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ABSTRACT

The purpose of this study was to provide a descriptive assessment of the nutritional habits of resistance trained males
in relation to protein and carbohydrate intakes in comparison with the recommended values. Thirty-four male
bodybuilders (27.0 +2.1years, 173.5+5.0cm, 8.3 10.61% body fat), twenty-four male weight lifters (20.9 £ 2.1years,
171.8£6.9cm, 7.6+ 0.98% body fat) and twenty-five male non-athletes (26.9 +2.5years, 175.3 +5.7 cm,, 8.510.95%
body fat) participated in the study. Participants completed a comprehensive survey by twenty-four hour dietary recall
methods. All diets were analyzed using the Computer Aided Nutritional (Pro) analyzer by a registered dietician. Body
fat was measured using skin fold thickness. The average time spent in resistance training was 18.0 + 1.7 hrs/week for
body builders and 14.6 + 8.7 hrs/week for weight lifters. Total daily calories were 2583.6 + 874.8 keal (31.9 + 11.9 keal/
kg) for bodybuilders, 3565.9+1281.8kcal (42.7+15.0kcalkg) for weight lifters and 2016.0 +955.3 keal
(28.1 £13.9 keal/kg) for non-athletes (p =0.001). Percent of calories from carbohydrate, protein, and fat 64.2%, 27.1%,
and 8.7% for bodybuilders, and 66.3%, 18.6%, and 15.1% for weight lifters. The mean protein intake was 1.9+ 1.2 g/
kg of BW for bodybuilders, 1.6 +0.6 glkg of BW for male weight lifters and 1.1 £ 0.69 glkg of BW for non-athletes.
Although dietary calcium (78.7%) and riboflavin (86.3%) intakes for bodybuilders were below the RDA, dietary intakes
of micronutrients were not deficient. More research needs to be conducted to determine the optimal amounts of protein,
carbohydrates, fats, and micronutrients for the resistance trained athletes. (Korean J Community Nutrition 12(6):
864~872, 2007)
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Table 1. Characteristics of the strength athletes and non-athletes

Characteristics Bodybuiders  Weightiifters Non-

(n=234) n=24) athletes

(n=25)
Age (years) (mean £ SD}
270 £ 2.1 209 21 269%25
20 W5k (n, %) 4(11.8) 6(25.0) 0( 0.0
20 - 30 (n, %) 20 (58.8) 18 (75.0) 22 (88.0)
30217 (n, %) 10 (29.4) 0( 0.0 3(12.0)
Years of boaybuilding 4.9 + 4.7 830+ 10 -2
(weight fraining)
Number of
competitions 3.6 £09 3.7 £05 -
{per years)

Weight-class n(%) [closs kgl n(%) (class, kg)
class 1 4(11.1) (<65 2(83 (<56
class 2 9(265) ( 70) 2(83) ( 62
closs 3 10(294) (| 80) 8(333 ( 69
class 4 6(17.6) ( 90} 62500 ( 77)
class 5 5(147) (>90) 3(83) ( 89
class 6 1042 ( 99
class 7 2(12.5) ( 105)

Physical activity

Weight fraining 180+ 1.7 146 87 -
(hours/week)

Posing® 15+11 10 £1) -
(hours/week)

Aerobic exercise 42 £ 17 32 30 -
(hours/week)

Total exercise 23.7 £ 7.1 188 +9.2
(hoursfweek)

1) Posing involves the flexing of muscles fo display quantities of

physique.
2) Physical octivity data were not collected.

4212+ 3.6 + 0.98], 3.7 * 0.5301900k. & 5 Ak
QFole RO 23.7 + 714K}, GRS 18.8 £ 9.2
ARFOI AT

2. NN A W NA YR

AAAQ E4L Table 20] U Hedy], LA, v
SEAF FF AL 2441735 £ 5.0cm, 171.8 £
6.9 cm, 175.3 = 5.7 cme|{tt.

