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ABSTRACT

Objectives: The purpose of this study was to measure the resting metabolic rate
(RMR) and to assess the accuracy of RMR predictive equations for Korean farmers.

Methods: Subjects were 161 healthy Korean farmers (50 males, 111 females) in
Gangwon-area. The RMR was measured by indirect calorimetry for 20 minutes
following a 12-hour overnight fasting. Selected predictive equations were Harris-
Benedict, Mifflin, Liu, KDRI, Cunningham (1980, 1991), Owen-W, F, FAO/WHO/
UNU-W, WH, Schofield-W, WH, Henry-W, WH. The accuracy of the equations was
evaluated on the basis of bias, RMSPE, accurate prediction and Bland-Altman plot.
Further, new RMR predictive equations for the subjects were developed by multiple
regression analysis using the variables highly related to RMR.

Results: The mean of the measured RMR was 1703 kcal/day in males and 1343 kcal/
day in females. The Cunningham (1980) equation was the closest to measured RMR
than others in males and in females (males Bias —0.47%, RMSPE 110 kcal/day, accurate
prediction 80%, females Bias 1.4%, RMSPE 63 kcal/day, accurate prediction 81%).
Body weight, BMI, circumferences of waist and hip, fat mass and FFM were significantly
correlated with measured RMR. Thus, derived prediction equation as follow : males
RMR =447.5 + 17.4-Wt, females RMR = 684.5 — 3.5-Ht + 11.8-Wt + 12.4.FFM.

Conclusions: This study showed that Cunningham (1980) equation was the most
accurate to predict RMR of the subjects. Thus, Cunningham (1980) equation could be
used to predict RMR of Korean farmers studied in this study. Future studies including
larger subjects should be carried out to develop RMR predictive equations for Korean
farmers.
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Table 1. Equations used fo predict the resting metabolic rate in the study

Source of equation Ages Male Female
Harris-Benedict (1919) Adults 66.473+5.003H+13.752W-6.755A  655.096+1.850H+9.563W-4.676A
Miffiin (1990) A=19) 9.99W+6.25H-4.92A+5 9.99W-+6.25H-4.92A-161
Liu (1995) 13.88W+4.16H-3.43A+54.34 13.88W+4.16H-3.43A-58.06
KDRI" 204-4A+4.505H+11.69W 255-2.35A+3.616H+9.39W
Cunningham (1980) 501.6+21.6*FFM 501.6+21.6*FFM
Cunningham (1991) 370+21.6*FFM 370+21.6*FFM
Owen-W (1986) 879+10.2W 795+7.18W
Owen-F (1986) 290+22.3FFM 290+22.3FFM
FAO/WHO/UNUZ-W (1985) 29<A<60  11.6W+879 8.7W+829

A>60 13.5W+487 10.5W+596
FAO/WHO/UNUZ-WH (1985) 29<A <60  11.3W+0.16H+901 8.7W-0.25H+865

A>60 8.8W+11.28H-1071 9.2W+6,37H-302
Schofield-W (1985) 20<A <60 11.467W+872.7 8.122W-+845.2

A>60 11.706W+587.4 9.078W-+658.1
Schofield-WH (1985) 20<A <60 11.467W-0.026H+876.7 8.122W-+0.014H+843.3

A 60 9.078W+9.718H-834.0 7.883W+4.580H+17.7
Henry-W (2005) 20<A <60 14.2W+593 9.74W+694

A>60 13.5*W+514 10.1%W+569
Henry-WH (2005) 29<A <60  11.4W+5.41H-137 8.18W+5.02H-11.6

A>60 11.4W+5.41H-256 8.52W+4.21H+10.7

Abbreviation: W, Weight in kg; H, Height in cm; A, Age in years; FFM, Fat free mass in kg.
1) Koreans Dietary Reference Intakes

2) Food and Agriculture Organization/World Health Organization/United Nations University
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Age (yrs)
Height (cm)
Weight (kg)

Waist (cm)

Hip (cm)

Waist-hip ratio

Fat (%)?

Fat mass (kg)

Fat free mass (kg)?

Systolic blood pressure
(mmhg)

Diastolic blood pressure
(Mmmhg)

Body mass index (kg/m?)?

