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ABSTRACT

Background: Iron deficiency is considered as the most common nutritional disorder in the
world. Iron is an essential micronutrient since it is required for many biological functions,
including growth and development. Adequate iron intake is an essential aspect to prevent
iron deficiency anemia. Numerous studies have been reported that vitamin C and vitamin A
can stimulate iron uptake. Therefore, they can be used as protective agents to prevent iron

deficiency.

Objective: Guava and papaya are inexpensive and tasty fruits enriched in vitamin C and
vitamin A. The present study aims to investigate the benefit enhancing effects of guava and

papaya fruit juices on iron status in normal and iron-deficient rats.

Methods: Male Wistar rats were divided to Control (C) and Fe-deficient (D) groups. They
were fed the AIN-93G diet with a normal Fe level (45 mg/kg diet) or with a low Fe level (5
mg/kg diet), along with guava juice (100 mg vitamin C/kg BW), papaya juice (500 ug vitamin
A/kg BW), and ferrous fumarate (8 mg/kg BW) for 4 weeks. Hematological parameters, serum

iron, ferritin, transferrin saturation, and total iron binding capacity (TIBC) were determined.

Results: Guava and papaya juices increased Hb and Hct levels in iron deficient group. In
addition, serum iron were significant increased in iron deficient group fed with papaya alone
(DP;174+10.98, 79%), papaya combined with ferrous fumarate (DPF;185.67+4.20, 91%), and
ferrous fumarate alone (DF;165.67+2.01, 71%), when compared with iron deficient rat
(D;97412.96) at P<0.01. The synergistic effect was higher approximately 15% (P<0.05) in
serum iron of DPF when compared with DF. In control diet group, 21% increasing in serum
iron were found in rat fed with papaya (CP; 184+9.21), and papaya with ferrous fumarate

(CPF;184+4.60) when compare with control rat (C;151.60+9.32) at P<0.05. Furthermore,

Guava, Papaya and iron status 9



transferrin saturation were measured and found the increased levels by 54, 58, and 42% in
iron deficient group fed with papaya (DP;48+0.73) (P<0.01), papaya with ferrous fumarate
(DPF;49+2.63) (P<0.01), and ferrous fumarate (DF;44+0.37) (P<0.05) when compared with
iron deficient rat (D;31+4.08). The enhancing effect of papaya was approximately 10%
(P<0.05) increased than rat fed with ferrous fumarate alone. Therefore, papaya has an

enhancing benefit to increase serum iron and trasferrin saturation.

Increasing in serum iron, and transferrin saturation were also found in iron deficient group
fed with guava and ferrous fumarate (DGF;148.33+1.17, 41.67+2.01), and ferrous fumarate
alone (DF;165.67+2.01, 44.00+0.37). However, there was no significant difference between
those two treatments (DGF, and DF). The enhancing effect might be from ferrous fumarate,
not guava. Therefore, it is unlikely to conclude that guava has any benefit to stimulate iron

uptake.

Conclusion: Papaya helps to stimulate iron absorption and increases iron and transferrin in
blood circulation. The mechanism might be from the reduction of ferric to ferrous ion by
ascorbic acid and/or the forming of beta carotene and iron complex induced soluble iron
transport to small intestine. We conclude that taking iron supplement with papaya
improves iron uptake in iron deficient status. It might be used as a nutritional strategy to
approach iron deficiency anemia. In addition, the result suggests that papaya might be used
as an iron enhancer to prevent deficient of iron in normal iron status. For risky person, i.e.,
infant, children, pregnant women, and elderly, we can recommend those people to have

papaya as a fruit snack for better protective effect.

Keywords: guava, papaya, iron-deficient anemia, rat

Guava, Papaya and iron status 10



(INTRODUCTION)

[y |

@ I 1 aa o w | a ada a Al = o

srandunssmnianudfyseddidiaynyiiaiasnianudAasonssuiunis

ac g =3 v | al a [~ & = o v Al
wWeueddy yenantusgwianduludiuusenavvesslulnaluludadeauns davimdnlunig
o = a 1 494'/ A 1 I3 1 LY 1 1 a o ~
adeseandiaulugiioiionis 9 nMsviesgwandwalie T 9 Tusineinisininud
AUn® lnglanizeg1adamasemsiaunssuuUssanuazated derasion1sseuiiaraudd
(Carlson et al, 2009; Carlson et al, 2010) UBNANUURAINIVIASWEAANTEHAYITIANN T
lafinananuan snneidudymnddguazinansenuseuszansyilanuinnan 2 fuauay
(Cook et al, 1994; Stephenson et al, 2000) Tum13nusNAATINISAIVINSIWAN FzTAINUUNNTBT
1 a v a =3 EZ = % I3 a v [ .
AonTsiseuswasngAnssudsdineiinsisauanasudilulunends (Georgieff, 2008)

¢§I a a o 1 I3 =Y 1 v = o Y a a
wanaNll As18nunsIenNsveswantuanisnsudilsesewagyiiinUasuwlanis
MUUDITEUUUTE AN A ULATIAS19aT NN TAS 1987 5LAT M UAN DIRIiNARDN 1SV IUYBITE U
Uszam (Beard, 2008) dwsunan1sideluszesembanarenisuinsiguaniidisenisiauaues

a @ v a [ 1 1 I3 U 1 Qgild a A o 1 @ | A vo
wazmaseudhuanluioteuwaglosunuinantungdumaiiinansiieunmninannauntasuse
winagaiieane (Halterman et al, 2001) luvauzifaiunsfinwilugaegnuitnizeines
wianfliauduiusiuuseansnmanudi viliAnniae cognitive impairment Weflongiuuniu

(Yavuz, et al., 2012)

v
U I3

0elsfd smmdniudusniinssuiunmsgaduasiuegiuesdusenouvesansduiiuilng
Wnluie Tngannnan1sidenuiinisgaduvessinmanasaiunsagnnsesulaaieg ascorbic acid
(Shah et al, 2003; Scheers and Sandberg, 2007) haginluLe (Garcia-Casal et al, 1998; Garcia-
Casal, 2000) uagnszUIUMIRATITEISIIMANENSUSsiney phytate Fefogunnluammmsdawan

Seuiie (Davidson et al, 1994) 1y 911 91alwe WWusdu

Guava, Papaya and iron status 11



ndeyalaenadlayuinis nsuewdy NIENsIEsINEY seyirsudunaliiliiiandud

gefian (187 mg/100 9 Tuvauziuzavnegnidunalilmimiudluliinaiideudiegs (20 me/100

9 Y

(%
[

¢) uavdnniuelulIunaiigs fie ieuzavnean 100 g Taiuie 532 pg Tun1svinnisiduasall
HI3pelansauyfigIuTuinaeste lngdausnAenaliniiniudgs (59 aunsaiiun1sgaduves
swwantununinzlainansainnsvinsiaman wagdenaewalindiondueas (uvazne)
anunsauiinyseavsnmnisgaduvessgmiantunyniinniglaingeninnisuiasnmante
9 2 & axd 9 oM wi ' o = &
nstesiunisuinsmanduisnusendasaziilaneniinisdnw esnualdlinedy

YA v £ A

WA INTiuguarIniueming saviauaziisinign fideddianuaulafinuimavoalyd

i fuduasinnfueaisenisgedusinmandigsnanie eldunnsuazuzasne laeanns
duAudeyadilufinsfnunimavesmaliifinansenispedusinmanuazaniznisiialainang
Han153delan duteyaniugugudumannisiessleviveslSuazugaznesanse uiun1sgm
= 2 = I3 val v ° | a val ) 9 o ] 4:4'
Fusean FeeAnnuiniaanunsainluussendlalunmsdaasulviinssulsemunalddainaiie
Uaatunsvinsigmandailudnisfinnnelafinaeislunisn assingsg wnnewiaEeusazian
Tuteieu Weduasulinguaumanifdnenwlunsiaunaustograufui suasiinasonisimun
Uszwesioly

