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Ab s t r ac t
Background: Many adverse food reactions have shown association with the presence of food-specific IgG antibodies in human serum. However, 
testing for such antibodies for diagnosis of adverse food reactions remains controversial. This study aimed was to understand the significance of 
food-specific IgG antibodies among patients who presented with food-dependent gastrointestinal symptoms viz upset stomach, bloating, etc.
Materials and methods: A total of 2,748 cases who underwent testing for specific IgGs for 200+ food items under the ‘food intolerance test’ over 
3 years from Jan 2020 to Dec 2022 across different Indian geographical regions were included in the study. The microarray food IgG assay was 
used to measure over 215 types of food-specific serum IgG antibodies, with the top 25 most common food IgGs found based on the biological 
reference interval further analyzed.
Results: Barley (98.70%), pea (96.70%), sheep milk (87.20%), and cow milk (86.40%) were found to be the most prevalent food IgG antibodies. 
Corn maize, goat milk, cashew nut, pistachio, potato, soya bean, wheat, peanut, and hazelnut were found to be significantly associated with 
gender. Intolerance to cashew nuts, pistachio, potato, peanut and hazelnut was found to be significantly higher in females than males, whereas 
only corn maize was found to be significantly higher in males than female. Except for sunflower seed (p = 0.0551) all the other 24 food IgG 
concentrations showed a significant relation with age-group. Intra-group correlation among 25 food items showed a positive correlation 
between milk (cow) and casein (r = 0.919), pea and cola nut (r = 0.721), cashew nut, and pistachio (r = 0.753). The food intolerance seen in the 
study was mainly for vegetarian food.
Conclusion: The study emphasizes the role of testing food-specific IgG antibodies in adverse food reactions which may further help in the 
diagnosis, management, and treatment of patients presenting with food-related gastrointestinal symptoms.
Keywords: Food intolerance, IgG antibody, Microarray.
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In t r o d u c t i o n
Food intolerance, by definition, encompasses a non-immunological 
response triggered by a food or food component at a dose normally 
tolerated by the population, and accounts for most adverse food 
responses.1 Food intolerance is found to affect up to 20% of the 
world’s population and is more common as compared to food 
allergy.2 In 2022, the market for food intolerance products was 
valued at USD 16.1 billion globally, with gluten-free, lactose-
free, and diabetic products leading the list (Food Intolerance 
Products Market, Food Allergy Market 2022). A food intolerance 
predominantly involves the digestive system and causes less serious 
life-threatening symptoms. The double-blind, placebo-controlled 
food challenge (DBPCFC) is widely regarded as the gold standard 
for diagnosing adverse food reactions, including food allergies and 
intolerances. However, due to its inconvenience, expense, and time-
consuming nature, it is not always feasible to carry out this type of 
challenge in large populations, as indicated by the expert panel of 
the U.S. National Institute of Allergy and Infectious Diseases.3 Few 
previous studies suggested the poor response to an IgG-based diet 
questioning the diagnostic accuracy of food intolerance testing.4–7 
Alpay K et al. reported in their cross-over study on patients with 
migraines, that there was a reduction in episodes of the migraine 
attacks in patients when diet restrictions based on IgG antibodies 
was prescribed.8 Atkinson W et al. also established that selective 
food elimination based on IgG has been effective in the treatment 

of irritable bowel syndrome.9 There are research studies showing 
that a low FODMAP diet is useful in the management of functional 
gastrointestinal symptoms in cases like IBS, where food intolerance 
is suspected.10 It is however recommended that exclusion should 
be followed only for as short time as possible for symptom 
improvement followed by gradual reintroduction of the individual 
contents based on the food intolerance results. A recent Indian 
study suggested that devising elimination diets should be based 
on individual patients rather than a fixed dietary regimen for all 
patients as they have been observed to be associated with various 
demographic factors, regional influence, etc.11 
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Objective
The study objective was:

•	 To study blood IgG profile for food intolerance in the Indian 
population.

•	 To determine the relationship between demographic factors, 
including regional variations with IgG findings.

•	 To determine Intra-group correlation of food IgG concentrations 
amongst each other.

Mat e r ia  l s a n d Me t h o d s
A retrospective study was conducted on 2,748 cases in Global 
Reference Lab in Mumbai, India for a period of 3 years from 2020 
to 2022. A total of 215 food-specific IgG antibodies were measured 
using quantitative microarray-based ELISA of which 25 most 
commonly found food IgG antibodies were included in the study. 
We have assessed the overall prevalence as well as intra-group 
association of food-specific IgG antibodies to food items. 