Male (n=580) Female(n =111)
502+ 87" 523 t 6.6
1694+ 60 16563 £ b5.3***
719+ 98 60.5 £ 6.9%*x*
250+ 29 251 + 28
889+ 7.6 826 =+ 7.0%**
99.6+ 54 975 + 4.9%
089+ 004 084 =+ 0.05%+*
224+ 53 344 £ 4.7%x
164+ 57 21.0 £ 4.6%**
555+ 6.1 39.5 =+ 3.7%xx
128.4 £14.8 126.7 £17.9
80.2+104 796 £ 95

1) Mean £SD

27} 2) Weight (kg) / [Height (m)]?

and female by f-test

w8 SR S
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=
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4) Weight (kg) — fat mass (kQ)
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Table 3. Measured resting metabolic rate and adjusted resting metabolic rate for body weight and fat free mass

Male (n = 50) Female (n=111)
Mean £+ SD" Range Mean £ SD Range
RMR (keal/day) 1,703.0 £ 205.0 (1,337.0-2,364.0) 1343 + 139.0%**  (1,080.0 - 1,806.0)
RMR/MH (kealkg Wifday)? 238+ 18 ( 203- 279 23+ 16 ( 199- 27.4)
RMR/FFM (kealkg FFM/day)® 308+ 25 ( 268- 367) 341 &  28%x  ( 29.7-  46.5)

1) Standard deviation

2) RMR (resting metabolic rate) adjusted for body Wt (Weight)

3) RMR adjusted for FFM (Fat Free Mass)

*+* p < 0.001 Significantly different between male and female by t-test

Table 4. Assessment of resting metabolic rate predictive equations based on bias, RMSPE and accurate prediction (%) in male subjects

RMR Bias" RMSPE? Accurate  Under prediction® Over prediction®
(keal/d) (%) (keal/d) prediction® (%) (%) (%)
RMR measured 1703 =+ 205
RMR predicted
Harris-Benedict (1919) 1663 + 169%** -7.8 156 56 44 0
Miffiin (1990) 1634 + 133*** -9.3 174 50 50 0
Liu (1995) 16584 + 156*** -6.5 131 66 34 0
KDRI 1606 £ 139%** -5.1 121 76 24 0
Cunningham (1980) 1699 £ 131 -0.47 110 80 8 12
Cunningham (1991) 1568 £ 1371%** -7.3 148 64 0 36
Owen-W (1986) 1612 £ 100%** -4.6 116 76 22 2
Owen-F (1986) 1527 + 136*** -9.8 178 50 50 0
FAO/WHO/UNU-W (1985) 1681 + 148 -0.59 117 76 14 10
FAO/WHO/UNU-WH (1985) 1707 £ 180 0.94 125 78 12 10
Schofield-W (1985) 1664 + 148 -1.5 117 80 14 6
Schofield-WH (1985) 1668 + 143 -1.4 113 82 12 6
Henry-W (2005) 1598 =+ 148%%** -5.6 126 74 24 2
Henry-WH (2005) 1584 + 140%** -6.4 132 74 26 0

1) [(predicted RMR — measured RMR) / measured RMR] x 100

2) RMSPE @ Root Mean Squared Prediction Eror = A/[Z(predicted RMR-measured RI\/IR)Z/ N)

3) Percentage of subjects predicted by equation within 90% to 110% of measured RMR

4) Percentage of subjects predicted by equation < 90% of measured RMR

5) Percentage of subjects predicted by equation > 110% of measured RMR

%k p < 0.001 Significantly different between measured RMR and predicted RMR by paired t-test
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Fig. 1. Bland-Altman plots for measured RMR and predicted RMR derived from & selected equations (WHO_W, WHO_WH, Scho_W,

Scho_WH, Cunningham_80) for male subjects
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Table 5. Assessment of resting metabolic rate predictive equations based on bias, RMSPE and accurate prediction (%) in female

subjects
RMR Bias" RMSPE? Accurate Under Over prediction®
(keal/d) (%) (keal/d) prediction® (%) prediction® (%) (%)
RMR measured 1343 £ 139
RMR predicted
Harris-Benedict (1919) 1276 £ 79%%* -4.5 81 77 21 2
Miffiin (1990) 1156 £ Qb*** -13.6 100 27 73 0
Liu (1995) 1247 £ 109%%* -6.8 83 72 28 0
KDRI 1261 £ 76%** -5.6 83 73 25 2
Cunningham (1980) 13656 £ 81 1.4 63 81 7 12
Cunningham (1991) 1223 £ 81*** -8.4 95 62 38 0
OwenW (1986) 1220 +  49##* 7.9 %6 67 33 0
Owen-F (1986) 1171 £ 83%** -12.4 100 34 66 0
FAO/WHO/UNU-W (1985) 1337 £ 81 0.1 67 84 9 7
FAO/WHO/UNU-WH (1985) 1332 £ 86 -0.2 68 84 10 6
Schofield-W (1985) 1317 £ 78% -1.3 75 79 16 5
Schofield-WH (1985) 1315 £ 84%** -1.5 77 79 16 5
Henry-W (2005) 1268 £  81#** -5.1 89 75 24 1
Henry-WH (2005) 1251 £ 80*** -6.4 94 68 30 2

