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An indirect enzyme-linked immunosorbent assay (ELISA) has been developed for evaluation of
chapati-making quality of wheat varieties. Polyclonal antibodies against gliadin, low molecular weight
glutenin (LMG), and high molecular weight glutenin (HMG) were developed and utilized in the ELISA.
Twenty-eight Indian wheat varieties were utilized in the ELISA. Out of these antibodies, an antigliadin
antibody response was negatively correlated with farinograph water absorption (r = —0.89 at P <
0.01), chapati dough water absorption (r = —0.91 at P < 0.01), overall chapati sensory score (r =
—0.95 at P < 0.01), chapati puffed height score (r = —0.95 at P < 0.01), and positively correlated
with shear value of chapati (r=0.76 at P < 0.01). Anti-LMG antibody response was not correlated
with any of these parameters, whereas anti-HMG response positively correlated with chapati dough
water absorption (r = 0.44 at P < 0.05), farinograph water absorption (r = 0.45 at P < 0.05), and
overall chapati sensory score (r= 0.44 at P < 0.05), and negatively correlated with shear value (r =
—0.38 at P < 0.05) and chapati puffed height (r = —0.44 at P < 0.05). The results indicate that
wheat varieties with good chapati-making quality were having less antigliadin antibody response.
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INTRODUCTION Indian wheat varieties differ in their composition and
¢ functionality (6). Ilmunochemical-based quality-assessing meth-

Chapati, unleavened baked flat bread, is the staple diet o ; X ) ! -
ods could provide a vital tool in assessing different wheat

the majority of the people living in the Indian subcontinent. > . ; : ; e
Typically, chapati dough is rolled thin and is baked in such a varieties with respect to their functionality and suitability for
way as to give a puffed ball. Wheat is the basic material for chapati. Considerable work has also been reported on the
chapati and its culinary variants. The quality requirement of interaction of qu_allty gnd quantity of protein fractions with
wheat flour is specific for different products. In general, the '©SPect to chapati-making qualify{10). Recently, we reported

quality of wheat for chapati is assessed by chemical, rheological, °7 & dot-blot method for evaluation of chapati-making quality
and baking testslj. Because the quality of wheat is governed of Indian wheat varieties1(l). However, _the plate EI_‘|SA .
by the interaction of many constituents, it is difficult to judge Method has not been reported for evaluation of chapati-making

quality by any single test. Test baking is not always possible, duality of Indian wheat varieties. Hence, the aim of the present
especially for a large number of samples where only small study is the de_velopme_nt of an indirect ELISA for evaluation
amounts of whole meal are available. Therefore, there is a need®’ chapati-making quality.
to develop a rapid, sensitive, single test to assess the chapati-
making quality of Indian wheat varieties. MATERIALS AND METHODS

The application of immunological methods to study and
compare cereal proteins from different species actually predates Raw Materials. Commercially grown 28 different aestivum wheat
the use of various chemical and rheological tests. Recently, varieties (DWR 162, DWR 195, DWR 225, DWR 235, DWR 240,
immunological-based methods haven been reported for assessin WR 241, HD 2189, HD 2501, HD 2735, HI 977, GW 190, LOK-1,

. ACS 2496, NIAW 34, NIAW 301, NIAW 421, NIAW 474, NIAW
dough strength wheat flou). Similarly, Brett et al. §) reported 95 "\ A\ 514, NIAW 579, NIAW 588, NIAW 590, NIAW 606,
the immunological identification of LMW (low molecular

. . . . . - . NIAW 612, NIAW 5439, PBW 343, PBW 373, SONALIKA) obtained
weight) subunit of glutenin associated with bread-making quality om pmahatama Phule Krishi Vidyapeeth Agricultural Research Station,
of wheat flours. Hill et al. 4) also reported a sandwich  Njphad, Nashik, India were used in this study. Whole-wheat flour was
immunoassay to predict the quality of wheat with respect to obtained by milling the wheat in a plate mill using similar conditions
the processing condition. of clearance between plates and their grinding conditidhs (
Physical and Chemical Characteristics of Wheat Varieties.

