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Summary

The purpose of this study was to elucidate the dietary factors that influenced serum folate. Data were obtained
from 33 vegetarians and 63 omnivorous middle-aged voluntary women. The vegetarian diet consisted mainly of
unpolished rice, green vegetables, and tofu (bean curd), under a physician’s guidance, and there were individual
variations. Serum folate concentrations were measured by chemiluminescent immunoassay. The BMI, % body fat,
waist circumference, and diastolic pressure in the vegetarian group were significantly lower than those in the non
vegetarian group. The intakes of Ca, Mg, Fe, Mn, retinol activity equivalents, vitamin K and vitamin B; in the vege-
tarian group were significantly more than those in the non vegetarian group. The serum folate and the blood rheolo-
gy in the vegetarian group were significantly higher than in the non vegetarian group. A factor analysis using prin-
cipal components extraction with promax rotation was performed on the variables of physique, body composition,
hematological parameters, nutrient intake, and food intake. Ten components were extracted and subjected to path
analysis. The hypothesized model fitted well (GFI, AGFIL, RMR, RMSEA, and AIC). The results showed that “vita-
mins, minerals” and “serum proteins” directly increased, and “energy source” directly decreased the serum folate.
Indirectly “pulses and green vegetables” increased, and “animal foods” decreased the serum folate. These findings
are consistent with the hypothesis that the vegetarian diet directly and indirectly increases the serum folate and
subsequently reduces plasma homocysteine and might to attributable to cardiovascular disease and Alzheimer dis-
ease.
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T vegan GERERH) FTRM, RPH, UHOBINE L, €530 E 347 VOBIGE D AP L kO
BT o720 FEAZLIVERNEOS LD o72EY 30D, €4 I VB, H#HE, BWHAERIIZLEINATYS
720, FAXTIARLYFLLEKBELETHY, 18K ~50M LT OREER L IIFEH OMREWE & FKEEIUHET 5
B R, sEAd AR o LR MR RIS 2 88 T, EEFEOLESIVD, EY I VB, ALY
2, HEHOBWEDLEL CThhh o7 KREOEEE D ZEZFAMOMETH 7205, Iy AEIEIIERAH
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Table 1 Physique, body composition and blood pressure

Non vegetarian vegetarian
(n = 63) (n=33)

Age 510 = 11.8 59.1 = 119 *%
Body height (cm) 157 = 64 154 = 49 *

Body weight (kg) 570 = 76 438 = 54 sKesksk
BMI (kg/m?2) 232 £ 29 185 £ 22 ke
Body fat (%) 304 =50 223 £59 kekesk
Fat mass (kg) 176 + 4.8 99 = 37 kKK
Fat free mass (kg) 394 = 38 339 £33 ek
Abdomen circumference (cm) 716 = 7.1 60.7 = 6.2 skksk
Hip circumference (cm) 91.1 £ 58 810 = 3.8 sk
Systolic blood pressure (mmHg) 123 = 20 106 = 15 Kok
Diastolic blood pressure (mmHg) 79 £ 12 68 £ 11 sksksk

*p <005, *%p <001, s*kkkp <0.001 (t-test)
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Table 2 The intakes of energy and nutrients (/day)

Non vegetarian vegetarian
(n=63) (n=233)
Energy (kcal) 1800 = 316 999 + 315 KKk
Protein (g) 686 = 14.1 410 = 129 sk
Fat (g) 56.3 + 18.3 230 = 109 Kk
Carbohydrate (g) 240 = 39 166 + 53 kK
Potassium (mg) 2800 + 622 2830 = 864
Calcium (mg) 576 = 183 853 + 326 kskk
Magnesium (mg) 285 *= 68.8 401 * 150 skskk
Phosphorus (mg) 1073 = 239 943 + 331
Iron (mg) 86 =27 124 = 4.1 *skok
VI P Zink (mg) 790 = 1.82 6.31 £ 2.15 kskk

Copper (mg) 1.16 = 0.31 132 + 048
Manganese (mg) 425 = 258 6.57 = 237 *skok
Retinol (ugRE) 856 + 464 2154 + 1111 kKo
Vitamin D (ug) 882 + 6.84 0.61 = 1.98 KKk

E (mg) 99 £ 95 146 = 31.8

K (ug) 268 + 205 403 = 224 *

B (mg) 092 + 0.26 1.23 = 045 kK

B (mg) 143 £ 0.74 099 + 0.34 KKk
Niacin (mgNE) 191 £ 7.2 142 = 5.0 sksksk
Vitamin Bs (mg) 154 + 1.58 1.54 + 043

