CHAPTER III

RESULTS

Since the process of the determination of folic acid
content in samples is quite complicated, therefore the re-
producibility of this estimation was performed in the present
study.

A pool sample of fish sauce was simultaneously deter-
mined 20 times for folic acid content. A mean value * one
standard deviation of folic acid content was found to be
25.25 * 2.65 pg/ml (range 21.50 - 32.00) with a standard
error of 0.59. The individual values of these determinations

are shown in Table 2.

Table 2
Reproducibility

Fish sauce, diluted 1 : 20

No. Volume Absorbaice Folic Acid Content
(ml1) (pg/ml)
1 0.5 0.141 28.0
2 0.5 0.122 2L+5
3 0.5 0.120 22.0
4 0.5 0.138 26.0




Table 2 (continued)
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N Volume RO L Folic Acid Content

(m1) (pg/ml)
5 0.5 G«130 24.0
6 0.5 0.132 24,5
7 0.5 0.131 24,5
8 0+5 0.140 ar P
9 0.5 0.141 28.0
10 0.5 0.140 27.5
11 0.5 0.135 25.5
X2 0.5 0.119 21.5
13 0.5 0.140 27.5
14 0.5 0.136 25.5
15 0.5 0.154 32.0
16 0.5 0s131 24. 5
17 DO R 0.120 22.0
18 0.5 0.137 26.0
19 0.5 0.128 23.5
20 0.5 0.122 22+ 5
Mean 25,25

S.D. 2.65

S.E.M. 0.59
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Results of the free folic acid, conjugated and total

folic acid contents in 20 samples of fish sauce are shown

in Table 3.

It was evident from the table that the conju-

gated folic acid content was about 2.2 times that of the

free folic acid activity.

There were the direct relation-

ship between these 3 folic acid activities and the price

(baht/bottle) in these samples of fish sauce as shown in

Fig.

b gl

Folic acid

Table 3

content of fish sauce

Folic Acid Content

Price/720 (ng/ml)
Commercial name e Free | Conju- | Total
(Baht) F.A. | gated F.A.
F.A.

Chang-Sam-Sian % vawifys 5.00 | 60.00| 104.40 | 164.40
Dee-den e 2.50 |14.70| 89.70| 104.40
Dek-uan Lfnou 3.00 | 30.00| 68.40| 98.40
Mue fla 2.50 7.801 31.80 | 30.60
Nampla-tae whURun 10.00 {168.00| 228,60 | 396.60
Phra Wiz 2.00 |14.40| 57.60| 72.00
Phra Wiz 8.50 | 48.00| 212.40| 260.40
Pikul-tong figanas 11.00 [100.80| 379.60| 480.40




Table 3 (continued)

2

Folic Acid Content
Price/720 (ng/ml)
ml Bot.
Commercial name Free | Conju- | Total
(Baht) F.A. | gated F.A.
F.A.
Pla Uan 1.00 1.20 37.50 38.70
Pla-tong Uamey 2,00 21.30 [134.70 {156.00
Pla-tong-koo  vamovg 2.50 {17.40 | 45.00 | 62.40
Puangmalai WY 2.50 13.80 L6.20 60.00
Puangmalai-rua waw#dui%e 2.50 16.20 77.40 93.60
Raburd-para-manoo szidausuy 4.00 | 63.60 [109.20 |172.80
Rean-tong wdoama 2.50 21.00 26.20 47.20
Singh o 3.50 | 24.20 | 29.80 | 54.00
Tia-tuck-seng fufiniay 2,001 31.50 | - 22,80 §3.70
Tip-ros finwsw 8.50 [116.80 | 353.60 | 470.40
Tra-choo 7519 10.00 93.60 | 100.80 | 194.40
Yod Hon 10.00 |236.60 | 300.40 | 557.00
Mean 4,77 58:39.1123.18 |} 178.57
S.b. 3.42 162.12 |112.38 { 164.84
S.E.M. 0.76 |13.89 | 25.13 ! 36.86
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Results of folic acid content determined in 20 soya-

bean sauce are shown in Table 4.

The mean values of the

free, conjugated and total folic acid contents are 89.47

ng/ml, 162.59 ng/ml and 252.06 ng/ml respectively.

There

was no relationship between the folic acid contents and the

price of soya-bean sauce.

