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Effect of Dietary Zinc and Phytic Acid Levels on Protein Metabolism in Rats

Do-Jeom Choi'
Dept. of Herbal Skin Care, Daegu Haany University, Gyeongsan 712-715, Korea

Abstract

In order to investigate the effect of dietary zinc and phytic acid levels on protein metabolism in rats, male rats of
Sprague-Dawley strains weighing approximately 60~74 g were fed different diets which contained 0, 0.35 and 1.05% phytic
acid each at 3 levels of zinc(0, 30 and 1,500 ppm zinc) for 28 days. Results obtained in this experiment are summarized
as follows; 1. Body weight gain, food consumption, food efficiency ratio and protein efficiency ratio were lower in the
rats fed zinc deficient diet(0 ppm zinc) than in those consuming 30 or 1,500 ppm dietary zinc, and the additional effects
of phytic acid were not observed in all of them. 2. Liver weight was lower in the rats fed 30 ppm zinc diet than in those
fed 0 or 1,500 ppm-zinc diet, but kidney and spleen weights were lower in the rats fed zinc deficient diet than in those
fed 30 or 1,500 ppm-zinc diet. Among organs measured, only the liver appeared to be influenced by dietary phytic acid:
the more the dietary phytic acid, the more the weight of liver. 3. Fecal nitrogen was decreased in the rats fed zinc deficient
diet compared with those fed 30 or 1,500 ppm dietary zinc. Urinary nitrogen was increased in the rats fed 1.05% dietary
phytic acid compared with those fed 0.35 or 0% dietary phytic acid. Nitrogen retention of rat was influenced by neither
dietary zinc nor phytic acid. 4. Urea nitrogen was decreased with increasing dietary zinc levels, and creatinine and uric
acid levels were increased with increasing dietary zinc concentration or with additional quantity of phytic acid. Uric acid
appeared to be influenced by zinc x phytic acid interaction; especially, the presence of phytic acid in the 30 ppm-zinc
diet had significant effect on uric acid content. 5. Hemoglobin concentrations and hematocrit ratio were higher in the rats
fed 30 ppm dietary zinc than in those fed 0 or 1,500 ppm-zinc diet. Serum zinc concentration was increased with
increasing dietary zinc levels. The contents of total protein, albumin and BUN and the ratio of albumin to globulin in
serum, and protein content in liver were influenced by neither dietary zinc nor phytic acid.
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B, g5, kel 59 4ol UEhH(Ott er al 1964, Swe-
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Institute of Nutrition 1977).

AZ712] Zn H A e A -S caseinC E &S
) 12 ppme) &)1l K% o] ¢) e w(Forbes & Yohe 1960), &
Adol| A= AIN-76™mineral mixture(American Institute of
Nutrition 1977)el| &=8}ed Zn< 0 ppm(Z B ), 30 ppm(F 3

) 2 1,500 ppm(TEFT) $F0 2 ZnS0, - THOE 715 4]

old] A7}l o, )& Zn Z+ 450 phytic acidZ 0, 0.35,
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F714& AAs] 918t 0.15% EDTA g A5 2ol
22 FE0 AT FH 40T o EF A3 dEAIA
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Table 1. Composition of basal diet

Ingredient Composition(%)
Casein 20.0
DL-Methionine 0.3
Cornstarch 15.0
Sucrose 50.0
Cellulose” 50
Corn oil 5.0
AIN mineral mixture” 35
AIN vitamin mixture 1.0
Choline bitartrate 0.2

b Ethyl cellulose : Junsei Chemical Co Ltd, Japan.
% Zinc free mineral mixture, sucrose was added at 1.6 g/kg in
place of ZnO.
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£ EDTA-2K 38314 7} Hlo] Yol A¥ 7 Algstdm,

TR FED] 3

YA = A B Yol 234171 & 3,000 rpmellA] 30
7 9aste] 83 BEjste) SA) @A EA o AHESEA

o Aol By AE AEea 2k 4%, 28 L e 2

ofA 3 Phytic Acid FF-& 23 2jo|7} A9 &

A oiAtel HAE G 689

Aol QAP B 2L Fog Aol W %
AR BAIE Hold F FAE 3RAAT, Lo Dol
Tl AN WE BBSUA ARZ AESAT.

