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The Effect of Dietary Protein on Nitrogen Excretion
in Culter alburnus Juveniles
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Abstract ; Trials were conducted to examine the effect of protein levels and protein sources on nitrogen ex-
cretion in Culter alburnus juveniles. Tested fish were fed 5 isoenergetic semi-purified diets with same rel-
ativity of essential amino acid balance and graded levels of protein. And tested fish were fed another five
isonitrigenous and isoenergetic semi-purified diets with various relativity of essential amino acid balance
formulated by soybean replacing of fish meal protein. The results showed that nitrogen excretion were sig-
nificantly affected by dietary protein levels (P <0.05), the amount of postprandial ammonia and urea
excreted by fish increased linearly and significantly with the protein level of the diet (P <0.05). Mean
24 h postprandial accumulated mean ammonia and urea excretory ratios and excretion peak increased with
the increasing of dietary soybean protein level (P <0.05). The ammonia excretion became significantly
high when the fish were fed a diet with soybean protein replacing 40.5% of fish meal protein (P <

0.05). The excretion rates of endogenous nitrogen of fish had no significant difference among treatments.
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AP S AR (20 L A I MR ) RIS At
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Tab.1 Effect of dietary protein levels on daily nitrogen excretion rates and endogenous nitrogen in Culfer alburnus

Wik LNpigTY A NH, -N JRZE A Urea - N M Z A endogenous
W ieraey proncin” %0 body mass/kg /[mg+ (kg-h) '] /[mg- (kg-h) ] NHy-N/[mg- (kg-h) ']
31.04 33.70 +1.34 18.67 +1.57Cc 4.66 +0.48Bc¢ 6.12 £0. 66a
35.51 35.60 +2.13 20.25 +1.42BCc 5.10 £0.70Bc¢ 5.98 £0.34a
40. 89 39.15 +0.86 22.30 +=4.09BChc 5.45 £0.43Bc¢ 6.45 £0.34a
46.62 38.84 +1.34 26.47 +2.53ABb 7.08 +£0.71Ab 5.83 £0.36a
50.33 37.56 +0.63 31.25 +3.81Aa 7.97 £0.80Aa 6.22 +0.33a

D EAPHRIEHFHHK AR FIINHKBERRAREFHATEFMEZF(P<0.01), RRANEFHFAFTEZFEHF(P<

0.05) ,Duncan’s 7%

A6 W B £ 5 B 2 h A A ACHEE LA, 7E
ANFVFRRHE FHKEAL, 12 (9:00) #EM S, 45 41 4
RHEMIITE 6 h 247 R 3k ) /=5 16, F 4 (16:.00)
M5 ,6 ~10 h ik 2|l HAA AR 2 & T
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Tab.2 Effect of dietary protein levels on postprandial ammonia and urea excretion rates in Culter alburnus at different times

Wiy AR AR A Z A HEI the postprandial ammonia excretion rates in different time/[ mg + (kg » h) ~']

LR T—4 2h 4h 6h 8h 0h  12h 14h  16h  18h  20h  2h  24h
1462+ 18.44% 1961+ 1733+ 1921+ 254+ 22.19¢ 20.82+ 19.13+ 1537+ 18.17+ 12.7+

3104 1.89de  5.57bed 3.12bed” 3.4dbede 2.0lbed  3.43a7  6.51ab  2.97ab  2.3bed  1.56cde  2.67bc  4.86e
1536+ 19.46+ 203+ 17.62+ 19.78+ 2657+ 23.60+ 2161+ 2143+ 2316+ 18.58+ 15.47+

35.51 3100 S.lbed 4.2bed”  2.46ed  3.67hed  3.71a™  6.65ab  1.99abc  2.5labc  2.67abc 2.82bed  4.44d
169+ 19.85+ 23.9%+ 19.47+ 19.00: 21.87+ 2991+ 2709+ 27.36+ 2471+ 2092+ 165+

40.89 2.11c 5.19ab  5.39ah"  4.5b  3.84b  1.23b  6.26a" 3.12ab  2.57ab  2.44ab  2.69h  5.87h
18.18+ 2342+ 29.6+ 27.6+ 2687+ 3020+ 3829+ 3215+ 2738+ 2499+ 2092+ 18.08+

46.62 237 40ch  3.50abe’ 3.42ch  3.18hed  8.0ab  6.49a7  2.6lab  3.0bed  9.32bed  3.8¢d  8.25d
19.31+ 2536+ 35.62+ 31.79% 3157+ 35.07+ 39.37+ 43.48+ 38.75: 29.04: 2556+ 20.08+

30.33 2.5 2.46ed  6.39abe’  S5.0lbc  3.14be  3.02abc  6.85ah  3.85a7  4.83ab  9.97hed  2.56ed  11.2d

Wiz BT AR FRH A PR Z ZAIHERE the postprandial urea excretion rates in different time/[ mg » (kg +h) ']
postp

W itary protein” % 2h 4h 6h 8h 0h  12h 4h  16h  18h  20h  2h  24h
2.80 + 4,95+ 3.91 3.87 + 3.97 + 7.00 + 5.52+ 5.76 = 6.12 + 4,82 + 4.64 + 2.52+