The clear and red soya-bean

sauce samples contained higher folic acid than the dark

samples.

Table 4

Folic acid content of soya-bean sauce

Folic Acid Content

Price/720 (ng/ml)
Commercial name mEBAY | Free ’Conju— Total
(Baht) | F.A., |gated F.A.
F.A,
Dek-som-boon (red) 3.25 7.28 36.00 43,20
(\Anauysa)
Hua-ha (red) 4,00 79.80 {100.20 | 180,00
(Sﬁa:)
Kai-Nguang 6.00 3.60 39.60 43,20
(lnvavu.a. 190u)
Kai-yeab-lok (clear) 7.00 26.40 |146.40 | 172.80

(lninduulan)




Table 4 (continued)
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Folic Acid Content
Price/720 (ng/ml)
Commercial name e . DA% Free | Conju- | Total
(Baht) F.A. | gated F.A.
F.A.

Knor (dark) 12,50 13.20 87.60 | 100.80
(nuaf)

Kra-dars-dang (red) 5.00 140.40 | 147.60 | 288.00
(nszﬂﬁﬁuﬂv)

Mue (red) 3.00 | 221.40! 124,20 345.60
(fia)

Nguan-chiang (clear) 7.00 40.80| 175.20| 216.00
(vau )

Nguan-chiang (dark) 6.00 1.80 82.80 84.60
(Nmsday)

Nog-in-thri (red) 3.00 9.60 33.60 43,20
(undunse)

Prajan-dao-kuangtong (clear) 15.00 | 482.40| 537.60 {1020.00
(ws:%uminﬁanwﬁvwav)

Prajan-dao-kuangtong (red) 7.00 292.80| 218.40| 511.20
(ws:‘%’uwgnﬁnﬁwav )

Poo-kao (dark) 14,00 L,20| 69.60 73.80
(a121)




Table 4 (continued)

37

|

Folic Acid Content

Price/720 (ng/ml)
Commercial name ml Bot. Free |[Conju- | Total
(Baht) | F.A. |gated F.A.
F.A.
Rean-chai (dark) 2450 4.50 31.50 36.00
(\nduardfo)
Samoa-rua (clear) 3,00 | 23.40 |531.00 | 554.40
(sun1%9)
Singh-to-sam-tou (red) 3.00 6.60 {187.80 | 194.40
(R laauin)
Singh-to-tou-duew (clear) 4,00 [158.40 |176.40 | 334.80
(Rnladhfun)
Singh-to-tou-duew (dark) 4.00 7.80 | 13,807} 21.60
(Runlashifun)
Sue (red) 4,50 | 96.00 {120.00 | 216.00
(via)
Tia-ha-seng (red) L,00 [169.20 {392.40 ]| 561.60
(1Roaziav)
Mean 5.89 | 89.47 |162.59 | 252.06
S.D. 3.73 {125.60 |152.90| 250.45
S.E.M. 0.83 28.08 34.19 56.00
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The mean values of folic acid content in 20 samples

of cow's milk were found to be free F.A. 67.06 ng/ml, conju-

gated F.A. 68.87 ng/ml and total F.A. 135.93 ng/ml as shown

in Table 5.

Mean values of folate content of human milk

were free F.A. 15.17 ng/ml, conjugated F.A. 16.76 ng/ml and

total F.A. 31.93 ng/ml as shown in Table 6.

These findings

indicated that the human milk contains lower folic acid than

cow's milk.

Table 5

Folic acid content of cow's milk

5 Age Folic Acid Content (ng/ml)

No’l Cow Strain (yrs.) Free ConjugatedT Total
oA, F.A. F.A.

3 Holstein Fresian | 10 49,50 29.70 73.20
2 " 7 9.60 87.60 97.20
3 " v 57.00 39.00 96,00
ly " 6 64.05 L3.40 107.45
5 B 5 87.60 12.40 102.00
6 s L i A% 226,05 298.80
7 " L 45,45 34.90 80.35
8 " L4 64,05 34.35 98.40
9 - 4 45.00 35.40 80.40
10 o L 123.00 91.80 214,80




Lo

Table 5 (continued)

Age Folic Acid Content (ng/ml)

Nos Cow Strain (yrs.) Free conjugated| Total
F.A. F.A. F.A.

