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Vitamin B.. Content Using Modified Microbioassay
in Some Korean Popular Seaweeds, Fish, Shellfish and Its Products*
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Institute on Aging, Seoul National University, Seoul 110-810, Korea

ABSTRACT

There is a limitation to estimate vitamin B,, intake due to a lack of data on vitamin B,, content in many Korean foods.
In this study, vitamin B,, content was determined in some seaweeds, fish, and shellfish and their product that are con-
sumed in Korea using a modified microbioassay with Lactobacillus delbruecki ATCC 7830. Dried laver and dried sea-
soned and toasted laver contained very high levels of vitamin B,, (66.8 and 55.2—71.3 ug/100 g, respectively. Sea lettuce
and seaweed fulvescene also contained high vitamin B,, content of 5.47—9.41 and 6.46—7.20 ug/100 g, respectively, where-
as sea mustard and sea tangle contained low levels of vitamin B,,; vitamin B,, was not detected in seaweed fusifome. Pa-
cific saury, trout, sea-bass, or squid contained 12.01, 2.00, 0.49 and 2.33 ug vitamin B,,/100 g, respectively. Ochellatus oc-
topus, and naked sand lance contained 0.72—1.43 and 3.68 ug vitamin B,,/100 g, respectively. Dried Alaska pollack con-
tained 0.19—2.64 ug vitamin B,,/100 g. Shellfish such as little neck clam and small ark shellfish contained high levels of
vitamin B,, of 30.5—40.5 ug/100 g, and mussel and abalone contained 17.71 and 7.82 ug/100 g, respectively. Of unique Ko-
rean traditional fermented seafood products, salt-fermented products of squid (2.91 pg/100 g), clams (34.31 ug/100 g), Ala-
ska pollack roe (9.98—12.02 ug/100 g), hairtail guts (4.58 ng/100 g) or small shrimp (0.58—1.55 ug/100 g), and fish sauce
from anchovies (1.52—1.78 ug/100 mL), sand eel (0.22—0.24 ug/100 mL) or small shrimp (0.19—0.78 ug/100 mL) were ana-
lyzed. A few commercial brands of flying fish roe (0.73—1.73 ug/100 g), canned tuna (0.40 ug/100 g), and fried fish paste
(0.25—0.69 pg /100 g) were also analyzed. In conclusion, vitamin B,, content in these foods, chosen considering the Ko-
rean food culture, should contribute to improve the present vitamin B,, food database. It may be helpful to estimate vita-
min B,, intake more correctly than before, and provide additional information for dietary education related to vitamin B,
and meal management. (Korean J Nutr 2012; 45(1): 94 ~ 102)
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Table 1. Test for the sensitivity and stability of the microbiological
assay
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Concentration of Total Alkali-resistant  Vitamin B,,"”
cyanocobalamin  (ng/mL) (ng/mL) (ng/mL)
Jong/mL 1043+ 123 021 042 1021119 =0 Oy MFef HED B, &
1 ng/mL 1.14 £ 0.34 0.15+£0.26 0.98 £0.11 -
B
0.1 ng/mL 0.12 +0.04 0.02 = 0.03 0.10 £ 0.02 R Aol ulod (el
Values are represented by mean + SD of 5 repeats A (R Aoy znlyola), st vildel, _]_l ="
1) Vitamin B,, = Total vitamin B,, - Alkali resistant I} Au]SR), AckA|al, Eo|A vlg] B, $hFS A% At
Table 2. Vitamin B,, content in seaweeds
Food Brand Total Alkali-resistant Vitamin B,,"”
(1g/100 g dry wth) (ug/100 g drywh)  (ug/100 g dry wh)”  (ug/100 g wet wt)?
Laver,dried (171) M? 67.58 + 3.11 0.82 £ 0.14 66.76 + 3.14
Laver,dried, seasoned and DW 71.33 £ 9.24 0.07 £0.03 71.25 £9.22
toasted (Zv]7) PU 55.40 + 7.70 0.07 £ 0.03 55.32 + 7.68
Sea lettuce, green (u}H2)) (M1) 60.12 +1.33 0.24 + 0.04 59.88 + 1.31 5.47
(M2) 86.10 £ 3.60 1.36 £ 0.20 84.74 + 3.42 9.41
seaweed fulvescene (HA§o]) (M1) 73.16 + 9.41 586 +0.14 67.29 +9.29 7.20
(M2) 46.22 + 3.56 1.04 £ 0.29 45.18 + 3.61 6.46
Sea mustard (1]2])
Wet (M) 1.23 £0.10 0.02 £0.10 1.20 £ 0.10 0.08
Dried (M) 1.96 £0.10 0.06 = 0.06 1.90 £ 0.16
Sea tangle, dried (AthAu}) (M) 0.52 + 0.03 0.15 + 0.01 0.36 + 0.03
seaweed fusifome, () (M1) 0.05 £ 0.00 0.05 £ 0.00 - -
(M2) 0.10 = 0.00 0.06 + 0.03 0.04 = 0.03 -

