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Detemination of Volatile Basic Nitrogen in Fish
by Capillary Electrophoresis(Part 2)

Masanori NAKASHIMA, Seiji NISHIDA

Summary

Determination of volatile basic nitrogen (VBN) in fish by capillary electrophoresis(CE) were studied
in formor report, but peak of trimetylamine (TMA) was influenced by sample matrix. The method was
improved using N » gas through distillation-CE. Sample fish were extracted by 3% tricloroacetate.
Extract was measured 10ml in a distillation flask. After addition of 50ml water, 35g potasium carbonate
Sthe flask was incubated under 37 °C water for 40 min.,and through N . gas 800mV/min.. VBN was
collected with 0.02mol/L hydrocloric acid solution. Recoveries of ammonia (NH 1), TMA dimetylamine
(DMA) were beyond 90%. VBN by Conway's micro diffusion method and total volatail nitrogen (NH 4

and TMA) detected distillation-CE method in fish showed a good correlation (1=0.9978, n=25) .

Key Words : ¥vt" 7)-B&IKE) capillary electrophoresis, M HEME 2 volatile basic -
nitorogen, 7/%=7 ammonia, M AFAT73/ trimethylamine, ¥ #4737 dimethylamine,
A raw fish, BEAH distillation

I & C & I I MMBLUAEE

FEH GITRTR DT, ANEPOBERMEEEESR (VBN)
D EX ¥ ©7 ) —ERIKE) (CE) #AWTHRE L.

VBN OXFHTHAHTE=T (NH), ~Y AFL
T 2 U(TMA), P AF T 2 (DMA) 12 & OERMET
SUESHERTAILICLY VBN 2IE Lk,

LosLeds s, BiE "Clk TMA v —25EL IchE
v— 7 8350, BREOBRHIIHERLEY Bl
DRIPART MUZ X BRENRTET, PELRWEF
Y— RO LN 2 CAHRE, BiCkBE 2%, VBN
OFEFMIZFB L, ANED MY 7 o oFEE (TCA) ik
EERBEETHOZELTCRHRULLLZA, PEY—IN
BRETE RIFBFEERABON-ZOTHRET 5.

1 @M TR BRI B
(HpTE ERTEEFZERFRHRAr ¥ —)
2 BT R BREN AT BLFERCRABTR  #ELEDM)

1. B#
B TMREMEERETNPOAFE LA VY, AV F,
< IA, NTF, AXXE

2. BXBLUVEHRK
(1) #E HEJFTHE (4 1000ppm)
NH: AZHERRIR « AL T B = A (BR) % 89.15mg &
Y, 0.02molL. HCL < 30mL IZERE L 7=,
TMA ZHEER  ERE b Y 2 F A7 2 (FisR) &
47.7mg &Y, 0.02mol/L. HCL C30mL IZEZE L.
DMA 1ZHERTE RV AF AT Ik 1 &) %
53.1mg &Y, 0.02mol/L HCL ¢ 30mL |Z/EZ& L 7=,
MMA IZHEVIR  IRERE ) AF AT I (Pt %
65.3mg &Y, 0.02moVL HCL T 30mL IZEZ L7z,
Q) L USERREA
b Do EEER (FORHRR) , IREEAD U U A (FodiiR)
(3) C E vkEhig
A Y (FEFR), 18-Crown-6(1,4,7,10,13,16-



~XY AL s ETh R B L.
20mM A 3 &/ —/, 0.5mMI8-crown-6 VAR & TR L,
IM BEERC pH4.S (2725 X HITFREE L 72,
#li7K 1T Bamstead #E EASYpure THEZE 178M Q -
mIZTRE L2 b 0w Huve,
(3) VBN JIE RS
R AR A HERILERY 1o T2,
Z ORI T TR O RS & HV .

3. %&

oy = A EEIEARENOMEIREEEY, CE
BT o — Ly b Ny h— F{P)#f HP3DCE &
A5 5 G1600 B L.

4. HEBBHOTSE
N EOFREEAMI L, T 0 5g i 3%TCA20ml %

Mz, KEIJHAP—TH—{LL I%TCA T 50ml IZ7E

75 Uiz, & < IBFn LT 10 4 RMkiE % A#K (TOYO No.5A)
RAWTAB L.

Z O AN 10ml #Y, 7K S0ml (ZREES ) 35g MRz
TAR VEREMZ, 37 COKE LT 40 HSHEERDT A
CIERERE ATV, 0.02moVLHC] A 9ml IZHEL,
7K C 10ml {2 EA#% CE AR L Lz,

REFHE
(1) VBN
ayyx A EBERAVIBEIBIEC X D RIE L.
7235, WEGM (137°C80 L L.
(2)CE ¥ (R & R U 4:48)

Xy Y— Ta—AXFRYIH PWETIS p mAZ

£ 72ecm &K 80.5cm
PRENTE ; 20mM A X ¥V —/b, 0.5SmMI8-crown-6, pH4.5
ET ; 20KV (Positive) F+ 7 U —EE :150C
HEEAR (NER) ; 500mbar ¢ s
M  Sig 280/40nm , Ref 210/10nm
FLvayFva=yvy . 45H

I #HREIVER

1. BERRBEO®KE

B A% 3 BREHE L CAREIZHE TCA L,
HiR % MK %, CE TN L HELL 5, Fig
1TIRTEEY BRGRF v— LN, NH & TMA
PRHsh .

