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Effects of Kimchi Consumption on Iron Status in Adult Male Volunteers

Oh Young-Ju - Hwang In-Ju
Department of Culinary Arts, Halla College, Nohyoung-Dong, Cheju, Korea

ABSTRACT

The aim of this study was to investigate whether the regular consumption of kimchi influe-
nces the iron status(RBC, Hb, Ht, MCH, MCV, MCHC, transferrin, serum iron, and ferritin)
in volunteers. Healthy male adults(n=12) took part in the study subdivided into the control T -
phase(for 2 weeks), kimchi-phase(for 4 weeks), and control T -phase(for 2 weeks). In addition
to their normal diet, participants consumed 300g of lactic acid fermented Chinese cabbage
kimchi daily for four weeks. In the control [ and control T phases, the participants kept up
their normal diets without consuming any fermented foods. Dietary intakes were recorded for 3
consecutive days in each phase, with the aid of household measures. Every two weeks, blood
specimens were analysed. Significant differences(p <0.05) between the phases were found in
daily intakes of vitamin C during kimchi consumption. Levels of RBC, Hb, Ht, MCH, MCV,
MCHC, and transferrin in blood were not significantly changed during kimchi consumption.
However, serum iron and ferritin levels were significantly increased(p<0.05) during kimchi
consumption, achieving the highest levels in the fourth week of the kimchi-phase. The
improvement in iron status was speculated to be attributed to the kimchi components(ascorbic
acid, sulfer compound, organic acid, capsaicin, gingerol, allicin). Because of lacticacid fermented
kimchi's potential to prevent anemia, the consumption of this food can be recommended.
(Korean J Nutrition 30(10) : 1188~1194, 1997)
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Fig. 1. Study design.
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Table 1. Daily intake of energy and nutrients by the subjects according to phase

. Phase

Nutrients Control- | Kimchi Control- T
Energy(kcal/day) 2420+90.6 2399+98.3 2470+79.4
Protein(g/day) 92.9+6.2 89.4+59 91.2+6.1
Total fat(g/day) 52.0+5.1 47.8+4.7 51.8+5.6
Carbohydrate(g/day) 395.1+£20.4 403.01+19.8 410.2+25.3
Vitamin C(mg/day) 70.5+25.2° 87.8+23.6° 7234249
lron{mg/day) 149+4.4 153449 15.6+4.7

Values are mean+SD. Values with different superscripts are significantly different at the a=0.05 Jevel by Duncan’s mul-
tiple range test among control | -phase, kimchi-phase afhd control [ -phase. The phase of control- [ , kimchi and control-
Il represent before start of kimchi intake, after 3 weeks of kimchi intake, and after 2 weeks of ceasing kimchi intake,

respectively.
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Table 2. Effects of kimchi intake on iron status in volunteers

| Phase

Blood component Control- 1 Kimchi- | Kimchi- I Control- [
RBC(10%/mm®) 5.3340.24 5.28+0.28 5.2740.26 530+0.25
Hb(g/dl) 15.4 +£0.89 159 +£0.97 159 +0.93 16.0 +£0.70
Ht(%) 48.0 +2.8 48.2 +3.0 48.1 £3.1 48.1 +29
MCH(pg) 289 +£0.70 30.2 £0.83 30.2 +0.85 30.1 +0.60
MCHC(g/d}) 32.1 £0.90 33.0 £0.98 33.1 £1.00 328 +0.85
MCV(fl) 89.8 +1.64 91.6 *+1.51 91.2 £1.49 91.6 +1.43
Transferrinimg/dl) 328+51 310461 307153 335457

Values are mean+SD. Values are not significantly different at the ¢=0.05 level by Duncan’s multiple range test among
control T -phase, kimchi [ -phase, kimchi I -phase and control [ -phase. The phase of control 1, kimchi [, kimchi T
and control T represent before start of kimchi intake, after 2 weeks of kimchi intake, after 4 weeks of kimchi intake, and
after 2 weeks of ceasing kimchi intake, respectively

198 - | ~m— Serum ferritin = 19(())0_‘ E]S;O}Jl- 711‘2 X]vhxqi ﬁzﬂﬁ% uﬁoﬂlﬂ . Eﬂ
Riss @ i [0 | TREH s
<120 c b c L0 % 9 serum ferritin®] %71 %= (control 1-pha-
2101 (0 2| se) 53eug/elA BARA 2 Fee FeRoR W
g1io ?/T—f\ 05 s Al easmg 0% o Sle 4%
§ 90 a 30 & A% F(kimchi [-phase)ols 1< 71.5ug/1%
s (‘7}8: b b Lo #|" 2o control |-phasesl 13} 33%u ol Z71eigim,
o |— oLt L W Gl L ol 27 A 4H Fok vlwsha 10% v KL
0 ? ?ime(we:ks) ° 10 2 37k Zlolth(p <0.05). 28 serum irone 72