6. AlZe &4

2lo)e} &3 9] Zne Thompson-Blanchflower method
(Thompson & Blanchflower 1971)¢]] £31 &2 E&| & sl
Atomic Absorption Spectrophotometer(Shimadzu AA646)=
213.9 nmel|A 2% 8} t}. Hemoglobin-& Cyanmethemoglobin
method(Cannon 1958)=, hematocrit¥= Microhematocrit me-
thod(Simmons 1983)2 =33\ Th o], &, &= 2@ 7+ 39
A 4+ micro Kjeldahal method(Oser 19635)%2 273 dto] 24
ol 6258 Fslo] DAL R 81913, A 59 total
protein< Biruet method(Kingsley 1972)Z, albumin Brom
cresol green method(Dormas & Biggs 1972)2 &7 8} o,
globulin® total proteinol|A] albuming ZHsle] F3F )
Blood urea nitrogen(BUN)3 %= % urea nitrogen-2 Diacetyl
mono oxime method(Rocker 1967)%, & = creatinine<- Folin-
Wu method(Husdan & Rapoport 1968)&, 18]11 % 5= uric
acidv¥= Sodium-carbonate-phosphotungstate method(Henry et
al 19572 27} 23313}
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B o] xpm BAL 93le] SPSS 10.0 for Windows
Program& A3l 4 A2 aiqith. Be Ay A9 &

AR ARPT B EEAAE AR ol F #
T 2o zpolof] tigh frojAd A XA APAIE = Scheffe’
(Scheffe' H 1957)0 ©]%}+ ¥H 2523 (Analysis of variance)-2-
stgion, old wE F Aot A5AE BIHE BASYI
9 ste] Scheffe' AAH o= Aedtgdch
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[ I —1
o] g Sprague DawleyZ 571 &3]l 7l Zn3} phytic acid
FEE gulst] 8L AFFAT Fof SA K Aol A
2 Aol g8 2 dhlE 588 2%3le] 42 A3 Table
29} 2t

SAFE 2o] F Zn FeFo oA dEFE Wgkon(p<
0.01), phytic acid ¥l Qg)A= Y3 LA Pk, ZnF
phytic acid &34 3% glith Zn $Fd WA= Zn
AP o] 307 1,500 ppm-ZnT-ol| B)s) §-o]3tA A o)
Lroro 1 (p<0.01), 307} 1,500 ppm-ZniF Ttell= B33} th
£ A3 Zn ZRTA et S0 A A<D, B -ou)
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Table 2. Weight gain, rate of weight gain, food efficiency ratio and protein efficiency ratio for rats fed diets containing
0, 30 and 1,500 ppm zinc at three different levels of phytic acid for 28 days"”

Dietary Ini‘tial Weight Rate of . Food . Food Protein
composition weight gain weight gain consumption efficiency ratio efficiency ratio
9] ® (g/day) (g/day)
0 ppm Zn
0.00% phytic acid 65.75+ 9.22 68.75+31.28 2.54x1.16 8.70£0.33 0.29:0.01 1.66£0.05
0.35% phytic acid 67.14£10.15 62.57+12.06 2.32+0.45 8.26+0.28 0.29+0.01 1.6320.03
1.05% phytic acid 69.29+ 8.50 76.29+16.63 2.8320.62 9.09+0.15 0.3120.02 1.7620.14
30 ppm Zn
0.00% phytic acid 65.00+9.23 144.14230.30 5.34£1.12 13.09+0.53 0.40+0.01 2.27+0.04
0.35% phytic acid 65.1427.57 146.29+22.30 5.42+0.83 13.79+0.01 0.40+0.01 2.250.04
1.05% phytic acid 65.86+8.87 157.1413.85 5.82+0.51 14.21£0.52 0.48+0.02 2.7240.02
1,500 ppm Zn
0.00% phytic acid 68.82+9.06 135.53+25.28 5.02+0.93 12.82+0.63 0.39£0.01 2.19£0.16
0.35% phytic acid 64.17+8.07 134.83+24.30 5.00£0.90 12.54+0.69 0.4020.01 2.2720.02
1.05% phytic acid 67.00+7.92 141.67+24.26 5.25+0.90 13.30£0.55 0.40+0.02 2.24+0.07
0 ppm Zn® 67.3249.41 69.18+22.81° 2.5620.85° 8.68+0.49° 0.30+0.01° 1.68+0.07°
30 ppm Zn 65.3328.62 149.19+23.84°  5.5320.88" 13.70£0.51° 0.42+0.06" 2.4120.20°
1,500 ppm Zn 68.82+9.06 135.53£25.28°  5.02:0.93° 12.82+0.63° 0.39+0.01° 2.19:0.16°
0.00% phytic acid” 68.20£9.79 110.2045.38 4.08+1.69 11.47£2.02 0.35+0.06 2.00£0.24
0.35% phytic acid 65.55+8.78 113.55+42.69 4.21+1.58 11.53+2.40 0.36x0.02 2.05+0.26
1.05% phytic acid 67.4028.59 124.20+40.19 4.60+1.49 12.20+2.26 0.39+0.08 2.24+0.38
Analysis of variance-(P-values)
Zinc effect 0.01 0.01 0.01 0.01 0.01 0.01
Phytic acid effect NS.Y NS. NS. NS. NS. NS.
Zinc x phytic acid NS. NS. NS. NS. NS. NS.

