Journal of Nutrition and Health (J Nutr Health) 2017; 50(5): 504 ~ 518

http://dx.doi.org/10.4163/jnh.2017.50.5.504
pISSN 2288-3886 / eISSN 2288-3959

Research Article

OIALAAZAL KIZE 0125 7IBAIZ BloJEfHlo]A TE*

k% = *k S
FEIST QAT Y At g
ks

AFGP, BN AFG P ARSI AFG P RS AFG Pk Fhsha st

Development of processed food database using Korea National Health and

Nutrition Examination Survey data*

Yoon, Mi Ock!™ - Lee, Hyun Sook?"™ - Kim, Kiramg3 - Shim, Jae Eun® - Hwang, Ji-Yun®'

"Nutrition Information Committee, The Korean Nutrition Society, Seoul 06130, Korea

2Department of Food Science and Nutrition, Dongseo University, Busan 47011, Korea

3Department of Food Science and Nutrition, Dankook University, Gyeonggido 16890, Korea
“Department of Food and Nutrition, Daejeon University, Daejeon 34520, Korea

5Department of Foodservice Management and Nutrition, Sangmyung University, Seoul 03016, Korea

ABSTRACT

Purpose: The objective of this study was to develop a processed foods database (DB) for estimation of processed food
intake in the Korean population using data from the Korea National Health and Nutrition Survey (KNHANES). Methods:
Analytical values of processed foods were collected from food composition tables of national institutions (Development
Institute, Rural Development Administration), the US Department of Agriculture, and previously reported scientific journals,
Missing or unavailable values were substituted, calculated, or imputed. The nutrient data covered 14 nutrients, including
energy, protein, carbohydrates, fat, calcium, phosphorus, iron, sodium, potassium, vitamin A, thiamin, riboflavin, niacin, and
vitamin C, The processed food DB covered a total of 4,858 food items used in the KNHANES, Each analytical value per food
item was selected systematically based on the priority criteria of data sources, Results: Level 0 DB was developed based
on a list of 8,785 registered processed foods with recipes of ready—to—eat processed foods, one food composition table
published by the national institution, and nutrition facts obtained directly from manufacturers or indirectly via web search.
Level 1 DB included information of 14 nutrients, and missing or unavailable values were substituted, calculated, or imputed
at level 2, Level 3 DB evaluated the newly constructed nutrient DB for processed foods using the 2013 KNHANES, Mean
intakes of total food and processed food were 1,551.4 g (males 1,761.8 g, females 1,340.8 g) and 129.4 g (males 169.9 g,
females 88.8 g), respectively. Processed foods contributed to nutrient intakes from 5.0% (fiber) to 12,3% (protein) in the
Korean population, Conclusion: The newly developed nutrient DB for processed foods contributes to accurate estimation of
nutrient intakes in the Korean population, Consistent and regular update and quality control of the DB is needed to obtain
accurate estimation of usual intakes using data from the KNHANES,
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L 10 . [ Data collection by source for establishing processed foods DB ]
eve

- r- Combining all data

. Required items for establishment: product name, manufacturer name, packing unit, serving size,
ingredient and content, energy and 14 nutrients per 100g (carbohydrates, protein, fat, dietary fiber,
calcium, phosphorus, iron, sodium, potassium, vitamin A, vitamin B1, vitamin B2, niacin, vitamin C)

. J

N

Level 2
Determination = ; ST FTE
of basic data DB ‘ — ata (manufacturer’s self-repor
by the presence ; 5 ) ont d
of nutrient DB - - ternet search (manufacturer’s
' - Basic DB: RDA 2011%/ manufacturer's data? / MFDS data® / search data® / USDA 2013 )
_—
HE Missi | in th trient tents of the food
. Issing values In e nutrient contents o e TOO \
e::afl?::::rllsgz fl)ln case of food with matching Food Composition Table: Apply without substitution
P ; 2) In case of food without matching Food Composition Table but similar food without any information: Apply the

Level 1

.