Biz (ug) 650 = 451 1.09 = 1.90 skokk
Folate (ug) 369 = 119 354 = 179
Pantthenic acid (mg) 594 = 145 381 = 1.20 KKk
VitaminC (mg) 145 = 130 450 = 1140
Dietary fiber (g) 146 = 506 142 £ 730
Nacl (g) 8.15 = 252 6.77 = 390 *

%p <005, k%% p <0001 (t-test)

Table 3 The intakes of food groups (g/day)

Non vegetarian vegetarian
(n = 63) (n = 33)

Cereals 344 + 100 209 + 181 sk
Nuts and seeds 244 = 363 9.20 = 13.87 *%
Potatoes 26.1 = 29.1 87 = 183 skksk
Sugars 116 = 95 136 = 22.7
Confectionery 25.3 = 236 22 * 107 skskok
Fats and oils 144 = 109 02 £ 06 KKk
Pulses 62 = 58 316 = 124 skksk
Fruits 111 = 85 130 + 189
Green vegetables 133 = 80 381 = 199 skskok
Other vegetables 162 + 82 80 = 89 Kk
Mushrooms 11.0 £ 185 0.0 = 0.0
Algae 6.2 + 10.3 69 * 221
Fishes 69.1 + 49.8 292 = 105 KKk
Meats 60.2 + 438 00 £ 0.0
Eggs 324 + 240 00 £ 00
Milks 154 = 103 02 09 TS

*p <005, *%kp <001, *k%%kp <0.001 (t-test)

Table 4 2R & MEEMBIRE 2R Lze FEFIIIEFELELY, »-GTP, 7TV 7 3 v, wIE, Bk LTS
¥, E-ch/T-ch, IMF#EEDARIMAET, AST, MIEFEMRE, ME7r VvEeF VBRI ARICEETH - 72,
Haddad &7 5 Cl, 2R aEERag X ) BREI0R B X OSSN 2 %125 ¢, Herrmann &%
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Table 4 Blood status and blood flow rate

Standard range Non(r\lrezg%t;;nan ve(ieiaggn
AST (IU/1)) 10-40 212 £ 76 254 = 10.7 *
ALT (IU/1) 5-45 186 = 10.1 21.3 £ 136
ALP (IU/]) 110-340 200 + 60 188 = 56
y-GTP (IU/1) 10-40 (W) 278 £ 179 149 + 6.8 KKk
LDH (IU/1) 107-230 186 = 39 198 + 39
Protein (g/dl) 6.5-8.3 7.38 + 042 7.31 £ 043
Albumin (g/dl) 38-5.2 457 £ 0.22 446 + 0.23 *
A/Gratio 1.3-2.0 1.65 = 0.19 159 = 0.21
Urea N (mg/dl) 8-20 146 = 33 144 = 47
Uric acid (mg/dl) 2.5-5.4 (W) 498 + 1.13 415 £ 1.04
Triacylglyserol (mg/dl) 40-149 809 *+ 340 776 £ 477 skeskesk
NEFA (uEq/]) 150-600 816 + 279 818 + 381
B-lipoprotein (mg/dl) 150-500 375 £ 114 332 + 96
T-cholesterol (mg/dl) 130-220 217 + 43 207 = 40
LDL-cholesterol (mg/dl) 70-139 134 + 44 121 + 33
HDL-cholesterol (mg/dl) 43-78 (W) 66.0 £ 14.2 703 £ 14.1
Arteriosclerosis index 0.5-4.3 247 + 1.19 202 £ 0.66 *
Phospholipid (mg/dl) 150-250 233 + 33 230 + 37
F-cholesterol (mg/dl) 30-60 540 = 11.6 558 = 12
E-cholesterol (mg/dl) 70-180 163 + 32 151 = 29
E/T ratio 65-85 752 £ 1.3 731 £ 1.8 KKk
Ht (%) 36-42 39.3 + 31 36.7 £ 4.3
Folate (ng/ml) 3.6-12.9 105 = 3.9 147 = 54 sk
Quercetin (uM) 0.151 = 0.118 0.734 = 0.897 sesksk
Blood flow rate (s/100 pl) 395 = 45 364 = 47 skskok

*p <005, *kkp <0001 (t-test)