[y ]

wenntl nan e dudrumilaiinzdrensyaulinulveiunldlaguamuas e

Suussmunalidlnedallnua mldieuaziisnmgn dwalufenelavesnunsnsnagavuladnms

P990Y

Guava, Papaya and iron status 12



uni 2

L

ngUszaA

(OBJECTIVES)

[y

auyfgIuTeNITeiitianstara
1. d5afinadeUssansnInnisnaduvedsaman
2. uranaiinanoUseAvanImNIsnaTuvesIsman

MTITetlwuIn1sAnweendu 2 du

13401533871 1: navaelIsranisgadusinmaniunyuniuazuyiiinnzlainaieainnisvin

<
SIAMAN

noUsEasn

1.1 Wefnwiwaveslsandrenisgadusiauaniunyund lnefinwainAmisiiwes

AN 9 VBAUFDR tALA AIYBIANULILLIULEDA (Hematocrit), Ui heamoglobin,
AN platelet, A1 serum iron, total iron binding capacity (TIBC), S¥AUVDY transferrin

way ferritin TunsewaLaan
1.2 LﬂaﬁﬂmﬁqmamaqN%’qﬁﬁﬁiami@@%mmmé‘ﬂium‘gﬁﬁmaﬂaﬁmﬁmf\nﬂmismm

swwanlnefnwanemnsfiveseng 9 veaden loun AveIANRLIWLILEDA
(Hematocrit), Y31 heamoglobin, A1 platelet, A1 serum iron, total iron binding

capacity (TIBC), 5AUY04 transferrin uag ferritin lunsgudaiaon

Guava, Papaya and iron status 13



1nsen1339ed 2: wavasuzaznananisaadusiawanlunyUnfuaznyiifinaelafinansainms

VINSIAWAN

L2

noUITEA

A = = Aa = & a = ! a s
2.1 WeRnwilawaveszaznenildensaadusiawminiunylnd lnefnwaindrmsiives
AN 9 VBAUADA LALA ANYBIANNUILLIULEEA (Hematocrit), USuna heamoglobin,

A1 platelet, A1 serum iron, total iron binding capacity (TIBC), 5¢AUY84 transferrin

way ferritin TunsewaLdon

2.2 wWiefnwidmavesuzarnefiisenisnedusiswantunyiniinizlainesainnig

YAsIAaNlaeAnYIINAIMIIITIWEIHN o vosden tikA AvesruruLiLEen

(Hematocrit), U31184 heamoglobin, AN platelet, AN serum iron, total iron binding

capacity (TIBC), 5/Uv84 transferrin wag ferritin lunszuadon

Guava, Papaya and iron status 14



unil 3

o/

sEgUI5IY
(MATERIALS AND METHODS)

o

1. dnINAaD

[y

dninaaosililunuiteife wuusminadaneius Wistar rat ¥nth 50-60 n¥u ang
Uszanas 1 ou Tnedseandtdndnivnaesuiand wafina o.maien o.mane 9. uaslgy nou
Funmsnaassalivydunesiuanmndouidunan 1 &k Taevynaassazgnuuanguiiteusn
Aedlunss nssey 2§ Bedluisfiauaugungll (25.0£2.0 ssrisaldea), wasaing (12 h light-
12 h dark cycle) LAZALTY (40-60%)

yynaaesildAnw azdinswienhmylimannnglafinanasonslensiiusinusg
wns (5 me iron/kg diet; Iron deficient AIN93G, Dyets, PA, USA) iluwian 4 dUaii Fafieans
sensnietiliAnn1zlafingne (Hegde et al, 2011) TngagylAnn1siUasunlamedsesu

=

Hemoglobin Tngagiiszauues Hemoglobin Tunszuaidenaniiogaininaiung szi'qaauiﬁl 15 g/dL
(Kamei et al., 2010) luvaugiivynguaruauagliiuemsiidndseneumilouonslungumy
IaﬁmwaﬂL”iuﬂ'%mmﬁuaaﬁmmﬁﬂ%aﬁasimﬂmwa (45 mg iron/kg diet) (Hegde et al., 2011)
nsnasasazuiani 2 a$ TnefiseaBendeioluil
n1sneaasdl 1 LieAnwiwaveslisifiiensgadusmmanlunyUniuazmydiinnegladinarsan
MIVIAE AN drinaaesasgnuuadu 4 nau Insusaznquiinynaaes 6-8 i1 laedn1suungy
nsnaaesiisieluil
M3eARsdl 1.1 wavessandnensgadusinmaniumyund
naufl 1: vyngumuas (C)
nawit 2: yiilésusiula Ussnm 100 mg vitamin c/kg BW (CG)

Guava, Papaya and iron status 15



nawit 3: myiildsuriufaungsnmEniaii Usuim 100 mg vitamin c/kg BW was
8 mg iron/kg BW (CGF)

ATl d: wydldSusIRImaAnIaTY Uun 8 mg iron/kg BW (CF)

M3eARsil 1.2 navessandnensgedusigmaniuvyiiinelaingnsinnisuinsigman

nguil 1: wynguitleusheemsunsnman (D)

nawit 2: vy s mAndildsuins Usinas 100 mg vitamin c/kg BW (DG)

nawil 3: s mandildsui i uagsmndniadu Uit 100 me vitamin c/kg BW
wag 8 mg iron/kg BW (DGF)

nauil 4: vy RsWANTIlEsUSIALMaNLESY USnas 8 mg iron/kg BW (DF)

n1snAaRsil 2 iieAnwfwavesuzazneninensgadusinumanluvyunfuasvyiiiinngladinang
9INN13VINEWAN Enivnaesazgnuiadu 4 ngu lnewsraznquiinyneaes 6-8 i1 laedinig
wiangunsmaaosdarelud
MIMeARsil 2.1 HaveszaznaTiiensgATus ARl UMY UAR

naufl 1: vyngumuas (C)

ﬂfjuﬁ 2: ﬁgﬁlé}’%'uﬁfmzazﬂa USuneu 500 pg vitamin Azkg BW (CP)

nawit 3: myiildsuthuragnouarsmmaAniadu UTina 500 pg vitamin A/kg BW wag

8 mg iron/kg BW (CPF)

ATl d: wydldsusIRImanIaTY Uun 8 mg iron/kg BW (CF)
M3MAARsTl 2.2 HaveszaznedReNsgATs WANlUYTTn1:laTn9199IN N5 U NG RWAN

nguil 1: vynguitleusheemsunsmman (D)

nauil 2: vyvesmanTlesuthazazne Usnal 500 pg vitamin Askg BW (DP)

naudl 3: muilasuinugazneuarsRmankasy Usua 500 pg vitamin AZkg BW wae

Guava, Papaya and iron status 16



8 mg iron/kg BW (DPF)

naufl 4: vyvesmANTlesUsImmManiESY UTun 8 mg iron/kg BW (DF)

Inegnstounyneaesddideuansidiniauin (oral gavage) Nt Wurian 4 davi dn1s
FawinmyuasTaUnuewnsfitudluudantuiinly 1 aduiodansi Weasu 4 dUnm
nnaaesazgnyiiaaunleisn1sanenaay Zoletil Wmnagesiasmy (50 mg/kg BW, i.p)
n§ntudafiudenain aorta Tnsuvadeaiiiulu 2 naen naeeit 1 fiuidesld EDTA tube
Wetlastunsudunvendon wazthluduuen plasma iethlulnsgimen CBC wavviaanii 2
Fuidesldvasaiiuideauniiielidenude othluduen serum ilelUiinsesissiusg
widn, ferritin, transferrin saturation, TIBC wenaintiuaziinisuensiusenuyhanuazeiauwasls

a

nitrogen wiaiitoAsan milewde wasiiulivigamall -80 esrwaidua WeldvinnisAnwlusesduy