1) [(predicted RMR — measured RMR) / measured RMR] x 100

2) RMSPE: Root Mean Squared Prediction Eror = J[Z(predicTed RMR-measured RMR)Q/ N)

3) Percentage of subjects predicted by equation within 90% to 110% of measured RMR

4) Percentage of subjects predicted by equation < 90% of measured RMR

5) Percentage of subjects predicted by equation > 110% of measured RMR

* p < 0.05 **: p<0.01** p<0.001 Significantly different between measured RMR and predicted RMR by paired t-test
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Fig. 2. Bland-Alfman plots for measured RMR and predicted RMR derived from 5 selected equations (WHO W, WHO_WH, Scho W,

Scho_WH, Cunningham_80) for female subjects

prediction (%)< WHO-W ¥24]3 WHO-WH 32]9]
84%= 71 =k, Cunningham (1980) 321¢] 81%%

Hgzgh Ak vEbiom 1 9] 11709] 3412 34%~79%
ol HeE Bt

oAzLFH GA F 14719 4 T 7P =S A E
HRl 571 32415 tiiE= 4d7sto] Bland—Altman 4]
of o3t U H7} A¥E Fig. 200 AT LA]5H
o WHL7F 7HE FE A w1 Aaks} wixlr A
= Cunningham (1980) &4°& 71 WH$:= —186.3
kcal/day®llA 208.9 kcal/day$lo™ 1 2] 4719 32
(WHO-W, WHO—-WH, Scho—W, Scho—WH) & H|s=

st WY E Helt Aol gk(difference) S A HH,
Cunningham (1980) &) 11.3 kcal/day 22 FL3H
O] FhOE XA AN ] FAEE 520 FROE A
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Table 6. Pearson’s correlation coefficient (r) between measured resting metabolic rate and related variables

Variables Male Female Total
Age (yrs) -0.073 -0.051 -0.138
Height (cm) 0.444%* 0.245%* 0.696%**
Weight (kg) 0.836%** 0.803%:* 0.874%**
Body Mass Index (kg/m?) 0.709%*** 0.648%%* 0.456%**
Waist (cm) 0.685%** 0.57 4% 0.667***
Hip (cm) 0.77 4% 0.625%%* 0.604***
Waist-hip ratio 0.321* 0.265%* 0.437%%*
Fat (%) 0.462** 0.310%* —0.370**
Fat mass (kg) 0.671%%* 0.629%%** 0.131
Fat-free mass (kg) 0.726%*** 0.702%%** 0.87 2%
Systolic blood pressure (MmHQ) 0.328* 0.255%* 0.223**
Diastolic blood pressure (mmHg) 0.243 0.302** 0.21 7%=

* p < 0.05 **: p<0.01, *** p < 0.001 by Pearson’s correlation

Table 7. Development of new predictive equations for resting metabolic rate by stepwise multiple regression analysis

Regression equation R?
Male Equation 1 RMR=447.6+17.5-Wt 0.698
Equation 2 RMR=447.6+17.5Wt 0.698
Equation 3 RMR=447.6+17.5Wt 0.698
Female Equation 1 RMR=648.7+20.7-Wi-4.0-Fat% - 0.6-Hip+SBP 0.685
Equation 2 RMR=648.7+20.7-Wi-4.0-Fat% - 0.6-Hip+SBP 0.685
Equation 3 RMR=684.5 - 3.5-Ht+11.8-Wi+12.5-FFM 0.668

Abbreviation: RMR; Resting metabolic rate, Wt; weight, Ht; height, BMI; body mass index, FFM; fat free mass, WHR; wasit/hip ratio,

SBP; systolic blood pressure, DBP; diastolic blood pressure

Variables included in developing equations

- Equation 1 : Age, Hf, Wi, BMI, Waist, Hip, WHR, Fat (%), Fat mass, FFM, SBR DBP

