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ABSTRACT 

One of our aims was to evince the influence of the medium of culture on the glucose content from the vitroplants of Stachys 
sieboldii Miq. compared to the mature plants grown in conventional cultures.  For this purpose, we used 6 variants of nutritive medium 
supplemented with different amounts of growth regulators. These variants of nutritive medium served for the in vitro growth of the 
vitroplants. The MS hormone free medium was the control. We also tested the plants in conventional cultures in order to compare the results. 
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Introduction 

Stachys sieboldii Miq. sin. S. affinis Bunge 
(1833) is a species of the spontaneous flora from 
northern China known as the Chinese artichoke. 
This is a medicinal and also edible plant that is 
beneficial to humans due to its properties: 
antibacterial, antipyretic, antiseptic, antispastic, 
astringent, carminative, febrifuge, stomachical, 
hypotensive, tonic, vermifuge.  [BRUNETON J., 1995] 

Our research was aimed to reveal the 
influence of the culture medium on the glucose 
amount in several shoots of Stachys sieboldii Miq. 
provided in vitro, compared to the plants harvested 
from conventional cultures. 

 
 

Material and method 
The biological material used in our 

biochemical research is represented by vitroplants 
provided on varied culture media supplemented with 
certain amounts of growth regulators, grown in 
climatised chambers in the Laboratory of Genetics and 
Biotechnology of the University „Vasile Alecsandri” of 
Bacău. The mature plants from conventional cultures 
were harvested from an experimental plot situated in 
the Racova commune (Bacău county).  

The medium variants used in our preliminary 
experiments of in vitro cultures’ initiation at Stachys 
sieboldii Miq. were Murashige-Skoog (1962) 
(hormone free) [MURASHIGE T., 1974; 1977] and 
several variants of MS enriched with various 
combinations and concentrations of growth regulators.  

 
Table 1 - Medium variants for in vitro cultures’ initiation of Stachys sieboldii  Miq. 

 
Amounts of growth regulators from the variants of culture 

medium (mg/l) Species 
Medium 
variant 

Basal 
medium 

IAA NAA BAP KIN 2.4-D Zea GA3 
MS MS - - - - - -  

BG1 MS - - 1.0 - -  0,5 
BA1 MS 0.5 - 1.0 - - -  

BN1 MS - 1,0 1.0 - - - - 
A2 MS 2,0 - - - - A2 MS 

Stachys sieboldii 
Miq. 

KN1 MS - 0.5 - 1.0 - -  
 

IAA=indole-acetic acid; NAA=naftil-acetic acid; 2.4-D=2.4-dichlorophenoxyacetic acid; 
BAP=benzylaminopurine; KIN=kinetin; Zea=zeatin, GA3= gibberellic acid. 
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Method 
The hexoses combined with mineral acids at 

higher temperatures generate the hydroxymethylfurfurol, 
that interacts with the aromatic amines and provides 
intensely colored compounds. In the presence of 
ortho-toluidine and within an acetic acid medium, 
the glucose provides (at higher temperatures) a 
chemical compound colored in green, photometrable 
at 630 nm [ARTENIE &TĂNASE, 1981; ARTENIE 
et al., 2008]. 

Reagents: 
Trichloroacetic acid 20% 
Trichloroacetic acid 5% 
Solution of ortho-toluidine  
Standard solution of glucose.  

 
  
 

 
Table 2-Research protocol 

 

Research protocol: 

No.  Sample (ml) Standard (ml) Blank (ml) 
1. Extract  0.2 – – 
2. Water 1.5 1.5 – 
3. Standard – 0.2 – 
4. ATC 20% 0.5 0.5 – 
All the substances are stirred, and 5 minutes afterwards are centrifuged at 3.000 rpm for 30 minutes.  
The following solutions are dropped inside several thermoresistant test tubes: 

0.5 – – 
– 0.5 – 
– – 1 

Samples of supernatant liquid 
Standard supernatant liquid 
ATC 5% 
Ortho-toluidine 2.5 2.5 2 
The solutions are stirred and maintained on water vapors at boiling temperature for 8 minutes.  
They are cooled immediately in water stream. 
The sample (of 1 cm3 ) are read at 630 nm.  
Calculations: EP/ES x 100 

 
Results and discussions 

One of our aims was to evince the influence 
of the medium of culture on the glucose content 
from the vitroplants of Stachys sieboldii Miq. 
compared to the mature plants grown in 
conventional cultures.  For this purpose, we used 6 
variants of nutritive medium supplemented with 

different amounts of growth regulators. These 
variants of nutritive medium served for the in vitro 
growth of the vitroplants. The MS hormone free 
medium was the control. We also tested the plants in 
conventional cultures in order to compare the results.  

