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ABSTRACT - Through the increasing use of internet and smart device, consumers can search the information
what they want to find. The information has been accumulated and become into a big data. Analyzing the big data
regarding key words associated with foods and foodborne pathogens could be a method for predicting foodborne ill-
ness outbreaks, especially in school food services. Therefore, the objective of this study was to elucidate the correla-
tions between key words associated with foods and food safety issues. Frequencies of the key words for foodborne
pathogens and food safety issues were searched using an internet portal site from January 1, 2012 to December 31,
2014. In addition, foodborne outbreak data were collected from Ministry of Food and Drug Safety for the same period
of time. There was correlation between the time having maximum key word frequencies of foods and foodborne
pathogens, and the time for foodborne illness outbreak occurred. In addition, the search frequencies for foods and
foodborne pathogens were generally increased right after foodborne outbreaks occurred. However, in some cases
foodborne outbreaks occurred after the search frequencies for certain seasonal foods increased These results could be
useful in food safety management for reducing foodborne illness and in food safety communication.

Key words : Foodborne illness, Big data, Search frequen

iy

ol (o=
o
o

_l)ﬁ
i)
i
NS

i)
>

. M
z 9
~

o

r_{
2
o
i
il
ol
H N ok

1>
i

It o M Ho
> 12

o

o

_ﬁ
do pQ 2 aT Ll

ot R & 24 oY ox N

™
i ofy

M
It oy
~

>

2,
it

o g

SEN

52 s,

o
b

==
A FE5e

AT,

*Correspondence to: Yohan Yoon, Sookmyung Women's University,
Seoul 04310, Korea

Tel: 82-2-2077-7585, Fax: 82-2-710-9479

E-mail: yyoon@sookmyung.ac.kr

cy

96

o
il
° o

=9k AIZE =
LoflM 1 7
A

o Abg Sl

g

ot 1
_1

p=2
[€)

o

o% A

bl

314
A #4904 o) B
0. B, olelgh )
FAAC o8 AFE AR
= 37] wsEel ool thA st
kel gk ==l

wl

A

77k mgo] HRA o] 28, wEo],
az B2, 223, MUEY 53 2L A}
2(SNS) %} ojz} Qe Y Alo]E o

Hoz Z/15a Y. 2MAE

2o Aps| B )
18247} A%

SRR

O

[e]
27

o
—



d AES BEE ANSS SNSAlA EfalA D A}
SJEE gl AML Ak AFAUBA o2 WY
2 W ANg B Yad AN IS 497 go
B2 R 4EHARA TR AEYl 7
AuE Agstn Yk ool 4 ERA 7 GIME SNse]
g UE BoAS LS, IS BEYAL AT
S g AFelts. Edt, HFEUW /ASS FugH
o an]4 W] 4R BAS Bl hEUFLS 9
3w SEAC Ak 237 HAN. AFAL &
Rl A E £Y Aol o] uF A Weole 2 EA|shs
NERA AuSe] DAY e oelg St o
I} AMe] HEE AR B wdsta vk %
9] wge] o 4RSS EEHOR BEY & AW
NFHAE 42D 5 9L Roln

mebA, 2 Ate Sl Ho R XY Al]EQ]
olwje] HA TAE & >
AL

Materials and Method

Xt XA Y
Az Aol ¥} AZobAALY APAS B

Ae =l X8 ARIE AR 1915 AAEL A=
O|HE o] &3H L, AAM7|7H 201251 19 19%¥E 2014
9 12€ 3197HX] 9] ARE Adsle] B o) A&t
W AFE HHH A7gn ME QPHEH A Z4M
H O3 ‘:';{1 g]}\__j_ Eig}og 7H1:11—_
ThAH] 215F 200% th/dPAA AAEE 57 tha
200 12 AT 2xp- o2 yolw e KA
A GNP FAE FE 5 71k A & 4
HH HYAE AR 3lo, FAZH AFE AL
*‘Oi 25E Al AES FHE A

B 3727 44
1
A

1> 4

O iy rd > ¥
oy ko
o
2
2
flo J
>

i)

I

£ oy
> it
fd
il
oix

Sttt A4 e o

AHE 2014
12¢ 3172 skl 2 F =
71 “AFEre Y F G HaA e
7 “ATEAETeRE JH sl
oHd *4%% 4" 7 A @ F

330 S)9E BUIE FA}
AEE AF 0 AF5 gAel ga el Famd
AAEs FAR A UL delslel W Fslold

£ T veHEIE" FHoAE & F, s Hol

Correlation between Keyword Search and Foodborne Illness 97

dgsiaint. & AelMe ‘7] Eda=
20129 1€ 198H 20143 12¢ 31°]§ AesgaL, <
Ao & LY o2 AAE Y st B TIZ,ZE
< er Al & NS dgsted =x3]s7)
E 28 F Yehd ANNIE S Excel (Microsoft™, USA)
2 OeRESIY, o] A4 ©]&3t3