11 Holstein Fresian 3 29,60 1 75890 103.20
12 o 3 97.20 16.80 114.00
13 " 3 72,45 23.55 96.00
14 " 9 59.40 132.60 192.00
15 Brown Swiss & 108.60 27.00 135.60
16 " 6 58.65 32.60 91.25
17 a 6 72.00 110.40 182.40
18 x4 5 141.60 91.20 232.80
19 " L 22.80 106.80 129.60
20 i & 63.00 130.20 193.20
Mean 5.15! 67.06 68.87 135.93

S.D. 2.08 32.58 53.89 61.76

S.E.M. 0.47! 7.28 12.05 13.81

|




Table 6

Folic acid content of human milk
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(ng/ml)

i Lactation Folic Acid Content

Ho. s % e Free Conjugated| Total
(¥7e. ) (days) F.A. F.A. F.A.

1 27 5 18.60 13.50 32.19
2 19 5 17:10 15.00 32.10
3 Lh L 13.88 15.82 29.70
L4 18 L 9.15 13.95 23.10
5 42 3 6.90 24,00 | 30.90
6 19 10 27.75 9.45 3720
7 22 L 12, 52 19.28 31.80
8 21 L 6.00 22.50 28.50
9 23 6 10.95 14.55 25.50
10 23 3 395 18.15 26.70
i1 18 5 32.85 9.15 42,00
12 29 5 9.52 10:78 20.30
13 20 L 4,72 27.38 32.10
14 19 7 5:25 15.45 20.70
15 21 6 16.20 13.50 29.70
16 30 6 8.62 24.53 33.15
&7 24 5 21.60 9.90 31.50
18 16 6 37 65 13.95 51.60
19 18 8 35: 53 & % & 47.10
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Table 6 (continued)

1

Lactation Folic Acid Content (ng/ml)

Age period ; 1
No. (yrs.) (days) Free Conjugated| Total
F.A, F.A. Pl
20 20 L 3500 5.80 40.80
2% 21 L L4.95 28.20 38215
22 35 3 s 73 33.67 36.60
23 30 L 5 15:315 18.00
Mean 24,133 5.00 18,27 16.76 31.93
S D 7.74 1.68 11.24 6.98 8.19
S.E.M. 2.65 0.35 2.34 1.46 S R

various samples of canned fruit juice.

Table 7 shows the values of folic acid content of

The mean values of

the free, conjugated and total folic acid contents are

34.95 ng/ml, 30.67 ng/ml and 65.62 ng/ml respectively.

There was no relationship between the folic acid content

in canned fruit juice and the price as illustrated in Fig.

7. The highest content of folate is found in the tomato

juice.



Table 7

Folic acid content of canned fruit juice
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Folic Acid Content
Price (ng/ml)
Commercial name Baht/ | pree Conju- |Total
100 mi ¢ A lgated | F.A.
F.A.

Apple Juice (Addy) 2.00 1.20 2.40 3.60
Apple Squash (Sunquick) Yo T A) 1.50 L,50 6.00
Bireley's ONYS - 3.00 3,00
Crape Juice (Addy) 1.75 - 4,20 L.20
Green Spot 0.80 1.98 6.90 8.80
Guava Juice (T7.F. & V.) 1.50 18.60 4.20 22.80
Mango Juice (U.F.C.) 1.40 6.60 | 17.40 24.00
Orange Juice (Addy) 176 - 3.30 Yo 30
Orange Juice (T.F. & V.) 1. 50 60.60 54,60 }115.20
Papaya Juice (U.F.C.) NiGE 4.35 65.85 20.20

Pear Juice (Addy) 2.00 - - -
Pineapple Juice (T.F. & V.) 1.4 50 45,60 26.40 72.00
Pineapple Juice (U.F.C.) 2.00 55.80 14.40 70.20
Seville Orange Juice (U.F.C.) | 2.25 92.40 27.60 | 120.00
Star gooseberry Juice 1.40 - 4,80 4,80
Tomato Juice (Ligo) 4,80 156,06 86.40 | 242.40
Tomato Juice (ROZA) 1.75 | 22.80 [105.00 | 127.80
Tomato Juice (S. & W.) 5.00 [120.00 {106.80 | 226.80




Table 7 (continued)

Ll

Folic Acid Content

UOFICI‘I

Co., Ltd.

