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Table 1, Dietary Survey
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KESWIZY, CAEEO L WRFRICOWTIRE
STEEARROEY O 6 TE 312 EEORGR
2HTTEHELI. Mandam &5 KEEBHICOW
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— A4 H OREBNERFEOKENE2 1 TUT
DHRZBRVIIHKEBREB TCHRLIZEDOTH 5.
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Table 2. Age Group and Sex of Subjects

Date Village Numbers of S- Age~Sex|Female | Male | Total
No. Name urveyed Families <1 9 8 17
November 7, 8, 9, 10 1 Ban Khota 6 1— 3 17 8 25
” 13, 14, 15, 16 2 Ban Nonghuaua 6 4— 6 18 8 26
~ 20, 21, 22, 23 3 Ban Khoklahm 6 1;_1: 1: fg :‘I’g
27, 28, 30,Dec.1 4 Ban Han 6 13—15 12 7 19
December 4, 6, 7, 8 5 Ban Topradoo 6 16—19 17 2 19
” 11, 12, 13, 14 7 Ban Huabeung 6 20—49 48 50 98
” 18, 19, 20, 21 10 Ban Khoksoong 6 50—59 8 5 13

; 60= 9 6
Total 28 days ! i Total | 150 | 124 zg
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Table 3. Thailand

R&EH @ 3

Recommended Daily Dietary Allowances

Vita - Asco-
Cale- min A|Thia-{Ribo~|Niac-|rbic | Vitam-
Individual Age | Weight| Calories |Protein| j,;, Iron lactiv-{mine |flavin|in |acid [in D
Yrs. ke g g mg lfyU_ mg | mg | mg | mg I.U.
Men 20—29 54 2550 54 0.5 6 2500 | L0 1.4) 17 30 400
30—39 2450 54 0.5 6 2500 | 1.0 1.4 16 30
40—49 2350 54 0.5 6 2500 | 0.9 L3| 16 30
50—59 2200 54 0.5 6 2500 0.9 1.2| 14 30
60—69 2000 54 0.5 6 2500 | 0.8 1.1{ 13 30
70— 1750 54 0.5 6 2500 | 0.7 10| 12 30
Women 20—29 47 1800 47 0.4 16 2500 0.7 1.0| 12 30 400
30—39 1700 47 0.4 16 2500 0.7 0.9| 11 30
40—49 1650 47 0.4 16 2500 | 0.7 0.9 11 30
50—59 1550 47 0.4 6 2500 | 0.6 | 0.8 10 30
60—69 1450 47 0.4 6 2500 | 0.6 | 0.8{ 10 30
70— 1250 47 0.4 6 2500 0.5 0.7 8 30
Pregnant (Ist, 2nd Trimesters) + 200
Pregnant (3 rd Trimesters) + 200 +20 1.0 26 2500 0.8 1.1 13 50 400
Lactating +1000 +40 1.2 26 4000] 11| 15| 18 50 400
Infants 0—1 6 K. G.x110 14 0.5| K.G.x1 |1000]| 0.3| 0.4 4 20 400
Children 1-3 10 1200 17 0.4 4 850 0.5 0.7 8 20 400
4—6 16 1550 21 0.4 4 1000 0.6 0.8| 10 20 400
7—9 20 1900 24 0.5 4 1350 | 0.8| 1.0 12 20 400
10—12 25 2300 32 0.6 8 1900 0.9 1.3]| 15 30 400
Boys 13—15 36 2800 40 0.7 11 2400 | 11| 15| 18 30 400
16—19 50 3300 45 0.6 11 2500 | 1.3| 1.8| 22 30 400
Girls 13—15 38 2355 38 | 0.6 16 2400 | 0.9| 1.3 16 30 400
16—19 46 2200 37 0.5 16 2500 | 0.9 12| 14 30 400
Table 4. Reference Man Ratio based on Thailand Recommended Daily Dietary Allowance
Individual (y‘:fjs) Calories| Protein|Calcium| Iron A B, 'Vlt;:nm Niaoin C
Men 20—29 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
30—39 0.96 1.00 1.00 1.00 1.00 1.00 1.00 0.94 1.00
40—49 0.92 1.00 1.00 1.00 1.00 0.90 0.93 0.94 1.00
5059 0.86 1.00 1.00 1.00 1.00 0.90 0.86 0.82 1.00
60—69 0.78 1.00 1.00 1.00 1.00 0.80| 0.79| 0.76 1.00
70+ 0.69 1.00 1.00 1,00 1.00 0.70| 0.71 0.71 1.00
Women 20—29 0.71 0.87 0.80 2.67 1.00 0.70 0.71 0.71 1.00
3039 0.67 0.87 0.80 2.67 1.00 0.70 0.64 0.65 1.00
40—49 0.65 0.87 0.80 2.67 1.00 0.70 0.64 0.65 1.00
50—59 0.61 0.87 0.80 1.00 1.00 0. 60 0.57 0.59 1.00
60—69 0.57 0.87 0.80 1.00 1.00| 0.60 0.57 0.59 1.00
70+ 0.49 0.87 0.80 1.00 1.00{ 0.50 0.50 0.47 1.00
Pregnant +0.08 | +0.37 2.00| 4.33 1.00| 0.80 0.79 0.79 1,67
Lactating +0.39 | +0.74 2.40 4.33 1.60 1.10 1.07 1.07| 1.67
Children 1-3 0.47 0.31 0. 80 0.67 0.34] 0.50| 0.50 0.47 | 0.67
4—6 0.61 0.39 0. 80 0.67 0.40| 0.60| 0.57 0.59| 0.67
7—9 0.75 0.44 1.00 0.67 0.54| 0.80 0.71 0.71| 0.67
10—12 0.90 0.59 1.20 1.33 0.76 | 0.90 0.93 0.8 1.00
Boys 13—15 1.10 0.74 1.40 1.83 0. 96 1.10 1.07 1.06| 1.00
16—19 1.29 0.83 1.20 1.83 1.00 1.30 1.29 .29 1.00
Girls 13—15 0.92 0.70 1.20 2.67 0.96 0.90 0.93 0.94) 1.00
16—19 0. 86 0.69 1. 00 2.67 1.00| 0.90 0. 86 0.82{ 1.00