Values are represented by mean + SD of 3—5 repeats

1) Vitamin B,, = Total vitamin B,, - Alkali resistant factor 2) Calculated from dried yield 3) (M): No brand, purchased at traditional

market or supermarket in Seoul
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QIth (Table 2).
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Table 3. Vitamin B,, content in some fish and shells
Food Brand Total Alkali-resistant Vitamin B,
(ug/100 g drywt)  (ug/100gdrywh  (ug/100 g dry wh)”  (ug/100 g wet wh”
Pacific saury (B-])
Raw (M)? 26.64 + 3.65 0.06 £+ 0.01 26.59 + 3.66 12.01
Grilled 24.48 + 2.72 0.04 = 0.01 24.44 + 2.72 12.22
Trout (401 R 6.59 +0.17 0.04 £ 0.01 6.55+0.17 2.00
Sea bass (1) (R) 1.92 £ 0.20 0.03 + 0.01 1.89 £0.19 0.49
Naked sand lance (%))
Raw M) 12.97 +0.75 0.04 = 0.01 12.93 £ 0.76 3.68
Grilled 10.89 + 0.81 0.03 £ 0.01 10.86 + 0.81 4.12
Squid (24 ]) (M2) 10.80 + 0.66 0.01 £ 0.02 10.75 £ 0.14 2.33
Ochellatus octopus (F=3¢1])
Raw (M1) 8.28 + 0.50 2.36 £0.19 591 +0.32 0.72
(M2) 10.47 + 0.20 0.79 + 0.09 9.69 £0.23 1.43
Steamed (M1) 7.10 +£0.78 0.40 £ 0.11 6.70 £ 0.68 0.88
(M2) 8.64 + 0.34 0.64 + 0.08 8.00 + 0.33 1.58
Alaska pollack, dried, yellow (ZEjE) (M) 3.64 £0.28 0.19 £ 0.03 3.45 £ 0.26 2.64
Alaska pollack, dried (£013z) (M2) 1.73 + 0.21 0.16 + 0.02 1.57 + 0.1 0.19
Little neck clam (8}x]2}) (M1) 219.7 £ 2.7 22.6 £ 1.1 197.2£23 36.1
(M2) 1442 + 59 3.80 £ 0.27 140.4 + 5.6 30.5
Small ark shell (A}779}) (M1) 181.2 + 37.2 0.23 £ 0.03 180.9 + 37.2 40.55
(M2) 201.5 +£7.55 0.05 £ 0.02 201.5 £ 7.54 45.12
(M3) 180.3 + 22.9 0.02 = 0.01 180.3 + 22.9 36.97
Corb shell (A Z=7H) (M1) 28.66 + 2.36 1.18 £0.16 27.48 + 2.44 2.52
(M2) 31.26 £ 1.05 1.19 + 0.09 30.07 £ 0.98 2.77
Mussel (33 (M) 150.6 + 4.23 0.053 £ 0.01 150.6 + 4.24 17.71
Abalone (H%) (M) 45.53 + 1.22 3.47 +0.08 42,05 +1.29 7.82
Pond snail (3=%-3) (M) 6.13 £0.24 0.13 £0.02 5.99 £0.22 1.02

