Bull. Korean Fish. Soc. 25(5), 371~382, 1992 K3k, 25(5), 371~382, 1992

A=A S, Crangon affinis® FNALA v X 7]ole] o3k

T 8- gd
Bar b ot o 34 2 o 3t

Effect of Starvation on the Total Metabolism of
Crangon affinis

Pyung CHIN and Yun-Kyung SHIN
Department of Marine Biology, National Fisheries University of Pusan,
Pusan 608-737, Korea

Biochemical composition, the rates of nitrogen excretion in the form of ammonia, amino
acids and total nitrogen, and oxygen consumption of the shrimp Crangon affinis were
measured at three temperature regimes (7, 15, and 25C) and the variations were also
determined for starvation periods (1~25 days).

The composition of the major biochemical fractions was analysed into carbohydrate: 4.2
%, protein: 68.6%, lipid: 7.0%, chitin: 6.3%, and ash: 14.6%, all expressed as percentage
of dry weight.

Molting frequency was lower at 7C than 25C during the period of starvation, and during
the same period the higher temperature was, body weight and body compositions the more
decreased.

Through all starvation periods O: consumption tended to decrease but total nitrogen
tended to increase at any temperature regimes. The dominant form of excreted total
nitrogen was ammonia-N at any temperature. From the O:N ratio it appeared that
carbohydrate and lipid reserves were quickly exhausted (1~5 days), and that proteins
were the substrates oxidized to meet the energetic requirements of C. agffinis at any
temperature. After 25 days of starvation the O:N ratio remained constant near a value of
8, which indicates that only proteins were being utilized at three temperatures.

After 25 days of starvaion C. affinis e€Xcreted 23.01yg N/mg body nitrogen per day at
7C, 32.97ug N/mg body nitrogen per day at 15C, and 44.81yg N/mg body nitrogen per day
at 25C, and lost about 1.75, 247 and 3.29% of body protein per day at 7, 15, and 25C

respectively.
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TE o] BE9 RH L EELEREE clszi=d
Lgol Hy 53], AAsFE] wjde sy o
kAl g ate) BAF (Ikeda, 1974; BE, 1977), 12
2 3FL ALY dAEAES A¥AE FAF
AE(H T, 197524 #$ Fasich

H 7 3FF wde Bdlde dHEH A
T5o] gto(Corner and Newell, 1967; Wallace,
1973; Regnault, 1979), A&4d X4 HEd #Y
3 7lote) FGafol M T Bo] B HATHBu-
sselen, 1970; Hazlett ef al., 1975; Cuzon et al., 1980;
Barclary et al, 1983).

dutzo g e AAFEL A AHSW B
BE e AAe 22 AT AEsed, 4R
oA} olE 3t Fiskel YT AHERDY ¥+ H
2 wistelx #H @ h(Schafer, 1968; Hazlett ef al.,
1975; Cuzon et al., 1980). Eg o] &3 HEEHF
Aid ZoA4F o] EHE fEd o dE2n A
ol elol ulel Jgg Wi ou MANE By
o] 71 WA RBEEZ ol &= AEH ¢
WAool thEo g o] &5y, ol AARANE @
Waeol Fa3d ool Hoh(Neiland and
Scheer, 1953; Hazlett et al., 1975; Dall, 1974, 1981).
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Astgel. %2 Ammonia-N & Solorzano(19
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A -9 lAle) o] fHe EHS
Aste] AEAY SEAZRAY FHE FAHS L,
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Table 1. Biochemical fraction for Crangon affinis FAZEL 7ol M 24%, 15Co A 28%, 183
Fraction Mean % dry weight CAME 33%7F 74l 12USE ﬂ]%‘"%‘iﬂ
Carbohydrate 412 0$ i, 7lolx7|B 7o) Aled4E o
Protein 68.61 9 zlolzt Zoh
Lipid 7.03 =g, AEd FFx HAE Fadte 7)o} 59
Chitin 6.32 - 25CoME AR AFT GfAo] 49.6mgil A
Ash 14.64 493mgo 2, ANF 509mgN A 33mgo =, 53 E