The obtained values were displayed in the 
following table and graph.  

 
Table 3 - The amount of glucose (mg/ 100 g of vegetal tissue) in the plants grown on various media of culture 

(the digit between the brackets in the second column shows the number of analysed samples): 
 

Experimental variant X (mg/100 g vegetal 
tissue)±SD 

p % 

MS 545.59±12.3 (3)  100.00 
Plants provided in conventional cultures 541.23±9.2 (3) NS 99.20 
BG1 510.09±11.,6 (3) NS 93.49 
BA1 523.00±15.6 (3) NS 95.86 
BN1 570.00±8.9 (3) NS 104.47 
KN1 559.00±13.0 (3) NS 102.46 
A2 560.36±21.3 (3) NS 102.71 

 
Compared to the glucose amount from the 

plants grown in conventional cultures or from the 
vitroplants provided on MS medium, we noticed a 
slight decrease in the plants obtained on BG1 and 

BA1 medium variants. The content of intracellular 
glucose in the vitroplants provided on BN1, KN1 
and A2 medium variants is higher, but the 
differences are statistically insignificant (Table 3).
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Fig. 1 -  The percentage variations of the glucose amount from the plants grown in conventional cultures and 
from the vitroplants provided on BG1, BA1, BN1, KN1, and A2 medium variants, compared to the vitroplants 

obtained on MS medium 
 

The decrease of the glucose amount within 
the plants harvested from conventional cultures is 
0.8%, and for the vitroplants: BG1 de 6.51% (BG1 
medium variant), 4.14% (BA1), compared to the 
value of glucose content in the plants provided on 
MS (that we referred to and considered it 100%). 
The vitroplants of Stachys sieboldii Miq. provided 
on BN1, KN1, and A2 respectively displayed a 
higher intracellular glucose amount (with 4.47%; 
2.46%, and 2.71%, respectively) than that in the 
vitroplants provided on MS medium (Fig. 1).  

 
Conclusions 

From the analysis of our experimental values, 
we may conclude that there are no significant 
differences between the free glucose amount in the 
vitroplants provided on medium variants with 
various combinations and concentration of growth 
regulators, and the plants grown in conventional 
cultures.  

Though our observations on the variation of 
some biochemical indices are still preliminary, we 
may state that there are no significant differences in 
the way the culture media influence the glucose 
metabolism in the plants of Stachys sieboldii Miq. 
(grown either in vitro or in conventional cultures). 

 
Rezumat 

Un aspect urmărit de noi a fost reprezentat de 
influenţa mediului de cultură asupra conţinutului de 
glucoză al plantulelor de Stachys sieboldii Miq. În 
acest scop am folosit 6 medii de cultură cu 
compoziţie diferită, pe care au fost crescute 
plantulele. Ca martor, am considerat mediul bazal MS. 

Exprimată procentual, scăderea conţinutului 
de glucoză a plantelor recoltate din culturile 
convenţionale este de 0,8%, pe mediul BG1 de 
6,51% şi pe mediul BA1 de 4,14%, comparativ cu 
valoarea înregistrată în cazul plantulelor cultivate pe 
mediul MS, luat de noi ca referinţă (100%). 
Plantulele de Stachys sieboldii Miq. cultivate pe 
mediile BN1, KN1 şi respectiv A2 prezintă un 
conţinut intracelular de glucoză cu 4,47%, 2,46% şi 
respectiv 2,71% mai mare decât cel al plantulelor 
crescute pe mediul MS.  

Analizând datele obţinute, putem conchide că 
din punct de vedere al conţinutului de glucoză liberă 
nu există diferenţe semnificative între plantulele 
cultivate pe medii cu compoziţie diferită şi plantele 
din culturile convenţionale.  
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