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ABSTRACT

Folate and iron nutrition was studied in a total of 122 pregnant, lactaging, and non-pregant,
non-lactating Korean women. Serum folate levels were determined microbiologically using
Lactobacillus caseil ATCC 7469), and serum iron levels were analyzed colormetrically. The ave-
rage folate values of pregnant and lactating women were 542ng/ml and 4.14ng/ml. which were
significantly lower than that of the non-pregnant, non-lactating women(7.06ng/ml). More than
1/3 of the total subjects were found to have serum folate levels lower than 3ng/ml. at which
folate nutrition status can be considered inadequate. Serum iron values of pregnant(96.9ug/dl)
and lactating women (93.9ug/dl) were not significantly different from that of the non-pregnant,
non-lactating women(97.1ug/dl). There were however, more iron-deficient subjects in the preg-
nant gorup(17% ) and the lactating group(19%) than in the non-pregnant, non-lactating group
(8%). A statistically significant positive correlation was shown between the levels of serum
folate and iron in lactating women(r= 9694, p<(0.05). The results of our study document that
folate deficiency is a nufritional problem as prevalent as iron deficiency in Korean women,
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especially during pregnancy and lactaion. For these women a routine folate and iron supplemen-

tation might be necessary.

KEY WORDS : serum folate * serum iron * pregnancy - lactation.
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3. YL 24

HRYLe Lacobaalli casel( ATCC 7469) 55
o] &3l v AEEH =Y (microbiological assay)
o2 BA5gith B4 uhH.S Baker et al.2!), Waters
& Mollin?®, Herbert?®), Spray?¥e] whgg ozt
FA s ALgstHh

AME7|Fe B H4¥ A" BE Ve T
AE 23 2. gL WA g 7] 5kad A Rte] AAF
3 E542 338 ol AT F 121, 15b 7R
oA 1587 SF3}1 drying ovendll 4 A A
ZA7) F A% stR g AR WA, &
289, Neke 2% 3% FTFFE AHEEY Az
=t

Maintenance of Stock Culture : Lactobacilli case
A& Baclo Lactobacilli Agar AOAC ) Aol B) ¥
85t} Bacto Lactobadilli Ager AOAC ¥} %)= Difco
Laboratories(Dewoit, Michigan) 3)A}Me] B4 &S
98] AgerE 4.8g/Liter H7VEte] AFZsH T
A2 T 10ml¥ screw cap culture tubeo] ¥ T
1587 A F oA 29 RE dujde=
2913 S AFE mediumd] FFE E2 37C]
vjaF7) ol A 48213t Bl FEtT). MEH £ FF
o AgEg WAR(2~80)0 RAs dFY
o 3 W4 AuudstAch

Folic Acid Casei Medium XX : Difco 223 #
¢] Bacto Folic Acid Casei Mediums F¢sla] A}
S3ged o AFE L aser 7469 TANES
g8 d4g A oy BE JYiks TEE

b - Ay

v # o)t} 100mi%g 9.4g2] Bacto Folic Acid Casei
Medium®} ascorbic acid 50mgg Fojx 1~287k
2oL screw cap culture ubeo] sml¥ ¥ FH
2 10m7tA Ae F Ewstd gFd Axd
inoculum A Zo| A}&3tAc}.

Preparation of Liquid Inoculum : &¥] ¥ Baco
Lactobacillus Broth AOAC 10mld] #F& 4§
Toll A 18417 wlFE F 0.5mlE F3fe] A
Bacto Lactobacillus Broth AQAC 10mlel] 2+t o]
AEBL oA 6A3F Tt B F3IL 3,000rpmel] A
1587 8o g d4E8ested o578 AR
o} Cell pelletZ single strength Bacto Folic Acid Me-
diumo|| suspendA] 75 2& & 55 cell&
43 A2 F(Fate AA7 AT AHFY)
A 22 single strength Bacto Folic Acid Casei Me-
diurn 10mle)] suspend A]Z1c}. o] Cell suspensiong
microsyringeS ©| §3te] P &stA 250y F o
A 2% standard Al @@l Fo] BlYE growth
responseE =& v},

