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A Comparative Study of Dietary Mineral Intake Status and Serum Mineral
Concentrations of Postmenopausal Vegetarian
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ABSTRACT

The purpose of this study was to compare the mineral status of postmenopausal vegetarian women with those of the
omnivores, and to investigate the relationship between dietary pattern and minerals status in postmenopausal Korean wo-
men. The research group was composed of vegetarian women (n = 38), all of them were seven day adventists, who had
been on vegetarian diet over 20 yrs. Their anthropometric measurements, dietary intakes, and blood mineral concentrations
were compared to age matched omnivores controls (n = 38). The average age of vegetarians and omnivores were 60.7
yrs and 60.5 yrs, respectively and there was no significant difference. The mean daily energy intake of vegetarians and om-
nivores were 1518.5 kcal and 1355.5 kcal, respectively and their was no significant difference. The mean calcium, intake
of vegetarians (492.6 mg) was not significantly different from that of omnivores (436.6 mg) . The vegetarians consumed
significantly greater quantities of magnesium (p <0.001), iron (p <0.001), copper (p <0.001), manganese (p <0.001)
and dietary fiber (p <0.05). There were no significantly differences in serum calcium, magnesium and manganese levels
between vegetarians and omnivores. However, serum levels of phosphorus (p <0.01), iron (p <0.05), ferritin (p <0.01),
zinc (p < 0.001) and copper (p < 0.05) were significantly lower than those of omnivores. In conclusion, vegetarian
postmenopausal women may have low bioavailability of iron, zinc and copper. Therefore it was needed that further
study on mineral bioavailability of vegetarian diet. (Korean J Nutrition 38(2) : 151 ~160, 2005)
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20 ol AAAF] AALE e 9N 7753 gyt
1oJ4d 1227 ¥ 19998 ddoz AEARAE AAF

Al 514 dipel] 98 £ 5 Sl NEER), ¢
¥ 59 QA ER], da = AFEE, ZaEEoly o
528 X8 T AU FE] Ae A, 7§
of aigshs A ARt ATt AukalFe] Aol 2}
o7} YEF tiulste] ZhE 389 A F 769 IS A
Asigict. A2 B¢ 79l GR-E AHHSKe lacto~ovo
vegetarian®] 259%0|1, 7} GFE AFH o= ol

A7t 1393 = Ygich
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1) MNNE

A3 AlFE AA AFgAE7] (DS—102, JENIX, Korea)
£ ARS8l 7hHE A1 AdElelA AE o AR =
A2 Z73I5ich AT AF-E ol83le] AFdF A+ BMI,
body mass index = HZF (kg)/[AF m)]) & A&
AR 8 (body fat%)> AW =47} (TBF-105 TA-
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1. QIRNIEARS

AFdbdate] 17 L AAASAR] tidt A3k= Table 1
7 2o} A GukaEe] B A% 247 60.741%
60.5412 F24Ql o)zt iy, #H73 dH= #HAE F A
# 71l E T3] Aol QT T2 2SS A
A5 F2FQ 2olE Holx] ghon), Aol e AjalF
o] ARkAlFl vjsle] feldez A JeRdtt (p < 0.05).
3 g4, 93] g, 3 dYol S vE&E 7
ol Zol7t Ao, ARl oM E A Ao)E
Boj AAYEL] A AalFo) 33.4%, YHHaTol 37.0%
2 A7 AAEo] FIH LR okt (p<0.01).

Table 1. Anthropometric measurements in subjects

Vegetarians Omnivores  Signifi-

(N = 38) (N =38) cance”
Age (yr) 607 70" 605+54 NS
Age at menopause (yr) 486 29 476 52 NS
Period of menopause (yr) 12.1 7.8 134+t71 NS

Height (cm) 1550+ 49 1525+ 48 p<0.05
Weight (kg) 577 £80 578+68 NS
BMI” (kg/m?) 24031 249+28 NS
Waist (cm) 81673 829+ 6.2 NS
Hip (cm) 96.6 £ 52 972+ 65 NS
WHR? 0.8 0.1 0800 NS