Y

sl

Guava, Papaya and iron status 17



Experiment 1: Effect of guava on iron absorption in normal and iron-deficient rats
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intake measurement

Animal group:
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Experiment 2: Effect of papaya on iron absorption in normal and iron-deficient rats
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<«—— Body weight and Food——»

intake measurement
Animal group:
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[ a 1% [
ugarnauagseman), CFvyuniteusiesigman)
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Fig 1. Diagram Illustrating Experimental Protocol of Experiment 1 and 2
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Table 1. Compositions of the iron-deficient diet

Ingredient Test diets
Casein 200
Sucrose 100
Cornstarch 397
Dyetrose 132
L-Cystine 3
Cellulose (microcrystalline) 50
Soybean oil 70
Mineral mixture (no Fe)* 35
Vitamin mixture 10
Choline bitartrate 25
Total 1,000

*The compositions of the control and iron-deficient diets were the same except for the Fe

concentration, formulated according to the recommendations of the American Institute of Nutrition

(1993) for growing rats. The concentration of Fe for control diet was 45 mg/kg of diet and iron-deficient

diet was 5 mg/kg of diet.

3. NswseNdAuRaliikazn1sIaUSUIInNtuduasie

Tunsnaaesilaglinuazuvazne Julunaliniinfuduazinndueas Inedonaldan

WAt TardnNSIwarurarne Nttt asastunsarunaliainlunses anduiin

Usunanhaunaliinle lnenswieudnaldildlunisleunyasiniswieunniu (daily

preparation) etaulunanferduynigndunan 4 dUam
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TeSauasuzaznefildazilumeuiinainniug §e35 direct titration technique
(Suntomnsak et al, 2002) Inen5l4 iodine 1Uu standard wagyAuTunaimidute lnenishd High
performance liquid chromatography (HPLC) Tnan1sld beta-carotene 1u standard (Ismail

and Fun, 2003)

4. Blood sample analysis
waanndaullswazihuzaznolimyduial 4 d&ami dninaassazgniibiaauuaziiu

Y

\@ena1n aorta uaahlutdunendiuves serum Mmgla3os centrifuge 1 3,000 x g, Wulaan 10 w1l

'
a A

onitldanunsaiiulienmgd -80 ssmwalduaiitethluiiasevidndu 4 solu msiiaseving
FoathasiviosufiRnsiléunnsgu (Medical Biolab, Phitsanulok, Thailand) iien1siiasgsien
sina 9 edtelud Burlmesn, Slulnady, CBC Tnefnanniaies automated hematological
analyzer (Abbott) Turauedi serum iron way total iron binding capacity (TIBC) 1435
colorimetric method $ageLa3es automated clinical chemistry analyzer (Hitachi), s2AUv84

serum ferritin JAA3835 immunoturbidimetric assay (Hitachi), A1 transferrin saturation (Tf)

ANUIURINAT serum iron x 100 / TIBC

5. MTUATIANEDA
AflavzuananNaluzures mean + SEM wagyinisiUSeuilisunanisnaaaeg Student’s

'
Y aa A

t-test IneauLanAegldedAgnisadaile P value < 0.05
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NAN1SNNaRIkazn15anUsI8Na

(RESULTS AND DISCUSSION)

NANISNAABILATINISAEN 1

NaveUHSIRaUNMLN, UrniniiNNIULaza1MsALASU (Effects of guava juice on body

weight, body weight gain, and food consumption)

I3 UTBUSEHINMYAIUANNALO I TUNRUAE YNGR IMITUINSIFLARN FLHUT)
uwiinveanylunynauinliomnsvinsnwman (D, 272.8 + 3.3), nunauillie1msuinssnanuas
UINSITMAUSMmMANESH (DGF, 268.3 + 4.9) Tuwnindatesninvylunguaiueu (C, 312.6 +

v o

15.2) egiltuddgynieada (P<0.05) Tuvazdeaiulunynguilliemsuiasisumdnsiuiv

£ (% o
v ¥ o v A a

treatment Hu 5 AT LMD TUINTINA, s uazUsinaevsilauiuualisesnin
yynauevnIAuAN uildlifamnuunndetumeadi (table 2)
donsuiieunintndsevienlundguomsuesigudndeiu suihmdnd ey
Tunnngu lifirnuusndnafuegrsiifoddymeaddleiioutunymuaslunguiiliemnsuinsg
widn (D)
mﬁmwammﬁm%ﬁdaﬁmﬁﬂ, ﬁmﬁfﬂﬁLﬁ'mﬁ'ﬁuLLasU'%mmmmﬁﬁlﬁ%’uﬁi’mqﬂﬁzmﬁﬁa
Anwifwavesiulisifdemaaiyiuln nnuanismaassansliifiuinsmminiuaonis

WIAUlAvesanIy MsbiomnsNIvsinasmanmdwmasenminvemylasUsuae i

Tasuwnluy
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Table 2 Effects of guava on body weight, body weight gain and food intake in normal and

iron-deficient Wistar rats.

Parameters
Treatment Body weight at final Body weight gain Food consumption at
week (g) (9) final week (g/rat/d)
c(7) 3132+ 134 2523 £ 123 20.1 £ 0.6
CG (7) 306.6 + 3.5 245.1 + 3.80 198+ 1.1
CGF (8) 2939 + 119 234.1 £ 125 205+ 20
CF (7) 2927 +56 2343 + 6.0 194+ 1.0
D (6) 2728 + 33" 2139 + 32" 177406
DG (6) 287.7+7.0 2257 £ 7.7 18.6 £ 0.6
DGF (6) 2683 + 4.9 2120 + 57" 17.7 407"
DF (6) 286.7 + 7.8 2227472 184 +03"

Data are presented as mean + SEM of 6-8 rats/group. Body weight, body weight gain, and food

consumption of the 8 groups (C, control diet; CG, control diet+guava; CGF, control diet+guava+ferrous

fumarate; CF, control diet+ferrous fumarate; D, deficient diet; DG, deficient diet+guava; DGF, deficient

diet+guava+ ferrous fumarate; DF, deficient diet+ferrous fumarate) were measured at the end of 4 weeks

treatment. "Values were significantly different (P<0.05) from the control group by Student’s t test.
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navasunelsIRanIsdinasvaaden (Effects of guava juice on hematological parameters)

WowSeuiisunynauiiliermsvinsiauan (D, DG, DGF uag DF) sfiusunaves

= a = a A | Av o w aa A o« Y] ! A
slulnadunazdinlaasnianategailiuddgniainidomeuiunynguemisauay (C) wakle
= a 1 1 1 <3 1% 1 P sg U @

WIguiigusening treatment #19 9 Tununguemisuiasiawmanianudn Wedeudwssiu
5MWaN (DGF) wi3eswianiiteseenaien (OF) wan szvibinmdlulnaluuazdunlansviiutuegng
fdedrmeeda TurazinsUeuiinSegruneilidinanenisiiudlulnalulazunlnasyn dmsu
Aundeidion Tuvungu D uaz DG azdiAnndndangininlununguaiuau (O (table 3)

nsany vl smedlulnadu, Bulaasnuazindadonil inguszasdiofnvinavewlsad
fneszaudlulnadulazdnudadonuansdadudiuatnnylaiinans nnan1smaasilauans