* The “Reference Man” means this age group.
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Table 5. Reference Man Ratio (In term of village)
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No. Village Calories | Protein | Calcium Iron A B, B, ‘[I\Ilit:::xn - C
1 0.80 0.73 1.03 1.68 0.86 0.83 0.81 0.79 0.96
2 0.81 0.79 1.12 1.62 0.86 0.83 0.81 0.80 0.98
3 0.80 0.79 1. 06 1.43 0.87 0.82 0.78 0.79 0.96
4 0.81 0.78 1.01 1.63 0.87 0.82 0.80 0.79 0.95
5 0.77 0.72 1.05 1.4 0.76 0.80 0.77 0.76 0.91
7 0.81 0.78 1.05 1.54 0.85 0.82 0. 66 0.77 0.95
10 0.81 0.77 1.12 1.49 0.83 0.84 0.80 0.75 0.95
Mean 0. 80 0.77 1. 06 1.55 0.84 0.82 0.78 0.78 0.95

Table 6. Standard Man Ratio

Age (years) Standard Man Ratio
(Male & Female)
<1 0.25
1—3 0.35
4—6 0.50
7—9 0.65
10—12 0.75
(Male) (Female)
13—15 1. 00 0.75
16—19 1.20 0.70
20—59 1.00 0. 80
=60 0.75 0. 55
Pregnant women — 1.00

3) b Li220~29F OB F 2 IEENRABF (Re-
ference Man)® ¢ AU T, chitTszhzsh
DES, EOBREROHZIILIZEDTERLILZ
DE®RT. ENORABRBERER, FRNE01
A BN 2S5 IR TENEBORAREHR,
(BN ORBERE#HRESTORARBLOINZA
BCHRUNZME) TRUTGHRIRT

(3) SEMEOFHE | HKEREICOWTHEADE
BENESCORE» 2EET D, BRE O X
DEIFEB/BVB LTI CThRBRES, I
DAV —RREICEDE RABFOEDL 50D
HETERLTWALEHLDLTIDTHS. Th
BED B IHIIIEANICEEOENE2HAET 3
DEND B, SERZDAELTALILZOT
[AC 7 < 7 it (Malaya) TOFREHREICL > TR
Hohiz bt D" 2FN . K6 KLDELZRT.COR
Tobo TRIRT & 9 2HEACEAOTKERE
BEIE LI

g =S EEIENE - o jon mam

XBEADERESE
T L THREHNBRARSRL 3RELAD BARS

KOMEREDARTHRUIZEDTH 3.
WELBROERSBOME | COMBTHAELL
6 (11, 128) KERBIN T3 RME52EE I
DWTHIE U Tz, BIEH X Herbert 55 Hurdle 5
DHEICELTRD L 52712 EAM3~5g%
10~20£5D0. IMBEEERE I (pH6.0, 150mg% D &’
2T LCREM) 2MATEHHL, 121°C TISZINE
gL, ¥EI%3000rpm CLO3REILL 2. BlED
$2/EI3E s Khonkaen (REFTDRERE THRHBFH KR
OFRTAFURAERICOWTIT-> 2. ASRHERK
ITi150mg % D E 4 T L CRMATHERTEL, B
i b1, UTORERIT-12. K%
24, ¥BIIKTHEYI (20~40fF) FRLT
EHREZHIEL Free Folateflie L1c. BHYED
(24 Difco £ dessicated chicken pancreas # 3
mg/ml DFEGICBARL, BOEREULIZS DD EF%
conjugase I & U T 3mg/10ml DE|SwcgimL, 37
CUBE v DL ER2 FBUTEEL,121TS
DREAIEMEL cEmE L, LEPESXIKFRLT
8 #HIE L Total Folate {# & Uiz. EEEOAIE
i3 Lactobacillus casei (ATCC7469) %\ iZ#h&
U T Difco #® Bacto FA casei medium. %W
AEMFERERE Tl 12
(5) EBEBINEOHE ! FKE TOREBIGEED
R 6 SRBIEE U BRODITER 268 > TR
BREDOHE2/T-12. SEAETCEZbDRHT
P52GRBTI 12D T, ThUNDRFICONTIZE
O BHARRICOWTHIE UTE™ 8l id XX
BRES ' OB O RAOE 2EA U CEE L.
Bl AL low carotene DHFF I/ 7 4 4 %, Sugar
apple IFHAED 7 KU %, duck egg iZBADICHE
hORDEZ LN BETH 3.

