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Distribution of Vitamin B;» Binder in the Water of Uranouchi Inlet, Japan

Toshitaka Nishijima,* Jingguo Zhang,* and Kimio Fukami*

The method for analizing vitamin By, binder in natural seawater was evaluated. Based on this
evaluation, the distribution and seasonal variation of free and bound B,; in the water of Uranouchi In-
let were investigated. Through these studies, the relationship between the content of By; compounds
and other environmental factors in seawater is discussed.

The protein-coated charcoal method was found to be an applicable and reliable why to deter-
mine the By, binder in seawater samples. The water of Uranouchi Inlet is rather eutrophied, and the
content of total B;, in the water ranged from 1.5 to 15.2 ng/!. The concentration of free B;;was 0.02—
12.9 ng/l. The content of B;, bound to By; binder (bound B;;) ranger from 0 to 5.1 ng/! in the water.
The ratio of bound B, to total By, averaged 35%. The content of bound B,; correlated closely with
the concentration of chlorophyll @, phosphorus, and COD, therefore some of the sources of B;, binder
in seawater seem to be produced by phytoplankton and/or organic substances.

The result reveals that the By, binder exists in eutrophic seawaters to some extent all year
round, and that the By, binder in the water could influence the growth of organisms requiring B;; and

the succession of phytoplankton species.
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Fig. 1. Sampling stations set up in Uranouchi In-
let. Parentheses represent the water depth of
station in meters.
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Table 1. Separation of free B,; from total B,, by protein-coated charcoal treatment

Sample Sample+Free By, (100 pg)
Series Recovery of
Total Blz Bound B]g Total BIZ Bound Bu free Bl2*
(A) (B) © (D)
1 459 pg 4.1pg 141.0 pg 4.5pg 94.7%
2 87.8 3.8 176.0 4.5 87.5
3 87.8 5.6 188.0 6.5 99.3
* Recovery of free B1g=-(—c-—D)l%m(é‘——le 100.
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Table 2. Reproducibility of the determination of total and bound By, by protein-coated charcoal treatment

Sample A Sample B Sample C
Series
Total By, Bound By, Total By, Bound By, Total By, Bound By,
1 5.6 ng/! 2.5ng/l 7.0 ng/! 3.9ng/! 6.3ng/! 2.7 ng/l
2 5.3 2.2 7.8 3.9 b.4 2.6
3 4.8 2.5 7.0 4.2 5.7 2.9
Cv* 7.7 7.2 6.4 4.3 7.9 5.6

* Coefficient of variation (%).
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Fig. 2. Distribution and seasonal variation of total
B, in the water of Uranouchi Inlet.
Sampling depths: 0 m G, 4 m G, 8 m @@,
12m @, and 16 m BP.
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Table 3. Some physico-chemical properties of the water in Uranouchi Inlet

; Total Total Total
Sag;}:léng st Dc;;l)th Tﬁ?}é‘P- 592 Oggm Oggll))m nitf&gen phos‘morus S‘lgﬂ/‘; xl%aﬁcct:ﬁisa/ml
'91.Aug.19 1 0 294 30.5 6.5 24 29.6 1.5 —_ 10.0

4 26.8 31.3 2.3 1.6 10.9 2.6 — 11.0

8 25.8 31.3 0.3 24 20.9 2.5 — 3.3

2 0 30.3 31.1 8.0 1.5 23.1 1.4 — 7.5
4 27.7 315 7.1 14 20.0 1.5 — 2.8

8 27.1 31.9 2.8 1.2 24.9 1.7 — 2.7

12 27.1 31.9 2.8 1.3 28.9 2.0 — 2.3

16 26.8 32.0 3.1 11 21.6 2.7 — 2.6

3 0 28.7 32.0 6.7 1.6 26.0 0.6 — 3.0
4 275 32.3 6.9 1.2 16.1 1.2 — 1.9
’91.0ct.23 1 0 22.4 31.2 7.5 2.2 20.1 22 13.2 1.2
4 22.4 31.4 75 21 19.8 2.3 15.3 1.1

8 22.3 31.5 7.5 1.4 19.7 1.8 12.3 11

2 0 22.6 31.6 7.4 1.2 12.7 1.4 6.1 21
4 22.4 31.7 7.5 0.80 14.6 1.7 12.3 2.1

8 22.5 31.9 74 0.80 15.2 1.3 12.7 2.1

12 22.6 32.1 74 0.83 18.7 1.5 10.8 1.9

16 22.7 32.2 7.5 11 15.8 1.6 8.9 1.7

3 0 22.6 324 74 0.83 15.2 0.8 7.3 14
4 22.6 324 6.4 0.71 13.2 0.9 6.8 1.7
’81.Dec.18 1 0 - — — 1.2 27.6 1.3 14.2 1.8
4 — —_ — 1.5 153 0.8 11.3 24

