CHAPTER III

RESULTS

I. Reproducibility

A standard solution of Vitamin B (USP 1,000 pg/ml) was

12
simultaneously determined 20 times for Vitamin B12 concentration,
A mean value + one standard deviation of Vitamin Bl2 level was

found to be 1,184 + 40 pg/ml (range 1,101.7 - 1,257.0 pg/ml) with a
standard error of 9.05 pg/ml. The individual values of this study

are shown in Table 2.

Table 2 The reproducibility of Vitamin B_ . ccncentration in the

o
same_sample.
Vitamin By, Content Statistical data
No. pg/ml No. pg/ml
1 1,257.0 11 1,215.1
2 1,162.3 12 1,206.3 N = 20
3 1,184.5 13 1,131.1 =X = 23,698.90
4 1,247.3 14 1,207.1 s x? = 28,112,983.29
5 1,206.7 15 1,182.0 X =1,184.94
6 1,217.2 16 1,101.7 sp? = 1,63.32
7 1,171.5 17 1,184.5 SO = 40.45
8 1,190.2 ] 1,227.8 SEM = 9.05
9 1,182.4 19 1,122.4
10 1,148.9 20 1,152.9
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2. Vitamin B. content in meat and poultry
L&

The results of Vitamin 3., concentration in chicken, beef

12
and pig are shown in Table 3. 2Among the chicken crgans, chicken liver

was found to contain the highest Vitamin 312 content (14 mg per 100 gm)

and the chicken blood had lowest value of Vitamin B (0.01 ug per

12

100 gm) . The other chicken organs such as meat, intestine, heart
and spleen also contained a considerable amount of Vitamin Blz. In

beef the highest valucs of Vitamin B12 were found in beef liver

(40.95 ng/100 gm) , becf kidney contained 12.87 uc per 100 gm and the

lower amounts were found in beef heart and beef spleen. 2. considera-

ble amount of Vitamin Ly, was found in pig's liver, meat, kidney,

spleen, heart and lung while pig's large intestine, small intestine

and fat contained no Vitamin 312'

.

3. Vitamin Blﬁ content in eaggs.

The results of Vitamin E,, content in various kinds of eggs

are shown in Table 4, Vitamin By2 content in egg yolk was higher

than that of white eggs. Vitamin 312

were nearly identical. Since Vitamin 812 is the heat stable sub-

contents in Juct and hen eags

stance, Vitamin 312 concentration in raw and ccoked eggs showed no

different value. Quail’s egqg contained lower amount of Vitamin Bl2

vhich was probably due te the smaller size.
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4. Vitamin B__ content in sea fishes

)
- &

The results of Vitamin B content in sea fishces are shown

12
in Table 5. The mean value + onc standard diviation of 20 species
of sea fishes was found to be 1.40 + 0.56 ug Vitamin 312 per 100 gm
with a range of 0.4€ tc 2.34 ug per 100 gm.

5. Vitamin B._ content in shellfish
4

The results of Vitamin B12 content in shellfish and ~thor

marine products arc prescnted in Table 6.

Shellfish contained a considerable amount of Vitamin Bl2
(1.25 to 11.60 ag per 100 gm) with an average + one standard

diviation of 4.152 + 3.236 ng per 100 gm. BAmong shellfish. sea

mussel contained the higliest amount of Vitamin D Crab's fat

12’

contained higher Vitamin 312 content than that of the crab‘s meat.

6. Vitamin B.s content in fresh water fish
r4

The results of Vitamin B12 content in fresh water fish are
presented in Table 7. Pla Mae Sa Daenc contained the highest amount
of Vitamin 5 (2.40 nug Vitamin By, per 100 gm) . It was used in

fish sauce processing with a high quality.
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7. Vitamin B__. content in maste (kapi)

12
The results of Vitamin By, content in paste (kapi) are
shown in Table 8. 2 mean value of Vitamin 312 content was found

to be 1.466 + 0.977 ng Vitamin B per 100 com with an average of

12

0.33 to 3.16 ng per 100 gm. A large amount of Vitamin B, was

12

found in the higher price samples.