Y Values are means=SD. (n=6)

¥ Means within columns not sharing a common superscript letter are significantly different(P<0.01) by Scheffe' contrasts.
¥ Zinc groups 0, 30 and 1,500 ppm represent rats fed those different zinc contents for all levels of phytic acid intake.
o Phytic acid groups 0, 0.35 and 1.05% represent rats fed diets having those different phytic acid contents for all levels of zinc intake.

® NS means not significant.
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B Zn ARTNA 7V Zka(p<0.01), 1,500 ppm-Zn

oA 7H =LA VFERFTHp<0.01). Miller er al(1968)2- oig
HR|e A B FAl= Zn Ago2 QI8 g A &
=0 ste] B AE Adkel= Adolsisith
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Table 3. Liver, kidney, testes and spleen weights from rats fed diets containing 0, 30 and 1500 ppm zinc at three different

levels of phytic acid for 28daysm)

Dietary

composifion Liver Kidney Testes Spleen
g/100 g body weight
0 ppm Zn
0.00% phytic acid 4.00£0.72 0.90+£0.20 1.45+0.28 0.38+0.12
0.35% phytic acid 421x+1.58 0.93£0.11 1.43+0.25 0.4710'.14
1.05% phytic acid 4.60+1.49 0.89+0.10 1.36+0.18 0.45+0.08
30 ppm Zn
0.00% phytic acid 4.00£0.72 0.88+0.09 1.29+0.18 0.65+0.10
0.35% phytic acid 4.21+1.58 1.03£0.17 1.23+0.20 0.71+0.09
1.05% phytic acid 4.60+1.49 0.89+0.15 1.13£0.04 0.70£0.13
1,500 ppm Zn
0.00% phytic acid 3.66£0.43 0.93+0.08 1.53+0.08 0.72+0.08
0.35% phytic acid 5.34+0.66 1.26+0.14 1.69+0.22 1.18+0.31
1.05% phytic acid 5.51+0.54 1.45+0.39 1.560.27 1.3310.28
0 ppm Zn’ 4.1920.51° 0.90+0.14" 1.41+0.24 0.430.11°
30 ppm Zn 3.65+0.25° 0.9320.15° 1.45+0.16 0.69+0.11°
1,500 ppm Zn 4.83+1.00° 1.21+0.32° 1.59+0.22 1.08+0.35°
0.00% phytic acid” 3.80+0.52* 0.90+0.14 1.4220.23 0.57+0.18
0.35% phytic acid 4.41£0.80° 1.06+0.19 1.44:0.28 0.76+0.35
1.05% phytic acid 4.37+0.90° 1.06+0.35 1.34+0.25 0.80+0.41
Analysis of variance-(P-values)

Zinc effect 0.01 0.01 NS. 0.01
Phytic acid effect 0.05 NS. NS. NS.
Zinc x phytic acid NS.? NS. NS. NS.

Y Values are means+SD. (n=6)

? Means within columns not sharing a common superscript letter are significantly different(P<0.01) by Scheffe' contrasts.
¥ Zine groups 0, 30 and 1,500 ppm represent rats fed those different zinc contents for all levels of phytic acid intake.
 Phytic acid groups 0, 0.35 and 1.05% represent rats fed diets having those different phytic acid contents for all levels of zinc intake.

® NS means not significant.

3. Bl CHA}

Zn7} phytic acid 5% 2]st Ao 2 yAEdS
¥ Table 49} 2l Fo2 wided AAre Ao F Zn ¥
o) 98 FeS WO (p<0.05), phytic acid FHakel] 2|3
M BRE WA &sk3, 3 Zndt phytic acid FT A&
O S0k Zn $FEE B9 Zn AP o] 30 2 1,500
ppm-Zntel] Hla) ¥ 2 2 ujA eko] H ) o 1(p<0.01), 30

=)

ey
E 2w

T} 1,500 ppm-Znit Zlol|=
[e]

Ato]7} G2 Zn BRI
| 428 A Ao] HH ol Aglv] o

o A7t} Greger et al(1978)°]] 218V 12~1442) 147 9] A&
UES e s 134 2 74 mg Zn F507 3093 F9iA]
A vt 23, Y AL AHFNA 7.4 mg-ZnTto] 13.4
mg- Zngol vls) ¥ % A vjdFe] Hrkn Kustel
£ dde] Zn 43| 30 ppm-Zngol| Blel AL vl ol
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AAJ A fAR s B 5 Z AAhTo] AYoM(p<0.01), 0.359} 1.05% phytic acid

