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Digestive ability and
nutritive value of Mystus macropterus

XIANG Xiao', YE Yuwartu?, ZHOU Xing-hua', LIN Shimei’, LUO Li’, WANG Yowhu®
(1. College of Fisheties, Southwest Agricultural University, Rongchang 402460, China;
2. College ¢ Life Sciences, Suzhou University, Suzhou 215006, China;
3. College  Fishenes, Southwest Agricultural University, Beibet 400716, China)

Abstract With normal regulations method, the digestive tube idices of Mystus macropterus such as ratio of
intestine gut length to body length was 0. 531 £0. 006 while the ratio of stomach, intestine gut, hepatopanceras or
viscera weight to body weight were 0. 014 0. 006, 0. 017 £0. 003, 0. 0084 £ 0. 0020 and 0. 070 0. 011,
respectively . The regression of body weight with body length was Y= 0. 1238X> *(r= 0. 9949, P< 0.01). The
pH value of stomach, anterior intestine, middle instestine, posterior intestine and hepatopancreas were 3. 0- 3.8,
6.6— 7.4,7.2— 8.2 and 7. 2— 7.9, respectively. At the same time, the activities of protease were middle
instestine > anterior intestine > hepatopancreas > posterior intestine> stomach; the activities of amylase were
anterior intestine> posterior intestine> middle instestine> hepatopancreas> stomach. The crude protein of
muscle and whole body were 62. 09 £3.8% and 68.28 4. 6, repectively ; the crude fat were 15. 33%1.7 and
21.87£2.9, repectively. The essential amino acids accounted for 40. 76% of total amino acids and the delicious
amino acid accounted for 29. 70% of total amino acids. It was indicated that the nutritive value of Mysius
macropterus is higher than that of the common carp and grass carp.
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Tab.1 The digestive tube index of Mystus macropterus
(g) (‘em) ratio of intestine ratio of ratio of ratio of ratio of
body weight body length gut length to somach intestine gut hepatopanceras  viscera weight
body length to body weight  to body weight to body weight to body weight
extent 45.0~ 282.0 17. 8~ 34.0 0.408~ 0.611 0.006~ 0.025 0.012~ 0.02 0.0029~ 0.0117 0.057~ 0.088
mean 131. 8 25.2 0.531 0.014 0.017 0. 0084 0. 070
D 78.0 5.4 0.061 0. 006 0. 003 0. 0029 0. 011
1 2, Y=0.12385"* ®(r= 0.9949, P< 0.01)
‘W= al? , b 2. 8388 0.531%0. 061 0. 966 0. 708~
0.816 0. 014 %0. 006 0.0 163~ 0.0245  7; 0. 0084 0. 0029,
0.0149); 0. 017 0. 003, 2. 64 2.55

3.0~ 7.8



2
Tab.2 The regression equation of Mystus macropterus digestive tube index with body length and body weight

(S)

.
parameter regression related coefficient standard errors sgnificance
- 2.838
body weight with body length Y=0.1238X 0.9 949 0. 61 657
ratio of intestine gut length to Y= 0.2662+ 0.0105X 0.9353 0.06 019
body length with body length
ratio of stomach to Y= 0.6 774X *8%7 0.9 85 0.53 779
body weight with body weight
ratio of intestine gut to Y= 0.0 666X~ 2956 0.9 82 0. 18 424
body weight with body weight
rato of hepatopanceras to Y= 0.0 133- 0. 000 037X 0.9920 0.00 292
body weight with body weight
ratio of viscera weight to Y= 0.2 075X~ 2239 0.9 846 0. 14 651
body weight with body weight
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Fg. 1 The regression curve estimation of My sius macrop terus digestive tube index, body length and body weight
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Tab.3 The activities of the protease and diastase of Mystus macropterus
(Hg* min~ g™ !)  protease (mgeh g ) diastase
(g)
body weight anterior middle  posterior  hepato- anterior middle  posterior  hepato-
somach intestine  intetine  intesine  pancreas somach intestine  intestine  intestine  pancreas
45. 0~ 4%~ 1 061~ 1208~ 27~ 636~ 283~ 1015~ 492~ 955~ 386~
extent 282.0 703 1149 1537 664 792 317 1332 07 1 143 503
mean 131.8 37 1127 1379 566 715 29 1163 558 1 054 442
. 78.0 324 15.3 8.7 5.1 49.4 18.0 87.2 63.8 45. 1 74.9
sandard error
2.3
( Ca P) 4
4 , ; Ca
20%
4
Tab.4 Nutrient contents of musde and whole-body of Mystus macropterus %
(9
body weight moisgure crude protein crude lipid crude ash Ca P
45. 0~ 7232~ 59. 84~ 11.85~ 10. 77~ 031~ 0.31~
whole-body extent 282.0 78. 67 6. 2 18.39 21.03 0.72 0. 44
131. 8 75. 62 62. 15.33 14. 15 0.45 0.34
mean
) 78.0 10.5 3.8 1.7 31 0.08 0. 04
standard error
41~ 75. 61~ 4. 17~ 15.01~ 7.42~ 0.33~ 0. 64~
muscle extent 253.5 80.55 81.91 22.76 8.93 0.39 0.75
138.6 76.03 68. 28 21.87 7.67 0.37 0.71
mean
521 12.5 4.6 2.9 2.7 0.02 0. 06