8. Vitamin B., content in fish sauce

The results of Vitamin B.., in 10 samples of fish sauce are

12

presented in Table 9. A mean value of Vitamin 312 was found to be

0.68 + 0.53 ug per 100 nl ranged 0.04 to 1.56 ng per 100 ml. The

highest value of Vitamin B._ was found in the high price sample

12
(1.56 ng per 100 ml, 10 Baht/bottle) while the lower price sample

contained Vitamin D12 in a small amount (0.04 ug per 100 ml, 2.0

Baht/bottle).

9. Vitamin B., contznt in fermented food

The results of Vitamin B 5 in fermented food are shown in

1

Table 10. Fermented oyster contained the highest Vitamin Blz

content (27.248 ug per 100 gm). A considerable amount of Vitamin

31? was also found in fish paste (Nam Budu, 16.543 ug per 100 gm).

Fermented fish, fermented clams and fermented soy-bean also contained

Vitamin 512.
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10. Vitamin B content in human milk

h Bl
p A

The results of Vitamin 312 in 10 samples of human milk are

shown in Table 1l. 2A small amount of Vitamin 512 was..found in these
samples (0.010 to 0.062 ng per 100 ml) with an average of 0.032 +

0.015 ng per 100 ml.

11. Vitamin B., contecnt in Cow's milk

The results of Vitamin Bl2 in cow's milk are presented in
Table 12. Milk of thc Holstein strain contained Vitamin B12 more
than 1 ug/l1. In 10 samples, Vitamin B_ . content were 2.98 to 7.75

12
with an average of 5.19 + 1.90 ag per litre.

12, vitamin B. . content in powder milk
P4

The results of Vitamin 315 in powder milk were shown in

Table 13. The Vitamin B12 content in powder milk, Dusit, non fat

contained the highest amount (1.25 ug/100 gm). In 10 samples of

powder milk Dusit powder milk showed high concantration of Vitamin

o

12°

13. Vitamin Blﬁ content in milk products
<

The results of Vitamin E12 in milk products are presented

in TAble 1l4. CGruyer cheese one of the six imported cheese showed
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the highest valuec of Vitamin C© (0.45 ng per 100 gm}. Chiengmai,

12
local cheese contained 0.13 ug per 100 gm. Dutter had hicher

Vitamin 312 content than magarine.

14, Vvitamin B._ contcnt in cereals and cercals products
L&

The results of Vitamin Bl2 in cerecals and ccreals products

-

are shown in Takle 15. Therc wer2 no Vitamin D in cereals and

12
cercals products in this study.

15. Vitamin B, ,_ccntont in fruits and vegetables

The results of Vitamin 512 in fruits and vegetables are

presented in Table 16. There were no Vitamin g in fruits and

vegetables, exccpt shallot contained 0.12 ug per 100 gm and garlic

showed 0.02 ug per 1006 gm.

16. Vitamin B._ content in pulses, nuts, seeds and their products

2

The results of vitamin 812 in pulses, nuts, seeds and their

products are shown in Table 17. Pulse, nuts, and sceds were found
to contain no Vitamin 512 and the small amount of Vitamin 512 was
appeared in their products such as soy-bean paste, soy-bean curd,

fermented soy-bean and soy Sauce.



17. Vitamin B12 content in oils, sugar, sSyrups

The results of Vitamin B 2 in oils, sugar, syrups are

1

presented in Table 18. Vegetable oil contained no Vitamin Blz'

Among the animal oil, shell oil contained 0.04 ag per 100 ml.

There was no Vitamin B, content in sugar and honey contained

12
0.01 ug per 100 ml.
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TABLE 3 Vitamin 1312 content in meat and poultry.
No. Name of Foods Vitamin Bio
Thai ' English 4g/100 gm.