8 — — — 0.39 19.7 1.2 74 1.0

2 Q - — — 1.6 15.4 0.9 6.2 1.3
4 — — — 0.60 14.5 1.1 14.2 1.8

8 — — — 0.30 16.3 1.3 9.1 14

12 — — — 0.42 14.2 1.6 5.5 1.1

16 — — — 0.54 18.6 13 6.6 1.6

3 0 — — — 0.30 11.8 0.9 1.2 7.6
4 — — — 0.48 11.9 0.8 1.3 4.2
'@Feb20 1 0 115 332 65 062 68 11 41 15
4 11.5 333 6.6 0.74 6.8 1.1 4.3 1.8

8 11.5 33.3 6.6 0.81 3.8 0.9 4.7 1.7

2 0 12.8  33.6 8.0 0.84 5.1 0.9 5.5 1.5
4 12.9 33.7 7.4 0.49 4.5 0.9 6.0 1.7

8 12.8  33.7 6.6 0.74 2.2 1.0 5.6 1.3

12 12.9 33.7 6.7 0.42 1.3 0.9 5.6 14

16 129  33.7 6.6 0.42 6.7 0.8 4.8 1.4

3 Q 144 340 51 0.78 3.4 0.7 2.9 1.6
4 144 34.1 5.0 0.19 0.9 11 2.6 0.9
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Table 3. (continued)

. Total Total Chl.e Total
Sagg;léng St. Dfigth Tf;‘,‘é‘p- 892. OZDPgm Os pomn mt;c;fen phos:l)ﬁc’rus i lt())%ccfeellilsi' "
'92.Apr.15 1 0 16.7 28.0 8.7 1.2 17.4 0.4 7.7 7.2

4 18.0 314 8.0 1.3 214 0.3 5.1 2.9

8 17.1 31.7 8.3 2.2 44.0 1.9 54 1.6

2 0 18.1 28.8 8.1 1.3 23.8 0.6 5.0 4.4
4 18.1 31.6 7.9 0.74 17.8 0.3 4.6 2.5

8 17.6 32.1 8.1 0.74 184 0.3 6.9 2.6

12 16.4 32.2 8.6 0.80 24.6 0.4 1.9 1.5

16 15.6 32.5 8.9 0.71 17.6 1.6 0.7 0.9

3 0 18.2 31.7 7.9 0.80 184 0.2 3.0 2.4
4 18.2 31.9 7.9 0.37 18.4 0.3 3.6 2.3
'92.Jun.10 1 0 22.8 22,5 10.8 1.7 27.2 1.1 20.0 4.8
4 23.3 32.1 5.6 1.8 30.8 1.0 20.5 3.5

8 22.1 32.8 0.42 2.6 22.3 1.2 7.6 2.7

2 0 23.5 25.5 10.8 1.8 18.7 0.5 6.5 4.3
4 23.1 32,5 7.2 1.2 18.2 0.7 20.4 2.5

8 231 32.5 5.7 1.2 18.2 0.6 9.0 2.1

12 22.1 32.5 3.2 1.3 175 11 2.9 1.8

16 22.1 32.5 2.5 1.2 22.5 1.8 15 2.2

3 0 23.1 31.2 8.9 1.3 21.3 0.6 6.5 2.2
4 23.0 31.8 6.6 0.83 21.8 0.6 4.9 2.1
'92.Aug.26 1 0 25.3 4.7 8.7 1.2 49.0 1.6 7.6 3.1
4 274 24.0 4.2 2.0 54.8 1.6 8.8 7.7

8 27.2 271 0.8 14 41.6 2.9 7.0 8.1

2 0 26.9 8.3 8.8 1.6 39.3 1.2 3.5 2.7
4 26.4 24.9 4.0 1.6 41.7 0.9 7.0 4.9

8 26.9 30.1 1.5 0.83 35.5 1.5 7.3 3.5

12 26.5 31.6 0.14 1.3 38.3 2.1 6.2 5.2

16 26.4 31.6 0.04 1.3 46.3 4.4 5.1 5.8

3 0 25.7 21.2 6.2 2.3 46.2 1.6 4.2 8.2
4 25.8 22.7 4.3 1.0 40.8 1.9 3.9 74
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Fig. 3. Distribution and seasonal variation of free
By; in the water of Uranouchi Inlet.
Sampling depths: 0 m @&, 4 m G, 8 m @,
1Zm @,and16m .
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Fig. 4. Distribution and seasonal variation of
bound B,, in the water of Uranouchi Inlet.
Sampling depths: 0 m ), 4 m E,8 m @D,
12m @, and 16 m E.

Table 4. Correlation coefficients between the con-
tent of By; compounds and some enviromental
factors in the water of Uranouchi Inlet

Total Total Total Free
CcoD % P Chla By
Total By,  0.44* 0.34* 0.58* 0.19
Free B,  0.31* 0.33*2 0.54* 0.10 0.92%

Bound By, 0.43* 0.15 0.26* 0.26* 0.44* 0.06

*! Significant at the 5% level.
*2 Significant at the 1% level.
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