BES, HIOEBEENZRCR I BERAR Y
ROZAT 2 AV TEREBIHELESE2»EH
Ute. SHRSEBRSERBORED & & 5T~z



Table 7. Nutrient Intakes
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Village Cal Protein g Fat g Carb. | Ca Fe mg 1)_V.A IU. | V.B, mg |V.B,|Niac-lV.Cmg| Folate ug
No. total |animal| total [animall g mg | total Janimal activitylanimallcarotene| (2) (3) mglin mg|(4) | (5) | FrFA TFA
x 1,600 [ 41.9(12,3112.6 | 6.3 | 318.9( 402 |10.8] 3.5 904 | 370 1,588 | 0.64 | 0.29 | 0.38 | 12,5 |22 | 20
1 Intake 114.4 | 180.7
S.D. 317 | 9.3 6.6 8.5 7.3 53.5| 219 | 3.4 2.2 452 | 424 1,035 (0.14 (0.07 (0.10 | 3.6 | 4| 4
x 1,584 {39.9(10.7 [12.3| 7.8 | 319.5| 289 | 9.6 | 2.2 1,302 | 633 | 2,002 | 0.68|0.34 [0.47 | 12,0 | 43 | 39
2 Intak > - - * * . 134.3 .
mexe S.D. 223] 5.5] 1.8] 2.8] 2.0] 43.4] 120] 1.1] 0.3 606| 509 726|0.11]0.04]0.09] 1.8]15 13| * 207.6
x 1,709 [ 43.4 (11,0 (12,8 | 4.4 | 347.2| 388 |11.5| 2.9 1,054 | 246 | 2,487 |0.69]0.34 |0.50|13.7 | 69 | 60
3 Intake 154.9 | 263.0
S. D. 302 9.5/ 5.7 | 8.8 2.6 54.8| 217 | 5.1 | 3.5 553 156 1,267 [0.11 10.05(0.14 | 2.1 (22 4 -
4 Intake x 2,153 [56.1[15.5 [ 13.3 | 6.9 | 440.9] 296 [ 15.5 | 3.2 1,567 | 351 3,649 | 1.00 | 0.57 | 0.67 | 20.0 | 67 | 58 183.6 | 317.3
S.D. 275 9.7 7.6 | 4.4 4.1 46.3 118 | 4.6 3.0 431 231 1,313 /0.16 {0.12 {0.30 | 3.3 |19 15 ) )
5 Intake x 1,954 [50.1(12.0 | 8.3 | 2.2 | 411.9| 358 [11.7 1.4 1,506 100 | 4,218 10.91)0.51|0.59|16.1 9883 173.4 | 282.4
S.D. 177 | 6.8 5.0 1.0 0.7 37.4 72 1.5| 0.3 689 83 1,881 10.05[0.13 | 0.15 | 2.2 [ 41|31 ) )
7 Intak x 1,975 153.2 [ 14.3 | 12,0} 6.1 ] 402.9| 403 [16.9| 5.2 1,480 114 | 4,099 | 0.86 | 0.41 | 0.98 [ 16.6 | 75 | 69 181.2 | 284.9
nrake S.D. 266 | 12.0 | 10.2 | 4.3 4.1 49.8 | 202 | 7.1 6.2 778 110 | 2,291 [0.16 [ 0.10 | 0.99 | 2.6 |23 | 20 ) 3
x 1,852 [ 46.0 (12,5 9.2 | 3.9 385.3| 322 9.8 1.5 1,270 | 243 | 3,020 ]0.74 | 0.38 [ 0.45 | 14.8 | 85 | 77
10 Intake S.D. 204 87| 3.7] 41| 46| 66.7| 58| 2.2] 0.2 680 | 278 1.202]0.16]0.12 | 0.13] 2.6 |31 30| 25| 2%8.8
Mean Intak x 1,832 | 47.2]12.6 [11.5| 5.4 | 375.2| 351 |12.3| 2.8 1,298 | 294 | 3,009 | 0.79]0.41 [0.58 | 15.1 | 63 | 58 156.3 | 252.1
niake S.D. 332 110.7| 6.6 | 5.8| 4.5 67.6 165 | 4.7 ] 3.3 651 | 340 1,763 1 0.18 | 0.12 | 0.44 | 3.7 (28| 9 ) )
_ (1) Vitamin A Activity = Retinol (1. U. ) + Carotene(I. U.) X 1/8
T ! Mean value (2) These values were calculated from raw materials.
(3) These values were corrected by estimation that cooking losses of V.B, content in rice were 70%
S.D. ! Standard deviation (4) These values were calculated from raw materials.
{(5) These values were corrected by estimation that cooking losses of V.C were 30%
Table 8.Reference Man Intake of Nutrient
Village Cal Protein g Ca Fe mg LA LU V.B, mg V. B, Niacin V.C mg
No. total animal mg total activity(1) (2) (3) mg mg (4) (5)
1 Reference x 2, 001 58. 6 17.0 384 6.5 1,059 0.77 0. 34 0. 46 15.9 23 21
Man Intake S.D. 419 14.6 202 2.2 559 0. 15 0. 09 0. 08 4.6 6 6
2 Reference =z 1,948 50. 8 13.5 265 6.1 1,524 0. 82 0. 40 0.58 15.1 45 40
Man Intake S.D. 203 4.7 125 0.3 646 0.12 0. 09 0.11 1.5 17 17
3 Reference = 2,162 55.5 13.9 361 7.9 1,234 0. 86 0. 42 0. 64 17.6 73 63
Man Intake S.D. 405 13.4 178 2.7 681 0.07 0.07 0.19 2.9 25 23
4 Reference 2 2,671 72.4 20.5 302 9.4 1,779 1.21 0.70 0. 84 25. 4 71 61
Man Intake S.D. 231 14.2 156 2.7 390 0. 20 0.12 0.27 3.4 22 18
5 Reference x 2,481 69. 8 16.7 354 8.2 2,016 1. 15 0. 65 0.77 21.3 106 90
Man Intake S.D. 249 10,5 105 1.4 934 0.13 0.18 0.21 2.2 45 35
7 Reference x 2,510 68. 0 17.2 384 10.7 1,773 1.05 0. 50 1.20 21.6 80 74
Man Intake S.D. 332 9.4 232 3.3 980 0.12 0.12 1. 08 2.1 29 27
10 Reference x 2,292 60. 6 16.7 293 6.6 1,555 0. 89 0. 46 0. 56 19.9 89 72
Man Intake S.D. 278 10, 6 69 1.3 861 0.13 0.11 0.12 3.2 35 50
M Reference x 2, 295 62.2 16.5 335 7.9 1,563 0. 96 0. 50 0.70 19.5 70 60
ean Man Intake S.D. 404 13.9 144 2.8 800 0.23 0.16 0.53 4.7 37 36
(1) Vitamin A Activitiy= Retinol (I. U. )+ Carotene (1. U. ) X1/3
= : Mean value {2) These values were calculated from raw materials.
(3} These values were corrected by estimation that cooking losses of V. B, content in rice were 70%
S.D. Standard deviation (4) These values were calculated from raw materials.

