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Determination of Ammonia (NH;) of Dried Fish

Products by Modified Micro-Diffusion and

Colorimet;'ie Method

Tsai -Fa Chen arid Yueh- Er Shiue

The ammonia ( NHs ) content of dried fish products tested by combination of
micro- Diffusion. and colorimetric method was better than by distillation method
and ammonia electrode method. -The Standard deviation of Micro-Diffusion and
Colorimetric method was less than 2mg% in all samples and the recovery close
to 100%. Owing to the strong alkalinily and heating, the analytical value of
Distillation .and Electrode Methods were higher than that of Micro- Diffusion and
Colorimetric Methed.
~ There were no reaction of Nessler’s reagent to TMA, and DMA, therefore,
the ammonia content analyzed with micro-Diffusion and colorimetric method was
not affected by the volatile amines. The relationship between volatile basic
nitrogen (Y ) and ammonia content ( X ) in the dried fish products can be expressed
as Y = 0.7564x + 8.4276 with the coefficient r = 0.9801.

The ammonia content was low when the VBN was high. Not’ only -because wolatile
amines ( TMA . DMA. etc ) increased after the product getting deterioration but
different approach of titration and spectrography.

Micro-Diffusion and colorimetric methodccan examined ammonia content accur-

ately and quickly as a index of freshness of dried fish products.
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S (NH,— N)ZREEH XS ABEE - GCERRLBES » 8 VBN » TMA%SHH
PR Y BB GHRAEA EFZRER » AXBEMBIBME » MNessler’s reagent it
BER BHAEZEESE  YREBAZREE AREEER  BLUBRBEKERME ( NH, -
N)I@E - REXRBRZMEFE

Rk
8 BREREE ( Round herring ) Z AR MG
TEEBIRENIE ( Silver anchovy ) 2 BELEL G
B/NEB4YF ( Doryteuthis sibogae ) Z &R
ERA RS K2 FAkEH R
=Kk
et iasl - MRS 10g MK 80oml » HEEKE 105 & » 1120 % PCA 10mIARES
B BEQSE ( 6000rpm 1098 ) 2 LEBRHERK
() Bk B 65 OF A 3% © Nessler’s reagent ¥ —MR 55g Z Hgl, X 41. 25gzxmsa= 250
ml X » SR 144g Z NaOH BRAS » SHERBIMALEF » REWNKE1 L RBEHR
hRHF o
B1ml ZHEBAEKMASE » 1ml 2 0.1NH. SO, AREB( ABPEHAER 32
mm ~ 87 mmz/AEEM)® » EM 1 ml 2K, COs HBBASE » EEAKKM » 37°CTF
120 5348 o AR ERHAZZ /I EED » KAKBEA SOmI ZEAEP »N2ml 2Z
Nessler’s reagent * DI AEER o 30 2 E7E 430nm TR NKAE o S ( NH, ).S0,
BN C 0.1mg NH, —N_/ml ) TR0 » 0.005 » 0.01 » 0.02 » 0.04 » 0.06 *
0.08 * 0.1mg./ml AEBEZEE K LRAHETHERELES » SHEEHR -
o
A-BRERCEENEEMEIRE®E (mg/L )
CARRRBLEEYD K 10 EHRAFER 2 ml » ANBKELE (Micro Distillation
Apparatus ) » 30 5mi H,0 2% + B 10ml ZNaOH » $L10m1 Z0.1NH. SO, &
RSB T Rkl » R 15 — 20058 BRMBHA 50ml ZEEMHD » I 2ml Z Nessler's
reagent , 30 5}SEESTE 430 nm FRRNME o HERNH #E¥EHK ( 10ug /ml ) 0+ 0.5+
1.0 2 2.0 * 4.0 » 6.0 » 8.0 » 10.0ml A50ml ZEH M » MKZE30ml * 02 mlZ
Nessler’s reagent » JNZAKZEEEHR » 30 2 HEAE 430 nm TRIBNEME o MBLENREK
BN R o

NH; —N(mg% ) = A x 50 X

1 100

50
— Q X=X — X
NH:—-N(mg% )=AX 10 > 000 0.1 72

ABREBRXEANEEMGEIBEE (mg /L do
) Ammonia TENEEYY : gt HAMA ZABM L ROZHEAPCA MK © H#AKBZH
B3 B IRMERES 10g 11K 90ml + BEEKE 104 8 » MG ( 6000 rpm 10533 ) N L
% 50m BEAH » BIKBEK
Y514 ( Ammonia electrode 95 — 12 ) HERETFSH#E& (Orion 9018 - i []
RS AR IR » WERES P BALS D PCA MK (A )M 2ml Z 10M NaOH RA#H
W% (B DMA 1mlZ 10M NaOH » i PHRKFE 12 £% » REE L HHBEME-
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NH, ~N (mg%) =M x 90;014 x 100 %
M: BEZEE (mole /L)
@ﬁﬁﬁﬂi%ﬁ(VBN)m~ﬁﬁﬁﬁﬁﬁmﬁwﬁzo