1 ’ 1n fle Chicken; meat, raw 2.06
2 n fiu Chicken, gizzard, raw 0.74
3 1n #u Chicken, liver, raw 14.28
4 Tn Chicken, spleen, raw 1.56
5 1n avla Chicken, intestine, raw 0.77
6 1n Mla Chicken, heart, raw 1.53
7 1n 13en Chicken, blood, raw 0.01
8 tn 1o Duck , meat, cooked 0.94
9 5 il Beef, Lean, raw 5.17
10 47 iy Beef, liver, raw 40,95
11 ¥4 n Beef, kidney, raw 12.87
12 42 Jsa Beef, lung, raw 0.793
13 A7 aalaidn Beef, small intestine 1.08
14 X7 anlaing Beef, large intestine 0.56
15 2 ¥l Beef, heart 2.06
16 ¥2 1w Beef, spleen 2.41
17 ¥ ATriwe Beef, stomach 0.27
18 ny (Wofaiiu Pork, medium fat | 5.24
19 ny Flasv Pig, spare rib ; 0.42
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TABLE 3 (Cont.) Vitamin Blz content in meat and poultry.
]
No. Name of Foods Vitamin 312 !
Thai English ;uglloﬁ gm. E
!
20 Ny NIZLWT Pig, stomach 0.0 !
21 wy) U Pig, liver raw 36.19 i
22 vy Uan Pig, lung, raw 0.57 E
23 | oy 1n Pig, kidnsy, raw 4,56 %
24 ny @ lalvn Pig, large intestine, raw 0 :
25 ny aala . 8én Pig, small intestine, raw 0 i
26 ny "la Piy, hcart, raw 2.€0 i
i
27 ny 1den Pig, blood, raw 0.16 i
23 "y fu Pig, toung, raw 1.86 |
29 E wy vy i Pig, spleen, raw 2.75
30 i ny ifu Pig, Fat, raw 0
31 ny uay Pork Ham 0.28
32 Wy wnuy Pork, formented 0.27
33 vy uo Pork, cooked 0.10
34 Ny Yoy Pork, coocked 0.13 L
35 i Wy W Pork, slide, dried 0.23 é
36 ny lansan Pork, Sausage 0.14 i
37 nu Frog, meat 0.74 I
33 funu Frog, liver 15.38 |
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TABLE 4 Vitamin 812 content in eqgs.
Name of Foods | Vitamin Bio
No. <
Thai English } ug/100 gm,
i |

1 | loulde Wovav fu Duck eqg, whole, raw 1.420

2 | laude louse &y puck cag, yolk, raw 1.398

3 | luida laway fiu puck ¢gg, white, rav 0.006

4 ! Madn ey qn Duck egg, whole, boiled 1.403

5 | Maudn louay gn Duck eaqg, yolk, boiled 1.376
6 | 1aifm lawn qn Duck eaq, white, boiled 0.004

7 | Mln fuwey #u Hen egg, whole, raw 1.013

e | 1aln launs #u Hen egg, volk, raw 1.005
9 ! Ma'ln loawrn du Hen egq, white, raw 0.006
10 | 1aln fievev qn Hen egq, whole, boiled 1.010
11 | laln louse qn Hen eqgg, yolk, boiled 1.002
12 | 12'ln lawas qn Hen eqg, white, boiled 0,001
13 | launnzvn dedey By | Quail's egq, whole, raw 0.266
14 | Tvunnem louae fiv Nuail's egg, yolk raw 0.236
15 | lounnznn lawas fu Quail's egg, white, raw 0.003
16 | launnzna fiuow an Quail ‘s egqg, whole, boiled 0.248
17 | launnzva louae qn Ouail's egg, yolk, boiled 0.240
18 | launnzy loenn qn Ouail's egg, white, boiled 0.012
19 | a3z uin Green turtle's egg, whole, 0.193

raw
20; 14 tAun l Tortoise eqg, whole, raw 0.720 ;




TABLE 4 (Cont.)