BNES yells 3% Aee 2o} 27.3 £ 25
kg/m?, A5M% 28.6 + 4.3 kg/m?, v] A 23,7 +
3.3 kg/m®|oH, TEFE M52 AAHF A7) vleE
Agrt} =90t p < 0.001). HaAE FA12] T2 2ol
 50.8 £ 12.6 mm, 944 50.5 £ 20.4 mm, H]Z
244 59.0 £ 20.8 mmo| 1L, AXLFE 2ol
8.3 + 0.61%, =X 7.6 £ 0.98%, B4 8.5 &
0.95%°131th.



Table 2. Anthropometric data of the strength athletes and non-
athletes
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Table 3. Percentage of respondents giving responses to selected
survey measures

Variables Bodybuilders  Weightiifters  Non-athletes  F-value

Height cm) 1735+ 50 1718 69 1753+ 57 228

Bodyweight 823 £ 9.1° 853 % 184° 729 + 11.58° 6.03**
kg)

BMI' (kg/m?) 273+ 25° 286+ 43° 237+ 3.3° 26,656+

Ticeps(mm) 83+ 20 105t 44 113+ 49 152

Subscapular 116+ 24 121+ 57 145+ 66 262
(mm)

Suprailiac 131+ 34 136+ 68 153+ 39 094
{rom)

Abdominal 178+ 58 163t 92 180% 59 076
(rm)

Skinfoldsum 508 + 126 605+ 204 590+ 208 0283
(mm)

Bodyfat (%p? 83+ 061 76+ 098 85+ 095 218

1) BMI = body mass index

2) Body fat (%) is calculated by Sii (1961) formula.

** p <001, *** p < 0,001

Values with different superscripts are significantly different of a =
0.05 by Duncan’s multtiple range test,

3. AME oot ZA
Y TEHA Y HYHH 29
G 2 A7 B3 A= Table 33 2t}

ZAL R wg £FE BojdnE 1%o| 139
(39.4%), thet Asto] 147 (42.4%), st 4] o)*Jo] 13
B(39.4%) SO, YEMFE st Asto] 197
(79.2%), der& o 58 (20.8%) ©13ich Ak 2 A
7ol Iet FHE AL AL yody 100%, JeAS
66.7%, B8 72.0%01903L F-212¢) 2jo)7} Tk,

&l

[e3]
A MA 2 YA (38.4%), 71 2 Edo1d (20.9%) ., Ul
SHA (11.6%) 0|31, ATAGFE 792 9 Ego]u]
(31.8%), 717 = A A 2 =1 (13.6%) <=0]3iTh.
Gl gk Aol QlE Rt 64.7%, EATE
100%, ¥1-545788.0%1R 1 -2 Q] =o]7} lch.
FUAT AAARE A3 AL AR ARl Ado] B
oy, T 242 44.1%, 70.8%E 7V =9k

3REe] et A AAFHZRE Table 4, 5, 691 9
3L, AAFAIZPE ofl 1] AdF B8-S Table 741 it

Bt oA AFHFTFE Jd = M5} 3565.9 + 1281.8
kcalZA HUHH (2583.6 = 874.8 kecal), H]-&EA 2=
(2016.0 = 955.3 keal) vt @9tttk (p < 0.001). A=
1kgd o] MHAFE G54 (42.7 £ 15.0 keal) 7} B
o (31.9 £ 11.9 keal), BRE457(28.1 + 13.9 keal)