Fh, ~TFE20CT2 HEKE L& &0
OF v— b % Fig.2 (DT, EEARIORETHITLE

AR TR R, 26, 2001

NeFOF ¥ — k& Fig 2 QUITRT. TMA OiE< O
ﬂ%%é;nﬂ\%)@mﬁ L&,

™
NH4 :
(B) o
WA
S L
| !
5 7  min

Fig.1 Electrofelogram of (A)10ppm standard solution of
NH 4, monometylamin (MMA) DMA,TMA and (B) volatail
amine of*Skipjack tuna preserved for 3 days at 20 ‘C
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Fig.2  Electrofelogram of (1)not using N : gas through
distillation and (2) using N = gas through distillation
(A)2.5ppm standard solution of NH 4, MMA,DMA
and TMA
(B) volatail amine of Yellowtail preserved for 3 days at
20°C
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Fig.3  Effect of distillation time on recovery of NH 4,
MMA DMA and TMA at there level of 1mg

QYERBRER I UBEEY ) v LARNE
ERBZEEL 600 ~ 1000mL/min DORICHRET L2

REREXAONZ PO T, MERN/KE ZITHh
720N 800mL/min & L7z, k7=, 7k ViRMER 30g
~ 50g THEETL 7248, NH,TMA DMA OENERIZ KX 74
BV LN 12080 T, BIEEL 35g i L.
(4) FEETRR

TREEFREH 0.5ppm 7> 5 S0ppm TR’ = 0.999 o BLAT/R
MABONTZ, REBROTRR 0.5ppm #BERBICHRET
5L, REHEE L L C NH-N | 3.9ppm, TMA-N 1k
1.2ppm, DMA-N 1% 0.86ppm & 725, BREEDREL LT
FBHRE 40ppm (dmeg%) HNIT+H5 0T, ERTHEIE
%, NHe-N X 39ppm(3.9N-mg%), TMA-N {X 12ppm
(1.2N-mg%) , DMA-N i 8.6ppm (0.86Nmg%) & L 7=.

3. RELMEIBZLOBERS LUBETL
BRERENE (AU, IVF, w51, A%, ~
<F) #20°CCO0B, 1H, 20, 38, 6 ABKEL
TNH,, TMA, DMA A& E- b0z Bl e L, TCcA
A ITOIETLEIE T VBN %, AT NH - TMA -
DMA Z57BIER L. #2E% Table 117K

(1) AR EPLEE & OB

AL L WETERE & OWEBORER 2K b7, #RIT
Fig. 412759 £ B W ARBIRE r = 0.9978 &5 RAFAH
BTG O, AE & RBRICIEILEIE L RZE ORI
HBHT LR TER,

Table 1 Analytical results of NH i, MMA,DMA and
TMA by N = gas through distillation-CE method and VBN

by Conway's micro diffusion method in fish

Sample distillation—-CE method micro diffusion
(Days) method
ammonia_TMA DMA Total-N VBN
Sardine (0) 15 ND ND 15 14
(1) 20 ND ND 20 19
(2) 27 7 ND 34 3N
(3) 38 6 ND 44 40
(6) 264 11 _ND 275 275
Skipiack (0) 23 ND ND 23 22
‘ 1) 23 ND ND 23 22
(2 23 ND ND 27 26
(3 37 2 ND 39 46
(6) 90 5 ND 95 89
Red sea bream(0) 15 ND ND 15 14
(1) 16 9 ND 25 22
(2) 21 43 ND 63 59
(3) 40 45 ND 84 80
(6) 257 31 ND 289 316
Sea bass (0) 13 ND ND 13 15
(1) 14 ND ND 14 13
(2) 21 1 ND 23 24
3) 85 17 ND 103 98
(6) 310 31 ND 340 331
Yellow tail (0) 15 ND ND 15 17
) 19 ND  ND 19 20
(2) 33 8 ND 41 48
(3) 87 14 ND 102 105
(4) 375 18 ND 302 370
ND : NH«<3.9 TMA< 1.2 DMAK0.86 (N-mg%)
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Fig.4 The correlation of VBN in fish that was analysed by
Conway's micro diftusion method and N: gas through
distillation-CE method (n=25)
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Variatin of NH 4, DMA, TMA and VBN in fish for 3 days at 20 °C
NH ., DMA, TMA were analysed by N : gas through distillation-CE method.

VBN was analysed by Conway's micro diffusion method.
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