* Author to whom correspondence should be addressed. E-mail: Physical characteristics of wheat varieties, such as hardness and
prabhasankar@lycos.com. hectoliter weight, were determined as follows. Grain hardness was
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determined using a Grain Hardness Tester (Kiya Kusho Ltd., Tokyo, Taple 1. Summary of Analytical Data for Indian Wheat Varieties?
Japan). Wheat grain was kept on a platform of hardness tester with

crease facing toward the platform. Force was applied to crush the grain standard
by turning the knob. The force (in kilograms), shown on the dial when characteristics range average deviation
the grain was crushed, was noted. The test was repeated with 10 greins hardness (kg) 9.0-11.9 104 0.95
and average values were reported. Hectoliter weight of wheat grains hectoliter weight (kg /hL) 71-86 79.9 413
was determined using hectoliter weight apparatus using standard | qisure (%) 8.7-10.1 93 083
protocol (L2). Chemical characteristics of wheat varieties such as g (g) 1.4-2.0 16 0.19
moisture, ash, protein, SDS-sedimentation value, specific sedimentation sps-sedimentation value® (mL) 50-73 67.0 5.20
value, damaged starch, and falling number were determined by AACC  protein® (%) 11.5-15.9 14.0 1.37
methods (3). specific sedimentation value 3.7-5.8 49 0.95
Functional Characteristics of Wheat Varieties. Functional char- damaged starch® (%) 12-24 19.4 357
acteristics of wheat varieties such as Farinograph and pasting charac- falling number (s)° 347-684 511 92.0

teristics were according according to AACC3].
Chapati-Making Quality. Chapaties were prepared and evaluated an = 28. P Values expressed on 14%.

for sensory properties according to the method of Haridas Rao et al.

(1). Chapati dough color was determined using a Reflectance Spec-yely. Similarly, ELISA methods for quantification of LMG and HMG

trophotometer (Shimadu, Japan) as per the manufacturer's protocol.in yheat varieties were developed. The amount of flour used was also
Chapati water absorption was measured by Research Water Absorpt'o%tandardized. The optimal concentration was found to be/&D0f

Meter (Henry-Simon Ltd., UK) as per the standard meth6ll (  foyr per variety for ELISA. The antibody responses for different wheat
Chapaties were scored on a scale ranging from 0 to 10 for the following ,4ieties were recorded. Accordingly, 20D of protein (gliadin, LMG,

quality parameters: appearance, tearing strength, pliability, aroma and, g HMG) extracts from different wheat varieties were diluted to the

on a scale ranging from 0 to 20 for eating quality. Higher scores indicate qncentration of 650 ng with carbonate buffer pH 9.6; 50 mmol/L was
better quality of chapati. The shear values of chapati were determined 5qqed to the wells of microtiter plates and incubatetit at 37°C

by measuring the force required to shear a piece of chapati measuring,, overnight at #C. After washing the plates three times with wash
2.5 x 8.0 cm using a Texture analyzer (model TA-Hdi, Stable miro ) ¢er (PBS-containing 0.5 g/L tween 20), the empty sites were
system, UK) under the following conditions: load cell, 5 kg; plunger  pqcked with a 20Q:L solution of gelatin in PBS. The plates were
speed, 100 mm mir}; blade set with Warner-Bratizer shear attachment. han incubated fol h at 37°C and washed again with wash buffer.

Data presented are average of quadruplicate determinations. This was followed by the addition of antigliadin/LMG/HMG antibodies,
Protein Fractionation. Proteins from different Indian wheat varieties  jncubation fo 1 h at 37°C, followed by addition of anti-rabbit IgG-

were fractionated using a modified sequential extraction by standard okp and incubation of the plates at 3C for 1 h.

methods {4, 15). Samples (5 g) of the ground wheat were extracted  gatistical Analysis. Statistical analyses such as mean, standard

with 20 mL of Tris-HCI buffer (50 mM, pH 8.8) fol h at 4°C with deviation, and correlation were performed by standard methods using
vortexing at 15-min intervals and centrifuged (206020 min). The Excel’97 software.

