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The Effect of Peanut Stripe Virus Infection on Peanut Composition
L. F. Ross" R. E. Lynch® E. J. Conkerton*' J. W, Demski®. D. J. Daigle!, and C. McCombs!

ABSTRACT

Peanuts cArachis Iypogaca 1.0, cutivar Florunner, from
plants inoculated  with  peanut stripe viuus (PSIV) were
evaluated for chemical composition in comparison with peannts
from uninoculated plants. At harvest, seed were collected from
plants which had been mechanically inoculated with PSIy at
emergence, ar 20,40, or 60 davs after cimergence and from un-
inoculated plants. The seed from PSIVainfected plants had iu-
creases inmanganese, seienimn, zinc, iron, tartaric acid, raf-
finose. ulncose. fructose, and ot carbohydiate eontents as
compared o seed from minoenlded plants. Suerose was in-
creased in seed from plants incealated with PSIV at time of
vimertence. Fhere was a0 decrease in the concentration of
potassivm. inagnesinm. protein, and total soluble phenolies of
seed from plants inoculated with PSIV, There were no changes
in the concentration of stachyose. inositol, phospharus, sulfur,
caleinm, copper, and oil.
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In 1952, 4 new seed-trimsmitted peanut disease was
reported in Georgia in plants raised from seed ingported

from the People’s Kepublic of China (31, The leaves of

the infected plnts show striping and mosaic symptoms.
The disease wis named peanat stripe virns (PStV) ().
PStV, o member of the potyviras group, is located in
peanut cotvledons and cmbryos. Tt can be transferved
from infected plants by sap innoculation or by aphids
and it can infeet other legumes 30 I greenhouse
studies, peanut (Arachis hypogaca 1) plants, of the cul-
tivar Florunner, infected with PStV produced fewer and
smaller peannts than uninfected plants (6).

Peanuts are characterized by high oil ud protein con-
centrations. In the United States, over half the produe-
tion of peanuts zoes into domestic food nse in products
such as peanut butter, salted and roasted nuts and can-
dies (D, Peannts are agood source of calcium, potas-
sivin. phosphoras, iron, zine, and magnesinm (3, 10).
Carbohvdrates provide the hasic sweet taste of peanuts,
and have also heen shown 1o be precursors to com-
pounds imparting the tepicad v or and aroma charac-
teristios of rousted peanuts and peanut butter (15,17).
Phenolic compounds are also involved in the flavor of
the peanat (1),

Since PSEV conld aflfect peanat quality, size, and
vield. this study was designed to determine the effect of
PSUV infection on selected nutritional and Mavor compo-
nents of peanuts,
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Materials and Methods

Certilied Florunner peanuts (Arachis hvpogaca 1.) were grown in
1S5 at Tifton, GA, on loamy sand (ne-loamy, siliceous, thermic
Plinthic Palendults) to evaluate the effects of PSIV on vield and on
seed quality and chemical composition. The test was planted May 2 at
vin 120 kg seedrdiin twin vows, 81 e between rows, on 1,83 m beds.
The field was treated before planting with henelin (1,25 ke Al/ha) and
vernolate (2.20 kg AVhat. Aluiehlor (336 ke Aba and naptalam + di-
noseb (3,36 + 168 ke Al/ha, respawere applied at eracking for weed
contiol as recommended by the Georgia Cooperative Extension Ser-
vice (i3) Bewmming ca. 40 days alter plnt emergence, all plots were
spraved with chlorothalonil (248 Vha cas every 10-14 days for control
of leafspot discases using an air-hlast spraver.