[y 1 v

Tewmanianudifysenszuiunisaiiadndenuns

o
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Table 3 Effects of guava on hematological parameters in normal and iron-deficient Wistar

rats.
Parameters
Treatment Hemoglobin Hematocrit Platelet
(g/dL) (%) (x10°/pL)
C(7) 15.20 + 0.22 45.1 + 0.54 47.93 + 5.63
G (7) 15.58 + 0.32 46.8 + 0.73 4224 + 1.72
CGF (8) 15.84 + 0.33 47.4 + 0.75 35.83 + 1.85
CF (7) 15.42 + 0.36 45.4 + 0.98 41.52 + 1.00
D (6) 1237 + 0.42"" 36.0 + 1.117" 70.33 + 6.15"
DG (6) 13.00 + 0.61" 38.67 + 1.84" 67.33 +1.94"
DGF (6) 14.67 + 018" 4267 + 021" 64.77 + 5.28
DF (6) 13.60 + 035" 40.0 + 0.73"""" 61.80 + 1.47

Data are presented as mean + SEM of 6-8 rats/group. Hemoglobin, Hematocrit, and Platelet of the 8
groups (C, control diet; CG, control diet+guava; CGF, control diet+guava+ferrous fumarate; CF, control
diet+ferrous fumarate; D, deficient diet; DG, deficient diet+guava; DGF, deficient diet+guava+ ferrous

fumarate; DF, deficient diet+ferrous fumarate) were measured at the end of 4 weeks treatment.

I alues were significantly different (P<0.05, 0.01, and 0.001, respectively) from the control group by

Student’s t test.

R

Values were significantly different (P<0.05, 0.01, and 0.001, respectively) from the iron-deficient

group by Student’s t test.
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navasnlIwasEAausIawanlunssuaEan (Effects of guava juice on serum iron)
o =] ] PN [ < A !
WalUSeumguraveSrasE AU mranlunsladenlunNGNeIMIAIUALLAY

nauoIIATIRWANNUTmYlunga D (97 + 12.96) uaw DG (87.33 + 3.87) flenszdusinimann

|
o aad

ndAsemantunyngu C (151.60 + 9.32) agafltdAgvneadinn P<0.01 usillefinnsliins

o

TWUSIRWAN (DGF, 148.33 + 1.17) uagsiamaniasuiedadaien (OF, 165.67 + 2.21) aziiua

o

TunsinUSinasmwantunszuadensgsitded1Ayn1edan P<0.05 waz 0.01 aua1diu e

o

Wiguiunyngu D (Fig 2)
=3 S & [ @ Aov s A = =2 & aa 2
nsfnwnavenidiweseAusnmanlingUszasdiiiefnuianavesianiineusunu

swanfduiulushiu transferrin Tunszuaidon siwandudiulsznevddgyuosdlulnaduly

I3 = 1 I a a [ gj [ I3 = = Y @ Y 1 dy
dindenunsiazdiuunaglussuulvaisulaia dsiunsinsmmaniunssuadendddludiud
FEAUTBITIANKAzANIZIana N INNSUIRs AN 2nKan INaassTilauanaInslEINS
1 v} <@ ) % [y} < &’{ 1 d' Y @ v <
$UsI9WaN (DGF) agviiszAusamingauusinansmeasmla dunauiainnislisinman
Tyllanaannielss WeRiasanainnishielsaiissegades (DG) azlivinlissiusinman

WarnuUaslawfieuiunyuinseman (D) wasilaWiinissanduseman (DGF) seauves

swwanilifinnuuandsiumsadfliadeuiunislisgmanatuiieiedgasies (OF)
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Serum Iron (pg/dL)
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Fig. 2 Data are presented as mean + SEM of 6 rats/group. Serum iron of the 8 groups (C, control diet; CG,
control diet+guava; CGF, control diet+guava+ferrous fumarate; CF, control diet+ferrous fumarate; D,
deficient diet; DG, deficient diet+guava; DGF, deficient diet+guava+ ferrous fumarate; DF, deficient

diet+ferrous fumarate) were measured at the end of 4 weeks treatment.
" Values were significantly different (P<0.01) from the control group by Student’s t test.

""Values were significantly different (P<0.05, 0.01, respectively) from the iron-deficient group by

Student’s t test.
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NaYIUNNSIMIZAU total iron binding capacity lunszudiden (Effects of guava juice on

TIBC)

nsAnwInaradSsie TIBC IingUszashronsinnavesdnmiineranuaunsoly
) < a . o | g v
N53UsIMmMANVedlUsAY transferrin AnNan1sNAaRINUIIAT TIBC lununguilie1msvinge
< a1 dll a . Ao o @ a1 a & d‘
Wian (D, 455 + 17.63) xdlAngs 1H8391nUTHN0V4 transferrin AFufUsMmANTALNLLNTULNE
[J q‘ @ a A =2 & (Y
neemvaensinuluvaisawandasslufenanas :annsAinwinavesiaseau TIBC Tu
MUNGNDMITAUANLALMYNENIMIVINSIAMaNUT Weleunywinsiauwmdndieurss (DG,
378 + 6.23, P<0.01), WW33iusgwan (DGF, 360 + 18.03, P<0.01) Lagssmanifiesogufen
(GF, 373 + 25.92, P<0.05) agyil¥iA1 TIBC anad Feenainainnisninisnszdulvidnisgndusis)
< 2,( G | o < A 49! [ Yl @ o W . v
wianunTuvseiimstssminesnuilunssiadenuinty inlills19wmanduiu transferrin

11N vl TIBC fdnanas Tuvaigivunguensaiuauyn treatment Lifimsivasunaves

TIBC (Fig 3)
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TIBC (ng/dL)
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Fig. 3 Data are presented as mean + SEM of 6-7 rats/group. TIBC of the 8 groups (C, control diet; CG,
control diet+guava; CGF, control diet+guava+ferrous fumarate; CF, control diet+ferrous fumarate; D,
deficient diet; DG, deficient diet+guava; DGF, deficient diet+guava+ ferrous fumarate; DF, deficient

diet+ferrous fumarate) were measured at the end of 4 weeks treatment.
"Values were significantly different (P<0.05) from the control group by Student’s t test.

""Values were significantly different (P<0.05, 0.01, respectively) from the iron-deficient groups by

Student’s t test.
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NaYIUNNSIRIZAU transferrin saturation lunszudiden (Effects of guava juice on

transferrin saturation)

Transferrin saturation fiansindnuiusiunisestusiu transferrin Adismmaniueglag
a < Y a1 o 1A A ' a a 1
Ananunlu % midwuwlainlianudswonisiinn1izlaingie nsanmeasamuitluny
NALDWMNIAIUANYIN treatment A1 transferrin saturation lLifiaauunnsneiu luvusivylungy
& & vid 1w < 2 o I
9IS IMANTLHSITINAUSI9MAN (DGF, 41.67 + 2.21) waeseLvaniiietagaiien (OF,
a0 o

44.00 + 0.37) AgdlAnved transferrin MiinnIuegreliiodidnyi P<0.05 WalUSeuiiguiunyniuay

NAUOINIVINFIALMEN (D, 31.00 + 4.08) LLazwﬁiﬁﬁfm%ﬁLﬁmaﬂNLam (DG, 31.00 + 2.28)
(Fig 4)

IMNUANITNARBINLA wansIusslidnasan1sUasulUadvead transferrin saturation way

Lifinasiansiiinyse@nsn1nnsgaduvessinumaniasuiiiednind transferrin saturation fingu

'
o w =

Liflanuuandnsiusgeddeddgyneada WellSeuiisuiuszninamslidsauiusinman

o

WA naNLie0e1aFeT (DGF, 41.67 + 2.01; DF, 44.00 + 0.37) (Fig 4)
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TF Saturation (%)

50

Fig. 4 Data are presented as mean + SEM of 6-7 rats/group. Transferrin Saturation of the 8 groups (C,
control diet; CG, control diet+guava; CGF, control diet+guava+ferrous fumarate; CF, control diet+ferrous
fumarate; D, deficient diet; DG, deficient diet+guava; DGF, deficient diet+guava+ ferrous fumarate; DF,

deficient diet+ferrous fumarate) were measured at the end of 4 weeks treatment.