values of a similar food
3) In case of substitution with similar foods
- In case of food with food composition data and (some) manufacturer's and nutrition labeling data: Substitute with
Missing values Food Composition Table
- In case of food without food composition data and with (some) manufacturer’s and nutrition labeling data:
Convert manufacturer’s carbohydrate, protein, and fat to energy and compare it with the standard energy value of
similar food; use manufacturer's information if the difference in energy was less than 25%, otherwise substitute
with similar foods.
- In case of food with some nutrient data (manufacturer, Internet search), and other nutrients using some nutrient
data (Internet search): Substitute with similar foods by assuming total carbohydrates, proteins, and fats as solidsj
- In case of no data source obtained: Apply the principles from the fatty acid DB in the previous study

adjustment

documentation of related data

. DB for analyzing KNHANES data through the establishment of processed foods DB and the
Level 3

Fig. 1. Overall flow of development of processed food database
1) Rural Development Administration. 8th revision Food Composition Table, 2011, 2) Manufacturer-provided document, 3) Manufac-
turer's report data, 4) Internet search data, 2015, 5) USDA National Nutrient Database for Standard Reference, Release 26, 2013

Table 1. Characteristics of data sources

Data sources Characteristics of data
RDA (2011) Analytical values (energy, 14 nutrients)
MFDS (201 5)21 Values directly reported by manufacturers (8,785 item; 5 nutrients)
USDA (2013)® Analytical values (energy, 14 nutrients)
CDC (2013)4 Ingredients ratio of prepared foods (no nutrient information)
The Korean Nutrition Society (2012)°) Analytical, calculated, orimputed values

Internet search or manufacturer-provided documents (2015)¢) 5 nutrients values of nutrition fact labels

1) Rural Development Administration. 8th revision Food Composition Table, 2011 2) Ministry of Food and Drug Safety, Department of
Food and Nutrition Safety Policy. Manufacturer's report data for processed food [document]. 2015 3) United States Development of
Agriculture, USDA National Nutrient Database for Standard Reference, Release 26, 2013 4) Centers for Disease Control & Prevention,
Division of Health and Nutrition Survey. Ingredients ratio of prepared foods data (2013)  5) The Korean Nutrition Society. Nutrient data-
base of food (2012)  4) Internet search data or Manufacturer-provided documentations (2015)

Fe A AR DHAFEE 7IEoR £ A7 DB 2 AZARRH A ke 7k 87850, AlzAL &
FEOE 2E vlaste] DX she AFS Adsiark. Aol Bl BP0 Fa 518 A= % AR

SR o) Ave] £28 PP FHRE AEF 2 29E Y AT PR AR B9 trE I
7, E2AEH A MR AFAREO T R BAE 99 Bad JUA, IF, 2w, T,
o] 57} %4 DB 5 4¥ AuF oA 9 GG 145 ERSAY T b 5T O Annk 9k A
o) ARE TFFROR, AFREIUANN A YRR whxe] AF Aw g’ B A7 W]



508 / 7} 32 E glo] gl o] A~ =

o ZA)8k JUPE e QAT 21T s
A8k 715 A321EF T A 2013~201590 EA3 712
F 150 oA7)9] A9 25 A Amolu AT BA BIET
Atg 0|0 B F Aol ARE-3HA] Zest it

7= Y SE1 #8 XMEHENe gXE H XHEH
& Mt

£ A9 DB 75 Ui 7H2lE 4,826709F AlEefek
FRAA A AT TlEAE 8785717 UA=S
ol A} u] HAEL 46471, FARIEL 25372 B
HAh (Table 2). AW ATERS] Wiz 25 wigt
0192 46570 == F w4 F-S ATk
MZAE 718AE SYEE MES 23 & e F
A AA

