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Relationship between Serum Levels of Microminerals and Lipids in
Korean Adults on Self-Selected Diet

Mi-Kyeong Choi'
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ABSTRACT

The purpose of this study was to investigate the relationship between serum levels of microminerals and lipids in healthy adults
on self-selected diets. These subjects consisted of 40 female college students residing in Chungnam. Anthropometric measure-
ments, diet intake measurements, and blood collection were conducted. Serum concentrations of 5 microminerals(As, Cr, Mn,
Se, Ni), lipids(triglyceride, total cholesterol, HDL-cholesterol), and glucose were measured by an ICP spectrometer and bio-
chemical analyzer. The results were as follows. The mean age of the subjects was 22.34 years and the mean weight, heighr, and
BMI were 52.89kg, 161.29cm and 20.34, respectively. The mean serum concentrations appeared to be 14.60pg,/dl(As), 1.87pg/
dl{Cr), 0.18pg/dl(Mn), 23.50pg/dl(Se), 0.21pg/dI(Ni), 60.73mg/dl(triglyceride), 138.49mg/di(total cholesterol), 65.95mg,/dl
(HDL-cholesterol), 60.39mg/dI(LDL-cholesterol) and 88.82mg/dl(glucose). When analyzed by Pearson’s correlation coefficient,
the serum concentration of Cr was negatively correlated with Ca and viramin By, intake(p <0.05, p<0.05) respectively, Mn was
negatively correlated with Na intake(p<(0.05), Ni, however, was positively correlated with K intake(p<0.05). The serum
concentration of Se was positvely correlated with LDL-cholesterol(p<0.05), Ni, however, negatively correlated with total
cholesterol, HDL-cholesterol, LDL-cholesterol, and glucose, respectively(p <0.001, p<0.05, p<0.01, p<0.05). Further studies
are needed to clarify the precise micromineral intakes, nutritional assessment of microminerals, and cause-effect reladon of
microminerals and serum lipids. (Korean J Community Nutrition 5(28) : 289~296, 2000)

KEY WORDS : As + Cr - Mn - Se - Ni - serum lipids.
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(Hostmark & 1982), A2l Z572} %4(Glueck 1979),
231 FE%F ¥ % (Van Itallle & Hirsch 1979)0] 3
2 =oHo] ghon I vhet Fr|de] dF X2
o A% B A 8L vE £ ke A7E (Kle-
vay & Hyg 1973 : Luthringer & 1988)¢] L¥ = A
2L FAol Bopxx g},

F71d 3 Adw@rA 28] A 3 d7e 2
23 rkadlge o] it e B9 (hard water) S
MHEshe A 99 FRl5Ee] d4(soft water)E FlAE A
ool FRISHCt ¢34 gz Qg AlFEe] Bt
= 489 Bi1(Schroeder 1960)2 3] Aldsglon.
ASHE A8 o gde] 4 #X9 45 Nd A
st gk Zed rladlEe] $a4de) Wz Yot
g old (Sandstead § 1980). 7&l (Klevay S 1984),
HE(Lewis & lammarino 1971 2-& u|E 7|29
Fedee dF AAFG e AEAe UE dB vuEg
o] glov}, 1 vhe rjekg Fr| el o A7 v A
Aol

Ag7HA] o] Fo) A ATES 2FE 9 v, ZE, U1k
Adg, YA 59 mFFrde] @y AAYE AR
BolAT ke Ak 2Y2HE A Aol &
2E9 T84 FAY EudEE-L 9 (Davis &
Greger 1992), 382 ARA| TE2| A%l Agken 3
3, A4, did Aol 2@t 2 agdct(Mertz
T 1974). AHEL AAS}l| #edsty] Wil (Dipl-
ock 1987) 5 A2¢ Wgelr fgANe] g Aoz B
7}

HZ S8 YoMz O oJrjale] v F7)d g
Bfoll &3k A7 (E48 2000), €3 A At &
3 Addlw =& vlmBdg 4794 F 1991, 3t
3d ¥4 7714 ol digh GT(1%A § 1998) T
n)&F 27149 756l g FH ol A At H71
Bk ok, 2Evh ookt vgE 1 d 8% Adate] B