"Values were significantly different (P<0.05) from the iron-deficient group by Student’s t test.

Guava, Papaya and iron status 30



NavRIUNTIRaszAU ferritin Tunszualdan (Effects of guava juice on serum ferritin)

nsAnymavaauiase feritin inguszasAron TInNaTe WS TldolUSAY ferritin &
< a do w < ! Y < oA = 2 2 ' 14 [
Julusiunduivsguantusime ThdumnusuenisUSinamaniazadluinig d1sedures
Wsfu ferritin Tunszuadenmuanyiisneiiviinasmminiivasatanas@aluiuitn e

YInsan Wewssuiisunanisnaasdlunyngueinsniuauyn treatment aglaifings

wWasuularves ferritin ulloSouiiisununguemnsvinsismannudna ferritin azfidanas

'
o w aaa

luyn treatment aghailfuddgmneatian P<0.001 WeSsuguiunyaiuaunguemisund (C)
wansiunynguitldemnsvinsnmaniiusunavesssumaniazaulusisnisanas n1slielss,

Y o [y < [ a = 1 = 1 ! = = Y. A
UWSwiusnmanuagsmaniasuiiesesganedlldiinadenisivaeundadusiu feritin 9

WedaaiuUsinasiswaniiveglusinie (Fig 5)
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Ferritin (pg/L)
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Fig. 5 Data are presented as mean + SEM of 6 rats/group. Ferritin Level of the 8 groups (C, control diet;
CG, control diet+guava; CGF, control diet+guava+ferrous fumarate; CF, control diet+ferrous fumarate; D,
deficient diet; DG, deficient diet+guava; DGF, deficient diet+guava+ ferrous fumarate; DF, deficient

diet+ferrous fumarate) were measured at the end of 4 weeks treatment.

"\alues were significantly different (P<0.001) from the control group by Student’s t test.
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NANTISNAABY LASINISIEN 2

NavasUuzaznanauIvin, UnniniiuduuazUsuiaemsilasu (Effects of papaya juice

on body weight, body weight gain, and food consumption)

o = = a s A Yy o a a 2 5 9 5 o o a £
WalSeumeumiweiiiietesiunisiasaaule fe Wntinvy, dmtniiiuduwag
USinaemsilasuseninalungue1msmiuauuas vylunguemsunsmanudInu il my
& 2 P & Y
1A519WAN (D), nyriasimandeumeuiugazne (OP) wavvuvinssvandaunisuaznauas
sIwanLE3y (DPF) frnnsflwesnisasqiuls Ae Uiningd, undniiiuwesU3unaemis

o

I@susirsninnyngueimsaiuau (C) uansismwanduladeninadenisiasaauls

agnlsfinuy WawSeuiisunasswinmylunguenmsifedtiuiamuynguemsniunuuas

VUNGNDMITVINSILAANYN treatment WUTMTTwesdnanladanuunneaiu (table 4)
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iron-deficient Wistar rats.

Table 4 Effects of papaya on body weight, body weight gain and food intake in normal and

Parameters
Treatment Body weight at final Body weight gain Food consumption at
week (g) (9) final week (g/rat/d)

c@ 3132+ 134 252.30 £ 12.3 20.1 £ 0.6
CP(7) 307.6 £ 6.7 249 + 6.20 200+ 1.4
CPF (8) 288.1 £ 89 230.0 + 8.0 195+ 0.7
CF (7) 2927+ 5.6 2343 + 6.0 194+ 1.0
# # #

D (6) 2745 + 4.1 2139 + 3.2 17.7 £ 0.6
# # #

DP (6) 2757 +£45 2110+ 44 171 £ 09
DPF (6) 2723+ 23" 2107 + 25" 18.4 + 03"
DF (6) 286.7+£ 7.8 2227+ 7.2 189+ 15

Data are presented as mean + SEM of 6-8 rats/group. Body weight, body weight gain, and food
consumption of the 8 groups (C, control diet; CP, control diet+papaya; CPF, control diet+papaya+ferrous
fumarate; CF, control diet+ferrous fumarate; D, deficient diet; DP, deficient diet+papaya; DPF, deficient
diet+papaya+ ferrous fumarate; DF, deficient diet+ferrous fumarate) were measured at the end of 4

weeks treatment. "Values were significantly different (P<0.05) from the control group by Student’s t test.
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g 1 a 4 I o e .
HNAYIUIUSALNINDNITIUNDIVDILARA (Effects of papaya juice on hematological

parameters)

P H | a a a ] Ao & A o
nsfinymaveniuraznesedlulnady, sullaasniavindaadeniiingUssasdivefnyina

Yasuzaznanineszaudlulnadutazduiudadontnsdududiusdniniglainaig

PnNaNIsNAaasnlenuIUSuuElulnady (Hb) wazdulaasn (Het) Wululudiemng

Weniiu fie Wo3auiieussninmynauuIns gmanyn treatment wu31A1 Hb wae Het anas

'
Y |

pg el Anyneans WisiUSeuiguiunyaluaungueImsung (C) uazilleweuiieunaes
Hb waz Het lunguuynauilasuammsuasigmanmeiu wuitnsdeuuzasne (OP), uvazne
flus1wan (OPF) waesnwman (OF) sgafeiliusunmwes Hb wag Het SAiiindu Tudiuves
< I & [ a1 3 A A ! ! a1
NAAREATY MYUIRSIAWAN (D) Azilivasnanideniginimuyaiuau (C) wagvyngu DPF agile

voundndenfiosnimyngu D wiafilalifianuuandisansgiuveanandonlunungy C

(table 5)
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Table 5 Effects of papaya on hematological parameters in normal and iron-deficient Wistar

rats.
Parameters
Treatment Hemoglobin Hematocrit Platelet

(g/dL) (%) (x10°/pL)
C () 15.20 + 0.22 45.1 + 0.54 47.93 1 563
CP (6) 15.72 + 0.35 46.0 + 0.60 34.78 + 1.79

CPF (6) 15.35 + 0.16 452 + 1.43 37.70 + 3.5
CF (6) 15.42 + 0.36 454 + 0.98 41.52 + 1.00
D (6) 12.37 + 0.42"" 360+ 1.11"" 7033 + 6.15"
DP (6) 13.27 + 037" 38.00 + 1.59™" 69.18 + 6.30
DPF (6) 14.27 + 030" 4167 + 1.12""" 54.53 + 1.53"
DF (6) 13.60 + 0.35"" 40.0 + 073 61.80 + 1.47

Data are presented as mean + SEM of 6-7 rats/group. Body weight, body weight gain, and food
consumption of the 8 groups (C, control diet; CP, control diet+papaya; CPF, control diet+papaya+ferrous
fumarate; CF, control diet+ferrous fumarate; D, deficient diet; DP, deficient diet+papaya; DPF, deficient
diet+papaya+ ferrous fumarate; DF, deficient diet+ferrous fumarate) were measured at the end of 4

weeks treatment.

FHE ralues were significantly different (P<0.05, 0.01, 0.001, respectively) from the control group by

Student’s t test.