Aaol 43 FFEL 2)0]F9] Zn @ phytic acid FF = T Zhle Aol7t itk B AHA o]Fe] Zno] kg
£ Zn3} phytic acid & 2bgol] 23t ke 2% wx] okgk HiAEE AiFE F&E FH 4gkor), Hsu & Anthony
o =2 e AATE Zn Tl o dee A &k (1975)E ©|5E 3 FAE Zn P02 28U AL F
O}, phytic acid FaFe] 23 A Wkt (p<0.05). 18 4847t = F ALFE FAe Ao, Zn AP o] R ES
1} Zn3} phytic acid 3 A-E- A fIATE Phytric acid 5= ppm)ol] H3) = F A4 v o] folah FUMETA B

FHZ B 0% phytic acidw©| 1.05% phytic acidiol] 8] nsld B

Table 4. Nitrogen intake, fecal
nitrogen retention for rats fed diets

439l Aztsh golagi

nitrogen, digested nitrogen, absomption rate, urinary nitrogen, nitrogen balance and
containing 0, 30 and 1,500 ppm zinc at three different levels of phytic acid for 28

daysl)’Z)

Dietary Nitrogen Fecal @gested Absorption Urinary Nitrogen Nitrogen
composition intake nitrogen nitrogen rate nitrogen balance retention
(mg/day) (mg/day) (mg/day) (%) (mg/day) (mg/day) (%)
0 ppm Zn
0.00% phytic acid  316.45+£73.59  19.29+326  297.17+71.67  93.67+1.44  112.47+22.14 184.70+51.68  52.72+ 4.00
0.35% phytic acid = 324.68+£35.04  21.06£3.52  303.64£37.00  9338x1.67  128.63+48.43 174.98+46.16 54.10+13.76
1.05% phytic acid ~ 399.02+44.76  12.20£2.26  377.27+38.56  94.65x1.44  151.10+50.08 226.15+3540  57.23+ 5.59
30 ppm Zn
0.00% phytic acid  462.10£53.13  29.38+5.40  432.73+48.07  93.68+0.56  131.72+36.76  201.02£37.99  65.38+ 6.51
0.35% phytic acid 428.72+30.26 27.35£3.52 401.32+31.78 93.57+1.05 166.62422.71 2347313482  54.55+ 5.66
1.05% phytic acid  508.85£14.89  25.70+£2.68  483.15+14.58  94.95:x0.52  176.35+45.17 306.82+31.68  60.50+ 7.57
1,500 ppm Zn
0.00% phytic acid 387.13+ 6.01 20.88+3.58 366.27+ 9.54 94.57£1.01 151.50+40.08 214.73£33.90  55.53+ 9.19
0.35% phytic acid ~ 434.97x62.31  28.96£5.51  406.00£59.69  93.30£0.98 1454743443 260.55+44.70  60.05+ 6.62
1.05% phytic acid  460.40+42.49  27.44+2.06  432.97+41.65  94.00+0.58  189.22+52.66 244.75£55.89  53.17x11.02
0 ppm Zn” 348.01£66.40  20.69+5.07°  327.34x64.09  93.93+148  130.86x44.86 196.47+50.07 56.48: 9.82
30 ppm Zn 466.56+48.95  27.482430°  430.07+48.07  94.07:0.57  158.23240.86 280.86x47.81  60.14+ 8.01
1,500 ppm Zn 4355745479  26.73:4.91°  408.84+52.30  93.83£1.26 164.17+48.26  245.07+£50.56  56.39+ 9.64
0.00% phytic acid”  368.85:86.85 23.65+6.37  365.25+81.71 93.85+1.38  127.97+35.66" 237.23+68.63 60.35+7.57
0.35% phytic acid  400.32+66.70 26.07+5.32  374.24+64.02 93.42+1.06  147.98+39.05” 226.27+54.53 56.369.48
1.05% phytic acid  456.09+57.99 24.97+5.08  431.13+54.89 04.53+1.19  172.22+51.89"  259.24+54.61 56.97+9.94
Analysis of variance-(P-values)
Zinc effect 0.05 NS.” NS. NS.
Phytic acid effect NS. NS. 0.05 NS.
Zinc x phytic acid NS. NS. NS. NS.

Y Values are meansSD. (n=6)

? Means within columns not sharing a common superscript letter are significantly different(P<0.01) by Schefte' contrasts.

¥ Zinc groups 0, 30 and 1,500 ppm represent rats fed those different zinc contents for all levels of phytic acid intake.

