -
). , , , -

,  
, . 

.  
 Boraginaceae -

.  Brunnera macrophylla  Ompalodes 
verna . 

, -
.  

 Ompalodes verna  Pulmonaria obscura  Symphytum asperum . 
,  

 Symphytum asperum ( ), 
 

. , , , 
 [19], -

 Myosotis spasiflora. 

,  Boraginaceae 
, ppm 

 
   

 -
  -

  -
 

Borago officinalis L. – ... 10 ... – ... 
Brunnera macrophylla (Adams) 
I. M. Jihhnst. 

– 5000 10 3910 – – 

 Echium russicum S. G. Gmel. 500 300 120 120 – – 
Lappula sguarrosa (Retz.) 
Dumort.  

– ... 10 ... – ... 

Lithospermum officinale L.  – 50  550 – – 
Lycopsis arvensis L.  20 ... 20 ... – ... 
Myosotis arvensis(L.) Hill  – 2000  200 – – 
Myosotis palustris (L.) L.   ... 190 ... –  
Myosotis spasiflora Porl.  ... 3000  1680 ... 524900 
 Ompalodes verna Moench – 760 1000 4390 – 80 
 Pulmonaria obscura Dumort.  – 1400 30 260 – 40 
Pulmonaria rubra Schott – 470  720 – – 
Symphytum asperum Lepech. – ...  ... 1100 ... 
Symphytum officinale L.  – 7700 30 2880 – – 

. , .  
 10 ppm; ... – . 

 
,  

 14  Boragainaceae.  ,  -
 Boraginaceae.  Lycopsis arvensis  

.  Myosotis spasiflora, Ompalodes verna, Pulmonaria obscura  Symphytum asperum -
.  

. 



. , . , . , .  214 

 

1. ., . . Boraginaceae // :  
, . . 4.  Caprifoliaceae-Lobeliaceae. 

.; ., 2011. . 122–168. 
2. . .  (Boraginaceae) 

 : . . ... . . 
. , 2008. 24 . 

3. Ni iforovi  N., Mihailovi  V., Maškovi  P., Soluji  S., Stojkovi  A., Muratspahi  D.P. Antioxidant activity of selected 
plant species; potential new sources of natural antioxidants // Food Chem. Toxicol. 2010. Vol. 48, N11. Pp. 3125–3130. 

4. ., ., ., ., ., ., -
.  // ,  

. , 1967. . 102–106. 
5. ., ., ., . -

:  3 . ., 2001. . II. 764 . 
6. ., . . ., 1977. . 22. 
7. . .– ., 1985-1993. . 1. 
8. ., . . ., 1968. 412 . 
9. Duke J. A. CRC handbook of medical herbs. Boka Ration (Fla.): CRC press, 1986. 677 p. 
10. . ., . . :  // -

. 2012. . 48, . 3. . 453–468. 
11. Jin C.J., Yu S.H., Wang X.-M., Woo S.J., Park H.J., Lee H.C., Choi S.H., Kim K.M., Kim J.H., Park K.S., Jang H.C., 

Lim S. The effect of lithospermic acid, an antioxidant, on development of diabetic retinopathy in spontaneously obese 
diabetic rats // PloS One. 2014. Vol. 9, N6. e98232. DOI: 10.1371/journal.pone.0098232. 

12. Ozturk H., Terzi E.H., Ozden U., Duran A., Ozturk H. Lithospermic acid and ischemia/reperfusion injury of the rat 
small intestine prevention // Adv. Clin. Exp. Med. 2012. Vol. 21, N4. Pp. 433–439. 

13. Chen L., Wang W.Y., Wang Y.P. Inhibitory effects of lithospermic acid on proliferation and migration of rat vascular 
smooth muscle cells // Acta Pharmacol. Sin. 2009. Vol. 30, N9. Pp. 1245–1252. 

14. Ghosh A. K., Cheng  X., Zhou B. Enantioselective total synthesis of (+)-lithospermic acid // Org. Lett. 2012. Vol. 14, 
N19. Pp. 5046–5049. 

15. ., ., ., ., . -
 Lamiaceae  Boraginaceae //  .  2015. .  51,  

. 1. . 11–21. 
16. th J., Mrlianová M., Tekel’ová D., Kore ová M. Rosmarinic acid – an important phenolic active compound of 

lemon balm (Melissa officinalis L.) // Acta Fac. Pharmac. Univ. Comenianae. 2003. Vol. 50. Pp. 139–146. 
17. Ravn H., Pedersen M.F., Andary J., Borum C., Anthoni U., Chistophersen C., Nielsen P.H. Seasonal variation and 

distribution of two phenolic compounds, rosmarinic acid and caffeic acid, in leaves and root-rhizomes of eelgrass 
(Zostera marina L.) // Ophelia. 1994. Vol. 40. Pp. 51–61. 

18. Chen Y., Zhu Z., Guo Q., Zhang L., Zhang X. Variation in concentrations of major bioactive compounds in Prunella 
vulgaris L. related to plant parts and phonological stages // Biol. Res. 2012. Vol. 45, N2. Pp. 171–175. 

19. Grace S.C., Logan B.A., Adams W.W. Seasonal differences in foliar content of chlorogenic acid, a phenylpropanoid 
antioxidant, in Mahonia repens // Plant Cell Environment. 1998. Vol. 21. Pp. 513–521. 

 

 3  2014 . 

 28  2015 . 

