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Gardenia jasminoides belongs to the family Solanaceae. This investigation has been carried out to study 
induction callus of Gardenia from leaves and enhancement of Genipin, Geniposide, Quinic acid, Crocins 
and Iridiod glucosides in callus. The results revealed that optimum fresh , dry weighing of callus was 
created in MS adding 3 mg /l of 2,4-dichloro-phenoxy acetic acid and 0.4 mg/l BA gave the highest of 
fresh and dry weight of callus was recorded (716.60, 46.59) mg respectively. Callus showed high 
concentrations of Active compounds compared to extract of leaves. For growing the condensation of 
secondary metabolites, tyrosine was added at concentrations 0, 75, 150 ,225 and 300 mg/l all 
concentrations of tyrosine caused rising in Active compounds content, while there is a decrease in the 
growth of callus. utilization of the MS medium fed with 300 mg/l of L-Tyrosine led to significant increase 
in Genipin, Geniposide, Crocins and Iridiod glucosides reached 142.12, 91.12, 118.31 and 78.76 μg/ 
per100 mg fresh weight of callus respectively, whereas Quinic acid significantly increased was reached 
48.42μg/ per 100 mg wet weighing of callus in Murashige and Skoog media content on 150 mg/l L-
Tyrosine compared with control treatment which recorded of 11.92 μg/ per 100 mg fresh weight of 
callus. 
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INTRODUCTION 

G. jasminoides Ellis , a shrub which returns to 
the Rubiaceae (Gilam, 1999). It has been usually 
utilized as a natural yellow pigment in alternative 
chinease medicine (Xiao et al., 2017). The main 
active ingredients of G. jasminoides such as 
mainly the iridoids, iridoid glucosides, Geniposide, 
genipin, crocin, and Quinic acid, etc. (Sheng, 
2013). Are used as anti-bacterial (Shahidi, 2004). 
Vindhya et al., in (2015) referred to that blue and 
red dyes that  can be derived from iridoid  
glycosides, preventing  cardiovascular 
diseases(Uddin et al., ,2014) a major iridoid 
compound in G. jasminoides, for pathway of 
geniposide, (Nagatoshi et al., 2011) and that used  
a novel treatment geniposide via activation 
glucagon-as such peptide-1 signaling pathway , 
that is a category to cure type 2 diabetes and 

Alzheimer’s disease (Liu et al., ,2015) .Some 
researchers explained that Genipin which the 
aglycone of geniposide, is utilized as blue 
pigments in  the food preparing add to reagent for 
biological tissue fixing (Hou et al., 2008) , As well 
as anti-inflammatory ( Koo et al., 2006) anti-tumor 
activity (Lee et al., 2018).and as mention Singh et 
al., (2018)  that Quinic acid compound Provides 
effective treatment to cancer. Hong et al., in 
(2015) revealed the effect of Crocin as antioxidant 

and anti‐inflammatory, properties of crocin 
compounds has been marked as few toxicity, 
allergy and environment friendly better than 
saffron. Studies have shown that it is use of plant 
tissue culture technology as alternative for the 
production of important plant active compounds in 
vitro has been proposed as a source of the large-
scale production. (Espinosa et al., 2018) There is 
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a truth say that the amino acid not only works a 
precursor but also catalysis agent. (Ramawat, 
2004). The present investigation aimed to 
stimulate the callus from leaf explants and 
increased synthesis of some active compounds 
interest from G. jasminoides in vitro by L- tyrosine 
as precursor compared to natural plant. 
 
MATERIALS AND METHODS 

Surface sterilization  
Leaves of Gardenia jasminoides was 

collected from the garden of the University of 
Baghdad were used as explants source. Was 
cleaned by faucet water to elimination any dust of 
surfaces explants  then were transferred to 
laminar air flow cabinet, then were submerged 
with 4% of NaOCl for 17 minutes after that, 
sterilized distilled water was used to rinse leaves 
4 times. 