supernatant containing the albumin and globulin protein was carefully

removed and discarded. The pellet was then extracted with Tris-HCI

buffer and the supernatants of these extraction steps were discardedRESULTS AND DISCUSSION

After a water wash to remove buffer ions, the pellet was then extracted

as above but with 75% aqueous ethyl alcohol (v/v), thus obtaining the  Physical and Chemical Characteristics of Wheat Varieties.
gliadin (ethanol-soluble). After a water wash, the pellet was extracted The values of hardness ranged from 9 to 11.9 kg. The results
with 20 mL of SDS/DTT buffer fo 2 h atroom temperature with  jhgicated that most of wheat varieties tested belonged to the
occasional vortexing. After centrifuging, the supernatant, which cor- medium-strong category. Wheat variety Sonalika had lowest

responds to LMG, and pellet, which corresponds to HMG, were also . . -
stored at-20 °C. These extracts were used for production of antibodies grain hard_ne_ss. Macs 24.9.6 Vanety had. hlgheSt hardness.
Hardness indicates the milling and its suitability for bread-

and ELISA measurements. ) ; !
Production of Polyclonal Antibodies. Immunization of rabbits ~ Making quality. Wheat with lower hardness values has poor
with gliadin/LMG/HMG was performed according to the method of Milling quality and the flour obtained will not be suitable for
Prabhasankar et atL§) with slight modifications. New Zealand white ~ bread or chapati. These products require medium-strong to
rabbits were injected with gliadin/LMG/HMG. The initial immunization ~ strong varieties. DWR 195, NIAW 42, NIAW 499, and NIAW
in three-times concentrated Freund’s complete adjuvantggSfliadin/ 579 had lower hardness values whereas DWR 235, HD 2189,
LMG/HMG in 500 uL of 16 mM acetic acid per rabbit) was followed  HD 2501, HD 2735, NIAW 34, MACS 2496, and NIAW 5439
by two further immunizations of 150g gliadin/LMG/HMG per rabbit  had higher hardness values. All other varieties had moderate
in Freund's incomplete adjuvant 2 and 4 weeks later. Doses were paqnessyable 1). The values of hectoliter weight ranged from
d|V|ded with half being given subcutaneously and half mtradermally. 071 to 86 kg/hL. The hectoliter weight followed the similar trend
Rabbits were bled to enable the serum response to be monitored, an . . . .
nof hardness. Sonalika had minimum hectoliter weight. Macs
titers) were given a booster of 10@ gliadin intradermally. One week 2496 had maximum hectoliter weight. DWR 162, DWR 225,
later, blood was collected; serum was separated and store2stC DWR 235, DWR 240, DWR 241, HD 2189, HD 2501, HD
until further use. Antibodies were purified from antiserum by using 2735, Macs 2496, NIAW 590, NIAW 612, and NIAW 5439
ammonium sulfate precipitation method, and purified antibodies were had hectoliter weight values between 81 and 86. All other
stored in small aliquots along with 10% BSA and 0.01% sodium azide. varieties’ hectoliter weight values varied between 71 and 80
Development of Indirect ELISA for Gliadin/LMG/HMG. Pre- (Table 1).
liminary standa_trduatnen of indirect ELISA methoo!s for quantification The results indicate that moisture values ranged from 8.7 to
of wheat protein fractions was performed according to the method of 1 194 varieties DWR 195 and NIAW 421 had the lowest
dS_ker_rltt (L7) with shght modifications. The optimal comblnatlon of the moisture values. NIAW 606 had the highest moisture value
ilutions of the antibody and enzyme-labeled secondary antibody for o 295
use in ELISA was ascertained by following method. Indirect ELISA (Table 1). Ash content ranged from 1.4 to 2.0%. DWR ~
method was developed for quantification of gliadin using antigliadin @nd DWR 241 had the lowest ash content, whereas varieties
antibodies and commercially available anti-rabbit IgG-Alkaline Phos- DWR 240, NIAW 34, NIAW 421, and NIAW 606 had the
phatase Conjugate as enzyme tracer. The optimal dilutions of antigliadin highest ash content. SDS-sedimentation values ranged from 50
antibody and enzyme conjugate were 1:15 000 and 1:10 000, respecto 73 mL. The Sonalika had the lowest sedimentation value,
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Table 2. Farinograph Characteristics of Different Wheat Varieties Table 3. Chapati-Making Characteristics of Indian Wheat Varieties

water dough dough mixing chapati dough chapati dough chapati-puffing  shear

sample absorption development stability tolerance sample color water absorption height value

code (%) time (min) (min) index (BU) code (AE) (%) (cm) (9)

