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Abstract

Keywords : Marine nutritional salts, Marine ammonia nitrogen, Marine nitrate

nitrogen, Marine nitrite nitrogen

Nutrients in seawater are essential for the survival and reproduction of marine
organisms.Understanding the nutrient content of seawater is crucial for assessing
marine environmental conditions.The standard methods for water quality analysis
published by the National Taiwan Academy of Sciences under the Ministry of
Environmental Protection may not be suitable for seawater analysis. This study focuses
on commonly used detection methods, such as the pH measurement method for
hydrogen ion concentration in water, the ammonia nitrogen detection method in water,
and the detection methods for nitrate nitrogen and nitrite nitrogen in water.

This study collected natural seawater from 10 important points in southwest
Taiwan and major river estuaries for analysis and testing, comparing the results with
artificially prepared seawater nutrient analysis. The results show that the current
"Ammonia Nitrogen Detection Method - Discrete Analytical System Colorimetric
Method (NIEA W457.50B)" and "Ammonia Nitrogen Detection Method - Indophenol
Colorimetric Method (NIEAW448.52B)" both meet the accuracy and precision
(recovery rate) requirements for quality control of the detection methods; the accuracy
and precision (recovery rate) of the "Ammonia Nitrogen Detection Method - Discrete
Analytical System Colorimetric Method" (NIEA W457.50B), "Nitrate Nitrogen
Detection Method - Discrete Analytical System Colorimetric Method"
(NIEAW459.50B), and "Nitrite Nitrogen Detection Method - Discrete Analytical
System Colorimetric Method" (NIEA W458.50B) detection methods all meet the
quality control requirements for detection.

In the analysis results of ammonia nitrogen in seawater, if the difference in
whether the sample has been filtered is greater than 15% (between 16% and 85%), it

Is recommended that the sample be filtered first to ensure that the analysis results are
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not interfered with. After 1-3 weeks of freezing preservation, there is little difference
in the ammonia nitrogen and nitrite nitrogen items in seawater; there is little difference
in the nitrate nitrogen item in the first 1-2 weeks. Therefore, it is recommended that

the water sample should not be frozen for more than 2 weeks.
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0.4000 0.1927 0.4017
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AFETEY E10AD A KB B2 EdG e cBKEN BT s F b
Bz ikdde SRARENGC S EREN G T FABA B RLD
AT s ABENB T EHREENSY c HYRABER A TRESI0L45

£ AIr Az 45t ¢ 5 (NIEA WAST50B) M B = #Ria k2 % tgn 2 £ B
BAMAH510% fhi P ERPHDPRDE Ko X PHRET IS
106% - 4= i 4e v f S 5 104% 0 & ¥ AR L w oS R 0 F T2
AR R BEAT AT SN A s 5iEN % v (1.154Tmg/L) £ § kA A
BB TIENAC 2 F £BFERERM(Y PR -

AR @A * & 2N a4 kst 4z (NIEA W459.50B) » & % & om Al e @ #
AR FAAVET%  $hi PLERRPHRANE R - AIHRAF 2P AP RS
WAL S97% 0 e N BREERMAN AP F LI RARTZT L EAIE Lo # TG

Sew ek 31820 0 A ¥ A 2 A4 e B fc R R s § 00 5 F R e

,c\-

Y
=

h

125% - 5% &g s d aifdijac W@ KRS A AL AL R % (0.2873mg/L) -
B E N v kR B (] 3T RNHRT) o

LA fr A~ 2N a4 kst g2 (NIEAWASSS50B) % % &+ £ B 7
AL 2% Fibae FEAERPIHBRDE Lo P APRSET IS Z99% > =%
@ﬁ?ﬁﬁﬁ*%%%ﬁ#@ﬁﬁﬁ&U?ﬁﬁﬁﬁi”%E*iﬁﬂiﬁo
Ehs oo aida e wB RN S e TRk R & (0.2873mg/L) ¢
TENABC SR EBRE T FRBE S FAENAC ARG ENBCER Y
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34-53 RAKYERBRAEE

Fe _— LR TAHER S %%
5 ‘ (mg/L) (mg/L) (mg/L)

1 | g=2Edijar 0.0215 ND ND
2 | @mokiEdiae 0.2873 0.0679 0.9543

3 | %44 0.0483 ND ND
4 | -izimdae 0.1094 0.0432 1.1547
5 |rmomdiar 0.0422 0.0091 0.1257
6 G Ediia 0.054 0.0218 0.4918
AEEET 0.0118 ND 0.0273
8 | FEiEMAT 0.0194 ND 0.0673
9 Lpikdiiar 0.0947 0.0252 0.2024
10 | tefigdiia o ND ND 0.0531
PR 0.0081 0.006 0.0154

