The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 18, No. 1, pp.203—210, Feb. 28, 2018. pISSN 2289-0238, elSSN 2289-0246

https://doi.org/10.7236/J1IBC.2018.18.1.203
JIIBC 2018-1-27

W) wlole B4S B4F
ALY 1 AF WHES & 2 WA

Relation between Regression-based Food Additives and Carcinogenesis
using Big Data Analysis
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Abstract Well-Bing Many consumer forms of natural foods that are not chemically processed due to heat are
becoming popular. However, it is very difficult to find foods that do not contain chemical food additives in the
modern. Also, there are many products that do not have proper marking of ingredients of chemical food additives
or are omitted from marking. Based on the annual data on chemical food additive consumption in Korea, this
paper will examine the occurrence of cancer, which is emerging by additives, through time series analysis and
regression analysis, one of the big data analysis techniques. Of the total population.
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Table 2. Ranking of Korean food additives

year ton Total Average
1999 1,301,152 7,983
2000 1,407,650 8636
2001 1,446,683 8875
2002 1,583,229 9,713
2003 2,086,407 12,800
2004 1,580,056 9,694
2005 1,549,102 9,504
2006 2,666,075 16,356
2007 3,323,370 20,389
2008 4,416,392 20,959
2009 5,996,219 36,787
2010 4,654,753 28557
2011 4,495,635 27581
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Table 1. Single—person households by provinces /
provinces / age / residence period in Korea

year rsons total
2000 2,224,433
2005 3,168,623
2010 4,142,165
2015 5,203,440
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Table 3. Number of cancer incidence and incidence
by 61 cancer types / sex / age in Korea

ve Total Male Female Average
persn
1999 101,032 57,594 43438 1,656
2000 101,772 58,016 43,756 1,668
2001 111,234 62,841 48,393 1,823
2002 117,089 65,531 57,558 1,919
2003 125,707 69,558 56,149 2,060
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2004 134,476 73,730 60,746 2,204
2005 146,858 79,663 67,19% 2,407
2006 154,583 82,800 71,783 2,534
2007 167,675 88,354 79,321 2,748
2008 182,129 94,682 87,447 2,985
2009 195,842 100,836 95,006 3,210
2010 207,085 105,511 101,574 3,394
2011 221,013 111,590 109,423 3,623
2012 226,216 113,305 112911 3,708
2013 225,343 113,744 111,599 3,694
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Table 4. Obesity Rate by Korean City Area

yes Number of Obesity Obese
Person person rate population
2008 21,586 20.6% 4447
2009 23152 21.4% 4955
2010 22636 21.7% 4912
2011 22,822 22.1% 5181
2012 22611 23.7% 5359
2013 22,827 23.2% 5,296
2014 22,660 23.9% 5416
2015 22677 24.7% 5601
v, 28
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Fig. 1. 61 Korean cancer types Annual occurrence
rate
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Fig. 2. Korea Chemical Food Additives Annual
Consumption Average
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Fig. 3. one—person Household variation
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Table 5. Cancer and Suspected Food Additives(1)

I 6. ¢t oMEl= AE HIIEE (2)
Table 6. Cancer and Suspected Food Additives(2)

. Saccharin
Saccharin '
year . . sodium
sodium mixed Tar color
ton i water—soluble
preparation .
saccharin
1999 878 489 41
2000 753 410 54
2001 823 363 45
2002 928 472 55
2003 656 258 65
2004 835 193 60
2005 812 201 I6)
2006 90 298 87
2007 92 233 &5
2008 1,078 106 100
2009 877 140 140
2010 1,235 165 165
2011 1,152 348 215

H 7. 943 oMEl= ME HIIEE (3)
Table 7. Cancer and Suspected Food Additives(3)

Cancer type Food Additives

Potassium sorbate
Sodium benzoate
. Salicylic acid
Liver cancer .
Sodium dehydroacetate
Sodium nitrite

Tar color

Uterine cancer, Cyclamate

bladder cancer Saccharin series

. Bleaching powder
Male genital cancer i .
Sodium hypochlorite

Carboxymethylcellulose sodium
Colon cancer .
Carboxymethylcellulose calcium

Thyroid cancer Tar color

. - Butylhydroxyanisole
Other carcinogenicity
Butylhydroxytoluene

year Carboxymethyl Carboxymethyl
ton cellulose sodium Cellulose calcium
199 566 48
2000 663 40
2001 531 45
2002 637 55
2003 662 65
2004 507 60
2005 333 7
2006 405 86
2007 259 88
2008 101 100
2009 243 136
2010 285 165
2011 355 215
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= model<-Tm(Cc52~. ,data = test_model)
> summary(model)

call:
Im(formula = €52 ~ ., data = test_model)
Residuals:

Min 1q Median 3q Max
-13.0778 -2.4289 -0.7617 2.8729 7.4800

coefficients:

Estimate std. Error t value pPr=|t])
(Intercept) 205.15300 92.22099 2.225 0.0503
Cc53

-0.03499 0.01549 -2.258 0.0475 *
c54 0.01236 0.01609 0.768 0.4600
€35 0.09339 0.07982 1.170 0.2691
C56 -0.01832 0.02925 -0.626 0.5452
signif. codes: 0 f¥¥*' 0,001 ‘*=' Q.01 ‘*' 0.05 *.* 0.1 * ' 1

Residual standard error: 6.34 on 10 degrees of freedom
Multiple R-squared: 0.7828, adjusted R-squared: 0.696
F-statistic: 9.012 on 4 and 10 DF, p-value: 0.002373

O 5, AZYUnt WYy oE 3 M
Fig. 5. Multiple regression analysis of uterine cancer
and bladder cancer
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> mode l<-Im(C52~. ,data = test_model)
> summary{model)

call:
Im(formula = €52 ~ ., data = test_model)
Residuals:

Min 1qg Median 3q Max

-8.3823 -2.5489 -0.0943 2.2814 7.0751

Coefficients:
Estimate std. Error t value pPr(>|t]|)

(Intercept) 212.126525 80.824909 2.625 0.0304 *
€53 -0.036681 0.014028 -2.615 0.0309 *=
C54 0.008125 0.016149 0.503 0.6285
€55 0.118762 0.083184 1.428 0.1912
C56 -0.014764 0.024412 -0.605 0.5621
Sodium_saccharin -0.024249  0.009628 -2.518 0.0359 *
saccharin_sodium_preparation 0.004653 0.005876 0.792  0.4512
signif. codes: 0 ***=’ 0,001 “*** 0,01 **’ 0,05 *." 0.1 * ° 1

residual standard error: 5.167 on 8 degrees of freedom
multiple R-squared: 0.8846, adjusted R-squared: 0.7981
F-statistic: 10.22 on 6 and 8 DF, p-value: 0.002192

O 6. AFYUn A OF 3H 24
Fig. 6. Multiple regression analysis of uterine cancer
and saccharin
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