DWR 162 735 7.0 4.5 45 DWR 162 12.9 73 4.2 1170
DWR 195 74.0 55 4.5 45 DWR 195 13.0 73 43 1280
DWR 225 75.0 6.0 6.5 55 DWR 225 16.3 74 45 1275
DWR 235 745 55 45 45 DWR 235 149 74 43 1202
DWR 240 76.0 5.0 7.0 45 DWR 240 14.9 71 45 1450
DWR 241 78.0 6.5 55 20 DWR 241 16.2 72 4.6 1375
HD 2189 80.0 6.0 4.0 60 HD 2189 16.2 79.5 5.2 990
HD 2501 785 55 25 65 HD 2501 143 78.0 5.0 1045
HD 2735 79.0 6.0 55 20 HD 2735 155 78.5 51 1241
HI 977 74.0 6.0 45 40 HI 977 142 75.5 49 1201
GW 190 78.0 75 55 20 GW 190 16.2 76.5 5.3 1025
LOK-1 79.0 6.0 4.0 60 LOK-1 15.9 80 5.7 910
MACS 2496 73.0 75 55 20 MACS 2496 14.2 725 4.6 1350
NIAW 34 815 55 4.0 60 NIAW 34 15.7 81.0 5.7 900
NIAW 301 80.0 55 25 65 NIAW 301 16.2 735 51 1215
NIAW 421 815 75 55 20 NIAW 421 15.7 76.0 5.6 930
NIAW 474 75.5 75 55 20 NIAW 474 142 72.0 43 1179
NIAW 499 725 5.0 4.0 60 NIAW 499 143 71.0 41 1250
NIAW 514 77.0 5.0 25 40 NIAW 514 15.2 74.0 4.2 1090
NIAW 579 74.5 6.0 6.0 60 NIAW 579 147 75.0 43 1090
NIAW 588 74.0 5.0 25 40 NIAW 588 14.8 74.5 45 1125
NIAW 590 735 6.0 6.0 60 NIAW 590 14.9 74.0 4.6 1250
NIAW 606 735 6.0 55 40 NIAW 606 15.2 725 44 1300
NIAW 612 74.0 9.8 8.0 70 NIAW 612 142 73.0 45 1250
NIAW 5439 76.5 5.0 55 20 NIAW 5439 141 79.0 5.2 1210
PBW 343 775 5.0 25 40 PBW 343 16.1 71.0 55 930
PBW 373 78.5 5.0 2.5 40 PBW 373 16.4 79.0 5.6 950
SONALIKA 725 6.0 3.0 60 SONALIKA 155 72.0 45 850

