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Abstract

This study investigates the patterns of ultra-processed food consumption and its relationship with eating behaviors
among adolescents before and after the coronavirus disease 2019 (COVID-19). We utilized raw data from the 7th
and 8th Korea National Health and Nutrition Examination Surveys (2018-2021), which included 1,122 adolescents
aged 12 to 18 — 640 prior to the pandemic and 482 post-pandemic. Participants were categorized based on variables
such as sex, body mass index (BMI), and NOVA food intake classification. Utilizing the NOVA food classification
system, we reclassified food codes derived from individual 24-hour dietary recall surveys and analyzed the data to
reflect the characteristics of the survey population.

The key findings are as follows: Firstly, adolescents exhibiting irregular meal patterns and those who consumed
meals in isolation were more inclined to consume ultra-processed foods. Secondly, during the COVID-19 period, there
was a significant reduction in total energy intake and overall food consumption. Thirdly, the consumption of Group
IV ultra-processed foods, particularly fast food, decreased notably during the pandemic. Fourthly, prior to COVID-19,
significant differences in energy, protein, and fat intake were observed among male adolescents, while differences in
energy, carbohydrates, and protein intake were noted among females. During the pandemic, significant changes were
identified in fat intake for males, and in energy and carbohydrate intake for females.

This study underscores the impact of the COVID-19 pandemic on ultra-processed food consumption and eating
behaviors among Korean adolescents, highlighting the necessity for targeted nutrition education and policy support
for this group.
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31 A9k, A A R717]7+(World Health Organization,
WHO)+= 20203 222 COVID-19 A= A x3}
3L (WHO, 2020) COVID-19 E4+S ut7] £13 ) -3-3
O &2 ABH Al F7F A HEA A3 A
A B2 Hs7l dolwtth. 74l 13 o] 2 tFAIA o
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2200 Qi BFo] ALALT TR AZ BE 5
o] A&k o whet A}3] &F o] A8k Atk (Amerio et al.,
2020; Capolongo et al., 2020; Lee et al., 2021; Lee,
2023; Jee, 2020; Park & Kim, 2021; Rodriguez-Pérez et
al., 2020; Wise et al., 2020). =3}, w57 o] 4 734 o
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o= 2-F-AFeuoA dAF R 22l /et
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olefat As] Ao Ao} mg 2 e APl 2] 7
Rl ol 23] kel FRol% /b Fa
WshE 7k gteh 3 WA, COVID-19 Al7]9f @ e}
9121 919] o o] ZolE St 4P BA| FH 2 5
ARERR ol ko) bl vhzE el o AAHE: Sl
2} v o)) 3k COVID-19 o] 2 e A4 9l
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COVID-19 #H|2] X - & HAMAS| ZUISAIE A& HS| : Sumizeimat #l7|2018-2019:9t HB7|(2020-2021) RS olgat ulmey 3
et BE 4395 Al eJs o, gk T8 vl o ozl A A 2 s FHE 193t 30 A
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COVID-19 THH|=! H - = HAHAO| ZU|ZAIZE M| M3} : 2orizciorsst A7|(2018-2019)2 He7|2020-2021) XIS 0|83t Hlmizsf 5

I, 23 9 2z 0] 58.5%914] COVID-19 A]7] 4] 66.5%% o}7 2

o2 AT FA: 5 F 1-3Y sk A

1 COVID-19 X - & AHAHo| =@ EM H|m H]-&-2 COVID-19 ©]A 31.1%°I4] COVID-19 *]7]]l
24.1%2 )5 L, F 4 o4 = &% 10.5%)14]

COVID-19 z3t F Had o] dwba] 54, AARE,  94%z Zo)=0c). the] Ag AFe|A = COVID-19
viwk Bl Ae2d dd 54, AdES vasty] A 7F A)7)d] ks 2% u]go] Qdtn BuE vl 9ot
o] Al 774 (Rao-Scott x” test)S AL A8 A (Choi & Lee, 2022: Kim & Woo, 2022; Oh et al., 2022).
e <3 2> AAEt B A7l it % o) COVID-192 <18k AFs A A g%y, 8t H4 5
(p=0.040), 4] 2AF W% (p=0.004), 2|2 =(p<0.001) o = olale] TS| 2| &3} A F|&Eo0] 7|3hE o] L}e}t

oA frelak 2ol 7} Lept.