Universal Food Co.,

Ltd.

Price (ng/ml)
Commercial name Baht/ | pree |conju- | Total
Tou F.A. |gated F.A.
F.A.
Tomato Juice (T.F. & V.) 1.50 [108.00 | 68.40 | 176.40
Wwhite Lily Orange Juice 3.50 3.60 720 10.80
(Nodakishoji)
Mean 34,95 | 30.67 | 65.62
S 48.30 36.46 78.01
S.E.M. 10.80 8.15 17.44
T.F. & = The Tropical Fruits and Vegetables
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The folic acid contents of vinegar samples are shown
in Table 8. The folate contents are relatively low and

show no correlation with the price.

Table 8

Folic acid content of vinegar

iFolic Acid Content

Content Price (ng/ml)
Commercial name (ml) Baht FreeEConju— Total
F.A.|gated | F.A.
F.A.

All grain 920 1.50 0.60F-2.521 3.15
Apple asuwavita 630 2.00 0.33| 3.93| 4.26
Arng-sila aqvan - - .28 1.92] 2.16
Fermented from Coconut - - 26.40/28.10 |54.50

milk (Lab. Microbiology,
Pharmacy C.U.)
IANUWENT 2
Fermented from glutenous - - 0.51| 6.75| 7.26
rice intoxicating drinks

(Lab. Microbiology,
Pharmacy C.U.)

o yﬂ
NnIINUIYII

Heinz (Malt Vinegar) 250 19.00 9.60| 5.64|15.24




Table 8 (continued)

b7

1

Folic Acid Content

Content Price (ng/ml)
Commercial name (ml) Baht Free}Conju- Total
F.A.|gated F.A.
F.A.
Hung-Woh #wmaa 610 2,50 0.42| 3.90| 4.32
Imperial (Distilled) 729 12.00 0.93| 3.33| 4.26
Imperial (Wine Vinegar) 729 | 24.00 060 1.50 2.10
K.S. 700 9.50 0241 2,527 2.76
Ma-now ULUIN 725 5.00 0.51] 2.55| 3.06
Mar-bin  u1fu 680 2.50 | 0.39| 4.41| 4.80
Nok-pi-larp unfianu 625 2.00 0.18] 3.96| L4.14
Ooth B ) 625 4,00 0271 3.33%F 3.60
P.F.0. OIS P 500 6.50 0.24| 2.04| 2.28
Rua-bai 1%9u 650 5.00 0.93] 3.22} 4.15
Ruang-kaow sqv919 625 29501 0.57| 2.93| 3.50
S. & W. 473 20.00 4.02| 5.94| 9.96
(Apple Cider Vinegar)

T.9,C, 500 6.00 0.60| 2,10 2.70
Winner import-export 750 6.00| 4.20| 3.96| 8.16
Mean 2.59| 4,73]| 7.32

S.D. 6.04| 5.67[11.55

S.E.M. 1.35| 1.27| 2.58
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The free F.A., conjugated F.A.

and total F.A.
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contents of various kinds of fruits are shown in Table

9 - 11 and the mean values in Table 12.

Table 9

Free folic acid content of fruits

Pruit Free Folic Acid Content (ng/g)

1 2 3 Average

Banana naauuIIN 112.20| 102.60 | 94.80 | 103.20
Banana nanMaY 114.00 | 114.60 | 118.80 | 115.80
Coconut milk wWhwsnsm 2.76 3.48 4.35 3.53
Grape agu 4.604 14.00| 33.90| 17.17
Malay apple @uyuin 9.60 9.00| 15.30| 11.30
Malay apple wuWufuuway 15.60| 14.40| 18.00| 16.00
Mandarin orange uRu 141,00 109.80 | 120.60| 123,80
Papaya UZATND 26.10 L7.70 79.65 51.15
Pineapple Huuzsa 15.60 9.60 | 12.24 12.48
Pomelo aulo 230.25| 122.40 | 160.80| 171.15
Sapodilla azyausy 14.85| 11.70 9.00| 11.85
Tangerine qu18uanau 175.00| 110.01 | 155.52| 146.84
Tomato uzi1fona 213.00| 206.00| 201.60| 206.87
Watermelon  uavly 31.68 LhL.70 L6.80 L1,06
Mean 73.73

