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Summary

A vegetarian diet is considered better for prevention and treatment of lifestyle-related diseases. However, zinc and se-
lenium, currently recognized as antioxidants, are abundant in animal food, and so it is necessary to assess the nutritional
status of vegetarians with respect to these nutrients. We evaluated the serum levels of zinc, selenium, superoxide dismu-
tase (SOD), dietary intake, and other elements in 13 non-vegetarian and 11 vegetarian individuals in 2007. In addition, we
put the data in our 2002—2003 study on 58 non-vegetarian and 31 vegetarian individuals together. So we analyzed the die-
tary intake and constituents of serum in 113 subjects. We found that the intake and serum levels of zinc and selenium
were lower in the vegetarian than in the non-vegetarian individuals. Although the difference was not significant, the se-
rum SOD was also lower in the vegetarians. Accordingly, the deficient intake of some nutrients by the vegetable diet
was considered to negatively affect the health. However, there were more intake of antioxidants, such as p-carotene and
manganese, in the vegetarian than in non-vegetarian diet, and the positive effect of these elements was noticed.

Although the vegetable diet is reportedly an effective method from the viewpoint of obesity control and lifestyle-
related disease prevention, we think that it is necessary to consider well the trace nutrients intake in this vegetarian diet.

FAEWNOZEALIZEY, HARANONG B L O IR EACH R
X BHERE, OB, TRBRASREE, DA DBEDEI

DIABRTEDOARPI|E SN TR, L, BHA

L7, AEEHERS A RY v 2 ¥y Fa—2o#ings
WA RIRRNCD 5. BELEYOERDS I NS DREOF
BilCBIfRS % & vy MG ORFASMERE M E2EH o T
BIIRTALFRICHF ST 5 WREEYPMESN, FEOR
SRR LEBEINDDH S,

BB FRORRERDO—D & U TAKRNEBRBRILATIEE v
DRTHYY, BERPEWICE TN LIMRALEZ AT LM
BREZEOMEIFESNG, —HT, A—1—FF¥
FIALZ—¥ (SOD) RITNVFFF RNV EF T 57—
¥ (GSHpx) D WZEEG L L CHBLERICEE L Tw
LHish - L v LOLEMECRIEYEAERICELE
Th, WckoEagrage LEZRAENETIE Zhoo

NFEEF 2GS, © L v ORIRIRAE % 3l L 7=
019\&‘/‘14'15)0
FHEOIITTICHEEEOME - L Y ORBIREIZOW
THE L2199, W%, EHEEB T B L OHE#EOH
T, ERIORROD EFAMLEEZERL TV EH L —H#k
MHEERELTWLIETH -7, TORE, MEHESHB X
OB L Vs B A A 5 OB X Ok L VBN
PHRVWHEIIBWTREE R Lz LA, iBbiEzR
FIREZ VM2 To T eh ozl E b, A%
TIEAEE 1%, FEXREE 138OV TILEH O SOD
WM OWMEZ MR 725 i 2T > 720 72, Mo gE
DFER LG, FRERERR LR 113 20 AR
W, MET— %, REZFEPEICOVTH O ET VI

*PIAEHS © HURR T BRI A IMIESENT A (T602-0893)
*x AT HL @ 2% Rl T 3327-204 (T 631-8505)
oo ITAEH  KRBORFAE B & [t 4-698-1 (T 582-8582)

— 108 —



- L Y OREBIREIZOWTHE 2 ik 72,

MR ETE

1. BENRS LUCHAEHE

EMOfRROD & CHREAREEZEML W2 RELE
FEEEL, BHNLEEL LTV IhEFEEEZIEEAES
E L7 FEEORFNEZ, ZRB, U, e
DR T2 IR E LT Wiz, 2007 45 10~11 HIZHEM L 72
RETIE, FAEE1S B A k6%, EXRAER
134 BT84, KH6s) 2R L, €612, &
N 24207 —4% & 2002~2003 FICHEEEOFEICL D b
NG LT = WOIDFAEH 31 L IEERH 58
ZrrabyE, ERXABRELTEEE24 (BS54,
TH3TR) LIEFREBRTNL BUTH KH644) T
M aAT o720 M 30~T4 & L7z,