Food-specific Serum IgG Assays
The serum/plasma of participants was collected and sent. The 
concentrations of 215 different food-specific IgGs were measured 
using Food Print® Microarray 200+ Food IgG 16pt Kit.12

Principle of the Test 
Around 215 food extracts are applied onto a nitrocellulose pad 
placed on a glass microscope slide. These food extracts were then 
incubated with either patient serum or plasma in a sample diluent. 
Post that, any unbound proteins were washed away, and anti-
human IgG conjugated to horseradish peroxidase was added to the 
pads. This conjugate is bound to food extract-bound IgG antibodies 
in the primary incubation. The unbound conjugate was removed by 
washing, and a solution containing 3, 3’5,’5’- tetramethylbenzidine 
and enzyme substrate was added to detect specific antibody 
binding. The slides were then washed with distilled water and 
dried by centrifugation before scanning. The optical densities of 
the standards, positive and negative controls, and samples were 
measured using a high-resolution flatbed scanner with associated 
Genarrayt® reporting software.

Performance Outcome

Relative sensitivity 96.6%

Relative specificity 98.8%

Biological reference interval for serum IgG Assay is <24 
negative, 24–30 borderline, and >30 positive. Internal IgG standards 
included in the array are used for deriving the results.

Statistical Analysis
All data recording was done in MS Excel. Continuous variables 
are written as median values interquartile range (IQR) and range. 
Discrete variables are summarized in terms of frequencies and 
percentages. Shapiro–Wilk test determined whether data sets 
differed from a normal distribution. For comparison of continuous 
variables (food concentration) between three or more groups 
(age-group) Kruskal–Wallis test was used and the Mann–Whitney  
U test for two groups (gender). Pearson’s correlation coefficient was 

used to analyze relation between food concentrations among the 
25 food items. Regression coefficients and p-values were derived 
from multivariate linear regression models that set gender (male, 
0; female, 1) and age as independent variables and the Box Cox 
transformation food concentrations for 25 foods as dependent 
variables. Two-sided p-value of less than 0.05 was considered to be 
statistically significant. All statistical test was done using R Studio 
2022.07.2 + 576 “Spotted Wakerobin”.

Re s u lts
The median age of the patients included in the study was 39.6 
years. The majority of the cases fall in the younger age-group, i.e., 
18–40 years (44.47%) followed by 41–60 years (33.88%). A slightly 
higher percentage of female cases was observed (52.69% female 
vs 47.31% male) (Table 1). 

Among the top 25 food IgG antibodies, barley showed the 
highest positivity (98.70%), followed by pea (96.70%), sheep milk 
(87.20%), cow milk (86.40%) and yeast brewer’s (82.30%) (Table 2, 
Fig. 1).

From the 25 food items, corn (Maize) (p = 0.002519), cashew 
nut (p = 0.030737), pistachio (p = 0.009874), potato (p = 0.017957), 
peanut (p = 0.001060) and hazelnut (p = 0.000338) were found to 
be statistically significant between female and male. Only corn 
maize concentration was found to be higher in females compared 
to males with median value 48 vs 44. All the other food items had 
higher concentrations in males (Table 3).

Except sunflower seed (p = 0.0551) all the other 24 food IgG 
concentrations showed a significant relation with age-group. 

Food IgG concentration of milk (sheep), milk (cow), egg white, 
casein, milk (goat), cashew nut, pistachio, bean (White haricot), 
almond, potato, soya bean, wheat, bean (red kidney), peanut and 
gliadin showed a decreasing trend with age-group. While food IgG 
concentration of barley, pea, yeast (Brewer’s), cola nut, corn (maize), 
agar, and plum showed an increasing trend with age (Table 4).

Overall distribution showed that maximum patients showed 
intolerance towards gluten-containing grains followed by 
intolerance for vegetables and dairy/egg. Non-vegetarian food such 
as meat (4.04%), and fish/seafood (62.26%) showed lower positivity 
accounting for lesser chances of food intolerance (Table 5).

The majority of the population showed higher intolerance 
towards vegetarian food items compared to non-vegetarian food. 

Regional comparison across India showed that the majority 
of patients 75.95% (N = 2,087) were from the West with lesser 
contributions from other regions (Table 6).