Body fat (%) 335+ 6.9 37.1 £ 62 p<001

1) Mean = standard deviation

2) Significance as determined by student’s {-test
3) Body mass index

4) Waist hip ratio
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2. FILNF 4H

1) G I} AERE ME MNF

AToEA] 1Y B IF F3A AFHF) dig A
1= Table 29} Zt}h. G A#ZF A4Fo) 1518.5 keal
(ALF2 82.7%), YuralTol 1355.5 keal (B
72.7%) 2 A272] B diFt dFe] AF o] Yyt
217l Hj3le fojA oz Fich F D] AHS A
AT (52.7 g, AR 95.8%) 7 AuLAE (518 g, A%
2] 94.2%) 7ol 214 AJolzt QAT FEA Tl
o] AL AMATo) 15.3%, LuralTol] 34.9%% F-9
Al zpolE BT (p <0.001), 2001 =77} - Jgx
AP 2] 50~64A4] o4 93X 39.6%, 6541014 33.6% %+ B]
WA GRMAFEE fARE FEolglov HAFE S/ 5 F
4 AE AHE A o] A3 FE v gd
ERSlt Xdhe) F HHFL FolFl AJolg nolx| ¢
gt FEA Ae] AdHE dukaye] fogoz wsk
3 (p <0.00D), AE4 Ae] A= AATo] felFe
2 =34 (0 <0.05). FAL] AL AdlFo] 2700 g,
YukalFol 226.7 g0 2 A7 AT wroFow %
t} (p <0.01). AHLEHe g &35, aud, x2e]
Mg Fig. D2 A2 70.7 : 13.8 : 155929, ¢
HEAEE 66.8 1 15.3 1 17.98 2001 ZUAZAREZAP 3
73] 65.6 1 14.9 : 19.58} H]wA] YRKHES ARG H]&0]
ot AaEe B dEAHu) E3 A GRFHE))
Pai=s

ATzl 1Y B AETE AF A% ug 2
ZH= Fig. 29} 2ok A 27 9 1 AF A3FS
310.1 go& AuraF9) 249.2 goll vl foFow &
%em (p<0.05), A L AEF AFHZE AT 56.7
g, YHHAT 26.1 g2 2 F2JAQ 21015 BT} (p<0.05).

Table 2. Mean daily energy and nutrient intakes of subjects

Vegetarians Omnivores Signifi-
(N = 38) (N = 38) cance”
Energy (kcal) 1518.5 + 298.0" 1355.5 + 429.2 N.S
Energy (% of RDA) 827 = 167 727 = 229 p<0.05
Protein (@) 527 £ 11.6 51.8+ 195 N.S.
Protein (% of RDA) 958 = 21.1 942 + 354 N.S.
Animal protein 84+ 68 19.8 = 13.1 p<0.001
Plant protein 443 £ 10.8 321+ 103 p<0.001
Fat (@) 264+ 98 269+ 153 N.S.
Animal fat 29+ 29 99+ 6.8 p<0.001
Plant fat 235+ 97 170+ 13.3 p<0.05
Carbohydrate (g) 2700+ 584 2267 = 63.0 p<0.01

1) Mean = standard deviation
2) Significance as defermined by student’s t-fest
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Fig. 1. The ratio of energy coming from carbohydrate, protein and
fats of subjects.
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Fig. 2. Food intakes of subjects from each food group Significance
as determined by student’s t-test.
*: 0<0.05, #*: p<0.01, *++: p<0.001.