DB 75 thA 71821E 4,826711 9] A ZARE & 99370 &
ZAREAL D 71 AE 71 370 o3l AZRARE 219
AN, 27191 AZAR= 13770, 170 AZAF= 63770} o]
T AL 7 A E Al A5 BaL TRV 2089
7HA9] AZIAE dPde s ARAREie] Fx sl
Zk AF AlEe] JYAHRE 235k FES TSI ¥
Z QA 71EA1EY AR IR gk 5 o7, S
i shelU Al AR AR, AT Bliske AlFe gk
7t AR AlF ARE 23T 208971 9] A|=3]
AP AFE = 2,28570H o, FX 84 § ARAEREH
ARE AFHke 7FAEL 60570 BTt AZAKE
o] vro JAISF 23| 4,8267) 21F AFE o= <l
Byl A8 AR5k 3,86871 21F) tist YAl =T} 3
ZF A Bl ZARIES 7|EE3aL, o] T 2,16571 A%
2 2AFEFS] LAl AT IR FEES =

Table 2. Resources and limitations of collected data

DB FEt 3l

T e 2] YR ARES S8 AFAH
A i 2F el sl AE ERlsar A

o ANE AF R Vel wet AE 9 AEREE
2 AEFIACE AR AEE AERE Nee 2
A5 6957Y, W 2 wRet vHER 13570,
FoEE 2ZUF 150, AT 4070, D5 10470, 28712
F % o]S7VEFE 2407), THR e 55 730, A8-RHA
7 &N, AR 24670, U 710, AT 18370, -f © FA
T2 640N, SEF 544, ETLTAE 6770, AF 32370,
= R AL/ 790, 2HAE S9N, TR 14070, 7ol
T 9 7IERAER 72070 0] Tt

713AE ME HiRH| XIE 8 2 FULE AL
st X2 X2 7|1=E

DB =04 713AE 4.826709] v zpgol| i)
AL A, AZAL AT AF 1297, 2Ee] koA
A48 AlF 21F &N, el A HAS 21F 407970 5 A
A= AES A3 4,09471 2] 2)F0] 3 AR = $7
T A} (Fig. 2). o] F wigE FARE 90% ©)’F &

mjo

ro ek

g 4= Qlo] JUE-S AR F = AFE 579= Akt
o 2 DBl F715Fth vig A 52 90% v|vho 2 &<l
5= Qe AFE 3517705 A% diAIgk 28-S S8 bl

FEghoz AN 5 e FEIE Tl e AFES
FAFOZ Aosirt. MiFE FARE 90% ol &l
& A= 2Pls= Table 30 ApA|3] AR sttt A5
WIERIZE 90% mIwke 2 AN A% 5t A

Type Resource Nutrients No. of foods Limitations
- 5including energy . - . .
Nutrition fact labels MFDS Nutnhg .n.Sofety #Trans fats and sugars are included 464" Need OT data sut?sflfuTlon f‘?f nutrients which
Policy Division are notincluded in the nutrition fact labels.

among a total of 9 kinds.

Food Composition  NIAS Functional Food Over 15including ener. 1502 * Under review. Unavailability for public use
Table, 9th ed. and Nutrition Division IENSIY (st checked) during the study periods.
Food Composition  NIAS Functional Food Over 15including ener 182% * Limited items. Need of matching for data
Table, 8th ed. and Nutrition Division g energy 43 substitution

5including energy . L?slmucsl;r;g?’] S?CI;ZTeUsrzgrchmg data, indirectly
Nutrition fact labels Manufacturers % Trans fats and sugars are included 6054

among a total of 9 kinds.

¢ Need of data substitution for nutrients which
are not included in the nutrition fact labels.

1) Target lists 4,826 cases vs MFDS 8,785 cases after exact product-name matching.

2) 150+a (a: for cereals, some of USDA data used)

3) Target lists 4,826 cases vs RDA 8!" Food Composition Table (182 cases - matching with cooked/processed food): matching, 0; similar, 43.
4) Direct acquisition from manufacturers: 605 cases (a total of 15 nutrients including energy : 29 cases)
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* Processed foods list (4,826)
- Food composition table (domestic/USDA)
- Manufacturer-provided data search

Ingredient mix ratio (4,094)*

Nutrient DB existed?