""Values were significantly different (P<0.05, and 0.01, respectively) from the iron-deficient group by

Student’s t test.
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navasuzaznafasAuUsIamAntunszuaian (Effects of papaya juice on serum iron)

= 5 | 9 2 Ao ¢ A = o
msfinwmaveshuzasnedessAusnwaniiingUssasdiiefnunismavezaznofilse
USunausswanfduiulushiu transferrin lunszuaiden nsiassumanlunszuadonaunsaldidu
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fustsziuressmantazn1ilainaInnsInsewmanis

Fefinsusuiiisuseiusigmaniunszuaidenssrinsusiay treatment Tunyngue s
Undinu dleleunmymeaessetnuzasnenarihugaznefusinmanasiiniafintuvessinman
oeafitfudAaymaeaiiin P<0.5 (CP, 184.00 + 9.21; CPF, 184.00 + 4.60) WeiUSeuifiouiumy
AuaNwasylismaniasulunguesfieiu (C, 151.60 + 9.31; CF, 164.00 + 6.77) lngsegdu

swanfiinduAnlu 21% vemyaiuau (C) wansiuzaznednasonisiUasuulassziuvesig

winbumynauung

waNINUY WelinsUTeuliieuseausinmanseninusag treatment lunynauemsvin

swannud WeleunynaaeseiiuzaznauariiuyaznefiusAmanaziinsiuTuve sy

'
o w aaa

widnegeiidudAgeadan P<0.01 way 0.001 (DP, 174.00 + 10.98; DPF, 186.00 + 4.20; DF,

166 + 2.01) WeiSsuiiisuiunymuesilungueinsviasiaiman (D, 97.00 + 12.96) lagfn

Usnaunisiiiuduressigwandu 79, 91 uag 71% vosmiymuaulunguenmsvinsiaman

msliugaznelfissegnaufeaiiussauvessgminuasnsingarnesiusiaumaniasuyi

TisgiuvessmumaniunssuadeniinanniuinnniinisisnmanaSuiiesegadeadaUszunm

'
o o aad

15% n1sUasunUasiiinfiuiinnuuans1seg 19iidediAynsednn P<0.01 WIzaztuaINNg
= v g I~ ! A 9 o oA 3
nsAnwansliiuiugazneiinasdensiudsuiuassivrasmmaniunynguivinsinman lny
£ a o % o v v o % 9 va s a -
8139a¥RANgYITLEsUNTYINNUYREWIMaNYI InsEAUNSAATusIwaN IvEUsE AnSamanty 39

bifiuSinaessiswaniunssuadendivuniu (Fig 6)
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Serum Iron (pug/dL)
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Fig. 6 Data are presented as mean + SEM of 6 rats/group. Serum iron of the 8 groups (C, control diet; CP,
control diet+papaya; CPF, control diet+papaya+ferrous fumarate; CF, control diet+ferrous fumarate; D,
deficient diet; DP, deficient diet+papaya; DPF, deficient diet+papaya+ ferrous fumarate; DF, deficient

diet+ferrous fumarate) were measured at the end of 4 weeks treatment.

" Values were significantly different (P<0.05, and 0.01, respectively) from the control group by

Student’s t test.

"Values were significantly different (P<0.01) from the iron-deficient group by Student’s t test.
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NAYDIUNNTAZNDABIEAU total iron binding capacity Tunssuaiden (Effects of papaya

juice on TIBC)

nsAnywavesuzavnedse TIBC Iingusvasdnonsinnaveszaznenisian

AuEnIalunsTUSIImanYedlUsAu transferrin

INWANITNARBINUIITEAUVES TIBC lunynduemsuna weiimslvidugazne, i

'
o w aaa

UzarnNouAZsIAMaNILIIVsEAUYDY TIBC Weratagnslituddqvneadail P<0.05 uay 0.001

o

AUAGU (CP, 354.60 + 17.03; CPF, 363.60 + 3.20) Lﬁam’%amﬁauﬁummjmmmu (C, 411.40 +

8.62)

A va ] o o oA = ~ P ) '
nafladianueaeadenulasauieunanisAnenseauvad TIBC Iuwyﬂqummimmm

2 = oA v 3 g < 2 = | a o 8 v
LN ?JQWU’JWL?JEJ@JH’]ﬂMUW@J%ﬁ%ﬂ@, U’mgazﬂaLLagﬁ’WJL‘ViaﬂLLagﬁ’]G}LMaﬂLWENEJEJNL@EJT\]%VI’ﬂM

'
o w aad

S¥AUTRd TIBC anadagsliued@Aumeanan P<0.05 way 0.001 (DP, 393.33 + 19.57; DPF,

o

359.67 + 10.96, DF, 373.00 + 25.92) Lﬁal,ﬁsuﬁ’umﬁmﬂﬁmmé‘ﬂ (D, 455.00 + 17.63) (Fig 7)
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Fig. 7 Data are presented as mean + SEM of 6-7 rats/group. TIBC of the 8 groups (C, control diet; CP,
control diet+papaya; CPF, control diet+papaya+ferrous fumarate; CF, control diet+ferrous fumarate; D,
deficient diet; DP, deficient diet+papaya; DPF, deficient diet+papaya+ ferrous fumarate; DF, deficient

diet+ferrous fumarate) were measured at the end of 4 weeks treatment.

" Values were significantly different (P<0.05, and 0.01, respectively) from the control group by

Student’s t test.

"Values were significantly different (P<0.05, and 0.001, respectively) from the iron-deficient group by

Student’s t test.
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NAYDIUNNLAZNOABIIAU transferrin saturation Tunszudiden (Effects of papaya juice on

transferrin saturation)

Transferrin saturation ABNTINTIUIUALMNUBLUTAY transferrin ﬁﬁﬁmmﬁﬂfmagﬂﬂa
Anponuilu % ilesulainiimudssdensiinnylainans WevinnsAnwnave s
uzaznese transferrin saturation Tunynguemsundnn treatment lifinsivAsuudas
transferrin ifintu usidleAnwnadindSsuiiioulunyins1mindn (0, 31.00 + 4.08) wui

o w

JeAUYRN transferrin WiiuAueeildudAgmeaiian £<0.05 uay 0.01 Tunynguilaiuuzazne,
uzaznaLarsMWENLarSMmaNeae1uRed (DP, 48.00 + 0.73; DPF, 49.00 + 2.63 uag DF,
44.00 + 0.37) lngseAu transferrin saturation AviuduAalu 55, 58 way 42% auadu (Fig 8)

NANTSANWT LLERIINUT AL NOTNARBSEAU transferrin saturation wevintAinsiiuvelUsAu

transferrin AYUUsELMANTUNTZIALGOANINTL

o A = = LY % g v o 1 a
wenaNUY WawIeuiiiguiumvemyniasnwaniliiugasnesg1amed (DP) wae
UzarnoiusInwan (OPF) dunywinsigmanilissmndniiedagasies (OF) agnuine

transferrin fwwiliufiaindn Aadufiiuguuseanm 8 uag 10% aua1au
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Fig. 8 Data are presented as mean + SEM of 6-7 rats/group. Transferrin saturation of the 8 groups (C,
control diet; CP, control diet+papaya; CPF, control diet+papaya+ferrous fumarate; CF, control
diet+ferrous fumarate; D, deficient diet; DG, deficient diet+papaya; DPF, deficient diet+papaya+ ferrous
fumarate; DF, deficient diet+ferrous fumarate) were measured at the end of 4 weeks treatment.
""Values were significantly different (P<0.05, and 0.01, respectively) from the iron-deficient groups by

Student’s t test.
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NavasUNzaznafaseAU ferritin Tunszualdan (Effects of papaya juice on serum ferritin)