Vitamin 3__ content in eqgs

12
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Namz of Foods

No. i 12
]
Thai English pug/loo gm.
; a
21 ‘ To 1Ay Hioviay i Salted egg whole l 1.00
22 19 @unn Festoy ! Preserved, limed: whole e2gg | .85
] ! I |
23 lutanaiin i Sipat siam's eqqg ! *ug/100gm.
! ' 3.48
24 Touargite { ‘Striped mackere's egg § $.99
25 ladannszuan ' /Iong finned mullet's eqg ! 1.16
' 1
26 1odanim { Whitelined Crouper's egg i 2.18
27 Tavainzw : Sharphead snapper's egg | 2.69
I
} E




TABLE 5 Vitamin Blﬁ contant in sea fish.
FA
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SD = 0.56

No. Name of Foods Vitamin Blzl
Thai English A4g/100 gm.

1 Uany an triped mackere, raw 1.23

2 Uay 1y Salted Striped mackere 2.15

3 Uany ty Striped mackere, cooked : 1.83

4 Uan'lau Indian anchovy ' 1.92

5 Vanad plackhanded kingfish | 1.13

6 Uai L Whitelined grouper 0.95

7 Uand Raiegilled mackerel 2.34

8 Uanuaw Placklined fusilier 1.44

9 Ua iy - i Trenched sardine 1 1.63
10 dandqu Golden scad 1.40
11 Ua1Bundey Barred spanish mackerel 0.93
12 Uana132 i White pomfret 0.95
13 Uanansz Linaa Black pomfret 1.31
14 danszuan Mullet G.86
15 van Tuayu ! Rough scaled brill 2.55
1€ vanla Bonito 1.95
17 UanAumun Smooth scaled brill 0.46
18 Uaanzwaas Black snapper 0.98
19 Uarnzwauny Red snapper 1.02
20 Uaniinan Squid i 0.97

| X=1.40
i
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TABLE & Vitamin 512 content in shellfish and other marine products
No. Name of Foods Vitamin Bl2
Thai Englizh ug/100 gm.

1 6vﬂan Shrimp, small 1.65
; ﬁﬁquﬁﬂnmqﬁ Shrimp, medium 1.64
3 ﬁmmmﬂmﬁ Shrimp, large 7.06
G ﬁuuw Jiger prawn 2.36
5 QLMY ! Sitall shrimp, dried 1,35
6 wezia Eﬂuu Crab 1.36
7 oy Crab meat 2.06
8 iy Crab fat 3.05
9 Wn oy Swinming Crab 1.25
10 oy Swimming Crab meat 2.29
11 Juy Swimming Crab fat 11.60
12 Nnau Lgan Seallop 1.05
13 AEUIRIERE R0 Sea mussal 5.70
14 Hauuuauduﬁﬁ Sea mussel, dried 11.49
15 WoB AT Ark shcll 4,89
16 NBUNZHY Horse mussal 5.06
17 viouTay Ear shell 2.36
18 VOLYLAY i Vicisara doliaris, raw 733
12 l Yauuugn : Vicisara doliaris, cooked 7311
20 i nayany % Carper shell 2.39

i X =-4,158

| f SD = 3.286

(170615 b8




TABLE 7 Vitamin B_,

content in fresh watcr fish.
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12

No. Name of Foods Vitamin 812

Thai English ug/100 gm.
1 danning Featherback 0.68
2 Uagn Fresh water catfish 0.89
3 Uadou Serpcnt-héaded fish 0.7
y Uana auuriv Serpent=hcaded fish, dried 0.28
5 Uauuazuay | Frosh water 3.40
6 Uandia Ply Nil 1.02
7 Uanadia an Sipat siam 1.04
8 Uana@n uviy Sipat siam, dried 1.86
9 Uanuo Climbineg parch 0.39
10 daraae Cat-fish 0.62