S.D. 69.18

S.E.M. 18.49
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Table 10

Conjugated folic acid content of fruits

Conjugated Folic Acid Content (ng/g)
Fruit

2 3 Average

Banana naqEuI1 103.80 | 113.40| 117.60 | 111.60
Banana nauNBY 54,00 | 79.80| 59.40 64.40
Coconut milk whwzwita 5.28 2.40 4,83 4,35
Grape A 25.92 \16.77 | 42.30 28.33
Malay apple wugun 196.80 | 189.60 | 176.40 | 187.60
Malay apple  wuyunuunuy 189,60 | 195.00 | 165.60 | 183.40
Mandarin orange wu%u 139.50 | 124.30| 129.60 | 131.10
Papaya UZTATND 333.90 | 330.75 | 349.65| 338.10
Pineapple Fulzan 86.40 | 62.40| 76.32 75.04
Pomelo aulo 129.75 | 114.30| 84,00 | 109.35
Sapodilla azynudy 90.15 | 117.90 | 103.50 | 103.85
Tangerine a1 fyamanu 107.00 | 44,33 | 106.92 86.08
Tomato uziflo e 99,00 88.00 79.65 88.88
Watermelon unvly 17.28 31.80 28.5%0 23.86
Mean 109.64

8¢, 84.80

S.E.M. 22.66




Table 11

Total folic acid content of fruits
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. Total Folic Acid Content (ng/g)
Fruit
1 3 Average

Banana ARILUTIA 216.00| 216.00| 212.40| 214.80
Banana nadEMoY 168.00| 194.40| 178.20| 180.20
Coconut milk whwensaa 8.58 5.88 9.18 7.88
Grape g 29.52| 30.77| 76.20| 45.50
Malay apple wuguin 206,40 198.60| 191.70| 198.90
Malay apple wugunuunsy 205.20| 209.40| 183.60| 199.40
Mandarin orange au%u 280.50| 234,00| 250.20| 254.90
Papaya uzarnag 360.00| 378.45| 429.30| 389.25
Pineapple Mulzsn 102.00f 72.00 88.56| 86.52
Pomelo aulo 360.00| 236.70| 244,80| 280.50
Sapodilla azyandty 105.00| 129.60| 112.50| 115.70
Tangerine s 1 8uamau 282.00| 154.34 | 262.44] 232.93
Tomato uziana 312.00| 294.00| 281.25| 295.75
Watermelon  umvlu 48,96 76.50| 69.30| 64.92

Mean 183.37

8.0, 107.89

S.E.M. 28.83
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Table 12

Folic acid content of fruits

Folic Acid (ng/g)
Fruit

Free Conjugated Total

Banana naIuuAIA 103.20 111.60 214,80
Banana ALY 115.80 64,40 180.20
Coconut milk whwewim 3.53 4,35 7.88
Grape ayy 17.17 28.33 45,50
Malay apple wmjuan 11.30 187.60 198.90
Malay apple wuyunuuviy 16.00 183.40 199.40
Mandarin orange au%u 123.80 131.10 254,90
Papaya UTATND a1 .15 338.10 389.25
Pineapple Hulzse 12.48 75.04 86.52
Pomelo aule 17115 109.35 280,50
Sapodilla azaansy 11.85 103.85 115.70
Tangerine au tBuamau 146 .84 86.08 232.93
Tomato ue 1fa e 206.87 88.88 295.75
Watermelon  umvly 41.06 23.86 64.92
Mean Tide T3 109.64 183.37

S.D. 69.18 84.80 107.89

S.E. M. 18.49 22.66 28.83

Summary of these findings in comparison with results

reported previously by various authors are shown in Table 13.