E, FAEFaY POV X DA EICMPEREEARE VI & 2HE LTV A, HADOL KA TILIME SEML 33
FRIE IR X B A H 1) 20 22, 30~ 69D LETIXY & 3 v CHEIUHH LA & ML SEmi e 25HIB L < 3 9 %, Williams
5%, BEMOY TN A Y F— 3 VL) MIEERRRIEAML, MEXETSE20EERELTVS, LAL,
RAETIE, EBENEIIEEG LIIFREL IR EN > b 6 F, M REIIEEEIAREICRHETH
Sle FITHRAZLIIFEAER T LORIHICOVT, MIHRERIEE M 2 H - I2oW TR 2175 72,

BAIRG,  MRCIRE, AFHERCRM (GkE%, &MED WIS T4 % LC, Table 5ICH i85 — V1751 %
R U7z FEMBEREEICOW T, FAETIIILEL Tl - MERTEOBINDSL WD, 202200l
[(EEFEAMN] L LTF Loz, U, RERHELHRAMEICOVTE, 88, W 2028, Wi &
WRRE ARG, TSR S N, BRI 2 O K T AN X7z, Table 5- 1ICRT X918, HB1RTIXAH, WH,
YR, A, ZoMoOBEFEOAMET [BtEEn] L a7z, H2l ki, M9, REFISEOA
WET (RG] &7,

REFRFHINETIE, W, Vo, LF/—v¥m, FATY Y, E¥I VD, ¥¥IUBs, ¥¥ I VB B3
YBi, ©¥3IVE, ©¥IVC, N T VB, USSR S, BENIC2EOR T S, H1RTFO
B, ¥ AT UL, WM, ANVTIL, VAV, €¥IVK, HUTA, ¥¥3IUVB, ERIEOANET, AHE
(€I v-34F 0] L7 B2RFOY Y878, IRE, RAMEWIEOHEMRET [T AVF -] &4,
Table 5-212/R L 720

BARIRIE % 7R 3RS - ARHLK - MUE T 2O OB A S, $1RF oK, B, BML AIEDi=EIEO f 4
wERLTBY, ZoFFhx [ A0z E2R o EHInE & SGHHINE D Eoff=<T [mE] &
L Table 5-3127R L 720 MEMERICOWTid, ALP, NEFA, R, »-GTP, AST, ALT, LDH, HDLA K4S h,
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Table 5 Promax rotated factor pattern matrix by principal component analysis

5-1 Food intake 5-3 Physique and pressure

factor 1 factor 2 factor 1 factor 2
Animal foods plant foods obesity blood pressuer
milk 0.752 0.080 hip circumference 0.977 -0.042
meats 0.745 -0.127 abdomen circumference 0.948 0.011
eggs 0.700 -0.104 BMI 0.928 0.055
fishes 0.681 0.273 body fat 0.898 0.058
other vegetables 0.642 -0.029 diastolic blood pressure -0.001 0.965
algae 0.148 0.891 systolic blood pressure 0.035 0.941
nuts and seeds -0.262 0.731
fruits 0.067 0413
5-2 Nutrient intake 5-4 Hematological parameter
factor 1 factor 2 factor 1 factor 2 factor 3
Vitamin, mineral Energy source serum lipid serum protein  blood rheology
iron 0.933 -0.115 F-cholesterol 1.020 -0.053 -0.120
magnesium 0.920 -0.057 T-cholesterol 0.986 0.047 -0.032
copper 0.863 0.223 E-cholesterol 0.945 0.083 0.003
calcium 0.807 -0.183 phospholipid 0.866 -0.133 0.034
manganese 0.800 -0.139 B-lipoprotein 0.863 0.019 0.093
vitamin K 0.725 -0.123 albumin -0.093 0.937 -0.050
potassium 0.702 0.293 protein 0.041 0.908 -0.034
vitamin B; 0.688 -0.055 quercetin 0.157 0.144 -0.889
folate 0.652 0.315 Ht 0.213 -0.033 0.696
protein 0.087 0.906 blood flow rate 0.039 0.312 0.612
fat -0.257 0.865
carbohydrate 0.018 0.855
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Obesity "T‘ Vitamin,mineral

Fig. 1 Path diagram of the dietary factors that influenced the serum folate.
Goodness of fit index (GFI)=0.955
Adjusted goodness of fit index (AGFI)=0.886
Root mean square residual (RMR)=0.167
Root mean square error of approximation (RMSEA)=0.066
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Serum protein
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'f ) Fig. 2 Total effects of the dietary factors on
L{ Pulses and green [ the serum folate in the path analysis.
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