- Manufacturer: 129
- MFDS: 8

Raw ingredient mix ratio
Data inquiry & search

Use nutrients data ]

- Internet search: 4,079

Is the mix ratio of main
ingredient” for composition

No(3,517)*

content existed over 90% ?

- Reflecting information of main ingredient with confirmed

[ Substituted value

difference from the content suggested as representing value

)

Is there a component of main
ingredients different from the

representing food? And is it
identifiable?

Yes (579)

Use calculated value:
- Calculate using Can Pro DB or
- KCDC DB inquiry, calculation

@ Criteria for substitution with similar foods:
@ Domestic, similar item

€ Add/subtract the difference

of the component ]

(basis: nutrition information already public

such as calorie, fat, sugars, and moisture)
@ RDA data substitution
® Foreign, USDA data substitution

J

After reviewing the food type classification and recipe data
suggested in the food processing process without revealing the
product name and the manufacturer, calculate according to the

data handling criteria by food type or substitute with similar foods

Fig. 2. Principles of data substitutions for a newly constructed processed food DB
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Table 3. Data calculability according to food types

Food fype Incalculable  Calculable
data data
Cookies o
Breads, rice cakes, dumplings O
Cocoa products or chocolates (0]
Jam (@]
Sugars O
Meat products, fish meat products @)
Soybean curd and starch jelly O
Oils and fats O
Noodles (@]
o (@]
Tea (Iegched tea/ (solid feq)
liquid tea)
Coffee O
©)
. . milk, yogurt (@]
Milk & dairy products fe(rmenxfleg mi{k, (other milk)
cheese, butter)
Beverages O
Food for special dietary uses (@]
Soy sauce, salted seafood, dressing/ o
mayonnaise
Seasoned foods (seasonings, sauces) (@]
Food glazed with soy sauce or other o
seasoning
Liquor, dried fish (@]
Others O
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Table 4. Number of food according to data processing method for the Level 2 DB

Food Composition  Nutrient

Division ~ No* Table labeling Manufacturer's Alternative Method Domestic/ Data Source No. of

_— documents Foreign Foods
Matching Similar  (intemet)

Among the 2011 8" RDA Food
Composition Table (analytical

Analytical 1 o ) (not (not related) data), no matched manufac- ) ) (I%O
value related) turer qnd fgod name after )t
matching with 182 cooked/
processed foods
RDA (11)") 30
RDA ('10)"), KHIDI (05)8) 29
RDA (09)") 9
RDA (03)") 10
Among the 8™ RDA Food RDA (01)"),KHIDI (05)3 26
Composition Table, similarwith ~ Korea RDA (00)") 25
49 . o R o nutrition Iak?eling and RDA (91~94)! 176
manufacturer's documents
(replacement by food MFDS (96)? 21
composition table) MFDS (91)2 10
KNS ('97)%), KNIH ('88)°) 8
Japan 16
USDA 17
subtotal 377
RDA (11)") 3
RDA ('10)" 2
ecued oo thed KoM o AN
Composition Table, similar with
on dqfo #3 - o x o manufacturer's documents MFDS (96)2 5
effective-
ness (replacement by food KFRI ('96)¢) 5
composition table) Japan )
USDA 2
subtotal 29
RDA (11) 1) 119
RDA ('10)" 161
RDA (86-99)" 410
KNS ('97)4 23
Amongthe 8"RDAFood  Koreq  KNIH (77,80,83,88,06)° 105
Compos'iT.ion Tctble:, similar with MFDS (96,11 )2) 322
#4 - o o x nutrition labeling only 0 216)
(replacement by food KFRI (96) 27
composition table) KNS ('95)7) 7
NFRDI (82, '09)® %0
Japan 101
USDA 107

subtotal 1,682
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Table 4. Number of food according to data processing method for the Level 2 DB (continued)

