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Abstract

The purpose of this study was to estimate seasonal variation of nutritional intake and quality in adults in
longevity areas. Dietary survey was given to 469 subjects over age 20 living in Bukjeju-gun, Yecheon-gun,
and Sunchang-gun of Korea, using 24-hour recall method every 4 seasons over one-year period. The mean
daily intakes (%RDA) of 4 seasons were 1313.3 kcal (72.0%) for energy, 47.3 g (82.2%) for protein, 20.2 g for
fat, 228.0 g for carbohydrate, 12.8 g for dietary fiber. The differences were hardly significant among the seasons.
Mean daily intakes of most of the vitamins and minerals were lower than RDA except vitamin C and folate,
especially %RDAs of Ca, vitamin D, vitamin Bs, vitamin E were less than 60% of RDA. In general, nutrient
intakes were high in spring compared to other seasons except vitamin C which was high in fall and winter. Mean
daily intakes of cholesterol were 151.7 mg and 124.3 mg in males and females, respectively. The differences
was significant between the two sexes but not among the seasons. PUFA : MUFA : SFA ratio of the subject
was 1.0:1.3:1.2. Average CPF ratio of energy intake was 72.7:14.4:12.9, and energy intake ratio from car-
bohydrate was low in spring, in contrast energy intake ratios from protein was significantly high in spring.
Mean adequacy ratio (MAR), an index of overall nutritional quality was 0.64 for female and 0.71 for male. The
indices of nutritional quality (INQ) were over 1 for most of nutrients except 0.73 of Ca, 0.87 of vitamin A,
0.69 of vitamin B2, and 0.65 of vitamin E. Both MAR and INQ were significantly different among sex and seasons,
values were higher in males than in females and were higher in spring with the exception of vitamin C. In
conclusion, subjects in longevity areas did not consume enough nutrients quantitatively as well as qualitatively,
especially Ca, vitamin A, vitamin Bz, and vitamin E. Also mean daily intakes of most of vitamins and minerals
were insufficient in females, and were significantly different among season. Therefore we must consider a
counterplan to augment nutrition intake for them. In addition, it seems to be essential to add micro nutrients
to the food composition database to estimate dietary intakes more accurately.

Key words: seasonal variation, nutritional intake, longevity area, adult, MAR, INQ

AN 2 8) 2 F3(9-13), :=21(14-19), A ¢} FEA A 7}] vl 4

TF(20-24) S-0] dsl o} b E-Ro] ok 13] 9] Ao]d HEALA

ol F x5t Folo] thgt FAAR G2 3T #Z AR v @3k oAl Frhe] aFch 2dd 15
H)go] EhW Aol g AH= wWol sk A&, A 9] 24417} 3 ol &k Alo] A ZAL WS 7]ejH o] B
3, AR 5o FEX oI o] AF dF] xFH 3} oA & kol diatrtol e FHAslng e AEAH
FEER 271813 S-S € 5 Aok el FEAGY el o B3k $) 3 (the United Sates Committee on Food
QR Z7lol| whE vl s} 1 o= wWEck: HAE] o Consumption Pattern)& Y& 7l s 11d o
5 glch

SO

o] 7)7koll 4219] 24217 Bkl o8 Zabshi W 244]

¢

A Z7HA] BE2A G A Y 2 ASE AR 3 dF 7} 3| A (repeated 24-hour recall)& AHEE A& A|gks}
A2 AAALY AT AR 2AG Al % xal(1), AFA Soloh25). =gk doka A H ke HrldA FHql A=
A A9l(2), 5] 2&£AQ Ful3), ¥YU45), F2H446- = ook Ak 3 v &2 HoE 5 9lov) GFEA

'Corresponding author. E-mail: choejs@rda.go.kr
Phone: 82-31-299-0591, Fax: 82-31-299-0553



