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A Comparison between Food and Nutrition Major, and Non-major,
Female University Students in terms of their Nutrient Intakes and
Hematological Status, with an Emphasis on Serum Iron
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Department of Food and Nutrition, College of Human Ecologym Inha University, Incheon 402-751, Korea

ABSTRACT

The purpose of this study was to compare nutrient intakes and the serum iron status of 74 Food and Nutrition major, and 45 non-
major, female students at a university in Incheon. This cross-sectional survey was conducted using a self-administered questionnaire
and the data were analyzed by the SPSS 10.0 program. The nutrient intake data collected from three-day dietary recalls were
analyzed by the Computer Aided Nutritional Analysis Program. Anthropometric data and hematological indices of iron in the blood
were measured. Average heights, weights, body fat and mid-upper arm circumference of Food and Nutrition major and non-major
female students were 160.3 cm, 53.5 kg, 25.8%, 23.7 cm and 159.8 cm, 55.5 kg, 28.9%, 24.8 cm, respectively. There were
significant differences in body fat percentage and mid-upper arm circumference between the major and non-major students. In all
subjects, daily dietary intakes of nutrients - except protein, vitamin B1, vitamin C and phosphorus - were lower than the Korean
RDA. In particular, calcium and iron intakes of all subjects were under 60% of the Korean RDA. Values of RBC (red blood cell)
count, Hb (hemoglobin), Hct (hematocrit), MCV (mean cell volume), MCH (mean cell hemoglobin), and MCHC (mean
corpuscular hemoglobin concentration) of the non-major students were significantly higher compared to those of the major
students. The diastolic blood pressure of the major students was negatively correlated with MCV, MCH, TS, and serum iron levels.
Triceps skinfold thickness, mid-upper arm circumference and waist-to-hip ratios of the non-major students were negatively
correlated with TIBC. Fat intake was positively correlated with RBC, Hb, Hect, and TIBC (total iron binding capacity) in the major
students. Vitamin C intake was positively correlated with serum iron in the major students. Carbohydrate intake was positively
correlated with Hb, Het, and MCHC in the non-major students. Niacin and iron intakes were positively correlated with Hb and
Het in the non-major students. Therefore, nutrition education is necessary for female university students to improve nutritional
status and to practice optimal nutrition strategies. (Korean J Nutrition 35(9) : 952~961, 2002)
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1) MHHE

ZAAAES] AT A5E SAHAUL, AVNAE L
Y o]&3 AR =47 (bioelectric impedence analyz-
er, Tanita, TBF-611)Z AH&-3to] AAWE (% body fat)
& 248tk ZALNAAAE S A E Gotry] St 4
49 EYE 2A3Y L, caliperE ol &3l AFurE I
FAMEA, ARE ARFASE ST £ s
dgo] EHE A3 Fg Eal/dPel EY vE A
ArstaTt.

2) YA M YH TN

BN GY2 HHAFE Hebslr] fHste] 3-day recall
method & F38 ATFFALES) A E3le]] ZAMN A7} 4 o]
AL AY 712352 3 F ArRAHEY HEE T3
N&E BEIAY SIS TuiTH AGHE 718
7] 98 AEF 249 wUFH ARE AAEH A &
A 5 Edg g A93 HAA] AE HAE M F
F 293 ¢ 199 F HHAEY ES4L 7|EARS
gt AF A F A s dY: AT R =
o kA o] g v &L FLILs3]NA AL Can-
pro (AE7H)E o]&3fe £33t