%8B, TRTOMNEHEIIIEN & OO TERIFZED
FEREZTHICHBL, FERIZTSMORELR,

2. BEHRE
FEPFATIRIAT 2 H B, FFREICXDERLATXT
DY, KUSNOEKERY T X Vb, AN OV TRLE
LTHbol, MEHEIEHL-ZFAGOBNEREZ, 1
AT O AEMR RIS L O REMETEY 7~ (=2
BIVRFER ver. 45) HHWVCTHREMAE R L, 2 HHOF
YEEZBAOREZSEBNELE Lz, LV OHEHRICO
WTIREHAL OMEYDO—HAEHFH S OMEFPH LD
WTBIEL7T = R=2 %2 W TEH Lz, TR F—
BIUY U7 HIZonTIE, WHREPBLBEAETHE S
EBLUEROHMMAEEEL T, KE (kg 72 TR
L7z

3. 4% - MRS - MEDAIE

HSERTH 04 i85 5K PAMIAT S HRE -, B HOR
WIZEREIEICIRINE X OV R - AR - JEBH - BEBH - iE - AR
WEEER DY 2 47 o 720 MEMEZIE A 21 ¥ HE)ILERT
HEN-770A, #HEHiEHEIE 1214 21 >~ HBF 301 & fv72,

PRI & E U7 ARE D S AR E R & B R 2 |
WL 7. MO RC % HARE BRI eI K
JHL 720 I3EMEERR B R IO (7 L —&3%), MG
L VBERIETROLE (757 74 M), I SOD
mk=rao7v—5 b5V T4 (NBT) &Eic: il
EL7z0 Zed, IMFEHSHEE TR A & M 55-8E F TORE
2SR 2% L MIEHSMRELIFE 22 L) HEVDTDH
%720, EHOBEZERME CRING, MBEEE %L <
T (B Z30~45%) IMiE% 5L 72

4. BBINAEE

FEETBYNTIZI1E SPSS (ver. 160) Z w7z, JEFERE &
FEBZENENOBELIIZEZ b o72720 (¢ = 0116,
P =0759), BRESTHNMEITo720 722 HOIKIC
FtRER T, HMBESTIESEOT— % 2SIER 56 L
TWhWTF—%THo 722 & H» 5 Spearman O IR E
iz,

B R

REFZLEXEFZOKE - KR EZHKLAZEZA
(Table 1), A&, BML MFIEDFIEFEEI A REIKMEE
RU7ze F72, BEPH, BEPH, WUREIME, $ERMIME B
WTHEEENERIRMETH - 720

BN E % A5 L (Table 2), T3, fkifalFsg
BFEEZDITHINL ERLTEY, #hlAo0lzEA LD
HERFECIEIEEREZEDIT ) AL (ML Tz, RERSE
BIETIE (Table 3) AESH7ZVOZANF—BLUY ¥
NOE, BRE, R B W TEEEMEMEE R L.
T/, BHEAMCEETENLEE, LYy, EF IV
BellBWTHLEAEEMRMETH 72 LML, Eal
FRREHNIELEINDIFTINRE Y I Y, AW
MEOIEREDITZ) R E R L7z, & ICHMbRERT
HHpART VYR VAN VEFEELETHEICHES
V¥IVEEEY IV CHBAMEANIICDH - 72