X =1.10

50 = 0.92
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TABLE 8 Vitamin 812 content in paste,
No. Name of Foods Vitamin B12
Thai English ag/100 gm.
1 neAumy? o< (uwn/nn.) |Small shrimp,salted, fermented 0.89
nehumyd wo (" ) o Chanburi 0.99
nelwayd ¢ ( 0 Y Cholburi 0.40
netwoyd @0 (") . Cholburi 3.14
nzOszuav ee ( 5 ) Q Rayong 0.33
nzUizuaY wo ( " ) \ Rayong 0.95
netlszuoy mo | " ) i Rayong 1.04
nzizuan ac ( : ) & Raycng 2.05
nelaynianns o< (" ) il Samutsakorn 0.69
nzlaywmiaas we (" ) E Samutsakorn 0.87
nzdaywmsaias <o (" ) > Samutsakorn 2.45
nztayniuvsang e ") Y Samutprakarn 0.83
nelaywsusanas e ( ") R Samutprakarn 1.04
nedaynsdsims wo( " ) " Samutprakarn 0.94
Nz dayvsdsinis we( " ) " Samutprakarn | 2.27
nzdaymsdsanis so " ) o Samutprakarn 1.19
neduasdsy o (" ) " Nakornpathom 0.48
nzfsuey we (") : Ranong 2.84
nwlana <o (" ) w Stool 2.86
i
nelage <« (" )| " Stool 3.16
;I X = 1.466
! SD = 0.977




TARBLE 9 Vitamin 51 content in fish sauce

2
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No. Name of Foods Vitamin le
Thai English _ag/100 gm.

1 wdamidn Yanasou aqﬁﬁ{ Fish sauce 1.11
2 wrdamiln Sunsyd Fish saucc 0.71
3 ﬁ%ﬂaﬁnﬁh Janasou SE0av Fish sauce 0.421
4 Fve 138 ol U /ool . | Fish sauce 0.25
5 ViR finss® wanas o YN Fish sauce 0,98
5 vitensvamiln . @ v Fish sauce 1.22
7 vadannsrandn  ed Uan Fish sauce 1.56
8 VAN INS Y @.go b Fish sauce 0.43
9 VAR TULAY 10206 UM Fish saucc 0.04
10 ﬁ%ﬂaﬁwxﬁﬁqawﬁu b.d U Fish sauce 0.04

X = 0.675

SD = 0.525




TABLE 10 Vitamin B

content in Fermented Foeod.
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12
No. Name of Foods Vitamin B12
Thai BEnglish Aag/100 gm,
1 N3y Small shrimp, fermented 0.663
2 Uansay Small fish, fermented 0.766
3 a1 {umsﬁw 9) | Fermented fish 1.208
4 Tavan Fish, internal organ, 0.664
formented
5 YLy Fermented crab 0.802
S NaY WANADY Ferricnted salt water mussel 1.722
7 HaU LASIADY Fermncnted ark shell 3.393
a HOUUIITURADY Fermented Oyster 27.245
9 tﬁaﬁg ! Formented soybean 0.822
10 vAyY Nam Budu 16.543
[
i } X = 5.382
! h ! SD = 9.097




TABLE 11 Vitamin B

12

content in human milk

40

Name of Foods

Vitamin B

No. 12
Thai English Ag/100 ml,
1 whuuAu Human milk 0.031
2 YUY Human milk 0.010
3 Ay fluman milk 0.0G2
4 VAU A Human milk 0.042
5 v Human milk 0.048
6 YUY Human milk 0.022
7 WhuuA Human nilk 0.0356
8 vuuny Human milk 0.028
9 AL Human milk 0.024
10 vAuLAY Human milk 0.022
X = 0.032
50 = 0.015 {




TABLE 12 Vitamin B

12

content in fresh Cow's milk

No. Name of Foods Vitamin 812
Thai | English AG/100 ml.

1 U T o 5 Cow's milk 0:.775
2 ugqaa Cow's milk 0.705
3 UL TEn Cow's milk 0,323
4 LT 2ER Cow's milk G.298
5 wu S ER Cow's milk C.475
6 uuian Cow's milk 0.776
7 T e o 1o} Cow's milk 2.622
e ULuIFER ‘ Cow ‘s milk N.527
9 uySIERA Cow's milk 0.362
10 uuYaan Cow's milk 0.326

X = 0.519

5D = 0,190




TABLE 13 Vitamin B, content in powder milk.

