Bk Baw F OB E R ¥R Vol. 26, No. 3
1996 €7 R JOURNAL OF OCEAN UNIVERSITY OF QINGDAO July, 1996

— M EATE— T ISR
(Gammarus suifunensis, Ueno,1940)
BFRMERWI 5

Rzl F2EY & F' RML
(1. WaW¥AF¥,HE,266003
2. FERFREILHEEYTFRL, T ,810001)

B B MESHTIMERMESFTTUSHRR. SN ZHARRRYEEHIF, —
BERBRAREERSE FAFHAMLEE 2 FORBMERERY, GIFAE T
EMENERSTEBETFAR  £=, AW Pagrosomusmajor (Temminck & Schlegel) 32
RRERZRKERGATHERMTE AR 4H, 1.4 AN =6:4, 1. HIF: fil=4
16, D E38F : g =2:8,N.&IF: fif=0: 10, TREFGREABYRFER . EKF
KR MERNEN AR, SORAR GV AE, I AREFRITHREE
BRMBRSHEHSHBE RE LASFALRER EHEAITEATE—HTLIREA
MFEAR EEFRFBEAHT.

X HFE4ANFEAECERME aRRARFR PEESES S8l6.171

RN R ES KSR LAY R ER, AT RSN E S A& 5
(05 SR A 1 B SR TR 3R B S B R SR 2 204k B AL B B 3
BB AN RSN E R RS B AR, BEE R EPE S JAFMN) B
WIAEAJG 10 48, 57 £ 2= ol (R Yo B BRI OR U T R 5% . X BBk 2000 4F it 57 iy
EFEERBHA 4X 10 () WijkstromU. N. 01, HHE SRV MA = RHE L EE &t
AR 3.6 X 10°% A1 0. 4 105, [E L AKIAIERT IR AR, MM Ak
T—RBEMEHARL R B, BERIREUANER LB, KL B ERBEL
PRl RIS E TR — SR R AR RS ET HRE
WHRAR, XRBR AR ERNEENT, LRBRERNER.

FWARIRT N, THAR, BB EE T A, KPS LUK B T
S KEE BB E TR (— M 228 (Amphypoda) 14D . 1 31 LA 49 1R YE U8
EE A B R BB CHIR 2 R4 , TN B B R BB S SF35s , SR8y B E W
BRHE BEENSHRELERHTEN—HFELE, TURSED &%, AR T
KT B BT P 40 % ok T R 4 R AR SR B 5, o I 38 o T R 4 U W 0B SR S

Wi H #9:1996—01—22; T H#1:1996—04—08



310 BT & B ¥ K ¥ ¥ # 19964

WERRUMRBAREENEREFRA>FEHRHRTENX —REES.
1 FHATH—-BREFRIMEEREE LR S BRNFH LR

L1 HME5HE
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BRATHTORWIA, 1. IRETHER; 1. FRENF.
1.1.3 %% @S 4 HFE#ET . DKRGWERHERE, 4 3 B T af 81T
FHETRMAD, CERBKBEETTERG0~80C), REFEE I05CHEEE. 20FH
RAEREUMBIRERERNEHSM R LB AARFTEAEARTR. DB
REBERENE. OEEREL HClL KM 24h110C), A 835—50 BRI 2B B g4 X
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Table 1 Comparison of ordinary nutritive contents and amino
acids contents of fish meal and Qinghai Gouxia(% ,Dry).
Hefn:

B ] . ST I 1  {
Sample FlSh. meal Sundry fishes High-gouxia Middle-gouxia  Fresh-gouxia
made in Peru

7k 4+ Moisture 10. 81 5.66 9. 89 8.63 #HF

# E B Crude protein 65. 87 57.28 30.25 23.27 35.88

# J5 BF Crude fat 10. 44 2.99 7.34 1.67 5.79

® 4%  Crude ash 17.57 31. 14 21. 33 39. 69 23.56
iE Ca 4.99 3.63 5.23 7.64 8.12
® P 2.07 2.63 0.11 0.73 1.83