TR BAEIER

=SB ARENE L LR

mE1WESR —Iﬂﬂﬁl’ﬂﬁﬂiméﬁﬂnuZﬁéﬁ s RRESEAR » ANH.—NSEE
HEREZES o RBHEHHCEHNA—HANZSANEERZIERERD AmEXRZ ' &
EHEETERESK  LNBRELGRANBABATERY  SESNS T 10X #EAH
B2 RS E ( Standard deviation ) /Ntt+ 2mg% * MABLBEIEEREAREL
30mg % ° '

REHGEREBEEZNH, - NUIEELNBEBEZNEERHES BN ERBL B
£ 100°C B N BEE » RV FFAZEAE - 8ER BB Sy BT fR % ( NaOH )
o HEREREANH, » MREEZS FERR o 5 ABEERIRT EENE B2+ 10M NaOH
EESEYNH, TRACERS  AEXEXHRRYERTEML° R.M.STOR REY &
AHERERERENEE2 R &V H B RRAN - RESHRIER gFES RIS BHUERER
R ATERR

=@ EZEE ( Recovery ) Wl T2/ © Lo 05 B B € 22 1B M B ST 100 %
s AT ENERE  EETHEES Z@BRTNHAERZIK o FEERCBRANREE
AESEUEEEAER (MNX3 ) BAAERENERRAER HR et EEmE 0
EEBERIREEN  BRXREASENERRZRENHERSE

TR BE® ( Nessler’'s reagent ) ¥NHt ZREBEEAS 0.1 —2.0mg /L NH{¥~N o
EXgGUE 1 RE 2 IRERKEHERF HEEEEER-BEELGRMYRAETEER
Nessler’s reagent ELIEE#HGHGT » LIBRHg L, U ﬁtﬁmﬁqnﬁﬁif%mﬂﬂ

; _E$Hwiﬁ§27F§ﬁ'ﬂ%ﬁaﬂs&ﬁﬁ#ma%ﬁﬁmgﬂ°3ﬂ12T§§
SENSFEUREZES  BHLER  RERS  LUHMBRREKLGERNENE S BRKE -
HE2+3 - 7 BESBREZES » BERE o FLUNHBEE o DHBRKLEBERRTHE

s FEARZERE—K o REREERASEERASWESFBEZRE  RERZHEFAET

. ﬁ%o

Robert F. Thomas FIEEEEAEXREANEAS BZ 5 high REHEKE Indo-
pmmbmeﬁzwmﬁﬁgﬁﬁkﬂm+lméuﬁ'Iw&@&$ BT 91 ~ 96 % i
Indophenol blue I58 93 ~ » Jan Barica E & FNH, —N aBr R hIBHARA

'fgm&Pmehwmmnm&m%zmﬁagﬁaisaé s M @RAETE + 5 Thomas

R . Gilbert "HASEENEAEAREATRSRZHEPFRRAK/EELR Phenol hyp-
ochorite AN EEZRE - N =B E ABBEMTRRLALZEEE - THE
@ﬁmaﬁzaﬂﬁﬁﬁamZﬁmﬁagmm#xa$2§5ﬁﬂgﬁo%%mmﬁaﬁﬁm
SERBEOHLMEMEYERNGIRFIRER o HEKXEFHTE o
HANBEMEBENEAESESRZBERS o vHPAS R MBRYGS I RT KNS
(b2 B & Y o JNH, &8 AMMEHR Nessler LB o BENH, & 8% 20 - 50mg
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#2 ZBTRASEMMEZEAYEER

Table 2 The recovery of NHs—N for various analytical methods. v
g ¥ B B E B+ (AR R Eme E] W &
Z R R S mg NH.—-N/L NH,—N/L
. Concentration of %
Methods Concentration of Std Soln + Sample
standard soln soln Recovery
0 0.134
MBRRELBIE 0.2 0.305 85.5
Micro-diffussion 0.4 0.548 103.5
and Colorimetric 0.8 0.971 104.6
method | 1.2 1.368 102.8
1.6 1.802 . 104 .2
0 0.442
. 0.2 0.605 81.5
pg CR RS 0.4 0.7H ) 88.0
) 0.8 1.192 93.75
Distillation method 1.2 1.553 92.58
1.6 2.246 112.8
. 0 Mole /L 0.002 Mole/L
g B 8 & 0.0025 0.004 80
Ammonia electrode 0.005 0.007 100
method 0.010 ' 0.013 110
0.020 0.025 115

