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Ahstract.— Sampling. grading. and pilor plane shelling siudies were conducted on 14 leads of Florunner (Aracihis hypogoeca L) farmers
wock peanwts 1 derermine the varizbiliny of zrade factors and o provide data fear |mp:ul'lng the current farmers stock aracding system. For all
crade Factors exceps toral sound mature kernels ITSMEL differences between grade estimates and actual outiurns were sigmificant at the above
WAy ponfidence level, Also, there was 2 general trend of over-estimation for all srade foctors. except sound splits (S5). Loose shelled Kernel

L3K) estimares were about rwo times higher than the aciual outiurns, Regression squations were developed 1o provide estimates of the milling
quality trom the sample grades. Variability of the grode within each load was estimared when using the current grade sample size. [V appeared
shat the pneumatic sampling parterns in use for oblaiming grade samples did not affect grade estmanes, The potential for improving the grading

af farmers siock peanurs 15 discussed.
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INTRODUCTION

The current farmers stock grading svstem [2] requires each
irailer load of peanuts tArechis fvpogaea L) be sampled 10
determing various grade factors. The percentages of foreign
materials [FM) and looze shelled kemels (LSE) are determined
by examining an 1800 gram composite subsample taken with
a preumatic probe. The percentages of sound marure kermels
LSMEKL sound splits (S5), other kernels (OK). tatal damaged
kermels (TDED. hulls (H) and moiswre content { M) of
kernels are determined by shelling 2 500 g of peanuls remo-
ved from the 1800 ¢ subsample. All kernels are examined for
Aspereiliny favas 1o determine the potential for aflmoxin
contamination. Several prescribed probe pawemns are approved
for taking this official grade sample [6]. Based on the grade
determination lrom the official grade sample. farmers are
paid for the whole rrailer load of peanuis. Research [1,7.8]
and expericnce indicate that variabilily of grade determinations
is large. incemtives are not readily apparént ta farmers willing
to make exira efforts for producing good quality peanuts,
and grade dota does not adequately predict milling quality.
In addition, quality prablems. such as aflatoxin. foreign
material. and off-flavor. threaten the growih of the industry.

Ia response to these problems. research studies were ini-
tiated to cvaluate the performance of the current grading system
and correlate grades 1o milling quality. This paper reports the
performance of the current systerm; regression equations to
estimate milling guality: and sampling. subsampling and
grading variabilities.
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MATERIALS AND METHODS

Dwring the 1986 harvest season, one trailer load of Florunner
farmers stock peanuts was selected from each of 14 commercial
Melds in Georgia. Afier marketing, three official probe pai-
temns, Mos. 3. 5, and 10, [6] were uzed to abrain 20 kg samples
from each trailer. After sampling. the peanuts in each trailer
were weighed and transported to the USD A Nadonal Peanut
Research Laboratery (NPRL) pilot shelling plant to deter-
mine shelling outturns and grade factors.

Using F515 farmers stock peanut dividers, each 20 kg
sample was subdivided further to provide [0 subsamples for
official grading. Thos, a ozl number of 220 subsamples
were taken for official grade determinaiions (13 trailers = 3
samples ® 10 subsamples = 4200, Subsamples were then
coded and taken to FSIS for grade analvses.

The standard official grade analyses [8] included using
the | 800 gram and 500 gram subsamples, Since MO of sub-
samples were not measured immediately afier grading and
subsamples were not graded at the same time, variations of
moisture measurement wera nol investigated in this study,
Since hulls are not wsed in caleulating markes value, hulls
were also deleted from the analyses.

Actual purturms of each trailer load wera determined from
the output of the NPRL pilat shelling plant. For pilet plant
outturns of Florunner peanuts, SME were the sum of large
{jumbos), medium (mediums) and small (Mo, 175} whaole ker-
nels. 55 was the shelled grade of split kernels. OK consisiad
of small whole kernels and small pieces of broken kemels.