E2o|3 o] nFFr| A HF FFL2 AN F &
TE2 B53 Aot 53], AFedr|A dghe] 44
Fo] Wi st e S vty Ay Folz ang
W g5 A v Fgrde] #A] digk A7E W g8
811, Y7 A7Se] BY vl Fr|FAow AFH o ofF
A Q7] wWiEe w7t AE AeEy Ze Hr)f TYe
o257 del g Q7o) o] Fei Ao} ghrkar gt

A B Ao Ae A Aolg AFste A4y o
5 R A Ao FEES oty sl g
A AR AAe dFo s AAAS, MolHHzAL, &

F FFEM R, 2%, U7 ddE, UR)H 1L (F
A4, & E42¥F, HDL-Z# 2%, LDL-Z# 44
) 3% 2 ¥ 82 AgEEoz 251 o) g1y
ARBAE AHugitt B AFANE 8% E gias
& nEErde] dg 9 FeAd i By rigEol
AT JZFARE 842 F U ALE 7|E),

AAGY R BH

1. EMOAA A AN

21~244 AH ] A7 QoA 0% ddez AAA
%, U5H, 2943 2 397k GAHEQl 2447 At
A=A 9 o] gated 1999 59 195 64 307t
A A&

2. NN E

AFe g 25 Ydu ALE HE AH4 Beam
balance scale® AMLEIH L, A2 Martin¥ A==
ALgsle] 38 A & BERS A9 AR A8
7 FA< lange skinfold calipers AH3-38}e) 23] k&
=45t

3. AN 2E R EY

WS T8 A7) S HebEE ERAA A
=g ZAMEY] A Ealel 3U7te] AAEFARALS AN
ot 3d B¢tk Hol7|2S Fu] AL Ao|dFFe HE
o AFFoF FAs & AFHER(FEAETA 1996)
oAt 19 1917 Ho G S2 HHFS Adskdnr. AAt
AFZATE B o ofd T2 el A AlelA g
AAZ 107 o) FAL HE & EF F2F dY4AE A
st g SFsEY 2T IF AEDE o] &dlo]
AHE 20mlE AFH3 3.000rpmeolA 1587 A48
ste] EHG 42 & B0 AT 84 njEto)d
g3F& ICP spectrometer(Atomscan advantage axial
sequential plasma spectrometer, Thermo Jarrell
Ash Co., U.S.A)E o]&4lslen, 84 4714, % 24
268, HDL-Zez8E 2 g9 ke A7 Y3iehey
71(Fuji Dri-Chem 3000. Fujifilm. Japan)& ©]&3}<
A1 LDL-Zd 28 E &3F2 Friedewald 32
(1972)9 A5t A=stgict.

4. FHN2Y

22 T3l dolF ZE A+ SAS programe o&
&to] Biw} EEHE AMslion HEE Alo|9] Ay



A= Pearson’s correlation coefficient(r) ® o]e oj
el 248 5 grsikdck

o

d44 % 4

1, YU ALY

AT RIS 2] Auky AHge Table 13 2oh By €
Bo] 22.34419) ATRAAES AT AFH N 74
52.89kg¥ 161.29cm= FAQ =8| (3=edokaks] 1995)
oA AAF F=¢l AH7IER (AT 53kg. A7F 160cm)
g BaE o FAE £EE BAT BT ARTASE
20.432.2 71&X(<20 AAF, 20~25 A4, >30 H|¥hH 9}
U2 o s £3tg.en, vl AL @ HE
SATHREAEA R 1997), 4AHFe] makxd57= 19.93
mm$led, £57)/0147] "o 113.81/71.79mmHg=
X WHO 78% #4219 160/95mmHget Blmd =) 4
A el 3o, Al tifoR dAg 2E @
TAI(AYE 1992 ZolA F 1998) 9= FAMG &
By

2. 9YL MANH

3 7ke] AAHI A TAL 9 FFx HAFTE T2
of oF A Ak (g oFekE] 1995) 7} ¥ T ko] Table 200 Al
Alstoitt. 19 B AH D 1635.05kcalZA] o=
Aako] 81.75% FEolem, Fd il A A9 ofju
A AFUEL 59.25 1 14.49 1 26.3008 AA HH6|&Q
65:15: 209 vloE o FE M+ 91 A = =
& et 19 B TF HFHFL 450.68mge= AR
#9] 64.38% F=olNed, 19 BF F 43%L 9.86mg
o3 AR 54.718% TEoIN L, olF TEA A 4F
22 9 44mgo| Tt

