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W = FR E AKX AL IR T AR MS-222 a8 & He R F 0GB ARAE B B 3 BB Tk B 3T
RAAF R EHRAR ALK S Z i E g RER A, RN, B E REAN (MS222) &
W B A R AR R R AR B E G ER . 10~30 CILE N .8 & 64 HE R R IR B89 AR m i, b (P<<
0.01),7K% 30 CrégHER F R 10 CoF#9 5. 11~6. 44 15, A FERBHREATUEATAY=—¢
+o X+a XP R EARE G X EAER AT SRR LM F G Fm (P<0.01), MS-222 T Z Kk
JE 0~80 mg/L S B A, 8 & o9 HE R E R MS-222 JR & R a9 38 mim ik 1y (P<<0.01) , MS-222 JF &k
JE ) 80mg/L 64 I 5 B4 (0 mg/1)Aa bk HE R E AR T 54. 16 ~51. 10, MS222 R R E S
HARFHXZTUAAGEFRXY=—c—0X+a, X &7, 2 NaCl iZ @853 & T VAR 25k kKK
TR REKRT 60 g/L G, rhEadrd T4, LA m# s X, NaCl T R E 80g/L o & Kk
FX PR KL A 24 h RF SRR TR ERAER,

XA o & R B MS-222 LR B
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Technology of reducing
ammonia-nitrogen discharged by fish in water

ZHAQO Dan LOU Yong-jiang”

(College of Life Sciences, Ningbo University., 315211)

ABSTRACT The effect of low-temperature, MS-222 on ammonia excretion rate of Carp and
percentage of ammonia-nitrogen removal on zeolite modified by salt were studied using water-
static seal-type detector by self-made aiming at extending time of keeping Carp alive during the
transportation and storage. The results showed that the ammonia excretion rate of Carp de-
creased with water temperature decreasing at 10~30 ‘C(P<C0.01),it at 30 C was 5. 11~6. 44
times that at the low 10 C, their relationships with temperature could be represented by polyno-
mial Y= — ¢+ b, X + a,; X?, their interaction of temperature and body weight had significant
effects on the ammonia excretion rate (P<C0.01). The ammonia excretion rate of Carp de-
creased with MS-222 concentration increasing at 0-80 mg/L(P<C0.01), it at MS-222 concentra-
tion of 80ppm decreased by 54.1% ~ 51.1% comparing with the control group, the relation-
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ship with MS-222 concentration could be represented by polynomial Y=—c—0b, X+a, X*. The
zeolite soaked by NaCl could effectively remove ammonia in water, percentage of ammonia re-
moval was gradually stable when the NaCl concentration of was greater than 60g/L, percentage
of ammonia removal reached the maximum when the NaCl concentration was at 80g/L,and modified

zeolite by salt was able to remove efficiently ammonia-nitrogen in water continuously within 24 h.
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A SRAME T o AN i 0 P AR 3 SR R K Sl A DR 0z it A T 9 S K R
A B (TEZMAE 2001) o 7K fil 1IN 8] 38 i mGE 328 g SR S A BEARMERS » F 7 Xk K 7= i 9 £ 3 B R 347
TRIIRABTIE ok DR IE A2 36 R ORI BAUOR TG O K PRG35 07 100 . A AR K7 el DR 9 £
AR [E SN L A7 72 BRI RS . ) PR X Ve 7K i O 15 iz i A0 o AR 80 K087 I AR 34 1 T 42 B 358 F 5 7 Ak
TR AP B B TC i T A I ) R S A B KT A R A A AN S T B AR ST TR IR U A 4
FpHO LA A7 0 SR PR BT - B il i — AR 90 9 i e e A LB RAQBE G 3 (5K %% 2002)

FRMRF I 2 Y T 2 — it e O HEE A T R R 2 o BRI R 8000 . A U M 7R K A
Hh I8 B R o AR 3 R A T R 2V A T RS A P DR Y R S S Bk 2 R G A
FR i 72 o A B S R 200 s A T A A T K A v B RO R A BE R IR T R IR, K PR R R
BTG My L 24 A B B A HE R I 8 R 4 2 S B R L T e R AR L T A AR RE ) (S8 R AL A
2009) . BEAMH AR RS T 2R A B B IR R AR A B B i A R AR R R (RATZ 2003) . TR
i 032 B K AR s 22 8] PR R X e PP 2 0 KA v A G HE AN B Ak B 2 g K AR B R 1 PR
TR R AR R AR AR OR RS T R A AR 0E R B IS R G AR SE 20100 0 B SR R R f MRS A7
e A 19 B D B DRI AT I A £ A a il K AR B SR A L B o AR T B IR A e 3 A e IR K A
B R A0 A AR THIRTRL SJRR I 0T A HE 225 A IR A T B O 0 0 B AR K R P R R 8CR s B RE R
i A i A I ] R e U R RS s iR 2