'
a0

nsfnwmavenuzaznase feritin fngusvasfomsanavesuzaznefifidelusi
feritin telfiuAfivsuendsiinusamaniiazanlusiane WeiSsuifisunanisfinusss
ferritin lunszuadenluvynguevnsmunuuazyilfemsuinsmmanyn treatment laiwuing
AsLANEIRUYRAn ferritin WalFeulfisussninanguemsaznuing ferritin Tumynauily
91NIVIA AN treatment DxdlsEAUANINTERUYDS ferritin TunymurunauesUnd (O)
(P<0.001) (Fig 9) wansinluvynguiilsiemnsunsigman axfimshiensigmdnazanlusaniely
Tvaunutusaudniinaly nslihuzasne, tuzaznesiufusmudnuazsgminiaiufios

ag1ahgluinasonsiasuwlasseauveslUsay ferritin
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Fig. 9 Data are presented as mean + SEM of 6 rats/group. Ferritin of the 8 groups (C, control diet; CP,
control diet+papaya; CPF, control diet+papaya+ferrous fumarate; CF, control diet+ferrous fumarate; D,
deficient diet; DG, deficient diet+papaya; DPF, deficient diet+papaya+ ferrous fumarate; DF, deficient
diet+ferrous fumarate) were measured at the end of 4 weeks treatment. " Values were significantly

different (P<0.001) from the control group by Student’s t test.
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msliemsnesgwaniunymeas wuimynaaesngudsnaniiuintng wnind

a & a A Yo v a1 o ' g v Aa A I3 a =
dindukarUSinaemnsilasudlufidininlununeaesiliomnsniviinawessnmanuni 39

av v Y & 1 @ A | a a ] . .
Hadlanansliiunsvaniinalaensewianisasyiiulavessnanie (Viter et al, 1994; Beard
and Han, 2009; Milman et al, 2011) HafilalinugenAfaiuNaNITIFLAINTNITENquDY
(Kamei et al, 2010) Fanuimywneaesiiliemsvinsiguwanaziumindtdesnimyund d1msu
AWMATLAIAILTDININNAVDINITVINSFNANTITHARENISAA energy metabolism,
hemoglobin waz myoglobin Tunduiile uenantuaINNISANYIVEY Cunha WazAay (2008)

wunnsvesmandrasewadgeduludldidan sadnnizvnsnmdndmaseninueine1ns

anae (Isguven et al, 2007) 3nnalnasnandsilmimindivemyanas

WiavhnisiSeuiisunavesrSsiinoan1izsinman wudmshinrssludzuna

[y

100 me/ke/day laifaseniafiunispnduvessmmdnidlunnsssduroswsqmanidulniuas
mwﬁﬁmmmmé‘ﬂ 1N5184IUNTIYVRY Donovan uazAny (2005) Uag Sheers and Sandberg
(2008) WU ascorbic acid aaNIINTEAUNTEUIUNMIYATUYRISWmANFLlesaINNTTUIUNNS
WA ferric iron (Fe”") 1B ferrous iron (Fe™) vilvigadudndisadaaduld nansideilalundsd
Tinanssudnufiunisinuves Ballot wagany (1987) inuthnsliiwfuasazaznasiufiunis
yuda (Fe radioactive rice) finaviliinispadusgmanligetuluseduuiunans agndlsia
U3anas ascorbic acid finuilinalunisnszdunsgadusinmanlsognsiiuseansnmgsegd
U3nu 33 mg/kg/day Fauduaitinnuuansetuiulunsveassivssana 3 wh 3senaduldle

Felslulsinaniiluiieadgedualddnlidegluaneanulunsaiiunzay ilvlidse

NMIYILNIYATUYBITIFNAN
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Turifiondu waanmanasedlulasinsideadsinuinislshugazne (ascorbic acid
18 mg/kg/day Way beta carotene 500 pg/kg/day) émasiamsl,ﬁmzé’mmmﬁﬂﬁgﬂuuﬂéﬂzjm
onsmuALaryilasuesInsmman Tnednlu 21% (CP uas CPF) Welfisuifunyngy
AuAY (C) wag 79 (DP), 91 (DPF) wag 71 (DF)% LﬁaLﬁsjuﬁummmﬁmmﬁﬂ (D) navezazneT
WusesusmmanlunszuaidensnaiinannsiiuzaznediUiinaveAmiudfimnzauson1stae
nMsgaduvessmantudld vilviil optimal pH Meludldfannsonsedunisfiunisiie
reducing ferrous ion Wuazenvasiinanmsilunrasnefinsinfiuduazinfiuedseangns
Fiu FeglunisduaSuuseansnnnsgaTuvesiauman 9In5189UYe Garcia-Casal way
ARl (2000) WIS beta-carotene (3 war 6 umol/L) Tu Caco-2 cells finasionsiiiu
UsgAnSnwnsgedusmman 100% wansAnwildfinailndidssiunis@nuluau (Garcia-
Casal et al, 1998) wuin lelvieranadasiuuszyuAniueuay beta-carotene $afue s
sidn iliinspeduvessawdndngiuneldunniu denalnerainainuaves chelating

effect lu beta-carotene Mvilisawanaunsaazaeilantu Iszesaifegludlduuiuuas

gnaaTulaiiusnUy

3759893 ascorbic acid TutBnasnnudlaviiliAsmsUAsuwUawessdusmman
91991 funaaNMITUTINM ascsorbic acid TnniAuly sihleadgedudnldegluaniozdil
wiNzaniun15en MIgadusamanidwinnulalif (Mackenzie and Garrick, 2005) usidlely
uzazNadTIUTIIN ascorbic acid WuRnafulsoglutSinuitesninnsaUszanas 6 wih vinlidld
agﬂuamwﬁmmzam ¥lnn3 reduce vos Fe” 1ne DoytB (duodenal cytochrome B) 1Tl
ogailsEdvisnm waziAansthidisinmanluguues Fe” sumis divalent metal-ion
transporter (DMT1) lngade driven force vas H' 1ian1svuassiuiu H (Fe-H cotransport) dlo
wadih Fe” 1igwadudazimmhesngsruulnadeudenlnsluiuiu transferrin fadulusiu
dnfvrudisnudn nsliuzaznavilvisrsniefinisgedusigmanténntu vilvimuiiseduves

transferrin IuﬂizLLaLﬁamﬁuqﬁu 55 (DP), 58 (DPF) waz 42 (DF)% LﬁaLﬁauﬁuwmmﬁmmé‘ﬂ

Guava, Papaya and iron status 46



(D) Bepiilasianuaenndasiu Welinsgedusismaniinanntuazylinisdauasigilusiiu
transferrin 11nTuse ieuntelunsvudssmanlunszuaidon (Mackenzie and Garrick, 2005;

Donovan et al, 2006)

Tuvauzieaiu Tunynguilliemsuasinmannuinssdiuves feritin antoeaudlafiou
@ &4 a A @ 1 = o & Y o N ]
flunyAIUAN FUARINNTIEET N8RS WMENTNedANNT N TuRRssMmaN VAT Ay
13nld vinlsiszauves ferritin Fadulushuniieadunisinuressinmiananiosas Weliizazne
dusmanuarsmaniasy luinamunisiaeuslasszauved ferritin @0191n91nn157
sumedinsinmgiesiguwanrilitaulinslissiuressinumantunszuadenaslu ussnanie
e tUldlunsaswvaddadonunsaunun dunaldainnisisediuves Hb uay Het iiadulumy
YIS WRAN TN aLNDAUSFNANLALSINMANETN 2INWFNERINATIVTIIUSINASRWANT

wideldiieswasenisunluiivasaul’ fuiliszduves ferritin luideuudasefisuiunyaiun

TunguemsvInsInmanaeiy

Tusnmeszdinissnvaunavessimumanlieglunmeivanzay lunzissnelisinman
a 1 ! [ § a v a = Y a & a &£ 3
wniulagdamasienisinauresead inansaseyyadassiuiiieanuduiviuluead
dwaronsvhauressemeluszuunig q W ssuudssam, seuusedlivie 1Wusu (Papanikolau
wag Pantopoulos, 2005; Munoz et al, 2009) MNMsAnwwavesiiuzasnoreseiusIsmanty
wynguemsuninuiinisteutiuzazne (CP) wasiuzaznasiniusmman (CPF) vilissausig
=3 A a & dl' ] 1 = a & 2 [ !
widnlunszuadeniiugy 21% weguiiunyaiuay (C) Ban1siiuiuvessinmaniiy aglidwase
< < 0o q Y a PN ¢ < a & a & v
nsiivazausmmanauyiliinanuduiiveeasas iWesnlumsiiuduluuiunauanies
] = [ 13 14 14 & a o
SuNMeIEsanIuaNsERuYassInwanlvieglunizaunald uenanll nTerunideluny
naaosiignuieniilinnesiaumaniiuves Chen wazay (2000) wuin Wedeniniiug lu
Usu 50 me/day Tiiunynaaes azlifinaseonsiivarausiaumaniudiu vaeideatiunisla
Anfiudezdizannisiia oxidative stress luanigsgmaniiu iesnninfiudiluasiueyya

dase redesiunisiin lipid peroxidation Tulwasa Fenan1sAnuiaonnaniiusIeaIUNITINEYes

