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Abstract

Vaccinium arctostaphylos L., belonging to the Ericaceae family, is an important
medicinal plant, which its leaves and fruits are widely used to treat high blood pressure
and diabetes diseases. Advances in plant cell and tissue culture techniques have increased
the utility of plants as a renewable resource for valuable compounds. This study was
performed to investigate the effect of yeast extract on the growth of nodal explants,
biochemical characteristics and the amount of secondary metabolites under in vitro
cultures of Whortleberry (Vaccinium arctostaphylos L.). The surface sterilized explants
were cultured on MS medium containing different treatments including control (without
plant growth regulators), 2 mg/L BAP, 0.1 mg/L IBA and yeast extract (concentrations
of 500, 1000 and 2000 mg/L). The utilization of yeast extract in concentrations of 500 to
2000 mg/L did not have a positive effect on the number of leaves per explant and survival
rate of explants, but, significantly decreased the shoot growth from the explants. HPLC
analysis showed that utilization of 1000 mg/L yeast extract significantly increased the
amount of rutin in leaves of Vaccinium arctostaphylos in vitro cultures. So, the highest
amount of rutin (130.95 mg/L) was obtained in the MS medium containing 2 mg/L BAP+
0.1 mg/L IBA + 100 mg/L yeast extract, which was 2.7 times higher than that of control.
Yeast extract had no significant effect on the amount of quercetin. Therefore, according
to the results of this study, yeast extract stimulant can be used to increase the routine
production in V. arctostaphylos cultures.
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Table 1- Different concentrations of yeast extract used for in vitro culture of Whortleberry
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Table 2- Mean squares of the effect of different concentrations of yeast extract on the growth and viability of explants,
biochemical properties and secondary metabolites of V. arctostaphylos leaves grown under in vitro conditions
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Figure 1- Effect of different concentrations of yeast extract on the percentage of leaf and stem producing explants and
percentage of explant viability in V. arctostaphylos node explants under in vitro conditions; YE: yeast extract; Different
letters indicate significant difference at the 5% probability level according to the Duncan Multi-Range Test (DMRT).
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Figure 2- Establishment and growth of V. arctostaphylos node explants in culture media containing different
concentrations of yeast extract; (A) one week after explant culture in MS culture medium without plant growth
regulators and yeast extract; (B, C and D) explant growth about 45 days after culture in MS culture medium containing
2 mg/L BAP with 0.1 mg/L IBA and 500, 1000 and 2000 mg/L yeast extract, respectively; (E) growth of explants in
MS medium containing 2 mg/L BAP with 0.1 mg/L IBA about 45 days after culture; (F) The in vitro cultures of V.

arctostaphylos in a growth chamber with a light intensity of 3000-3500 lux.
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Table 3- The effect of different concentrations of yeast extract on the amount of protein, proline, flavonoids and
anthocyanins and activity of peroxidase, catalase enzymes in V. arctostaphylos leaves under in vitro growth conditions
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Different letters in a column indicate significant difference at the 5% probability level according to the Duncan Multi-
Range Test (DMRT).

N P e g K G PG G P N g JC- TP R VC g ISP CH P SWES N PRES
Table 4- Mean squares of the effect of yeast extract on rutin and quercetin in V. arctostaphylos leaves under in vitro
conditions

Sl o oSl @35 ar o

Ol i C.a
eSS 2D
VA FAFY /9t ¥ s
+/FY4 YOF/00 Ve L
\F/ov YF/+) - (1) &l uds g i

/\ dL«S’-‘ c}d—d BE) )‘)3&» :Hi ‘/0 JL«;}-‘ cjé.» BE] )l}u’.'.m E) )‘b@:uj:.c &.«:3;4: :% 9 ns
™S and *: non-significant and significant at 5% level of probability, respectively; **: significant at 1% level of probability

5 ebes—ds sla S 5y piren oy

.