Folate Standard : Pteroylglutamic acid 10mg& 20
ml ethanol, 1ml 0.IN NaOHd| o1 S/FE
Wo)] 100mlE F<$-1(stock solution 10~*g/ml) *§
SR ¥4 FYo] Stock solutionS #FAH
0.05M sodium phosphate buffer-ascorbatee] o2
24d 843t 0.025~0.4ng/mle] standard {-H-&
s ¥4 ALg-tsirh

Preparation of Serum Sample : 35121 84 0.5
ml=E 0.05% ascorbic acid7} ¥ 8%l phosphate buffer
45mlet 47 BRE F Q4R guE @
WFe A Ay &G ARG AR R &
o]% 0.2ml¥S wmiplicaeZ # 3t #4o) A3}
g} Standard g} B samples] Al &2 tha Fo
7} 8 dhe} Zo] FuE P ck(Table 1).

Table 1. Preparation of assay tubes for standard and sample by L. casel method

Standard (ml) Sample(onl)
1 2 3 4 5 6 7 8
Standard P.G.A, 10~%g/ml 0 (00501 |02 04|06 |08 ] 1
0.05M phosphate buffer with Vi, C| 1 | 095 | 09 | 0.8 | 06 | 04 | 02 0 0.3
Folic Acid Casei Medium 1 1 1 1 1 1 1 1 1
Serum sample extract 0.2
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24 3 : Lipless serum bottle(Wheaton Co.)
10ml 7)o A47t2E FH3EA Table 13}
o] folate standard E¥= HAAEEZ 23 buffer,
Folic Acid Casci MediumS& #H7}g & nHEuAE
P2 hand aimper® AMESe] aluminum seal-&
4% tg 227 BEeTh Ao 0BT TR
5 2@ Ao 42te) Agao] w7 Eule
inoculum£ 25 microinjector(Hamilton Co.) &
Agsel ABRT. NPAE T BEO AL, ¥
ol 18A1ZF vl = 3087 WAAA T
AL ExA71 & spectrophotometer(Kontromn,
Uvikon 930) & AM&-&ha] 374 660nmo| A 5% (rr-
bidity) 2 ¥t} Folate standard®] Exo| tigh
T ZE AAgEa B samples] B9} v w5k
g4 GAFES A QR4 A

Preparation of Inocula

One drop of stored culture in 10ml
autoclaved Lactobacilli broth AOAC

(‘incubatc 18hr at 37C

Take 0.5ml of the 18hr culture and
add to 10ml Lactobacilli broth

—— incubate 6hr at 37C

Afier 6hr, Centrifuge 3.000rpm
for 15min

Wash culture 4 {imes
with 10ml basal medium

— centrifuge 3.000rpm
for 15min

Resuspend cells in 10ml
basal medium(L. Casei inoculum)

—

flow charte= Fig. 1¢] e} Sl

4, 83 HE &4

ZAbGAre] 94 4 %2 Fe B kit A]2F(Wako
Pure Chemical Industries, Ltd)& A8} colori-
metric o2 BEA54c 3 05mle 2.0ml
actetate buffer-ascorbate®} Z+ 492 & 0.08mie) &
A 2)2k(1% bathophenanthroline sulfonic acid, diso-
dium salt) g Hristi 587 A2 TAF ohE
g A7t ¢ specrophotometer(#7 | 535nm) S
ALESte] FREE FATACH EHE BAE o
4 BEEEA(50~200u/d))& Zo] £481 san-
dard curved 248 39 F FFL A4}
= olg3start

5. SAEA

S E datai™= SAS statisdcal packageE AHE-38lo] Zf

Analysis

Sample and standard are set up
in the manner shown in Table 1

— autoclaved 2.5min
at 121T

[ Ater Cooling

Add 251 of L. Casei inoculum
to all tubes

-— incubate 18hr at 37C

Place 30min in ice bath
for bacterial growth to siop

Reading in spectrophotometer
at 660nm

Calculation

Fig. 1. Preparation procedure for determinarion of serum folate levels by microbiological assay.