o A E FH

ke E5E F 1Y% 64 &+ Hl&-2 COVID-19 A HAbe F 5 ol HARE B4 Rk vl &0l
E 2) COVID-19 ® - = Ao 2uky EM, MAHESE, vt I MEZH, MHS
COVID-19 o]d | COVID-19 *|7] )
W2 T - -
=T T (2018~2019) (2020~2021) | Rao-Seott x™ | p-value
=3 b}
o L 343(51.4) 265(55.4) - a6
oJ=p 297(48.6) 217(44.6)
1% %ﬁi}fg 361(47.0) 276(48.6) 032 634
15 279(53.0) 206(51.4)
A 213(33.0) 146(31.1)
oubd | 7} 2 = 213(33.6) 170(36.0) 0.81 798
54 3} 214(33.5) 166(32.9)
FA] o)At 251(43.8) 212(49.5)
Az FAEA 301(44.8) 185(39.1) 4.19 539
=4 88(11.3) 85(11.4)
i o] 34(4.2) 22(4.7)
P o3 Rt &
71EARTH ol g 606(95.8) 460(95.3) 0.21 7
T 44 o 69(10.5) 46(9.4)
i 25 F 1-3¢ 202(31.1) 120(24.1) 8.01 040"
o}3}
AR 2+ 369(58.5) 316(66.5)
F 49 o)A 66(10.0) 50(10.9)
ages = 139 188(29.2) 148(28.5) 0.27 .892
o} 386(60.8) 284(60.5)
g H 162(24.0) 110(24.2)
FHH AP QA | EE 267(41.8) 190(38.9) 1.22 .602
A A 211(34.2) 182(36.9)
As B =8 230(36.6) 172(36.9)
=% O Ty
Az we A= &A =g 120(19.7) 90(18.0) L 203
S A= 27 w4 65(9.3) 43(8.3)
V]L = w2 okgt 225(34.4) 177(36.8)
AFsz4d
kS 141(20.5) 100(20.9)
4 As 308(49.3) 211(46.4)
BMI? 1.43 .800
v|vk A oA 70(10.8) 70(12.7)
ks 121(19.4) 101(20.0)
e o 62(10.0) 56(11.8) 0.90 3
ol g 578(90.0) 426(88.2)
>>H o 7l
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(E 2) COVID-19 H - & HAHo| uby BEM, MAES, vt ¥ HEZH, AHES
COVID-19 o]d | COVID-19 A]7] )
w2 B - -
el ™ (2018~2019) (20202021) | Rao-Seott x™ | p-value
T 5 o) 370(56.8) 257(53.1)
= o]
ol A4} Wi F 3~49 79(12.6) 73(14.5) 186 733
F 129 91(14.5) 65(14.6)
st 100(16.2) 87(17.8)
AA A = 5% o 626(97.7) 455(93.9) 1021 004"
- 44 ol3t 14(2.3) 27(6.1) :
= 50] AL
A9 A4 59 9 L 602(94.4) 450(93.2) 0.60 4
T 44 ol3 38(5.6) 32(6.8)
obal A} o] 283(40.3) 210(41.1) 0.07 S8
ol 357(59.7) 272(58.9)
]
218%E A2 A Eur o] 536(81.0) 402(83.1) 0.80 450
ol 104(19.0) 80(16.9)
49 A 2 o] 536(81.0) 402(83.1) 0.80 450
ol 104(19.0) 80(16.9)
T 73] o] 282(45.5) 163(33.8)
A + 3~63] 353(53.7) 276(56.2) 56.34 000"
T 23] o]3f 5(0.8) 43(10.1)
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dop A9 o 595(94.1) 437(92.1) 189 i
oty a 45(5.9) 45(7.9)
ZA 640(100.0) 482(100.0)
UN(%)
JBMI: Body mass index
*p < .05, *¥*p<01, ***p<.001
COVID-19 o] A 2.3%¢] H]?‘SH COVID-19 A]719)] 6.1% 2. COVID-19 M - & HAHO o EMo| e
229 =%, o= vt 502 1ty Stula g ZIBAE HF™ Hla
Al g3HA| FafA] g 754 S5 A Al
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A}A| 5k COVID-19 Al7] ¢l o] 2Rl of 23} Fdol
2Fol7h Y= A2 hEREkth Jang et al.(2022)9] A 6@
AT+l = COVID-19 o] d o= o F- 2 ol|x 5
XA H]80] 41.2%=E Zk o, COVID-19 A]7] ]
= HollA 2Afsh= H]80] 76.5%2 71 =& o2 1
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COVID-19 el A -