5 9 I AFY AT AT 826 g, UWHAT 47.8
go 2 AalFo] §RoZ Fow (p<0.05) 2001 F
A7 - FUZAP2] 504 o ozt HE HFAF 28.3~
30.1 grth Aa)Fe] AH o] AI3] Fol dhide 34
NEozqe ZaT7l F5E ¢ F Uitk

FAF 9 AuFel HHAFE AT 89 g, YT 10 g
(p <0.001), AAF DL AT 298.8 g, YukAF
200.2 g (p <0.001), BAFS] AHFLE AATE 1874 g,
AukAF 116.0 g (p<0.01), FNEL AFHke AT
32.1 g PY¥HF 223 g (p<0.01) 22 BF AJATo] &
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T, 91t 2 vl 77130 §Ro] ¥ 344
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Fovt At A% 4u71% w9kt 18y Sabaté”
7} Harcinge® Crooks (1964)9] 7 232 Q4% 1
39 2J&H v}29) lacto—ovo vegetarian®] A9 19 H
T+ 33~42 g9 AAFE A3k Ao® yeht} AdiEe
2 & AT QA7) FAF L A7) AFH e ¢
F Ath FARE AN AH7E R AoE Jehd
ofdlon} vy 2ie) &fafo] ol AHFE F7MAA

Fe/do] Y& AT BRI
7 2 21 AFS AR AATME dglen dut

AT 36.0 g (p<0.001), A E FEAlES AAZE A
AT 114 g, AT 62.4 g (p<0.001) 22 ALY
AF7E FoAog Wttt 71 9ol 2R, HAR, ¢, @
2 A 58 9 7 71ERE AR F 220

$9143 Aol7k 9.

2) FA N7} ASTE P MY

F714 A3 eel g #4 Ave Table 3, 49 2t
249 AT A2lTo) 492.6 mg (BFFE 70.4%),
AUNHAlro] 436.6 mg (AR 624%) 08 5T EF ¥
< AAFEE VeRo] dulelA et opa} A2 Fell
NANE Zgdd 5 Gt & EAFCE Rzl
ok 24 2w AHe ATl Wk (p<0.05), AE
A Zge) A AATe] 8 (p<0.001). AEEEE
2 20 43S AHEGE 0 (Table 4) AT A
AT0] & T AT 27.9% (1374 me) & XR|sh= =
B Fd02 Yehd vl gitAlFeiM e AATE 5 2
& AHFE 91.2 mgo 2 F TF 44F%] 20.8%F A
Fich 79 AqelAs AAAY Zg Q37 Gulklel
vt e zlo 2 et 9okt B A tidAte
BAE AL T BUALE B 25 AF7) Fob Aty
ol vl3t] 2] F3Fe] vlgle] xlolE BolA] ottt

Q9] A 3ke. #217o] 992.3 mg (AR 141.8%),
ukalFo) 875.6 mg (125.1%) 08 T2 Apo)2 B
o] ok, HEERE AT UNAE BF AR F
H FdoigloH, AT FFE F8 2o HF7 gury
ol vsle] felF oz =9k (p<0.0D). T of 912 A
F vl&L ATl 050, GukalFe] 0472 FAHQA 2
ol fldlth = wlAlAY AFshi= 160089 sHlqla)
UNRIE diibo 2 AojHHAeE vwst 23 H7 2
2] AFHZol QoM F 71 zjolE Bolx) ggtony, 7
& tf 1] AHulgel QoM AalFo] folHoz ¥t
thar 34 u)=2e] Z$ YuljlofA Qg Wol T3 &



Table 3. Mean daily minerals intakes of subjects

Vegetarians Omnivores Signifi-
(N = 38) (N = 38) cance”
Ca (mg) 492.6 + 140.6" 4366 + 2389 N.S.
Ca (% of RDA) 704+ 20.1 624 £ 34.1 N.S.
Animal Ca 121.7 £ 108.6 2029 *+188.2 p<0.05
Plant Ca 370.9 = 1144 233.6 +=103.5 p<0.001
P (mg) 992.4 + 240.2 875.6 =+ 311.7 N.S.
P (% of RDA) 141.8 = 343 1251 = 445 N.S.
Mg (mg) 3003 = 884 2227 1015 p<0.001
Fe (mg) 128+ 38 87 = 35 p<0001
Fe (% of RDA) 1057 = 31.9 728 £ 289 p<0.001
Animal Fe 09+ 08 19 £ 12 p<000l
Plant Fe 119+ 37 69 + 28 p<0.001
n (pg) 7.0 16 70 = 22 N.S.
Zn (% of RDA) 70.1 = 1561 731 = 205 N.S.
Cu (ug) 1.7+ 03 13 £ 05 p<ood
Mn (pg) 42+ 1.1 34 £ 09 p<0.001
Ca/P 05 0.1 047 = 0.1 N.S.
Ca/Mg 1.7 06 202+ 1.0 N.S.
Zn/Cu 42+ 06 570 1.1 p<0.001