AL cimergence. two row plots were covered with Saran® sereen
cagzes (1S3 mwide v 1S3 m bigh © 3.66 me lonw) of 20 x 20 mesh se-
reen supported by a conduit frane. This sereen was placed over each
plot to prevent aphid transmission of the virus between plots,

The experimental desian was a randomized complete block with 9
replications. Freatments were: w uninocnlated control, and mechan-
ical inoculation th-e) with PSIV at (b} emergence (pluts with at least
ane tetrafoliate completely expanded), ) 20 days, (d) 40 davs, or ()
60 days after emergence. The plants in cach incealation treatment
were dusted with the abrasive 600 grit Carborandum® powder prior
to inoculation to increase the efficieney of inoculation. \White Tupine
(Lupinus alli L infected with PSIV was macerated in 0,25 M phos-
phate haffer (plt 7.2 with a wortar and pestle fust prior to inocula-
tion. Cheesecloth was then dipped into the bufter solation containing
macersted tissue and rubbed on the peznut leaflets. Plants in unin-
octlated plots were not treated with Carborundum™ or the bufler sol-
ution.

Optimum harvest date wis determined using the hull serape
method A9 Al plots were inverted on September 9-10 and allowed
to remain in the field for 5-7 days for devine. Peanat pods from each
plot were then harvested with o KMC Plot Thrasher®, placed in
labeled hags, and dried at ca 36 C o ca. 137% moisture. Samples for
chemical analyses were then shelled with a peant grade sheller.

Nitroven and il contents were measured by methods ecom-
nended by AOAC 20 Mmeral contents were determaned by Meray
analvsis wsing an BEG & G Ortee Bnerpy Dispersive Neray Andyzer
System (Model Ortee 6110 TEFA) with a ervovenies Siflli detector on
e defatted Bour pressed inte a0 31 mm dinmeter dise at 137.9 MPa,
The instrnment was calibrated using N.B.S. wheat flour; therefore,
mineral contents of these samples are relative and not absolute. Total
soluble phenolics were determined on methanol extractions of defat-
ted flour by the method of Forvest and Bendall (8) nsing ferulie acid
as a standard.

Carbohvdrate and tartaric acid contents were determined  on
methanol extractions of defatted peanut four by high pressure liquid
chromatograply, HPLC. Two wrams of hexane defatted peanut fours
were estracted with methanalawater:S3:15 (vv). Methanol was re-
moved from the extract ona rotary evaporator, and the aqueous por-
tion was freeze-dricd. The Sreeze-dried fraction was weighed, dissol-
ved in agqueons methanol and suspended ona column of Dowex 50 in
the acid form. The carbohvdrates and organic acids were elited with
distilled water. The chiate was concentrated to 1 ml, under nitrogen
and filtered throuch 4 045 w0 Millex-HV filter: Ribito} was added as
ancinternal standard. The samples were stored at <20 Cuntil analyzed.

A Waters HPLC system consisting of a 6000A pump. a UGK injec-
tor, a R0 differential refractometer. and a 40 ulttaviolet detector
equipped with -« 21nm filter was ased. Two 3t0mm x 7.8 mm Bio-
Rad colwnns packed with a strong cation exclianue resin in the hydro-
gen form (Aminex HPX-STH) were preceeded by a guard column of
similar material. The colnmn eluates were monitored with a dual pen
strip ehaet recorder (Kipp & Zonendand data were acquired by a com-
puter (Madel 3357 Laboratory Amtomation Svstem, Hewlett Packard).
The mobile pliase, 0.00173N sulluric acid, was deosygenated under
rediseed pressure inan atmosphere of nitrogen. The How rate was 0.5
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mkb, per win and the colmmn temperatave was 34 C. Sinples and stan-
dards were injected with a SOTw Hawilton svringe at a (0 pl, volume.
The run time was 60 min. Carbohydrates were detected by refractive
index and tartaric acid by ultraviolet absorption. Sample analytes were
identilied by comparing their retention times to those of standards.
All peaks were quantitated based on their heights in relation to the
height of the internal standlnd.

Two samples of seeds tfrom three replications of plots for each treat-
ment were analvied. Data were subjected to analysis of variancee and
means were separated by Dimcan’s multiple range test usimg SAS
s

Results

In sced from plants inoculted with PSIV the ral-
finose glucose, fructose and total carbobivdrate contents
increased (Table Do No significant diflerences were
found in stachvose or inositol contents. There was a re-
lationship between length of infection and inereased
content of suerose, glucose, and fructose. A signiliciant
increase in sucerose content was noted only in seeds
fron, plants inoculated at emergence. Fructose and glu-
cose contents, however, showed the largest increase in
concentration in seeds from plants inoculated 60 days
after emergence,

Table 1. EHfect of Inoculation of peanut plants with PStV on car-
hobvdrate content of peanut seeds.'