(&% 3) COVID-19 ™ - £

ol
COVID-19 ©]7(2018~2019) | COVID-19 *]7](2020~2021
Ea TE M+SE e F(p' : M=SE P F(p) : Fip)
. s 39.00+1.38 3.10 38.35+1.80 0.21 0.08(.771)
°- o3z} 42.46+1.58 (.080) 39.44+1.80 (647) | 1.64(.201)
. A 41.03+1.47 0.13 38.38+1.48 0.14 1.63(.203)
e A 40.37+1.41 (717) 39.26+2.03 (.708) | 0.21(.650)
4 40.14+1.71 0.95 41.09+2.19 Lo 0.12(.731)
dgky | sl e = 39.19£1.67 3'89 37.30+1.88 ( 3 64) 0.60(.439)
54 3} 42.71£2.15 (:389) 38.38+2.25 ' 1.92(.166)
FAA] o) 40.24+1.92 0.68 4021+2.21 076 0.00(.992)
AFA S FAEA 40.23+1.45 (5' 06) 36.89+1.88 ( . 68) 1.98(.160)
kil 44.16+3.14 ' 39.52+2.46 : 1.62(.204)
AR o 37.44+2.55 1.50 36.20£6.13 0.20 0.07(.787)
55 ofL e 40.82+1.16 (222) 38.97+1.36 (654) | 1.11(292)
F 4 ol 37.86+3.03 1.94 40.98+3.83 0.30 0.59(.442)
A 25 | F 1-3¢Y 38.53+1.96 ‘ 37.84+2.34 : 0.06(.812)
NARE okt 42.33+1.39 (.147) 38.8941.53 (744) 1 5 85(092)
e T 44 o] 34.34+2.58° 180 35.03£3.95 0.88 0.03(.873)
2EF F 1~3¢ 39.70+1.78% o 38.05+1.93 : 0.40(.527)
orgt 422041350 | (024) 39.89+1.60 (416) 1 1 250263)
o2 # 40.29+1.81° 37.53+2.24 0.92(.338)
= 7]z =) — U )
on;Xﬂ A HE 38.34%1.56° 314 39.46+1.82 07;31 0.23(.633)
s A B 43.824+1.82° | (045) 39.03+2.55 (799 1 5 440119
AF e =g 42.65+1.86 38.00+2.12 2.81(.094)
Azza e Ag FA4 =9 39.86+2.03 1.08 41.64+2.73 0.57 0.29(.590)
) AEEE T Az 2 o 38.01+2.53 (:360) 39.71+3.33 (.638) | 0.18(.671)
A=z = ok 39.79+1.32 38.10+1.85 0.54(462)
Ae=d R A% 37.65+2.25 36.15+2.36 0.21(.644)
BMI" % As 42.69+1.37 227 40.81£1.82 1.11 0.74(.391)
vek A oA 37.43£2.71 (.082) 39.63+4.23 (.345) | 0.20(.657)
ks 40.58+2.45 36.55+2.56 1.40(.237)
B o] 41.49+3.02 0.08 36.45+3.61 0.50 1.34(.247)
T ofU & 40.59+1.16 (773) 39.15+1.42 (482) | 0.63(.427)
T 5Y ol 37.15<1.11° 32.88+1.54* 5.02(.0257)
S 3~4d 42.14+3.19® 5.84 41.09+2.83° 12.70 | 0.07(.797)
3 129 43.2612.683 (0017 42.69+3.15° (.0007) | 0.02(.889)
oFH 49.63+3.03 51.59+3.06° 0.24(.623)
QA AL W F 59 o 40.41%1.12 2.60 39.05+1.42 0.39 0.58(:445)
A 52.1247.27 (.109) 35.53+5.26 (531) | 4.34(.038")
T 59 ol 40.82+1.15 0.18 38.15+1.37 5.04 2.30(.130)
WAIAL HE T *
A A A T 4d o]t 38.40+5.57 (.673) 48.23+4.37 (0267 | 2.13(.145)
R o] 36.50+1.62 11.72 32.74+1.66 19.98 | 2.67(.103)
R I AR K2 43.50+1.37 (0019 43.09+1.81 (000%) | 0.03(.853)
25 % R o 40.35%1.20 0.33 38.01+1.50 2.86 1.52(.218)
ST 0T el 42.12+2.84 (.564) 42.90+2.56 (.092) | 0.04(.836)
Ad AL E ol 40.35%1.20 0.33 38.01+1.50 2.86 1.52(.218)
R A A2 42.12+2.84 (.564) 42.90+2.56 (092) | 0.04(.836)
= = \ b
73 o3 40.90+1.55 0.03 42.69+2.08" 3.14 0.47(.495)
B R= F 3~63 40.48+1.27 969 36.84+1.70 .| 3.00(.084)
F 23] 0|3} 41.79+10.89 (:969) 37.0043.16° | (046) | 1 13(289)
oqop.0 o]l 38.94+1.91 0.96 40.57+2.24 0.97 0.31(.575)
ce oS 41.33+1.41 (329) 38.22+1.48 (326) | 2.39(.122)
dorEAl 217 <l . 40.50+1.15 0.69 38.58+1.39 0.56 1.18(.279)
ofL 2 43.52+3.56 (.406) 41.76+4.15 (454) | 0.11(.740)