1 #HE5RFE

1.1 SKE##

40 2011 4F 2~6 JJHCEH T AR B T3 . IR R B i 58 8 A A v S E G

VBRI 77 + 3~ L 25 P 1R 20 T Y D B R 4R (MS-222) , MIS-222 J& 32 4w 26 [ E & £ b 5 25 5 3L R (FDA)
FIRBE ORI (EPAD HE ol g ol — A v FHORRIBE 7). AN 2ok o 7 245 % n) BR300 & 3 M PR sl & 2 TR iR % 18
FDA 2R % MS-222 BRI & T A 2t 21d (259 B A /I e 3 b4 8 (Sink ez al. 2007).

A7 TR R R A kAR 5~10 H.

1.2 NIGHEE
FR A 0 R R /INGE BT A 10 T 1 RRAE SR SIS0 o S 56 s FH VRO A7 R K IR 5 28 b 4
1.3 ZWHZE

1.3.1 &EMZ

TEBRAE Z5 R 5 U T R A 1 /K v 1) S0 SR AR R s R o ) B SR S0 D A I A R R i IR OB B . 49 il
D E W B R 0.5.1.2.5.5.8 pmol/ L 2 br 7 VR W G AEL » il 1 K 1 0 A o R 2R (BT 1) o i 7K A B 1 B 7K
FE R EA YA R R 1 RO R TR A R
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1.3.2 &&FqE

FHUE AR T AR R WK 73 5 L R B AR O 6 2 0. 01 @),
1.3.3 #haemi

A3 BR300 g WA BCASEIE R A . — By A 300 ml — € ¥R 1) NaClLIEH . B F 100 C(+2 CHEE
KT 2 by Iy — B F RO PO (w=2020)4 min, ¥HJEHBERKE 24 hB0H LB PR R E %
%105 CHET# .
1.3.4 #HAERXE

3 9 B — 7 i AN [A] UK (No. 1~No. 6) (36 1) B9 f 78 ML TLEE P BT £ 87 97 24h J5 iCAGE BOK IR T 1
LR S RIS A 5 et [ B B AR AR = R C

®1 HBHEYFHE

Table 1 The biology data of Carp used in the present experiment

J)
N ﬂ% No. 1 No. 2 No. 3 No. 4 No. 5 No. 6
Specificity
R Weight () 50.3244.78 103.8744. 50 147.09=£6. 14 203.9848. 32 246.26+10.07 303.45+10. 95
&4 Length(em) 9.39+£0.21 11.15£0. 19 13.73%£0. 39 15.09+0. 36 17.2640.52 19.45+0.73

1.3.5 &R HEAKRK B
HUA [R) Jo 3 A b Ay M — 2 BT i — o RRAR I f 7E 20 CH T & 87 9% 24 h SR AGE &K ) B, 32 B
TR A4 A 2 5 (] B o B ) K AR s R ML

1.4 WXSBYRITEFE

HEE R B Ry =(C, —CHXV/W « T

K Ran WHEEEE (pg/g » h) 5 C T SRR E R BE (g /L) 5 Cy ol SER R K AR SRR B (pg/ L)V 2R
IR s W gl A i (@) 3 T g ikfa] ¢h) .

A LRI .r=(C,—M)/C,

Ao r R A F R0 s Co N AR A A7 B ST B 2R R (/L) s Mg 8 0 A B 3k a5 20 4
JEE W (ng/L)

L5 BESKITSSHT

K H] Excel 1 SPSS 17. 0 # 4 #4758 11, BN 2 J5 22 43 # (One-way ANOVA) ,Duncan’s £ & H 3. P<<
0.01 Mtk B &K,