Table 1: Baseline characteristics of the study population

Demographic details Frequency Percentage (%)

Age-group (years)

<18   318 11.57%

18–40 1,222 44.47%

41–60   931 33.88%

>60   277 10.08%

Gender

Female 1,448 52.69%

Male 1,300 47.31%
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Figure 1 shows intra-group correlation of 25 food-specific 
IgG antibodies amongst themselves cell in red determine a high 
correlation whereas cells in dark green determine no correlation. It 
was observed that sheep milk, goat milk, and cow milk show a very 
strong positive correlation among themselves. Similarly, casein was 
observed to have a strong positive correlation with sheep milk and 
cow milk. Also, cashew nut with pistachio, corn (maize) with plum, 
cola nut with plum, and wheat with gliadin were found to have a 
strong positive correlation (Table 7).

Di s c u s s i o n
This study highlights the serum IgG profile in Indian subjects with 
self-reported food intolerance in the current study, out of 25 food 
items tested for IgG antibody positivity, most patients showed 

intolerance for barley (98.70%), followed by pea (96.70%), sheep 
milk (87.20%), cow milk (86.40%) and yeast brewer’s (82.30%) 
(Table 2). Shakoor Z et  al. reported that, among the 223 food 
items tested, food-specific IgG against cola nut (80.3%), brewer’s 
yeast (78.9%), and wheat (77.5%) were most common among the 
patients clinically presenting with symptoms.13 Another study by 
Antico A et al., have reported a higher prevalence of specific IgGs 
against egg (77.8%), milk (62%), and casein (57.8%) among patients 
suffering from urticarial, asthma, rhinitis, and atopic eczema.14 In an 
Indian study by Kumar R et al. conducted among patients suffering 
from asthma, specific IgG antibodies against cow’s milk (56%), tiger 
nut (48%), and casein (48%) were found to be the most frequently 
occurring antibodies.15

 Our study suggested that food intolerance is significantly more 
common in males than in females, which was in contrast with the 
observations of a study from China by Zeng Q et al., which had a 
higher concentration of food-specific IgG in females compared 
to males for 12 out of 14 food items.16 Similarly, a study by Pizza 
V et  al. documented higher levels of food-specific IgG levels 
among females compared to males for 10 out of 11 food items.17 
However, the study conducted by Poulos LM et al. reported that the 
prevalence of food intolerance is higher among boys than girls.18  
L Chang et al. suggested that despite numerous studies supporting 
female predisposition for developing food intolerance, some 
supportive research suggests that there are no gender differences 
in development of IgG-mediated food intolerance.19

We observed that the majority of the cases of high IgG food 
concentration fell in the young age-group, i.e., 18–40 years (44.47%) 
followed by 41–60 years (33.88%) which was significant for all 
the food items tested in the present study (Table 4). In the study 
conducted by Shakoor Z et al., patients aged between 20 and 39 
were compared with 40–60 years of age, and revealed that the 
younger age-group had higher levels of egg white and gliadin-
specific IgG for the 11 most commonly occurring food-specific IgG 
in their study.13 A study by Zeng Q et al. found a similar comparison 
between younger and older age-groups wherein the younger age-
group was found to have higher levels of egg-specific IgG antibodies 
compared with the older age-group.16 Intestinal mucosa seems to 
mature with increasing age which may influence food intolerance 
resulting in differential immune responses to food-specific IgG 
antibodies. Harduar-Morano et  al. reported that elderly people 
are more prone to experience allergic reactions to foods than the 
younger populations.20

The Indian population has multiple religions, ethnicities, across 
India and they differ in their food habits remarkably. North Indian 
population consumed wheat as it is predominantly grown cereal 
there while rice forms the main part of the diet in Southern and 
Eastern India. Western and Eastern Coastal lines predominantly 
consume fish and fish products while milk and dairy products are 
mainly consumed in states such as the Punjab. Meat is also consumed 
more or less equally across the Indian population. The majority of the 
study population was from the Western region of India accounting 
for 75.95%, which could possibly indicate food intolerance common 
among this population with self-reported cases (Table 6). While other 
regions of India accounted for 24.05% of the study population with 
either fewer self-reported cases of food intolerance or this population 
did not undergo testing for food intolerance. A study by Lee HJ et al. 
has highlighted the need to identify region-specific food intolerances 