31‘6}"4
S 2 ":T/‘]ZJ_ T U
o = MFAQ e B2 AR ko] ¥ v A= F& A
= ol ek el e o
Al et FA AA HrbE A o] Fol Ao} gt INQ
(Index of Nutritional Quality)+ Windham £-(26)°l] <] &} A}
SHol 2 AU ST E A3l gk FFS Al
3}._—1—7_ 7}k ol ok_)l\__o,] ;Q__CJ_ ;z}r,].%}‘_:_ u].ul © 2 (26) oﬂa}: x‘j _ir] 7}_
2 FE X golyt el FFH el FR o] SH 1 9l
b AW ol A o) g8 3ke wlgFoly A7 §4] o %"\24
A g Fazell gk H bz o] Foi A a1 ol A Lot Al E
9} ] &k E.?'{]—Z—l o]t ZA A 3217}-7}- -1 —;Ea‘]— Al A o)},
I Fol A= A I o] 71 Alo| A, wiell D, Edl A~
A4t 55 ALY 7 ole A tﬂ“’]ﬁ‘ﬂ]ﬂ*ﬂ b7 A
vl elnl Bg, B E}9l E, folate 58 o] £4x85 2A4E
g dlolejlo] 27} Sl& Rolrh Aol frw dofsty &l
ol 42| el th7F FAE A2 wbA] E3jelrt Al A AL
3] o] Azl A 5P A] A ke whedo] AlojAdfo] W2 A F
oF FAEo] & & vk &9 Aol 714 (fiber hy-

A
e
2
fl
e
. i
)
s
K
E,E
L
i
ot
_(|){_r‘
)
rl

o

23

1 0]

o
2 ok

o

Xa]
=

2.

pothesis)o] A qtF ©] F(27) B2 A3 A, G3h2] o ol 2 3
o] Algte] NI E|HA Alo]H-Fo F8Alo] A5 7] A
zgc). o] o el vl AR ol A= A 1—*«] /:}O]’“

=] x-)_r{a]:_@‘ 5.743}1 /ﬂo]/w o Mz =5
7 9)eh28,29). mas A ubake] A A& »yo*.;zo A wu
AR 2 % Yok Aok Aol
g vetell A e Al e Bl At A% 5
ol AH A &A= ZA}(32—34 ?‘f}°=l =7l A7t} B
Br7heta olvh =¥ A8 2
3] kglellAl e #5E A3t “‘Eh_ Hu¥xgled, vjet
71 Bs, BIEFR] Bio9} g3 Abo] 7 8l o1 & 5}7F 9=
ol el e szl thigh Aol A A st a glek(35).
€ d7e %] v gl 53] & 3 $EAA A
Q159 o oFA e & ol W 72} of 43] 6] A3 244
0] 45k Alo] A # ZA}E Edlo] odoF A3 Ay

_E.
65
L
w
=
R
é
_8.

H‘

00, M w8 l"
o
e
mlo

Q
7t 3

2 opd ™ o2 Wostedch ma @A ATl o
F7}7} 78] o] 2ol A 4| 9re Aol Aok ulehel D, 2 el
2+ APHFAY, B] bR By, ¥1EbR] E, folate 4 3 AE) 2 shobgro.
24 FEAe] Gop ) APEANL AT | 2AEE AT
shaat ek

ATUS o

—

EARX|Y U cjad
2 AFeolAe] TE F2-L J2YE A5 wAo g
2 21(36) A F% 2R FT3 2000 39l BA AN L E
I

@ FSFEA Aol O3 A F TR QAT 10

2 xqle A s AHAH 669

2 1004] ©)A} v]g-o] 7FA T 854 o] Ak A= 9l) vl &
w3 22 20 A (AT, AHD)E 13 TR 2 o)
7+ 3o BT v ge] 7 & 9 998 27 whEell
AFeE 404 o)A A g AF A7 R A3
sk B 22 200249 74 129 HE 20039 49 284U 7R
ISRAL 737‘4 2 A G o] A3k 404