B AFgidztel d#dl sigsts ooy gPEad
HE 2AE AFS(HA el 1991 ; o]dX 5 1991 ; &a)A
1991)2 £ o, VA MHH% AFF] 77~98%2
FEo 2 AAF XA EaHe A= e & ATt

Table 1. General characteristics of the subjects

# w 7A-201
e oAz FAEE B, BRI of hAl (P4
of 19917 MEXH e (FEE T 1992)9] ZALA
2 ol zEe] H&-2 55.7~59.7:15.3 ~16.5:
23.8~24. 824 B ATZ@Ae} FAlstGAT oAthAlel glo]
ZHe AT U2 A9 [ v vlaE dzsie] A
kel 90% FE(EEA - old9 1992)0] ALt B o
(A%l 1991)& M= o= vtz o) B
AT M= AgEke] 64.38% 2 W A4S QY 28
U 22 MEXE qjgde giades FARE d7(8d3
2000 : ol&ll<= 2000 A= 71.9~79.5%% Akl 24
o]x]A] £atgon 19 MHE g 4% 1.7~1.949)
(£48F 2000)l 23] 2 A1} fARIAT.

3. 9% O E o
C ARS8 4 ZF, W3t deE, A &
22 Table 37 o] 2k} 14.60pg/dl, 1.87pg/dl, 0.18pg/
dl, 23.50pg/dl, 0.21pg/dIgc}. & glof EF v
80%7F HEToll EAetz, 7 v|4e] A4 T 10~
20pg/dl B2 RyEYon (54} 1998 . Dickerson
1978), 147h=¢] 80178 9] th RIS ZALS NAS Hi(1974)
fAE WA ¥]A 5] 17ug/dl(T~38pg/dl)Q] Ao &
webgth B3 2 v 94 Aolg A ske 34 o

Table 2. Daily nutrient intakes of the subjects

Variables Mean" Range
Age(years) 22.34+0.94 21.00~ 24.00
Weight(kg) 52.89£7.19 43.00~ 72.00
Height(cm) 161.29+£5.82 151.00~172.00
BMI 20.43£2.29 16.80~ 27.00
Triceps skinfold thickness{mm) 19.93+5.40 8.00~ 32.00
Systalic blood pressure(mmHg) 113.81+9.84 99.00~135.00
Diastolic blood pressure(mmHg) 71.79+7.34 59.00~ 90.00

) Intake % of
Variable Mean" Range RDA
Energy(kcal} 1635.05% 452.52 767.00~ 2955.00 81.75
Protein(g) 59.24+ 18.35 6.70~ 101.00 98.73
Animal protein(g) 27.54+ 12.38 9.70~ 5970 -
Plant protein(g) 3169 872 1360~  48.60
Lipid(g) 47.78+ 1666 16.50~  90.60
Animal lipidig) 19.05+ 9.06 530~ 4590
Plant lipid(g) 2871+ 1044 7.00~ 50.70
Carbohydrate(g) 242,20+ 66.83 12640~ 443.00
Fiber(g) 430+ 1.63 2,10~ 9.89
Ca(mg) 450.68+ 17390 165.20~ 878.70 64.38
Animal Ca(mg) 231.09+ 111.65 3290~ 467.00
Plant Ca(mg) 219.59+ 88.59 102.00~ 486.60
P(mg) 902.03+ 266.35 428.00~ 1472.00 128.86
Fe(mg) 9.86+ 4.22 420~ 2197 54.78
Animal Fe(mg) 2.44+ 1.24 0.84~ 5.74
Plant Fe(mg) 742+ 3.44 3.23~ 18.71
Na(mg) 3377.44+£1250.23 1490.00~ 6231.00
K(mg) 2319.15+2216.63 1016.00~14447.00
Vitamin A(ug RE) 741.51+ 671.28 150.00~ 4177.00 105.93
Vitamin Bi(mg) 1.81+ 4.96 0.34~  29.80 181.00
Vitamin Bxmg) 1.02+ 0.46 032~ 2.24  85.00
Niacin(mg) 11.87x 4.88 4.30~ 27.00 91.31
Vitarnin C(rng) 69.14+ 3141 21.00~ 130.00 125.71
Cholesterol(mg) 238.18+ 136.06 45.09~ 787.00