3104 1.66c  2.85hed  0.27hed  0.1dbed  2.11bed  0.34h  1.52bed  1.81b¢  2.59h  2.14a  0.10bed  1.51d
451+ 410+ 431+ 354+ 6.5+ 711+ 482+ 605+ 470+ 54+ 58+ 423+

35.51 1.23b¢  2.25he  1.54b¢  2.29¢  1.63b¢  2.52be  2.55b¢  2.70a  2.57h¢  1.47he  3.1lbc  3.35he
432+ 520+ 494+ 488+ 503+ 516+ 7.6+ 589+ 619+ 573+ 681+ 409+

40.89 2280 1.48h  2.47h 1.5 2.61b  2.8b  3.93b  3.51b  3.32b  4.34b  3.92h  2.26)
465+ 5.4+  9.07+ 556+ 629+ 956+ 11.9%+ 838+ 467+ 791+ 550+ 6.0+

46.62 1.56c  2.22bc  2.66abe  3.22bc  3.83bc  3.50abe  3.23a  2.49abc  3.16c  4.94abc  2.89he¢  2.18he
503+ 3.44+ 989+ 885+ 625+ 841+ 13.09: 9.4+ 1057+ 825+ 7.8+ 4.6+

30.33 3.91h  2.12b  5.5b  2.60b  5.0b  1.63b  496b  1.53b  0.36b  3.03b  1.88a  1.47h

D) AP HIEA A + 433 RAHEERRADNEFETEFEE(P<0.05), Duncan’ ;£ L F BB MA AR 2.4.6 h 8w, TFERE, MEH
A8~ h W RAE AP LAt ATFRBRGS 14 1 ATE 2%

AR SR A M AR HET R0
YUk S d J5 , 4B 0 ) H S35 2 A p HERR
BAG I LB EEZES(P>0.05). HigE M
24 h B EFIIR R AT SR 2 B R kK G 8
Fr RSB RN, 24K S H KT ] 54. 0%
A, S 00 HE B 3 T 13.5% R BRAL (P <
0.05) , REAEAZH KT EABRMZm (P >
#3 AR EHERENT BN HE

Tab.3 Effect of replacement of fish meal by soybean cake on postprandial ammonia and urea excretion rates in Culter alburnus

2.2 0.05)(#£3).

TERTI R G E AR, B4 (9:00) B
J& , J A 6 ~ 10 h K # =g, T4 (16:00) $
J&,8 ~ 10 h ik B0 55 2 WEAIR T4 1 0, Hak S
{ELAA B T B A 57 2 1 R AR KT 18 T i i S 4 PR 3R
RINE I (HCI B (£ 4).

REE BB ENpigTY A NH, -N JRZH Urea - N WIFZ % endogenous
SM replacement level/%  body mass/kg /lmg- (kg+-h)']  /[mg- (kg-h) '] NH;-N/[mg- (kg+h) "]
0 39.15 +0.86 22.30 +4.09h 5.61 +0.43a 6.45 +0.34a
13.5 40.70 +2.93 21.48 +2.16b 5.54 0. 44a 6.34 0. 34a
27.0 39.56 +1.97 23.09 +2.06ab 5.98 +0.38a 6.07 +0. 34a
40.5 38.17 +1.45 24.09 +1.92ab 5.68 +0.59a 6.21 +0.33a
54.0 34.91 +1.52 26.37 +1.66a 5.88 +0.94a 6.76 +0. 46a

)R PHRIEATFHH 4742 AKX ELSERRANEFHFZFBE(P<0.05),Duncan’ s %
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Tab.4 Effect of replacement of fish meal by soybean cake on postprandial ammonia and urea excretion rates in Culter albur-