Seeds from Plants Inoculated with PSt'r at
Indicated Days After Emergence
Uninoculated
Control 60 40 20 0 SE?

---------- g/100 g flour -- ---=--~

Stachyose 0.22 0.25 0.24 0.26 0.27 0.01
Raffinose 0.11a 0.20b 0.17b 0.21b 0.17b 0.0!
Sucrose 3.05¢ 2.7%9a 3.30ab 3.17ab 3.59b 0.18
Glucose 0.28a 1.05¢ 0.82bc 0.90c 0.63b 0.10
Pructose 0.2la 1.07¢ 0 Blbz 0.31c 0.60b 0.11
Inowitol 0.11 0.10 0.11 0.11 0.11 0.01

Total Carbohydrates 4.04a 5.52b 5.47b 5.73b 5.38b 0.21

iMean of three replicates (2 subsamples/replication). values for
each carbohydrate with like letters are not significantly

different at p s 0.05 by analysis of varlance.

astandard ~rror of the mean

Seed from plants inoculated with PSEV 60 days after
emergence had signiticantly lower oil content than seed

from uninoculated plants (Table 2). While oil content of

secd from plants inocubided at cinergence and 20 and 40
davs after emergence differed from that of seed from
uninoculated plants, the variations were not significant.
Conversely, protein (% nitrogen x 5.46) content of seed
was reduced, significantly, by inoculation with PStV at
all times. Tartaric acid concentration of seed from plants
inoculated with PSV was variable id unordered. Total
sohible phenolies, on the other band, were affected only
by the carliest inoculation with PStV, The phenolie con-
centration of seed was reduced, significantly, when the
plants were inoculated with the PSHV at emergence (6
duvs) compared with that of seed from uninoculated
plants.

Table 2. Effect of Lneculation of peanut plants with PStV on oil, pro-
tein, tartaric acid, and total soluble phenohe contents of peanut

sceds.
Seeds from Plants Inoculated with PS5tV at
Indicated Days after Emergence
Uninoculated

Measucement Control 60 40 20 0 SE?
oil

{g/100 g seed)? 48.8b 46.2a 47.5ab 49.8b 47.3ab 0.83
Protein

(g/i00 g flour}* 50.2b 43.2a 45.8a 45.5a 4).6a 0.17

Tartaric Acid
¢.045ab 0.052b 0.042ab 0.004

(g/100 g flour)* 0.033a 0.C

Total Soluble Phenoli.:s

(97100 g flour)? 0.181b 0.169b 0.170b 0.153b 0.068a 0.020

1Mean of two replicates, Values with like letters are not

significantly different at p s 0.05 by analysis of variance.

3Mean of three replicates (2 subsamples/replicate). Values for
each measurement with like letters are not significantly
different at p 5 0.05 by analysis of variance.

3Standari ervor of the mean

In comparison with seeds from uninoculated plants,
the concentration of potassium showed a significant de-
crease in seeds from plants at all times of inoculation
with PStV (Table 3). Similaily, signilicant reductions in
magnesium content were neted in seeds from plants in-
oculated 0, 200 and 60 davs after emergence. Caleiom
concentration was higher in seed from inoculated plants

Table 3. Effect of Inoculation of peanat plants with PStV on wineral
contents of peanut seeds.