Preparation of Nutrient media and Induction 
callus 

(MS)Medium from Hi- media India Company 
completed with 30 g/l sucrose. And then add (0, 1, 
2, 3 and 4 mg/l) 2, 4-D combination together with 
(0.4) mg/L benzyl adenine (BA).The pH value of 
the culture medium checked to 5.8 by using the 
pH meter, then 0.7% Agar-agar (w/v) agar, after 
that transferred to screw glass tubes (85 x 28 
mm) then autoclaving at (15 min., 121°C and a 
pressure of 1.04 kg.cmˉ¹) was achieved. Leaves 
of the Gardenia were cut under aseptic conditions 
into (10x10) mm for callus initiation. Leaves 
explants were cultured in screw glass tubes in to 
10 replicates for allowed to germinate at 25 ± 2 °C 
in the dark after 4 weeks resulted callus formation 
from leaf explants. Were recorded fresh and dry 
weighing. 

Stimulation active compounds of callus.  
 A weight (150) mg from callus was taken and 

was cultured on MS completed with 1 mg/l of 2, 4-
D and 0.4 mg/l BA. The best concentration gave 
me high fresh and dry weighing by Induction 
callus with L- Tyrosine (0, 75, 150, 225 and 300) 
mg/l. The number of replicates was 10 per 
concentration of L- Tyrosine. All calli were put in 
the darkness at 25±2 °C. After 30 days from 
culture.  

Preparation of sample. 
Plant samples (4g of leaves or 100 mg of 

callus) were homogenized, ground and salute at 
10 ml methanol of HPLC, samples were trembling 

and agitating in ultrasonic bath to10 minute, after 
that has concentrated by vaporization dissolvent 
with stream of liquid N2 even access to 1/2 ml, 
with addition the mobile phase reached 103 μl . 

A mix goes across 2.5um filters and injection 
20μl in HPLC column. Active compounds 
quantities in samples were measured by utilize 
peak area of standard with peaks of samples 
(Ueno et al., 2001).   
 
Separation of active compounds in Gardenia   

The separation of the samples was occurred 
by HPLC (High Performance Liquid 
Chromatography) system was (Shimadzu 
Corporation, Kyoto, Japan) provided with two 
Shimadzu LC-10ATVP reciprocating pump, a 
variable UV-VIS detector  (Shimadzu SPD-10 
AVP ) and AC-R6AChromatopack data processor 
Column, 3μm particle size (50×4.6 mm I.D) m Cap 
cell C18-DB (debased) column. 

Mobile phase: solvent A: was 100 mM 
phosphoric acid in deionizer water, solvent B: 
acetonitrile HPLC grade, linear gradients 0% b-
100%B in 8 min and UV adjust at 240 nm and flow 
rate 1.0 ml per min. 

Conc. of sample = area of sample/area of 
standard× conc. of standard × dilutions factor.  
The results were compared with the intact plant. 

Analysis of statics 
Utilization of complete randomized design 

(CRD) in experiments design  and SAS used to 
data analysis for comparison the averages of the 
Least significant difference –LSD test on 
probability level of 0.05 (SAS, 2012).  
 
RESULTS AND DISCUSSION 

Callus induction   
Our data in (Table 1) showed that MS medium 

modified with different levels of 2, 4-D (1-4 mg/l) 
and BA (0.4 mg/l) resulted callus formation from 
leaf explants and the best treatment was 3 mg.lˉ¹ 
of 2, 4-D and 0.4 mg/l BA for optimum mean of 
fresh and dry weighing from callus induction 
(716.60, 46.59) mg respectively (Figure1).  Were 
significantly higher than the media inclusion of 1 
mg/l of 2, 4-D and 0.4 mg/l BA.  

Which recorded the lowest mean of fresh and 
dry weighing of callus (58.00, 3.77) mg 
respectively. No callus was initiated from explants 
of leaf on MS-medium free 2, 4-D and BA. 