Table 2: Distribution of food-specific IgG concentrations

IgG positive (>30 U/mL)

Sr. No Food Type Frequency Percentage

1 Barley Grains (gluten- 
containing)

2,713 98.70%

2 Pea Vegetables 2,657 96.70%

3 Milk (Sheep) Dairy/Eggs 2,395 87.20%

4 Milk (Cow) Dairy/Eggs 2,375 86.40%

5 Yeast  
(Brewer’s)

Miscellaneous 2,261 82.30%

6 Egg white Dairy/Eggs 2,168 78.90%

7 Cola nut Miscellaneous 2,163 78.70%

8 Corn (Maize) Grains  
(gluten-free)

2,045 74.40%

9 Casein Dairy/Eggs 2,021 73.50%

10 Milk (Goat) Dairy/Eggs 1,854 67.50%

11 Cashew nut Nuts/Seeds 1,820 66.20%

12 Pistachio Nuts/Seeds 1,762 64.10%

13 Bean (White 
haricot)

Vegetables 1,684 61.30%

14 Agar Miscellaneous 1,667 60.70%

15 Almond Nuts/Seeds 1,626 59.20%

16 Plum Fruit 1,600 58.20%

17 Potato Vegetables 1,491 54.30%

18 Soya bean Vegetables 1,412 51.40%

19 Wheat Grains (gluten- 
containing)

1,364 49.60%

20 Bean
(Red kidney)

Vegetables 1,296 47.20%

21 Peanut Nuts/Seeds 1,272 46.30%

22 Gliadin Grains (gluten- 
containing)

1,207 43.90%

23 Sunflower 
seed

Nuts/Seeds 1,203 43.80%

24 Hazelnut Nuts/Seeds 1,175 42.80%

25 Yeast  
(Baker’s)

Miscellaneous 1,145 41.70%
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Fig. 1: Intragroup correlation of 25 food-specific IgG antibodies (Dark red determine high correlation while dark green highlights no correlation)
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Table 3: Gender and food-specific IgG concentration relationship

Gender
Female Male

Median (IQR) Median (IQR) p-value
Barley 75.00 (64–87) 75.50 (63–88) 0.984764
Pea 74 (57–95) 74 (56–94) 0.218380
Milk (Sheep) 64 (42–85)       65 (43.50–88) 0.096567
Milk (Cow)   89 (50–114)   88 (50–116) 0.974682
Yeast (Brewer’s) 49 (36–66) 48 (35–61) 0.111655
Egg white 57 (32–90) 58.50 (35–90) 0.234676
Cola nut 59 (35–78) 59 (36–78) 0.717329
Corn (Maize) 48 (31–68) 44 (29–64) 0.002519
Casein 67 (29–99)   66 (28–101) 0.853609
Milk (Goat) 44 (24–66) 45 (25–69) 0.087043
Cashew nut 40 (23–59)   42 (26–62.50) 0.030737
Pistachio 38 (24–59) 42 (25–63) 0.009874
Bean (White haricot)      37 (22.50–55) 37 (23–55) 0.875400
Agar 39 (22–67) 36 (20–64) 0.137401
Almond 35.50 (21–55) 37 (22–57) 0.134994
Plum 37 (18–55) 35 (18–54) 0.479725

Potato 32 (21–46) 34 (23–48) 0.017957

Soya bean 31 (15–48) 32 (15–49) 0.076952

Wheat 30 (21–40) 31 (22–42) 0.075152

Bean (Red kidney) 29 (16–43)      29 (16.50–42) 0.558800

Peanut 28 (18–41) 30 (19–44) 0.001060

Gliadin 26 (15–48) 25 (15–51) 0.419727

Sunflower seed 27 (16–43) 27 (17–44) 0.612115

Hazelnut 26 (15–40) 29 (17–46) 0.000338

Yeast (Baker’s) 26 (15–42) 25 (15–42) 0.374623

Table 4: Age and food specific IgG concentration relationship

Age-group

p-value

<18 18–40 41–60 >60

Median (IQR) Median (IQR) Median (IQR) Median (IQR)

Barley 68 (56–80) 74 (63–85) 79 (67–90)      79 (67.75–91) <0.0001

Pea 63 (48–81) 76 (59–95) 76 (59–97)      69 (52–91.25) <0.0001

Milk (Sheep)   83 (63–100) 65 (44–86) 61 (40–83)      53 (33.75–74) <0.0001

Milk (Cow) 111 (85–127)   90 (53–115)   81 (43–112) 65 (34–100) <0.0001

Yeast (Brewer’s) 34.50 (18–48) 49 (36–62)      50 (38–66.75)      56 (41.75–74) <0.0001