(5) These values were corrected by estimation that cooking losses of V.C werc 30%
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EHEHIZ62.2sTZD 5 bEYERBICL A DIE
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&

4 R AIRIS63EBREAL, L5 T B,I30. 96mg, ¥
T UB,i30.Tmg, =3 F U EEi319.5mg, £2 T

CilT0mg ThH -1z, 9 KRN DORFZOEERID
BIRE2RT. ChTs5 EXKOBRMHEREILEL,
DVTHRE, RPEOBRENS V. &, B, I
ZoEYHRROBIRLD L, ORI
EL{FbhTEN. BHEEE L TOREDOENRS
BrIg.
(26ES, HRISEIME  KIOKER2RT. KBIT
YLD IKHERD SRD I

RABEE 7. 9mg TH B DI L, FRECTH
PRAVTRFEGICHE U EROFSMIZ13 T U
LDHBFTI6. Img TH - 1z,

Table 9. Mean Daily Consumption of Foods per Person

Food Items Village No. 1 2 3 4 5 7 10 Mean
Total Food Consumption 544,2 | 618.2 | 706.8 | 965.3 | 995.1{ 808.8 | 710.5| 764.0
Animal Food 62.0 64.0 55.3 91.2 65.6 62.0| 61.4 65.9
Vegetable Food 481.7 | 553.6 | 650.3 | 873.5| 928.3 | 744,1| 647.7 | 697.2
Cereals 389.5| 393.3 | 409.8 | 520,2 | 480.5| 482.4 | 455.8 | 447.3

Rice 380.5 | 392.9| 409.8| 517.7| 468.2 | 482.0| 453.8 | 444.8
Others 0 0.4 0 2.5 12.3 0.4 2.0 2.5
Seeds and Nuts 0 0.8 8.2 0 2.8 7.1 1.1 2.9
Potatoes 3.2 0 6.2 8.2 23.1 2.0 1.6 6.3
Sugar 0 0 3.1 0.1 1.0 1.4 0.3 0.8
Confectioneries 0 0.3 1.0 3.0 0.1 0.1 0.1 0.7
Fats and Oils 2.1 2.2 1.0 1.9 0 0.1 0.3 1.1
Pulses 1.4 0 0.5 0 0 2.7 0.3 0.7
Fruits 4.8 12.0 42.6 | 111.7| 203.7 3.0 73.9 68.5
Vegetables (carotene=1, 000 1. U. ) 16.6 37.4 43.7 35.3 45.3 39.8 45.5 37.7
Other Vegetables 61.3| 104.7 | 100.5| 184.9| 162.0 | 175.4 61.6 | 121.5
Fungi 0 0 4.8 0 0.3 0 0 0.7
Seaweeds 0 0 0 0 0 0 0 0.
Condiments 16.1 19.3 25.2 28.4 30.5 16.9 21.3 22.7
Fish sauce(nampla) 5.2 6.2 4.5 10.1 5.5 3.0 5.8 5.8
Fermented fish (plara) 6.4 8.0 12.6 7.7 14.3 9.1 9.7 9.7
Salt 0.5 0.6 1.2 0.6 1.2 0.9 1.4 0.9
Monosodium glutamate 0.1 0.2 0.2 0.3 0.3 0.4 0.4 0.3
Garlic 1.3 1.0 0.6 1.0 0.3 0 0.4 0.7
Chilli pepper 2.6 3.8 6.0 8.6 8.0 3.4 3.6 5.1
Others 0 0 0.1 0.1 0.9 0.2 0 0.2
Beverages (coconut water) 0 0 23.0 0 0 0 3.1 3.7
Fish and Shellfish 35.5 20.0 27.3 22.2 21.8| 25.6 33.1 26.5
Fresh 20.9 13.0 15.9 21.2 10.2 18.0 26.7 18.0
Dried 8.3 5.9 6.1 0.2 2.5 5.8 2.3 4.4
Others 19 11 0.2 0.8 9.1 1.8 4.1 2.7
Shell 4.4 0 5.1 0 0 0 0 1.4
Meats 8.0 4.7 8.7 39.2 20.6 17.7 10.0 15.5
Beef, Pork 1.6 4.0 2.9 17.3 0.2 12.6 0.1 5.5
Poultry 6.4 0.7 2.9 0 3.3 0 6.3 2.8
Frog 0 0 2.9 219 17.1 5.1 3.6 7.2
Other Animals 0 1.2 1.2 3.1 2.5 4.9 0 1.8
Eggs 5.7 21.7 0 7.1 0.9 1.6 2.5 5.6
Milk 0 0 0 0 0 0 0 0
Others 0 0 0 0 0 0 0 0
NaCl Intake 2.8 3.3 4.1 3.2 3.1 4,5 4.4 3.6
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Table 10. Iron Intake Calculated from
Standard Man Ratio

65%, €%t vB,D73%, % I »B,D31%, A
LY LD0%, FrDA0%BKIEFELTHA. K-

Table 11. Folic Acid Contents of Thai Foods

Iron Intake (mg)
Age (years) Sex n Mean S.D.
1~3 Male 20 5.6 +1.6
Female
4~5 Male 17 8.6 | £3.2
Female
6~9 Male 30 10.3| +3.4
Female
10~12 Male 14 112|356
Female
13~ Male 46 16.1| £6.3
13~49 Female 35 12,5 | £4.7
50~ Female 11 11.2 | +£4.6
Pregnant and 17 [17.0] 6.9
Lactating Women

B ERL4 1 BAFOERSE . RKILCERZRT. A1
BARFTI RS EBITIBDNAERITHOVTIE, R
LZRHRULE. —HOARMIONTIZTEEEICAE
LTWB0DT, ZOHBELPET L.
(4)EERSIRER & | R12ICKMHO 1 A h OFERRER
BeRAREWM (B AR F®itks) TRLE
RAMRE DOBE DO FE Free Folate 217. 4 ug/
day, Total Folate346.1ug/day CTh 1. TODfE
6o &BES, HHNOBREZHET 5 LRIBOKE
»E@shi:. .