£ 47 A 47 RPD(%) 7% 2% 4%
B4 A 5w e & (%) 97% 99% 106%
4 A 7w e (%) 132% 89% 104%

=~ A1BKRRESE
AT st ¢ x (NIEA WAS7.50B) 4 1 ] & /% -k & ¢ o
2460 F 5§ EAHAEF AL 1550 B EKBIH R A PR Ko
A 2T 5 B 4 E (NIEA WA5750B) 4 1 i /4 ki &7 > & § 2
s 07.39 » #+5 i de v fe S 5 944596 > {4 & ¥ AL BAER
T F AR T 0 F i 85%~115%2 F & K o

\\*ﬂ'.
it
*m
ETIRS

ey
-
ﬁ\
da
ETTRS

7 —

BE BTN S APER TR A2 EKE KR /-J-r-'a DA
-3

BAnE b w o IR - ft S £ e

—

¥

fr\}
‘h\
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2467 TAZ A WA KIS §FERABARLAH S

o | peder | AdrkRmIL) | gaat | #EER | pEgs
4| (mg) (¥ 4 %) RPD%) | wiek() | v i)
s1 0.05 0.0525 (105%)
s2 0.1 0.1034 (103%)
s3 0.2 0.2220 (111%)
1.55% 97.3% 94.45%
s4 0.25 0.2426 (97%)
S5 0.3 0.3021 (101%)
S6 0.4 0.3786 (95%)
¥ & 1%

~ v MRABREBCETYERARRLE

W R E T R ARA R RES P VT R R T iR
B2 Bk
(-)% #

MR e 2 A 72 (NIEA WA57.50B) 22 = < -k 1 73k ik Frfis b d &
(NIEA W448.52B) ¥t — 3+ % Ria- ko ek vt fi» Bt B % ok 4-7 -

BEHTEFATTESFALARRE A E10%2 119 fshi P ERBIHERA
& Foo 2 a4k Kt 2 (NIEAW4AS7.50B) 2 #efis vt 4 72 (NIEA W448.51B)
MR REEEY FZ F AT APEST IS 2107%2% 102.9% 0 #= %4
AT 2 107%2% 99.9% > ¥ AW R ERA M T RAMRT VG E T A
£ fo

BHERRPHLIE ART B E(15%) AP HLIERS FEEpLE

B 0 T ARG T RX Y RFEL -
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F 47 R 2 A4 kst d i (NIEA W457.50B) 2 #cf= vt ¢ 3 (NIEA W448.51B) Rl %

Rak2 A3
. % ¥ (mgll)
Ej %:_ AR G R RELE
g g d A
B Ekdiaw ND 0.06
BoRED A 0.9543 0.92 4 %
T EBF ND 0.07
- iziEdMAT 1.1547 0.99 15%
R U 0.1257 0.13 3%
feriE s 0.4918 0.48 2%
o+ s 0.0273 0.06 75%
®EEN AT 0.0673 0.08 17%
LB EdAar 0.2024 0.21 4%
HgiEdia 0.0531 0.06 12%
MDL(mg/L) 0.0154 0.02
¥ 4 4 17RPD(%) 10% 1.1%
= AP v TS (%) 107% 102.9%
$U i 4o e (%) 107% 99.9%

(2 )RR

MG LA 2 N4 Bk d 2 (NIEA WAB9.50B) & & + -k 1wt ok o
HEBE 2 TAMBF RS 2 — 48 R % (NIEA WAS252C) %t — #+ % %74
AT R R T B H LB R o 48

RAENAAERE LB F A ST%E 12 9% 0 b P L R R R g
Foo Az AT A BB RE R R RESY o ARBF AR E P
B 5w e 5 97%3 105.996 % & 0 # & ¥ GRLBAR 1 & 1w e F AR T 2
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FHR fo px Frew Yo /130 132%% 102.6% » H ¢ & 2 o5t d E e w
Yok & Aok § o0 ok n125% -