 
 
 



Jassim, E.H.                                                               Effect of tyrosine on Gardenia jasminoides callus 

 

                                                   Bioscience Research, 2018 volume 15(4): 3011-3019                                            3013 

 

 
Figure 1: Callus culture of Gardenia on MS completed with 3 mg/l 2, 4-D and 0.4 mg/l BA. 

 
Table 1. Effects of different concentrations of 2, 4-D within (0.4 mg/l) of BA for callus inducement 

of leaf explants of Gardenia next 30 days. 

2, 4-D ( mg/l) fresh weight (mg) dry weight (mg) 

0 0.00 0.00 

1 58.00 3.77 

2 113.10 7.35 

3 716.60 46.59 

4 390.60 25.38 

LSD 0.05 161.46 * 10.496 * 

* means significant difference. 

 
 Because 2, 4-D was the more efficient in 

inducement and development of callus than other 
auxins, whereas alkaloids synthesis were more 
prompted by adding cytokinins in cultures from 
various  plants (Arvy et al., 1994; Hara et al., 
1994). These results agreed with Al-Taha and Al-
Mazine (2016) about used various levels from 2, 
4-D (0.5, 1, 2 and 3) mg/l with 0.2 mg.lˉ¹ BA. For 
promoting callus from leaf of Gardenia   in MS 
medium. The more effective concentrations was 3 
mg/l 2, 4-D and 0.2 mg/l BA give the maximum 
mean of callusing. 

Effect of L- Tyrosine on callus growth. 
Data presented in (Table 2) indicated that 

there were significantly decrease in fresh and dry 
weighing of callus with gradually increases at 
concentration of precursor in MS medium. Among 
the various concentrations of Tyrosine Used of  0 
mg.lˉ¹  give the optimum mean fresh and dry 
weighing of callus (567.30, 36.90) mg respectively 
while the minimum mean of fresh and dry 
weighing of callus index was (217.30, 14.20) mg 
respectively in concentration 300 mg.lˉ¹ of L-
Tyrosine.  

This may be due to the changes in the water 
relations of the cells lead to increased stress on 
the cells, which requires the reorganization of the 
cells For its osmatic stress in a way that allows 
them to adapt to the new conditions that are 
exposed to the cells and cause a decrease in 
water readiness and then the food dissolved from 
the medium Where cells grow and this negatively 
affects the growth and development of callus cells 
(Yao, 2003). Our study consistent together with 
finding of Noviyanti et al., (2017) which appear 
decreases in biomass of Gynura procumbens 
when addition      L-tyrosine at concentration 100 
and 200 mg/l. 

Effect of L-Tyrosine on active compounds in 
Gardenia callus. 

The HPLC resulted in (Table 3) ( Fig. 
2,3,4,5,6,7) illustrates the effect of using different 
concentrations of L-Tyrosine which showed 
significantly increasing in secondary metabolites 
compared with treatment free L- Tyrosine .  
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Table 2.  Influence of L- Tyrosine concentrations on fresh weight and dry weight of Gardenia 
callus next 30 days.                 

L- Tyrosine (mg/l) fresh weight (mg) dry weight (mg) 

0 567.30 36.90 

75 559.00 36.10 

150 301.50 19.60 

225 272.60 17.70 

300 217.30 14.20 

LSD0.05 62.617 * 4.112 * 

 
 
 

Table 3. Effect of L- Tyrosine concentrations on the some active compounds  
                        of Gardenia callus next 30 days. 