- 70 —



s - g

THE Yaxe EFeAE Adsn {4 A
2 ttesty o] §-3hed BIF e} Faka H 3o
4B/BA = Pearson’s correlation analysisoll ] 3]
453t

ot { 1nF

ﬁ:‘d odAI- Ax

£ A7 A AAS] A GAFE-S Table 29)
et Tk AA AR, FRE, dE2d B
A EEE 2 542ng/ml, 4.14ng/ml, 7.06
ng/mle2 YAFY FH3o] T BAFLEE7]
2T Ao HlE f3(p<0.05) 2.2 Wkt
4% #iF AR dierest AdEs e
AFAA T BE 7 b ot

B AT ZAREREY BH A5 EL Her
bert?® 9] 7]&7 ulw gk A= Table 30 vbe}
itk 9 BolM B vt Zo] A 449
26%, TH5-2 36%7F 84 AT 3ng/mle) 3}
Z Herbertd] 7|&ol 2§ At Hol74 B1E @A}
2 Vet Margind G449 ZAox Hoje
AFEA FatH QAR FHEY B F=7)
AFE T i dEFEFA Aoz wAH

Table 2. Serum folate levels

Group Serum Folate ng/ml
Pregnant-Women 5.42+0.91) (61)%a
Lactating-Women 4.14+1.0 (25)2
Non-Pregnant

. 7.06£1.3 (27)°
Non-Lactating Women

DMean+ Standerd Error

D( ) : number of subjects

Different superscripts mean that values are significandy
different from each other(p<(0.05).
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At} o] ¥ 3 A= Colmen$ 'S 9] &F+oj A South
Africa IR, /2] 47%7} O;jixhzg_sazg w1y
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04 2 GRABLEL HRRAE o o

g FE Qate] TEIIF o3 o} 2oz
FEHL, dales s Friske Y vo-
lume} efole] H4S AH FGire] oo F
7Fat7] dgol). slohit AAgele] GatEL 2
Aol Ao HE 458 e Aoz HHAHPO.
EAY steroid hormoned] 45 £33 F
DARE Foste 8902 A4 AoR B
¢t} TFE 9 steroids IHo A o] F o] A= ¢ 4te]
#$4ARE AEnZ GAFRAL] F o'% i
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Aol HE o BEF Ao g Jehgtsd oe
Colman§1916)¢] ‘a"ﬁkﬁﬂlﬂ EQ FHReA o
ARBG AgHolTAHRNEN =Y} grhe 2HE
Bd A g6t} Buge$ !9 AT A o)
¢ Navajo &-%-9] 37% 7} RBC F4bpie <140
ng/ml2 Fargoko] EFetctn BRus@y, £
YT AEES HeE d9 $YF oE9
Aol e dAET FF5d gagFdes) v
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o9 F{E9 daws Yo} Ff 7|7
0E FFFF] HIHE BIA dARe
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Table 3. Interpretadon of serum folate values by Herbert's standard

Number of Subjects

Serum Folate(ng/ml)

Pregnant Women

Lacraing Women Non-Pregnant, Non-

(n=61) (n=25) Lactating Women(n=27)
Low <3 16(26.2) 9(56) 11(40.7)
Borderline 3~4.9 10(16.4) 2( 8) 1( 3.7)
Accepiable =57 35(57.4) 14(56) 15(55.6)

() Percentage of Numbers
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A3 Table 4o Vel it 4 -7]9F 47
Hdate] HEFL Fx= 474 597ng/ml, 3.81
ng/mlz P FRk7] ofgdate] g JabrEol
BA WEEI, S5 GA] SR fdAe)
F30] 2.72ng/mlz A¥HE o] A5 (5.71ng/ml)

Hrh wiokon} HWArh Ads] FAAL fo4e
Uitk EK2)d 2ldld §-F2] gastgo] te

FEAET EAE 2] 2490E FL(15ng/ml),
I fge] &S] 271671 (50~130ng/ml), 45
D717 d) el Zasted AL UAY F(80ng
mDE GAELE e BT EK®E 19
ATRAOINE 299 FgRolAE G BE