% =

4 4 48 Khonkaen #iX BT S CHREHE M OE
RZM5»id 5 BMNTIT>RBERAEOKER, C
DHF DA & DFBEFERORBICO 5EL DRK D
AEAESRH I SABWETH 5%, £
PADORBFICOVTHRIGRES. B KXY
BEIIKAGhALIIL, KVEELSNERZLEDT
VAENSAILHA. KT IRKERTHY, fbd
BBz zhich ez 3170 VW T2ELTH
3. COBEMIBICTFRTERTHH ChIRAL %
4 ® Nakorn Rajsima #iX C#& U 72 Chandrapa-
nond 5™ bR RTVB & H i, # 4 TirE» LT
BAEPEXNIAXBIBIEEBLEET S LELGN
TWA»LTHYH, BREAE» LORERL HIZ
AERLKZRENRIBIILTEINLTHAE. TOD
L HIRUTKRETOEREROFEILZDAIG%
HBLTBH, HBRALTHAECL > LELHEBLFK
HONWERIcL o) —D89%, BAED

(1g/100g)
Food ltem ﬁWg‘lolmeﬂ:rei’olste
Gord gourd, leaf 23.5 81.3
Gord gourd, leaf 37.5 98.0
Indian pennywort leaves 22.0 59.3
Basil (Bai grapau) 28.0 | 84.0
Onion (white portion) 70.0 78.7
Onion {(green portion) 55.0 |113.3
Onion (green portion) 60.0 |120.0
Cucumber (Buab lai) 14.5 17.3
Fennel (Pakchi Lao) 35.0 |133.3
Mint leaves 28.0 | 52.0
Pak sadau 58.0 |141L.3
Coriander 26.0 |128.0
Galingale 4.0 16.0
Chinese cabbage 42,3 56.3
Ridge gourd 5.0 | 18.0
Midnight horror (Pehkah) 60.0 |112.0
Plantain flower 22.0 60.7
Eggplant 20.0 26.3
Lead tree, Acacia 72.5 | 97.5
Pack pai 130.0 | 200.0
Wax gourd 5.0 14.0
Papaya, unripe 8.5 12.9
Papaya leaf 170.0 | 320.0
Water melon, unripe 11.0 15.0
Sesban cassia flower 140.0 |152.0
Coriander (Pakchi farang) 46.8 | 70.0
Mustard greens 90.0 |110.0
Pak siennu 48.0 70.0
Hua rusii 48.0 | 106.0
Yam bean 20.0 | 42.0
Tamarind, green 6.3 6.7
Orange 12.8 34.0
Papaya, ripe 26.5 40.0
Water melon, ripe 5.0 9.6
Pomelo, Shaddock 9.0 24.0
Hog plum 9.2 35.0
Coconut milk 4.0 15.0
Coconut meat 15.0 35.0
Fermented fish 6.3 10.0
Chrysalis (boiled) 19.5 | 140.0
Corbicula 13.3 44.2
Mud snail 86.0 |116.0
Frog 3.0 50.4
Crab(fresh water) 26.0 | 90.0
Fresh water catfish 5.3 61.3
Grami (fish) 9.0 24.5
Dried fish 6.3 11,7
Ordinary rice (uncookea) 8.0 | 39.4
Ordinary rice {(boiled) 3.0 3.9
Glutinous rice (steamed) 14,0 18.7
Rice noodle (cooked) 40 | 6.7
Rice noodle, small (cooked) 2.5 8.3
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Table 12, Folic acid intake (caluculated from standard man ratio) __pg/person/day
. Village No.
Family No. 1 2 3 Y 5 7 0
1 F 149.5 179.4 123.1 288.4 318.0 282.7 202. 1
T 216. 1 258.1 195, 4 464.4 551, 3 501.5 293.2
2 F 152. 8 127.0 184.7 199.7 204.0 275.1 255.3
T 214, 2 214.3 373.3 371.4 315.4 393.4 421.0
3 F 132.4 183.9 248.1 209.1 223.8 289.3 264.9
T 197.5 333.3 354.0 328.1 385.1 421.4 376.9
4 F 145.9 153.5 238.1 237.7 343.5 302.0 181. 4
T 306.7 244.3 444.4 434.3 539.3 430.9 257.7
5 F 157.3 201.1 195. 0 285.4 213.4 225.5 186. 4
T 200. 6 266. 8 363.9 494, 2 318.7 314.9 275.1
6 F 235.8 217.9 238.5 220.4 163. 4 234.9 259.3
T 346.0 320.3 398.8 440.5 234.8 328.5 395.8
Means F 162, 3 177.1 204.6 240.1 244.2 268.3 224.9
T 246, 9 272.9 355.0 422.2 390. 8 398.4 336. 6

F : Free Folate T : Total Folate

Table 13. Folic acid intakes

Age or Status Free Fol-|Total Fol-
ey g/day|Bte ug/day
1—3 years 76.1 121.1
4—6 ” 108.7 173.1
7—9 ” 141.3 225.0
10—12 ” 163.1 259.6
13—15 ” (Males) 217.4 346.1
(Females) 163.1 259.6
16—19 ” (Males) 260.9 419.3
(Females) 152, 2 242.3
20—59 ” (Males) 217.4 346.1
” (Females) 173.9 276.9
Over 60 ~  (Males) 163.1 | 253.6
” (Females) 119.6 190. 4
Pregnant & Lactating women 217. 4 346.1

TRK{EG» S o Y —DBLIBHBELNTEDY,
BETG, 5855 505 o ) —EIAHERD T,
BACRIBIMEIIZRAK DI 0 ) —DT6.7%
T - 12 OMBFI44EIIZ67. 1% KB LT A1 &
5 T ARFN464E 121266, 1% 12 LT 31 L 1 fRFD
SEBREARTII KD SDEBI S 0 ) —i346.5% T
HEVEBEBEL KDL LN AEEMEL, B
EHBEO LD 2EEIIDTDIC26. 7% 12T ¥z,
@ CRFM6EDHE » 6 BAROBMHERAL 2 A 5
LM A% EESTVE. RIKABISICRIAEL
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Table 14. Protein requirements (FAO/WHO, 1973)

Age or Status Weight g protein/kg/day is:tf:klee(vse:o:: 60)
Infants 6 —11 months 6 1.53 15
Children