standard error

’

Notes; The value of analysis are the percentage of the dried weight except that the moigure is in fresh sample
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2.4
5 6
56 , ,
( XAA/ ZAA) ( 2AAS/ 2AA)
( Tlys+ Met/ TAA) 40.75% 50.24% 13.10%
6 6 7 8
39.89%'" 39.86% " 39.21%'", 39. 19%""
41.41%'" 42.38% "7 :
[9]
2
Tab. 5 Contents of amino acids in muscle of Mystus macropterus %o
amino acid contents amino acid contents amino acid contents
(Asp) 9.712 (Glu) 12. 17 (Gly) 4.17
(Thr) 3.06 (Ser) 3.18 (Ala) 3.64
( Met) 3.3 (Ile) 3.9 (Fhe) 3.55
(Leu) 7.51 (Tyn) 1.8 (Arg) 4.91
(Pro) 2. 14 (Lys) 6.4 (Hiy 2.25
(Val) 3.53 (Cys) 0. 81 Y AA 75.73
6
Tab. 6 Comparison of composition character of amino acid among Mystus macrgterus musde and other fishes %
. amino acid of the first five ZAA/ TAA/ Zlys+ Met/
fishes YAA YAA AA
1 2 3 4 5
Mystus macropterus Glu Ay Leu Lys Arg 40.75 50. 24 13. 10
L9 Crent haryngodon idellus Glu Asgp Lys Arg Al 39. 89 49.94 10. 36
L9 Myl haryngodon piceus Glu Asgp Lys Leu Arg 41.41 51. 54 12.26
L9 Megalobrema ambly ocephala Glu Lys Asp Gly Leu 39.86 46. 69 11. 81
U8l Silurus meridionalis Glu Lys Asp Leu Arg 39.19 48. 09 13. 83
81 Silurus asotus Glu Lys Asp Leu Arg 38.31 47.95 14.79
13 Rocypris rabaudi Tchang Glu Leu Lys Asp Phe 46.74 55.55 15.25
BILd oaussis longirostris Glu Leu lys Pro Asp 42. 38 52.31 13.38
L3 Peltobagrus fulvidraco Glu Asgp Leu Lys Arg 44. 41 53.17 13.33
L7 Gyprinus aampio Glu Asgp Lys Leu Al 39.21 48.39 11. 8
I dllogynogenetic crucian cap Glu Asgp Lys Leu Al 39.73 47.20 10. 19
: DAA, 7 (T ), ZAA; 9 (Trp ), ZAA
Notes 2 AA | are seven essential amino acids in human body( except Trp); 2 AA,are nine essential amino acids in animal( except Trp), 2AA are

the total amino acid in Mystus macrgterus’ muscle

2.6

[10]

29.70% (26.32%)
(32. 16%)""

(29.95% )™

(29. B% )M

(30.04% )™
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7
Tab.7 Comparison of delicious amino acids among Mystus macropterus muscle and other fishes %
3] [13] 1y 4 [715 [11] [ [16]
amino  Mystus Peltobagrus ~ Ophiocephalus Silurus Monopterus  dlogynogenetic  Misgumus Ictalurus Stzostedion
acid  maaopterus  fulvidrac argus asotus albus aucian carp anguillicaudatus — punctatus vitreum
Glu 2. 17 11.71 13.45 13.25 14. 46 14.31 12.57 13.59 16. 24
Ay 9.72 7.58 8.8 8 48 8.60 9.4 8.87 859 8.84
Gly 4.17 3.4 4.74 3. 66 6.38 5.04 3.89 3.30 4.13
Ala 3.64 3.9 5.3 4.56 5.79 5.71 4.60 4.56 5.07
29.70 26. 32 32.16 2.95 35.23 34.90 29.93 30. 04 3.8
5 P 5
P
[ 1] Ding R H. The fishes of Sichuan| M]. Chengdu: Sichuan Scientific and Technical Press 1984. [ ( ). [M].
,1984.]
[ 2] Ozaki Hisro. Fish digedive physilogy(I II)[ M]. Shanghai: Shanghai Scientific and Technical Press, 1985. [ . (
) ( Y[ M]. : , 1985.]