. 298mgol X 25mgo g FAdgew, 15CoAME
25 °¢
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Fig. 1. The change of moting frequency and body Fig. 2. The change of body composition of Crangon

weight of Crangon affinis with starvation periods
at each temperature (Standard animal: 24~28mm
in body length)

affinis with starvation periods at each temperature
(Standard animal: 24~28mm in body length)
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A 49.33mgoll Al 49.2mg, A A 506mgHNA 3.8
mg, BFHE 296mgl M 23mg 1L TCAAE
ol A 50.15mgol A 49.0mg, A& S1mgol A 348
mg X SFEE 30mgol Al 2Tmgl 2 BE F27F
oAl Flolz7d @A Zae A gNew A
Ax g53Ee a7 AAT. 2 Ao}
11 o] F8¥ Az g@53tEe] Fart Fo=
£ ¥ g Rast vEhT) AFske 7o}
259 F<t 25Tl A 36.12mg O 2 27%, 15Col A 36.
95mgO 2 25%, 7CONA 3849mgl B 23% 7} Hh
&9t (Fig. 2, Table 2).

3. BFARM 0|Xe KE L e g

AFER$E F& 7, 15 D 25T A 25U A2
AANE T AaxinFE =S 4932 Fig 37
Table 3ol YERARATE

oo g AriuEe dzTe A
A2 Z7t Fey, A4 25T 3
Eavh. 2 Jloldge] FUlo| uhed 4]
Fo NLUFE A FasPYR 7ot 154 o]
F 2590 ol AL LAY HAaA G
fAPEH A JdERgt oy vl sdt g BRI e 7
o AL RzF AALHELS 7o 25U
41%, 15CA A 49%, 18]3L 25T A& 63%7F &
43t DEYFE JJole AP W $ A vy
woh 7z e Foldge g kA e
Walo) g o dHBH Fea 7lofed g
F9Ae] AAH b FoA setdert Frt
3ol @} 4AbAsw) gol ZAES B ATH(P<0.0D).

9, Aasded W g Fd Qe 7ol
A7 A g mel & xpo]E HolA gkgron}
48] srolz o}(Table 3).

B2 R
o o

" 9 (Table 4). 2t &7 E 7oldpol] BE

>
Ho
o

4, EFEEHOl 01X= KR X AR BB

AFANEE £2 7,15 B 25T A 25U H 4
A7 5 AAuEE S S AHE Fig 4%
Table 49 WERR AT

Foo BE FILMNEEE L&YFE %L
oL AP MY 7]ot7} AL g uEl &
A3 Zrtstg ot 24 278 gz 7ol 259
o] B AFA % FHAAHEE B AIHRY,
7CoA thEToulE 25U FAA T T 39
%, 15CoIA 33%, 28 25CAAE 35% F7hat
AL
) dge Wale) gt frejd HAL I AR
F&3 1ot g fode] AR He] o= HE
STl MLt 7)oldErt ZojHLE 24 wld
ol Z7FE S B Y oH(P<0.01). 2T AF A5
Ful A E4LT FE AEL Table 4914 Hol& Bt
g} ol £ g vloje] ZHEFHNY dE L
bz A L W7} 0.81~2.77ug N/ml dry wt./day®
Fu| A ALET 67~78% 2 A3

$H Zt &g VoldFe Ul w2 S|
A A% ammonia-N¥ amino-N& 25 F&o] 4
s3] g Frksle 3¢S vehfslon), am-
monia-N: amino-N¢] F-A8]< 29 F$- 2
7ColA 25: 1019 Ao] 15T A 3.0: 1, 25CA M=
34: 12 Frtatgen, 4 529 7o) A&
ol wa} F2 7CAN, hEFY 25: 1017 Aol
2597F AAAZ) Foll&= 2.8: 1, 15T A 3.0: 1019
2ol 34: 1, 25CoAHE 34: 114 39: 12 718}
T g EYoRA, AAHog Hol y|optert
A &doulet ammonia-N# amino-N¢] ¥4 &=
2}o] & B G tH(Table 5).
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Table 2. Changes in body weight and body compositions of Crangon affinis, subjected to a 25-days starvation,

compared with each temperature (unit: mg)

Exptl. temp.(T) 7 15 25
Starvation periods (day) Do Dys Do Das D Dos
Number of shrimps 30 30 30 30 30 27
Mean body dry weight 73.10 55.56 71.90 52.02 72.30 48.76
Total proteins 50.15 3849 49.33 36.95 49.61 36.12
Total carbohydrates 3.01 2.24 2.96 2.09 2.98 2.07
Total lipids 5.14 2.85 5.06 2.65 5.09 2.39
Number of molts 14 21 23

during experiment

Do: initial data, Dos: final data
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Fig. 3. Variations in the rates of oxygen consumption of Crangon affinis during the period of starvation at each
temperature. Symbols for Q02: meantrange (vertical bars) '