Z

ATE D AEY U - UAMF BUYNETIL AIE
A
o

2S5 WA A AL AFo|oFEebd A o] A FEAL
g3-e Farste] 2012»# 1€ 1938 20149 12€ 31¥

A HF5 BN 24

AHER @ﬂé}&’ 3, Lﬂol‘ﬂ Ed oA At
o Al WAl 2 dAYFS AAst] HT5 TAAH

A EPAAL A FATAF Foll A dEE A HYA
87} A\ (Staphylococcus aureus, Salmonella, Bacillus cereus,
Vibrio parahaemolyticus, Campylobacter jejuni, Norovirus,
Clostridium perfringens, Pathogenic Escherichia coli)®]
2 AN AFE u]g_—a—}g}ouﬂ A Zy A= Aol o
e $A] S ol Ashs == 8
ol g3lel, M HFH 4% o) =
Solol HEo} NFE Azel A

= e ol

Results and Discussion
ME 9 F9 MFE HaH ] My 3 ME QT
AH

2012 19 19RE 20149 12€ 3197KA] oy
2 oA PSS B3l TAH AFE ARIAbL
£ FH0R 4% 29 JAAs AES BT A
Table 13} 29} 7”1} 2= 2] WA= Pathogenic E.
coli, C. jejuni, Norovirus, S. aureus, V. parahaemolyticus,
C. perfringens, B. cereus, Salmonellai et} B3t 3
G AR B QANES 4VHAE, &
NS, A, o5k, AN, 2, W, - 4=, 4
43, sk, 24, T, AL, ool 2ad, B, 4,

2

Az, MERA, S8, BA, 22, SEF, 244, B4,
Sz, Wl WOk, A, A, S Ael, TR,
=g, 01%41,1:104% 29, vhav)=, =4, EAslo]

a7k, A28, Aed)E Vet
VWF HEE AE 477HH 9 F7H
1 S)8}aL, AR, AR} Zhzt 179774

wokom, 1 H2 ojuR, A



98 Heeyoung Lee, Heekoung Jo, Kyungmi Kim, Hyewon Youn, and Yohan Yoon

Table 1. The number of news related to foods, which were searched with a key word of foodborne illness

Food The number of news Food The number of news
water 5,025 milk powder 139
lunch box 1,797 spicy stir-fried chicken 127
kimchi 1,756 bibimbap 107
fish 1,412 flour 94
gimbab 1,307 samgyetang 91
oyster 939 stir-fried glass noodles and vegetables 79
cold noodles 775 noodle 76
vegetable 734 underground water 75
milk 724 dumpling 75
salad 436 green vegetable juice 5
raw fish 422 baby food 46
wafer 406 seasoned miyoek seaweed 54
sushi 360 fruits 36
cold bean-soup noodles 302 mayonnaise 36
egg 272 dressing 29
ice cream 262 smoked salmon 27
chicken 249 salt pickled cabbage 59
ham 201 green laver 16
cheese 201 vegetable pancake 15
sandwich 197 beef liver
tartare 122 smoked duck 6
hamburger 171 cereal
salted seafood 154
drink 150
sausage 142
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Table 2. The number of news related to foods, which were
searched with a key word of foodborne illness

Microorganism The number of news
Staphylococcus aureus 10,413
Salmonella 9,466
Bacillus cereus 9,398
Vibrio parahaemolyticus 4,976
Campylobacter jejuni 993
Norovirus 548
Clostridium perfiingens 232
Enteropathogenic Escherichia coli 103
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Table 3. Comparison of key word search frequency and foodborne illness outbreaks in 2012-2014

2012 2013 2014
Microorganism Key word search ~ Foodborne = Key word search ~ Foodborne =~ Key word search ~ Foodborne
frequency illness outbreaks frequency  illness outbreaks  frequency  illness outbreaks

Norovirus 183 50 180 43 161 46
Pathogenic Escherichia coli 2,068 31 1,842 31 1,808 38
Clostridium perfiringens 0 13 0 33 232 28
Vibrio parahaemolyticus 1,004 11 2,650 5 1,322 7
Salmonella 3,171 9 3,227 13 302 24
Campylobacter jejuni 287 8 0 6 706 18
Bacillus cereus 2,268 6 3,835 8 3,246 11
Staphylococcus aureus 3,244 5 3,753 5 3,375 15

Total 12,225 133 15,487 144 13,877 187

Table 4. Comparison between the time with maximum search frequency for pathogens and the time with foodborne illness outbreaks

from 2012 to 2014
Microorganism Foodborne illness outbreak Time with maximum search frequency
Pathogenic Escherichia coli 2013.09 2013.09.23~2013.10.06
2014.08 2014.08.04~2014.08.10
Campylobacter jejuni 2012.06 2012.06.18~2012.06.24
2013.01 2013.01.14~2013.01.20
Norovirus 2013.12 2014.01.06~2014.01.12
2014.12 2014.12.19~2015.01.12
Bacillus cereus 2013.10 2013.10.21~2013.11.03
Clostridium perfiingens 2014.03 2014.05.26~2014.06.01
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Table 5. Comparison between the time with maximum search fre-
quency for food and the time with foodborne illness outbreak
from 2012 to 2014

Foodborne illness Period with maximum

Food outbreak search number
2013.09.23~
Water 2013.09 2013.09.29
2013.09.23~
Lunch box 2013.09 5013.10.06
. . 2013.07.16~
Boiled chicken soup 2012.06 2012.07.22
Shredded daikon with 2012.01.09~
oyster 2012.01.15
2012.02
Ovst 2012.01.23~
ystet 2012.01.29
2012.03.05~
Green laver 2012.02 2012.03.11
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