K Phytic acid groups 0, 0.35 and 1.05% represent rats fed diets having those different phytic acid contents for all levels of zinc intake.
> NS means not significant.
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A 2228 Zn 2 phytic acid &Hgkol] oJgt FIFS BT

2 Zn3} phytic acid A3 24 2= §lurh
Gregere et al(1978)2 A BFaFe 2lo] 5 Zn igfol]
ZAE GES A e sto] 2 Ag Adet A
t}. 28y} Thompson et al(1976)2- 2lo]52] Zn 7l uw}
24 nitrogen retentiono] WalEtim H 113193 2, nitrogen
loss& 2lolel Zn =53 o] WAL dvka dted 2 ¥
Azols AdolskAd

FOMAlo} frtkiEE s

4. ' = Urea Nitrogen, Creatinine & Uric Acid =&

Zn3} phytic acid & @elgle] FdA g% 23 =
20] vl e] A AthAE9] urea nitrogen, creatinine 2 uric
acid 5% Table 59} 2t}

Urea nitrogen A #k2 2o)322] Zn ol o3l JakS
ulol 0 1L} (p<0.01), phytic acid gFekol] 23t g ake Wz 9kgk
o). Zn 23¥2 HW 1,500 ppm-Znio] Zn ARE = 30

ppm-Zniol B]8] L 2 urea nitrogen B4 #o] A3l o

Table 5. The contents of urea nitrogen, creatinine and uric acid in urine collected 24 hours from rats fed diets

containing 0, 30 and 1,500 ppm zinc at three different levels of phytic acid for 28days

1,2}

Dietary composition Urea nitrogen Creatinine Uric acid
(mg/day) (mg/day) (mg/day)
0 ppm Zn
0.00% phytic acid 119.27£10.90" 1.07£0.20 0.88+0.14"
0.35% phytic acid 117.89£12.14" 2352027 0.71£0.10°
1.05% phytic acid 140.48+18.58 3.09+0.27 1.4120.16"
30 ppm Zn
0.00% phytic acid 110.87+20.70°" 2.50+0.22 0.79+0.10™
0.35% phytic acid 131.75£20.67°¢ 2.92+0.21 1.16£0.13°
1.05% phytic acid 111.63x 8.87° 3.0820.44 1.58+0.20%
1,500 ppm Zn
0.00% phytic acid 101.58+15.36" 2.630.18 1.75£0.31°
0.35% phytic acid 93.80+13.10 3.14£0.50 0.730.01%
1.05% phytic acid 114.39£13.04" 3.45£0.35 1.820.22°
0 ppm Zn® 125.88+17.61° 2.50£0.53" 1.00£0.33*
30 ppm Zn 118.08+20.14° 2.830.40° 1.1740.36™
1,500 ppm Zn 103.25£11.29° 3.08+0.47° 1.44£0.53°
0.00% phytic acid” 110.57+17.72 2.40£0.34° 1.44+0.47°
0.35% phytic acid 114.48+22.22 2.800.51° 0.87£0.22"
1.05% phytic acid 122.16+19.18 3.21£0.37° 1.60£0.28°
Analysis of variance-(P-values)
Zinc effect 0.01 0.01 0.01
Phytic acid effect NS.” 0.01 0.01
Zinc x phytic acid NS. NS. 0.01

Y Values are means£SD. (n=6)

» Means within columns not sharing a common superscript letter of with prime are significantly different at P<0.05 and without prime

at P<0.01 by Scheffe' contrasts.

¥ Zinc groups 0, 30 and 1,500 ppm represent rats fed those different zinc contents for all levels of phytic acid intake.
» Phytic acid groups 0, 0.35 and 1.05% represent rats fed diets having those different phytic acid contents for all levels of zinc intake.

% NS means not significant.
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(p<0.01), Zn ZHT7} 30 ppm-ZnT el & 2 2ol7} §IL
t}. Zn¥} phytic acid 4% 28 F3oA B, 0 ppm Zn F
2ol A &= 1.05% phytic acid 7+°] 0 2 0.35% phytic acid 7}
dlE zfel7} gigith 1,500 ppm-Zn | A% 0 ppm Zn G5
|| A9} SALSIETE Hsu & Anthony(1975)= A% 219 9 F
oA 48A17F B¢t & 2= urea nitrogen vjA 2-g =43 A3t
Zn AR 2T delle 2ol glvka sted 2 A3
Zn AR T3} 30 ppm ZnT el Bl Azbel fAEIAT

Creatinine®] vjd Z 2Jo] 2] Zn 2 phytic acid 33|
oJa) 24zt &S Wk o1l (p<0.01), ZnT} phytic acid A%
24 3= ¢tk Zn #EEE BW, Zn ZET2 30 9
1,500 ppm-Zni-ol] H|3} creatinine] wjAdako] ZFAF G o
(p<0.01), 309} 1,500 ppm-Zn TtellE FAME AE Ho
)t} Phytic acid &8 & B phytic acid gtgko] =S4
£ creatinine?] Hjj4d #Fo| Z7}%E % tHp<0.01). Hsu & Antho-
ny(1975)9] 2]3}d F oA 48A]7F F-<t creatinine®] HjAd
2 Zn ARTro] gz g Rt ZAadtn st 2 4
d AFoe v AES vEoh