UBMI: Body mass index
*n < .05

- 987 -



8 simsinsis|x| K33 65 2024

24} ERE o3 (p=0.001)°] whe} )% 2pol S B Ack.
WhH, COVID-19 Al7]oll= o}3] 2JA} ¥l (p<0.001), A
S 2} NI (p=0.026), o} AA} FHH(p<0.001), 2]4]
W= (p=0.046)° whe} o] 271321% A F el
4213l zfo]2 By} 2ELES 54| FSFE 27}

w=T
e H‘Aako] gi——.g_

ek, Kim3% Woo

d

710 &2

N=—=

EFo| ASFE v o] = vehet w5k, F
#A AE Q1A oA Aol M Holgpal HE F-¢- =7t
FAE Ml Ao
GangZ} Choue(2010)2] A+

BM
3] /\Egﬂ/\é_ n}o] l:ﬂ-o/“i Al /}jé,% H
9_ A

ékm 55)

ol Uikt gk whebd e
VNG4S 271FAF D o] AU
o] Bg Zloje} AR ET) s 5] 31014 of

B GEER, A4 S 2 4 oz A
)0

s
A
o
v
=
i)
i)
rlr

o
9
i)
iR
1>
o

(Fujiwara et al., 2009; Lee et al., 2015; Park & Baik,
2022). o2 FHHL 1) E?ﬁx‘ g A B4 Ak
= © U, A ok

2HEHE

3. COVID-19 ™ - & A

MEE Y

rLI
o
=2
il
>
%
o
>
HH

COVID-19 A-3
HAY, 223 2B ES BN AAS
H ol 218t Aol } Q=

N

P e AYSIL, T2 dshs < 4>

= oﬂLﬂXl A F % (p=0.002)2 COVID-19 o] dxt}t
COVID-19 A7]ell frof &b A| 743} AL, & 2% A H
(p=0.048)% COVID-19 o] A BT} COVID-19 A]7]ol] H
oJ5HA ZHaak A=, ol COVID-19 sl 25 232l
of A& HEl-& ZAfste] MY 7|3E Ft AFAAFH 7
7=tk Kim et al.(2021)9] A7 Aol e A
W, COVID-19 21719l Z27bg25o] & 2154 3 2

7)oak= vl g oll= ol gk skt gl

4, COVID-19 M - = HAA9| NOVA AE EFAAE
A EFE ¥ DS
COVID-19 #-$ NOVA 21F #FAAEE 2F
Al frefgt 2kol 7t =A sty
HEA 3] B9 A|g)s)e] B
AlBFETE. COVID-19 A7)0 27}V 82A1E 18 IV7F &
oJ3H 7+ 43F2tH(p=0.037). ©]&= COVID-19 A]7]¢]|
27V A F o ST =] AT Aol
A Foh(Ruiz-Roso et al., 2020; Sobba et al., 2021). A
T A= COVID-19 3 |9] 7]7bol] A Hafo} ke 7&
et Ae|z2A|7} Al o] F2 AR Had 5
7hEAFE ] o7t S7FsE AL A1 25 ?UH—‘:— fr
&0 2 7+43FtH(Di Renzo et al., 2020). ¥HH, =
o] % A1 A2 717} Al slo] Sl EYEs
BE W 0|27k Bgshslof Qgie,
<3 5>ol|A A F o] A a5 IVl all gl 27t
FAZ] 2EW A HekS u|w-B 6

o T =
150 2B NE AL

Ho
=01=|’
Iz
s
=51
re
2 1 ok

r
o r1r

o::Ll&}'N'_l

AN A} & 12714 1 g
& v}, AieFse] g%l Fela aa .
Kim¥} Jung(2021)¢] AoA % COVID-19 A7]e] &
= Uz drefe {7140 Wit gl 7t
23 Ao Ueptor, 201 A oe] 18~734 A<l