Food Composition  Nutrient

Division ~ No* Table labeling Mgnufoc’rurter's Alternative Method Dsmgs’rlc/ Data Source l:o.;)f
m (infernet) ocuments oreign oods
RDA (11)V 131
RDA ('10)" 210
RDA (93~'99)") 389
Among the 8™ RDA Food NFRDI (82,09, 10)8 149
‘Composiﬁon qu?le, similgr Korea MFDS (96,'11)2) 364
Substitution  #5 ) o N " without both nutrition Io%)ellng KNS (95)7) 1
and manufacturer's
documents (replacement by KFRI (9¢)° 15
food composition table) KNS (97)4, KNIH ('88)°) 47
Japan 98
USDA 40
subtotal 1,544
Foods with 90-100% mix ratio Caculation 508
among DB target lists (with
C(’TE‘;'O' #6 . . o - ng’rri’rion Igbeling( N sogt
+ manufacturer's documents
+ composition table)
Among manufacturer provid-  Korea Manufacturer 110
ing data, number of foods with
#7 x X o o nutrition labeling but without
similar food in the RDA Food subtotal 10
Composition Table
Korea 615
48 y . . y number of foqu withonly — Japan 16
internet nutrition labeling USDA 20
subtotal 651
Additionalinformation data  Korea Manufacturer 35
49 N « « o from manufacturers
Curent Additional information data subtotall 35%
datause of from manufacturers
substitution RDA (11)") 78
RDA ('10)" 11
RDA (93-99)") 52
o e eined Korea MFDS (96,'11)2 2
o x x x « iplacementbymos!smiar KNS 951" ¢
food) KNS ('97)%), KNIH ('88)°! 13
KFRI ('96)¢) 13
Japan 60
USDA 70
subtotal 430
Total 4,858

1) Rural Development Administration. Food Composition Table, 1991-1994, 1996, 1999, 2001, 2002, 2003, 2010, 2011
Safety, Department of Food and Nutrition Safety Policy. 1991, 1996, 2011

2) Ministry of Food and Drug
3) Korea Health Industry Development Institute. Development of nutri-

ent database. Seoul: Korea Health Industry Development Institute; 2005  4) The Korean Nutrition Society, Ministry of Education of Policy
Research Project for Foodservice, 1997 5) Korea National Institute of Health, The Report of National Institute of Health, 1977, 1980, 1983, 1988,
2006  6) Korea Food Research Institute / Basic DB Supplement Project for Implementation and Processing of Results of KNHANES, 1996

7) The Korean Nutrition Society, Recommended dietary allowances for Koreans, 1995  8) National Fisheries Research & Development Institue,
Chemical composition of marine productS ('1982), Composition of Fisheries Products in KoreA (2009, 2010)

*Handling methods by data securing status. 12015 9™ revision (150 cases+a) lists, a: some cereal data of the USDA. Asked for information, but
not secured.  *Foods with 90 ~ 100% mix ratio among DB target lists: 508 (with nutrition labeling + manufacturer's documents+composition
table), 103 (with nutrition labeling, without composition table), 94 (with nutrition labeling, without composition table, without manufacturer's doc-
uments). Total number of foods except the relevant foods: A total of 4,858 to be established.  *Additionalinformation data from manufacturers:
32 (added to the established list of 4,826: a total of 4,858 lists)+manufacturer’s document only: 3
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FARE HE02 ASIIEE, S 30070, A2 607, v
= 707 AEo] ool sfg=IiTh,

oY

=& 7134E DBE 0|88t 713AE MY 2
B Aol 53 71E21F DBE Al67] 13dE =7
FAEA (2013\9) AF AFH T ARl A&ste] 7t
F AFES AR A9, gHE A AF 55
J170 5 AZAL 2 Al o] Aegt 72152 79570
Q3L A AL R AlFEe] A AT, AR o=
EH 713 213F 6817012 £33 A% = F 1476002
ol& 20139 I GR=AIA AFHE HA AFE =
= 3 27 37.7%} 70.0%1 SF= ATt (Fig. 3). ¥ A7+