whereas Macs 2496 had the highest sedimentation value. Protein Chapati-Making Quality. The results indicatedT@ble 3)
content ranged from 11.5 to 15.9% and followed a similar trend that chapati dough water absorption ranged from 71 to 81%.
of sedimentation values. The variety Macs 2496 had the highestChapati-puffing height ranged from 4.1 to 5.7 cm. DWR 240
value of protein followed by HD 2501 and DWR 235. All other and NIAW 499 had minimum chapati dough water absorption.
varieties belong to the medium-strong range. Specific sedimen-NIAW 34 had maximum chapati dough water absorption. DWR
tation value ranged from 3.7 to 5.8. NIAW 612 had the lowest 162 had the lowest dough color value. PBW 373 had the
specific sedimentation value. NIAW 34 had the highest specific maximum dough color value. NIAW 499 had the lowest chapati-
sedimentation value indicating that the variety had better-quality puffing height. Lok-1 and NIAW 34 had the maximum chapati-
protein. The variety Sonalika had the lowest protein value. puffing height. The variety Sonalika had the lowest shear value;
Another important quality parameter was the extent of damagedthe variety DWR 240 had the highest shear valliable 3).
starch. The strong grains normally yield flours with high levels Results indicated that tearing strength score ranged from 7
of damaged starch. The damaged starch values ranged from 120 9.0. Appearance score values ranged from 7 to 9.0. Pliability
to 24.1%. Sonalika had the lowest and NIAW 301 had the score ranged from 6.5 to 9.0. Aroma score ranged from 7 to
highest starch damage values, respectively. The falling number9.0. Eating quality score ranged from 13 to 19.0. Total score
values ranged from 453 to 680 Bable 1). DWR 453 had the ranged from 43 to 55. NIAW 5439 had the lowest tearing
lowest and NIAW 514 had the highest falling number values, strength score, whereas the varieties Lok-1, NIAW 421, and
respectively. PBW 373 had the highest tearing strength score. NIAW 514
Rheological Characteristics of Wheat VarietiesThe results and Sonalika was rated lowest for appearance score and varieties
indicated that farinograph water absorption ranged from 72.5 GW 190, NIAW 421, NIAW 34, and PBW 373 were rated
to 81.5%; dough development time ranged from 5 to 9.8 min; highest for appearance score. DWR 195 was rated lowest for
dough stability ranged from 2.5 to 8.0 min, and mixing tolerance pliability scores, whereas varieties HD 2189, LOK-1, and NIAW
index ranged from 20 to 70 BU. Sonalika and NIAW 499 had 421 were scored highest for pliability scores. DWR 225, NIAW
minimum farinograph water absorption. NIAW 34 and NIAW 588, NIAW 474, and SONALIKA had the lowest scores for
421 had maximum farinograph water absorption. DWR 240, aroma and NIAW 34, HD 2189, LOK-1, NIAW 421, and PBW
NIAW 514, NIAW 588, NIAW 5439, PBW 343, and PBW 373 343 had the highest scores for aroma. LOK-1, NIAW 421, and
had the lowest dough-developing time. NIAW 612 had high NIAW 34 had the highest score for eating quality, whereas
dough-developing time. The varieties HD 2501, NIAW 301, MACS 2496, NIAW 606, and NIAW 499 had the lowest score
NIAW 514, NIAW 588, PBW 343, and PBW 373 had low for eating quality. NIAW 421 had the highest overall sensory
dough stability. NIAW 612 had high dough stability. DWR 241, score, whereas the varieties MACS 2496, NIAW 499, and
HD 2735, Macs 2496, NIAW 421, NIAW 474, GW 190, and NIAW 606 had the lowest values for overall sensory score.
NIAW 5439 had a low mixing tolerance index. NIAW 612 had Based on overall sensory score, seven varieties (NIAW 421,
the highest mixing tolerance indeXdble 2). Farinograph and NIAW 34, LOK-1, PBW 343, PBW 373, HD 2189, and GW
pasting characteristics also indicate that most of the Indian wheat190) had excellent chapati-making quality. Six varieties (HD
varieties belong to the medium-strong type. This is in line with 2501, NIAW 579, NIAW 301, HD 2735, DWR 235, and HI
earlier reports X). 977) had good chapati-making quality. Four varieties (DWR
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Table 4. Sensory Evaluation of Chapati Prepared from Different Indian
Wheat Varieties?