Table 3. Rates of oxygen consumption and Qo values for the oxygen consumption rates of Crangon affinis during

the periods of starvation (ul Os/mg dry wt/ day)

Starvation periods Exptl. temp.(C)

(day) 7 15 25

0 25.67 35.13 50.07

5 2257 3117 40.12

QO; 11 20.32 27.66 2848

17 16.14 19.68 20.59

25 1512 17.87 1831
Starvation periods : Exptl. temp.(T)

(day) 7-15 15-25 7-25

0 148 143 145

5 1.50 1.29 1.38

Quo 11 1.47 1.03 1.21

17 1.28 1.05 115

25 1.23 1.02 111
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Fig. 4. Variations in the rates of total nitrogen excretion of Crangon affinis during the period of starvation at each
temperature. Symbols for excreted total nitrogen: mean + range (vertical bars)

Table 4. Rates of nitrogen excretion of Crangon affinis during the periods of starvation at each temperature

(ug/mg dry wt./day)

Exptl. temp.(C)

Starvation periods 7 15 25
(day) NHsN NHyN TotalN  NH:-N NHyN TotalN  NHyN NHxN Total-N
0 081 032 118 127 042 1.82 174 052 234
5 076 030 113 141 045 196 171 050 228
11 085 035 123 140 047 1.94 191 052 252
17 107 042 155 189 060 259 262 065 341
25 140 050 194 203 060 271 277 072 358
5. 0: N EFk Y 3E3] Zdadtr] Alzbste] 7o} 259 A HA o
F2TE 25U7 TopAlZl AFA%e A = 89, 76 ¥ 592 #BAE TAE WHrH(Table
Z2HFH LA RFILE Fig 59 Table 6 6).
o Jepdsich
2o A H2TH AN EI e AT
%< 0: N BRTHE 2gou, 7lotaert A% % 3

el mpet A&7 Aste 7lof 25U Aol
2UFE 0: N EFH7 65 2 4428 B9
(Fig. 5). 72 7,15 2 25C9 A thz79 BEFhE
25.10, 2225 2 2467010 A 2o} 7lo} 119 Lg%

ZAFAS-9] 2bhav o) Ahude 4 PS5
ToA ARG A5y Tt Flete] Qe A
worth(Fig. 34, Table 34). 18l 3 Wl 4
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ZF S, Crangon affinis®] EAL)] mlAE 7lotel JF

Table 6. Changes of ammonia-N, amino-N and ammonia-N: amino-N ratio of Crangon affinis during the periods

of starvation (ug/mg dry wt./day)
Exptl. temp. Starvation periods :
© (day) NHs-N NH,-N NH;-N/NH:-N
0 0.81 0.32 25:1
5 0.76 0.30 25:1
7 11 0.85 0.35 24 : 1
17 1.07 0.42 26 :1
25 1.40 1.50 28:1
1.27 0.42 30:1
141 045 31:1
15 11 140 047 30:1
17 189 0.60 32:1
25 2.03 0.60 34 :1
1.74 0.52 34 :1
1.71 0.50 34:1
25 11 1.91 0.52 37:1
17 2.62 0.65 40 : 1
25 2.77 0.72 39:1
s :25C
25 % 0 :115%
. 8 7C

Atomic O:N ratio
o

—
.-
-
s
1 i —1 1 . 1
o] 5 10 15 20 25

Days of starvation

Fig. 5. Atomic O:N ratio variation in Crangon affinis during the period of starvation at each temperature
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Table 6. Rates of nitrogen excretion, oxygen consumption and QO: N ratio in Crangon affinis during the periods
of starvation

Exptl. temp. Starvation periods Oxygen Total N O:N
(0 (day) (4 Oufmg dry wt/day) (g N/mg dry wt/day)  (atomic ratio)