3) Yooty HA

AL AAxe sn AF FA o 2 mle] RS
EDTA Alg 3ol Yo} @2 (hemoglobin, HB), A8+
47 (hematocrit), Bd&HE 783 (mean corpuscular
volume, MCV), H#HE7E 4% (mean corpuscular
hemoglobin, MCH), W87, 28+ 2 849 & Coult-
er counter (STEKS. USA)E AME3t ZARSHIL, H+
oo FPRe FHo| ol HAAGY AR
& 23 g, A W nasie gd = od ¥4
ferritin, 8% HE 2 FEZ5 (total iron binding
capacity, TIBC)ZAAFE slith &2 842 94 Ep-
pendorf FHo] @o} -70T WEmol Rustd H
transferrin receptor 5. TH& Al tiulEch. 3
A8 E¥3d24A%%5 (unsaturated iron binding
capacity, UIBC)E Ferrozin'® 43S o83 kit (Daichii,
Japan)& AHgsle] AzAlEtet #417] (Hitachi 7150,
Japan)2 #A35ld AR yx9 UIBCY #& % 2 2%
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“s (total iron binding capacity, TIBC)2} sttt Transf-
errin saturation 2& FHEAFSSE U ol 100
5t At @3 ferriting double-antibody 1
radioimmunoassay®ll 93t kit AHE3te &35t}

4) Az M2| Q W 24 UH

ZAHE BE A8+ SPSS 10.0 Program e ©]-&38le &
AAEE it 7 AN =20 uje} Hagst ¥F B4
g 783, AFGL ATQRe] w2 W Hoje
Student’s t-test2 fold& AFHH oM, 2 W7t
T2} Pearson’s correlation coefficients AH&3}
A3}

Hot ¥ A

1. MHHE

ZAL AL AE, 8 2 UAAS A3 Table 13
ki3 .

ANEFY A3 AT Auide B I3 20942
FrolAQl atol 7t et AEGY A3 ujdFT el
Hi 733 A5 242 160.3 cm, 53.5 kg 159.8 cm,
55.5 kgo 2 §922 }o]E Bolx] Ygton] olE A
72 @2 FLAFF Y AANE] e 20~294) HA
Ae] FF A3 161 cme EF AFA 54 kgt vl
st ot AFGY viHT dAe FF AT EFIF
o Hl8) oF 1.5 kg ¥ FXolUt} AXLE (%) AE
P AE A4 25.8%, HIHT AU 28.9% = AFF
& BAF Aol AF oujAle vle} foHoz Fgto
= (p <0.01), o}3HA AMALES 20~25%2 £ o, 2

Table 1. Age, blood pressure and anthropometric data of the subjects

F9U vAF A AS AXLE) AFAHN FAR
t 2 AoE eyt AFu SRTg454 9 A
S SIRFA S BE, AEY9Y A3 vAT o
Aol Z+z} 18.9 cm, 19.3 cmt 17.0 cm, 18.6 cm®
A HolE Holx ggtor} a9 EdE HEFAY
AF AR 23.7 cm, B]AF A 24.8 cmE AU
o1& B} (p <0.05). L AFQY AT iAo
S FFN8Y4 olgr1¥de) ZH4 118.0 mmHg, 73.0
mmHgelyer, vldF oJuigel 7¢ 121.1 mmHg,
71.2 mmHg2 #9232 2}olE Holx] ggton, AEFY
F AZH ¥)AF AU BT APl Feigloh
=3, seEd, 99l £, 39 9ol B v E
AFQY A3 AT AT F23HQ ZolE Ko
2] gtk

2. 9%2 AT

ZAbdA e FG4a A F-2 Table 29 2t}

AFIE AT AT A I HHFL fo
Rl Aol Rolx| ggtont, =9l JIAZFY (3=
A3 73 A 200003 vl B o, AEFY AT
AR ¥R A BT o wigl B, vEk
C, glo] #3FRT A Jepd v oyx] vjephd A
HIEHR B,, volopdl, Zha, aela RS AR} 2
AFske Aoz Jeigt 37 dux dFA%L AE9Y
HAF gAY 1593.6 kcal, ¥74-F A hA 1604.6 keal2 7+
7} FEAFE) 79.7%, 80.2%°14tE. B dFolAe H
T NIA HARL Lee 599 A0 AFGY B3 ¢
g F74% AAAG Aue He oduR AHFA
1949.8 kcal (97.5%) vl&} wl$- ¥ HH & 2ol