A Ao 43
ase)°ﬂ 2719

& A8 2% F(control I-ph-

4% (control | -phase)™ A9 AL
g F-& VeI oA kimchi-phaseoiAl se-
rum ferritin®] FE #lA B AL AR} A
AERFES 7 Ao 29t 84 Fo
abi= ferritin® FEot Au] B B4 A
J&ﬁ]ﬂ ol A ferritin® o] Ing/mid A9

Fig. 2. Effects of kimchi intake on serum iron and serum fer-
ritin status in volunteers. Values with different super-
scripts are significantly different at the a=0.05 level
by Duncan’s multiple range test among control | -
phase, kimchi I -phase, kimchi 1l -phase and contr-
ol Il -phase. ‘*ﬂ

MCHC 2 MCV &, 28]3 transferring %= 7

2] A ofFoll BAGle] A7t T Ao 4R E
TEL AN oY SHE FANEL BF A &
A elof &airt. £ Aol A ddrtEe 2%
o A4 FeldaL o] F g )7} Aokl §3]
o el glo] Ao HFA S FAIBI7] wlEo) o
| 9]A qQlo] AT Q] o AA YT A &
AE Ao wehdc)

AAE 2F B¢ 47Y ¥ serum irond] FEE
114.2ng/di2 XS5 (control | -phase) 87.4pg/dlell
Hl3) 31%2 9 F7kete] f2)2Q AolE vehyr] A
Zalon, 457 43 Fde HAE AAs) AY
control 1-phasel Hl8} 38%4 O =713}k 21.5 pmol/
12 FelAd 740] BHohp <0.05). 2 HAE
27N AFRE W] 5 47 AAF Fol S22 |
WP 5%78 =Y T F718IEAIE, 0153t BAAHY
ol BEER) ookt AX e sE d 2
9] #%A(control N-phase)= ©HA] i) sFo&

AMute] A9 ¢ AFke) B 120~140pg S B5T
q’__]l é}q_zﬂ)zl).
B AN serum ferritin® serum iron< Ws}
3 g2 Rk X% (Hb, Ht, transferin) 8&
A syt #EAHA i}, o9} fA Aot
e AREY AFoME ol B 4 9t} Norway
9] 7M1 S ez 4 186~20mes] ES 7
a3k AFoM serum ferriting] F2& FoFoF
AeAZ oy Hhe FRE fodddl Hat
3191%?: §_Lo1 o].oﬂqzz) @ﬂigjq_ 017]-_2. EH*}OE
23229 *E*é*]ﬂ‘(Hb—generatlon test)oﬂl\i CIE]
< Yo7 AEEE VESAA AT 54
T3t el Hb -’F%L‘—Q F7HRL
ZX AR o] 4&E HEY F YUY 2 ojE
e el Ak A7 AAAA FAREA Hb 5
9] F7he BEAY F QAP AXNEH 713t

%
serum ferritin® serum iron®] §231A 253 A

)




1192/ 7) %A & of A Bod ofakel

£ AR & AR F5o|8-EE T LEHN
Adel e Agge] 7k A
rum ferritin A& B89 F4&3 FATRA I} A

AR FHAA, 19je] HEYFS
"*—‘E HEo Fol4&S AAstede AR
AEgwrt & SFoe? 2 A7 AT 2
Axdol) gk 71AE ol A& AHAR] AAE, E
9} & W4E(Hb, Ht, RBC 55)-& AW 28
obelst vtom 4 ARo] po #¥E MFE
o AFAHecs By }01 e 2 fREeE i,
BAARe|e] F3o JAEE F3de] fAHD oAF
o] AR A4Y ARo 7 AFE e oy FEA
& transferin®] = A ZEFFYe7F FER ol
stz yol]7] Alteha Zrlshe Ao g deigon®
C A 2 AR E A A0S UFeR s
o] A7t AR Fol dFE vE & Y7 W
Fo] ¥in}2 W32 Holx| ¢& A0 oAt}

B AFA serum iron® serum ferritin® &
2 A ﬁ%ﬂﬂﬂ% Z7hEAm AR AHE T
a4 A3Ae sEos 1A 2 ok HAXAA
# F A %ol E"iﬁlt H714k, vl C, &3k
B 9 capsaicin®] 4] F9 w@Y AR S50l &
£ /MRS Ao Agdd