The sampling procedure for aflatoxin of shelled siock pea-
nuts was detailed in another study [5], F&WV Process Produet
Division, USDA, AMS, Alkany, Georgia measured shelled
stock aflatoxin levels wsing thin-laver chromatography
(TLC). The total aflatexin of each load was the weighted
mean of the edible and oil stock grades. The edible grade
consisted of SMK and 55, while OK and L5K were grouped
into the oil stock grede,

The data was analyzed by the SAS [3] standard statistical
procedures and as described by Snedecor and Cochran [4].
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TABLE |, — Grade estimates and actual vutturns of 14 loads of farmers stock peanuts

Number of Foreign material Loose shelled kerrels Mean of Afluroxin cone. in outtum o '5-‘:-_"'-|:I!|:_5 -
Luad subrample s Grade Cutturn Cirade Chittlirn A. flavus Edible Tatul A“r.;::w
| " o
[y o = kemsls b kermels
1 24 394 137 277 LT 1] 1] 0,0 0
2 aa 205 1.74 247 157 1] 4] 087 [¥]
3 30 335 289 4,51 254 ] 0 (1X23 G
4 30 sz 288 4,35 1.71 003 .30 1,26 33
3 30 203 254 246 194 0 0.23 2,03 1]
fi e 319 289 154 AR 0 [¥] 2.56 ]
7 30 484 4,28 T.00 187 0.03 0.28 .00 3.3
L 30 2487 .52 A2 208 a i} 413 1]
a 21 394 242 4,57 201 1.0} 1188 263 &0
L0 23 139 2.33 4,33 1,76 248 | B.54 5303 10y
L1 a0 473 505 495 EN Y 1] 027 49,27 0
12 28 4492 481 5.590 339 146 46.80 106,84 Thot
L3 ] 252 1.69 ER: ] 2ED 427 12148 179,18 100
14 Al TAL 4.2 134 206 070 12} (2 333
Mean LR, 305 4,08 1233 o 1929 3153 244
) Sound milur: Sound splits Totl sound mamre Cher kemels Tonal damaged Tzl kermels
Number of kemels kermels kemels
Load  subsamples ==
m Grade  Cumum Grade  OQuttum Grede  CQumwn Grade Qumem Grade  Outtum Grade  Oumum
% % % % % %
1 e ] 584 56.6 13 5.1 307 1.7 12.3 8.5 1.1 0.7 133 Tna
3 i §7.0 619 i3 6.1 70.3 &0.0) 16 5.3 0.5 0.3 78,4 74,3
3 H i X] 594 46 9.6 a8z 602 19 .0 1.3 0.6 783 75
3 ki) 564 631 3.7 4.5 T2.1 T35 5.6 3.7 Q.7 0.4 8.4 76,3
3 3 a7.0 66.0 i3 4.5 T0.3 TE 16 19 04 0.3 3.4 734
b n | 6.3 1.2 53 G619 &6 Ia.1 1.6 0.4 1.2 T4 69,2
7 k1] 638 513 58 9.8 H8.6 &7l 10 6.6 08 0.3 713 717
B 0 56,6 639 6.1 1.6 127 EE 4% 36 0.3 1.3 7.9 T
9 2 A28 532 43 g2 674 T24 1.0 59 08 0.6 5.2 68,3
10 3 53 574 36 80 L 555 a1 3.4 0.7 {3 ¥a3,3 T
1t 30 635 510 83 145 T2EB 715 14 is 0s 0.7 78.1 731
12 8 3.1 579 1.7 7.6 SUE G55 159 12,2 [ 8 769 T
13 30 a5.5 610 16 6.8 T2.5 Tig is 18 07 04 768 76.46
14 k1] 474 440 25 53 499 493 16,5 14,1 1.3 06 67.8 xR
Mean 63.2 3o 41 78 67.3 9a.7 E1l 6.3 0.8 0.3 6.2 734
103 Afer sampling and sebsampling. some af the 3 samples were infested by rodents, These sohsamples were deleted trom the $ludy.
121 Alter sampling. aflasoxin for load 14 was coafounded by humid snvironment produced duaag fumigation.
TABLETL — Lincar regression coeficients of grades predicted by shelling outturns
Linear repression
Grade Intercept Slape
Factor i b r
ul 1.031 0,930 056
LK 1.937 0842 30
SMEK L1911 0832 DAl
55 -1.308 aTOL== 013
TSME 1.970 0978 085
TDEK D186 0355 ]
QK 0.368 1.240%= 054
TK 20.655% 0637 077