Measures Boaybuiders Weightiifiers ~ Non- Fvalue
n (%) n (%) athletes
n (%)
Education level
High school 7(182) 0O( 00y 3(120) 14.265**
graduate
More than high 14( 424) 19(79.2) 9(36.0)
school
More than 13(39.4) 5(20.8) 13(52.0)
college
Experience of nutrtion information
Yes 34(100.0) 16( 66.7) 18(720) 12,939**
No O( 00 8(333 7(280
Source of heafth information
Popular media 40116 2( 9.1) 7(30.3)
Coaches & 7(209) 8(31.8 1(23
Trainers
Heatth magozines/ 13( 38.4)  3( 13.6) 7(32.6)
Books
Nutiionist/Diefiion ~ 1{ 23) 1( 4.6) 2(70)
Friends/Fellows 3(105 3(136 1(47)
Others 6(163) 7273 5(23.1)
Concem of nutition
Yes 22( 64.7) 24(100.0) 22(88.0) 10.804**
No 12(3583) 0O 00 3120
Pathway to obotain nutifion information
Counseling with 15( 44.1) 17(70.8) 114400 6160
nutitionist
Materials & books  6{ 17.6)  7( 29.2) 5(200)
Education 6(176) 0O 00 2(80
Others 7(206) 0O( 00) 7(28.0
** p < 0,01

Brh @orchp < 0.001). A% 1 kgd @84 AHEe 2
e (1.9 £ 1.2g/ke), QA5 (1.6 £ 0.6g/kg) 7} H]
284 (1.1 £ 0.6g/kg) BT} B3tk (p < 0.001). A%
AF RS e (1.3 £ 0.6g/ke)7F BOE (0.6 £ 0.4
g/kg), HEEX5 (0.9 £ 0.7g/kg)RT}HE3kHp < 0.001).
wopdy ] Bxslel 3o AW HH vlEL 1 2,182 £
spAPEe] A3 vigo] E9drt.

A Jokro] oulA] AdulE B w2 a)g
o] Ry 64.2:27.1:8.7, 9EXF 66.3:18.6:
15.1, B 2544 67.5 1 18.5 1 14.00191.04 w9
il A3 HES a1 (p < 0.001), A AFH vl
o} (p < 0.001).

2 AF e o] (551.0 £ 301.6 me) & vl
A4=(534.0 = 281.1 mg)7F A=A (1314.2 + 616.6
mg) Boh W31 (p < 0.001), A5 245 413 nlge
A 1877010}, AR AHFE 2o (16.6 +
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Table 4. Macro nutrient daily infake as percent energy and as normalized omounts in sfrength athletes and non-athletes

Macro-nutrient Bodybuilders Weightlifters Non-athletes Fvaiue
Total Energy (kcal/day) 2583.6 + 874.8°" 3565.9 £ 1287.8° 2016.0 £ 955.3° 14.199%%*
Carbohydrate (%) 642 + 122 66.3 £ 6.6 675+ 9.1 0.838
Protein (%) 271+ 1.7° 18.6 3.8° 185+ 4.2° 11.082%**
Lipids (%) 87+ 45° 15.1 = 3.7° 140+ 59 15.376%**
Energy (kcal/kg of BW) 319+ 11.9° 42,7 £ 150° 28.1 £ 13.9° 13.082%**
Carbohydrate (g/day) 367.0 £ 133.0° 5009 £ 173.1° 2703 £ 111.9c 16.676%**
Carbohydrate (g/kg of BW) 45+ 1.7° 60 < 2,20 3.7+ 15° 10,335%*+
Protein (g/day) 157.4 £ 90.7° 1348 £ 51.3° 78.1 = 50.7° 9.862%**
Protein (g/kg of BW) 19+ 1.2 1.6 £ 0.6° 112 06 6.767**
Lipids (g/day) 50.4 £ 33.6° 113.9 £ 549° 61.4+ 451° 15.654%**
Lipids (g/kg of BW) 06+ 04° 13+ 0.6° 09 0O7° 11,579%%*
P : Sratio? 1:2.18 1:1.02 1:1.42
1) mean + 8D
2) P: S ratio = polyunsaturated : saturated fatty acid ratio
**: p < 0.01, ¥**: p < 0,001
Values with different superscripts are significantly different at a = 0.05 by Duncan’s mulfiple range test,
Table 5. Daily dietary infake of minerals and vitamins of the subjects
Nutrient Bodybuilders Weightlifters Non-athletes F-value
Calcium (mg) 551.0 £ 301.6% 13142 £ 616.6° 534.0 + 281.1¢ 29.706%**
(% of RDA) (78.7) (187.7) (76.3)
fron (mg) 16.6 7.4° 352+ 255° 162+ 19.2° 9.489*+*
(% of RDA) (135.0) (279.3) (134.9)
Vitamin A (ug RE) 1143.3 + 12081 1785.5 + 2130.0 971.3 £ 890.3 2.134
(% of RDA) (181.0) (255.1) (138.8)
Vitamin B, (mg) 1.4+ 0.7¢ 25+ 1.0° 14+ 09° 12.682%**
(% of RDA) (113.7) (190.7) (110.4)
mg/1000 keal 0.54 0.70 0.70
Vitamin B, (Mg) 1.7 £ 0.8° 28 £ 1.3° 14+ 08° 15,31 2%%*
(% of RDA) ( 86.3) (151.0 (67.7)
mg/1000 keal 0.66 0.75 0.70
Niacin {mg NE) 531 =  40.8° 283+ 11.2° 182+ 10.8° 12,719%%*
(% of RDA) (312.4) (167.8) (106.8)
mg/1000 keal 20.55 7.94 9.03
Vitamin C (mg) 181.2 £ 134.1° 1329 £ 122.0° 834+ 85.0° 4,996%*
(% of RDA) (273.4) (189.9) (119.1)