01/ﬂ- M o] u_l t.o]_%

a9 EE 2Fao] 46982 o WA s
NNIEEN
Aol 44 2abe 7k AEZ 154 197 % 4319 ¥

o] = 7

24212k 32 ol 2} s A ”o":‘f— sto] A4 A& E3f
42 P AAFHE Akt 224

44 —’-‘—”]i S ALl Azt
Fatsich ) chert 2ol =2 7
g 255 Hagsr) o8 v Ay 7k =8

S el AT $XY FHE -ﬂr“d‘}i ], A3 Eekel o
T A F4E Ao 'FAe Fe] AR'3NE F
T2 st Aol A 24} @-‘4’% CAN-pro 2.0(38)% ©]
8t} A 1d 2 ok AHAFE AEIAC

AUIHE F4 U BlolE slo|Ast

CAN-pro ¥z Hlo]e] o) o] £35]0] 917 o4& A
o145} ulehl D, Blehe) By, Bl 204 bR S
Ao F2 95 $AREE 14T ¥ By, vl
2l E, folate®] #%-& 7hed S 4 dlolet2 $3 Bg
glod o] & o oFa A FH S AAtstdch = AEAF
100717 9} 2 39 EH"‘XP:—"l AHTAEE FAHLE T
w243 ASabs, AR S
3kl ot

Alo|MF

Ministry of Health & Welfare(39)2} djo] & wo] A&
22 dled 243kl v Hwang 5(40-42)¢l 2l 2415 =}

o o > T

48N 1> > e

2

2% HA3A02 A5l D el AN BAHA g
Bgol, AT 2%e] HalAE FEUVED HEY LR
BAEe] G ghe ol ghle.

BIEITI D, ]EI2] B
Ministry of Health & Welfare(44)ej| 4] 241 %l Z]-_?:_E
AR Mzl v g ARl B4 E =] ¢
. i}

NEAAELUAZ) FAHA e e ol 6})304.

EaiA Xjubat

Noh 5(45,46)°] #4% A2 & o= Adsisin &
o) AgelA FAHA ¥ AFL Kim 5UDo] £MF
A8E ol8dtdeh a2l BAHA w2 AFe] Ase A
B2 7 FAR AET FAsA AFstel Akt
o, 55 HEL AZIPE e AFEE 98 THF
FAYE o 2 Ay e

kol ok Atolle BT
Al

H5ze 24 B



670 E R

HIEHRI E

Ministry of Health & Welfare(44)ol| 4] B41% A5 & F
Aoz Addatol o4 AlnolA FMEHA| 42 HES
Korea Food and Drug Administration(48) A} 58 ©]-4-3}41
t} 2 99 AFL CAN-pro %394 DB #(38)2 a2l 2
]8435t}

at

Ministry of Health & Welfare(44)o| 4] #4135 25 & F
Lo g Adstga oo 2} 2ol A H/‘“QX] ko A EZ
Yon(49)# Kim(50-52)0] 248 18 o}-&3lgic) 1 29
A1Z e CAN-pro %44 DB 32 2dlZ o] &3¢t

o rlo tu

7vakdh.

doFiAFA FA Hr): cdofdAg Wt (%RDA)
ARER N 19 Fokik RS GFaEE e A,
Aol A3t gkl dFAA e v wated ofoff gl
FE&2 Aatsldnl dda ALY HrpjeeEe |
Areke] 75%nlvk-g A F g A AH7E 2 J2R, 75~
125%+< HA 3 7122, 125% o] A #sle A= 4 F7)
=2 Zle® Hrpshgch

Cholesterol, Ea3ll A~ =|8}4k8) A # gk3} 3} x| upAat whel
Z XA AL, AR 28 A A B &S AlAEs T &
N A] Al F Bkol] HgE FFed kA N ES gotrs] 9
&}e] CPF ratio(carbohydrate : protein : fat)& A AFs}ich.

doka 4Ae] AA A7 Q%2 A A E(nutrient ade-
quacy ratio: NAR)¥ 7} of oF A& A 3 3-8 Wabakd dgt H]%
2 Aae o, 1.8 Ha kX 2 dAste] 10] W=
o= 12 7}3teinh, =gt zF Al A E 2 A AR /\lo]M
# ] Al (overall nutritional quality)-g &% 3}7] ¢35} 107}
A ekae] goi AAEE Poted Fd A4 E(mean
adequacy ratio: MAR)E A4kl

dops A%

NAR = —yo A lo] Yol 2% 12 &
6 o1~ ]