of
1>

[\

¢

oA 753 7FEAE DB 5 55 482670 20139 %
7FAE 55 2,111709 vl ARAPE EStA v
He AE FE 5812 F DB 7= B2 48200
12.1%o]] 3= Aot

ke A AF AHAF, 7HAFCEREHY AHH
2k @ A3 B8-S Table 59} 2ok A|E319 7132 E 3} v
A= 7FEAE AFH S 1294 g (2 169.9 g, o] 88.8 g)
o7 FAF AHF1,551.4¢ (2 1,761.8 g, 1,340.8 g)
FHHlwE wf 8.2% 7= (2 9.4%, & 7.1%)°| ATt AA 4
FAE T 7FAE 710] vlE-2 Ao 12.3% (T )l A
Ha 5.0% (Aol MK AEsE 7hAE v
AHE 7FAF Qo A AFE 27 X8 7 AE
o 7o) AL 505.8 g0 2 WA HH S 30.8% T
(e 33.3%, ] 28.2%)0. 2 UERTE

W AE LD FARES BT E3ele] 753 71
¥ DB A& W95 vlug 47, DB 2§ ¥ o] 9
& dH o] FrolshAl S71sHT (Table 6).
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A

4 ABNFHAT S ek ThgaEo 2 e
o goa HAY FYol e Basgel Feka vk,
ool B Apolie FRAYYFEAY AR F A

2013 KNHANES food lists
n=2111

n=795 (37.7%)

Is information with
matching manufacturer and
product name existed in the
newly established DB?

Yes

Is this a processed
food with
manufacturer and
product name?

n=1316 (62.3%)

Can it be judged

as a processed
No

n=582

(27.6%)

food?
n=635

(10.1%)

(32.3%)

Apply the new DB
(

Substitute with similar
food in the new D}B ‘

Y
70%

Existing KNHANES DB

30%

Fig. 3. Data matching 2013 KNHANES with a new constructed processed food DB
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Table 5. Estimation of processed food intakes in the Korean population using the KNHANES VI-1 (2013)