1-3 years 10
4—6 ” 16 1.19 20
7—9 ” 20 1.01 27
Boys 0.88 29
10—12 ” 25
13—15 ” 36 0.81 34
16—19 ” 50 0.72 43
Girls 0.60 50
10—12 25 -
13—15 ” 38 0.76 32
16—19 ” 46 0.63 40
Men 54 0.55 42
Women 47 0.57 51
Pregnat (4th trimester) 0.52 41
Lactating add 15
add 28

Table 15. Recommended Daily Iron Allowance
and Iron Intake

THAILAND WHO Recommended Intake®
Recommended Allowance (Animal Foods/Total Cal <0.1)
Age (years) Iron(mg) Iron (mg)
Children 1—9 4/kgbody bt 10
10—12 8 10
Boys 13—16 11 18
17—-19 11 9
Girls 13—16 16 18
17—-19 16 24
Men 20< 6 9
Women 20—49 16 28
50< 6 9
Pregnant & Lactating Women 26 28

LEEish, EEL ALY, TEMFEEDOD
CERFATERN. > TLLTREBROEYOD
BlERZHODTL, BALNIB AR 4%
(Standard Man Ratio) DZAHF" 2 & h ANT,
HELTAL ZOKE (R10) 245%, 6%
TR BBEER 3 £ 4 B OFER GRS €37
WHODMER L b i3D/izv. THRARTF, @R,
EIROYKBIEIZ 4 1 ,WHOE b 5D b EL
LT EMBBBLTH 5.

Chandranond 5 & # 1 @ Nakorn Rajisma #iJ5
DR OZEEVNE & ERIC O SRBEHE 2TV,
EBEOHE LD TULRERZEEL TV 9T
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Table 16. Recommended daily intake of

“Free Folate” (WHO)
Age or Status %Iecommended daily intake

in ug per day
0—6 months 40
7—12 months 60
1—-12 years 100
13 yeras and over 200
Pregnancy 300
Lactation 400

HRTHBLEL~3F D76, 1ugd 5 DiE WHOHE
ROHBEEODI00ugit~TRRD 20, 4 FLUE
BLPRABFRERITAERINTNS. L

U A LM R OMESR, BRI T2 WHO DOHER{EIC
EZ LT, UL WHO DO 13+ D OEREK
A5 ATOETHH, —BIEBOLIAXHOD
DHERIZI00ug EEALNTN A" & 5T WHO
OWERIE X Free Folate DA% HiF T 503 Free
Folate DU IY = 137980 % ¥ Total Folate DK
2H21%°0 L UTEHET 2 L, ECRIBaN S
HERRI3267. 4ugt WD L EiT/E B, COEIK] HE
ENHERL 351167 4ugb BVETHS. T C
TIER, IR CEBRRESHALNZPHEE S
25, SEOMAETSH, * 12 Bangkok T Sundh-
aragiati 5 DIFERBOAEY Tb, #1 TIXEBRRS
HRMIZA N, - 1. (TR ICEBRDONERD
BN 3, FROERFREBMEZHBES Y
BICET 51 HY h QRO R % FRIER O IERNE
B BT 5 LA [EIREF O EIRZFRRIER M % 4
¥ CIRDESERBOHRE ™ oL M EE-
tz. Thick 3 & EREHIZ100~ 300 ug D DEFEHS X
CIZERAINS & 5. - T267. dug DEMHE
WMEINTV3 X 41 OIFR, BIRTIIEBRZIZE
Zhitd W DLEALLGNA.

$£ - T Herbert O X BERBICEBRZ HBBINE N
SFPIE A BET AR A TIRES 2. EICH
RITHUT $ Taguchi &0 TR IPHIDAH &, &
LERE RS U TEBMOFHICIIER2HENL TA
THEMBZVEREL, BTN, KOER %
Il E LI EENERADRB CIIERRZ BB LT
hiZ{WDTHB S LT3, HRE ha sz
KIKFEL TV 5 % 1 BRNHIX TEBRRE BP0
RIEFEETREZLTHY, KOEBERSEN, TOH
FTERBEEINE L LXKEH UIZIRRET Free Fo-
latel41g/100g, Total Folatel8.7ug/100g & i
MBELFEL TV B LLDVEETHALELLNS
X9 OKOFHTIMEML. e 22k & U TDIERER
ABEHO. T3 CHRUTRARBEZEHL TS
0%@®§M§%dﬁbrkst(c®mﬁ®*@
Uut%Am%mmkuaémr&Aaﬁﬁu&b
AK&ELTI01.8g, 7% %) Free Folate M58.7% T-
otal Folate D48, 7% 3K SBEL I Ntz &tz 3.
> T OMG TIHEBROKIER KD SR S h
BROVEZ5 {ARRHE, EboBIshTn
5bDEBbNE. COEBBNESLCNT TOK
KOBEEHA~B L, Chanarin 6% OIFLEL 173
E—RFKED Free Folatel60ug/day, Total Fo-
late 676pug, Butterworth 5 M7 * Y % C® Free



432 EaH W 5

Folatel57ug, Total Folate689ug BADRBRTD
Taguchi®® @ Free Folatel52ug, Total Folate522
#gilH~_T Free Folate T&<{, Total Folate T
iz, Ubh LE2ELLTRIRShE2B2E413L
N6 O|MEBEICH~NTRUTS 8L, 218
ROEREBRRZII T THELELLNS.