1) Mean * standard deviation
2) Significance as determined by student’s t-test

2535 81go] wof & AT thE AFolqlth

g AHZFS HA ol 300.3 mg, PREATO]
222.7 mgl. 2 QA7 A7 FHeR w43 (p<
0.001), F¥E2E AN AF 27, AxH 57 F
AF o7 Yehdon], gukdFe] A¢ 1F, 55, AMa
F FAF oItk AAL Aukale Hlsle] nl1dE9)
AF ol 43t o1FE 7K ek AAANAA AdF o)
=2 AR A9 7R T34 53 Aie vkadle
2] F8 Fg4Fo)7] gFoit}. Az ofz] ITR A
A7 wkdlg dFZo] ARkl vlslEA vehtn
951‘:}-7.32)

Aol A AHA)To] 12.8 mg (FAE] 105.7%), 4
ykAlTo] 8.7 mg (VAR 72.8%) 02 F3Q) A0lE
BGo (p<0.001). Mo F94ET HE HHFS A
HpE o, AT JF, LT TR IR A A A
FZe 79.7%F Ak T FEAETI T, Uy
T AxF, J7, T/, R oleH, AT 3
F (0<0.001), ZA 2 AEF (p<0.05), AF%F (p<
0.01), AaF (p<001), HAF (p<0.05) & T8 2 A
F71 dukalzel visld el oR ¥9hy, 57 (p <0.001)
2 FAE (p<0.00D)E F3 Fo) AFE doz ¥
otk AT A AFeE o] v ng F=
£9] 5~10% AEE RL® T 2o] Qe 93l &
of B2 F§S Y=k T34 TR, Aol g
o Sl FEag ZaHERt vdds sl 8
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FAAFERCRs AR AU o8&l gt 187} o
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ojde] MFAL- FT BF 7.0 mgd A HHA-FE
Bglou, FHAETER AuEoe o HPALS F
7, ARVt 78 945010 T, GukEe 3R, 55,
Tt 59 FEAETs AT A3 (0 <0.001),
A&F (0<0.05), FAF ©<00DE B3 ol 43
7} Akl go] Blsle] fojA o E9ta, &F (p < 0.001)
2 oJFF (p <0.05)F 53 ofde] HFHAFL HoFo=
o3 ig=

T8¢ A3 AY21Fo] 1.7 mg, YukalFo] 1.3 mge
2 AAre FF7 eFeE w93 (p<0.001), F
82 = Ao ARk B S5, 75, ALFUFF
H FE4EFoI oM, A AR (p <0.05), ATF
(p <0.0D), AAEF p<0.00D), FUF p<009E &
g T8l AF7 felFoR %3, &F (p <0.001) 8
FHE (p<0.01)E 53 Tl 437 frejdoz It
o} ofAd] F2]2] AFHulES Aalro] 4.2, YnkalFo] 5.7
2 Aol FF oz v et} (p < 0.001). B3t
o] AHF= AT 4.2 g)o] kAT (3.4 g) ol vl
Fogog =A Yeb (p<0.001), FE S94EF7
AT (0<0.05), AFF (p<0.001), MAF (p<0.0D)
£ 3 Ui AEH7) AalTo] dukrlFel vlsle §-93
o= =Stk