10704 sl dopa
10
1070 dopas: A, A4, A, 4,

By, Blebe] By, vho]o}al,

7‘(11

AR

MAR =

Hlergl A, Wjehu)

wlehel C, viwk E
ok

o

F

o

A 4*(index of nutrtional quality: INQ)= &
o] AR digk v Sg d3F 4] A
Gl T Fey, dEE rFoE slgeng o
ko] 7)) olz] dek g g8fo] &5 rq] = o:lookig]
A# 7bs ARE el £ &
INQ7} 10) d v, g

A

o
o o2 of

o3l
ol to br
fo fu
559. o 2

|
BAAT A Ak} AE @& 7o) GA s ol
BA\glo] HAST ol AGH o2 Frbsh whyelch
INQ =
=% doba AR oka Wl e v £
Qo AR Aok ATl chat ¥H0%)
SAIME

TAH 235 Y592 SPSS(version 10.1) T2 188
o]-&-3te] ZAVYEH R W& W Y FF HAE A&}
R, 7+ ”%7}3] P Apole] f-o44-2 t-testel -4611
%RDA-J 75% ©1, 75~125%, 125% o] 449] F-Ei& x*-
testZ, 3oka A —’H ko] A z}o]i= One-way ANOVA
2 73%3}9 3 Duncan’s multiple comparison testel] 2] s
p<0.05¢ o FelAel e AR sk

[N

o o nF

TACHAIXL S| QlutE M

hAkzte] AW W @172 Table 101 viebdl nls} e} 2
4699 F A7) 1179, HAx}7} 352 0.2 Az}7} @zl 8]
3 o 3 A = gkt akabe] Fa A& dR7l 685+
11.34, 3217} 68.02:11.74) 0], 604 vl ko) 19.6%, 60tH 7+
33.7%, 7T0H0 7} 30.19%, 804 ©]Ao] 16.6%2] X5 %3}
60~70tH =<l Blgo] Z}A wWgkth

At MElef 3X HI|

A7 1Y 9% 2 9FA2 AFAF(% RDA) - A} A4t
Ape) A% 19 G 2 d%L HFHF(%RDA)L- Table 2
of AA=E ATt ZAF AR H 32 1313.31334.7
keal(72.0%6)°19, ¢ Zh2} 1491.31363.7 keal(72.3%), 1254.1
+302.6 keal(71.6%) 2 A o] whebs] A afel] 3 B E-&
o= fre] A ]l Aol & Bolx) gkoprh. & ZAL RS A&k
A3 e AR 5% FFAx & vix o, 2001 A
74+ o k2 AHE3)9] G AA Y F719] daFal 18831 keal (916
%)9} SongT} Paik(p4)e} AW Ao Fule] 43 A3 1673
keal, Lee 5(3)¢] %2299 7-9-(2212 keal(83.2%)) 1.t}
gateh o]l & 2L 3 23 kglo] AAde v &

Table 1. Sex and age distribution of the subjects

Age (yr) Male Female Total
60< 22 (19.7) 69 (19.6) 92 (19.6)
60~69 42 (36.8) 115(32.7) 158 (33.7)
70~179 37 (27.4) 109 (31.0) 141 (30.1)
>80 16 (16.2) 59 (16.8) 78 (16.6)
Total 117 ( 100) 352 ( 100) 469 ( 100)
Average 68521137 680117 68.1+116

UN (%)