F # K Dry matter 85. 60 94. 30 100. 00 100. 00

% E B ARG 3.31 1. 84 1. 366 1.162

®EE CYS 1.10 0.15 1.018 0.894

A E K HIS 1. 44 0. 65 0.535 0. 491

BREE ILE 2. 45 1. 80 1.315 1.091

X & ¥ LEU 4.43 3.04 2.321 2.112

wE®E LYS 4.19 2.68 1. 437 1.177

EHX® MET 1.99 0.78 0. 351 0. 449

*%WHEK PHE 2.51 1.59 1.187 1. 081

% & B THR 2.51 1.09 1.176 1. 091

s A 8, TRP b3 0.22 *M 3|

BmE® TYR 1.89 1.28 0. 880 0.722

B EmM VAL 3.17 2.10 1.235 1. 117

%= ® PRO FM P, 0. 461 0.403

HE® ALA ES. | P3| 1.782 1.527

HE 8 GLY 3| B3| 1. 297 1.219

BHHEHM GLU ES. ] F3.| 3. 487 3.103

#4 % ¥ SER F3.] M 1. 093 1.033

2 B NH, KM 3.l 2. 444 2. 261

* EF YEH 3] B =AM (Li Feng Shuang),1990, 450~ 452, [2)
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MR IMEBEFRAS R, BREBATEARERE ONEL BN —FHELSR
XFEFMA. BERAEEARABRZMTFER, AAK1/2TAE 1/2, THLTFEERE
HEET L. BHEFRZENOTE? IEHEARNIYLBSREHEE.

2 FHIEHIFELE R R

A1 S 0T R B A A S RN S0 B0 D & DRI RS 3R 30, E A IESE T AN IR AR
—FH AN EEE, XA LSRR D A, WERHING RERERSL.
2.1 M EH*

2.1.1 AH AR T RRER, HEEEEm IR EATH . IE. AW A
BB I ERNME TESUTEESENAT.

2.1.2 AMEH  BERESQSOIETVRHFN, IZEARRANEAERE.
BRI E RS RE 2, FARE T RE 3.

%2 FAREHERHETEH SO

Table 2 Nutritional composition of the basal feeds (%)

& £ Xk h % - 3 ¥
Name of feed Maize Wheat Wheat bran Soybean cake
K 4 Moisture 12 12 11 10
#1 B B Crude protein 8.5 11.0 13.9 41.3
H g B Crude fat 4.3 : 1.8 4.2 18.4
x 4> Crude ash 1.7 1.1 5.3 5.0
BKILEY Carbohydrate 73.0 74.0 56.0 25.0
T ¥ ® Dry matter 89.5 90.1 88.0 90. 5
#HE B LYS 0. 27 0.33 0.47 2.59
EH& M MET 0.18 0.13 0.09 0. 35
EM CYS 0.48 0.23 0.24 0.59
# % 8 TRP 0.07 0.14 0.18 0.51
KERB ARG 0. 42 0. 67 0. 81 3.01
% E M THR 0. 29 0. 27 0.32 1.38
XW#AM PHE 0. 47 0. 66 0. 41 2.10
mEA®R TYR 0.19 0. 20 0.25 1.85
X®E® LEU 0.16 0.92 0. 64 3. 24
RFEER LLE ‘ 0.34 0.53 0. 36 2.03
HHE® GLY 0. 37 0.51 0.56 1. 66
FEAB VAL 0. 05 0.63 0.55 2.08

A ®H®] HIS 0.26 0. 30 0.28 1. 04
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Table 3 Prescriptions of two kinds of artificial diet(%)

5K & A. 8 I B & #
Name of feed Gouxia Fish meal
£ % Maize 54 54
M E Wheat 13 13
% # Wheat bran 8.5 8.5
=2 Bf Soybean cake 8.5 8.5
& # Fish meal - 8.5
-] 4F Gouxia 8.5 -
& ¥ bone powder 5.0 5.0
n 7 shell powder 2.0 2.0
MEBSLE micro-element 0.2 0.2
£%4EE  Vitamin mixture 0.02 0. 02
® #h  Nacl 0.3 0.3