0 25.67 118 25.10

5 22,59 113 23.05

7 1 2032 123 19.10

17 16.14 155 12.00

25 1512 194 890

0 3513 1.82 2225

5 3117 1.96 18.33

15 1 27.66 194 16.44

17 19.68 2.59 8.76

25 17.87 2.71 7.60

0 50.07 2.34 24.67

5 40.12 228 20.28

25 11 2848 2.52 13.03

17 20.59 341 6.96

25 1831 358 5.90

Table 7. Rates of total nitrogen excretion and percentage of excreted ammonia nitrogen from body protein for
Crangon affinis

Exptl. temp. (T)

Starvation periods 7 15 25
(day) *TotallN  **Ammonia-N  *TotalN **Ammonia-N  *TotalN **Ammonia-N
0 10.75 0.74 16.58 1.16 21.31 1.59
5 10.38 0.70 18.00 1.29 2094 157
11 1164 083 18.18 131 24.54 181
17 15.78 123 28.34 207 39.29 2.67
25 23.01 175 3297 247 44 .81 3.29

*The values are yg N per mg of body nitrogen per day.
**The values are % of body protein per day.

FEEo] AE e T BHEEAEYS BEHY 49 2 63%7F AAEe nLYSFE Aaiuz
o BEAMES Astd® A IFS AT F AW, A8 179 o FRE Aadsu e
(Fig. 2. A&7} thh kst ik 25 APAdE 7

Ao R FEO UAIES Yo}A)o] FadT 27 AAAHES FAMEIG o9 e Age
€ A2 F 4P Aotk (Bayne and Scullard, Bl1E3 A9 Crangon crangons 7)ot%7] 54%
1977, 1978; BK, 1977; ZFok B, 1981). ¥ gl < AhdHlE 10% TA2E RHAL, HlE 14U F
BY o= ARF&FAY 25U AEA ALx BEUALY 37%9 FAE Ho|trt s)o} 30¥0]
AU FE FasPAT Axuwdge Frbstgot. AFstE 5o A 9T Aa4H S (Regnault,
BRAD AFA$Y Aasve ZopdErt 59 1981)2 BT Y8 AR} FAEETh =8 A
% A&EY 7,15 @ 25CoM A2 12,11 2 19 F9) Carcinus maenasS) -5 i gol Sk
%7t st gon, 7ot 259U AR E 24zt 41, 1FUFS & FA2 RET, §iLE 357U Tl

RIS
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A3 S, Crangon affinis®) EiALS] wlXE 7jote) A%

BEFUHA] 40% A2 HA2 G0 (Wallace, 19
73), Cancer pagurusc 49U 3 AfE7F AYPH= 5
¢ AE2 A ZA3AH(Aldrich, 1975). £
AP A 2597 #HwEAMND F o= dPFLT
At FARGE AbAaAEE S JeEhie AL A7z
9] 7lol= U] RHEE BT Bkl Hstz
Fo] AFA e Abhdn|go] vlXT Fiol
Had Azeln Aztdd

g9, o= 2 9 Tlofe] 2FFAMY AFAY
9o AL YRELS dRYIYo} FF
Fo| oluei® WA dutHog i 7
HEFTEESS ¢RYol MjdT o2 dEY o}
FH NEERZ YA Jded vd iy 5472
L vnA FFo] E HAFES GEYot w4
I gio opnixzite widITn IHAH Yo
(Corner and Cowey, 1968). S|4 44F d5Y
ofgt olui=itel EAHl] JAME Lo HE
of wel i #olF HYE=dH 53| slotdFrt
A e iz} ofvliibel] HE FEuUo} wjdH
o] @A3] FUtste, ofnl=Aity R Yol =4
Hlol] z}polE Hon o= AR RBMEHE o
£o mE Zuspu AZE

AFARS-9) Zlope] Ui wid AL FHL
A= EA3] 08 S BYn. o= 49
TG Tletd vt Fo e mer Fuiad
A#FE F7187] Alabsre] viop 254 R H Fej=
L 7,15 % 250N A% BERALY 39, 33 B
35% 2 S7Mslh dirdo 2 KEFZEEAY 4=
Yol wjd &2 ©7|7e] HlgEA S BAS 24 E
Hole Aoz &2z E=d(Corner and Newell,
1967; %<} BE, 1976), Crangon franciscorum+ €]
JhA] Hol& ol A7l A A K} 48413t R
Al AN vt B Wk, Z]opd ez B0
Zt A%E ol Ao A4e 2% H(Nelson
et al., 1979). C. franciscorum> 71o}z27] 108 %2%
dryel wjdge] ¥iuwd AASA FAHT
7lo} 25 A#stH wjd o] Fristed FH o))
olZgx, 7joldel 7t 2~3ME A&%HY TEAAL
9] 50%ol’dS HA3 A H(Needham, 1957). E3H,
Crangon crangon 7]1°H3E]7t 3098 A= A& W
HAdge BFWMALY 30%0°1d F7HHA T (Reg-
nault, 1981). .