3) Aol fa MF

A7 dAte] F Aoldfad HAFS BHE 2
(Table 5) A7) 225 g, Yuh2)To] 165 o2 A4
Fol Aoz Fon (p<0.001), MNF] B¢ Na-
tional Cancer Institute® ell4} AZ3t1 Y= FEU 20~
30 g9 Wl FHJ o AT o] mLH= A
HEoIUth vIEAAY 31T B Holdfa AHFS
15 g ol 1800 kcalIEE A 3= AL ok 45
goIUThe B9} vlaA] B A7 GukaTe] Aol
& AFE TF AL AFHTET AARE i, ANES A
7] A2l vlate] @2 FEoIN T Lee®7t F1
FEARRIA ZAEE EYE 4 23$ 1990952 A
A Ao AR 174 g3} tidA S GAANE thdes
ZARE Hyun 579 16.7~18.0 g¥ vlxA] dukalFe] A
HFE AR 758 B30k Aol 4% 43k
8 F& 7M1 WS FRAATN Y RelE &
7HMZ)E 84 Aol Bs ATl 13.7 g, Ut
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Table 5. Daily dietary fiber intakes in subjects

Vegetarians Omnivores  Signifi-

(N = 38) (N =38) cance®

Total dietary fiber (g) 25+ 68" 165+58 p<0.001

Insoluble dietray fiber (g) 13.7 + 3.8 9.8 + 3.7 p<0.001
Soluble dietary fiber (g) 88 +3.4 68 24 p<0.0l

1) Mean * standard deviation
2) Significance as determined by student’s t-fest

Table 6. Serum mineral concentrations and % of below the nor-
mal clinical range of subjects

Vegetarians Omnivores Signifi-
(N = 38) (N = 38) cance”

Serum concentration
Ca (mg/d) 88+ 07" 88+ 07 N.S.
P (mg/db 30* 09 37+ 12 p<o0ol
Mg (mg/dD 21+ 02 21+ 01 N.S.
Fe (pg/dDh 1052 + 19.8 120.7 £ 349 p<0.05
Ferritin ( g/1) 379 4.7 569 £ 406 p<0.01
Zn (pg/d 761 £11.2 919176 p<0.001
Cu ( pg/dD) 93.8 £ 143 1025 £209 p<0.05
Mn (pg/dl) 04+ 0.1 04+ 0] N.S.
% of below the normal clinical range®
Ca 26.3 34.2 N.S.
P 0.0 0.0 N.S.
Mg 0.0 0.0 N.S.
Fe 0.0 0.0 N.S.
Ferritin 31.6 2.6 p <0.001
n 44.7 10.5 p<0.01
Cu 15.8 53 N.S.
Mn 0.0 0.0 N.S.

1} Mean = standard deviation
2) Significance as determined by student's -test
3) Ca: 85— 105 mg/dl, P: 3 — 4.5 mg/d, Mg: 1.7 — 2.2 mg/d|,
Fe: 65~ 165 pg/di, Ferritin: 20 - 160 g/l Zn: 74 - 130 pg/di, Cu:
80— 155 pg/dl, Mn: 0.04— 1.4 xg/dl
A7) 9.7 go 2 7] FA AojE B (p<
0.001), 879 Aoldfii AAF% & 270 8.7 g, 4
HhAIEo) 6.7 g0 A TSl 47} HeiHo 2 Eoit
(p<0.01).
3. g% g, 2 004, A HEE of 79, Fit g
39 Z, <, vk, A, dEY, ofd, 7, B
geks B35 A9l Table 63 2t ol £7]d] €3

ZHr SR sA1To] 8.8 mg/dl YAl Tol 8.8 mg/dlE
FAQl AojE Holx) aska, A YA7IEAAY 8.5~

10.5 mg/dig} viwA] A2 109 (26.3%), duHT
139 (34.2%)°] 71219 2=tk

g4 QI $ge] Ae AjAlre] 3.0 me/dl, gykilTol] 3.7
mg/diZ ATl fdez Yk (p<0.01), 34
7)1ZXQ1? 30~4.5 mg/dlel] n|EEE ARtk
272 Q1 AHFE ARkl visle] F3ron, 2318 ¥
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A 19 gk 2 Ao g Yehdi=d), A7 Aol
& AR Tl ubdlTe] vigle] fojHo R o AR
FFdte] £ o ARa AFH7 QY Edel 988
Rog AlgHch

g3 ke e AT (2.1 me/d) 3 GHHAlT
2.1 mg/d) BEF AR 58 YeEhiiey, 34 948
71227 1.7~2.2 mg/diell vlEsE thdRks Qi) ot
Ml A Aoldfavt nidlgd] o8-8 4TS F
Qrhs F3% FA e AR By gtk