2.1.3HFFx REAMNMERERSTISYUEFTRY, MARTHEETENY, K
XS HFE 2 L FEM A, B IR L S PR R AR A B KR AL KB AT
FER CEXRELA K., SAKE I REENHFETYRRAR. ERNERSERR. X
ENTIEE, 4 HI7E 7:00,10:00,13:00,16:00,19:00,22:00 A, 3t 6 )k . IERRE T 1995
#£5H28HE 6 A 26 B3t 30d, MEEF 18C ERNRIF. §2BEK 45cm, F 33cm,
& 40cm,

BHEEYFER(@IERIAE 4,
2.2 KA BLER5TiE
2.2.1 T AL 2N HEBEZIRE ARRAZEE.ZEENERMNESEEE. T
BIEARHEZ AR IR S A A0, B 1 5 B AR R 0 VR In 7E X AR R AR AL, (B
AEME. TS5 aRFEHRSANNENE “ERNES~ER 2t QR X EX
&1 1.017.0.3612.0. 7796 , Z /N FHRMEHR P=0. 05 Bty ¢ 2 {H 2. 306, BRI HE
BATBEZRCY, BN EIF AR bR,
2.2.2 S Z BT A E AHTES, WEERFERLA . ERUEELEe. HTH
BRIEEESE, HEAGH, ARANEE. RIMNHABRBELEHEER.
2.2.3 T ER G GHHE  AHITMAKMAERESE ATEARSRERTEY,
PIFE A AT b B, IR EE Y 2. 57%(30. 2% CP X 8.5%=2.57), i A ¥y 4
5.53% MNP TR EAERK,. ENAFHSEEATRARNARYE. RiFRBH
UFE E AR T . X RE IR E SR A, R R R A S A ARt
— PR X — 2 B GUESC 44T 7] LU 8 i, o8 5 M AR A0 2k BUK B S AP FE R &
B RRET BRI, A SRR AT RARBET 2%,
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Table 4 Original records and their statistics analysis
A %) Group A. BJ¥F 4 Gouxia B. ¥4 Fish meal
EHE Weight of eggs (g)