nus at different times

KEEABRKFE BEEARR A E R AHER the postprandial ammonia excretion rates in different time/[ mg + (kg + h) ~ ']
SM replacement level/% 2 h 4h 6h 8h 10 h 12 h 14 h 16 h 18 h 20 h 22 h 24 h
169+ 19.85+ 23.94+ 19.47+ 19.00+ 21.87+ 29.91+ 27.09+ 27.36+ 2471+ 2092+ 16.5+
0 2.1lc 5.19b  5.39a" 450 3.84b  1.23b  6.26a" 3.12ab  2.57ab  2.44ab  2.69b  5.87b
1658+ 20.17+ 2515+ 292+ 2735+ 19.82+ 2401+ 2084+ 1961+ 2018+ 1583+ 1698+
13.5 5.00cd 3.82bed  9.0abc  2.98a"  4.24ab  3.15hed 9.0abed™ 3.54abed  3.3bed  2.56bed  4.80d  8.8cd
1611+ 2075+ 2499+ 3034+ 2991+ 2436+ 2548+ 23.05+ 2013+ 211+ 1720+ 177+
27.0 5.1e  6.36bede 8.14abc  3.93a%  3.46ab  3.08bed 8.02abe’t 3.0lbede 2.89cde  2.67cde  3.18de  8.73de
1506+ 20187+ 2475+ 2036+ 3439+ 2946+ 25.47+ 2769+ 23.53+ 2247+ 18.40+ 18.40+
40.5 43¢ 4.26cde  8.06bed  2.36abe  2.38a%  3.26ab  7.79hed 2.83abe™ 4.03bed 3.46bede  2.34de  9.39de
1710+ 2209+ 2615+ 3227+ 3618+ 30.22+ 2784+ 28.97+ 23.69+ 23.5+ 02554+ 2.8+
54.0 5.0  4.4led  4.55bc  3.63ab  4.76a° 4.82ab  6.36bc  3.15abe’" 2.62cd  5.88cd  4.30cd  8.55cd
KEEABRKFE A E AN A]R R A AR the postprandial urea excretion rates in different time/[ mg + (kg * h) -1
SM replacement level/% 5 4h 6h 8 h 0h  12h  14h  16h  I18h  20h  2h  24h
432+ 520+ 4.9+ 488+ 503+ 516+ 706+ 58+ 619+ 573+ 681+ 4.09+
0 2.28a  1.48h  2.47b  1.57b  2.61b  2.8b  3.93b  3.51b  3.32b  434h  3.92h  2.26h
556+ 319+ 727+ 7.2+ 610+ 645+ 5.8+ 524+ 507+ 625+ 3.60+ 445+
13.5 1.09abed  0.05d  1.53a  1.48a  2.16abe 3.59abed 1.95abed 1.35abed 1.13abed  2.4abe  1.98cd  1.23bed
5.42 + 4,88 + 9.70 + 7.06 + 3.45 7.52 + 7.02 + 5.77 3.58 + 7.42 + 4,24 + 5.66
27.0 2.06sbe  1.52be  4.73a  1.65abe  3.58¢  2.64ab  2.47abc 1.35ab¢  2.26c  2.15ab  3.1lbc  3.65ahe
3.86 + 5.71 2.83+ 6.69 + 6.31 = 8.34 + 7.22 + 6.34 + 6.58 + 5.90 + 3.17 + 5.16 +
40.5 0.78b¢  0.95abe  1.35¢  3.58ab  1.08ab  1.73a  1.55a  1.13ab  3.11ab  2.4labe  1.21c  1.98ahe
2.9+ 3.44 + 5.19 3.82+  12.05% 8.63 + 6.23 + 8.1+ 4.09 + 7.24 + 3.85+ 5.01 +
54.0 2.8 2.45¢  3.78cde 0.13de 1.47a  1.44h  3.2bede 1.52be  2.05de  2.86bed  1.79de  2.63cde

DAPHIEA TN + 4783 RIEBEERRDEFHFEFEE(P<0.05), Duncan’s ;& L ARG MEHA 246 h th RAR THERE MNE

B8~ h AR A T REERMA S T FREEGE 2
3 itie
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18 I P 7 2 1 BB A B
3.2 AMEERTESEHE

A R HEIE LR B S P BT Y B R R
HSARNG S bR, AR R SRR 1 R R
P KT ) o 2T 5 b, 3 5 ) R v 4% 2 0
FoP A G, 2808 I 2R n AR 5 A
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% 22K 4 MR 70% £608 i 30% T A ( wheat
gluten ) A UHENE 7. FCBSIRDRE - 23 9 T A5 2 AR
o F R UCHRTE S8 25 00, J2 DR O 45 v 7 2
H S BER et il R R R T A T 45 SR

ARG ST T, e v SR I AR AR X
88 61 74 £ A K A ) I A 67 T S W) Lok 4
Rt R B0 Y AR SRR R A, R A
XA R T R AR 40. 5% . A E R Y
TERHERE | SF AR OL T, T i) 22 6 R - 47 i
22 AR ZS | T8 v SR TR Y R R 22 5
e SRRk BT . B LA 3 A A R 1)
PHEEEIR Y IC AT & (0 R oK, AR Uy R 35 5
kK.
3.3 BRIEEEHIEE R EF3EE

R e AR 2, A S Kikuchi
S8t P F Paralichtys olivaceus N Carter %510 X 71
i Vienopharyngodon idella FHF 7% 45 5 A — 2, ME K
FIHRH AR I 5 1 A ] PR R R b 28 RS TR
. A R R AU B B AR
WAL A 1] 24 Tty 8 4, IS OB A LE ok A
R ELAYAR TE Ry 220 ] 2K R B 18 v A0 HE 25 I
i 107, S 30K B 1 A A T b R 7 R T A1
Ty, RRPHECHT 1 d AN 1 R S h k] i
I Fy W HE B0 i B2 5 1) R/ KR AT E SR A
AR, BN AR S AR RIHEE S RO, By
ARHHA 2 AW A, 31X 5 R0 G 15 IR DR
AR R E IR E A B i A RER AL RER. M
R & R HEM 5 2 Wi TOLER 1 W fR L 1 0%
HRERAESR 2 YA IR, v RE R AR 1 O M R TR AR
B IAEE R, SORERA R R G FE AR T
Ul IE AN E WS A R L RIS, R
BERRAN -7t 5 0 HE M F 385, (EL 2 2 AR
FRSF 2 IR T2 1 0.
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