Values are represented by mean + SD of 3—5 repeats
1) Vitamin B,, =

Total vitamin By, - Alkali resistant factor  2) Calculated from vitamin content in dried sample and drying yield 3) (M):

No brand, purchased at traditional market or supermarket 4) (R): No brand, collected at restaurant



98 / AR B 2F U ojsfFe 1 7hgES] e B, T £4
o, T =oll AR w21 242 0.88 ug/100 g 1.58 ug/
100 gOllth. Holis Fojax'et= o] 5O & ZAE|o] ATt
Q‘— 74_1,]- Q-EH 7_010].0:] xxlo1A—] H x—ls} 7-1J4_ H]E]_Ul B, & felg
2 217 0.19 ug/100 g, 2.64 ng/100 g2 z}om m{ ik

2705 F7el et Zols glon thAllz Ao Hlste]
HIER] B, $Hego] ol$- =2 A Halrh x|k 2714 Al
=9 HIeH B, $d-2 212} 36.1 ug/100 g, 30.5 ug/100 g°|
Qa1, Aardk 3782] A&+ 22 40.55 ug/100 g, 45.12 g/
100 g, 36.97 ug/100 g & w9 =2 Wi WA= 7Y 27}4]
AlEE 252 ug/100 g2} 2.77 ug/100 gdltoll E)72] eForom &
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Table 4. Vitamin B,, content in Korean popular salt-fermented fish and shells

Total Alkali-resistant Vitamin By,
Food Brand -
(ug/100 g dry wh)  (ug/100 g dry wh  (ug/100 g dry wh"” (ug/100 g wet wt)®
Squid, salt-fermented (24 o] A) HS 6.37 +£0.33 0.94 + 0.25 5.44 +0.14 291
Clams, salt-fermented (Z7141) HS 121.8 £ 16.9 6.07 £ 0.69 115.7 £ 16.7 34.31
Alaska pollack roe, salt-fermented (J&+4)  HS 30.55 + 1.37 0.25 + 0.02 30.29 + 1.36 12.02
DG 30.76 + 2.08 0.17 £ 0.02 30.60 + 2.06 9.98
Hairtail guts, salt-fermented (2244 (R)? 10.43 + 0.72 0.39 £ 0.05 10.03 + 0.68 4.58
Shrimp, salt-fermented (A-%-%) SH 6.45 + 0.70 4.71 £ 0.57 1.73 +1.05 0.58
WS 12.07 + 0.61 7.85 £ 0.41 4.22 +£0.90 1.55
HS 11.40 £ 1.17 8.79 £ 1.00 2.61 £0.17 0.86
(M)? 4.53 £ 0.08 2.18 £0.20 2.34 £0.27 0.91

Values are represented by mean + SD of 3—5 repeats

1) Vitamin B,, = Total vitamin B,, - Alkali resistant factor 2) Calculated from vitamin content in dried sample and drying yield 3) (R):
no brand, collected at restaurant 4) (M): No brand, purchased at traditional market

Table 5. Vitamin B,, content in some fermented fish sauce for Kimchi

o Vitamin B:,”

Food Brand Total (ug/100 mL) Alkali-resistant (ug/100 mL)
(ug/100 mL)
Anchovy, salt-fermented sauce (Ex]A) HS 1.70 + 0.02 0.18 + 0.03 1.52 + 0.02
DS 1.79 + 0.26 0.02 +£0.01 1.78 £ 0.25
Sand eel, salt-fermented sauce (7 2] A4 A) HS 0.27 + 0.04 0.05 + 0.00 0.22 + 0.04
HC 0.41 £0.04 0.17 £ 0.01 0.24 £ 0.03
Shrimp, salt-fermented sauce (A]$-2141) DS 1.08 + 0.06 0.30 = 0.03 0.78 + 0.09
CJ 0.76 = 0.04 0.57 = 0.09 0.19 + 0.06