Uric acid®] wjAlgke 2]o]3=o] Zn 2 phytic acid 3tFo]
247} &S Whorom(p<0.01), ZnZ} phytic acid 43 2H&
FHE A HATHp<0.01). Zn FFEZ B Zn ZH 70|
1,500 ppm-Znitol] V&) uric acid ¥ S 7FAaE QA oHp<
0.01). Phytic acid +3H 2 23 uric acid #j4d gFo] 0.35%
phytic acid oA 7H Z+43819 21 (p<0.01), 1.05% phytic
acid#ol| A 71 =718 vHp<0.01). Zn} phytic acid g%
2+ FTA A= 30 ppm Zn FFAA] 0.35% phytic acido]
0 2 1500 ppm Zn $3<lA] 0.35% phytic acidZ-o] ¥]3) &
A8 =713 tHp<0.005). Hsu & Anthony(1975)2 Zn 23
oA =F uric acid®] B o] 2T vl FrtEThaL
gl 2 Ay Aele golstA YERsT

5. & & Hemoglobin, Hematocrit 4! Zn ==

Zn¥} phytic acid 75 B8] 3 A2 28U ALSF F
o] ¥% Z hemoglobin 3, hematocritx] # Zn FTEE
Table 63} 7t}

d3 22| hemoglobin & 2 hematocritX| & 2]o] 2]
Zn ko] o3 83 ko1l (p<0.01), phytic acid Tk
of oM IS wix] gkokom, Zn} phytic acid & %;
£ 7= g9tk Zn £EEE 24 hemoglobin 3 2
hematocrit*] += 30 ppm-Zni©] Zn ZAF+ &£ 1,500 ppm-Zn
ol vl Z71E A cHp<0.01). Phytic acid2] E3+= phy-
tic acid®] &&o] Z£7}&<= hemoglobin %} hematocrit
Ax o Bk Agellent fe8e gt Ka-
shiwabara et al(1982)-& o]-f3F #F oAl 35¢€ %t 1.6 ppm Zno|

17} @7e] W dixel slAE 9 695

2

tocrita] = Zn AF o] 43.1% 2 2T 45.2%1 B3]
oJ3tA ZHAEThR dte] B A@e] Zn Zo] 30 ppm-Zn
Fol vlal 728 A7 AT FP Cox & Haris
(1960)+= o] 13+ F ol Al 853k 4,000 ppm Zn-g H7}gh 20|
2 AFS-3F 23} hemoglobin &y} hematocritX]| 2] 4%+ 7+
A8 23t} 315 2.1, Magee & Matrone(1960)% 7,500
~10,000 ppm®] Zng #7138k o] &2 A%-3) F <] hemoglobin
e FA48 gadvn itk & dPolMe Cox &
Harris(1960)$} Magee & Matrone(1960)2] A& oA B.Ql =
Alg 01E A= o AAIRE, 30 ppm-Znol] H]3ke] 1,500
ppm-Zna+2] hemoglobin 333} hematocritx] 7} Z+A3133ch
(p<0.01).

A F9| Zn FEE 2019 Zn ol & JFgS T
©1H(p<0.01), phytic acid gzl ) IS BA| 2
t}. 18]|3L Zn3} phytic acid A &3S 3= ¢tk Zn
THRE H¥ Ao] F Zn o] #EFF A F n =7
ZasE Aol ot Fo/82 Itk Zn 23 Aol A}
53+ 9KOtt er al 1964)3} FH(Duerre et al 1977, Kashiwabara
et al 1983)2] B3 5 Zn T+ 7HAETin By glo
, Davies & Olpin(1979) phytate/Zn mole¥)7} E7}e<=%
Y34 F 70 5o} gaEn s 2 A9 daish f4)
& Aegolich

32

=
1
L=<

n

6. & = Total Protein, Albumin, Albumin/Globulin
(A/G) Ratio, BUN 4! 7} & Protein 5T

Znsh phytic acid 28 23t} Al AHTAN
Z9] ¥A = total protein, albumin, A/G ratio I BUN 18]
37t F 9E e Table 73 2t