HfiDate 18 28 38 48 5% 685 78 88 98 19 28 38 48 58 69 78 88 9%&
5.28 50.1 48.4 44.2 — 53.7 51.2 50.8 46.8 50.2 49.7 51.9 60.0 51.2 47.0 — 44.9 59.9 46.9
5. 29 52.7 49.7 46.2 49.6 54.0 51.8 51.0 — 49.0 48.9 54.3 56.3 52.8 46.0 50.7 44.2 55.2 45.5
5.30 52.1 48.5 46.0 48.8 48.8 50.7 48.4 42.2 50.1 46.8 52.0 60.0 51.9 45.2 48.3 44.6 54.9 46.9
5.31 53.4 50.4 47.2 49.4 53.9 50.1 49.6 50.7 48.9 47.7 51.7 55.4 50.7 — 48.3 44.8 51.5 46.3
6.01 54.4 51.1 48.8 48.6 55.4 49.2 48.9 50.1 50.5 66.9 53.6 54.5 50.1 55.1 — 46.5 53.5 45.8
6.02 — 50.950.0 — 56.350.9 — — 50.4 46.9 55.0 16.6 49.5 47.9 50.6 48.2 53.1 46.3
6. 03 53.8 53.4 49.6 51.2 55.5 52.0 52.4 52.9 51.4 43.2 53.7 52.9 49.2 44.2 49.7 ~— 51.7 46.2
6. 04 52.1 52.0 51.1 51.9 54.0 50.0 52.9 53.2 50.3 46.6 51.5 56.3 48.0 45.6 48.2 53.3 — 46.2
6. 05 53.3 50.8 50.9 53.4 54.3 51.6 -— 53.1 52.2 46.7 53.7 54.8 49.3 45.4 — 50.9 51.8 46.5
6. 06 52.3 50.2 47.5 51.3 54.3 50.4 57.9 53.2 52.0 47.0 54.2 55.9 47.8 46.5 51.7 49.0 51.9 44.7
6. 07 52.9 51.0 48.6 47.7 53.3 51.5 51.4 53.3 52.0 47.6 52.3 61.8 48.3 47.6 48.8 49.9 5}.2 44.2
6. 08 52.1 55.0 50.6 47.0 53.4 50.7 52.9 55.8 52.2 50.2 53.9 57.0 49.8 — 48.4 48.8 50.6 43.8
6. 09 — 52.451.7 — 53.252.254.1 51.2 53.6 46.1 54.8 54.3 50.1 49.6 49.2 46.1 49.8 44.5
6. 10 52.5 — 74.4 54.7 53.4 51.4 53.3 55.3 53.8 46.7 54.3 57.6 — 49.0 — - — 43.7
6.11 54.2 47.6 51.9 51.7 54.8 51.9 54.0 52.7 53.2 51.1 54.6 57.1 50.0 70.5 50.4 54.3 52.3 49.9
6.12 54.0 51.7 52.6 54.4 56.3 50,2 52.6 54.3 52.3 49.4 52.7 60.1 50.2 48.5 48.9 53.7 50.9 —
6.13 54.4 54.9 52.8 — 55.1 48.5 52.3 55.0 52.6 47.2 53.3 54.9 48.9 49.7 47.6 54.3 55.6 46.9
6. 14 54.4 53.3 50.0 52.9 55.3 49.1 53.0 — 52.5 45.1 56.2 55.8 51.2 49.0 — 53.7 50.3 45.8
6.15 52.2 49.8 53.3 53.0 54.4 48.4 55.2 55.6 52.1 50.0 55,0 56.0 49.9 47.5 48.5 52.8 49.4 43.6
6. 16 50.8 51.2 53.6 51.4 54.2 48.4 — 54.2 52.4 49.7 54.7 57.1 1.7 50.7 47.6 52.5 — 42.6
6.17 52.6 50.4 53.7 51.1 54.7 48.5 53.5 53.0 52.6 49.1 55.6 82.0 50.1 49.7 46.4 49.5 52.7 44.9
6.18 49.5 49.6 55.1 51.3 52.6 47.2 53.3 54.4 54.0 51.5 57.0 56.7 — 49.7 — 53.4 52.6 44.4
6.19 50.7 50.3 54.9 52.3 53.7 47.9 49.4 54.4 53.6 51.0 55.9 59.2 50.7 49.2 49.8 52.1 51.1 45.1
6. 20 51.5 52.4 55.6 — 54.8 48.1 49.7 54.7 55.2 49.2 57.6 56.5 51.3 48.3 48.5 53.0 51.5 46.1
6.21 51.9 — 55.0 — 54.0 46.9 48.7 — 52.6 46.1 56.4 56.0 50.1 48.4 48.6 52.4 —~— 48.3
6.22 51.9 54.5 54.9 50.7 53.9 47.9 49.8 54.7 53.6 47.8 53.5 59.5 50.7 48.0 47.0 56.0 54.4 48.3
6.23 52.8 53.7 54.5 51.3 55.3 48.9 50.9 56.6 54.4 49.2 55.8 58.6 48.4 48.5 — 55.2 55.2 46.3
6.24 52.0 52.5 56.6 51.6 55.2 49.2 50.0 56.1 51.1 47.9 56.7 57.6 48.3 47.3 52.1 53.8 55.0 45.9
6. 25 52.5 53.5 56.9 51.9 55.0 49.3 48.1 53.5 53.5 47.5 57.4 56.7 50.9 49.6 49.8 54.4 53.5 46.3
6. 26 52.3 53.0 54.5 51.2 52.9 49.0 49.3 54.3 52.1 49.0 55.9 56.5 — 48.8 48.5 54.9 — 44.3
X ¥ Number of days N=30
=E® 28 28 30 24 30 30 27 26 30 30 30 30 27 28 23 28 25 29
Number of eggs