Table 13

Folic acid content in various kinds of food

with results of the other authors
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in comparison

Folic Acid Content (ng/g)

Foods References
Free Conjugated| Total
Fish sauce 55.39 123.18 178.57 | Present study
Soya-bean sauce | 89.47 162.09 251.56 | Present study
Cow's milk 27.00- 20.00- 49.00-| Dong, F.M. and
98.00 22.00 118.00 | Oace, S.M.
(1975)
85.00 135.00 220.00 | Hurdle et al.
(1968)
11.00 139.00 150.00 | Santini et al
(1962)
65.00 67.00 132.00 | Present study
Human milk 15.00 16.00 31.00 | Present study
Apple Juice 2.00 - - Streiff, R.R.
(1971)
1.35 3.45 4.80 | Present study
Grape Juice 9.50 - - Herbert, V.
(1963)
1.00 - - Streiff, R.R.
(1971)
- 4,20 4.20 | Present study
Guava Juice 18.60 4.20 22.80 | Present study




Table 13 (continued)
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Folic Acid Content (ng/g)

Foods References
Free Conjugated| Total
Mango Juice 6.60 17.40 24,00 | Present study
Orange Juice 350.00 - - Streiff, R.R.
(1971)
200.00 - - Hurdle (1967)
39.15 23.17 62.32 | Present study
Orange Juice 0.99 4,95 5.94 | Present study
beverage
Papaya Juice L. 35 65.85 70.20 | Present study
Pear Juice - - - Present study
Pineapple Juice 50.70 20.40 71.10 | Present study
Star-gooseberry - 4,80 4.80 |Present study
Juice
Tomato Juice 29.00 - - Streiff, R.R.
(1971)
101.70 91.65 193.35 | Present study
Vinegar 1.10 - - Herbert, V.
(1963)
Banana najuuta1 | 103,20 111.60 214.80 |Present study
Banana najumau 60.00 40.00 100.00 |Toepfer et al.
(1951)
270.00 - - Hurdle (1967)
115.80 64.40 180.20 |Present study




Table 13 (continued)
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Folic Acid Content (ng/g)

Foods References
Free Conjugated| Total
Coconut milk 3.53 4,35 7.88 | Present study
Grape 26.00- - - Toepfer et _al.
61.00 (1951)
17+1% 28.33 45.50 | Present study
Malay apple 16.00 183.40 199.40 | Present study
mﬁuﬁmmﬁu
Malay apple tmu'u*in 11.30 187.60 198.90 | Present study
Mandarin Orange |[123.80 131.10 254,90 | Present study
Papaya 6.00 134.00 140.00 | Santini et al.
(1962)
$54. 15 338.10 389.25 | Present study
Pineapple 15.00 275.00 290.00 | Santini et al.
(1962)
12.48 75.04 86.52 | Present study
| Pomelo 171.15 109. 35 280.50 | Present study
Sapodilla 11.85 103.85 115.70 | Present study
Tangerine 69.00- - - Herbert, V.
78.00 (1963)
146.84 86.09 232.93 | Present study
Tomato 80.00 220.00 300.00 | Babu, S. &
Srikantia S.G.
(1976)




Table 13 (continued)
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Folic Acid Content (ng/g)

Foods References
Free Conjugated| Total
Tomato 180.00 - - Hurdle (1967)
40.00 20.00 60.00 |Toepfer et_al.
(1951)
40.00 L60.00 500.00 |Santini et al.
(1962)
206.87 88,88 295.75 | Present study
Watermelon 2,00~ - - Toepfer et al.
8,00 (1951)
41.06 23.86 64.92 | Present study
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List of English, Scientific, and Thai names
of the fruits investigated.

English Name Scientific Name Thai Name
Apple Pyrus malus Linn. wauiila
Banana Musa sapientum Linn. var. naLUI7
Banana Musa sapientum Linn. var. nadunau
Coconut Cocos nucifera Linn. uzN3In
Grape Vitis vinifera Linn. oy
Guava Psidium guajava Linn. ¥y
Malay apple Eugenia javanica Lamk. var. umﬁuﬁn
Malay apple Eugenia Jjavanica Lamk. var. ﬂuﬁmimmﬁu
Mandarin orange Citrus sinensis Osbeck. s
Mango vMangifera indica Linn. VU
Papaya Carica papaya Linn. YTATND
Pear Pyrus communis Linn. a8
Pineapple Ananas comosus Merr. Hudssn
Sapodilla Achras sapota Linn. azynddv
Seville orange Citrus aurantium Linn. var. fu LnRov
Star gooseberry Phyllanthus distichus uzey

Tangerine
Tomato

wWatermelon

Muell. Arg.

Citrus nobilis Lour.

Lycopersicum esculentum Mill.

Citrullus vulgaris Schard.
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