% » BAXZIEBRALY - EREXHYREAESR  ERBRTERERBRAZH » 8l X
MABS % B/ INBE B WERTEREREETE * IRETA BANERREA HE
& B2 B (R B BB H At AW 0.1m1 » B Ll Indophenol B E » PERREBEE o kX
ZHRERBELEBEREY PN BAEES X TMAO .5 BI5E ik R TR E SR M A B oh B /N 7
M » SECRTE » IR /NEEM » R B AIEW FNessler's reagent I BEHR o HEEMERGE
s N2 K MR & Nessler’s reagent —%& * A/ i 5 ~ HIEMNEKERE SR
SAEZRRE(NH, ) SRRERPHEHALBE ( VBN I ZHR

E BB MA ( Volatile basir Nitrogen ) * FALIKABEREWHRABKERFER

Rito 858 (NH, ) » =B (TMA ) ~ ZBHK ( DMA ) ~ BIiR ( judol ) XEMESF
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0.5 |
8 0,499
3
2
2 047
< 0. 398,
g 5
x 203 |
= < 0.296
0.2
70,196
0.1 f
0. 095
0.05 r 0.048
0.027.5
£ 1 1 1 1 1
00.10.2 0.4 0.8 1.2 .
1.6 20 NHP -N mg/L
X E

Concentration

B1 MERSULBENHY —NZBEEHR
Fig. 1 Ammonium standard cruve of micro-diffussion and

colorimetric method at 430nm.

%3 Ammonia BENEER KL W@

Table 3 The analytical value of standard solution by ammonia
electrode method.

ERBXR # O X EtEE R E noE B OE

Concentration
No Std Soln distilled Concentration .

measured with

0.1 M water caculated Ammonia electrode

1 Omi 100 0 M 0 ‘M
2 5ml 95 0.005 M 0.005 M
3 10mi 90 0.010 M 0.010 M
4 20m! 80 0.020 M 0.021 M
5 40ml 60 0.040 M 0.042 M
6 80ml - 220 0.080 M 0.085 M
7 M 0.105 M

100ml _ 0 0.100
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0.5
0.481
0.4 |
0.380
03
0.288
0.2 |
0.195
0.1 r 0.099
0.05
0.046
/0.025 ) 1 1 ]
0 0.10.2 0.4 0.8 1.2 1.6 2.0 NH; -N mg/L
xr E
Concentration

B2 ZEBHEENHY, —NZEEHR430 om
Fig. 2 Ammonium standard curve of distillation method
at 430 nm. ‘

¥4 =HER-ZPHRAMBEREFEMR 430 nm FTZRKE
Table 4 Absorbance of TMA and DMA at 430:nm after incubation with —
Nessler’s reagent. ’

10

" = B’ B % X & ® R -3 B ® X fE
mg_/mil mg /" ml

Sample Concentration Absorbance Sample Concentration Absorbance
= 0 0.044 Bk 0 0.027
0.5 0.028 0.5 0.031
TMA 1 0.026 DMA 1 0.035
2 0.050 2 0.041
4 0.058 4 0.022
6 0.031 6 0.021
8 0.016 8 0.010
0.017 10 0.010
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ERMRRH ( Volatile amines ) £%H o & ( NH, ) ERTEETHF L EEELE » ﬁﬂ;ﬂk@
HRERNEERATZRIEYE » SASL=FIE ( TMAO ) BXEW Y ( extracts
IHZ-EEYH - EA=FEKEGRMARZ BRRFERELTMA » REERESESRESR

fFRIELDMARFE (FA) °

LMBRELGENEXESSSER» TMA - DMASYE ' BATSREEZASR S @
W& 4 BUR » Nessler's reagent BTMA DMA FREU R @BAEN o RFMIEZ TMA &
DMAZ BERERSH N EH » ERXE L YXRAER o Bl Nessler's HEERESETE (

NH, D REE  TRABBUEKPZ LS

KEGHMREREBLBRA (VBN ) BB (NH, ) SBEZHENM  ThiE5 0 40 B

£S5 KERWGERUEELMBA( VBN IRE(NH, ) 28

Table 5 The Content of Volatile Basic Nitrogen and Ammonia in
Dried Fish Products '