ERE(g) 1469 1441 1572 1228 1625 1493 1392 1381 1562 1461 1635 1693 1351 1372 1127 1426 1319 1326
Average weight of eggs(g)

FRE LY Total number of eggs A=253 A =250

BHEHE  Average number of eggs 28.101+2.02(SE=0. 67) 27.70+2.29(SE=0.77)

FEEELE  Total wieght of eggs(g) 13165. 35 12711. 09

EHREHE Average wieght of eggs(g) 52.0441.17 (SE=0. 40) 50. 78+ 3. 10(SE=1.03)

FHT=ER Average egg yield(g/d) 48.80+3.80(SE=1.27) 47.07+5.37(SE=1.79)
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21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 (number)

B# 27.70=2.29 (SE=0.77)
E B Average number of eggs
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Fig.1 Statistical difference between egg weight and egg
quantity in group A and group B
F-¥I¥ average: X1 ,#RHEE standard deviation: SD
Fr¥EIR % standard error (of the average) :SE[] SE=SD/ Vn,
AT E change range —

3 Ut A (A B 7 (AP R 8 B X L SR B

HATBAR LA R/ M AR S AR, R EE — S L EEHITRE—
HREERNTFIVEQE.
31 MEERE
3. 1.1 AHKR K& RE, RPEKFRERERE KRN E AR, HER
AR 1 /N REML.
3L2HIFTRARR FHEAKREE,HERSSRE 1B IKBHY ST, BB
R A6 : 4,4 6702 8 ZFHBIR IR S 3 B/ F AR B 5K
KA. I.TANE,
3.L.3MAF# A 100L &S BEAKEL . BN ESH 20 B . WA JEHKESR. R
AT 5.9.11.14 #0117 B B & BB AEAE MR, 3F 5 k. BUEJE /e RBUR % , REIC
K. BRSETM 14 FHERKB 2K, 19954 8 A 4« HE 8 A 28 H3L4H3% 25d. pH7. 6~
8. 0; KB A 23.2~26C,
3.1.4 8% RAPEAKFMERASK=HRFALETHESAE 108, I ~N
SR EE S HIRE S 20 B. VSH (200D AT LT EHE 20 B, U E KB
RAERARENFHREME T ESR. AR FHESHER 20 RAMNSERFNR K
K. RESHGAMBHTPHERNAE., RBEER. 2R EsHBERANKK
MEE, CRLETHE. FEREIIAEK S,
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x5 #F5)ReaTAESAMITFRRER

Table 5 Results of feeding experiment of different diets

%S  Number of group 1 1 1 N
ZE ¥ Initial number of fish 20 20 20 20
#HF AR Added number of fish 0 4 9 4
R E¥  Final number of fish 16 19 17 14
LR EAY  Total number of fish in test 20 24 29 24
B {& & Real survival rate (%) 80 79 59 58
F-HE K Average initial length (cm) 4.37 4.12 3.90 4.25
FE&K Average final length (cm) 6. 39 6.35 5.90 6.25
Ty Average gain of length (cm) 2.02 2.23 2.00 2. 00
W ¥ L Average length gain rate (%) 0. 46 0. 54 0.51 0. 47
FHPE  Average initial weight (g) 3.41 2. 80 2.01 3.15
PHH B Average final weight (g) 8.34 8.75 6. 48 8. 44
FHHE  Average gain of weight (g) 4.93 5.95 4.38 5.29
HSHERD  Total gain of weight (g) 78.9 113.1 74.5 74.1
LHME? Real average gain of weight (g) 3.94 4.71 2.57 3.32
LM ERED  Real weight gain rate (%) 115.0 168.2 128.0 105. 4
B B8R Total providing quantity (g) 784.0 672.0 504.0 672. 0
S 3E®  Total residual quantity(g) 190.9 146.5 113.6 116.7
B AE’Y Total feeding quantity (g) 593.1 524.2 390. 4 555.3
EIEES  Coefficient of diet 7.5 4.6 5.2 7.5

DRBRALMEMRMAER  Total weight gain of all fish in test groups.