Total (n = 6,805) Men (n=2,966) Women (n = 3,839)
Variables
Mean SE 95% CL Mean SE 95% CL Mean SE 95% CL
Age (yrs) 39.1 0.5 38.2 40.0 38.0 0.5 37.1 39.0 40.2 0.6 39.1 41.3
Nutrients of total intakes
Food intake (g) 1,551.4  17.3 1,517.3 11,5855 1,761.8 258 1,710.8 11,8128 1,340.8 150 1,311.3 1,370.4
Total Energy (kcal) 2,079.0 185 20425 21154 23944 265 23421 24468 11,7632 18.1 1,727.5 11,7989
Carbohydrate (g)  313.2 2.4 308.6 317.9 347.0 3.2 340.6 353.4 279.4 2.7 274.2 284.7
Protein (9) 73.8 0.9 72.0 75.5 85.9 1.3 83.4 88.4 61.6 0.9 59.9 63.4
Fat (g) 47.6 0.8 46.0 49.2 55.2 1.2 52.9 57.5 39.9 0.8 38.4 41.5
Dietary fiber (g) 7.2 0.1 7.0 7.4 7.8 0.2 7.4 8.1 6.6 0.1 6.3 6.9
Exclusively with matching food'!
Nutrients of processed food intakes
Food intake (g) 129.4 4.0 121.4 137.3 169.9 6.7 156.6 183.2 88.8 3.4 82.1 95.4
Total Energy (kcal)  183.5 6.6 170.5 196.5 235.8 9.1 217.8 253.7 131.1 7.6 116.2 146.1
Carbohydrate (g) 21.6 0.9 19.9 23.3 25.4 1.1 23.3 27.6 17.8 1.1 15.7 20.0
Protein (g) 3.5 0.1 3.2 3.7 4.0 0.2 3.6 43 3.0 0.1 2.7 3.2
Fat (9) 5.5 0.2 5.0 59 6.3 0.3 5.8 6.9 4.6 0.3 4.0 5.2
Dietary fiber (g) 0.4 0.0 0.3 0.4 0.5 0.0 0.4 0.5 0.3 0.0 0.3 0.4
Percentage of processed food intakes (%)
Food intake (%) 8.2 0.2 7.8 8.7 9.4 0.3 8.8 10.0 7.1 0.3 6.6 7.6
Total Energy (%) 8.5 0.2 8.1 8.9 9.6 0.3 9.1 10.2 7.4 0.3 6.9 7.9
Carbohydrate (%) 5.5 0.2 5.1 58 5.4 0.2 5.0 57 5.5 0.2 5.1 6.0
Protein (%) 12.3 0.3 11.7 12.9 12.6 0.4 11.9 13.4 12.0 0.4 1.3 12.8
Fat (%) 6.9 0.2 6.6 7.3 7.4 0.2 7.0 7.9 6.5 0.3 6.0 7.0
Dietary fiber (%) 5.0 0.3 4.5 5.5 5.4 0.3 4.8 59 4.7 0.4 4.0 5.3
With matching food and similar food?!
Nutrients of processed food intakes
Food intake (g) 505.8 8.7 488.5  523.0 632.6 14.5 604.0 661.2 378.8 7.4 364.1 393.5
Total Energy (kcal)  639.4 10.2 619.3 659.5 769.4 13.8 742.2 796.6 509.3 12.0 485.6 533.0
Carbohydrate (g) 83.9 1.5 81.0 86.8 95.2 1.9 921.5 99.0 72.5 1.9 68.8 76.2
Protein (9) 19.7 0.3 19.0 20.4 22.8 0.6 21.7 23.8 16.6 0.4 15.9 17.3
Fat (9) 16.9 0.4 16.1 17.6 18.7 0.4 17.8 19.6 15.0 0.5 14.1 16.0
Dietary fiber (g) 1.1 0.0 1.0 1.1 1.3 0.0 1.2 1.4 0.9 0.0 0.8 1.0
Percentage of processed food intakes (%)
Food intake (%) 30.8 0.4 30.1 31.5 33.3 0.5 324 34.2 28.2 0.5 27.3 29.1
Total Energy (%) 29.5 0.3 28.8 30.1 30.9 0.4 30.2 31.6 28.1 0.4 27.2 28.9
Carbohydrate (%)  27.0 0.3 26.4 27.7 26.7 0.4 25.9 27.6 27.3 0.4 26.5 28.1
Protein (%) 36.7 0.4 35.8 37.6 35.9 0.5 34.8 37.0 37.5 0.5 36.5 38.6
Fat (%) 26.5 0.3 258 27.1 27.1 0.4 26.3 27.8 25.8 0.4 25.0 26.7
Dietary fiber (%) 16.1 0.3 15.4 16.8 17.0 0.4 16.2 17.9 15.2 0.5 14.3 16.1

1) Matching food: manufacturer and food name were matched based on analytical data from the 2011 8th RDA Food Composition

Table.

SAZF (2010~2014) A3 718215 4,858 thak ok
i DBE 753 $ 84 AEE 98l Ale7] 13 d=
TRAZAGZAL (201319) ARl 283t 7HAES
3 03%1% S =St 1 2, uHX‘ 213}
AL 213 DBE B A8 3 712 A3 505.8 ¢
(30.8%)= FHE oM FolA] AHH= EH?& 719&
& 247} 29 .5%= VeI

v A FFRAES B3 oJokh AHES NHANES

2) Similar food: manufacturer and food name were not matched but classified as similar foods.