% 4-8 L A 2 447k St ¢ 2 (NIEA W459.50B) 2 4538 R i # 4 4772 (NIEA W452.52C) R
EXRAL2Z LR

A LR ¥ (mgll)
e [oeatiin | GERaea e
3 ik it
g 0.0215 0.07 106%
Bk 0.2873 0.36 2206
Ty 0.0483 0.09 60%
I 0.1004 0.14 25%
P o e 0.0422 0.09 72%
BmiEd e 0.054 0.09 50%
5 A 0.0118 0.07 142%
3 BIE 0.0194 <0.03(0.02) 3%
R o v 0.0047 0.1 5%
i dy ND <0.03(0.02)
MDL 0.0081 0.01
£ 4§ & 7 RPD(%) 7% 1.2%
B e F () 97% 105.9%
2 e v e (%) 132% 102.6%
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(C)EAERs

AEE G OL RS 2 AR 5 st ¢ % (NIEA WAS8.50B) % (k¥ Bl i@ § 2 LA
Fe® & R 2 — 458 B2 (NIEA W45252C)* fp — 4+ X 2R3k &4 7k R
Atk HiE X0k 4-90

A o7 kst d 2 (NIEA WAS850B) 2 kP pl e @ § 2 T A e B § P
S 2 —4pi8 Ron s A 4102 (NIEA WA36.52C)% = #R s ki &7 > TAEBAF £
BRE AW E2%%08~1.0% fibi HERRHTRNE R THBRF LS E
Ptk ® oS 5 99%2 100.7~101.1% - 4=k 7 4e w fo 3 41 3+89%% 100.7~100.8
W& ¥ B ERAE MW ITS BT P T E T E AR R

R ARY A BN 20% 0 P R A TR BE BB REERIT AA A

%%ﬁ¢¢ﬁ%%ﬂﬁﬁ?%@?@ﬁ1%%o
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F 4-9 L g 2 N A5k Sk 3 (NIEA W458.50B) 2 45:8 & 72 (NIEA W452.52C Bl £ = &

Aok £ B
TR F (mg/l)
P w4 R &R R B fsa s
Wk ik
B2 iEdisr ND <0.01(0.003) ND
WmoREN AT 0.0679 0.08 16%
% EB A ND <0.01(0.002) ND
ZiziEMAC 0.0432 0.05 15%
I R 0.0091 <0.01(0.01) 9%
fmiEdia e 0.0218 0.02 9%
i Y ND <0.01(0.003) ND
B EIENAT ND <0.01(0.003) ND
LB Eds 0.0252 0.03 17%
Hifig s e ND <0.01(0.003) ND
MDL 0.006 0.0007
£ 4f 4 $7RPD(%) 2 0.8~1.0
F=x P e (%) 99 100.7~101.1
2 e v o (%) 89 100.7~100.8

= VRIEREAERT LI ORAS S
TRBEANLT LS 2 AR RRE FOER R I RERE
AERT ARESHLE > 1 RRFANLIREL§ Do o A
155 % 404410 ¢
B 2R ATk Bt & 02 (NIEA WAS7.50B)>t = AR Rtk 57 0 g% 2Lk
ZEF A5 10712 % > F i B AR R R DR K o BipE ERE
P AP R & W S 5 10596~107% » 4= i 4 v e 41 98%~1079% »

B

% 3

%% 2

EF G LEER T T HRART 0 F 5085% ~ 115%2 F 1 & o
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LR TA REAF RSP AL R £ 30 15%(16%~85%) 0 R (TiE iR ©

TR X TR o

% 4-10 Tk ¥ £ § B2 2 — A 2 A 45 4 st & 2 (NIEA W457.50B) | *Ti ik 5 280574

k2R
% % (mg/l)
LY & R
P i
S1 0.0380 0.0742 64%
S2 0.0323 0.0424 27%
S3 0.0271 0.0347 25%
S4 0.0296 0.0352 17%
S5 0.0253 0.0296 16%
S6 0.0232 0.0300 26%
S7 0.0220 0.0546 85%
S8 0.0232 0.0300 26%
S9 0.0151 0.0241 46%
¥ 4 A 17 RPD(%) 10% 12%
# B P e (%) 107% 105%
e o (%) 107% 98%