3 2 g AT (105.2 pg/dhol kT (120.7
wg/dD ol B3] GolA o eky (p < 0.05), A H A
e uisks 84 wlgie % =3 AjalTe] 37.9 wg,
Unkalfo] 56.9 pg/lE Afaldo] foFoR HWslt} (p<
0.01). 84 A9 A% B d7IEXI]] 65~165 gl
v2EE ddA o 84 Hade] A Ay A
A7) s Yulshs 20 pg/lv)Rtel] Fahs aidAt
7t AAFE 31.6%, GREATE 2.6%2 AT H Ay
H&o] foA0F #uch (p <0.001). o]g} Zo] A+
9] ¥ H9 A9 #9E H AT 127 mgeE o
REA1T] 8.7 mgell vldle] F-oJF 02 3 AT} Al
of, Ajalzo] HAT Aol A T} o880 s &
A = UGIth AAZ AL o] F H 8, 353 e,
A AT AE, A H 27F 5ol wet F4gol
1~40%2 gkt &5, 7125, AT gad 29
ok 124 =7t Bl HFstd FT80] 15~35%F H&
g, A EA AEel] A diFEe e uPdEE g
°] 5~10%H TR Rr}.” 5327 £7, AdFel i
o] Sl Aol df4, Heiitg ZedeRe v|ady A%
3l F4E FAAAT® B AT oA AjaFe) d A
ek = 93.7% (11.9 mg) 7} AEA = gfio] ujsl
Ao Feglor, FE FUHEE IF, AxF 77 4
T2 Aol dfrast gt 59 Tl & AEolth
webA] 2 2]Q19] e Ho) o]8ES Fol7] A% AAA
off Ast Fo7t e, F580] w2 APS ARG
3 59 AFE Bod Aoz AEEAT:

3 ol TR QAT (76.1 pg/dD)o) YT (91.9
pg/d) ol vlslo] frejA o7 YUty (p < 0.001), A
A7VEAIY T4~130 pg/dliell w12 PPt A7
44.7%, QEFATE 105%% F2H zolE BT (b <
0.01). AU dpdoz 3t ofe] ATelE A2 ofd &
o] dukle] vjsle] ZhAHo] s 220 F HUHTHH
218 - opde] A%, F47t Lutalel njsled wt

26" o= AH0] Holfk o] Ex, FI4T

)
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T, A5l "ol $HrEo%lE HEAt o] o]F ofd
9] F5E Adisy] W elch” £ A7 A A8 A
2117} RIS ofd HFHAHE F9J2R1 Apol7t YIRS
22, AAR1e A ofd e Fhe F5E9 A3l
o3 A o7 nojyrt d o}z F2]= metallothionein
7}e] Aol N2 AAFololA A o]l AFAQ 2L
& ke ZAoE A lom® el T 47} okd
9] FrE AsAItRE 7R} ek AAFY AS
T2 dHF (1.7 mg)o] AT (1.3 me) ol Bl3lY *
o}, o}de] A o]&ES TR WFHE AoR Amdh

g3 72 FFT AT (93.6 pg/dho] LukaF 102/
4 pg/dD el vlEld foJFHo2 Wty (p < 0.05), 34D
A7VEARJ® 80~155 pg/digh I Al w]EEE oAz}
WAL 15.8%, YRHZEE 5.3%ct £Z8p7lote] A+
AME A1) Y T Fero] duRlel Hlgle] F2)F
°o% Wekthy 3l B Ax@zlsl RSk AjAleA
TFe)o] F 3 AojdfAs) HEil Sl gt AHE
ol sfalef ghiEl Fe]e] AEF o]g-go] W] Wi
o7 Algdnh. £ AeA FEe AR AR &
o] 4#dE B} (p<0.05). H2 Hunt & Vanderpool”
0] 20~43419] F 809 S e ® IF 2200 kcal,
729 gako] Z+z} 1.45 mg, 0.94 mg?! lacto—ovo ve-
getarian 2JAF} vl 4] 2AHE 853t FE3HIL isotopes
o]g3le] @r7] o] 888 A3 AH lacto—ovo vege-
tarian AARro] H]AA] AR|el H]gte] F2]e o]g-Fo]
A Jepdth 184 lacto—ovo vegetarian 2AFro] 4
3 729 ool wol Aol o] &Fo] FH R A Y
Ehta, 79 e R Ao S wR] dgitin
ek au & A7 oA A A e AH
(1.7 mg)o] GukalFe] AHF (1.3 me) ol vlgt &
71E SIANE @ o]4-8E Al 8 T o) 7
4% Zez Aztdct