Major (n = 73) Non-major (n = 45) Significance
Age (years) 209 + 1.3" 209 + 14 p = 0952
Height (cm) 1603 + 5.0 159.8 + 5.9 p = 0.582"
Weight (kg) 535 + 5.1 555 + 7.8 p = 0.133"%
Body fat (%) 258 + 45 289 + 6.1 p < 0.01+
Triceps skinfold thickness (cm) 189 + 4.7 193 + 46 p = 0677
Mid-upper arm circumference (cm) 23.7 * 21 248 + 23 p < 0.05*
Subscapular skinfold thickness (cm) 170 + 44 186 =+ 5.7 p = 0.087"°
Systolic blood pressure (mmHg) 1180 115 121.1 +105 p = 0.145"
Diastolic blood pressure (mmHg) 730 + 94 712 +£121 p = 0.370"
Waist measure (cm) 678 + 54 69.1 + 93 p = 0313"
Hip measure (cm) 924 + 46 93.1 + 7.7 p = 0.543"
Waisthip ratio 073 + 00 074 + 0.1 p = 0.448"
1) Mean + S.D

2) NS : Not significant by Student's t-test
3} *: p < 0.05, **: p < 0.01 by Student's t-test
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7} oJorAA e 62.1%, 61.4%%} 63.7%, 59.5%= 4| AR
A AFo vAF A BF H$ 2 HHES A
t}. Nam® Ly™9l d7olxe il 2% a4
g e AR HA% B oy F AR AFF e
95.7%7} non hemedolQ o8, @3] 4.9%%o| heme &
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Table 2. Daily nutrient intake of the subjects
Major (n = 74) Non-major {n = 45)

Mean + S.D % RDA" Mean + S.D % RDA
Energy (kcal)"®? 1593.6 + 362.0 79.7 £ 18.1 1604.6 + 349.8 80.2 + 175
Protein {g)"™* 601 £ 277 109.3 + 50.4 589 + 16.6 107.1 £ 301
Fat (g)"® 453 + 114 473 + 14.8
Carbohydrate (g)™ 236.0 + 60.5 2395 + 51.0
Vitamin A (RES® 672.7 + 312.3 96.1 + 44.6 626.7 + 338.2 89.5 + 48.3
Vitamin B, (mg)"® 1.0+ 03 102.6 + 30.7 10+ 03 103.9 + 30.1
Vitamin B, (mg™® 10+ 06 86.4 + 53.8 09+ 04 791 £ 325
Vitamin C (mg)™® 81.0 £ 54.5 1157 £ 77.9 81.1 + 432 1159 + 617
Niacin (mg)"™® 123 £ 40 942 +30.6 126 + 39 96.9 + 29.8
Calcium (mg)™ 4347 +157.6 62.1 +£22.5 4296 + 198.4 61.4 + 283
Phosphorus (mg)™® 858.5 + 223.8 122.6 + 320 8473 + 276.4 121.0 + 395
fron (mg)™® 102 £ 45 63.7 +28.2 95+ 27 59.5 + 16.8
1) Percent Korean RDA values of daily nutrient intakes (7th revision, 2000)
2) NS : Not significant by Student's t-test
Table 3. Hematological indices of the subjects

Major (h=73) Non-major (n=45) Criteria for deficiency Significance
RBC count (106/mm?) 36 £ 17" 44 + 03 <35 (3.8-5.1) p < 0.001++"
Hb (g/dl) 105+ 49 128+ 15 <12 (12-16) p < 0.001***
Het (%) 314 + 146 384 £ 35 < 36 (34.5-43.9) p < 0.001***
mcv (L? 728 + 338 874 + 638 < 80 (80-100) p < 0.001***
MCH (pg)’ 244 + 114 292 + 3.1 <31 (26-34) p < 0.01*
MCHC (g/dl)* 277 £ 128 334 + 15 < 30 (32-36) p < 0.001***
TIBC (ug/di)® 322.1 + 1539 394.1 + 396 > 360 (300-360) p < 0.001***
TS (%)° 30.4 £ 205 336 + 127 <15 (20-50) p = 0.328™"
Serum ferritin (ug/l) 151 + 138 18.8 £ 126 < 15 (1.1-74.2) p=0157"
Serum iron (pg/dl) 115.7 + 757 133.2 £ 55.3 < 60 (104.8-292.1) p=0.171"