2 Z total protein, albumin, A/G ratio ¥ BUN =T
Zn 2 phytic acid FHeFoll of 3t FaE 242 W] gtom,
Zn3} phytic acid®] 4328 EARE A HA] vt A
% total protein T2 F9/d-L FUAAIRE Zn FF0] HSF
2 ZJl5l= 7o 2 Kashiwabara et al(1983)2 F oA,
Fox & Harrison(1965)2 W&ol A], Gupta et al(1986)-=-
guineapigol| Al Zn 23 Ao]E Faid< ] total protein §
ol Parin so ¥ A€ fASH, Miller e
al(1968)-& = =]2] Zn AP 7oA 3 5 total protein gHF
o] 5.5 2100 mLZA thz7¢] 4.8 ¢/100 mLoj ¥]8] £2s}
A Z7VEa s13om, Ott e al(1964)% Zn ZAF 2jo]2
AHERE el E7g 5 total protein i) F/1ITHAL she
2 49 235} vhev) vepdeh 84 F albuming] FEE
fole AT 7n 70| $LHF BaTE 2Pl
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Table 6. Hemoglobin, hematocrit and serum zinc concentration from rats fed diets containing 0, 30 and 1,500 ppm zinc

at three different levels of phytic acid for 28daysl)’2)

Dietary composition Hemoglobin Hematocrit Serum zinc
(g/dL) (%) (ug/dL)
0 ppm Zn
0.00% phytic acid 12.97+0.83 38.91£2.50 126.00£10.52
0.35% phytic acid 12.59+0.78 37.78+2.33 11533z 9.64
1.05% phytic acid 12.8120.88 38.43+2.63 93.20+ 8.54
30 ppm Zn
0.00% phytic acid 13.0620.81 40.98+2.43 140.67+ 9.57
0.35% phytic acid 13.92+1.08 41.77£3.25 138.67+12.09
1.05% phytic acid 13.42£1.16 40274347 131.17+ 537
1,500 ppm Zn
0.00% phytic acid 12.00£0.51 35.99+1.53 440.50+£31.91
0.35% phytic acid 12.40+0.90 37.19+2.68 388.67+27.46
1.05% phytic acid 12.99:0.88 38.96+2.65 244.67+21.99
0 ppm Zn” 12.80+0.96° 38.4242.63" 112.58+16.49°
30 ppm Zn 13.661.17° 41.0323.29° 136.83£10.32°
1,500 ppm Zn 12.46+0.88" 37.38+2.65" 360.27+89.42°
0.00% phytic acid” 12.88+1.04 38.65+3.00 238.06+149.51
0.35% phytic acid 13.02+0.94 39.06+3.54 214.22+ 99.02
1.05% phytic acid 13.09+1.06 39.28+3.05 160.06+ 65.86
Analysis of variance-(P-values)
Zinc effect 0.01 0.01 0.01
Phytic acid effect Ns.” NS. NS.
Zinc x phytic acid NS. NS. NS.

Y Values are means=SD. (n=6)

? Means within columns not sharing a common superscript letter of with prime are significantly different at P<0.05 and without prime

at P<0.01 by Scheffe' contrasts.

? Zinc groups 0, 30 and 1,500 ppm represent rats fed those different zinc contents for all levels of phytic acid intake.
K Phytic acid groups 0, 0.35 and 1.05% represent rats fed diets having those different phytic acid contents for all levels of zinc intake.

® NS means not significant.

1, phytic acid ¥ 2% T H7V2HT} phyic acid H712
oAl okt Ekouk HAl RKeolde gldTh A/G ratio®
albumin@} globulin®] &3 WA3slel| wlel Zn 50| FSF2
AaE= ZAgko|gith Miller er al(1968)2 siA] <) A|, Kashi-
wabara er al(1983)2 F oA Zn ZF 2lo] & A}SEHES o
¥ = albumind 7FA% Al globulin 88 FVlEtia &)
o, Ott et al(1964)= k2] Zn AR oA, 18] Zn 2
H2lolol| 0.61% phytic acidE A 7}5F Foll4] EA albumino|

¥ty a2 AY Aatele g2 Jelsith BUNE
Freld e Yo, In FF0) BT E FUI8ME Aol
1. Kashiwabara et al(1983)2] Zn A to] Uil vl&] =
Vet Baokes ANkl 7 F protein R o]
o] Zn ¢ phytic acid ¥ oJ3) &k W] ¢Fskom, Zn
¥} phytic acid 548 A% Ath Zn FEEZE= f2
A2 UAAR Zn FFo] HETE UMM Al

Park e al(1986)& o|-§-&+ #HE Zn AP 4o 2 8A7F A1S-5}
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Table 7. The contents of total protein and albumin and the ratio of albumin/globulin (A/G) in serum and the contents
of blood urea nittogen and liver protein for rats which were fed diets containing 0, 30 and 1,500 ppm zinc at three

different levels of phytic acid for 28 daysl)