1) mean £ SD

2) RDA: Recommended Dietary Allowances (Korean Nutrition Society 2000)

** p < 0.01, ¥ p < 0.001

Values with different supeiscripts are significantly different at a = 0.05 by Duncan’s mulfiple range fest.

7.4 mg) 9} ¥|=-EAF(16.2 £ 19.2 mg) 7}

Table 6. Daily distibution of energy by mealtime

A A

="l

Boaybuilders  Weightlifters  Non-athletes  Fvalue

Breokfost 29.1 & 16.4" 264 £ 9.1 261 + 143 0597
Lunch 26,1 £ 161 352 1% 149 343 £ 164 2980
Dinner 227 £12.7° 323 £ 150 33.0 £ 19.1° 4.147*
Snack (1) 9.9 £ 11,57 1.0+ 26° 1.4 £ 44° 12.238**
Snack (2) 121 £ 1019 60+ 79 52+ 104° 4.584*

1) percentage of daily energy intakes.

* p <005 * p<0.0]

Values with different superscripts are  significantly different ot
a = 0.05 by Duncan's multiple range test.

(35.2 = 25.5 mg) K.o} w@okxwk(p < 0.001) Rojyly,
AT, Bl FASF BF A oS AFHEIIH.
YR ZeP e B (86.3%) & ¥ 55 (67.7%)
7} BN AAFHA F3kom Bepinie) volopil A
FHgko 53.1 + 40.8 mgNEZA A3} 312.4%0]3 o
2 HT F98 07 =kl 1 0] HlEll A, HER]
BT, HIER C= AT o)E At ek 24K
A4S dolr 7] 3l 1Y ofux] AdF =l st oFd, A
A, A9, 2k 9] oAlUA] AFH H1E-E AR 23 (Table 7)



Table 7. Somple of self selected diet by an elte male
bodybuilders

Time of day Description Quantity
9:30 AM  Rice, cooked 1 cup (200g)
Chicken, breast without skin, grilled
without oil 2 pieces
Cucumber, fresh 1 cup
Onion, fresh 1/4 cups
Paprika, fresh 1/4 cups
Orange-fresh 1 medium
2:30PM  Sweet potatoes-steam cooked 3 medium
Chicken, breast without skin, griled 2 pieces
without oil
Cucumber, fresh 1 cup
Onion, fresh 1/4 cups
Paprika, fresh 1/4 cups
Apple, fresh 1 medium
5:00PM Sweet potatoes-steam cooked 2 medium
Chicken, breast without skin, grilled 1 piece
without oil
Cucumber, fresh 1 cup
Onion, fresh 1/4 cups
Paprika, fresh 1/4 cups
Apple, fresh 1 medium
8.00PM  Sweet potatoes-steam cooked 2 medium
Chicken, breast without skin, griled 2 pieces
without oil
Cucumber, fresh 1cup
Onion, fresh 1/4 cups
Paprika, fresh 1/4 cups
Apple, fresh 1 medium
10:00 PM  Chicken, breast without skin, grilled 2 pleces
without ol
Cucumber, fresh 1 cup