1) Mean *standard deviation

1) Mean +standard deviation
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Ao 8H HlATES 16.1419/d1d A2 UEH(Kim
1999) ©|F Bae} vlw g o B Azt 84 vla
FEE FARE B BT

ZE(Cr*)L& glucose tolerance factors] &4 Fo|n],
Ae# ] cofactor 2HE5te] A BT DAl #
ojdhs Wg F7|Zelth(Schwarz & Mertz 1959). 2F
3 TERA Atole] FaAde] F4E HEAAE ¥3
o} A4l BE@Ate] 2E HWFo| TET | §E S T/
Zohe B2 YoHMertz 1969). ©)¢ o] AF& 5%
o) Fd % AL F2F JES BEsiu glen, =2
£ 29L& AGFEoAM By &4, 43, 83
e ~HE28 F4EY F7F 5 2 ATH(Nielsen
1994). AZF 491y ¥H F A8 ¥=e 1.3~1.Tng/
dl2 BRauEglon o] £F olstod A 25 AP

Z vEhdtH(Nielsen 1994). 2] &t 7738 QA o
g 7972 AR AAE ZAAE 84 28 FE
7} 2.39pg/d12 JERH(Z ol F 1998) £ d7Axnuch
=

R 7)E oA 4T AeEe o datsldd &
AEY THRAEMN AP e Fae] S ZaEHT,
ol Zhat MEEe) FAALE, B3| AWt dge H
3E 2 ste] AT kg £447]4) Erh(Diplock
1991). Lyengar$} Woittiez(1988)x A3 Ae] 8%
ahak wole 0,05~0.18ng/d12kT BH5lon), AASH
% Greger 5(1990)2 5942 aF4 &2 491 @A
7t FRE 0.11pg/d1E . Bustdth $d etk
3k AdQl ¥R 15495 o=} 17599 93 U3t 75 &
A g o 2+ 0.34pg/dle} 0.35pg/d1F .o (o] AL 5
1998), A7Ze Al 50%-¢ deR FARE s}
4 342000)= 4 23t F=7) 0.20pg/dIEk . Ha1Eke]
0.18pg/d1E 211 2 A7 Z e} FABIAT

E d7adxge] €4 44¥F FEE 23.50pg/dl=
Diplock(1987)¢] AlA st 441 €4 AdF £ 8.0
~27.2pg/dlel &8tg.om. 2 etdA 49 dhF
FEZ $9351A4 polarographic analyzer® ¥41%F 414
A5 (199D AR B daE FE90 19.75g/d19} ¥
A o fAREE fEoleh. Iy A o] A
A 178 AU tide 2§ Westermark 5(1977)
5.7~10.8pg/d19} B]=2] seleniferous A ¥ ¢! South Da-
kota®] @A 16.1pg/dl, A 17.1pg/dl(Swanson 5
1990)¢h Wl d o) £ AFdAEe] ¥4 AellF TES
FUI B 5 e, ole 97 2o dYF vT

A= 20 ma ekt tea 28 SR X

Y
W o =
ot ofp o

I‘

B do
o
o

ol met 2 zto] 2 Bel7] Wi (Diplock 1987)¢% ALz
A7y},

B AR g% A g3 0.21pg/dl2 A%
A 50H& TR ZARRE 0.59pg/dl (SRR} - &5 5
20000} Lyengare}l Woittiez(1988)7} #AA1g Agle] &
A YA gk 999l 0.26~0.75pg/d1s} vl wg of tha @

& Szolgin

4. 9% NENP

AT AEY] ¥4 AL Table 4% 20t EH
FHAAA, & o242 HDL-FH2HE LDL-ZH~
HE 2 8% 25= 242} 60.73mg/dl. 138.49mg/dl, 65.95
mg/dl, 60.39mg/dl 2 88.82mg/dIAT}.