- Equation 2 : Male (Ht, Wi, BMI, Waist, Hip, Fat (%), Fat mass, FFM), Female (Hf, Wt, BMI, Waist, Hip, WHR, Fat (%), Fat mass, FFM,
SBR DBP)

- Equation 3 : Age, Wi, Ht, FFM

0.803)& YERISITE. 1 o202 =2 AAIAIE B | 5. 58012 ot AN AFTA Y

T A2 FHGAY A AAYE(r = 0.702)°1%L, F goFsk AAAIS HEE o] 835l WA Y53 AR S
ZFFhRAE] A JGolEd (r = 0.7740)7F T RIAR = Fote] AEA O AEE w40 FAUREE AS5TAE
& o] AHIAIE eI, 71 2ol Py 5%119]l 2 Table 79l YRS FU oA Zzke] F-2] 7] 11
HE B r> 0.52 2 o] AAAAIE Hol= HEE ¥ HEE= Table 701]*19} 2t} &, 19 2] (Equation 1)

© AEZA T, AL, slgfEd, ddolEdl soldler &3
AR} FHABE FAF SN B 22 dHAlE Belth. agstoe 4 ‘:% 32o]ar, 29 ¥4 (Equation 2)> *Cﬁ
T A AR RS WY w1 A4 Ak 24 A3 (Table 2) T T 1% ool Wslel 3l
Shs tha thE g vEsletl, A - 1y 2 ke AEisle] mEE sl g, 39 2 (Equatlon
7] ZFAdE 0.4449) 0.245% SHHARE A tidate]l - 3)2 dA 2 o] 851 Q= FA U A 2EelA
Aoz 2 A (r = 0.696)= HERISIAL, BMI  ARgsh= ®IQ1 A9, A5, A B AAEe] 4714 ®is
(2 r = 0.709, A=k r = 0.648) 2k AAYZF (kg) (FAF  Rha E36le] H53]7] 2418 Soto] e &2loltt.
r=0.671,99% r = 0.629)°] 7% 27| Afol| A A EAME s 324 (RMR = 447.6 + 17.5 - Wt)
= dErdol A UeRaARE A tvd=ke] dajelM= BMI 9] -, 1,2,30 &4 5 FAuARE AS5A19k 7P 52
0.456, A= (kg)2 0.1312 S S Hel AR B3 A (r = 0.836) e IR sto] 5
T2lo] ZEH L AAAE (RP) = 0.698% YERsETE o

i
i
),
o>,
L
(o
p)
M
1z
@

able 2)°ll AAJE E& #

r rL il

rlr



A NN 18 243 20 B4 BF FAce A
29k 71 AR} 2R AF ¢ = 0.803)3 1 9)
AAE (r = 0.310), YHol=d r = 0.625), +571¥

o (r = 0.255)2 WFE 31o] FU3H 32 (RMR = 648.7
+20.7 - Wt — 4.0 - Fat% — 0.6 - 1p+SBP)§ =
o}"*EHR2 0.685). 31 212 J=lst 4719 My F A
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TR ‘”HJZ—? a*é% A5 R (Table 2) ‘/LH
Ht 500 ZHF(EAF 50.2 £ 8.7A4], o3#F 52.3 *
o] eiggo)lon, BMI(‘*X} 25.0 £ 2.9,97} 25.1
8)= EAI () A2 A (20~6441) & tdo=
T (Park %5 2003)2] 50th A391E-2] BMI A3} (A4}
+ 2.1, 992 25.0 £ 2.9) BT} &) =3k
AT W FAUARE S HA ol 01*3‘)1] Hlal =
Al VebstT. o] ef gt FA ke Afol= AlFel &gk Bl
2 AFox WA FAARF gloiA] T Thel 2fo]7t
S50l o] & AAFekaL QlTh
R, 2 AT ARl H 1] &l AR
2IjAE (A 30.8 keal/FFM wt/day, 12} 34.1 kcal/
FFM wt/day)- Lee & (2009)°] ®.113F 18~254] ts}
8] ko] AR FATAE (F2F 31.9 keal/FFM wt/
day, ©3#} 39.1 kcal/FFM wt/day) Bt} 23k=d], o]:= <1
go] S7Istel whet 7| Zrhabgro] stolx]7] Wi o2 Abs
Ht}(Tzankoff & Norris 1977; Liu 1995).
FAYAEES o)A E A2 9 A= ko] o5te] QRS
WH=1] (Cunningham 1980; Garby % 1988; Liu 1995),
Yamauchi & Ohtsuka (2000)& @] A5 2 & AR
W FA U EAIR1T w3 RlelA AfolE Helck
2RIk AAE 2 A dRtel FUs A i) A 7
FAR ) o FA S 593 Park 5 (2003) 9] 22}
o} ¥ A5 AvE vlwste] B, BA] AFARS] A AL
2 (FA} 1493.8 keal, &3#F 1252.5 kcal), &9 A5 &
AAFE (FAF 21.4 keal/wt kg, 1A} 21.0 keal/wt kg)
Q] AR FA AR (FR)F 27.5 keal/FFM kg,
o3z} 31.4 keal/FFM kg) B5 2 A tid=l (542Dl
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4.5
H oo