L-Tyrosine 
 (mg/l) 

Genipin 
(μg) 

Geniposide 
(μg) 

Quinic acid 
(μg) 

Crocin 
(μg) 

Iridiod glucosides 
 (μg) 

0 24.47 24.39 11.92 32.26 32.62 

75 69.62 57.81 32.98 63.27 47.68 

150 97.45 32.01 48.42 81.26 73.74 

225 129.36 79.40 23.32 74.61 68.38 

300 142.12 91.12 35.34 118.31 78.76 

LSD 0.05 15.83 * 13.09 * 6.75 * 13.35 * 8.41 * 

 
 

 
Figure (2) Standard curve of active compounds in Gardenia using HPLC. 
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Figure (3) Peaks of the active compounds in G. jasminoids callus at 0.0  mg.lˉ¹ of L- Tyrosine. 
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Figure (4) Peaks of the active compounds in G. jasminoids callus at 75 mg.lˉ¹  of L- Tyrosine. 
 
 
 

 
Figure (5) Peaks of the active compounds in G. jasminoids callus at 150 mg.lˉ¹ of L- Tyrosine. 

 
Figure (6) Peaks of the active compounds in G. jasminoids callus at 225 mg.lˉ¹of L- Tyrosine. 
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Figure (7) Peaks of the active compounds in G. jasminoids callus at 300 mg.lˉ¹ of L- Tyrosine. 
 
 

 
Callus gave the highest concentration of  

Genipin, Geniposide, Crocins and Iridiod 
glucosides reached 142.12, 91.12, 118.31 and 
78.76 μg/ per100 mg fresh weight of callus 
respectively at the concentration 300 mg.lˉ¹ L-
Tyrosine, compared with control treatment which 
recorded of 24.47, 24.39, 32.26 and 32.62μg/ per 
100 mg fresh weight of callus respectively. While 
Quinic acid significantly increased was reached 
48.42μg/ per 100 mg fresh weighing of callus in 
the MS fed together with 150 mg.lˉ¹ L-Tyrosine 
compared with control treatment which recorded 
of 11.92 μg/ per 100 mg fresh weight of callus.  

Raising accumulation of secondary 
metabolites was achieved because of the 
synthetic origin of these compounds directly 
entered in the bio construction path of secondary 
metabolites (Ramawat, 2008). Stimulates creation 
of active compounds either via increasing 
quantities of synthetic Precursor or by stimulating 
of the building enzymes or both (Demain, 1998). 

 Similar results on the inclusion of L-tyrosine 
(20, 40, 60, 80 and100) mg/l in the medium of 
callus. Adding of 20 mg/l L-tyrosine capable to 

elevate betacyanin output in Red Pitaya by 1.5 
fold than to callus in MS without L-tyrosine  
 (Fadzliana et al., 2017) and also Noviyanti, et al., 
(2017) demonstrate that Supplemented various 
concentration of L-tyrosine (50,100 and 200) 
mg.lˉ¹could increase kaempferol and quercetine of 
Gynura procumbens content In all treatments was 
higher than in vivo (mother plant).                                                           

Active compounds in Gardenia leaves 
HPLC has not been recorded the active 

substances studied only after using 4 grams from 
fresh leaves of Gardenia compared to 100 mg of 
callus free L- Tyrosine. The lowest concentration 
was recorded 37.69, 15.42, 11.24, 38.39 and 
11.98 μg per 4000 mg respectively to Genipin, 
Geniposide, Quinic acid, Crocins and Iridiod 
glucosides that explained in Table 4 and Fig. 8. 
This may be due to the plant produces secondary 
compounds in very low concentration reached to 
(0.0005%) (Ebrahimzadeh et al., 1996). 
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Table 4.  The active compound detected and quantified (μg) in the leaves extract and callus using 
HPLC. 

 
 
 
 
 
 
 
 

 

 
Figure (8) HPLC analysis of the active compounds in Gardenia leaves extract. 

 

CONCLUSION 
L-tyrosine is a good precursor for increasing 

Genipin, Geniposide, Quinic acid, Crocins and 
Iridiod glucosides in Gardenia callus, higher than 
callus grown on normal MS medium free L-
tyrosine which is useful for the pharmacologically 
production. 
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