84 29xAL 60.73mg/dlE 8787 2] IS
Aoz zAM oldkal B(1992)9] B2t 187. 1mg/dl, ¢=
83.7Tmg/dlR T} ¥ekon}, et e s AR P
#](1992)2] 68.00mg/dItt @AY 5(1991)2] 59mg/dis}
= AR FEollr, ek o8 AF(Hel T 1998
o|F4A 5 1996)NA E3 AL E 7Rt =4
ERta gl ook 22 Apelw 32 dFHERE] Zfold] 7]
o= AoR Boxth ¥H $494&0] 119.4mg/dlE
vehd & Jeidiie) A9 B2l 2129 oy
AFul ol 75.1:13.1: 11.8(c1FA 5 1996)2 WA A
Age] MrslE duds xQe AEgEe) A $71EF
B ATFHLREL 59.25 14.49 : 26.309] AHu| &S B
o] G Aulgel 2A aaier] dEoz ARt

gy F Fe2EE2 1z $(1990)0] Bargk 20~294)
ol4d 2] 180.0mg/d1st 2739 5(1991) 0! At tge
2 2239 192 Tmg/dlR ks A48 e d4n 5
(1991)e] 20~294] 14€& tie= Bug 151.9mg/dl

Table 3. Serum micromineral levels of the subjects (ug/dly
Variable Mean" Range
As 14.60+0.57 13.68~15.68
Cr 1.87+0.47 097274
Mn 0.18-0.06 0.12~-0.48
Se 23.50+1.39 20.70~26.50
Ni 0.21£0.12 0.10~0.50
1) Mean £ standard deviation
Table 4. Serum lipid and glucose levels of the subjects (mg/dl)
Variable Mean" Range
Triglyceride 60.73£24.84 32.00~144.00
Total cholesterol 138.49432.76 74.00~214.00
HDL-cholesterol 65.95+20.34 30.00~108.00
L.DL-cholesterol 60.39+22.26 9.20~106.80
Glucose 88.8210.02 73.00~115.00

1) Mean £ standard devialion



Hohs okt wglth, 398 Kay $(1980)¢] Canadal$
e g B dk 215 Tme/dls)t 334848 deF Paris
oAl ZAMA 215.3mg/dl(Cambien 5 1988), 1529 ¢}
Norwayl& W& dte] 2A1H 256.2mg/dl(Bnaa 5
1992) Brhe #BA3] ol A HAQ] Apol7t E o= He
A}, gk HDL-Edl~HE, LDL-Zd28S 2 d3
FEL BEF & (HDL-F828Z 60~80mg/dl, LDL-
FE2H2 65~170mg/dl, @7 70~115mg/d) ¢} vl 2
o (Zeman & Ney 1988) A4 o] g8t

5. 8% UZR AN AAne) FEE

g3 v)FRI1A T2 F%L: AT dARAE
Table 59t Zo] 282 Z&7t ve B, 4322 (p<0.05,
p<0.05). I+ BEF 43 (p<0.05) 22} FeofF
5o AARAE Bylon, YA ZE H3A%H T3
B9 AaAAE BAHp<0.05). EH vETI)EH A
FAate] #AE Table 694 & 5 A% ddlw T2
LDL-ZH2HE d30 -4 A o84 (p<0.05)
E pgon A 34 F ZH2HE, HDL-ZH 2H
E, LDLZH2HE 9 99 53 728 79 g3
{(p<0.001, p<0.05, p<0.01, p<0.05)F XRAT}.

HZ, vigFr|de Fo4c] WFEHEAN @59 ¢es
(1995)dlM £ b, FEFFH(1996) 4= vlvile, T

& = #4293
A= BH 7] Wi S8 vl g2Fe nET7
= FFEAM digh A7) o] Foixer & Ao Azkgc)

3 vFF71 A5 AZ ] gAd Re A7 e 5
%3t B d7dae] dig oot mEoe] ofze ARl
t}, AyEe FE7 glutathione peroxidase(GSH) 2| ¥
AAELEN, o] BAE AET7 I AETS JiHEE
22E BT 92L F(Diplock 1987). ol¢} 7ol
A E-e Adapateles) 26 E] WalE 7HxE 5
a17] el A AAFdFex A¢e vld 5 de 89
oz AzbHct. Salonen 5(1991)-2 AHAE v a8
I LDL-Z#H2HE9] Az dAe dolrux 12699 &
ASe oz 24497 B3 Zy EF dHFE 5=
=23 @3 FuFEe] 52 Age] LDL-E#2H e
=Uch 819, ol Telv} 4tsld WglE E3le] LDL-Z
A2HES A5A7n e Ee f28 79 siekae
2 At T FFE Do s Tl 9%
peroxidant 244-& 74:A17]7] W&o Yehd-daeta 8t
Aot £ delAe 84 A st LDL-EuLHE
St Ao 4@BAE B9 Salonen F(1991)9] A}