g3 Wzt g2 AT (0.4 pg/d)F LRFE (0.4
pg/d) Zrell 2181 2ol7t G, Felviel A diid
g3 A5 A7 Lee 509 Bao) vehd Ao
Aol B % WL 0.35 pg/digt T BF AR
FEE B3th A A N1EXAP 0.04~1.4 pg/diel] o]
2= ddzke it

ool AFolA AaE sh= H7AE F AL At HF
F Aol nlst F EF AFH el dist ErEEe J9x
7} 1 AoldfAad AT wokod, AFr AF A
HFANE 7 L 1 AF A Y ST TR 2 A
E, F49% 2 A9F, AaF JAF FNES dFH%Hel 4

BT vlsle] B W 8% 8 2 AF 45 L O
AFY HATE e FAT A1} AW Aol S e,
ol HARNRS Aol F71Ae) HABH A B
E 9ge Fol ANPY vhadle, B, T, B3 4
o] Qe Hlste} Al ekt ols ¥% 3, e,
oldzt el FHE RO Wk

2

ju]
29 3

H7A02 A% AT =R HAE F71dE dipr} wis)
st 5713 g FeAol AxEe H73 F A& ol
doz A71Zke] Aol R71A JW el nX= TS
ZARE7) 8] #2097 NS S w7 F oA 3
7 A%S u|e ekl 3899 T3 A
Aska 84 7714 #g 493 A og9 gk

1 AT dukFe) Fat A3 42 60.7419 60.5
Agen, T 73] A7, AFH AAFAF= K249 A
o7} A3dct.

2) FUaAAF N EAA I HAFLS Aol
1518.5 kcal (#7232 82.7%) & LwFAlE 1355.5 keal
(72.7%) R, A7) FAAFZo] dukdl 7ol vjsle] &
9gFHoz ¥3tonl (p<0.01), Aoldfad BHBE A
Al Fo] 22,5 g, UurAlTo] 165 g2 8 §93Q) AolE B
Aok (p<0.001).

3) ZE9] A Aol 492.6 mg (70.4%), Yut
2170] 436.6 mg (62.4%) 22 <A< 2pol7t AL,
atadlE (p<0.001), & (p<0.001), 78 (p<0.001),
B (p <0.001) 8] AAFHZE AATo] FelFoz e
o, o}dg} Qle) AFHFL F Fol A0l Holx] Ysith

4) R 7713 BN ZF, vkvls, B 8%
< F 72l foERl AolE molA] gigkort 83 Q) (p<
0.01), & (p <0.05), #H2¥ (p <0.05), ok (p <0.001)
% 72 (p<0.05) FHE AHalTo] dutalFel njste]
oMo g yekth AhalFe] A okd (p <0.0D T HFR
(p<0.01) gFolA A4AY7I1Ex ] vE=EE vlgo] I
gEAEe) vlsle] folFor Esitt

ojAtel AT AAE Tl AT QNS e wHAE £
AL ojg B4 AF ) 8F Tl Qo] Ut o
43} AolE BHole AE ¢ F ATk 53] v £
A, T2, ot A3 o] dukalTel Hlste] EAY 0|
7} Qe Bt A7 85 o] oy AL
Z Yepdt) =3 A7) A d AREe ugsiA) bk
Fsh= A EQ g w2jey orde] gt A EQ 3

oo
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