Guava, Papaya and iron status 47



Berger uavAnsz (1997) inuinimfiudvimiihiduanssiueuyadasziiunisiia lipid

peroxidation vilannsiAn tissue damage 191

nNsANEUlATINTITeAssinuINMsIvdSsdmadon1siiuseiy Hb Ussuna 5

(DG), 18 (DGF) waz 10 (DF) % \laiieufiunynivauilasuemnsvinsigman (D) Fewaniladanig
v [ a o . = o = =3

A0AARITUNAIINTIEUNNTITEVBY Monaraze-Espino kagan (2011) Fevinn1sAnwiluian
UniSeuninnzuinsiauanszaumi (mild iron decificiency anemia) wuinnshiasaniusuna
ascorbic acid Wiy 70 meg/day 5 JusiedUanii 1Wuian 10 dUanii denasieusz@vaninnisgedy
swman ibadntniseulunguaanailan Hb waz serum ferritin Mgy wananil n1slyiu

= 1 a 5 ! LY 3 [ = 1 a J
UraznaLiiesad i (DP), Uiuzaznasiuiusmmanwazsinwaniiieses1aae (DPF) Tunungy

[ ! ! a LY a [ °o v 4:1' ] [ d'

9IMNTUINT VAN danasion 1siiuseau Hb Andu 7 uag 15% audwu Weliiguiunymuaud

I@suemnsviesigwmin (0) waswudian Het Senfvinaululuiiamadeniu

mMaUSeuiisuanniadenlunynguemsunAkas iunauemsvInsIamaN WU iy
Igsuensuiasamantuyn treatment Sandndenfiganimylunguilasuemsund esen
swanludiulsznevvesdadentns nsfissmansidmadesziureuiindenunsdavinli

Funednsdsdyarndeundu (feedback) inlunszgnviliinisndnwadilindonuniu dua

fonsiinTureundnden (Kadikoylu et al, 2006)

pgndlsfinu nalnivhlvuzasneanunsaieduusyavsamnisgadumessmmantdthudilsl
wiida e1vRnTnnsTiuragneifiveuannialunisasanetessgimanideinadu chelating
agent LU beta-carotene #138n1303¥AUN15VINUVEI Deytb Fadu ferrireductase fivhaulaly
anmedifianandunsavionszdunisiauves DMT1 (Favuds Fe” sy H) Sailsmuing

sEAusantunszadeniulY Aludinsiinisfinviiuiusely

HanliannsinuITelunsall aunsathluvssenaldlalulugninniglainaieainnisen

smwian Feonvaziuzihliuilaauzarnesauiunssulssmusinmanasy Wedwwarielunis
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= o

nszduMIRATuTessIMANIITUsEAvBAmNnEsTu dwiuluruunAfiiinnzidesienaiians
RsAAN WU Winnen indnvielundeiinssd msuusilisuussnuazaznaduemst
Wetelunstesiumsifinanglafinnsanmsunsimanduazdmadienmstauivessianie
wazauewomsnluassAld (Derbyshyre, 2012) naainauddelulasinisianunsatluldluma
UFTRlAeSe lesanuraznafunaliifisnagn e dnngeniauazsandd uazanunsaney
ansfgnumsidelulasanis Thai Fruits-Functional Fruits Tuadsilfinuzasnodewada

Usgansnmnisnadusigwante Tuvaeinssliinadeussavaninnisgaduvedsiaman
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(CONCLUSION)

dyunans3dalasenisil 1 wavaslisianisgadusiamaniunyunuazuylainansiiinginnis

UIASIAN

1. Tw normal iron status N3RS (100 mg vitamin C/kg BW/d) uasn3ariusnsindn (100
mg vitamin C/kg BW/d + 8 mg ferrous fumarate/day) dnanenisiiiussiusiamantunssua
\donAuay hemoglobin tantee uasegnelsinuliinsifsuwlasedsiidodfynieada Tu

o

a o ::4' ' Ql'
VYugLREINU parameters du 9 lilinsidsunlas

2. Tu iron deficiency status mﬂﬁﬁm%’ﬁ'mﬁ’uammﬁm%ﬁﬂﬁ hematological parameters
e hemoglobin Wag hematocrit fAinTusg1didudAynseda ursgelsinunaiiinuena
\HDNNNATEISIRMENLESININNTITaR AR NNaTE R TITImMme TuraeinmsSeuiieu

parametes du 9 wunlufinisildsuunlas

vnewe: UsnnauvealsantilumyiisuwidunisuslaadSawunndn 1 naseiuluay

dyunan133delasenisil 2 navasuzaznaiamagadusigwanlunylnfuasrylaina1sdidia

mﬂmwmsmmﬁn

1. lunyil normal iron status M3t ugazne (500 pg vitamin Azkg BW/d) wagii
UzasNauaysan (500 pg vitamin Akg BW/d + 8 mg ferrous fumarate/day) dsnasionisiiiu
szivressmanlunszuaden InefilulinsiuasuwladseAuves hemoglobin, hematocrit,

platelet, serum transferrin Wag serum ferritin

2. GLuwﬁﬁ iron deficiency status n1slinuzaznouazsIAMan (500 pg vitamin Azkg
BW/d + 8 mg ferrous fumarate/day) LLazﬁmmﬁma%zu (8 mg ferrous fumarate/day) ¥inl#sgau

294 hemoglobin kar hematocrit diAgedu UonNTUULTINITIINEAaznaLavUEaYNe TR
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s1owman vilvisgduvessismanlunseuadeniingdu Welilsuivalunguiilvisiaumaniasuiie
9eaAe7 F9nalnn1svinaue1aazinaInnsinusuUEsLU ST ANEN N UBILsaznafa 519 WaN
\@3u (additive effect, synergistic effect) vilwiin1sgadusiawanananldliuinu Famudiseau

YOITMENIUN TG RAINATLTINAUNSTNTUYRA transferrin saturation

e Usinavesuzagnafbilunyiieuwiniu 150 ¢ veszasnevsedzaznavwing1s 1 duly

AU

Further study

1. AnwidwavesuzaznoreUsvdnsn1nn1sgadusinumaniuauiiin1ielaingnemin
ANSVINTIOWEN
2. @nwdnalnveswzaznelunisiiusziusinimanuaznisiuasuulas

hematological parameters MAATU lnan15@ANY protein expression UBILUIAUTIAYIVDIAUNTT

YIN9UVBI5I9AAN 1L Deytb, DMT1 wae ferroportin 1usiu

3. Anwdwavewaliidu q seusz@vsnmmsgadusiamanluauniinizlainng

ﬂﬁﬂﬂﬂi‘ﬂ’]@lﬁﬁﬂmgﬂ
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