1) Mean + S.D
2) Mean cell volume[hematocrit (%)/red blood cell count per liter]

3) Mean cell hemoglobin{hemoglobin (g/l/red blood cell count per liter]
4) Mean corpuscular hemoglobin concentrationfhemoglobin (g/lyhematocrit (%))

5) Total binding capacity

6) Transferrin saturation : Serum iron / TIBC

7) #x: p<0.01, »xx: p<0.001 by Student's t-test
8) NS : Not significant by Student's t-test
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Table 33} 2t}

RBC (red blood cell) count 2E9Y Ag3 vjdF
ddiAde] Z+z} 3.6 (107/mm®) 3} 4.4 (10%/mm’) 2 WAF
Aol o2 EAdT (p <0.001). L F=
(Hby= AE9Y 37 vjds oojale] 22t 10.5 g/dl,
12.8 g/dIZ BjHF i) A F ) vjs) FH e
2 w3kon (p <0.001), AEIY AT Y H ¢ ¥
A FE7E <12 g/dlRc wob E ARA Nde] 9Yo)
AE RO Vet B A7 Aoe $HE AY JuiA
S oz 3 AFNA Y BF AL xS 14.7 g/dl
of B)&l mg- e Aoz Yehgon’ Mg A9 dR o
S gidoz ¢ d7olMEe quiie A7 N4 55
7b12.7 g/dlez” B A7) u)dF ojujde) Aze} 44}
5th. HematocritX] (Het)® AEF9Y AF oJuiael
734 31.4%, v)|AF Ao} B 38.4%= FFHU A
ol B3oH (p <0.001), 4FIFYL AF AjA 3%
AAEAN <36%HE}F e Aoz eyt AR A
g9 AgiAg didez & ATolA, duie HE
hematocritxl1= 40.8% 24 £ A7 vg) 2 AL
yeiton M g X9 Sqojgs didos 3 dFoNE
=2} HHF hematocritX7} 39.1% % & A7 23}
B3 ¥ Aoz eyt ? £33 N A4 g AF
& AT AUAE tdez & AT A AE) 3
o 884 ¥, hematocritX], 84 ferritingt (SF)-& 72+
7} 13.9 g/dl, 41.0%, 20.7 ng/ ml= ¥ A39] 2]Fg%
AF AojAlel H¥ Hb 5%, hematocritx, 3 fer-
ritingt$! 10.5 g/dl, 31.4%, 15.1 pg/il] vjsf) & Ao
Bk @8, Chung $°9 97914, Hb =%
hematocritA]ell oj& N¥nA ] M= F7 A Uuty
o= WY BA A ol o]&5HE Hb 5% 12 g/dl nigto]
U} Het 36% ©l3He 71522 3 o ¥y 7|Fo] 28 o
Ao g v A= glon Hb TEZ I A AA 9
Q) Alge] B2 BAE Yol Wi & A= B3}
AT webd, WE Byl Qo) B AEE HAE T
T UE A 71EX 9] Ago] g Aoz AlgHY,

MCV (mean cell volume)e &74 HEFE ATk
AR ER, AFAY AT AT vAF JjAe) 2z
72.8(L3 8742 #olAQl AolE BYeH (p <0.001),
AE9Y AF gAY MCVZHE A4E9¢ 80~1005