)-,20

gole 83 2 APT GusEel A
AAPE Bustgch 18y Mez!E 3713
FRE wol] ZAW GAAGL7E L2 FH FFo|
A8 HojAA Ao 3P SneedF!V}
Cooperman®?-& @ated ko] EHF Ff-3o|7
FAE FEIASE A FEN YT F9H
o2 2/1Bg BHY ¥ Yok
ARRAHQUR, $R30 QUaAZ BY
¥Ee) wE 2WD) gad 2 AT 4 4
W59 2%, FFF-9] 36%7F Fito) FHE 9
A (350~1,000pg per wblet)E A2 B Lgls

Table 4. Serum folate concentration of pregnant, lac-
taing women by perinds

Serum Folate ng/ml
5.79% 1.59(n=12)
8.81+ 1.49(n=32)
571+ 291(n=41)
2724 0.82(n=12)

Group
Pregnant < 20Weeks
Women >21~44Weeks
Lactating < 4Weeks
5~24Weeks
DMeant Standerd Error
2( ) : number of subjects

Women

Table 5. Serum iron levels of study subjects

oz B3I 054
o AZbek FA 2T

:.:—'

H 44l Hl#—%ﬂ%"u WA JarE-L Spray
el o8] zAEYY AEA9] H(7.8ng/ml)3}
Hlefo 7oz A7 Hole £ ﬁ?—%
HZ2TOE Fdg o4 F 40%7} FHGNST
sng/ml ¢)3}9) GAZPAES AHATH B oq;L
HdE FAAT Q4 de) GB8E F 5 s
GFEELATE QI WE o5 HiF F %o
EFT o2 ¢ 4 glok 9 W 9)Abe] Ao
o8 AgH Ao MR} B AFzA)d A Hd
A ¥ 7ol megaloblastic change® Hol: 847}
T Aoz FAH b glo] olo Wi g F o AAgt
d77} o ln ALE " Waters} Mollin? 8]
AT AT o5t AG 100 ¥y gt
20| 9.9ng/mle) g3, Herbert?® 7] w]=¢] 4,500
e AL ZAT AdHE HE Y FA5So)
3.0ng/ml ©|3tel AtgEe] AAS 28%2 ehd
vl 1} Sauberlich’® o] & Jto) Fajat A7HE 1)
Al vl de gaseEe YT 18.0ng/mlE
B Aol Felgt A E ) gk ko) B st}
Avicrel vz e ez ASdr HYyp
FAEZIE 14.0ng/ml 0]k Aozt 10%,
13% 2 QAYAI} 43 e Aen B
2w QTN e aa) o g Gk 5
@it FEMWe] BuF Ao gspd Hz,
2EZFo 2 YUY B2 5 ANFL 71 20,
30the] oA #A 271HE 18 (77%)0] AP
6.0ng/ml o] 51¢ Tk

2. 88 H 25
2N JAR, 55

7.

Number of Subjects

Serum Iron(pug/ml)

Pregnant Women

Lactating Women Non-Pregnant, Non-

(n=48) (n=21) Lactating Women(n=24)
Deficient < 60 8(17) 4(19) 2( 8)
Borderline 60~ 99 17(35) 9(43) 12(50)
Norrmal 100~160 23(48) 8(38) 10(42)

() : Percentage
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100l 2}2h 96.9ugt 5.8, 93.9ug+ 8.52 T) T Q]
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100pg o]3tZ E F%o] 3t Husyrh

3. BE QM H pEZbe] AR

Y AeEd GAFEY FBFAE delrn
A} Pearson’s correlation analysisZ A A5 43 ¢
AFeE vl HeR 949 A f989 A&
TaAZ vehtA ggov #8589 24 F9
A G ABBAAE HAE AoE UehdG=.
9694, p<0.05). Y4l F GRS AZAYY &4
Uehihs Heg Bug v Qo). gadge
AEZEW FA4E Assty 98- =g 4
2+e] Aol o] Hoditelol o Esla, HAYe)
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