“Mean = SD.
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Table 2. Comparisons of mean daily intakes of energy and nutrients by sex (%RDA)
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Male (n=117) Female (n=352) Average t-value®
Energy (kcal) 1491.3+363.7 (72.3)" 1254.1 +302.6 (71.6) 1313.3+334.7 (72.0) 0.96
Protein (g) 5437184 (83.4) 45.0+15.9 (81.8) 47.3%17.0 (82.2) 051
Animal protein 22.3%15.1 169+12.4 18.2+133 351"
Plant protein 32.0+7.7 281+7.2 291475 ot
Fat (g) 242+15.2 189*11.6 202+12.8 4
Carbohydrate (g) 243.6+£49.4 2228%46.8 22801483 2117
Dietary fiber (g) 149+ 46 12.0+4.2 12.8%45 6.23""
Ca (mg) 428.4%+203.2 (61.2) 348.1+149.5 (49.7) 368.1 £ 167.9 (52.6) 3.94™
P (mg) 771.0+274.8 (110.1) 632.2£217.0 (90.3) 666.8+£240.1 (95.3) 497"
Fe (mg) 10.28+2.67 (85.7) 862+264 (70.4) 9.03+2.74 (74.2) 6.46""
Animal Fe 196+1.12 1.48+1.12 160+ 1.14 397
Plant Fe 8.32+221 7.14+2.16 7.43+223 510"
Zn (mg) 7.22+2.21 (60.2) 6.03+1.84 (60.3) 6.33+2.00 (60.3) -0.05
Vit. A (ig RE) 493.4%=270.8 (70.5) 4215+342.2 (60.2) 439.4+327.0 (62.8) 232"
Vit. By (mg) 0.90+0.48 (84.2) 0.71 0.27 (70.7) 0.76£0.35 (74.1) 307"
Vit. Bz (mg) 0.70+0.29 (55.3) 059£0.28 (48.9) 0.6210.29 (50.5) 257
Vit. Bs (mg) 1.35+0.44 (96.7) 1.12-0.43 (80.2) 1.18+0.44 (84.3) 504"
Niacin (mg NE) 12.36+4.95 (89.8) 10.03=4.27 (77.2) 10.6+4.6 (80.3) 353™
Vit. C (mg) 84.2+40.4 (120.2) 69.2138.0 (98.8) 72.9+39.1 (104.1) 3647
Folate (jg) 2945+106.7 (117.8) 243.4194.0 (97.4) 256.2+99.7 (102.5) 492"
Vit. E (mg «-TE) 5.52+2.35 (55.2) 4.45+2.48 (445) 471+2.49 (47.1) 4.09™
Vit. D (mg) 2671269 (30.2) 2.74+324(30.1) 2.72+3.11 (30.1) 0.04

"Mean+SD (%RDA).

PNutrient intake as percentage of RDAs are significantly different between the two sex group.
*Nutrient intake of fat, carbohydrate, dietary fiber, animal protein, plant protein, animal Fe and plant Fe are significantly different

between the two sex group.
*p<0.05, **p<0.01, ***p<0.001.
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Table 3. Seasonal comparisons of mean daily intakes of energy and nutrients in the male
Spring Summer Fal Winter
Energy (kcal) 1568.7+511.6 (76.5)" 1441.5%520.9 (71.0) 1477.8+531.7 (72.5) 1477.1 +436.6 (72.6)
Protein (g) 50.9+27.8 (91.7)% 50.4+24.4 (77.6)" 53.11257 (81.5)® 5371246 (82.4)®
Animal protein 27.0+22.7° 191+20.6° 21.6+21.5° 21.6119.1°
Plant protein 329%108 31.3%10.1 315+11.6 321%11.7
Fat (g) 262+18.1 21.6+20.1 249+958 24.0+184
Carbohydrate (g) 2456+755 242.9+70.9 2416+ 76.0 2443+72.7
Dietary fiber (g) 15666 14.1%53 149=+7.1 151%66
Ca (mg) 474.1£324.7 (67.7)° 373.3%£277.0 (53.3)° 4529+ 289.7 (64.7)° 413.3£226.6 (59.0)®
P (mg) 852.9+427.4 (121.8)° 705.31351.3 (100.8)" 7706+ 377.4 (110.1)™ 755.21£338.8 (107.9)™
Fe (mg) 10.90=4.48 (90.9) 9.80+3.41 (81.7) 10.21£3.85 (85.1) 10.19+3.77 (34.9)
Animal Fe 2.93+1.80 1.79£165 198+166 1.83+£147
Plant Fe 8.68+3.71 8.02+261 823+321 8.35+3.23
Zn (mg) 7.70+3.48 (64.2) 6.99+2.99 (58.3) 7.09%3.12 (59.1) 7.10£3.75 (59.2)
Vit. A (ug RE) 659.7629.9 (94.2)° 516.9+490.3 (73.8)° 427.1+:310.6 (61.0)° 369.7+282.7 (52.8)°
Vit. Br (mg) 0.95+0.49 (88.3) 0.87+0.81 (81.2) 0.90%:0.70 (83.9) 0.89=0.57 (83.2)
Vit. Bz (mg) 0.83%0.43 (65.2)° 0.6210.36 (49.2)° 0.6920.44 (54.3)° 0.67+0.39 (52.3)°
Vit. Bs (mg) 1.51£0.64 (107.6)* 1.32+0.63 (94.6)° 1.27£0.61 (90.6)° 1.32+0.67 (94.0)°
Niacin (mg NE) 13.7£6.8 (98.7) 121£7.2 (88.4) 11.9%6.5 (86.5) 11.8+6.6(85.1)
Vit. C (mg) 74.0+43.9 (105.7)° 70.6 435 (100.8)° 97.1+756 (138.7)° 95.0+75.3 (135.7)°
Folate (ug) 332611822 (133.0)* 202.7+154.0 (117.1)® 2746+:134.8 (109.8)° 2781+154.6 (111.2)°
Vit. E (mg a-TE) 6.36£4.08 (63.6)° 4.88+2.93 (48.8)° 5.34%:2.90 (53.4)° 5.4813.46 (54.8)°
Vit. D (mg) 3.19+4.40 (34.7) 2.03+t4.41 (24.1) 3.071:4.59 (34.2) 2.40+3.97 (27.9)