Seods from Plants Inoculated with PStV at
Indicated bays After Emergence

Uninoculated

Control 60 40 20 4] SE?
Macroelements
g/100 g fiour

P 9.25 0.25 0.2% 0.25 0.25 0.007
s 0.28 0.28 0.29 0.28 0.28 0.006
K 1.50b 1.39a 1.35a 1.35a 1.37a 0.02
Ca 0.36a 0.41a 0.44b 0.40a 0.39a 0.02
Mg 0.83c 0.78b 0.79bc 0.77b 0,73a 0.01

Mlcroelements

ppm
Mn 15.15. 20.39b 19.35b 20.57b 20.13b 0.65
Fo 18.67a 22.08b 22.05hp 22.04b 21.47ab 0.94
Cu 5.15a 5.96b 5.46a 5.34a 5.63ab 0.26
Zn 39.21a 51.0l1b 43.13c 47.05d 46.4dd 0.93
Se 0.7%a 0.90bc 0.83a 0.89b 0.94c 0.01

*Mcan of two replicates. Values with like letters are not

significantly different at p § 0.05 by analynis of variance.

3standard error of the mean
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as compared with seed from uninocalated plants, but
the inerease was significant only in seed from plants in-
oculated 40 days after emergence. No significant differ-
ences were noted among treatments in the concentra-
tion of phosphorus or sulfir,

The microclements manganese, zine, and seleninm
were signilicandy inereased in concentration in seed
from plants at all times of inoculation as compared with
seed lrom uninoculated plants. Tron content was also in-
creased after imoculation PSV, but inereases were sig-
pificant only after inoculation at 20, 40 and 60 days
after emergence. Coneentration of copper was inereased
significantly over the untrested control only in seed
from plants inocalated 60 days after emergencee.

Discussion

Glucose and fructose are known flwor and aronia pre-
cursors in roasted peannt products (15,17). The in-
ereased concentration of glucose and fructose was high-
est in seeds rom plnts inoculated Tater in the growing
season, but this inerease was not al the expease ol suc-
rose. The PSIV may influence the traslosation of tese
sngars from the plant to the seed. A reduction in car-
bohvdrates i potatoes infected with potato leaf roll
virns can be acconpanied by an acenmulation of car-
bohydrates in the leaves (16, An inerease in glucose
and fructose content in seeds rom plants infected with

PSIV conld dead to changes in the flavor quality of

roasted peanuts and other peannt products. The
oligosaccharide, rallinose, is responsible for fatulence
cansed by legmmestb D, The Tevel of raflinose was in-
creased substantially in seed from PSUV infected plants.

High contents of phenolic compounds are associated

with a hitter taste in ailseeds (151 The coneentration of

soluble phenolios was decreased, significantly, in the
seeds frome plants inoculated at time of emergence.
Since slight, although not significant, decreases were
noted in sceds from phnts inoculated at all other times,
PSIV infection shonld Lot impose a0 bitter Tavor to
vaasted peanuts or peanut products,

The quantity of oil found in the peannt seed from in-
oculated plants was reduced compared with the oil con-
tent of seed from uninoculited plants. The reduction
was only signiicant in seed from plants inoculated 60
days after emergenee. The nutritive value of peants is
dependent in part on their protein content. PStV
caunsed a significant decrvase in the protein concentra-
tion in sceds frome inoculated plants as compared to that
in seeds from nnincenlated plants. The virus may he in-
hibiting translocation of wnino acids to the peanut seed
or could be nsing the wimino acids in their metabolic
Processes.

The caleimm, magnesinm, and potassinm contents re-
ported here are higher than those veported i other
studies (79,100 However, the other studies were done
on whole seed rather than defatted Howr and atomic ob-
sorption spectrophotometry was used rather than x-ray
analvsis. This could account for the differences. Also, in
this study. it is more pertinent to compare mineral con-
tents in seed from inoculated plants with those in seed
from uninoculated plants than it is to have absolute

values. Peanuts are considered a good source of potas-
simm and  magnesiom (3,100, The deercase in mag-
nesium and potassiom content in peaiats from inncu-
lated plants may indicate an adverse effect of PStV on
the nutritive valie of the peanut.

In field studics in 1985 and 1986, PSIV infection in-
itiated by mechanical inocalation at emergence and 20,
A0, and 60 days after plint emergence did not signifie-
antly influence vield or grade of Florunner peanuts (13).
However, evaluation of seeds from that study, as re-
ported here, suggest tiat PSIV infection could deerease
the nutritive value of peanuts and could change the
flavor of peanuts and peanut products,
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