&

% 4 ER{tH#)5 Khonkaen HiX AT CEIic &
b A2EMDRERZH 6 icT 5 oic, EhAE
BI-ND3 b7 » #1776 KET >REHR2KIEI
DVTKRBEIUREBORAE 21T 12. ZOMXTIF
REAMLRE TH2295 0 v ) — & H o Y — DEEUT
+3TH B, BHE L L KBYHEOEOERD
BH Lz, FrEHOBRE LD, Chud
K2BEL, P o) —D89% 2HKITKEL TV S
EVSATEOBMICL A DTH . BOBENE
IERARREIHET. 9mg &0 75 {, IERERAREL %A
WTHRES, HAOBKERE2HELTABE, 1
~3¥5.6mg, 4 ~5F8.6mg, 6 ~ 9 F10.3mg,10
~12F11. 2mg, 13F LI EEF16. Img, 13~49F K F

o

12. 5mg 507 LA L& F11. 2mg Rk MR, 123L5R1Tmg
&, RABFUMNMIWHODED LLERL Wbz
{, 3 6IEREDSDEMBZNTHEIRIN S
NEA3BIZISIDIBNEEAGNSE. TOTLENE
MFAECAH NI OES, HEOBRZOREL
EZiohs.
RICCDHFTTCHL BTN 352HE DRRBDOERE
SERZHAEL, ZOKRIKE L TOTEROERE
BEIE U, ZD#R 13 Free Folate217. 4ug/day
Total Folate346. lug/day Tdh - 12, T DEIZIER
D1 HEERL VB, T OHH CERRSELGD
VDX, BELLOEIMSZVIIDEE L LA,

% #k 5 ICEEAHTEE, EKH %5 - 12 BAEEAR
REPZCFREOHBLRLUET. FKMBEEE,
RN T & - I EE —ERBIEIR, AR A
Bh#i%, AOBEBFBESL LY. FBEEIE
BNV BEHBRTFKRE, % 1 BREERY
EROEIAKHELELET



1)
2)
3)
4)

5)

6)
7)

9)

10)

11)

12)

13)

14)

15

~—

16

~

17)

18)

19)

20)

21)

22)

& 4 BRI BRI ic 1) 2 Rt DRRICEE T 5 % 433
X [

Herbert, V.: Megaloblastic anemia as a problem in World Health. Amer. J. Clin. Nutr. 21
1 1115, 1968.

Thailand Food Composition Table. Division of Nutrition, Department of Public Health Pro-
motion, Ministry of Public Health, Bangkok, 1970.

BEENTRERERR | ST OFAREESRR, RS, K, 1963,

Vachananda, R. ! FA(E.

Thailand Recommended Daily Dietary Allowances: Division of Nutrition, Department of Public
Health Promotion, Ministry of Public Health, Bangkok, 1970.

FIFIEMRER © WHO. FAO. IUNS B, %%, ARAZEEHSE, EREHR, R, 1974,
Interdepartmental Committee on Nutrition for National Defense. Nutrition Survey, Malaya,
Washington, D.C.: U.S. Govt. Printing Office, 1962,

Herbert, V.: A palatable diet for producing experimental folate deficiency in man. Amer. J.
Clin. Nutr. 12:17, 1963.

Hurdle, A.D.F. Barton, D. and Searles, I.H.: A method for measuring folate in food and
its application to a hospital diet. Amer. J. Clin. Nutr. 21:1202, 1968.

Waters, A.H. and Mollin, D.L.: Studies on the folic acid activity of human serum. J. Clin.
Path. 14 : 335, 1961.

HORE, Fi—, RAHEE, EEE  ARFOERI BT 3R, IISERAROERSE, 4
3. 46313, 1972,

BORE, Fi—, RAFEE, KEE AR OEBRERIBT 5%, 2RRAFRDOERO MM I
LBIEL. vH T, 4721, 1973

FIh— | EMRZECHRFET 2. £liK. SERFROEHSE L AEICL 2EI-SVLT, ELl
BE3E86 | 453, 1974,

Toepfer, E. W., Zook, E.G., Orr, M. L. and Richardson, L.R.: Folic acid contents of foods.
Microbiological assay by standarized method and complication of data from the literature.
Agriculture Handbook No. 29, U.S. Dept. of Agriculture, 1951,

Santini, R., Brewster, C. and Butterworth, C.W.Jr.: The distribution of folic acid active
compounds in individual foods. Amer. J. Clin. Nutr. 14 : 205, 1964.

Chandrapanda, A., Patchatasilpin, A. and Tansuphasiri, S.: Dietary survey of preschool
children and expectant women in Soongnern district, Nakorn Rajsima province, Thailand.
Amer. J. Clin. Nutr. 25:730, 1972

Kumazawa, A., Ono, M., Takahashi, H., Uchijima, Y. and Hirano, T.: Investigations on nut-
ritional anemia on the farmers in north-eastern part of Thailand. Part 1. Dietary survey.
J. Nagoya Women's Univ. 20 . 235, 1974.

Oiso, T. and Suzue, R.: Topics of nutrition in Japan. Amer. J. Clin. Nutr. 25: 1215, 1972,
BEEAREERDRERG ERFEBODIR. BAMER, BEMEEE, PMACEEERXERERE.
% 1R, R, 1973,

Insull, W.Jr, Oiso, T. and Tsuchiya, K.: Diet and nutritional status of Japanese. Amer.
J. Clin. Nutr. 21:753, 1968.

Interdepartmental Committee on Nutrition for National Defense. Nutrition survey, the Kingdom
of Thailand, Washington D.C.: U.S. Govt. Printing Office, 1962,

Herbert, V.: Five possible causes of all nutrient deficiency; illustrated by deficiencies of
vitamin B,, and folic acid. Amer. J. Clin. Nutr. 26 : 77, 1973.



434

23)

24)

25)

26)
27)

28

=

29)
30

=

31

~

32)

33)

34)

35)

36)

37

38)

39)

40)

41)

42)

43)

44)

EaHF ® B

Joint FAO/WHO Expert Committee on Nutrition. Eighth Report. WIid Hlth Org. Tech. Rep.
Ser. No. 477, 1971

Viteri, R.E., Alvaredo, J., Luthringer, D.G. and Wood, R.P.[I.: Hematological changes in
protein calorie malnutrition. International symposium on vitamin-related anemias. Vitamins and
Hormones, Advances in research and applications, edited by Harris, R.S., Wood, I.G. and
Loraine, J.A., vol.26 p573, New York, 1968.

Adams, E. B., Scragg, J. N., Naidoo, B. T., Liljestrand, S.K. and Cockram, V.J.: Observations
on the aetiology and treatment of anaemia in Kwashiorkor. Brit. Med. J. 3 @451, 1967.
#1177 : Kwashiorkor fEMREL. E¥0DH0A, 841177, 1973,

Higginson, J.: Geographic consideration in liver disease. Progress in liver disease. Vol.
0. Grune & Stratton, New York & London, 1965.