Table 5. Correlation coefficients between nutrient intake and serum
micromineral levels :

Nutrients As Cr Mn Se Ni

. Energy 0.0421 -0.0499 -0.1290 01806  0.0868
7 old, ILE, 7Y, EBY, ddF, B4, 2058 Proein ~0.1137 -0.1997 -0.2848 00729 0.0618
g _ Lipid -0.0065 -0.1889 -0.0888 0.1237  0,0572
A FF7HE A 3] o1} Be NZo) (s B _
4?‘% S7HES AEA Xake A &ur' A | v ™ Carbohydrate  0.1217  0.0488 -0.0740 02457  0.1218
X271 wldE o] A ol A JHF Gl o€ Fiver 00589 -0.0162 -0.2030 0.0711 -0.0439
& g ARolth B dFoM uA AT, Wk Ay, Ca " 0.0557 -0.3640* -0.2763 —0.0530 -0.0919
_ . p -0.1000 -0.2450 —-0.2991 0.0517 -0.0465
Aol AT FAFA = ZHA T o] n|FgFr|Ae
Y2 4% 4% ]L_’*i* 1% o1& w77]de Fe 0.0187 -02712 -0.0701 0.0772 -0.0626
8 vE3 2 9U%L: AU FRDAE HERX  Na 0.0005 -0.1414 -0.3392* 0.0395 0.0138
S o, AEL T HEh B, A%, IS YEF 5 A “ggfg ggggg 0.2025 gg;zi g?gg}
itamin X i -0.2113 -0. -0,
A =] 2k O o)lal BHol A = o) [e)
HART 74 @ Fof FRAAE Byled, UAL B, -0.1828 0.1460 -0.1018 —0.2333 -0.1322
2% Q3T f-eel Ao ABAAE Ryt vEEEr]  Vitamin B, -0.2238 -0.3414% - 02243 0.0463 -0.1245
%9‘] g%_ ey ,}j%%_ﬂ_ ‘ﬂ%‘j"—ﬂ' 37‘__1_74]7]_ 217] EH‘E"O“ ]:]_ N'laCll':I -0.1557 -0.2095 -0.1949 0.1573 0.1106
obsl dAbel TR A o o ?_5 Vitamin C 0.1150 -0.0378 -0.2299 -0.0084 0.0735
Fg dgAe w7 AATEel e B 8. Cholesterol  -0.0911 00170 -0.1512  0.0185 -0.0013
ARZIYLE A7k vge] o] S R e AAFZAL  p<005
Table 6. Correlation coefficients between serum lipid and micromineral levels
Variable As Cr Mn Se Ni
SBP - 0.0664 -0.0789 - 0.0571 -0.0381 0.1641
DBP - 0.2405 -0.1933 -0.1901 - 0.0621 -0.0672
Triglyceride -0.1538 -0.0427 -0.1724 0.0409 -0.3041
Total cholesterol - 03202 -0.0974 -0.2233 0.1606 — 0.5872%%
HDL-cholesterol - 0.0242 ~0.0208 -0.1022 -0.1151 - 0.3296*
LDL-cholesterol ~0.4149* -0.1148 -0.1969 0.3324* - 0.4953**
Glucose -0.2757 0.0905 -0.1253 0.0418 - 0.3685*

*p<0.05, *p<D.01, **p<0.001
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= t2A YEhdth vhdg J8k, 484 dFelA s
RS2 At ig ik dan BA -2
g Wt} Shamberger®} Frost(1969) = Y&kAll Al &
A Ay R W vx, g2 759 449 5S I3
A9 FANEAA B4 delF o5 e o Ao
ZAZE vk Rustsy ol ze] Salonen S(1991)
o ATAE F dE FET B 85 FEsio
B2 AFEE SR a147] il AAE s =
Alet & AFZETe} 2 A et 20 g Bt F A
o #Fe] 44 AuF oEIME €% LDL-ZH2HZ
o] #itslel FAE REAE SHAA Fo] APAAE B
2 ez 5 5 glon} A8 AABAE dRe]
M= B AA A A7t aE

AL nEZEge}, AETe] FHHE0R xIEy
227 dlElq] By, YA Basta 29 A of-go
Bolch(Lyengar & Woittiez 1988). 22 FA 12
o] ZYL AHE, HYTF, A8 Y 74 14 FA4
# A & FH2HES 24T BUvtn Eudglovt
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