o g2 Aoz Jehg vjell Bt 94 29E BA4s
E 9% MCH (mean cell hemoglobin)$ MCHC
(mean corpuscular hemoglobin concentration) g2 A
F9Y AF AT v)AF AjAYe] ztz} 24 4 pg, 27.7
g/d1$} 29.2 pg, 33.4 g/AIZ AEFY v AF Jjdo] A
Z A vl oy ow A Jeltew (p <0.01,
p <0.001), °i= Sung”’s} A7 Aol A9 30.2 pg, 32.
5 g/dlRch w2 39t MCV, MCH, MCHC®9| o)
wolx e 9= dAE hypochromic anemiaZA] £3
MCHCS#} 3te] 30% wivtoilxe 2 2R3 18Y 397}
7V Bdska o] wie FERZo| AF3 e e
o], B ATl 4EGY BE i) 3% MCHC#H
o] 27.7 g/A1EA 30%HT} Yol A APAY W1¥ LS o
Hlgle] RRFo] Q3 Ao ALRH. 4K wiy
A AaE dFoz 3 A7 Y 7 HE BES
g 2SS 8H AR ¥A ferriting= %o AAHA,
TIBCS = €9 4#ABAE Bo] IR REFPo] BErE
g gddart AEATkn ZaHig

TIBC (total iron binding capacity)= XEI%¥ A&
AW 81T Aio] 2427t 322.1 pg/dl. 394.1 pg/dl
2 AFILE AT oAgAo] HF Ao v]E) frofH e
2 2%} (p <0.001), AEFAIY AEFH vAF Ui
BE 71&X79 > 360 pg/d1s} vind of ZAE el &3}
ft. ¥, TS (transferrin saturation), SF (serum fer-
ritin) 2 serum iron AEFFY A3 v]HF A4 31l
T A Zo)E Holx kot oo dig TS (<15%),
SF (<12 pg/1), serum iron (< 60 pg/dDe] 71&]™s}

B ag W AEIF FTH AT A 2F A E9

o 3t} ol de] Ao, AEAY AFF HlAT o
Ao AR WHFNE F93Q o] E HolA] ghgrort,
2E9Y AF 949 €3 Hb ¥%, Het, MCV, MCH,
MCHC, TIBC7} & 7<) AFE4YF uja3 oo ¥ o}
U g2 43 AT A0 bg) felgem ge
AL ZAFAEH, ol AES 53 AP MHF
ok opal AR FUANEF G, FE9 A o] &8,
o] 33, BEA 43 7 5 98 Qa9 oo 23
ALR A5 ABAY AgAS tideR 3 AP
A, BEFLAF) HEE JESY AZH uHT o
QA BF ARE A9 7 wF, S FF 9T ¢
AfFe) AFNES) g 3 Ao 2 Yeldon] HE A
39 2 7} AFANE AEIY AT v AT A
NAR, INQgtol 22} 0.61, 0.599} 0.53, 0.500.82 A& A4
FAo wg JYLETE G2 HALE §la e Aoz Y
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Table 4. Correlation coefficients among age, blood pressure, anthropometric data and hematological indices in Food and Nutrition major

subjects

Tric Mid-upper  Sub- lic Diastolic . . o

rge Height weight B9 iy arm - scapular ng;?)d blood VAt Hip  WaisitHip
fat . cir- skinfold measure measure  ratio
thickness . pressure pressure
cumference thickness

RBC -.163 -.108 103 .043 129 ~-.004 -.035 -.043 -.199 .009 .030 -.002
Hb -.155 -.138 .060 .047 -.135 -.001 -.037 -.072 -.236 .005 -.01 023
Hct -.164 -.128 .067 .038 -.137 -.003 -.039 -.062 -.228 -.003 -.007 010
Mcv" -.199 -.129 .066 .056 ~.136 004 -.044 -.087 -.255*" - 001 -.017 .020
MCH? -.191 -.139 059  .065 -.133 006 -.041  -.097 -.262* 007 -.021 033
MCHC? -.190 -.125 091 .069 -.129 003 -.038 -.081 -.236 .020 .010 .025
TIBC* -.179 .062 132 .039 -.137 016 -.035 -.075 -.211 .006 .048 -.019
I 002 -.152 045 141 -.044 056 103 -.172 - .255¢ 164 ~.052 239
SF® -.067 -.157 -.099 .053 -.089 -.070 -.071 -.074 -.181 -.032 -.123 .051
Serum iron 028 -.108 .076 128 -.050 085 109 -.181  -.263* 182 -.024 240