<2] veke] A AR ZAPEEAEQ] Aol
FPSEE Yoz 3 dFelA o i sl
0%FE o & AREFF[EES IIsEd, <
E AHgolasksEy il 7)1 Aol st
O g ol9} FARE At ofzalyt W] dF
Bantug) @7oNE #AHAEH TEAFAN B2
A AH160~540mg)o] A leta Qek. w3
4 ] -4 AL 170mg/100g B E2A7 FH9
g0l 8ol dakg v 4 Jvka B

‘F‘\%—% A2 Esix vEb Co w1gg i &

8 2ANZIGE M S ERlEo g U I9E
gx2 pAE A4l ascorbic acide] ol wieh
BEZFES 2009 Aolrt USS Q’?l“}ﬁ‘ﬂr%’. o]
#3 3= ascorbic acide] $1/4dAo o & A
B3 ey wigl Col 282 o Fo HlE OPﬁ
(dose dependent), ol AJAA] vlElRl CE &7 4
HAPE A JFseickn SRTHY. 2ol dA AL 2
3 71242 A(control [-phase) 2 AFAZd 713t
(control T-phase) %9 vitamin C AFFE 4=
70.5mg¥ 72.3mge.2 veRgm AAFEH Al(kim-
chi-phase) 87.8mgl 2 =%d A& HA 29 vi-
tamin C¥do] Z7) 7jogr] mient. HAE 4L

2
2
g
m\m

300g® AFPE Al €4 BlER C AHF 50~60
mgl 2 T2 JFAFT 10045 T3 &
o @&l AR Fol&ES S/ F o
E3 9AdIM e HAakEn] ol xjolo) wet HE
B0l g-8o] gt 4 Utk A Fol S0 = vt
B 15 2 A% 59 ZIREL g4t BHlE &3
AR EFem” 7o B pHE P84
Fe(Il)-hydroxide®] &84S Assld ¥ FT&
Fevha sk, o 9o A IRl sle {E
83} 2-(S-methyl-Lcysteinsulfoxide, S-(carbo-
xylmethyl)cystein, S-methylmethionin, homo-~
methionin, glucosinolate)E HEo Ytz oR

Qe AR F4Z FANZ F Yrpw,
o AAnd NEe A *éa‘ﬂ%l LAk
7) Boke a]d Aol ARl F5gol wed 1d

FE JFduldl Ao dFe v
F5NAL BAEEY v R R o R PRI AT
HAo}, AAERE AelA porphyrin complex® &
AstEg o F5Ee 2oje TR BARle] 2A 9
e MGG g dEle] Mol dE e o
nEo AR|ee HFA AR BE A=W
Lo Z346] wiEell R Ee)3lehA
ol 4 B3] AdpolA Lrivtd gald L= o
g} 71 o] &-&& A it} 2w 4
ol dF R Frolgge AR 9 ujdgHEL
FEFE v FHAA B FA
ol wh

B Aoe wa glev, 4oy Brel §4088E
& . A
=2

Axtel okt EF 2 AT iRt BRIF
g} sH-edct

AR o g B d7oM serum iron serum fer—
ritine] 243 F S718I9Y AL AA9 A5 A
B SEAANE S E2ahe 8948 £22 ascor-
bic acid % sulfer compoundE# Aol g3

T 3= 21E $7) 2 Hlactic acid, acetic acid ete.) ]
ZAo) 71015t Aoz Zgun wal g4l BujE £
ANAFE= % /‘*—r(capsalcm gingerol, allicin
etc.)Bol FFH o AAPRE A Audrh(Fig.
3). &H Zst® WIAIF (invitro)slllA] HEH
A LEFTe) AA7te] AR FHo) &S ¥n
& A3} BEYA7 Bk RAE BRI

g B A 233 325 A 21
ouz} gebd ¢ Jeug Ao HEES FHUET}
g 2o} $93) A3 Yste] A5 A7l A
AEAAS A28 extrinsic tag W E%10] 87
9, | delrhd AAFe QA Axo] FEFS

_{




organic acids
(lactic acid, acetic acids etc.)
hot taste components
(capsaicin, gingerol, allicin etc.)
in the stomach l

low pH
reducing components
{ascrobic acid, sulfer compounds)

in the duodenum
l
intestinal mucosal tell
Fe™

[ |

~erol, allicin etc.)E

Fig. 3. Iron absorption-possible events in stomach and de-
odenum during the kimchi intake.
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