E3H - M - RS - A2 - 57T

)&l v ghs YFERISIT

o] st Ao tfsted Yamauchi & Ohtsuka®] A+
(2000) oAM= Fr2AHhAFE 2ko] €] AR thermal stress
£ sl o] & oA AFehs BAIRINIAN O sh
FAARE dhs YERlE o5 AR eIt

FA A AS5A 9 SAAE vwst A3E A EH
(Table 4, 5), FAF Y219 - Cunningham (1980),
Scho—W, Scho—WH, WHO-W, WHO—-WH &-2] A

ol S5x| 9 SR 1hell {28k 2fo| 7} Gl A o= WERGA|
g ozt sl = A9 57HA] ¥4 S Cunning—
ham (1980) &2 A2k 4712] 2 oA F2A Ak
WA rrete] oS8kl S-S & ATk olel et A=
18] 3714 elS5E2lo] URkA o % FA tALES HE 7t
o= 5r9] 9] ofg] o (Daly 5 1985; Owen 5 1987;
Henry 2005) A#keh= b=, 919] g450] #4
AFES B 7rehs A Eo] Jitkar el Suje) o A+
(Lee 5 2009; Lee 5 2007; Park & 2003) d¥9+=
AASFATE. HSE 20051 ml=rollA] FrA AR o552 9
AEEE Fo)7] §J5te] F 16659 d+A9E S8 Fo}
A 10,5529 (34 5794, o3 47027) Q) FAItALEE
HIO]HHﬂOV\E o]g-5to] 7iekel Henry (2005) &-2j0] ¥
Aol M= AIEE HeRQlT ol st A= oS
32419 7‘35—}5"’“ QIFo] Wk v = S-S ARkstaL 9;1‘:]'

whepa] 2 A PRI s 1el QlofA] FA A <l
A7t =S =, O«]

F 21071 AL &3S A7 Cunningham (1980)

FAE 28 5= 9l2tE Table 104 B0 F2 oAl
oS 42> ol @E‘r(target group) 9 A&7l wet &

= 7 &2 Z}iﬂ of A (age) & W
TR EFFeHA| okl ME]' 2 AT A, AR A
#20] Table 149} o] st A= 7138 4= 9)
= ALT QA 68AI71A]) & A Aol o]
w2 kT

Cunningham (1980) 3212 7Hdt @A ofe] A (Miller
& Blyth 1953, Tzankoff & Norris 1977, Tzankoff
& Norris 1978) ollA] AA=FT} Ak an]ZFae] g
o] A7|gel whet, FANAE ASAREA AALTHFS
AGA1A B2} Harris — Benedict 3-2]2] dHlo]EH[o]
A0 1369, 994 1039) T 2545 168 A8
g, AEA ko] sk 2otk (Cunningham 1980).
Cunningham (1980) &2ollA= Fdst A2 A W=
of o]- &= l=tl, =2 dF A5 (Owen 1987; Mifflin
1990) 4k of e} gh=oll ] =3 FA thakg: Tl A
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(Lee 5 2007; Lee 5 2009) ANH % AX=Fo] F2l oAt
ol Y v A= 7P A W= Barg v Qi
o8t AL 7 o P T2 o) Falog Cunning—
ham (1980) &4]e] A & A7 A& A it
3, WHO-W, WH 32 B3 v 5391 Bl =
< AL E Hele=d, olE 542 FAO/WHO/UNU
Expert consultation®lA olUX] H g A4S 9|50 o]
9} #AHAFE gkt A5 dataE EolA WHE database
(11470 A4, F 7173%) 5 ol&3to] A, A% E 5%
21 ks @3St A3 s 32 o)tk (Schofield &
1985). 18y B A7) dataE o]gste] 2 Tl
i=R=]