"Mean+SD (9%RDA).

PMeans with different superscripts within a row are significantly different at @ =0.05 by Duncan’s multiple range test.
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Table 4. Seasonal comparisons of mean daily intakes of energy and nutrients in the female
Spring Summer Fall Winter

Energy (kcal) 1275.0£427.0 (72.7)" 1277.8%:388.1 (73.1) 1235.9+£391.9 (70.7) 1227624204 (70.1)
Protein (g) 46.8+23.4 (85.0) 465224 (84.6)™ 43.4+20.2 (79.0)™ 4324208 (786)°
Animal protein 180+19.4 17.6+190 16.0t16.1 158+154

Plant protein 2871100 289*95 27.4%97 274%104

Fat (g) 20.1+18.2 19.0+156 179+139 186+15.3
Carbohydrate (g) 2238+64.9 227.2+618 221.8+66.6 2185+70.4
Dietary fiber (g) 12357 12.0%5.3 12.0£6.0 11.9£59

Ca (mg) 370412539 (52.9) 340.6+191.1 (48.7) 346.1+211.5(49.4) 335.1+213.5 (47.9)
P (mg) 659.21320.1 (94.2)* 649.4+283.8 (92.8) 615.1+275.8 (87.9)™ 605.11295.3 (86.4)°
Fe (mg) 8.91+3.98 (72.8) 8.92+4.13 (72.8) 8.33+3.32 (68.1) 8.32+3.63 (67.9)
Animal Fe 1.49+154 1.62+257 1.45+1.28 1.36+1.23

Plant Fe 7.42+3.44 7.30+2.81 6.87+2.80 6.961+3.15

Zn (mg) 6.22+2.75 (62.2)° 6.24+2.63 (62.4)° 5.81+2.22 (58.1)° 5.84+2.78 (58 4)™
Vit. A (ug RE) 489.3+485.3 (69.9)° 500.8+778.1 (71.5) 376.014146 (53.7)" 319.8+327.0 (45.7)°
Vit. By (mg) 0.72%0.36 (72.0) 0724033 (72.1) 0.67+0.31 (67.0) 0.72+0.42 (71.8)
Vit. B2 (mg) 0.63%0.37 (52.3)° 0.60+0.44 (49.8)™ 0.57%0.35 (47.5)™ 0.5510.33 (46.0)°
Vit. Bs (mg) 1.19+0.56 (84.7) 1.21+0.57 (86.3)° 1.06+0.52 (75.6)" 1.04T0.52 (74.1)°
Niacin (mg NE) 10.49%6.29 (80.7)% 10.82+6.57 (83.2)" 9.55+5.34 (73.4)" 9.28+4.84 (71.4)°
Vit. C (mg) 64.41452 (92.0)* 61.3+36.4 (87.6)° 71.9+66.2 (102.7)™ 79.1£80.6 (112.9)*
Folate (ug) 263.4%153.0 (105.4)° 255.7+158.2 (102.3)° 2265+ 118.9 (90.6)" 228.1+125.7 (91.2)°
Vit. E (mg @ -TE) 4.82+358(48.2) 4.27+3.03(42.7) 428297 (42.8) 442354 (44.2)
Vit. D (mg) 3014463 (32.7) 2.73+4.76 (29.7) 2.77+4.29 (30.2) 2471388 (27.4)