Bopdol= AY AF & (22.7%)°] %3k (p < 0.05),
53] 21 (9.9%) % 2% (12.1%) ) FHHOE 141 4
HIPAL Q= 2o AT A EF BoPdv o] AlF
317] A AR 22719 B Aee] of (Table 7)+
A AFE G B v, 9 AF GETREAD, ofA
L HAF (0], Fut, gz A} B Ao T
532 WroiA st oz A skl

10N

Bopdg el dxxgo) A4 54
NFe AEASrt R R} B Hol | Rh, 2A
A7 Agd £ gE7] WEo 2§14 S
2JAQl 217} GISiTh A s skt A 8H=
F AT 7Y FEATY A A vies
7¥sk=H] F23HA] Skl AA) AL didAiel Ry
&} Ao JAWELS- 8.3%, 7.6%°]Q 1, Huygens
(2002)9] 747N = vl Alda x5} 28 ke/

i
)
2

N

4% -

ol & - 71734 - 869

m2 QAT AR 6.8~7 3%} T F5 A5
o] Yt AAW v &L 4~16.6%01 1, 1 H)ES ATA
& Hrsh=s Wolv HTAE S8}l o] 8k
Tl w} tpekelalet. AAE 4 At vhekst A
N EAOI/ % ST LEAFEC] ofd 54T
71l AETHE ok= AR FQ31t FA7)= Ak
HAoll BAIRo] AL vlgol] FFS nX)7] wigo]
NS R 717k AR el AAEA T 8
2 TR 3] wfiol AAERE Wk oI AT,
|, AR B2 98 0 2 43t (Barnman
5 1993; Too 5 1998). A2 AT A= HAFEol B
gy Aghe 517 oF 2708 Aol SR oln| &
TN AFAlA AEE 3t AR FAA717] AR
3h= A7)0 Alghe} 77 AT A AW B1EL TS A
g Zlojt}, thie] A7Azol FA7)e] et xpAe A2
o] glojA] Bl ok o= AR vEE A
A A AR @laE, 5 5) 2 vlge] o 8
& AYEE fFAsR o= HErt AR 9 AT 2
S HHEZ 0 7 AAIEte] AR WS HAE [T o 1%

o] u]X)= &k it A7F Qs o F AYzteEict,

A F2 FARNY F0|BE A #58 A
&7 07 h= ARt} AUAE A A g3}

o] AellA] Byl 2583.6 keal (31.9 keal/kg), &
2= 3,565.9 kcal (42.7 keal/kg) 8] lAAE A3 sl
on] 53] HrUEEL AE E1l8ks 71Tl =

Kleiner 5 (1996)2] 4 27} AJg £1]7]9] o]
=l 2,015~2,620 kcalg} vl53hith, By &2
AgHE e o A AFFE HAR S5 o] AT 2
T Brjlei o] Auk AHFE 8.7%01 1, 5T
52 15.1%%4 ARkl AR 20%H.0h= W He gl
o}, e o) SRl AR ARE AR ZFEA] =
So] drh= A& XA g gkt #8AQ TAE ik 1Y
1,200 kcal®] BUs AALE 10%, 35%, 45% AHo= 2
AVE Bl AlE TS v AR 107 3 AT ¥
glof|= x}o)7} §igitt (Kleiner 5 1996). AR 2A1= 3}
7] 931 oSS 2 7R AFE-S vhEdte] A4F st
= A%Fo] 9t} Sandeval & Heyward (1991)+= Rl
He] A7) At FHA 2 3419) vpefilo] Zradtha Fidt,
E3 ROy ES AIES #8854 7S
30% o)A A9t (Hickson 1990). @A) Atk =
BUOE ) AF AlH WRT v (EE 5k 70h, A4 9
B B Tl U115 gloD), ok (0], gzt &k,
T (A1} B @ AA))E e 53] WHESte] Ak Q)
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870 -+ SHEFE, AAY 54,248 "

At e AT E Bodgrt A3k 08 o
71, FA), @z Hzk, duly, 9, shA e 58 A Y
B4, FHE ATV, AR 583 Ydhs wedt
WS 2k 130tk (Lamer—Hildebrand % 1989).