tearing appearance pliability ~ aroma eating total

sample  strength score score score score score

code (10) (10 (10 (10) (20) (60)
NIAW 421 9.0+0.29 9.0+0.29 9.0+0.26 9.0+0.29 19.0+0.41 55.0+0.41
NIAW 34  85+0.26 9.0+0.29 9.0+0.29 9.0+0.26 19.0+0.44 545+0.44
LOK-1 90+029 85+026 9.0+0.26 9.0+0.29 19.0+0.44 54.5+0.50
PBW343 80+0.29 85+029 85+0.29 9.0+0.29 185+0.41 53.5+0.44
PBW373 9.0+0.29 9.0+026 85+0.26 85+0.29 18.0+0.44 53.0+0.50
HD2189  85+0.26 85+0.29 9.0+0.26 9.0+0.29 18.0+0.41 53.0+0.29
GW 190 80+0.26 9.0+029 85+0.29 85+0.26 185+0.29 52.5+0.44
HD2501 85+0.26 85+0.29 85+0.29 85+0.26 17.0+0.44 51.0+0.50
NIAW579 85+029 85+026 85+0.29 80+0.26 165+0.41 50.0+0.41
NIAW301 7.5+029 80+026 8.0+0.29 80+0.29 17.5+0.44 49.0+0.44
HD2735 85+0.26 8.0+0.29 85+0.26 8.0+0.26 16.5+0.41 49.0+0.50
DWR235 85+029 85+0.26 8.0+0.29 80+0.26 155+0.44 485+0.41
HI 977 80+0.29 80+026 80+0.26 8.0+0.29 16.0+0.29 48.0+0.29
DWR241 80+0.29 8.0+0.26 80+0.29 8.0+0.29 150+0.41 47.0+0.44
NIAW514 754026 7.0+029 75+0.26 80+0.29 17.0+0.44 47.0+0.41
NIAW5439 7.0+£0.26 75+0.29 7.5+0.26 75+0.26 17.5+0.41 47.0+0.41
DWR240 80+0.29 80+0.26 7.5+0.26 80+0.29 15.0+0.29 46.5+0.29
DWR225 80+0.29 80+026 8.0+0.29 7.0+0.26 14.0+0.41 45.0+0.41
NIAW 474 8.0+0.29 75+0.26 8.0+0.29 7.0+0.26 145+0.29 45.0+0.44
NIAW590 8.0+0.29 75029 8.0+0.29 80+0.26 135+0.29 45.0+0.41
DWR162 7.5+0.26 80%0.29 7.0+0.26 8.0+0.29 14.0+0.29 445+0.29
NIAW 612 75+0.26 80029 7.5+0.29 80+0.26 135+0.29 445+0.41
SONALIKA 75+0.26 7.0+0.29 7.0+0.26 7.0+0.26 16.0+0.41 445+0.44
NIAW588 8.0+0.29 75026 8.0+0.29 7.0+0.29 135+0.44 44.0+041
DWR195 75+029 75026 6.5+0.26 75+0.29 145+041 435+0.44
MACS 2496 7.5+029 75026 7.5+0.29 75+0.29 13.0+0.29 43.0+0.29
NIAW 499 75+026 75+026 75+029 75+029 13.0+0.29 43.0+041
NIAW606 75+029 75x029 7.0+029 80+026 13.0+0.29 43.0+0.29

@ Values in the parentheses are the maximum score for individual sensory
parameters. Scale of total score: 52—60, excellent; 48-51, good; 46—47, fair; below
45, poor.

241, NIAW 514, NIAW 5439, and DWR 240) had fair chapati-

Prabhasanka and Manohar

weight gluten subunits (HMW-GS)] binding afhax (maximal
resistance) in Australian wheat varieties, which is a major
predictor of dough strength. Skerritt4) also developed an
immunoassay method to measure dough strength of Australian
wheat varieties, and in his study, he showed significant
correlation between antiglutenin antibodies and mixograph,
farinograph, and extensograph characteristics.