(E 4) COVID-19 ® - & HAHAS ofjufX| MF[=, ME MF2 U IUISAE MFlE
- o] =] - Al7
M C(()z\(;ll2~129019])L C(()z\(l)lzD()jz%zl]) ! F prvalue
2 oY= A ZF(keal/d) 2,103.88+37.40 1,944.71+37.09 9.24 002"
£ AEFHAHW@d) 1,385.83+25.70 1,307.21+£30.64 3.93 048"
Z7VEAE 59 AF AHE(%) 40.68+1.11 38.83+1.33 1.15 284
*p < .05, **¥p<.01
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COVID-19 Hicl|e] M - = HAAY)

o ZVISAE M5 Hat:

I0IHZAUTAL H[77|(2018~2019)2} H|87|(2020~2021) AERE 0|25 H|mEA 9

S o2 AAIE AT oM = MY o] H T} s ~ESF
 AFNEr} F43] £o]EH(Husain & Ashkanani,

2020).

A%, COVID-19 M| 7|7kl s A 2d o] 27}

4 o] 2 13 .

>

RS ENCEE
o1 55HeIA] oA A 2EF =

ol W COVID-19 Jﬂtﬂﬂl 71

5. COVID-19 & - & &7}Z4|

e EREEED

= 4 F %ol 539
F shelo|ut HA4
o2 g7 wed 2
l ARSI A TR
< o]-&3HA| ZaH| =
él% OI% Hl%f&s%‘«l HE7 2015

M7 Zxol e

ZE}L ol

COVID-19 A-F2 Had o] 271321F 4 F J=ol
ufg} oA A F kel f-2gk zho) 7} LA EelEh7]
A3 EgrRdnAdgdny A5 Algste] <& 7>
AAEH Gt 27FE A A Aee 27 AE AAE
HAES] ALY 2 7|Fo R A, F, 17 B73GE

o], AR 1(A)S 27.85% W 9h AHE$12(F) = 27.85%~
48.90%, AHEI3(A)S 48.91% oldo = BFatalch

<& 7>ol Uehi Ane 2 FEo g H|
COVID-19 -3 &2 o | mEAe 314 ¢kgiet,
COVID-19 o] Hell= F3t A o] 73-9- ol =] (p=0.003),
) (p=0.016), A" (p<0.001)l|A] #2137k 2ho] 2 B3
31, ofghg o] - ol A(p=0.010), T31E(p=0.041),
T A (p=0.014)cl14] frof gt Apol5 BTt FetAg e
U A dF 7 AHE9l1 Jeroh 29 2, 3 Fde]
FrolatAl Eokar, el e AR 92 Fde] v

‘_,

(F 5) COVID-19 M - 5 NOVA AlZZt AIZ Mz

] ~ COVID-19 o] d COVID-19 A]7]

l:ﬂ)‘ %7 3L A 3E -

T 27FEAE (2018~2019) (2020~2021) F p-value

a1 647.36+18.90 596.60+20.34 2.43 120
] EER 15.480.70 15.3240.80 0.02 885
A3 ()

E 145.98+6.44 151.96+9.48 0.21 644
EER 573.69+18.55 530.04424.21 434 037°

DOE I Ha JFRAE O I bRE o8 AR 2% 0L 7FRAE; a2V 2/FRAE

*p < .05

(% 6) COVID-19 H - & =JI34

. NE COVID-19 ©]H COVID-19 A]7] e povalue
(2018~2019) (2020~2021)
2713 W 27.95+3.02 21.0742.64 2.13 145
< 196.01+13.08 193.53+14.65 1.52 218
S 7I8F S8, A&, ofo]2ad9 66.09+5.36 61.60+6.25 0.08 771
22 g 28.59+1.44 27.66+1.73 1.66 .198
pe S HF 53.43+3.95 48.47+4.12 0.42 515
2 Z5F 0.35+0.23 0.65+0.57 0.14 704
= S5 9 3 A& 115.26+8.63 104.47+8.30 1.77 184
© 2 22.35+1.65 18.84+2.06 1.46 227
72v8 =g A= 2 7|8k HMR 22.11+3.08 22.80+3.63 0.00 947
LIENCS 23.29+3.81 11.9442.53 6.07 014"
o A 2.99+0.61 2.85+0.65 0.07 787
78y 27 15.26+2.10 16.15+2.21 0.20 .655