7t o) RRAFEY U BAYEY 333
ZAo) #% AT ZE B Donaldson(1976)& A
7921 Sergestes splendensN X A EAZRL v
A 657%, AA 84%, FF3E 19%, 11 I
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7 Fee] FFe 192% 2 R 2™, Raymont ef
al.(1968)2 mysid 7<) Neomysis integer) @822
709%, A4 13.1%, ©3E 24%, 3F 79% ¥
7€l 71% 82 B gon, F(197DE N
awatschensis T2 3e3F 4L G d 708%,
AR 127%, B58E0] 22%, AR JdHe 47
74% R 72%9& HWRL 2 2E9 AFA59
ABAzAde a8 6861%, AF 703%, B3}
F 412%, 32 1464%, 223 F€o) 632% 2 A
Fied FRES FARHA B v ke U
ER) At

Vonk(1960) = #7HHF diAte] 8 HEL @5
32 B I= . T892, Renaud(19
19 AZAE 32 F9 duXdAle Ade] &8
AA Ao = B3¢, Barnes ef al. (1963)2 Ba-
lanus balanoides?t 71V gEiolA R GA R &3}
& AR o}g3tn O Ygges alAag
ol gdtttil Bty ¥, At F oW e
gads Fd qJuAYgez ol&3vn dHA
=1, Raymont et al.(1968)> Neomysis integer7}
Fe 9did FFS Hols Fog m| o] oA
dogx glag ol &3ty FA3gch ¥ 4
do AFA = A G5By o) HA
3 wn d o] o] £ Hom nFol o
Ate) g 7148 gd¥Adg o] g3ta o AR,
7Y g5 A8 dFiE I¥S
,F1E oAl BEE gAERY FHog 9
3 A}, B, A 2 47 o 3 BgAHes
& v, ¥, 2= 2L 7jo} Sof oA o

vt (Waterman, 1960). 2H5A19-9 & ujul
@rl7]ote} 2YFE oy, ok Ay
2 A Flopatel st A&Pouiel Zasty
710} 259 %S we WEE fAsqh @70
o N2UFE HNIET} ¥ FOR Hop 2
o] #&FE St wa] AF}HAR s|opr}t
P gouper Zolol) 93 BV A ELEA,
B AEoA @33 ANES Yot 119 o)W
2udlz o] 73% ojdol FFAHAUZ) WL, pre-
molt71ol A& A Egto] GuF7]9 BAHYA
u, ol 7|7k Z)obrt A& EAE BFsa
BEE FeFA ge vz g9} §A=He A
o7 Hol A7t Folrl ALEASRE G &
2o gL Ao Wz gtony YA alatgo
2 olfHE ALE AAXNY. 2HMUHTT A
FA S0 FAFTE £ 7CAA 24%, 15T 4] 28
%, 25COINE 33%7F Badte n12Y4E S

09‘.'- of & B
fo rr wo o2t
Bt
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7 gskor, 7opx o= XA g3l E o]
o] ZAE BYou, Jlolrt A&He T &
ul A ko] E£Ao] Zit}h Hazlett ef ol (1975) 2
Orconectes virilis7} 710} 149 F 7+ 43 284
Al gl o] Zbzh 429 R 23% 9 ZAE BRYun
3t9 21, Cuzon(1980) & Penaeus japonicus® 7%
71} 170 €e] ZA#3shH Haemolymphdol Q& ¢
WAFEIt ofXAL FFo 2 Hoj Adm Ras)
Art ol 49 AHd Fog uFo] RLFE 7oA
ARG A G o] R3te] HEo] T PAEAR
ALg3l 53], ojd gAEdLe A FY 94
o] AR Eo e v S BAA 45 A
2 gAY, Dall(1965)°] 2l3td vwde g
Ix AF 31.8%, 7€o] 159%0]3, 7€l 2
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