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Vitamin B., Content Using Modified Microbioassay
in Some Korean Popular Seaweeds, Fish, Shellfish and Its Products*

Kwak, Chung Shil' - Park, June Hee - Cho, Ji Hyun
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 ug/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)

KEY WORDS: vitamin B,,, seaweeds, seafood and it product, microbioassay.
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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 1043123 021 042 1021119 =0 Oy MFef HED B, &
1 ng/mL 1.14 £ 0.34 0.15+£0.26 0.98 £0.11 _
SES
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 (RE Aoy zvlola), e, vildel, _]_' ="
1) Vitamin B,, = Total vitamin B,, - Alkali resistant I} Au|SR), AckA|al, Eo|A vled] B, $HeFS A% At
Table 2. Vitamin B,, content in seaweeds
Food Brand Total Alkali-resistant Vitamin B,,"”
(1g/100 g dry wt) (ug/100 g drywh)  (ug/100 g dry wh”  (ug/100 g wet wt)”
Laver,dried (7)) 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 (&1131) PU 55.40 £ 7.70 0.07 £ 0.03 55.32 + 7.68
Sea lettuce, green (z}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 (WA 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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Az719] viel B, $FF2 66.76 ug/100 go]aL, 2714 A
+9] znjFro|-& ZFz} 71.25 ug/100 gt 55.32 ug/100 g &2
T4 2ol o Zpol7t qllont ZAtol & ok 1ol
A| HIEH B, 3FeFo] 4t A0 = Ho|R|= ottt =Au}
2 2712 A=l vl B, $HF2 547 ug/100 g (59.88 g/
100 g dry wt)¥} 9.41 ug/100 g (84.74 pg/100 g dry wt) 2.2
A3} vl=gh 2ol lek gk, ohefj o} vlsegh SR<l wlgol
 FT 2ol 17HAIEY stE dEAHA A7 24 5
7FehaL Ql=tll 27HA] AlmE tdske] =A% Aat 242F 7.20
ug/100 g (6729 ug/100 g dry wi)%¥ 6,46 ug/100 g 45.18 ug/
100 g dry wt) .2 ZJo|u} utefje} vl=stgich njej o] vletyl
B, §=2 #oluf ghefjof] v|sto] vl Wkt E1|%2 008
ug/100 g (1.20 ug/100 g dry w)F, Au]=L 1.90 ug/100 g
dry wtolSlth. = 2je] @ol AR&E= ZthA|nte] Hlek]
B, &2 036 ug/100 g dry wto & n|dHc} to| Uelch
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Qrth (Table 2).
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S FO] shel FA= AR 78 7hadA] Hed
oA & A& ST A3} Z42F 12,01 ug/100 g, 12.22 pg/
100 g&. =2 F-o] o] w2 Hlefl B, gHeFe] Hshe= ¢l
ok Aol Al Y7t Fol2]e} wol2lo] Hlel B, $FS 7
7} 2.00 ug/100 g, 0.49 ug/100 go1Jrt.
Frlels A2 vz 2 W e 2
= AASHA] AL B AdFfsh= A gke] Sl LHXJ% AASHA
a1 AL sfo] AT} 12 12 BARE A 27} 3.68 ng/
100 g, 4.12 ug/100 g HA] ¥ 2to]7} QIIeh 24of AJZ71¢]
Hleld] B, $5k2 2.33 ug/100 gol§lal, F=Fu] A 271 *l