I RS AR YERER B

'gh‘(

£ R oK iR 2 8" 1395 TaeKeun Rho % A »:2022 & 4% ¢

ey =2
EFFEFIfEL c NTHRVREBFEABAL A o HL RS S EER
EFEF 4R o
(-) 2%
A5kt i (NIEA WAS7.50B)* X AR ki &P » Rz £
T2CA R A d PR RAT o HE2%X L4411 155 kA4
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FAEA%ZE20%  Fiman FERBIREBRASDE L RERZ L KRS AT
PRFETZ §FERZPXAEPRST TS 5 101%% 104%{+ & & fL 148
FER 7 % 485%-115% » 4= i 4e a5 A 30 116%% 101%

o RHEAZ R PR ATIPHIERMRES Z B HEARG S FR D
BH o BET EH LR REI2E N o

Rl

2 4-11 T-k? F F R IE—A 2L k5t & 2(NIEAW4ST.50B) | MRtk 2 4 Ak

*Z2 R
, , % ¥
) S = SN e . .
WA LA . A A AT
=3y % Ty n
25 R % (mg/l) &k (mgll) e % (%)
S1 0.1999 0.1879 6
1%
S2 0.1247 0.1048 17
S3 0.1399 0.1337 5
2%
S4 0.0897 0.0933 4
S5 0.1299 0.1526 1
3%
S6 0.0404 0.0581 36
% ) ¢
¥ 4§ & 15 RPD(%) 4 2
LA T F (%) 101 104
*‘L‘/k /l ‘4\1'?”‘1(—?' (%) 116 101

(P e B §
A et s ket & E (NIEA WA59.50B)» = 2Rja- Ktk 7 » H 2% 4ot
4-12 > Rtk 2 S F T20CA A PR A THRAF ERLRE D
At L 6%2 19% 0 H e ¢ ERBIHE R AR DR Ko
REZ AR BA AT PRI THRAS ERZPF T AR EY IF
% 98%% 109% > $+ =% % AW Yo & A 30106% ~ 12196 > B & ¥ B mR A
1% 80%-120% % 7 4o ¥l FT5%-125% ¢ 4] & & -
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Gt PR LIE R 4 P 23k Pk A crdp A B ] 020% e ¥ 2 %
BAPGFAPHZRR S » 5T Bl R H R RE2E N o

% 4-5-k¢ AR F HRI 2 — A 2 A4 5 S0t 2 (NIEAWA59.50B) | Rtk 2 4 i A -k

ko
2l I ' ukaki T
B Rgmgl) | 2 (mgh) s o
S1 0.1488 0.1368 7
1 S2 0.1849 0.1531 19
S3 0.3527 0.3611
S4 0.3587 0.3634 1
o S5 0.1687 0.1891 11
S6 0.1749 0.1674 4
3k S7 0.2057 0.1526 30
S8 0.2646 0.2363 11
Rt ) S
£ 7 ~ }7RPD(%) 6 1
b B e (%) 98 109
PR e v (%) 106 121

QLA LR ¥
A 245k Buvt & 2 (NIEA W458.50B)* % #X74 -k 5 ¢ » H &% 4rd
4-13 > TABAFERLB T A S 2%21 %> $shi 2 kRl R R D
ER-RBEEILFJHARIFPFRFETLARBIF ERZP AP HREY
o 5 101%% 109% » 4450 i 4o w fo 4 30106% ~ 12196 » # & F i rw
B & +:80%-120% % Fpiew To 5 75%-125% ¢ #1& & o
BEFTUETALFPERLE 223 R APH LR X RE A20%

Noo BET FAH L LHE 3% L4 o
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2 4-6-k¢ TAHBABE BB 2 —A 204 k5L & 2 (NIEAWASS.50B) | Rtk 2 4 ks
k2

LTAERE
S Ll I 2 ] e £ A 7
e Y Ftk(mgl/l) | 4 s (mgll) ‘;”13: % (%)
s1 0.0237 0.0224 6
n 52 0.0276 0.0223 20
S3 0.0513 0.0526
s4 0.0463 0.0466 1
it S5 0.0222 0.0231 4
S6 0.0211 0.0228 8
2t S7 0.0247 0.0213 15
S8 0.0265 0.0267 1
F ) 8
£ 77 ~ 17 RPD(%) 2% 1%
P B o (%) 101% 109%
P e (%) 106% 121%
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¥1% SwaEH

Aok hE 3 kR ApE(PHE)R P o M F R BB INR TR B

JIE‘/\::l
3 v+

2. T3 4,2 | (NIEAWA42453A) %3 > &= 2 4 RIH B ¥ & £ 0.001~ 0.004

(pH) H &= B &R FEFP -
Bk F U AFRRBRINETRES T F2 ToRP 3% st —

Az dr sl & 2 (NIEA WAS750B) | 2 Moke £ § 4P| > 2 —fpat ¢ 2
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FHP > AR ARERFALIRL M A7 2R B A 1RSSR 5
i ¥t £ £ 7 4t (Relative percent difference - RPD) % 4p B & Rl #cdy » 385 7 &
EAMELRYE SEETAKAT % $A kY THERBT SRR
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