 

 

 

 

 

 

 

 

 



,  … 215 

 
Petrova N.V.*, Medvedeva N.A., Budantsev A.L., Shavarda A.L. THE CONTENT OF COFFEE, ROSEMARY AND 

CHLOROGENIC ACID IN THE LEAVES OF SOME SPECIES OF BORAGINACEAE 
Botanical Institute V.L. Komarov Russian Academy of Sciences, prof. Popova st., 2, Sankt-Petersburg, 197376 (Russia), 
e-mail: nnotebook@rambler.ru 
The method of gas chromatography-mass spectrometry (as trimethylsilyl derivatives) to determine the content of roses 

Marinova, coffee and chlorogenic acid in the leaves of 14 species of the family Boraginaceae, growing in natural conditions and 
in conditions of introduction. It is shown that caffeic acid found in all the studied representatives of borage. For Lycopsis 
arvensis presence of rosmarinic acid in the leaves revealed for the first time. For Myosotis spasiflora, Ompalodes verna, 
Pulmonaria obscura and Symphytum asperum presence of chlorogenic acid in the leaves also revealed for the first time. It was 
found that in the overwhelming number of species studied the content of rosmarinic and caffeic acids increased in the period 
from flowering to fruiting. 

Keywords: caffeic acid, rosmarinic acid, chlorogenic acid, Boraginaceae. 

References 

1. Shagova L.I., Bobyleva N.S. Rastitel'nye resursy Rossii: Dikorastushchie tsvetkovye rasteniia, ikh komponentnyi 
sostav i biologicheskaia aktivnost'. T. 4. Semeistva Caprifoliaceae-Lobeliaceae. [Plant Resources of Russia: Wild 
flowering plants, their composition and biological activity. Vol. 4. Family Caprifoliaceae-Lobeliaceae.]. 
St. Petersburg; Moscow, 2011, pp. 122–168. (in Russ.). 

2. Daironas Zh.V. Farmakognosticheskoe izuchenie severokavkazskikh vidov sem. burachnikovykh (Boraginaceae) kak 
istochnikov shikonina i razrabotka lekarstvennykh sredstv na ikh osnove: Avtoref. dis. ... kand. farmats. nauk. [North 
Farmakognostichesky studying species of the family. borage (Boraginaceae) as sources of shikonin and development of 
drugs based on them: the Dissertation of the candidate of pharmaceutical sciences]. Piatigorsk, 2008, 24 p. (in Russ.). 

3. Ni iforovi  N., Mihailovi  V., Maškovi  P., Soluji  S., Stojkovi  A., Muratspahi  D.P. Food Chem. Toxicol., 2010, 
vol. 48, no. 11, pp. 3125–3130. 

4. Bondarenko A.S., Shvaiger M.O., Mandrik T.P., Poddubnaia N.M., Skorobogat'ko T.I., Mozgovaia L.F., 
KolesovaE.A. Fitontsidy, ikh biologicheskaia rol' i znachenie dlia meditsiny i narodnogo khoziaistva. [Volatile, their 
biological role and significance for medicine and the national economy]. Kiev, 1967, pp. 102–106. (in Russ.). 

5. Golovkin B.N., Rudenskaia R.N., Trofimova I.A., Shreter A.I. Biologicheski aktivnye veshchestva rastitel'nogo 
proiskhozhdeniia. [Biologically active substances of plant origin]. Moscow, 2001, vol. II, 764 p. (in Russ.). 

6. Blazhei A., Shutyi L. Fenol'nye soedineniia rastitel'nogo proiskhozhdeniia. [Phenolic compounds of plant origin] 
.Moscow, 1977, p. 22. (in Russ.). 

7. Rastitel'nye resursy SSSR. Leningrad–St. Petersburg, 1985–1993, no. 1. (in Russ.). 
8. Rubin B.A., Artsikhovskaia E.B. Biokhimiia i fiziologiia immuniteta rastenii. [The biochemistry and physiology of 

plant immunity]. Moscow, 1968, 412 p. (in Russ.). 
9. Duke J. A. CRC handbook of medical herbs. Boka Ration (Fla.): CRC press, 1986. 677 p. 
10. Budantsev A. L., Lesiovskaia E. E. Rastitel'nye resursy, 2012, vol. 48, no. 3, pp. 453–468. (in Russ.). 
11. Jin C.J., Yu S.H., Wang X.-M., Woo S.J., Park H.J., Lee H.C., Choi S.H., Kim K.M., Kim J.H., Park K.S., Jang H.C., 

Lim S. PloS One, 2014, vol. 9, no. e98232. DOI: 10.1371/journal.pone.0098232  
12. Ozturk H., Terzi E.H., Ozden U., Duran A., Ozturk H. Adv. Clin. Exp. Med., 2012, vol. 21, no. 4, pp. 433–439. 
13. Chen L., Wang W.Y., Wang Y.P. Acta Pharmacol. Sin., 2009, vol. 30, no. 9, pp. 1245–1252. 
14. Ghosh A.K., Cheng X., Zhou B. Org. Lett., 2012, vol. 14, no. 19, pp. 5046–5049. 
15. Budantsev A.L., Shavarda A.L., Medvedeva N.A., Petrova N.V., Leostrin A.V. Rastitel'nye resursy, 2015, vol. 51, 

no. 1, pp. 11–21. (in Russ.). 
16. th J., Mrlianová M., Tekel’ová D., Kore ová M. Acta Fac. Pharmac. Univ. Comenianae, 2003, vol. 50, pp. 139–146. 
17. Ravn H., Pedersen M.F., Andary J., Borum C., Anthoni U., Chistophersen C., Nielsen P.H. Ophelia, 1994, vol. 40, 

pp. 51–61. 
18. Chen Y., Zhu Z., Guo Q., Zhang L., Zhang X. Biol. Res., 2012, vol. 45, no. 2, pp. 171–175. 
19. Grace S.C., Logan B.A., Adams W.W. Plant Cell Environment, 1998, vol. 21, pp. 513–521. 

Received December 24, 2013  

Revised April 14, 2014

                                                
* Corresponding author. 



 

 