Bodo] A A 2 AHREE 50~63% P ol
A A7 tdRbe] A S 64.2%2A Heyward
5(1989) 9] A+dH 63%9} HIs=sItE 12y FHA
9 28 FEATES] B AAFE F 2] 36%2A vl
21 53% odE AFHAE BTt AT Axze)
R E AR 258 T w 252 FE| 7] ¢4
ARl x| g o g 2ol FE|FA ndo] -5 FIAEYY
Agt @407 223 4= 9t} (Jackson 2001). AT %
£ R AFE A M o= Axo) TS BEsol =
2|9} oj® W o] g3lof HEX7t HZ ATFA HaL
A5k o} HESE 7)ERE AABIA] Faka Q). ol -
& A ol B RS FFehE A 2FA] o
29 o]g}a-g-0 Z QI3 T A RS o), SEA &
T UA LS AT = lx, FRlFAL AALE F
7R = 917 wliiel] A= ek (Carli 5 1992; Cade
5 1992).

HOUE &2 AE-E FHI8ks 7130l 94 443 vl go)
713t AlEeh] A Fdols 3 H3hE A&sto] A)g
3] 29 ARH AA 22 78%E FHE HF e
(Manore & 1993). Steen(1991) 2] Aol 2shd Alg
3] A Fdel Sz F3PHE o) g3hd 280 282
2 ARgo] Tkt Al & 5% 717 S A & 5
7] wjZolct. o Aollx ejyet o E: Alg

9
8

a
s

>

A

-

& 7L TP AAHT0% o) E Bt B Rk
e 23 gl Ao AT T drasEe ¢
< ZETHOA U AlGRe Fulshe 7R «lvR] 45
g Zo)= 0] 8 ERlo)A] oux|S U= dokre] A
F wlgoli= gutalal & o)} glgitt.

BROEEE AFH0R UA 9] 19~26%F willdZ
A#ske i AALE gt (Walberg—Rankin 1995).

oY FTEAAGS) vl ARdERe ANl AF 1ked 1.0g
HU B2 1.7~2.8 g& A8 I3 #A A gAY
A HAHEL 1.9 g0 2 AR el A, @
A% n1e-e 27.1%012%F. Grandjean(1981)2) B 7oA
AEATEY B DA AHFE AT 1 ked 1.6 goH
0.8~2.5 g/kg Wglollar, A Q7oA Ao o
2 AF %2 1.6 g3 Grandjean(1981)8] 4 Az}
St LAIFIT), oR) TS AT W) chald o ko))
gt Aol 10 B A 52w AF 1 kg

22.8 kcald] A& 455}
AF0] 3.2 kg ZHAFHOE ko] A4S
d #4

3 30%9 Aol Ao gt BAS 30% HEk] wiiEel
A5 A2l F AEE Fu1E wl= AF 1 kgD 2.0 g9
chil S AT (Walberg—Rankin 1995). ©] ¢4
HOguy JEA5ES ofn] AApelA A3 o)) &
WS AFHS T Q7] WEel Aol SRS FUk
AFAYU HEAE e+ gk