Table 4 |ZIZMEMEREZR L7z GO S 230,
TNT I VRFEEE 2 EOENREDIERHEANTD -

Table 1 Physical status of subjects n=113
Non-vegetarian Vegetarian
n=71(m=7, {=64) n=42(m=5, {=37) P
Mean SD Mean SD
Age (year) 527 =114 588 + 109 0.006 **
Height (cm) 1576 + 74 1551 =57 0.057
Weight (kg) 575+ 85 454 = 6.6 0.000 **
BMI (kg/m?) 232 %31 189 + 28 0.000 **
Body fat percentage (%) 293 = 6.6 214 +6.3 0.000 ***
Body fat (kg) 132+7 85+ 25 0.068
Fat free mass (kg) 444 +92 378 £53 0.053
Abdominal circumference (cm) 740 £ 86 640 =76 0.000 ***
Waist (cm) 913 + 6.2 824 =50 0.000 ***
Systolic blood pressure (mmHg) 1252 = 202 1100 = 17.8 0.000 ***
Diastolic blood pressure (mmHg) 791 £ 118 69.3 = 11.9 0.000 **
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Table 2 Food intake n=113 (g
Non-vegetarian Vegetarian
Mean SD Mean SD P
Cereals 361 =105 205 =192 0.000 ***
Nuts and seeds 38 10+ 16 0012 *
Potatoes 30+28 14 £ 26 0.003 **
Sugar 12+9 14 =22 0.455
Confectioneries 25+23 5+17 0.000 **
Fats and oils 16 + 11 1+5 0.000 ***
Pulses 59 +58 302 + 136 0.000 ***
Fruits 127 +94 149 = 218 0542
Dark green and yellow vegetables 134 £ 90 427 £ 191 0.000 **
Other vegetables 164 + 82 116 =125 0.033 *
Mushrooms 11+18 1+4 0.001 **
Sea plants 7+12 5+14 0.486
Fishes and shellfishes 76 =52 8+19 0.000 **
Meats 62 + 44 1+3 0.000 **
Eggs 35 + 23 1+3 0.000 **
Milks 160 + 104 0+2 0.000 **
Table 3 Nutrients intake n=113
Non-vegetarian Vegetarian
Mean SD Mean SD P
Energy/weight (kcal/kg) 32773 234 +73 0.000 **
Protein/weight (g/kg) 1.25 £0.33 093 +0.33 0.000 ***
Fat (g) 57.1+179 235 +127 0.000 **
Carbohydrate (g) 248 =49 176 £ 57 0.000 ***
Kalium (mg) 2780 =610 3170 = 1150 0.044 *
Calcium (mg) 570 + 186 879 + 545 0.001 **
Magnesium (mg) 281 £ 67 414 £ 137 0.000 ***
Iron (mg) 88 £27 129 £ 43 0.000 **
Zinc (mg) 82 +21 63 21 0.000 **
Selenium (ug) 131 + 44.00 29+ 22 0.000 ***
Copper (mg) 118 £0.32 1.36 =048 0.038 *
Manganese (mg) 432 + 252 6.38 £ 2.08 0.000 **
ug p-carotene equivalent 3295 = 1864 21218 = 11907 0.000 ™=
ug retinol equivalent 514 + 239 1222 = 810 0.000 **
Vitamin E (mg) 87 +26 147+ 287 0.182
Vitamin K (ug) 245 + 185 439 + 283 0.000 ***
Vitamin Biz (ug) 729+ 4.84 151+ 278 0.000 ***
Folic acid (ug) 368 + 115 414 + 232 0.238
Vitamin C (mg) 150 + 126 406 + 1020 0.111
Dietary fiber (g) 137438 218+ 85 0.000 **
Table 4 Biochemical parameters in serum n=113
Non-vegetarian Vegetarian
Reference value Mean SD Mean SD P
Total protein (g/dl) 6.5-83 74 £04 74 £04 0.803
Albumin (g/dl) 38-52 46 +02 46 £02 0.378
Triacylglycerol (mg/dl) 40-149 8737 81 £ 50 0410
Total cholesterol (mg/dl) 130-220 219+ 41 207 + 38 0.137
HDL-cholesterol (mg/dl) m 40-80,  40—-86 64.7 £ 147 68.3 =150 0.218
LDL-cholesterol (mg/dl) 70-139 136 + 40 121 + 32 0.039 *
B-lipoprotein (mg/dl) 150—500 376 = 111 326 =99 0017 *
Non-esterified fatty acid (uEq/1) 150—600 821 + 287 812 +385 0.893
Folic acid (ng/ml) 36-129 101 +37 148 +6.1 0.000 ***
Blood urea nitrogen (mg/dl) 8-20 15+3 14+4 0.238
Uric acid (mg/dl) m 36-7.0,{25-70 5+1 4=+1 0.000 ***
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Table 5 Trace elements in serum n=113
Non-vegetarian Vegetarian
Mean SD Mean SD P