[ 3] YeY T,Ling S M, Luo L, et al. Study on the digestive ability and nutritive value of Pelteobagrus fulvidraco from the Jaling River[ J]. J Dalian
Fish Univ, 197,12(2) : 23- 30. [ s s .. [J]. , 1997, 12
(2):23- 30.]

[ 4] YeY T. A dudy on diadeas activity in the intestine and hepatopancrea of Gyprinus aupio[ J] . Fisheries Science, 1992, 2:21- 25. [

[JI. , 1992, 2:21- 25.]
[ 5] Yang S. The technology of feed s amlyss and quantity examination| M| . Beijing: Beijng A gricutual University. 193. |
[M]. : , 193, ]

[ 6] Wang D Z, Liu Y F. The Biochemical analysis of Myl@haryngodon piceus, Clengharyngodon dellus, M egal obrema amblyocephala’ s muscle and

its’ natural feeding J] . Fisheries Science & Technology information, 1987, (4): 11- 16. [ s
[J]. , 1987, (4): 11- 16.]

[ 71 Yan A S,Xiong C X, Zhou Z J, et al. The percentage of meat content in the body of Crassius auratus gibelio, and evaluation of its nutrition atatus
[J]. Reservoir Fisheries, 1998, 18(3): 16— 19.[ s s .. [JI. , 199, 18(3):
16— 19. ]

[ 8] ChenD F,HeX F,Zhou QG. A sudy on the rate of flesh content of Silurus soldatovi chen and Silurus asotus L. and the nutritional composition
of their flesh[ J]. Chinese Joumal of Zoology, 1990, 25(1): 7- 9. [ s s
[J]. ,1990,25(1): 7- 9.]

[ 9] Jang WX, Liu Y.Nuiritional and food’ s chemisry[ M] . Beijing: Joint Press of Beijing Medical University and China Xiehe Medical University.
199, 4- 14.[ , ) M. L1992, 4- 14.]

[10] Liu C J, Zhang J T. The handbook of food additive[ M] . Beijing: China Pergpective Press, 1988.175- 160. [ s ( ).

[M]. : ,1988. 157- 160. |

[11]  Zhao Z S, Gao G Q, Yin J, et al. Study on the content of nutitional components in the swamp loach Misgurnus anguillicaudatus and
Paramisgamus dabryamus[ J] . Reservoir Fisheries 1999, 19( 3): 16— 17. [ s s s
[J]. ,199,19(3): 16- 17.]

[ 12] Cai Y Z. The nutritional analyss of chamnel catfish( letalurus punctatus) [ J] . Fisheries Science & Technology, 198, ( 3) : 24— 26. [

[J]. , 1998, (3): 24— 26.]

[13] NieG X, FuY R, Zhang H, et al. Analysis of nutritional ingredient in Ophiocephalus argus’ s muscle[]]. Freshwater Fisheries , 2002, 32( 3) : 46
- 48] ) , s [J]. , 2002, 32(3): 46— 48. ]

[14] ShuM A,Ma Y Z,Zang J C. An analysis of the nutiitive composition in muscle of Mongterus albus[ J]. J Fish China, 2000, 24(4) : 339— 344.
[ , , . [1. , 2000, 24( 4) : 339- 344, |

[15] Zhang L G . Preliminary study on hydmwlytic amino acid and free amino acid in muscle of carp and crucian carp[ J] . A cts Hydrobiol Sin, 1988, 12
(2):181- 185.[ . [J]. , 1988, 12(2) : 181- 185. ]

[ 16] Bai LD, Zhou JX, Huang Q, et al. Analysis of nutritional constituent in w alleye ( Stzostedion vitraum) muscle| J] . Freshw ater Fisheries, 2000, 30

(1):34- 36| s , , . [J]. ,2000,30( 1) : 34— 36. |