12
o Nemce of Food
No. NG GF FUoEs Vitamin B
12 !
Thai English ug/100 gm. |
1 UUHVLRA 1A 13U Powdermilk, Lactogen 0.02
2 UIHIR 5T Povwdermilk, Bear 0.05
3 VU LU TR Powdermiil, Denmark 0.03
4 VLN L Powdermilk , Nan 0.08
5 uuwgﬁaﬁ Powdermilk, Dumilk 0,31
6 uuuﬂﬂlﬂﬂﬁ Poudermilk , Dumex 0.76
7 Uy in Powdermilk, Dusit whole milk 0.42
8 wuwy gin S ludludv | Powlermilk, Dusit non fat 1.25
3 uuE R\ WU Powdermilk, Dusit sweet, 0.57
, Whole milk
10 wuey 9in ludladu Powdermilk, Dusit, non fat, 0.93
swes=t
| -
E ){ = 0442
| | sp=.135




TEABLE 14 Vitamin 1412 concent in milk products.

NG Nam: of Foods Vitamin 312
Thai English 1g/1.00 gm.
il tus s Tu w masuoud Fromagc Edam checse 2.03
2 i eden i imasuaua Fromage Gouda.chezse C.04
3 wowdwnTuses ins 18y Milowrie cheese 0.04
2 tuguduv luood 1ws 1y Kraft 0.08
5 susudoni Tuddhi aus Chesdale cheese 3.02
S ipudonh luaSes Gruyer chcesa 0.45
7 e T o T Chiengmai cheese 013
8 LUy Han Butter . Australia 0.,0¢
El LUY INRY Magarine, Kraft 0.01
10 LU 1A Magarine, Star G.01
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TABLE 15 Vitamin B12 content in cercals and cereal products

Yo. Name of Foods Vitamin 812
Thai Enalish Ag/100 gm.
1 5%1 (T99d) Rice, hicghly milled 0
2 217 197 Glutaneous rice 0
3 417 afulnatu Iiccenriched 0
a 2190uils Rice homepounded 0
5 RURT (T8 (Fu) Rice noodle, raw 0
& vz (Au) Rice noodle, raw 0
7 I REIeT (Au) Coxrn o
a aunh Bread 0
3 WU ANSISUA Plain cake 0
10 wuy 1hinganla dan Chocolate | eake o
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THRLE 16 Vitamin 312 conitent in fruits and vegetable.
No. Hame of Foods Vitamin B12
Thai [ English Ag/100 om.
;
L yzaznniy Papaya unripe Q
2 ZAYNIFA Papaya ripe 0
3 H5v Ay Guava unripe 0
4 naﬁuﬁﬁﬁﬁﬁn Ragana ripe 0
5 noEM BN Barana ripe 0
6 w3 ndlwh Chilli pepper «]
7 ﬁnﬁu Swamp cabbage; raw Q
8 Maui Lan Shallot 0.12
Ej N3z 1oL Gaxlic 0.02
10 wanniauIn Chinese radish 9]

A —




TABLE 17 Vitamin 812 content in pulses, nuts and secds and their products.
T
No. Namec of Foods Vitamin B12
Thai English Ag/100 gm.
i
1 iy Pa2anut 0
2 1 oy Soybean b
3 1 3un HAungbean 0
Fyeon Mungbean sprout 8]
5 #Fvania1s Soybean sprcut 0
& Lﬁ'\f‘mfs Geerlig's cheese 0
7 LA IS Soybean curd C.09
2 1o Ay Soybean paste : 0.16
9 11 L Junuk Fermented soybean 0.09
! 10 #5 Soy sauce 0.02
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TABLE 18 Vitamin B content in oils, sugar, syrups.

1z
) ~ | ors .
N Name of Foods ! Vitamin 812
Thai E English Pg/100 gm.
1 WATRILE S | Uoconut oil C
2 A fuada Salad oil (Corn oil) G
3 vy Lard 0
4 ThiTunoy Shell oil 0,04
5 A Vegntable oil 0
o N
6 U floney 0,01
7 VAR AU WIAD Jaggery 0
B 11900 ane  sugar ! 0
| i
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