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A Suggestion to Improve Zinc Status of Type 2 Diabetic Women:
Relationship among Zn, Protein and Phytate intake

Jin - Sook Yoon' - Jung - Hee Lee
Dept. of Food and Nutrition, Keimyung University

ABSTRACT

The purpose of this study was to analyze the relationships among zinc status, protein and phytate intake,
and diabetic control indices of type 2 diabetic women. The mean age and the duration of diabetes were
respectively 57.946.9 years old and 8.0+6.5 years. The mean daily energy intake of diabetic subjects was
1562 kcal. Both the zinc intake (6.2mg/day) and the zinc %RI (% of The Recommended Intake for zinc:
79.5%) of the diabetic participants were significantly lower than those of the control group (respectively
p<0.01). As for the diabetic group, the higher the energy intake (kcal/day), the higher were the zinc intake
(p<0.001) and %RI for zinc (p<0.001). Zinc intake was positively correlated with the protein (p<0.001),
animal protein (p<0.001), and fat intake (p<0.001), but negatively correlated with the carbohydrate intake
(p<0.001). Foods with high amount of phytate were the major source of zinc (p<0.01), but did not contribute
to high zinc densities. The urinary zinc excretion was twice as high as in the diabetic group compared to the
control group (p<0.001). In addition, the urinary zinc loss was positively correlated with the duration of
diabetes (p<0.05), hyperglycemia (p<0.001) and insulin resistance (p<0.05). %RI for zinc was negatively
correlated with the HbAc (p<0.05). These results lead us to conclude that the appropriate intake of energy
controlled by diet therapy could improve the total zinc intake and %RI for zinc in diabetic women. Also,
normal blood glucose level controlled by diet therapy could improve the hyperzincuria. Dietetic practitioners
should encourage consumption patterns that provide zinc-rich foods in the form of animal protein to improve
the bioavailability as well as the total daily intake of zinc.
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Table 1. Characteristics of diabetic and control group

Table 3, Zinc status between diabetic and control group

Variables DI?:b;e(t)lc (i?zg; !
Age(yrs) 57.9+6.91 56.317.9
BMI(kg/m’) 2324227 23.7+2.90
Insulin level(nIU) 8.98+4.12 8.7543.29
Insulin resistance 337173 1.8440.80%**

FBS(mg/d?) 146.0+45.13 84.429.44%**

Values are meanSD.

*** Mean values are significantly different at p<0.001 by t-test.
BMI : Body mass index.

FBS : Fasting blood sugar.

Table 2, Dietary intakes between diabetic and control group

Zine
Variables Diabetic Control
N=48 N=67
Energy intake(kcal) 1562.0+472.4 1662.4£396.1
Zinc intake  mg/day 6.20£2.65 7.9743.22%*
mg/1000kcal 4.15£1.67 4.75+1.39*
%RI" 79.5435.0 101.2:£40.1 %+
Plasma Zn{mg/L) 0.90+0.18 0.9140.12
Urinary Zn/creatinine(mg/g) 0.79+0.56 0.3840.26%**

Dictary intakes DiaPetic Cor_ltrol
N=50 N=69
Energy(kcal/day) 1562.0+472.4 1662.4+396.1
Carbohydrate(g/day) 263.0+71.0 284.7+66.6
Protein(g/day) 5724203 60.3+19.8
Animal protein(g/day) 233152 23.7+16.4
Fat(g/day) 35.8+27.2 31.5£173
Phytate(mg/day) 1811.0+843 4 1946.7+731.3
C : P : F ratio 67.5 1 147 : 178 69.0 : 144 : 166

Values are meantSD.
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* There is significant different of mean between diabetic and
control group at 0.05 level by t-test.

** p<0.01 Values are meantS.D.

*** Mean value of Urinary excretion/creatinine is significantly
different at p<0.001 by Univariate Analysis of variance.
Covariance is diabetic nephropathy.
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Table 4. Correlation matrix among zinc, carbohydrate, protein, fat and phytate intake

N=50
; Urinary
Variabies Zn intake Plasma Zn Zn/ereatine Phytate
mg/day mg/1000kcal %RI mg/L mg/g mg/day
Energy intake(kcal/day) S9I*** -248 614%** 131 -.141 644%**
intake(g/day) 288 - 445+ 301* 124 -157 STGH**
Carbohydrate
% total kcal -.602%** -174 - 61T+ 019 071 -264
intake(g/day) 603%+* -011 620%+* 189 .019 .599**+
Protein
% total keal 318* 367* 301* 141 .099 104
Animal protein intake(g/day) S14xH* 097 S535%** 132 -.090 255
. intake(g/day) 653%%F -039 6833 +* -035 -133 437+
at
% total keal S72x 040 597*** -.086 -131 279
Phytate intake(mg/day) A64¥* -151 A63%* 127 117 1.000

* Correlations of variables are significant at p<0.05 by Pearson correlation.

#5001 *** p<0.001.

Correlations of urinary Zn/cr is not significant at p<0.05 by Partial correlation.

Covariance is diabetic nephropathy.
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Table 5. Correlation matrix among zinc status and intake units of food groups in diabetic women

N=50
Intake units of food groups
Variables : ;
. Milk & dairy .
Cereals Meats Vegetables Oils & Fats products Fruits
Zn intake(mg/day) 192 652%* 368* A02+* -037 156
% RI 202 669+ 380* AQ9** -028 158
Plasma Zn(mg/L) -070 064 -.051 -204 -044 .164
Urinary Zn/cr(mg/g) 101 081 -.098 -305 -.054 -.058
*Correlations of variables are significant at p<0.05 by Pearson correlation.
** p<0.01. *** p<0.001.
Correlations of urinary Zn/cr is not significant at p<0.05 by Partial correlation.
Covariance is diabetic nephropathy. Zn : zinc. cr : creatinine.
Table 6. Correlation matrix among intake of food groups
N=50
Variables(Exchange units) Cereals Meats Vegetables Oils & Fats Milks & dairy Fruits
products

Cereals 1.000
Meats 371%* 1.000
Vegetables 389*+* 495%** 1.000
Oils & Fats 186 194 094 1.000
Milks & dairy products -163 -.144 -.105 275 1.000
Fruits -226 216 016 042 -012 1.000

** Correlation is significant at p<0.05 by Pearson's correlation.
% p<0.001
Variables are exchange units of food intake in food groups.
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Table 7. Correlation coefficients among diabetic indices, zinc
status, protein and phytate intake in diabetic women

N=50
Variables Zrt/oinl;ai[ke Pl:;s;na UZnnr;i;y

Age 073 -231 170
Diabetic duration -248 -.086 386*
FBS(mg/d¢) -177 153 293

HbA (%) -322% 027 636%**
Insulin(ulU/d ) 264 220 119
Insulin resistance 134 157 345%

*Correlations of variables are significant at p<0.05 by Pearson
correlation.

¥ p<0.001.

*Correlations of urinary Zn/cr is significant at p<0.05 by Partial
correlation. Covariance is diabetic nephropathy.

FBS : Fasting blood sugar. HbA;c : Glycosylated hemoglobin Ac.
Zn : zinc. cr : creatinine.
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