2003~2008 ALRE ¥-4%}o] A=siEd), v=ele 7}
FAFOZRE YA 57%, EIAH 52% H7FE9
75%, 20| 55%, ZHF 48%, Z-F 43%, BIEFY D 34%,
A 64%, FAF 65%, HIEFT B, 46%= A3 319oH o)==
B A3l YR 29.5%, B3R 27.0%, THE 36. 7%
A} 26.5%, 2105 16.1%0] B8l =& S=Folt}. 72

W=l IA) TheaFo R E oy oF 75%'S 4]
Fghtka Baxo] Qlo] dA7AE el AS- vl=



Table 6. Comparison of Nutrient Intakes of the Korean population using the KNHANES VI-1 (2013) before and after using a newly constructed processed food DB

Total (n=6,805) Men (n=2,966) Women (n = 3,839)
Variables Before After Before After Before After
diff" t p? diff") t p diff" t o

Mean SE Mean SE Mean SE Mean @ SE Mean SE  Mean  SE
Age (yrs) 39.1 0.5 391 0.5 380 05 380 05 402 06 402 046
Foodintake (g) 5058 87 5058 87 632.6 145 6326 145 3788 74 3788 7.4
TotalEnergy (kcal)  639.4 102 8142 166 +1739 -21.37 <0.001 769.4 138 9858 255 +2157 -1535 <0.001 509.3 120 6422 165 +1320 -1504 <0.001
Carbohydrate (g)  83.9 1.5 1132 25 +292 -19.54 <0.001 952 1.9 1363 40 +41.0 -1553 <0.001 725 1.9 901 24  +17.5 -11.97 <0.001
Protein (g) 19.7 03 301 0.6 +104 -20.13 <0.001 228 0.6 383 1.1 +155 -1601 <0001 166 04 218 05 +52 -1298 <0.001
Fat () 16.9 0.4 238 09 +69 -11.84 <0001 187 04 272 14 +85 859 <0001 150 05 204 09 +54 -818 <0.001
Dietary fiber (g) 1.1 0.0 4.5 02  +3.4 -2545 <0001 1.3 0.0 5.1 02 +39 -1580 <0.001 0.9 0.0 3.8 02  +29 -22.44 <0.001
Ca(mg) 200.4 42 1894 44 -11.4 485 <0001 2170 50 2162 7.7 -1.0 161 0107 1838 50 1625 41 217 545 <0.001
P (mg) 339.2 64 4320 127 +923 -7.67 <0.001 3834 78 5718 234 +1880 -9.24 <0.001 2950 7.0 2921 82 3.5  0.56 <0.001
Fe (mg) 39 0.1 6.5 03  +26 -11.14 <0001 47 0.2 9.0 0.6 +43 -9.58 <0.001 3.1 0.1 40 02 +09 -599 0.572
Na (mg) 2,527.6 426 30062 522 +479.1 -1475 <0.001 29760 67.8 3,520.8 92.5 +5440 -15.59 <0.001 20788 40.7 2071.4 111.3 -7.4 -1511 <0.001
K (mg) 647.4 95 8970 272 +2487 -11.77 <0.001 7419 113 1,1732 490 +430.5 -11.0 <0.001 5528 131 6203 186 +66.5 -4.54 <0.001
Vitamin A (RE) 188.7 9.9 3053 19.5 +1163 -7.49 <0001 2100 150 3161 262 +1059 -442 <0.001 167.3 11.9 2945 220 +1268 -6.47 <0.001
Vitamin By (mg) 0.5 0.0 0.9 00 +0.4 -13.89 <0.001 046 0.0 1.2 0.1 +0.6 -12.45 <0.001 0.4 0.0 0.6 00 +0.2 -6.46 <0.001
Vitamin B, (mg) 0.5 0.0 0.8 00 +0.3 -13.68 <0.001 0.5 0.0 1.0 00 +0.4 -10.62 <0.001 04 0.0 0.6 00 +02 -899 <0.001
Niacin (mg) 37 0.1 59 02 +23 -17.18 <0.001 43 0.1 8.1 03 +39 -1638 <0.001 3.0 0.1 3.7 0.1 +0.6  -6.44 <0.001
Vitamin C (mg) 9.5 0.3 113 06 +18 -365 00003 104 05 13.2 1.0 +28 -3.56 0.0004 84 0.4 9.4 05 +08 -1.32 0.185

1) Differences between before and after using a newly constructed processed food database

2) Paired t-test

L Zlollalola 2214/ STS
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