Egg white 86.50 (51–113) 62 (35–93) 51 (32–79)      43 (27–71.25) <0.0001

Cola nut 36 (19–52) 60 (38–77)      64 (42.25–83) 62 (33–97) <0.0001

Corn (Maize) 37 (21–57) 45 (30–63) 49 (33–70) 50 (32–76) <0.0001

Casein 94.50 (65–116)   68 (32–100) 59 (20–96)      44 (15–80.25) <0.0001

Milk (Goat) 63 (42–81) 44 (27–66) 42 (21–64) 34 (15–58) <0.0001

Cashew nut 45 (26–68) 41.50 (24–61) 41 (26–60)      39 (22.75–55) <0.0001

Pistachio 50 (29–77) 38 (23–59) 40 (24–58) 36 (24–59) <0.0001

(Contd...)
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Table 5: Overall distribution of food intolerance 

  Food IgG (N = 2,748)
Positive Negative

Frequency Percentage Frequency Percentage
Grains (Gluten-containing) 2,724 99.13%     24   0.87%
Vegetables 2,688 97.82%     60   2.18%
Dairy/Egg 2,616 95.20%   132   4.80%
Miscellaneous 2,571 93.56%   177   6.44%
Nuts/Seeds 2,485 90.43%   263   9.57%
Grains (Gluten-free) 2,245 81.70%   503 18.30%

Fruit 2,126 77.37%   622 22.63%

Fish/Sea food 1,711 62.26% 1,037 37.74%

Herbs/Spices 1,335 48.58% 1,413 51.42%

Meat    111   4.04% 2,637 95.96%

Table 6: Region wise distribution of positive food intolerance cases 

  Region wise distribution

Central (N = 14) East (N = 51) North (N = 168) South (N = 428) West (N = 2,087)

N % N % N % N % N %

Dairy/Egg

Negative   0     0.00%   2   3.92%   10   5.95%   25   5.84%     95   4.55%

Positive 14 100.00% 49 96.08% 158 94.05% 403 94.16% 1992 95.45%

Fish/Seafood

Negative   4   28.57% 19 37.25%   68 40.48% 146 34.11%   800 38.33%

Positive 10   71.43% 32 62.75% 100 59.52% 282 65.89% 1287 61.67%

Fruits

Negative   1     7.14% 11 21.57%   47 27.98% 117 27.34%   446 21.37%

Positive 13   92.86% 40 78.43% 121 72.02% 311 72.66%   1641 78.63%

(Contd...)

Table 4: (Contd...)

Age-group

p-value

<18 18–40 41–60 >60

Median (IQR) Median (IQR) Median (IQR) Median (IQR)

Bean (White haricot) 49 (25–66) 36 (23–55) 35 (21–53) 31 (18–50) <0.0001

Agar 19 (15–34) 38 (22–65) 44 (26–71) 37 (21–64) <0.0001

Almond 45 (27–63) 33 (21–53) 36 (21–54)      40 (24.75–59) <0.0001

Plum 23 (15–37) 35 (19–52) 41 (21–58)      46 (17.75–65) <0.0001

Potato 43 (28–68) 32 (22–44) 31 (21–45)      31 (21–44.25) <0.0001

Soya bean 37.50 (19–55) 32 (15–49) 30 (15–46) 26 (15–45) <0.0001

Wheat 44 (35–55) 30 (22–40) 28 (20–37) 26 (19–35) <0.0001

Bean (Red kidney) 37 (24–54) 29 (17–42) 28 (15–41) 25 (15–39) <0.0001

Peanut 36 (20–51) 29 (18–42) 28 (18–40)           27 (17.75–40.25) <0.0001

Gliadin 61 (35–83) 25 (15–47) 21 (15–40) 18 (13–43) <0.0001

Sunflower seed 26 (15–40) 27 (17–42) 29 (17–45) 27 (15–41)     0.0551

Hazelnut 42 (23–66) 26.50 (16–42) 25 (15–39) 25 (15–39) <0.0001

Yeast (Baker’s) 17 (15–29) 26 (15–41) 27 (15–45)       34 (18.75–52) <0.0001
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Table 6: (Contd...)