1) Mean cell volume[hematocrit (%)/red blood cell count per liter]

2) Mean cell hemoglobin[hemoglobin (g/l)/red blood cell count per liter]
3) Mean corpuscular hemoglobin concentration[hemoglobin (g/l/hematocrit (%)]

4) Total binding capacity

5) Transferrin saturation

6) Serum ferritin

7) *: significant at p < 0.05

B e ogel Qo d¥uEst xS AR
w9 AF AH Fte FAd &9 AW F48 A

IX

¥ & gl &%, 71EF, oUF, MEm co 44 2t
AP AR BRI B8 Fo WYL P F U=

2 9gofwgo) a3 Ao Algdr).

4. UNHEL BEIYN T SBTN

AFIY AT A 9%, G R AAASY IR
FFA Ee FBAA AFHE Table 49 2t A FH9Y
ds qdjge] o718 MCV, MCH, TS, ¥4 2%
9 Fx9 39 FABAE EAT (p <0.05). ¥,
g, A%, AT, AXLE, e Az 5, 3
49 =9, FE71EY, daed/dde) 299 v HE
FEAES FAFHA FRAAE BolR Yo} B AF
Asobe 2o 37] A A dides F AN,
A} Hb, MCV, MCH, TS, % ferritin® <]
A F9] AueA, TIBCYE w4l &9 dadAE
B Aol 2L ol B Aol Hls) wide
2A7F e Ao Yeht AALE, G de o
Aol 95E AHIAGY A7) AQ AFFLE AT A4
& WoE & d7oME ARLE, £57] Ut EF
ol Hb, Het# o2 &) daAaAE v’ =&
HEIYHE ZE FA%e AHAY AgAS e
Z 3 A7oA"Y HetXle AE 357, 45ua gjst
A% FAS AL Fo] FHAAE BN, 59

AR FA 7 7T A Fo ARBAE BAY
AFIG vAF A A, ¥ E AAAS 2
TG Z 9] A A Table 59 2o 4¥9
% AT A -9 oler|dEute] MCV, MCH, TS,
Y AR FES 22 FEIUAES} F949 dBaBA
£ HQ v AEFY vAFT Ao A A
TIBC% #9AQ 4o FAAAE Y3 (p <0.05), 4
FubZ W EEAE TIBC, 83 2R 359 49490 &
@A (p <0.05), SFeHE #2AQ) %¥9] 43
HAAT (p <0.05). 449 EdE TIBCS #9AA
=9 FREAE BYeH (p <0.05), A%E AK-FAE
SFo} oAl o] AABAE BT} (p <0.05). o]
71842 RBC count, MCHCS} #2321 ko] AetatA
£ yeldlen (p <0.05), Hb, Het, MCV, MCH, TS,
3 AR TR WS 93U 4o JuBAAE 2
(p <0.01) & A7) AFFY¥ AF iz Aure A
£ 1. ddo] EdE MCHCY #9132 &9 Ao
AE BYen (p <0.05), 3 E/AQo] S nl=
TIBCS #9221 &9 J@BAE A (p <0.05).

5. Y2 HATL HEQYAEY gz

AFDE AT A dd4: HFFY FEIIRE
ool AAAAE= Table 67 2ot AEFYE AF AU
Avk 4##%e RBC count, Hb ¥%, Het, TIBCS 9
A o] AAAE Ben (p <0.05), vER C 437

o au o 4

o
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Table 5. Correlation coefficients among age, blood pressure, anthropometric data and hematological indices in Food and Nutrition non-ma-

jor subjects

Triceps

Mid-upper

Systolic Diastolic

Age Height Weight Body skinfold  arm cir- scz.apular blood  blood Waist Hip Waist(Hip
fat ) skinfold measure measure ratio
thickness cumference . pressure pressure
thickness