*a |s signifieanily differsnt fram 2era (P = 0,05)
== is significanily different foom ome (P = 0,05
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rABLE 11, — Analysis of variance (ANOVA} when using a pneumatic probe with 3 sampling patterns and 10 subsamples per
pattern to estimate grade factors of 14 loads of farmers stock peanuts

_

Mean of sum of syuane Warance
Cirade facior Leadit3)'" Sample (28} Subsample (351) Sampling Subsampling

T 1800 gm-—

P 33189 1035 0842 0.00% (342

L5K 47.857 1.535 1.35%5 0.013 1.35%4

AF Kemels 43,977 0.777 0.858 - (858
—--500 amm---

SME 1012418 EAY L.&72 0184 1572

55 134367 2108 0.628 o.Lar 0435

TEME 1385160 1.772 1.358 0.038 1.388

OK 336177 0.843 0771 0007 0.7l

TDK 3302 | 0432 - 032

TE 351892 0258 0247 0.0z 0247

110 Degree of frecedem

RESULTS

Table | shows mean grade estimates and actual pilot plant
ourtums. [n most cases, sample arades overestimated shelling
outtums. except for 55. The presence of one or more A. fTavas
kernel requires that the peanuts be segregated (Seg. 3) and
used for non-edible purposes, A, flaves kernels were found
in 3% of the grade samples from 2 loads of peanurs with less
than 2 pph aflatexio in the edible shelled peanuts. A, Faves
kernels were found in 62-100% of the grade samples taken
from < loads of peanuis having an estimated 19-121 ppb in
the edible shelled poanuls.

A significance test {paired t-test) of differsnce between
actual plant outturn and mean grade cstimate was performed.
Except for TSME. the sample estimates were significantly
different from aetual outturns at the 953% confidence level.
The average for 35 was underestimated primarily because
the official grade sheller had 2 more gentle shelling action
and produced lower split outtuens than obtained with the
commercial type sheller, The overestimare of L5SK probably
resulted form the preumatic sampler producing more LSK
by actions of the sampling probe and the air trangpert of pea-
nuts to the sample divider, The tendency of oversstimation
ar underestimation of grade factors sugzested thatregression
equations could relute the grade estimates to the outturny,

Since the plant outtum error is smaller than the grade eror,
slopes and intercepts were determined by relating grade esti-
mates (Y) o ourturns (X)) by the linear regression.

Y=a+hX

where a and b are intercept and slope of the regression
line. respectively. In the future, given a new trailer load of
F5 peanuts, = is predicted by measering Y. For every grade
facror. the linear regression of the actual outturn from grade
estimale is presented in table [1 Most inlercepts were not si-
gnificantly different from zere and the slope for Fi. LSK,
SMEK ond TSMEK were not significantly different from one.

The analysis of variance of grade factors when sampling
and subsampling the 14 loads of Florunner peanuis are pre-
sented in table (11, [t was not surprising that the mean of sum
of squares atiributed 1o trailer loads was very large, because
troilers were selected from different ficlds. Assuming the
variation among the 3 samples from the 3 probes was due w
sampling lignaring the probe-wo-probe varintion), variances
of sampling and subsampling were calculated and tabulated

in table I1I. Variences of sampling grade fzctors were relatively
small and the probe variance was also small. Thus, ignoring
the probe-to-probe variation appeared reasonable. As calcu-
lated, samnpling variznces ef TDK and A. flavas kernels were
negative. Subsampling variances of sampled grade factorsin
the order from the highest to the lowest were SME. LSK.
TSME, FM, 55, 0K, TK and TDK. The variance of A, flavuy
kernels in subsamples was 0.858.

DISCUSSION

Over-estimarion of grade factors other than 55 does not
present an immediate problem to the seller because the market
price structure has evolved over a period of years o account
for these previous unknown differences but gives the buver
inaccurate information about lot quality. However. if the
peanut program or marketing procedures are changed. these
and other data should be considered on making such
changes. Fortunately, the smallest difference is betwesn
TSME and the pilot plant outtuen. This grade is the primary
factor used in setting the price of edible grade farmers stock
peanuts. Careful use of the regression equations should be
beneficial in providing estimates of the actual plant outturns
and developing additianal incentives for reducing problems
with aflatoxin, foreign material. immaturity (indicated by
OK), and off-flavor (indicated by 55).