Dietary Tota} Albumin ' Bl9od urea Live.r
composition protein (e/dL) A/G ratio nitrogen protein
(g/dL) (mg/dL) (mg/g)
0 ppm Zn
0.00% phytic acid 5.03+0.34 2.22+0.23 0.81+0.14 46.72+5.73 216.53+ 5.86
0.35% phytic acid 5.23+0.15 0.78+0.06 0.78+0.06 43.21+4.21 209.76+12.86
1.05% phytic acid 5.07+0.38 0.97+0.30 0.9710.30 48.78+6.61 208.63+£13.38
30 ppm Zn
0.00% phytic acid 5.25+0.39 2.23+0.15 0.8110.10 48.73+5.30 21147+ 647
0.35% phytic acid 5.44+0.40 2.18+0.23 0.68+0.13 50.81+6.77 206.82+ 9.70
1.05% phytic acid 5.20£0.22 2.32+0.18 0.81+0.08 51.27+8.77 227.35+ 9.58
1,500 ppm Zn
0.00% phytic acid 5.13£0.15 2.10+£0.18 0.70£0.07 57.62+10.63 219.86+ 6.06
0.35% phytic acid 5.42+0.18 2.23+0.18 0.71+0.11 47.35¢ 4.13 223.10£10.58
1.05% phytic acid 5.37£0.19 2.14+0.20 0.67+0.11 49.86+ 7.63 215.45£11.37
0 ppm Zn” 5.1120.34 2311031 0.85+0.25 4623+ 6.10 211.64+11.84
30 ppm Zn 5.29+0.47 2.27+0.27 0.76+0.19 50.27+ 9.20 215.21x£12.40
1,500 ppm Zn 5.30+0.31 2.15+0.26 0.69+0.12 51.61x 9.05 219.46+10.27
0.00% phytic acid” 5.14+0.30 2.23+0.16 0.77£0.17 51.02£10.64 21598+ 7.21
0.35% phytic acid 5.36+0.27 2.23+0.23 0.7320.01 47.11x 6.12 213.04£13.23
1.05% phytic acid 5.21£0.25 2.30+0.30 0.82+0.26 49.98+ 7.77 216.69+14.07
Analysis of variance-(P-values)
Zinc effect Ns.? NS. NS. NS. NS.
Phytic acid effect NS. NS. NS. NS. NS.
Zinc x phytic acid NS. NS. NS. NS. NS.

Y Values are means+SD. (n=6)

? Zinc groups 0, 30 and 1,500 ppm represent rats fed those different zinc contents for all levels of phytic acid intake.
? Phytic acid groups 0, 0.35 and 1.05% represent rats fed diets having those different phytic acid contents for all levels of zinc intake.

¥ NS means not significant.

A= w b F protein o] tiR2FEH} o]} glvta &%
o, Hsu & Anthony(1975)% %t & protein 3H2ke 2jo] &
9] Zn o] oM = o]} givka ko] B A1d Ao}
EE e A=N

Qo o #E

Zne] A o]-8-&ol NIX| = phytic acid®] F&F& Lol V]
L&} Zn 4540, 30 2 1,500 ppm)yoi] wlet phytic acide] H

7FH0, 035 2 1.05%) D23t 4ol AF 60~74 g9l
Sprague-DawleyZ 57} 2 # 2 28U 7t A1S8ted AAHE, 2
ol4F, GHATE, AV FA, ALl T giab 2
+ Z9 protein S St dojxl b= g3 At
A, AoldAH, 4lojg s ¢ dEdgELe 30 ¥
1,500 ppm-Zniol| ¥}a) Zn AP FNA] 7451, 30
2} 1,500 ppm-Zn ZrlME SALE ATE UehiA|
qh Gl g 82 30 ppm-Znie| 1500 ppm -Znio]

Hlal F7h=]Ach
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2. ko] FAE 30 ppm-ZnwollA 7 2skew 1500
ppm-Znatol) A 7} 733 phytic acid B7VEolA SU%
Heieh A9 A% 1500 ppm-Znito] 7H¢ 2,
1ge] FAE Zn B phytic acid &l <3 IFE
2] gkrom v FAE Zn 0] HEFE ©
A VRt aglm A7 FAs 2R Znd
phytic acid 4328837} A EHA] ik

3. o= uidye HAag2 Ao] Z Zn ol o) 4

a5 Wekor Zn APTolA 1 FaEAUT B2
HAEE g2 phytic acide] A37F A=
phytic acid H7lollA =71EA) DdAEA LS 7n
9! phytic acid $Fol] el Zhzt gk =] @t
o Zn¥} phytic acid A &2HEEI T Q= A kst
. %= 3 urea nitrogen®] ®jA & 1,500 ppm-Zn-ol| A 7+
Z 7451931 creatinine©] WA e Zn AF T 7}
g A QU5 phytic acid®] H7HFo] wEF S SV
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6. ¥ Z total protein, A/G ratio, BUN & 7} 3 Protein
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& PIA 3 phytic acid®] H7bEE FEFE PIXA] B

Are] &3t F4&ol= Zn 2 phytic acid H7t FF0] &
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