RBC 001 116 -.088 ~.035 -.109 015 -.002 054  340* -.198 ~-.023 -.198
Hb -.076 -.156 -.192 .034 —-.244 -.154 -.037 -.066 .547** - 146 -.225 .027
Hct -077 -.115 -.166 .048 -.241 126 -.027 -.043 576" -—.161 -.194 -.073
Mcv? -.085 -.234 -.195 076 -.191 -.166 -.037 -.105 391 -021 -.215 085
MCH? -.079 -.245 -.212 .047 -.204 -.184 -.046 -.115 395 - 036 -.271 096
MCHC® -.060 -.197 -.195 -.010 -.210 -.190 —-.065 -.132 .345* -.052 -317* 102
TIBCY -.232 302 -.115 - 134 - 344 -303* - 241 077 167 -.203 218 - .335¢
75 -.037 -.140 —-.246 .006 —-.260 -.169 -.124 069  .408** -.199 -.277 -.071
SF® 096 -.257 .088 .206 302* 247 .306* 099 141 070 -.096 129
Serum iron  —-.099 -.049 -.243 -.018 -.320* -.225 -.170 097 421 - 237 -.19 -.158

1) Mean cell volumefhematocrit (%)/red blood cell count per liter]

2) Mean cell hemoglobinthemoglobin (g/)/red blood cell count per liter}
3) Mean corpuscular hemoglobin concentrationlhemoglobin (g/lyhematocrit (%)}

4) Total binding capacity

5) Transferrin saturation

6) Serum ferritin

7) *: significant at p < 0.05, **: significant at p < 0.01

F2 8 AR v} 4o FAFAE R (p <0.05)
HIER C AF7E A 28 F49) F7kl 98 7)1x)e
AZ & 5 AU Y A, e CE A9 e
L HAFL F2FYAEY Fo3Hd 4ABAE B
ojA &gttt A XY AAE tFoE 3 dTFA°
A E AHFL A ferritin, TS F949 %
o] AABAE 2H2M, heme 29 43%E RBC count.
MCVel= %49] 4a34, Hb, MCHCSH= #2121 29
FHABAE e o, 2 dToe e 2B 43
T3 % ARAIARSE F93 FBBAZ BolX
EdTh A71AG AFIYF AT AuiS ez § A
T, Hb %9} Hete A& 4333 4949 Avw
AZE Qe Aoz Yyeh)® B A7 Astel Akt
AEFAY HAT U dUL AHFAFT FEGER
el FABAIE Table 73 2o}, AFEGY AF A4
o B¢, A, vlgw C AF % 2R IUAwe} Ao
A B v wjdE e gB8tE veh C, u
ojobdl, AE HHZBT KX FABASE BT @
3H& 44 %S Hb, Het, MCHCS %] Aa4aA4E »yn
(p <0.05), HEM] C 433 MCH, MCHCSH= 49
ABIAE BAoY (p <0.05) B Aol AEQY AL
AdidFe 2 3 g F990 AUBAS Bo
2) ¢gton], TIBCSR= &9 ABdAE 2ot (p <0.05).
vholollal M E A2 Hb, Hetd} 23 %e) 4w

#AE A (p <0.05, p <0.05). Ahn "] A1
ANe T84 992, hemed 2 £ HE JH5Fo] &
Z2FANA A ferritin, TS, 83 2E 2 Hb 53k &
Aoz w& Aoz e A 47 dAHEQ
AR ke 944¢ e 3 Hua 579 dFoAe
AT Aol FHAHA AALE 3h= A nlE) B
ferritinTA7F ooz G o2 Yeyr JUw
& 2L Aol gl AE NY dUe dyos & A
FollA, 28 M3 EF ferritin, TS F2HA e
FHBAE BA3, hemed 4332 Hb, MCHCYE=
2139 S 4awA, RBC count, MCVSHE S<97 ol
¥ FABAE BYeh” T ] BE HHFL o
A, gl Ad, 24, vele C 2 Yo Aia A%
A= FAHA G JARAE Ao hemeZ HAZ
< HlElR C9} 7], A4, 74FEF (meat, fish, and poul-
try : MFP) 4332 4949 49 4AaAE 2e*” v
B C7t hemed 9 58 771 ¢ + YeH,
ool Ml AL A0 2 hemeHo] FHT 2FE9 A
3 3718 @7 R AW F5eE L F S
HER Co 4HAE F7ME & JdE FAE Jgusol
Lag AoR AFET. B A7 A AAE
e A7 AUAS oo AEAY 3 2E £
o B2 AAAS, 9483 deiel B9 ARIFARE
e A2 A3 g AvEgtoy AY57) H1 Aojr
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960/ A1F3 k13 2 vlAF Aol ge] AE g A