2 #R5iTiR

2.1 BEXMGaGHIENRN

FSEAA A (2007) JLHEHEAE (2009) A8 VLA (20100 WISE (20100 XI5t Miichthys miiuy %), 5[5
21t Scsiaenops ocellatus .45 Perca flavescens (P EHEE 5 Trachinoms ovatus SN ERIWT R 45 R FK 0 i H
L J3E P AT £ A B HE 3 AR st il 2, e HE R R SR R A R R AT Y = a X" ik . FEARBI T B E R 10~
30°C(£0.5CHFEHEN .30 C i il i ) HE 2 A2 AR 10 CIFAY 5. 11~6. 44 £ (58 2)  HIRSE I iR = 5
() 77 A2 2 25 A RE G L R SRR R R AT U I D5 #E 5 Y = — e+ 00 Xty X240, I B 0] ) 0 HF 2
AR E R (P<<0. 01) , K EE BB A K RFNR 3. X T GEE th T AT 45 HAb 25 0F 50 i £ 10
B HURAFTES 225 . TE 5 D SEEIRE T L B 1A i 3% i, 6 #h 0%) HE 220 3B AR (I 2) , M d 0 il flE 2 2
e 535 B 52 0 (P<<0. 01) , [l {55 4255 (2008 ) X% B Wi HE DU Y AT 52 45 R — B, I B2 A A o 0 HE 520 38 5 e /9 22 L
PE P 2% 2 25 i (P<<0. 01D,
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Table 2 Ammonia excretion rate of Carp at different temperature
WECC) Ram(pg/g« b
Temperature No. 1 No. 2 No. 3 No. 4 No. 5 No. 6
10 44,734+4.73A 34.0343. 064 25.3142.024 15,4741, 247 12.2640.98% 8.10+0. 654
15 89.3548. 96" 67.6846.098 48.6943.98 33.6742.698 25.1142. 018 16.48+1. 328
20 125.57412.56¢ 90. 28+8.13¢ 70.1645.61¢ 47,8043, 82¢ 35. 98+ 2. 88¢ 22.4241.79¢
25 196.94419. 7P 148. 34413. 35" 119.0749.53P 84.06+6. 73" 58.5944, 69" 37.8443.03P
30 228. 66422, 87F 178. 34416. 05F 134.90+10. 79F 99.68+7.79F 69. 7945, 58F 45,5443, 64F
T Al — 5 L5 2 0 B AN AR ) AT 23 22 53 (P>>0. 01)
Note: Values with different letters in the same column are significantly different(P>>0. 01)
*3 BEEH&EHEEH@A
Table 3 Regression between ammonia excretion rates of Carp and water temperature
2144 Condition Group ¢ by ay R? n
No. 1 43. 800 8.443 0.026 7 0.987 0 15
No. 2 30.378 6.129 0.021 0.977 3 15
No. 3 23.851 4. 380 0.035 3 0.975 3 15
No. 4 14. 421 2.437 0.048 5 0.980 5 15
No. 5 10. 623 2.006 0.024 1 0.987 4 15
No. 6 4. 285 0.995 0.023 2 0.984 3 15
i .
AE 300 +10% ® 120
-1 5
9g" 7§20 & 5 51000
SE =g 200 —-25C W
L B3 30 wg 80
St 2 % 150 - W 5
g =
g,; 4 y=0.026 1x+0.000 3 .2 100 25 60
38, R=0.9973 w £ %"g 40
®E gg 0 B e
0 0.05 0.10 0.15 0.20 0.25 0.30 0.35 g 0 . , X ' ’ , ® 3 20+
W A Absorbance 0 50 100 150 200 250 300 350 < 0 ‘ ‘ ‘ ‘ ‘ : ‘
4 & Weight (g) 0 50 100 150 200 250 300 350
1 SRR M i 2B . fATE Weight (g)
&l TR R 1 2k K 2 AEERETiAEYS i«
Fig.1 Standard curve of N B 3 AlF MS-222 B FNAE
& B HE R R KR -
ammonia-nitrogen in water 5 fo HE = R AR R
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Fig. 2 Relationship of with ammonia

excretion rate of Carp at

different temperature

i}

Fig.3 Relationship of weight with

ammonia excretion rate of Carp at

different MS-222 concentration

2007), IR F M, MS-222 ¥ JF 80mg/ L, JF i

30min, 9 %6 A £ A £ B0k 25 P IR F A 2SO TG . G IR #70 (A 608 30 450 3 0 N W 28055 o) B bR A L it 25 R
R [A) SEE K L (A B K MS-222 BB S TET, bt ATRIT I E MS-222 KWkl 80 mg/L,
FEAESE R (15 COF 4 0 8 AR RV Fg MS-222 I i A LR R AR 2 RN 4. MS-222 i it
WHESHEE RN KR U Y= —c—0 X+, X*FR L BB SRR RBOLE 5. 7 240 R0 . 2R
W MS-222 RIS 60601 1l 2R B B PE 25 S (P<<0. 01D, 5 AN [ e JEE By R TS 00 1 L I 25 T Fy 4
i 9 g 3 R AU IR 3 T o 0 £ 4 0 A S B S (<20, 01D . R e 790 1 A 2 ke 4 2 52 W £
& HAE FAL & R 3 1 (P<<0. 01D,
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Table 4 Effects of MS-222 on ammonia excretion rate of Carp