  Region wise distribution

Central (N = 14) East (N = 51) North (N = 168) South (N = 428) West (N = 2,087)

N % N % N % N % N %

Grains (Gluten-containing)

Negative   0     0.00%   1   1.96%     1   0.60%     8   1.87%     14   0.67%

Positive 14 100.00% 50 98.04% 167 99.40% 420 98.13% 2073 99.33%

Grains (Gluten-free)

Negative   2   14.29% 11 21.57%   35 20.83%   95 22.20%   360 17.25%

Positive 12   85.71% 40 78.43% 133 79.17% 333 77.80% 1727 82.75%

Herbs/Spices

Negative   7   50.00% 25 49.02%   90 53.57% 228 53.27% 1063 50.93%

Positive   7   50.00% 26 50.98%   78 46.43% 200 46.73% 1024 49.07%

Meat

Negative 13   92.86% 49 96.08% 163 97.02% 411 96.03% 2001 95.88%

Positive   1     7.14%   2   3.92%     5   2.98%   17   3.97%     86   4.12%

Miscellaneous

Negative   1     7.14%   5   9.80%   11   6.55%   40   9.35%   120   5.75%

Positive 13   92.86% 46 90.20% 157 93.45% 388 90.65% 1967 94.25%

Nuts/Seeds

Negative   1     7.14%   7 13.73%   14   8.33%   51 11.92%   190   9.10%

Positive 13   92.86% 44 86.27% 154 91.67% 377 88.08% 1897 90.90%

Vegetables

Negative   0     0.00%   1   1.96%     7   4.17%   13   3.04%     39   1.87%

Positive 14 100.00% 50 98.04% 161 95.83% 415 96.96% 2048 98.13%

with a high prevalence of food items such as whole milk, noodles, 
pizza, gluten foods, etc., in Korean patients with irritable bowel 
syndrome. Also, food intolerance due to herbs and spices was found 
in significant proportion in the Korean population which was least 
common in our study population.21 

Vegetarian foods such as gluten-containing grains (99.13%), and 
vegetables (97.82%) accounted for the most common foodstuffs 
to be positive for food intolerance while dairy products and eggs 
contributed to 95.20% for positive food intolerance (Table 5). This 
was contrary to milk products being the most common cause of 
food intolerance in a study conducted by Abraham P et al. in patients 
with Irritable bowel syndrome (IBS).11 Lactose intolerance is seen in 
60% of the Indian population is the most common type of intolerant 
disease (lactose intolerance; www.medlineplus.gov).22 As per our 
study, we found gluten food intolerance due to gluten-rich foods 
followed by lactose intolerance due to dairy products. Ramakrishna 
BS reported the prevalence of celiac disease commonly in Northern 
India especially in state of Ludhiana.23 Gluten-rich food testing in our 
study was positive mainly in Northern India accounting for 99.40% 
and a few central parts of the Indian population. Southern Indian 
population too has tested positive for gluten-rich foods which is in 
contrast to various studies mentioning that the prevalence of celiac 
disease is not significant in the southern population with rice being 
the major part of the staple diet.23,24

 Prescribing dietary regimes for patients of IBS gastrointestinal 
symptoms, states that diets such as FODMAP diets should focus 
on food intolerance to individual food contents rather than 
eliminating food groups as a whole. Abraham et  al. reported 
that individuals’ intolerance varied widely among a list of high-
FODMAP items suggesting that symptomatic individuals should 
decide on their elimination diets rather than diet just based on the 
FODMAP content alone among the Indian population.11 Studies 
by Hochwallner H et al. and Stapel et al. indicate that food-specific 
IgGs and IgG subclasses lack diagnostic value for food intolerance 
as standalone tests that supplement diagnosis along with clinical 
symptoms as in the case of celiac disease that requires anti-
transglutaminase antibody positivity.7,10,25,26

Study Limitations 
The present study does not include enough data on chronic 
symptoms for all the patients who participated in this study nor 
about their symptom exacerbation triggered by food items that 
they tested positive for. We tested for the presence of serum IgGs 
against only commonly consumed foods by the Indian population 
which did not include levels of specific IgG antibodies against 
pollen and food additives. Also, our study lacks enough data for a 
definitive diagnosis of the spectrum of conditions associated with 
food intolerance such as celiac disease, IBS, and lactose intolerance. 