2) BAEMER - B AX  Total weight gain+total number of fish in test groups.

3) HALRME - FHIE X100 Real gain of of weight - Average initial weight in test groups X 100,
4) BT E M 2R & B’ Total providing quantity-Total residual quantiy

5) S AR - LM E Total feeding quantity = Real average gain of weight

32 [EAFABEMERSITIE FEMEEREMCRERERS. AKSTTUES, |
MISHEGEREERESTIMNES, 15 XMHET VS, 38R e a8,
EEBSTAXEMEN NEREHHESDI> 1 >N> T, R RN IR S
HYRSTARERN. AFFIMERREE U I INSHES, RHFIRFAN =1
>E> T, R 40% M 204 UFAs 1, I SEMELF. S 2 NRBM S TEZIE,
RS HIF AR RN . XMB RGP ESN, TR FR A, ZD
ERapANLEEER.

3T ANENAT MAERERBSNEERSENREE L HIFAREHE
B B TR S o8, R R 307 B 0 S E T/ R 00 (B2 AR 3E S 2 R
R A XERT AR, AHREEIEEETUARER , BB TR B KA
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H AL BT R R E 9 R R B, AT AR A R, X TR R
EUHARERER BEREANR. NOTHEERSEE  KRHARRAENS. BT
MEREVGEATUTAEER IR FH THTEERRSHAE, 8 R TR £ R L
BFRRZSIEMREY . RIVEFEFNRE S, & 605680 4020 M4 IR0 MR & H A%
RILET 20% HIHFA £ 450 B BT REAE I

RL% 48 4B TN 0 H SR RE A AU A = 0, (X (UL R S WY S R Y [ S
M. EARE B HIT AR, TR AR RS TENEM L A ERENS
ARERG AR K SN GR 38 B, ATE R 3 A K gl B RSB R R X A\ A
Bl 20 F AP BL A E , R% R — iR 1R

B . A AL T —REAARS LR IR EALRL T . £ EAHLTH
MGARBEERESL, Alt—F A TR ORHE.
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PRELIMINARY STUDIES ON THE NUTRITIONAL
VALUE OF A NEW PROTEIN SOURCE—QINGHAI
GOUXIA (Gammarus suifunensis) OF THE AMPHYPODA

Wu Yunfei' Wu Cuizhen’* Huang Yong' Wu Hongfa®
(1. Ocean University of Qingdao,Qingdao 266003
2. Northwest Plateau Institute of Biology,
Chinese Academy of Sciences, Xining 810001

Abstract

This paper presents the results of preliminary study on the nutritional value of
Qinghai Gouxia (Gammarus suifunensis) belonging to the Amphypoda. It mainly
includes three experiments as follows:

1) The first experiment shows that the results of the analysis on the crude pro-
tein and crude fat as well as Amino acids contents of the two grades of fish meal,
which are generally higher than those of the three grades of Qinghai Gouxia.

2) In the test of feeding hens, the result shows that Gouxia group (A) is bet-
ter than fish meal group (B) in total and average of gain in weight.

3) The dietary test of Pagrosomus major (Temminck & Schlegel) was designed
by means of the gradient method. The ratios of gouxia:fish meal of the four groups
were 6:4 (1), 4:6 (L), 2:8 (M) and 0: 10 (N) respectively. The results
show that the first three groups ( 1, I, I ) with gouxia were much better than
group NV (no gouxia added) in the survival rate, average gain in length ,real pre-
centage of weight gain and feed conversion ratio. Among the four groups, group I
has the strongest effect on promoting growth and is the most economic one.

In general, the authors consider that fish meal can partly be replaced by Qing-
hai gouxia in animal feeds. As a new protein source, there is a bright future in its
development, utilization and spread.

Key words Qinghai Gouxia; new protein source; nutritional value; substitute of

fish meal; exploitation