Correlation Studies between Protein Fractions as Evalu-
ated by ELISA and Chapati-Making Characteristics of
Wheat Varieties. Among the three antibodies, antigliadin
antibody’s responses were well correlated with most of the
parametersKigure 2). Similarly, Brett et al. 8) reported the
immunological identification of LMW subunit of glutenin
associated with bread-making quality (extensograph character-
istics) of Australian wheat flours. The Fc-antibody-based method
(4) was used to predict the quality of Australian wheat with
respect to the processing condition. Andrew et3)lperformed
similar kinds of studies for bread-making properties such as
farinograph, mixograph, etc., of Australian wheat cultivars.
Skerritt (17) showed significant correlation between different
antibodies against glutenin proteins and loaf volume of bread
(from loaves with and without bromate) in Australian wheat
varieties. However, the present study mainly focused on the
chapati-making characteristics of Indian wheat cultivars. All the
sensory parameters, such as appearance scere-0.77 atP
< 0.01), tearing strengthr (= —0.69 atP < 0.01), pliability
score ( = —0.75 atP < 0.01), aroma scorg & —0.81 atP <
0.01), eating qualityr(= —0.91 atP < 0.01), overall quality
score ( = —0.95 atP < 0.01), indicated that correlation was
negative with antigliadin antibody response. Shear value was
positively correlatedr(= 0.76 atP < 0.01), whereas chapati-
puffed height score was negatively correlatee=(—0.95 atP
< 0.01) with antigliadin antibody response. The anti-HMG
antibody’s responses positively correlated only with eating

making quality, and the remainder had poor chapati-making quality ( = 0.51 atP < 0.05) and overall quality score

quality (Table 4).
Development of ELISA Methods.The results indicate that

0.44 atP < 0.05). Shear valuer (= —0.38 atP < 0.05) and
chapati-puffed heightr(= —0.44 atP < 0.05) were negatively

response against antigliadin antibodies ranged between 0.345:orrelated with anti-HMG antibody’s response. The anti-LMG
and 0.750. Variety Lok-1 had the lowest response whereasantibody response was not correlated with any of these

varieties MACS 2496, DWR 195, NIAW 474, NIAW 579,

parameters. This is in line with our earlier report wherein dot-

NIAW 606, and Sonalika had maximum response against the blot was reported for evaluation of chapati-making quality of
antigliadin antibodies. The responses against the anti-LMG Indian wheat varietiesl(l). The extraction procedure for the
antibodies ranged between 0.307 and 0.703. The varieties PBWgliadin is also much easier than other fractions. Hence, the
373 had a minimum response whereas the variety HD 2189 hadpresent study suggested that the ELISA method developed using

a maximum response. The response against anti-HMG antibod-the antigliadin antibody could be conveniently used for evaluat-
ies ranged between 0.303 and 0.710. The variety DWR 162 ing the chapati-making quality of Indian wheat varieties.

had the lowest response whereas DWR 240 and NIAW 34 had

the maximum responséigure 1).

Correlation Studies between Protein Fractions as Evalu-
ated by ELISA and Rheological Characteristics of Wheat
Varieties. Antigliadin antibody responses were negatively
correlated with farinograph water absorptian= —0.89 atP
< 0.01) and chapati dough water absorption —0.91 atP
< 0.01). However, the chapati water absorptior~(0.44 atP
< 0.05) and farinograph water absorptian= 0.45 atP <
0.05) were positively correlated with anti-HMG antibody

Conclusion.An antibody-based ELISA method for prediction
of chapati-making quality of wheat varieties has been developed.
The polyclonal antibodies against wheat storage proteins such
as gliadin, HMG, and LMG were developed and used in ELISA.
Antigliadin antibody was found to be more suitable in ELISA
for evaluation of chapati-making quality of Indian wheat
varieties. The results from the ELISA that has been developed
using antigliadin antibody showed a strong negative correlation
with chapati-making quality. The ELISA is simple and easy to

response. LMG antibody’s responses were not correlated with Use and is applicable to different wheat varieties. Wheat varieties

any of these parameters. Andrew and co-workgjséported

with good chapati-making quality had less antibody response.

a highly significant correlation between absorbance values of Hence, the newly developed ELISA method in the present study
ELISA farinograph dough development time and extensograph could be conveniently used for predicting the chapati-making

maximum resistance in Australian wheat varieties. Hill et al.

quality of wheat varieties. Among the 28 Indian wheat varieties

(4) showed a correlation between ScFv [single-chain fragment tested for chapati-making quality, NIAW 421, NIAW 34, PBW
engineered from a monoclonal antibody to high molecular 343, and LOK-1 had excellent chapati-making quality.
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Figure 2. Chapati-making quality and antigliadin antibody responses of Indian wheat varieties.
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