Food-specific IgG Antibody Levels in Indian Subjects

Indian Journal of Medical Biochemistry, Volume 28 Issue 3 (September–December 2024)70

Ta
bl

e 
7:

 A
ss

oc
ia

tio
n 

of
 d

em
og

ra
ph

ic
 (a

ge
 a

nd
 g

en
de

r)
 w

ith
 s

er
um

 fo
od

-s
pe

ci
fic

 Ig
G

 c
on

ce
nt

ra
tio

ns
 

Va
ria

bl
e

Ag
e

G
en

de
r

Re
gr

es
si

on
 co

effi
ci

en
t

95
%

 C
I

SE
p-

va
lu

e
Re

gr
es

si
on

 co
effi

ci
en

t
95

%
 C

I
SE

p-
va

lu
e

Ba
rle

y
0.

19
96

4
0.

15
82

–0
.2

41
1

0.
02

11
<

0.
00

01
 0

.0
17

95
(–

1.
38

78
)–

1.
42

31
0.

71
66

0.
98

00

Pe
a

0.
01

01
5

0.
00

36
–0

.0
16

6
 0

.0
03

32
   

   0
.0

02
23

  
0.

14
60

93
(–

0.
07

45
)–

0.
36

67
0.

11
25

0.
19

42

M
ilk

 (S
he

ep
)

–0
.0

70
84

7
(–

0.
08

27
)–

(–
0.

05
89

)
0.

00
61

<
0.

00
01

 –
0.

39
44

77
 (

–0
.7

97
1–

0.
00

81
6

0.
20

53
0.

05
48

M
ilk

 (C
ow

)
–0

.3
62

8
(–

0.
42

15
)–

(–
0.

30
41

)
0.

02
99

<
0.

00
01

–0
.0

24
52

 (
–2

.0
17

3–
1.

96
83

5
1.

01
63

0.
98

10

Ye
as

t (
Br

ew
er

’s)
 0

.0
23

59
7

0.
02

00
3–

0.
02

71
5

0.
00

18
<

0.
00

01
  

0.
09

53
45

(–
0.

02
54

–0
.2

16
1

0.
06

16
0.

12
20

Eg
g 

w
hi

te
–0

.0
08

26
9

 (
–0

.0
09

68
)–

(–
0.

00
68

52
)

0.
00

07
<

0.
00

01
–0

.0
35

61
(–

0.
08

36
–0

.0
12

4
0.

02
45

0.
14

60

Co
la

 n
ut

 0
.0

23
72

7
0.

01
94

1–
0.

02
80

3
0.

00
22

<
0.

00
01

–0
.0

39
41

8
(–

0.
18

55
)–

0.
10

67
0.

07
45

0.
59

7

Co
rn

 (M
ai

ze
)

 0
.0

15
29

3
0.

01
13

4–
0.

01
92

3
0.

00
20

<
0.

00
01

  
0.

17
82

15
0.

04
45

–0
.3

12
0

0.
06

82
0.

00
90

Ca
se

in
–0

.0
38

90
8

 (
–0

.0
44

8)
–(

–0
.0

32
93

)
0.

00
30

<
0.

00
01

  
0.

00
60

48
(–

0.
19

67
)–

0.
20

88
0.

10
33

0.
95

3

M
ilk

 (G
oa

t)
–0

.0
26

69
9

 (
–0

.0
31

08
)–

(–
0.

02
23

08
)

0.
00

22
<

0.
00

01
 –

0.
15

36
42

  
(–

0.
30

26
)–

(–
0.

00
47

)
0.

07
59

0.
04

32

Ca
sh

ew
 n

ut
–0

.0
07

11
7

 (
–0

.0
11

23
4)

–(
–0

.0
02

99
91

)
0.

00
21

   
   0

.0
00

71
 –

0.
15

22
08

  
(–

0.
29

19
)–

(–
0.

01
26

)
0.

07
12

0.
03

26

Pi
st

ac
hi

o
–0

.0
12

49
1

(–
0.

01
67

8)
–(

–0
.0

08
19

48
)

0.
00

22
<

0.
00

01
 –

0.
20

12
99

  
(–

0.
34

70
)–

(–
0.

05
56

)
0.

07
43

0.
00

68

Be
an

 (W
hi

te
 h

ar
ic

ot
)

–0
.0

18
22

8
(–

0.
02

21
43

)–
(–

0.
01

43
12

)
0.