ASAY AR HHFS URA 2 ABPLE HEGY
AF3 1A Aol §229 Rolrk et ghe
A2 18 W) Yo urh We IS TP 9%
wo| oJuie] BE Yyl PN GaAEd A7}
289 Aoz A

29 2

dE

AEFY AT E ulH T fE A Fdas GHY
8], ZRAWIHE 7Hs] A5k QHAY Adasi)
3 ol F 15098 de R 2000 4¥ 1Y%E 49
15474 AERE B3 G2}, AAAA 2 A3)st3
7AA A3be o8 2

1) ZAMERE AR e g Eelle 599 Y
AZ AdAo] Mg iAol vis] fo)H g gl

2) ZARNRY] GYa dHE @A, vigR B, vlEl
9l C, & A BE St ARG A HF s
' Rz Jepgon, 53 Zed AR HFAc HEFIY
A3 ¥ AHF oA 25 =9 JFAZFS) 60%5T
o2 ujg v AHES B4t

3) ZAAkAel RBC count, Hb¥ =, HetX& A¥%9
% BjAF ool AF Aol HF FojHoR %
o MCVE AF9Y¢ vjA3 quiage] A3 Juiddl vls)
T oR Fokon, AFFY AT A MCVa2
A9 nn ol A AP ¥idge) 9¥o] Utk MCH

¢ MCHC#H2 4F3¢ vldg diie] HF Aol

Hlg) frejdog w9ttt TIBCE AE9Y vdE oA
of AF ojujAle] vls| fejHog Eou AFAFY A
T3 UjAF i 25 A4l &atdd

4) AFAY AF A o]eridY2 MCV, MCH,
TS, 8% ¥ 759 29 JAdAE 2.

5) AFYY vAF A 3, AFL TIBC &
o] AaaA, AFu HESAE TIBC, 8% 3R 5%
o} go) JAAAE BYon, SFoE F94% 4] &
A 2ot A9 EdE TIBCY &9 AudA), A
#E IRFAE SFY 39 4RRAE 2AY. o8
9+e RBC count, MCHC, Hb, Het, MCV, MCH, TS,
YA AR 559 ¥ FBAAE BRAY. Jddo] e
MCHCS} &9 AaaAE ngon, sasd/d490] &
#9) vl TIBCY &9 4aaAE Bt

6) AF3% AF Joi8e] AR 43FL RBC count,
Hb F%, Het, TIBCS ¥¢] 4A@AE 2yon, HER
CAAHL 8 dE9 sx9 4o FHBAE BT

d

7 AFLL AIFAT U EsE AHFS Hb,
Het, MCHCS %] A28AIE B3 viER C AHF
< MCH, MCHC¢H= ¥4 ZauAE 2o, TIBC
S &9 BBWAE BAY. deloRld BE AHFS
Hb, Hets# ¥4l 4BAAE 29+

ojde] AFAAZEE AHAAG HFFY g7 v A
T AU FY%a AFdEE @02, vigRl B, HER]
AL AT BE F%a AV 23 mgEe
53 ZEd BE A3 AT 60%TT2E
@2 AFEE QY £ HFIL AZH HAT o
e 2R HAFS FAHQ AolE BolA ¥y,
gello) B RS 2AZ A& | FE Y NEE
HEDY AT Aol vlHT il vls) i =4
veht, Ao FRHAF S B okt HAFES
A F5€LS AT 2R dFH AH 2T /A
A TIFR AFAYL A ST BERFA A
F 59 233 Ago] Fysjolop & o},

o H Q o
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