o8 FEATE) vel 7714 AR 2] oiF A
oAy BE=L drtar st T (Heyward 5 1989), AJ$
& FH|SRE 717t AU, AXPEAE 3haA 2 A
F o] BE519 1 (Heyward 5 1989) oA % o2} ]
ol Al FE3h i IFF 67%010ch. @A A
T2 Rt 2 (@322 78.7%) 3 glREZE (A
22 86.3%) 2] AdF o] A R, A
4=9] HlENIT} 2714 AFH e BF AFEE F583 Q)
A3, 53] 2 (187.7%), E(279.3%), BIEFY A
(255.1%) 8] AFHZE AFFE 23h= A0 = A
o RodtE dAs A Ao mE T 9y AFE R
5 L FAEY AFHE Agkska o] BECE Holi
ojotale] AH =S =2 HUA GRS WY wizlY B
ZF3p7] gEoZ relr) vhd T AFEe 27 F5o)x)
BE25 58 o7 EE Ve (B8 BokEo 399 3
o] th= a1 AXbE Hlw A G2 AEE sk ATt o
Y] AH ] B ot 52 AeS aka Qo E vl
W3} 77140 AFo] dukel A 53k ot &
FAFEANA vty 7710 o7 B AN
3k Bu)e] Stk frel AP S8k Wil
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TEAFEG 9P < 0.001). AR RoEy
8.3+ 0.61%, 9=X 7.6 £ 0.98%, H}eEX4 8.5 +
0.95%°]31t}.

2. B3t oW x] A3 ee 47} 3565.9 + 1281.8
kcalZ2A] RU)RIH (2583.6 + 874.8 kcal), H| &E 414
(2016.0 = 955.3 kcal) Btk ©}H(p < 0.001). A
1kgd oA AH=HE Ax414=(42.7 = 15.0 keal)7F 2
OEE (31.9 £ 11.9 keal), BIESA47(28.1 £ 13.9 keal)
ot @t (p < 0.001). AF 1 kgD whzl AdF ke 5
e (1.9 + 1.2g/kg), 547 (1.6 + 0.6g/kg)7} B
55 (1.1 £ 0.6g/ke) Bok B3 (p < 0.001). A%
AFHE 9 (1.3 + 0.6g/kg)7F BOWIH (0.6 = 0.4
g/kg), HRE45(0.9 £ 0.7g/kg) Bt 291} (p < 0.001).
ot o] Bxsle}l 28 A A3 &S 1:2.188 ¥
S A H vlgo] w3k

3. B FEA9 ovA] TAu)E B bl )k u)
0] Hojlie] 64.2:27.1:8.7, 9544 66.3:18.6:
15.1, ¥l:2-549= 67.5 1 18.5 : 14.00131.0™ Hrjulr o
Gl A3 u)EE %31 (p < 0.001), A A4 Blge
tHp < 0.001).

4. 2 AFFE 1o (551.0 £ 301.6 mg)Shule
B4 (534.0 £ 281.1 mg)7t 954 (1314.2 *+ 616.6
mg) BT R (p < 0.001), FEAF] 75 AF njge
WY 187.7%0130 0k AR AFFT B (16.6 +
7.4 mg) % H|EEMF(16.2 £ 19.2 mg)7} AEAS
(35.2 = 25.5 mg) B} @kAwk(p < 0.001) Koy,
AT, HlsAT 25 A% o2 At g1
SEPIE HoPie (86.3%) S M1 5A4F (67.7%) 7 A%
B AFSHA 23l o 1 0199 vlgll A, vlE B
T, HIER] G A3 oS AHslkaL gich

5. AALe] A E ohidy] 1314 19 oluiA] A ko]
gk o}, A, A9, 2419 o] A3 v]E2 B
= A AH 01 (22.7%)0] Sk (p < 0.05), B3] 94
(9.9%)3 23 (12.1%) ¢l H3 222 7142 38k 9l
= R02 ARSI deEF Rokr o] gl A
< B AF G e b, Wil AE (GO of
A W HAF (o), S}, )7} Al e 2 @A)
1 532 LHrolA] A A 0 2 AALE FIgic)

THETE AF g G AA% AFE 2 E
& 2t glon, ki AFdEE Uil PR T
e 0 ZAMEQILE 28 TE N4E) g
Fe il ARRE F53 ARAT BoleE st
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