Joint FAO/WHO Expert Group: Energy and protein requirements. FAO Nutrition Meetings
Report Series No. 52, WId Hlth Org. Techn. Rep. Ser. No. 522, 1973.

KEWUER | FAO RFTIERARO7 ¢ / BEBR, 51 HR, B/, 1972,

Joint FAO/WHO expert group: Requirements of ascorbic acid, vitamin D, vitamin B,,, folate
and iron. FAO Nutrition Meetings Rep. Ser. No. 47. WId Hlth Org. Tech. Rep. Ser. No
452, 1970.

Layrisse, M., Cook, J.D., Martinez, C., Roche, M., Kuhn, 1. N,, Walker, R.B. and Finch,
C.A.: Food iron absorption: A comparison of vegetable and animal foods. Blood 33 : 430,
1969.

Layrisse, M. and Martinez-Torres, C.: Food iron absorption and iron supplementation of
food. Progr. Hemat. 7 137, 1971,

Layrisse, M., Martinez-Torres, C. and Roche, M.: Effect of interaction of various foods
on iron absorption. Amer. J. Clin. Nutr. 21: 1175, 1968.

Martinez-Torres, C. and Layrisse, M.: Effect of amino acids on iron absorption from a
staple vegetable food. Blood 35 : 669, 1970.

Martinez-Torres, C. and Layrisse, M.: Iron absorption from veal muscle. Amer. J. Clin.
Med. 24 :531, 1971,

Sheehy, T.W., Rubini, M. E., Perez-Santiago, E., Santini, R.Jr. and Haddock, J.: The effect
of 'minute’ and ’tritiated amounts of folic acid on megaloblastic anemia of tropical sprue.
Blood 18 : 623, 1961.

Herbert, V.: Minimum daily adult folate requirements. Archs. Intern. Med. 110 : 649, 1962,
Perry, J. and Chanar'in, I.: Absorption and utilization of polyglutamyl forms of folate in
man. Brit. Med. J. 4 6546, 1968.

Retief, F.P.: Urinary folate excretion after ingestion of pteroylmonoglutamic acid and food
folate. Amer. J. Clin. Nutr. 22 : 352, 1969.

Sundharagiati, B., Lau, K.S., Devakul, K. and Swansri, S.: Serum folate and B, ]vevels in
pregnant Thai women. J. Med. Assoc. Thailand 51 : 748, 1968.

Alperin, J.B., Hutchinson, H.T. and William, W.C.: Studies on folic acid requirements in
megaloblastic anemia of pregnancy. Archs. Intern. Med. 117 @ 681, 1966.

Pritchard, J. A.: Megaloblastic anemia during pregnancy and puerperium. Amer. J. Obst.
Gynec. 83 :1004, 1962.

Chanarin, I, Rothman, D., Perry, J. and Stratfull, D.: Normal dietary folate, iron and
protein intake, with particular reference to pregnancy. Brit. Med. J. 2 394, 1968.

Hansen, H. and Rybo, G.: Folic acid dosage in prophylactic treatment during pregnancy.



45)
46)
47)

48)
49)

50)

5 4 ERACHTT B 513 3 RIOEEiCkET 3 5T 435

Acta Obstet. Gynec. Scand. Suppl. 7, 46 :107, 1967.

Willoughby, M.L.N. and Jewell, F.J.: An investigation of folic acid requirements in preg-
nancy. Brit. Med. J. 2 1568, 1966.

Taguchi, H., Sanada, H., Hara, K., Hasei, T., Iwasaki, I. and Sumitomo, R.: Hematological
studies on iron and folate-requirements in pregnancy. Acta Med. Okayama 28 : 119, 1974.
Ro— | EEREEDCRRICET 2598, £ 1iRF. EROERRT. MILEESS | 445, 1974,

REZIT  fME.

Butterworth, C. W.Jr., Santini, R.Jr. and Frommeyer, W.B.Jr.: The pteroylglutamate com-
ponents of american diets as determined by chromatographic fractionation. J.Clin. Invest.
42 © 1929, 1963.

Taguchi, H.: Clinical and experimental studies on folic acid deficiency due to anticonvulsants.
2. Investigations on patients receiving anticonvulsants and experimental study on the effect
of diphenylhydantoin on the absorption of folic acid in rats. Acta Med. Okayama 25 : 537,
1971.



436 E AR H W B

Study on the causes of the anemia in a rural area in
north-eastern part of Thailand

II. Dietary survey of Thai farmers and intakes of iron and folic acid.

Toshio Hasei

Department of Internal Medicine
Okayama University Medical School, Okayama, Japan
(Director; Prof. K. Hiraki)

Dietary survey on 42 families in 7 villages in Khonkaen district was carried out. Though
mean calorie intake was sufficient (2296 Cal), protein intake from animal sources was extremely
low. This was due to the fact that farmers ate large amount of rice and other dietary .items
were used only to make the rice more flavorful. Eightynine percent of the total calorie was taken
from rice. Mean intake of iron was 7.9mg/person/day. Standard man ratio made it possible to
calculate individual iron intakes from the data of family survey. Iron intakes of each group were
5.6mg in 1-3 years, 8.6mg in4-5 years, 10.3mg in 6-9 years, 11.2mg in 10-12 years, 16.1
mg in males over 13 years, 12.5mg in nonpregnant females, 11.2mg in females over 50 years and
17mg in pregnant and lactating women respectively.

Folic acid contents of 52 Thai foods were assayed microbiologically using Lactobacillus
casei. Calculation of folic acid intake was also performed using the results of folate assay of
foods and other data from literatures. Intake of free folate was 217.4ug/person/day and total
folate 346.1zg/person/day.

In conclusion, iron intake of the farmers in this district was insufficient except in adult
males to meet the increased requirements of children and women. Folic acid intake was rather
abundant. The results can explain well the results of the blood examination showing prevalence

of iron deficiency anemia and rare occurrence of folic acid deficiency in this district.