*p < .05
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HAaro sgton, Ak A3 AR B 428 = ASE BHudk¢ith(Heo et al., 2012; Woo et al., 2016).
2, 30| o5l =3kt At o] A5 el Ao} w3}
2 AN AHE912 ko] AR 901 AT} o))
A SSEAL, whol A AT 4912 ko] 9 1,3 V. 48
Aeknct feldoz 3t
COVID-19 A171 ol JrM % A4H(p=0.016) )1 4]

2 Aol IR gL A|7-871(2018~2021)
T frofgh Apol & Bl o3y o] 79 A (p=0.044), o] YAldolE] S &-8-te] ikl A A (9H 2~184)
%Tﬂg(pzomspﬂ A frojgh atol & B vk FetAlel  1,122%8 e COVID-19 A3 HAdo] 2713
A A FTES A3 AT ke AE AFE A AF A 2 AT RS v B sk
EZ} 2R G R fofat Al #9kaL, oghe] oy o] 5 $18) W 2447 S A A AT E= 2 =
2|9} B3l e A2 R ko] A1 HYHE =2 NOVA A1Z 2E54 7 of g} A 2535l A8 % g
ot f-2ofaHAl =9kt “H]iL AL z7beAF ATl Z3l9on, BRRAF ARSI I dFzAte] B4
FoWH G| A A FHEO| FobAl= v o8t g uboJsle] BT E ARG AP 1 A
Sy 3} %43*0] Eth= Aolth o] 49 23 2t} AA, COVID-19 A-F HAde] F9 4
Aol whet A st A A Ak 2 AEe TR ol wet 27 A 3 O3S vk A3, COVID-19
o ZFol7} a5 AlAFSHTE A 04?01]*13 FeH2 o A7) d o} AALE F 5 o)t AR H o s, H A
A2 AP E} 7 AF A H ] ol BaL, 53] oy 2AE F 4 o|slE BEfAF o T 2 AE
A eyt 2o JAEFE(HHA, Ut 5), B, A FHEFo] sl 7HAE gt =35 COVID-19 o] Ao
7FESFHEAIA, J, wold 5)E AT AFskeE v =2 ES A S E, FEH o o] Fria el
o EF UAER(Y, AL, 22 F)E AT 2855, ofF] 2Al A2lo] H&5F, ol % 2Abe] Fuk
(E7) COVID-19 ® - & ZJI3AIE M3 HEzo o ouXd M3
Z7FEAEZ AAL HAE%)"
< Lk el 1 e —‘W};;%O 2J1 ) T 3 F p-value
o9 =] (kcal) 2,152.21+81.05° 2,565.57+75.88° 2,432.76+98.96° 5.95 003"
g erstE(g) 325.59+13.33 362.38+12.27 336.75+11.50 2.17 116
ol = (g) 85.30+3.65 100.16+4.11° 86.93+4.99° 423 016"
iiur A (g) 53.40+2.64* 75.32+4.02° 78.91+4.98° 14.47 000°""
o1 ol =] (keal) 1,645.14+60.71° 1,918.32+67.79° 1,796.24+85.54% 4.67 010"
F3lE(g) 243.83+9.99° 281.70+11.50° 262.46+11.17® 324 041"
o ol A (g) 61.46+2.71° 73.22+3.74° 60.13+3.60° 435 014"
2|4H(g) 45.09+2.68 53.44+2.48 54.60+4.43 2.92 056
o] 2] (keal) 2,044.19+94.58 2,200.99+78.73 2,307.61+104.05 1.80 168
g eskE(g) 294.90+13.44 310.52+12.85 328.89+15.42 1.39 251
w2 (g) 85.94+4.96 84.3943.73 78.52+4.04 0.89 413
ﬁiur A% (g) 55.72+3.71° 66.26+3.69% 72.66+4.55° 420 016"
ol ol %] (keal) 1,530.21+67.76" 1,760.20+61.71° 1,704.41+80.30% 3.17 044"
erslE(g) 218.01+8.74° 251.13+10.73° 246.41+11.10® 3.07 048"
o ol =l (g) 60.9243.49 67.11+3.14 57.7143.56 2.02 134
A (g) 43.33+3.26 52.33+3.31 52.36+4.74 2.40 .093

DAY 1 <27.85%, A9 2: 27.85%~48.90%, AHE-9] 3: >48.91%
*p <05, **p<.01, ***p<001
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