AR AR FA P, o] THE i
of el FATEE Seigrkshe APl rka 1

2H A0 (Owen 5 1986; Owen 5 1987; Mifflin 5
1990; Liu 5 1995). ©]9} =2 A3}l ¢210 2= o] 2%
database®l 3 tith2l o|ge]ollE2 & o 1
TR AT FA AR =2 whs ER7] o
Fo 7 At (Hayter & Henry 1993; Hayter &
Henry 1994).

o] Z21& 73t Schofieldol]l W=, 18~304) 9HE
ol olgg]o} TFo] 7P Wo] x3tE|o] QlorE o] <
Boe st 42 A Aol olgEolRlE A|S 1Ak
ka1 gl (Schofield 5 1985). Z84 & Aoz}
oﬂﬁ’éL 50\'410121_4_*3 139 Schofield 3418 A
oA AAISE AP 7t @7 Feks @ ke Al
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A2 2} Thekst Maele] A ERls
= AR (Table 6) F2 it 53]
'] xﬂf, BMI, XHX] %"(kg), ;%]]X] oo (kg),
ol=# g} ulgl= el AAHIA (r > 0.5)
A, A, AR (%), slElddel Ean], &
2 oFe] A (r < 0.5) 5 YERNITE o]t
ﬁiﬂrh FA Ak A, AE W BMISF & %2

FHAAE Kol A%, A, AL (%), eFdEel
S| o= S AREAIE Bl Lee 5(2009)2] -4
o} fAksE A ake vERISIT.

olgA At A Bl S UAFEEe] s vEr
W HEES o] &3l stepwise T3] E4] (multiple
regression analysis) 2 Eal G2 Al o|&321S AW
Aoz JEste] Bekth(Table 7). AddA A A
(Table 6)& AR T 72t «] Ao} AA VA2l 4
o] zlol7} Qo E v FURE THEske] T thAFE
ASEAE Nsilct. 7t v v«]’kzo a3k, F
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Al Jlell A% o532 7S Z8selet. @t w41 4
37HA] W B 71—_}% 32]0] ﬂvl'ﬂaﬁ 71 %%

/& VERNE Al ApRto] F2of X E

2 0.698% Liu(1995) Od?oﬂfﬂ s o

0.658} frAFsE aks YERAISITE

Ax} FRQNS T4 13 2014 AAL=FH (%), 5718
&, Aol Bl 5o W) 8o 247 0.6859] R%&
e AR, A1, A, AAYES 288 34 39
R?(0.668) 7} & zfol& Holx| gkgrom s Z7o] ofge
HE A 9]8t 32 38 o438k Zlo] 713 A Ao
AbRETh BEok 32 39) A9 F 4714 W (Ht, Wt, Age,
FFM)Z o] &3}o] stepwise tF=3]7E4S s,
o W A9E L 37HA] Mgk o] 83k F2)0] A
E Q). o]= & AT Ak 1% M9 (30t ~ 60t)+=
FAO/WHO/UNU &41¢] 15 7|FolM e sds A5
o7 BR¥¥ #Hol lth(Schofield & 1985).

2 A7) ASH2 A=} tdtel vlE] G o datke] Q1
o] A= Folt}, o] e @2 e 5d FEY 7y
o BEAS HAF= Z 2 Z Yeon 59 AT (2014) A%
AA AFdAF 1059 7] 75.2%7F 917d 0]l oH
Lee (2007)f] = 5Fo) AF5h= 654 o]d<] 1=l
T Z o/do] AH ez vlgo] a1, O T E 71 FA|7} A
£ 2107 ofiFgh vk glo] o] gk o] vide Aow K
QItk, FESH 2 ATFrelA] e o

lo 40

oS4 A2 19 (i
7}z 507, 11178)& tdo= af3i7]el ol5 &21] AR
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1. A7 oA A9 (F=F 50.24, 1=k 52.341), A&
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£ oA okar, AAAS A3 T AR AR S
A% A7), 1 919 BE Auhs g} izt fola)

A A Versier.
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A vhebtort, AAYROE BT FAAEE o3} 5
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3. 94 s H$- WHO-WH 345 A9t Be
TN FATAES g skshe 2o vebgont
WHO-W, WHO-WH, Cunningham(1980), Scho—
W, Scho=WH &4 A5 FAHA R} frof et 2lo] S
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Scho—WH, Cunmngham(l 980) 349 =7}t =2
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