§2

3l 2 E A A= glelo Z] or
‘_.‘5., 27" ]—‘] x ]ioﬂ _]\‘ ]E]'L]. B127]' 7‘]—‘] DEQ ] o E'J H]lﬂ—U] B, 3l b‘I—F/l:__ 072 ug/lOO gﬂ' 143 pg/lOO go]
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 (%¥v]2])
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 (274 1) (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)  (M1) 3.64 £0.28 0.19 £ 0.03 3.45 £ 0.26 2.64
Alaska pollack, dried (£013E) (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 £ 5.9 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 (Z3H) (M) 150.6 + 4.23 0.053 + 0.01 150.6 £ 4.24 17.71
Abalone (%) (M) 45.53 + 1.22 3.47 +0.08 42,05 +1.29 7.82
Pond snail (=$-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 S| 2F U ojsfFe 1 7hgES] v B, T £A
o, T =oll AR w2 242F 0.88 ug/100 g 1.58 ug/
100 gollth. Hojaxs Fojax'eh= o] o8 A E|o] ATt
Q‘— 7%,]- Q-EH 7_010].01 xxlo1A—] H x—ls} 7:1‘\4_ H]E]_Dl B, & felg
2 247 0.19 ug/100 g, 2.64 ng/100 g2 x}om m{ ik

2705 F7el et Zols glont thAll= Ao Hlste]
HIEH] B, gHFo] w9 =2 ek Hleh vpA|E 2717] A
=9 HIeH B, $d-S 212t 36.1 ug/100 g, 30.5 ug/100 g°|
QaL, Mz 3744 A& 242} 40.55 ug/100 g, 45.12 ng/
100 g, 36.97 ug/100 g & - =2 Wi WA 27 27}4]
AlRE 252 ug/100 g2} 277 ug/100 gdltell =)7] eForom &
Shrl &8 72} 1771 ug/100 g, 7.82 ug/100 goIQick =3t H
RN ol Wol ol§El= =9-9] Hlel B, ok 1.02
ug/100 gtk

A7 AR

2AojZ1e] vlEH B, $FFS- 291 ug/100 g, 271312 3431
ug/100 go|%l.om tﬂﬂm 2714 A|®.2] vleh B, 3FekLe 7t
7+ 12.02 ug/100 g2} 9.98 png/100 golgick 7*%]% AL 4.58 ug/
100 go]3laL, A AL 470 A BS F5}o] HASH AT} 058~
1.55 ug/100 g WHJollA] AFsE holl ZFol7t QASITh (Table 4).

T2 AAE @2 uf AHEshs HANA, kA, A

ool thate] 22k A th2 271 e) SAME

R
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< Y5t
Ay} B o] wjenl B, $aF2 247} 1.52 ug/100
mL} 178 ug/100 mLo]g.om, 7Rzl A2 0.22 ug/100 mL
9} 0.24 ug/100 mL, AH-$-H41-2 078 ug/100 mLZ} 0.19 ug/
100 mLZ BxoiA12] vjel B, gfo] 713 &4t} (Table 5).
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e} ARHE

R RS IR Sl
&2 20 3] AlE
W Z12F 173 ug/100 g2} 073 ug/100 g= A&
o gebslat Hlwehd A e g
o] vlekl By, T2 040 ug/100 gol3lom, 371 SJAke] Al
< FYlsto] B3 F11 o5 22 0.69 ug/100 g, 044 ng/
100 g, 0.25 pg/100 g ©]AT} (Table 6).
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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 wi) (ug/100 g dry wh)  (ug/100 g dry wh" (ug/100 g wet wh)”
Squid, salt-fermented (&3 o] A1) 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 (F&+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 (ZF2]4:4) (R? 10.43 £ 0.72 0.39 £ 0.05 10.03 + 0.68 4.58
Shrimp, salt-fermented (A$-%) SH 6.45 +0.70 471 +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 +0.20 234 +0.27 091

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

1) Vitamin By, = 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 (B2 %) 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 (7h21 A1) 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]-%-21A1) DS 1.08 + 0.06 0.30 + 0.03 0.78 + 0.09
ClJ 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 Ayl (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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D) HER B, S 2435 23t sl2F Folle= dx7
(66.76 ug/100 g dry wt), 2117 (55.32~71.25 ug/100 g dry wt),
mube] (547~9.41 ug/100 g), WA (6.46~7.20 ug/100 g)
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