MS-222 ¥ JiF (mg/L) Ram(pg/g « h)
Concentration of MS-222 No. 1 No. 2 No. 3 No. 4 No. 5 No. 6
0 91.56+8. 247 66,7844, 677 46.21+3. 707 32.942.634 23.65+1.66% 16.16+1. 294
20 84.24+7,858 59. 3444, 298 43.1143. 458 30,4342, 438 22.16+1.558 14, 98+1. 28
40 67.2146.05¢ 48.75+3.57¢ 34.80+2.78¢ 24.31+1.94¢ 18.31+1. 28¢ 12.3340. 99¢
60 61.07+5.5P 45.68+3.2P 29.9042. 39P 22.2141.78P 16,2041, 13P 10. 7040. 86"
80 44, 77+4.03F 31.1942, 18F 21. 8641, 75F 15.07+1.21F 11.1640. 78F 7.4240.59F

T« 7l — 31 b 75 2505 B A A R A 2 35 28 53 (P>0. 01)

Note: Values with different letters in the same column are significantly different(P>>0. 01)

x5 MS222 5#HaHEXRMENA

Table 5 Regression between ammonia excretion rates of Carp and MS-222

4144 Condition group ¢ b a) R? n
No. 1 92.109 0.483 0.001 3 0.982 2 15
No. 2 66. 4 0.329 3 0.001 2 0.974 15
No. 3 46. 635 0.217 2 0.001 2 0.990 4 15
No. 4 33.001 0.143 3 0.001 0.979 15
No. 5 23.719 0.078 3 0.001 0.988 5 15
No. 6 16. 216 0.063 4 0.000 6 0.991 15

2.3 HAMEBRHEEEHKEPIENZIE

W BB 95 R B 7 A4 s i T B o IR RN L 2R B R A O AR I N T R BR K R (I
SE 20100, TR AR WE A 2 — P BN I TCHL 2 FLAT R BAT B Y b 2 T A 95 A B S 4 RE ) L T R A
RA Rk M Ee ) (Milan ez al.  1996;Ortega et al. 2000),

28 NaCl I sl i 5 ok J5 W A W R 20 19 BB 0 159 31 1 48 @ . 5 4% /NBI55 (2009) | 5K Bt 3% 55 (2009) |
TAEIRAE C2010) X St A ZBR A A MBS R — 3, d13R 6 Fras, iy X100 C) AL B U 4 X T2 1
FBR AR T (P<<0. 05) . & 0 25 B R Bl NaCl 32 5 5 & 9 J3E 60 38 Din imi 48 in . 76 J3 2 9 R T 60 g/L
Ja s K BRI TR E (P<<0.01) . Btk B 80 g/ L i 4 2 B 6 ik 3 dg KA . BUB B 2% 31. 8306, 5
REE 80 g/ L AH HL L B W FE 60 g/ L AL 3 £ % 201 2 o o A AR A 1 A5 (30. 87 000 o AHL R MR BE 114 48 o )
TR 12 25 R AR N . iR 7 TR A B BROK AR A D7 T B AL R A7 (60 g/ AE 24 h N A B LAY 45 2k
ROR . A B0 A7 5 0 85, K b s RS R TR

R6 BORBEMNEERENHI

Table 6 The effect of ammonia removal by zeolite modified with salt

NaCl % FF (g/L) RN JE Concentration(mg/L) 24 2B % Percentage of ammonia removal( %)
Concentration of NaCl fin# Heating 8 Microwave Jin# Heating 4% Microwave

0 24,75 24. 80 5.3 5.12

20 23.05 24,23 11. 82 7.31

40 20. 67 22.11 20.93 15.42

60 18.07 20. 45 30. 87 21.77

80 17.82 20. 28 31. 83 22.43
100 18. 28 20.77 30.07 20.55

TE  SEEFFEE I E] Oy 4 hs 323041 No. 1 Wb s it 100 g

Note: The duration of experiment is 4 h;test group is No. 1; The quality of zeolite is 100 g
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Table 7 The effect of ammonia removing time by zeolite modified with salt

Wb R R W)k B Ammonia concentration(mg/L) 2 74 % Percentage of ammonia removal( %)
Amount of zeolite(g) 4h 8h 12h 24h 1h 8h 12h 24h
100 59. 98 120. 96 181. 94 308. 90 14.76 14. 05 13.82 12.21
200 48.13 98. 26 149. 39 259. 65 31. 60 30.18 29. 24 26. 20
300 35. 85 73.70 115.55 213.25 49. 05 47.63 45. 27 39. 39
400 20.03 41. 86 69. 09 141. 15 71.53 70. 26 67.27 59. 88
500 7.89 19.09 37.68 89. 47 88.78 86. 44 82.15 74.57

T NaCl JF ke E h 60 g/L; %240 N No. 1

Note: The concentration of NaCl is 60 g/L; group tested is No. 1
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