Glai b0, iS55 4 b b sl
A3 bl gk 53 .dd bl bl 3
Al Sl 3 blio 50 8 (slad pei ) A3l
s oty (AL s, SholiS 0 bas (g 5l-)
g pedea oylas (G ol (Sladi sal Sl iy Hls fns
sl 53 o S 5 ladpein ) laods Ao )3
A5 sl ol alS e g5l
Gl slas Loyl paa O | g LT
Il jadee 2B 5 LS s, SlooliS iy
s Komalavalli EE L S g glaasl

Gymnema sylvestre o8 ,5 (Y+++) Rao

SLila; LS il 5 Jhe i oSS

A5 5 O LE esba3ln, 6l p 1 e
FRPETIEE-ST AV N- O P PACNG P
ssbien Al Gla by LS o eal B s3]
S pbe 5 S5 g 58 G S 5s 58y 300
ozl 4S5 55 o0 oolial (glatnsiig s gl
5 S b OLS 5 (glwaip 4 015 o T
(Vasconsuelo 5 5" o,Lil S el eslar il
«p! st and Boland, 2007; Zare et al., 2014)
o )lze Calies slaclale 5T tags opl o

jhﬁ}«ﬁ}i)@ho.ﬁju).))u)ﬁw



Ve Slercpin s e 8ol (oo Jlo 01l (ALE il

A

S ladgai sy iy g als 2SS (6,80 ol
Srss sbasl b« (Abraham er al., 2011)
e 8 il s aan blo 5 0lE s Sl
A 03 Golhze s Jadll 1S ALT il
Ol CiS bases 4y ol S35 jades o )las
ol jades ojluas 1 osliul (Jls (gl . lins oo
5l glataB O il s, 5l 5l
(Shahabivand Cewl ez olS 5l y5 0355 4 5
3ys0 gades ojlas CLIE (ummen et al., 2019)
Vb Cmenl 15 oS s 055 03l
23 gedma ojlae YL CBEE 5 Sl Hls ) 5
35t Ay Hlge ol el (Sae S S s

51 oslizal 457 Wiles gas o158 Oyl .s,ls Sl
)&Lﬁg&%@u%j)awe)‘_&
LS ;365 ladiseip, il asly i,
Wl oK 5 505,5 ,lgs |, Gymnema sylvestre
(Komalavalli 425" oo o 55 1) wdlS LSy 5
g s oybae 56 oLl s and Rao, 2000)
Glehnia o\::f gf.a.ﬁ 9 gj LSL“‘U}""J:'.) v\_:»)
RV cwl;,ou oHlas S Ui U':J!J'f littoralis
Aas u:.alf Iy & a0y 95,8 glai 503,
9 Abraham aslles > (Ishikawa et al., 2007)
6‘4\_&:_& Qj)bwwjﬂc(*'\\)bb&aﬁ

o)lae 55 &S sl QLiiCurcuma mangga

(George et al., 2008) ol CiS bases 53 oS LS 5 Ol jedes
. . a
140 - ® Rutin I Quercetin 10
120 9
:3 100 8 g
- 70
A b 9,
3 80 b2 a a 6 "%
;! b a 5 1‘)
Q 60 b 4 3
g 40 - 3 %
= 2 E
20 - =
1
0 - 0
MS without plant 0mg/L YE 500 mg/L YE 1000 mg/L YE 2000 mg/L YE
growth regulators
MS+ 2mg/L BAP+ 0.1 mg/L IBA
Jladd

o il Ll 5 55 bl s gaeS 55 e 58T 5 s e jedes o jlas (il glaclile 3G - S
el (DMRT) S35 (glacalsior 03037 31 oslizal b o530 Jlozm| o 53 5l gine (39t S0l Lo o 5 &slize

Figure 3- Effect of different concentrations of yeast extract on the amount of rutin and quercetin in the V. arctostaphylos
leaves under in vitro condition. Different letters indicate a significant difference at the 5% probability level according

to the Duncan Multi-Range Test (DMRT).
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