"Mean=SD (%RDA).

IMeans with different superscripts within a row are significantly different at «=0.05 by Duncan’s multiple range test.
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Table 5. Seasonal comparison of cholesterol and fatty acid intakes by sex

Spring Summer Fall Winter Average
Cholesterol (mg) 180.6+182.2Y 133.9+167.9 152.3+160.7 140.0+131.0 151.7+162.0
Male SFA : MUFA : PUFA 12:13:10 1.0:13:10 13:16:1.0 10:12:10 11:14:10
Trans fatty acid (g) 0.05+0.14 0.09+0.49 0.12+0.94 0.03%0.11 0.07+054
Cholesterol (mg) 1266=151.2 127.2+156.0 122541412 120.9+142.7 124.3+147.7
Female SFA:MUFA : PUFA 13:1.4:1.0 1.1:13:1.0 11:13:1.0 10:13:1.0 11:13:1.0
Trans fatty acid (g) 0.05+0.37 0.05+0.29 0.05+031 0.04+0.19 0.05+0.29
Cholesterol (mg) 140.1+161.0 1289+ 1589 129.9+146.7 125.7+140.0 131.1+1519
Total SFA : MUFA : PUFA 13:14:10 11:12:10 11:12:1.0 11:1.2:1.0 12:13:1.0
Trans fatty acid (g) 0.05+0.33 0.06+0.35 0.07+054 0.04%0.18 0.05+0.37
YMean+SD.
Table 6. Seasonal comparison of CPF ratio by sex
Spring Summer Fall Winter Average
Carbohydrate 68.4+10.0"° 72.7110.6° 71.1+11.7° 70.8+96% 70.8+£10.6
Male Protein 162+452 144£37° 149+36° 15.0£35° 151+39
Fat 153%7.3 12.9+83 14.0+96 14.2£7.3 141%82
Carbohydrate 72.7+10.1 73.2£10.2 73.8+95 73.47908 733199
Female  Protein 144+36 144+39 140£36 139+35 142+37
Fat 129+179 124+77 122+7.3 127£76 126+76
Carbohydrate 71.7+10.2 73.1£10.3 73.1+£10.2 72.8+98 72.7+102
Total Protein 14.9+39° 144+3.8° 142+36° 14.2+36° 144£38
Fat 135+738 126+79 12.7£80 13.0£75 129478
YMean + SD.

"Means with different superscripts within a row are significantly different at @ =0.05 by Duncan’s multiple range test.
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Table 7. Comparisons of nutrient adequacy ratio (NAR) and
mean adequacy ratio (MAR) by sex

Male Female Average  t-value”

(n=117) (n=352)
Protein  0.79+0.19 077020 077020 099
Ca 059+021  049+020 052=021 433
P 090+0.16 0.82+0.19 084*0.19 418"
Fe 0.82+0.17 069£0.19 072%019 681"
Vit. A 0641027 0541028  056+028 3427
Vit. B 076%£0.19 068*021 070021 3557
Vit. B; 0547020 048%020 050£020 299”
Niacin 082+0.18  0.72£020 074*020 4707
Vit. C 0.89£0.19 079+025 081*024 468"
Vit. E 054+021 044*021 046+022 484
MAR 071+0.15 064+016 066*0.16 421
"Mean=SD.