Values are represented by mean + SD of 3—-5 repeats
1) Vitamin B,, = Total vitamin B,, - Alkali resistant factor
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Table 6. Vitamin B,, content in some processed products of sea foods

. Vitamin B,,
Food Brand Total(ug/100gdrywt)  Alkali-resistant (ug/100 g dry wt) g/ 100G arywh) (ug/100gwelwh’
Flying fishroe (G*%) DL 6.49 + 0.65 0.18 £ 0.08 6.31 £ 0.61 1.73
HG 4.01 £ 0.08 — 4,01 £0.08 0.73
Tuna, canned (3] 74) DW 2.84 + 0.67 0.02 + 0.01 2.83 + 0.68 0.40
Fish paste, fried (¢15) PW 1.51 + 0.06 0.11 £ 0.03 1.40 + 0.04 0.69
DL 1.15 +0.09 0.03 +£ 0.01 1.13 £ 0.10 0.44
DW 0.61 £ 0.14 0.03 £ 0.01 0.58 £ 0.15 0.25

Values are represented by meanzSD of 3—5 repeats

1) Vitamin B,, = Total vitamin B,, - Alkali resistant factor 2) Calculated from vitamin content in dried sample and drying yield
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A ot 27 Foll Wt AolE AUSS & AUt & o
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o 2 Ko} 23t vlelyl B, g A} ak3ich

D) HERI B, - 2435 23t sl2F Folle= 1x7
(6676 ug/100 g dry wt), Z017] (55.32~71.25 ug/100 g dry wt),
Amta] (5.47~9.41 ug/100 g), HA©] (6.46~7.20 ug/100 g)
9] gheFo] v|s=sHA| - =9kom, Eu|Y (0.08 ug/100 @), 11
1] (1.90 ug/100 g dry wt), ZATkAE} (0.36 ug/100 g dry wt)
TOIRAL, Fol e HEEA] otth

2) o}FE= FA (12.01 ug/100 g), 01 (2.0 ug/100 g), =
o] (0.49 ug/100 g), %¥ml2] (3.68 ug/100 g), 24 (2.33 ug/
100 g), F=F1] (0.72~1.43 ug/100 g), E-013E (0.19~2.64 ng/
100 g of dry wt)7} E-A=]Q]ch

3) F ol A= BRI (30.5~36.1 pg/100 )3 AjAza} (36,97~
4512 ug/100 g)2] HIEM] B,, gaFo] ul-$- =9kar, &3+ (1771
1g/100 @) A (7.82 ug/100 @)= =& Ho|gl o), WA %
7N (2.52~2.77 ug/100 g)i= A o= ofet,

4) AR Foll= 2714 (34.31 ug/100 99 ol 7H =
grom, kAl (9.98~12.02 ug/100 g), 22|44 4.58 ng/100
2),27o1A (291 ug/100 g), A-$-Al (0.58~1.55 ug/100 g) <=
o]t

5) 7:};2] 34\ 7]],1/].3]0]4}% /\H Ooﬂx«]
o] vlehyl B, 3kS 217} 1.52~1.78 ug/100 g, 0.22~0.24 ug/
100 g, 0.19~0.78 ug/100 g2 Bx|oA2] ghegfFo| 714 =9kt

6) GA%, FAAexH, F1l o159 vlgt B, 32 27}
0.73~1.73 ug/100 g, 0.40 ug/100 g, 0.25~0.69 ug/100 go|irk.
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g Zo 2 7jetH, ko 2 Hrt AEHo] il AA Q] AlAH
& 2o Aol A -5 Zo B2 kst 73
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H =122 920108 AE (-
AA el 2] Y& whof 4=

S8l %)) Aglo R Fha
W5 1% (2010-0008081).
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