Serum zinc (ug/dL) 65—-111 89.9 £10.1 81.1 £124 0.000 ***

Serum selenium (ug/dL) 106-174 135+ 21 121 £33 0015 *

Serum copper (ug/dL) m 64-187, f 40—162 113+ 16 107 £ 22 0.109

Table 6 Relationship between all variables and trace elements in all subjects
Serum zinc n=113 Serum selenium n=113

Variables R P Variables R P
Weight (kg) 0.406 0.000 Weight 0.216 0.021
Systolic blood pressure 0.295 0.002 Systolic blood pressure 0.204 0.031
Diastolic blood pressure 0.360 0.000 Waist 0.235 0.012
Abdominal circumference 0416 0.000 Body fat 0.366 0.000
Waist 0.378 0.000 BMI 0.300 0.001
Body fat 0.388 0.000 R
BMI 0415 0,000 Serum zinc 0.231 0.014
Waist-to-hip circumference ratio 0.308 0.001 Magnesium -0.249 0.008

. Iron —-0.250 0.007

1 1231 0.014

Serum selenium 023 Selenium 0224 0017
Energy 0.220 0.019 Copper -0.253 0.007
Protain 0.277 0.003 Manganese —-0.240 0.010
Fat 0.216 0.022 Retinol 0.243 0.010
Selenium 0.284 0.002 a-carotene -0.244 0.009
Manganese —0.253 0.007 B-carotene —0.256 0.006
a-carotene —0.305 0.001 Cryptoxanthin -0.298 0.001
B-carotene —-0.269 0.004 ug pB-carotene equivalent —0.241 0.010
ug pB-carotene equivalent —0.264 0.005 Vitamin D 0.249 0.008
ug retinol equivalent —0.228 0.015 d-tocopherol -0.240 0.010
Vitamin D 0.194 0.040 Vitamin Bs —-0.208 0.027
Vitamin B -0.218 0.020 Saturated fatty acid 0.203 0.031
Vitamin Bi 0.204 0.030 Monounsaturated fatty acid 0.205 0.029
Saturated fatty acid 0.265 0.005 Soluble dietary fiber -0.252 0.007
Monounsaturated fatty acid 0.213 0.024 Insoluble dietary fiber -0.273 0.003
Cholesterol 0.316 0.001 Dietary fiber —-0.269 0.004
Fats and oils 0.224 0.017 Fats and oils 0.234 0.013
Pulses —-0.221 0.019 Pulses -0.216 0.022
Dark green and yellow vegetables -0.218 0.020 Dark green and yellow vegetables —-0.228 0.015
Fishes and shellfishes 0.255 0.006 Vegetables —-0.276 0.003
Meats 0.288 0.002 Fishes and shellfishes 0.248 0.008
Eggs 0.307 0.001 Milks 0.259 0.006
Milks 0.324 0.000

Table 7 Relationship between serum SOD, zinc, selenium and the nutrients intake related to antioxidation

n=24

Serum SOD Serum zinc Serum selenium
Serum SOD 0.369 0.117
Serum zinc 0.369 -0.113
Serum selenium 0.117 -0.113
a-carotene -0413 * -0.448 * 0.212
B-carotene —0.251 -0520 * 0.084
Cryptoxanthin 0.072 0.161 -0.463 *
ug B-carotene equivalent -0478 * -0491 * 0.137
a-tocopherol 0.044 0.032 —0.340
B-tocopherol -0.081 0.057 -0478 *
y-tocopherol 0.014 —-0.105 —0.092
d-tocopherol 0.018 -0.162 0.138
Vitamin E —-0.063 —-0.011 —0.350
Vitamin C -0.027 —-0.101 —-0.394
Manganese —-0.065 -0.159 -0.239
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