PNutrient adequacy ratio (NAR) and mean adequacy ratio (MAR)
are significantly different between the two sex group.
*p<0.05, **p<0.01, ***p<0.001.
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Table 9. Comparisons of index of nutritional quality (INQ)
by sex

Male Female

(n=117) (n-3sp)  Average  t-value”
Protein 1131022 1131023 1.13%023 010
Ca 085040 069%025 073031 402
P 1501043  125+027 131033  6.02™
Fe 1191027 098+021 1.03+024 740
Vit. A 097+054 083%£060 087x059 228
Vit. By 1.13*¥042  098%£025 101031 380"
Vit. Bz 075022 0671023 0.69%023 3.16"
Niacin 1211025 106029 110029 5207
Vit. C 167084 133+070 1.45+0.75 3.33"
Vit. E 0.76£029  061£027 0654028 5.16™
"Mean + SD.

PIndex of nutritional quality (INQ) are significantly different
between the two sex group.
*p<0.05, **p<0.01, ***p<0.001.

Table 8. Seasonal comparison of nutrient adequacy ratio (NAR) and mean adequacy ratio (MAR) by sex

Male (n=117)

Female (n=352)

Spring Summer Fall Winter Spring Summer Fall Winter
Protein  079+021" 070+022° 073+023° 075£023°  074+023 075£022  072£024  071£025
Ca 060026  0471023° 051+026° 051024 0491025 048t025 0481025 0461025
P 0.87+0.18 0.82+021 086*+020 086+0.21 0.79+022°  080+0.22° 0.77£024® 0.751£0.25°
Fe 0.80+0.20 0774021  078+021  0.78+022 068+022 0691022  066+023 0651023
Vit. A 065033  05810.32" 0541030 0481028 0541032*  053%£032° 046+030° 041:£031°
Vit. By 077+021°  068+023° 0682025 071+024° 0661024 0671023  064+024  064+026
Vit. By 0627026 047t023° 051+026" 051+024 0501026 047+025° 046+024° 0.45+025
Niacin 0.82+1020° 0744022 074+022° 0751023 0.701£0.24™ 0727023 067024 0661025
Vit. C 0.80+0.26 0.78+026  082%025  0.79+0.29 0.71£029 072028 070030 0691032
Vit. E 0581029  048+026° 0521024 052+£026® 0451027 041+025 0412024 0424027
MAR 0717018 06410.17° 066+0.18° 0667018 06310.19°  062+018 05020.19° 058+020"
UMean=SD.

PMeans with different superscripts within a row are significantly different at @ =0.05 by Duncan’s multiple range test.
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Table 10. Seasonal comparison of index of nutritional quality (INQ) by sex

Male (n=117) Female (n=352)
Spring Summer Fall Winter Spring Summer Fall Winter
Protein 1.18+033" 108030  111%031  112%0.32 114+031  113+031  110£029  1.10%0.30
Ca 088+055  078%055 0941060 084048  072£041 067034  071+033  068*038
P 157+£059  142+054  153%058  1.48=050 1274038  125%034  123+036  121+0.38
Fe 1204042 1193035  121+038  1.19%+0.38 1.00£032  €99+032  096+027  097+0.28
Vit. A L19+1.05%  1.07£097° 0892066 075£057°  096%089° C(96+1.26° 0757076 0.65%0.63
Vit. By L17+049  1.14%103  1.08+044 110044 097+032 (981030 094031  1.00*0.38
Vit. B;  0841033°  069£030° 072£031°  070+029°  070+029  066£039 065029  064+028
Niacin 1.28+041" 1214039 1.17£032° 115+037°  1.09+050° 112+044° 1.02+038° 1.00+0.33°
Vit. C 141+£082°  1.49+103°  196%147° 195+160° 1291088 1224068 146%124° 158+ 1.40°
Vit. E 0824045 0712041  076+035  0.75%0.39 065+-037"  057£033°  059£0.32°  0.61+0.38"
"Mean+SD.

PMeans with different superscripts within a row are significantly different at «=0.05 by Duncan’s multiple range test.
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