00
19

<
0.

00
01

 –
0.

03
37

32
(–

0.
16

67
)–

0.
09

92
0.

06
77

0.
61

90

Ag
ar

 0
.0

21
69

8
0.

01
66

12
–0

.0
26

78
4

0.
00

26
<

0.
00

01
  

0.
14

36
97

(–
0.

02
87

)–
0.

31
61

0.
08

79
0.

10
20

A
lm

on
d

–0
.0

02
46

9
 (–

0.
00

63
48

)–
(0

.0
01

41
0)

0.
00

19
 0

.2
12

 –
0.

09
80

39
(–

0.
22

96
)–

0.
03

35
0.

06
71

0.
14

40

Pl
um

0.
02

38
3

0.
01

98
91

–0
.0

27
77

4
0.

00
20

<
0.

00
01

 0
.0

55
72

(–
0.

07
79

)–
0.

18
94

0.
06

82
0.

41
4

Po
ta

to
–0

.0
14

66
(–

0.
01

82
16

)–
(–

0.
01

11
20

)
0.

00
18

<
0.

00
01

–0
.1

37
97

  
(–

0.
25

84
)–

(–
0.

01
75

)
0.

06
14

0.
02

47

So
ya

 b
ea

n
–0

.0
09

34
8

 (
–0

.0
13

04
9)

–(
–0

.0
05

64
56

)
0.

00
18

<
0.

00
01

 –
0.

12
97

76
  

(–
0.

25
38

)–
(–

0.
00

41
)

0.
06

41
0.

04
29

W
he

at
–0

.0
20

66
 (

–0
.0

23
19

3)
–(

–0
.0

18
14

40
)

0.
00

13
<

0.
00

01
–0

.0
99

21
  

(–
0.

18
48

)–
(–

0.
01

35
)

0.
04

36
0.

02
32

Be
an

 (R
ed

 K
id

ne
y)

–0
.0

14
30

8
(–

0.
01

76
55

)–
(–

0.
01

09
60

)
0.

00
17

<
0.

00
01

  
0.

03
81

25
(–

0.
07

54
)–

0.
15

16
7

0.
05

79
0.

51
00

Pe
an

ut
–0

.0
08

09
3

 (
–0

.0
11

42
)–

(–
0.

00
47

57
)

0.
00

17
<

0.
00

01
 –

0.
19

82
39

 (
–0

.3
11

4)
–(

–0
.0

85
1)

0.
05

77
0.

00
05

G
lia

di
n

–0
.0

10
03

8
(–

0.
01

13
18

)–
(–

0.
00

87
59

)
 0

.0
00

65
<

0.
00

01
–0

.0
28

24
 (

–0
.0

71
7)

–(
0.

01
52

1)
0.

02
21

0.
20

3

Su
nfl

ow
er

 s
ee

d
 0

.0
00

20
3

(–
0.

00
11

28
)–

(0
.0

01
53

54
)

0.
00

06
 0

.7
65

 –
0.

01
31

35
 (

–0
.0

58
3)

–(
0.

03
20

4)
0.

02
30

0.
56

9

H
az

el
nu

t
–0

.0
06

69
(–

0.
00

79
5)

–(
–0

.0
05

42
)

0.
00

06
<

0.
00

01
–0

.0
86

32
 (

–0
.1

29
3)

–(
–0

.0
43

4)
0.

02
19

<
0.

00
1

Ye
as

t (
Ba

ke
r’s

)
 0

.0
06

90
2

 0
.0

05
46

–0
.0

08
33

5
0.

00
07

<
0.

00
01

 0
.0

24
65

(–
0.

02
39

7)
–0

.0
73

27
4

0.
02

48
0.

32
00



Food-specific IgG Antibody Levels in Indian Subjects

Indian Journal of Medical Biochemistry, Volume 28 Issue 3 (September–December 2024) 71

Co n c lu s i o n
This study provides valuable insights into demographic factors 
and food-specific IgG concentration. It highlights significant 
associations between age and food-specific IgG, which may be used 
in suggesting ag-related changes in subjects of food intolerance. 
Gender variation in food IgG is also observed, highlighting the 
importance of considering gender-specific factors in dietary 
assessments. These finding may help in understanding the 
spectrum of food intolerance and may be of some help to the 
treating physician in better management of the patients. Further 
research in this area can broaden the scope for new strategies, for 
patient management.

Or c i d
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