Of primary concem is the variability associated with the
grade factors, especizally those related 1o major industry pro-
blems such as afatoxin (A. Taevis kemnels), forcign material,
immarurity, and off-flavor. The need for better sampling and
grading methods to reduce this varinbility is very evident,
Using more or larger samples will reduce the varability. but
practical economic limitatians, such as equipment size and
cast as well as loss of good peanui materials. must be consi-
derad in determining a feasible size and nember of subsam-
ples. A practical solution will probably involve larger
subsamples as well as bener sampling and grading methods,
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RESUME

La préeision et la variabillté de I"échantillonnage et du classement des
archides Florunner dans les stocks des agriculteurs

Y.J. TSALFE DOWELL, LI DAVIDSON Ir. et RJ. COLE. Oféagineux. 1593, 48, X712,

. 511514

Des dtudes d'dchantillonnage. de classement 1 de décorticage en unité pilore one éeé réalisdes
sur 14 lots o “wrachide Florunner (Aracfs kypogaea L) provenant de stocks chez les agngul-
te s 2fin de dérerminer la varizhilicd des facteurs de classement. et de fournir des informanans
permetian d' améliorer le sysitme actuel de classement des stocks chez les agricultzurs. Pour
wus les facteurs de classement 3 Uexceprion des amandes mires er saines omles (AMST)
les écaris entre les classements estimss o1 les classements réels sont significanifs pour un sewil
dz confiance supérienr 3 95%. Far aillewrs, il exisie une tendance générale 3 la surestimation
pour toutes les catégories 3 1 exception des brisures saines (B5). Les estimations relatives aux
amandes décomiquées en vrac (ADY) sont enviren deux [ois plus élevées que les valeurs
réelles. Des équarions de régression one é1é établies afin d'estimer la qualisg en huileciz & partir
des catérones d dchantillons. La variabilitd du classemenr 3w sein de chague lor a dié esumde
lars de Vutilisation déchantillons de taille couwrante. Il parait que les dispositifs d échantil-
lonnzge pneumariques wlilisés pour oblenir des échantillons de catégories n'influsncent pas
les estimations de catégories, Les possibilitéds d amélioration du classement des stocks d ara-

chide cher les agriculiewrs sont discotdes.

Mots ¢lés, — Arachide, aflaroxine, classement. €chantillonnage, 4. favies

RESUMEN

Precisidn ¥ variabilidad del muestreo ¥ de la clasificacion de los manis
Florunner en las existencias de ngriculiores

Y¥.), TSAL FE. DOWELL. 1. DAVIDSON Jry R.J. COLE, O/darineix, 1991, 48, X712,

p.311-31=

Se han realizado estudios de muestreo. de clasificacidn y de descascarillado en unidad pilora
en L4 lotes de mond Flomenner (Araecfis vpovaes Lo que oriundan de existencias de agricul-
1gres a fin de determinar la variabilidad de los factorss de clasificacion, ¥ de proporcienar in-
formaciones que permitan mejorar el sistema acrual de clasificacidn de las existencisg de
agricultores, Para 1odos los Facrores de clasificacion con excepoion de las almendras maduras
v sanas totales (AMST). las desviaciones entre 1as clasificaciones estimadas v lus clasifica-
ciones reales son sigmificativas para un umbral de confianza superior al 95%. Por oo lado,
exisie una tendencia general a sobrevalorar todas |8s categorizs con exepeidn de fas romras
sanas [B5). Las esrimaciones relarivas a las almendras descascarilladas a grane] (ADV] son
quast dos veces mds alras que los valeres reales, Se establecieron ecuaciones de regresidn para
estimar la calidad en f4brica de aceite a partir de caregorias de muesiras. 5e estimd la varia-
bilidad de la ¢lasificacidn deniro de cada lote al emplear moesiras de tamaio corriente, Parece
ser que |os dispositivos de muesirea noumdtico uiilizados para lograr mueesiras de caregorias
no influencian las estimopciones de cateporias, Se discule sobee |us posibilidades de mejera-
miento de la clasificacian de las exisiencias d2 manis de agricultores.

Pulabros elipves, — STand aflanesing, clasificacdn. muestren, 4 ffevis



