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ABSTRACT 

Quinine has been used as a tonic, appetite enhancer, antipyretic, antimalarial agent, cosmetic ingredients and tanning. Quinine can be obtained from the bar1< of seven or more years old 
Cinchona tree. Cell suspension culture is an alternative means to produce secondary metabol~es rapidly and continuously. Quinine, one of alkaloid oompounds, is expected to increase with the 
addition of abscisic acid (ABA) and paclobutrazol (PBZ) as growth inhibitors, tryptophan as a precursor and mannitol as an osmotic stress inducer. ABA was used at 1 and 3 ppm, PBZ at 5 and 
7 ppm combined with 5.3 gil mannitol, tryptophan at 0.2 and 2 ppm combined with 5.3 gil mann~ol. ABA at 1 and 3 ppm increased the cell suspension growth but reduced the content of 
quinine. PBZ at 7 ppm combined with 5.3 gil mannitol and 20 gil sucrose significantly reduced the cell suspension growth but remarkably increased quinine content, even higher than in the bar!< 
of Cinchona tree in the field. Combination of mannitol and padobutrazol was effective to inhiM the cell growth but enha1ce the production of quinine. 
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Introduction 

• Quinine has many uses especially as an antimalarial drug and as a biltering agent of 
soft drinks. 

• Quinine is conventionally harvested from the bar1< of Cinchona trees after 7 to 10 years 
of planting. 

• Cell culture can be used to produce secondary metabolites, including alkaloids, in very 
short and continuous cycles. 

• The objective was to determine the effect of different chemical substances on the 
growth and level of quinine in a cell suspension culture of Cinchona. 

Materials and Methods 

• Culture conditions: under lamps at light intensity 20 !Jmol photon/m2/sec for 12 h 
photoperiod and temperature 26 °C. 

• Explant: young leaves of C. ledgeriana clone QRC 315. 

• Callus initiation: leaf cuts were cultured on WP medium with 3.5 gil gelrite, 30 gil 
s• 1crose, 151JM pikloram, 2 !JM BA, 1 !JM phloroglucinol (Sumaryono & Riyadi 2005). 

• Callus proliferation: on media similar to the initiation of callus. 

• Cell culture: WP liquid medium w~ 30 gil sucrose, 15 !JM picloram, 0.5 !JM BA and 1 
!JM ploroglucinol in baffle flasks. The flasks were placed on a shaker at 90 rpm 

• Treatment: The cells were cultured into WP liquid medium w~h 151JM picloram, 2 !JM 
BA. 1 11M phloroglucinol and the treatments were: 1) 30 gil sucrose (control), 2) 30 gil 
sucrose and 1 ppm ABA (A1), 3) 30 gil sucrose and 3 ppm ABA (A3), 4) 20 gil suaose, 
5.3 gil mannitol and 0.2 ppm tryptophan (To. 2 ) , 5) 20 gil sucrose, 5.3 gil mannitol and 2 
ppm tryptophan (T2) , 6) 20 gil sucrose, mann~ol gll5.3 and 5 ppm paclobutrazol (P5), 7) 
20 gil sucrose, 5.3 gil mannitol and 7 ppm paclobutrazol (P7). 

Results and Discussion 

• Callus Culture 

Callus was formed in the second week after planting. It produced a white callus slightly 
browned crumbs mixed with brown compact callus (Figure 1 ). 

Figure 1. Callus of Cinchona ledgeriana 

• Cell Culture 

Suspension cultures were able to produce enough new cells in just one week on the 
homogenization phase. 

• Cell Growth 

The best cell growth was obtained in ~ treatment (up to 15 times from the initial cell 
volume) and lowest was in P7 treatment (only Slimes the initial cell volume). Cell growth in 
A, and A1 treatments were higher than the control treatment while in T 02 T 2, P5 and P1 
treatments were lower. Generally, the peak growth was reached at the 42;\,l day, except in 
the treatment of T2 which was still growing (Figure 2). The cell growth of Cinchona 
observed by CVS method can be seen in Figure 2. 
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Figure 2. Cell growth curve of C. ledgeriana 
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ABA is known to enhance as well as to inhibit the growth (Finkelstein and Rock 2002). 
this study ABA increased cell growth of Cinchona in A, and A, treatments. 

ABA can cause impertection in the process of cell wall formation during cell division due to 
impaired synthesis of cellulose. Imperfection in the cell wall increases the rate of required 
nutrients to move in and out of cells make the cells to multiply more quickly. ABA induces 
the accumulation of protein reserves in somatic embryos of white spruce. The availabiley 
of protein reserves increases the process of multiplication and division of plant cells. 

Figure 3. The growth of C. ledgeriana cell suspension observed by CVS method. 

14 

12 

~ 
10 

" • 6"'weeks 
" "2 6 • 7"'weeks 
~ 4 

2 

0 

K AI A3 11l.2 12 P5 P7 
Treatments 

Figure 4. Quinine level in C. ledgeriana cell suspension 

• Quinine Level 

Quinine levels of all treatments at 7 weeks of culture were higher than at 6 weeks. The 
highest quinine level at 10.9% was in P7 treatment at 7 weeks of cUlture and the lowest 
was in treatment To.z at 6 weeks of Ct_Jiture (Figure 4). 

Quinine level in all treatments (on average at 5.6%) was the higher than the yields 
obtained by Robins eta/. (1986) at 0.01%, Rhodes et af. (1986) at 0.003%, and Ratnadewi 
& Sumaryono (2010) at 0.12%. 

The highest level of total quinoline (quinine, quinidine, cinchonine and cinchonidine) was 
obtained in P7 treatment at 6 weeks of culture followed by P7 treatment at 7 weeks of 
culture and the lowest was in T 2 treatment at 6 weeks of culture. 

Conclusions 
• WP liquid medium added with 3 ppm ABA and 30 gil sucrose was the best medium for 

the growth of cell suspension of C. /edgeriana. 

• Paclobutrazol at 7 ppm, 5.3 gil mann~ol and 20 gil sucrose at 7 weeks of culture was 
the best for quinine production in Chincona cell culture. 
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