& B O ERMHEAREE &£ 4B & N ETHEEREE S 2B
mg % mg % mg % mg %

Sample V.B.N. NH, Sample V.B.N. NH,

T & B 22.23 28.5 T & 17.36 21.0

Sliver anchovy 20.51 27.5 Sliver anchovy 16.24 20.5
T F K 23.81 30.0 T ' &g - 26.32 29.0
Sliver anchovy 23.42 25.5 Sliver anchovy 2%.18 28.5
T ' K 47.08 43.5 T F & 23.24 28.15
Sliver anchovy 48.16 44.5 Sliver anchovy 22.40 28.0
w N F 45.51 41.0 T & B 28.84 31.0
Salted squid 44 .45 40.5 Sliver anchovy 29.68 33.9
- N 63.50 55.0 - S N - 48.72 44.0
Salted squid 60.86 49.5 Salted squid 42.56 36.4
- AN - 42.34 40.5 [ T N - 42.56 36.25
Salted squid 40.51 41.0 Salted squid 49.84 45.0
INE AR 79.12 68.0 ' & K 11.20 16.4
Squid waste 79.12 69.5  Dried sabafuku 10.64 16.4
b=} - 22.76 20.5 ' A kK 48.86 45.5
Fish bit 22.49 21.0 Dried sabafuku 48.30 44.8

b ® 31.47 27.5 & & kK 17.64 21.4
Fish bit 31.75 29.0  Dried sabafuku 16.52 20.8

4 * 69.06 66.0 <] 5 25.76 31.7
70.38 67.14 Fish bit 24.64 31.7

Dried shrimp




TEEREREZ AR o B 3BLIVBN(Y ) » NHs (X)) FESHR » RETUERBY
= 0.7564x + 8.4276
FHRA R r = 0.9801 : S

B3RS KIE 3 BB EY » VBN BEER (/R 30mg % ) NH,—~NH VBN & » VBN
FEF (KR 40mg% ) NH,~ N HVBNESBE o R HAR LLSEERED HMEBAL
NH, B3 » BEEF£IENH . FT{52 HARWDZ LRI h HI% o (ANH « BIEHILE VBN /i3 55.2 5
BEABEE? &2 EHRTE » VBN BAEED » TNH.BERBHLGE  THEes
MEFE

701

65[
60

55
sof
4s5F
40F

357

V.B.N. mg %

WA ER A

301

25t

20 n = 40
r = 0.9801
15 Y = 0.7564 x + 8.4276

10 N . . R i A :
15 20 25 30 35 40 45 50 S5 60 65 170

. AREF mg¥
Ammonia (NHS)
B3 AELHUMAEBEREBRARAASRZHMY
Fig.3 The relationship of volatile basic nitrogen and ammonia

content in dried fish products.

BE6 » RE/INE (KD 75 %H17 2.50 % ) » VKR VBN RNH, B #HHZ E& T
B/ R KSDYINH, SHEE » HETSER VBN HAR - BTLEZENH, & VBN #HFH
' BB EAE RFEE-

A EREE  ROREEMIL G RREUR » BFEE RAMBRBRELERGHEH

165
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=6 HE/NEEKES VBN RNH, ZB{iEH
Table 6 The changes of VBN and NH:; of dry squid during ice

storage.

KEEW HREHEBE £ & B KHEAEW HBtEAEE % & &

lce storage mg % mg % . Ice storage mg % mg %
days V.B.N NH, days V.B.N NH,
0 6.16 7.8 0 6.72 8.2
1 6.72 9.1 -2 8.40 12.6
3 9.52 13.2 4 13.44 14.5
5 10.08 14.5 6 - 16.80 16.0
7 20.16 25.2 8 20.72 22.4
9 26.32 31.6 10 26.32 28.5
11 39.2 36.4 12 34.16 30.6
13 - 43.46 33.8 14 43.12 33.8
15 45.36 37.2 16 45.92 40.2

w7 REE o YR VBN HRE AR MY » ERER BARERBEFIER

& =

IOk ¢ 1 d:qh RELEEREEEESETASENEXEZRAA (NH, ) =5
EEDENBRERLEE  HAEARANNEHZ EEREEL 2mg % BT ZBHBEREER
EREEAE NETEEREEEREEA o MERBLBEZEIKE (Recovery ) HEGRES
£ + TMA % DMA %iNessler’s reagent B M EEY)  DRENH, A2 TMA « DMA Z¥
go

KESH G ERE@EERBA (VBN ) » YR HA (NH, )+ X FR o R SR
% s TLUBY = 0.7564X + 8.4276 FR » BB r = 0.9801 © ERHEEEAREERFNL &
ERE RZEBHHEEBASERR » NH, SBHEDHELBRAE  RRTEBHRZHES
ENRAAESESENH, RELREZIK- {Elﬁtﬁ%ﬁmﬁﬁzﬁgﬁfiﬁ§$§2ﬁﬁﬁ§§ﬁ§ﬁ%
g AREEER . RERER  ELARTMA ~ DMA&%@M?H%%Q BERSRERAL
Mgz BRMF o ‘

HitE L R S E e B E A EE S e NH . & EB— AR BERE  WEURERAX
EENGsHERBE Bz SEREER- '

B B
ARREAFNSFT RS EEBRIBLE SHE-ERIE ~ B F/MLZ BIC » 58 LURR 5 &
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