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(] XYL HEAA 0 XA 58 A R 8K (Misgurnus anguillicaudatus) K 8% B 98 8 ( Paramisgurnus
dabryanus) WL AR RS TR . FEER & S AR W R 20 Gt A 70 8 AN Lo i, S5 R W ME LA
K S S B2 (P > 0.05) , JeSRKILPY i b HLER BT B 3 T ORBERIESK (P < 0.05) , i
HLIG G & BT RBERIESK (P < 0.05) 5 VRS h ISR . LR, POTEAER ., Eo
s 28 TR N R S B TR 1) 25 Bt 240 {0 35 8 T R RV (P < 0.05) 5 JEBKIULIA AR AN TR e 491 et 5T K
ERIJeEk (P < 0.05) , MIAEFAARIER . ZAMFIRIER . KEEZIMAIEIIRR . n-3 R ZAMAAGN
2. n6 RINZAEABENIR ., NRIRR M &, K Y n6/Yn3 tH RS T REERIRHK (P <
0.05) . XTLAIEE BT ANRE U7 vb BT AT DAY, & U6k L gl 1) e 6k EL A O oy () R 0L
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Nutritional Component Analysis in Muscles of Misgurnus anguillicaudatus

and Paramisgurnus dabryanus from Shaobo Lake
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ZHU Ling-yu, XU Rong, WANG Gui-liang, WANG Shou-hong
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Technology of Jiangsu Province, Yangzhou 225007, China)

Abstract: The common nutrition composition amino acid contents and fatty acid profiles in muscles of
Misgurnus anguillicaudatus and Paramisgurnus dabryanus from shaobo lake in Jiangsu Province were compared
and analyzed. The results showed that there was no significant difference in muscle moisture content between
M. anguillicaudatus and P. dabryanus(P < 0.05) . In the muscle of M. anguillicaudatus , the crude pro-
tein content was significantly higher and crude lipid content was significantly lower than those in muscle of P.
dabryanus(P < 0.05) . The contents of total amino acids (TAA), essential amino acids (EAA), half-es-
sential amino acids ( HEAA ), nonessential amino acids ( NEAA) and delicious amino acids ( DAA) in
muscle of M. anguillicaudatus were significantly higher than those of P. dabryanus(P < 0.05) . The total
contents of saturated fatty acids (SFA) in M. anguillicaudatus were sianificantly lower, whereas all the con-

tents of unsaturated fatty acids (UFA) , polyunsaturated fatty acids ( PUFA) , highly unsaturated fatty acids,
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n-3 PUFA, n-6 PUFA, trans fatty acids (TFA), and the coefficients of n-6 PUFA/n-3 PUFA were signifi-
cantly higher than that those in P. dabryanus(P < 0.05) . In summary, the nutrition values of M.
anguillicaudatus were higher than that of P. dabryanus .

Keywords: Misgurnus anguillicaudatus; Paramisgurnus dabryanus; muscle; amino acids; fatty acids

0 35

8 H AT A VR kL A0 45 43 25 2% F AUk ( Misgurnus anguillicaudatus) , 4035 K 835 &) ) ik
( Paramisgurnus dabryanus) , W R MBI H | S(FF AESOERE, (B2 530500 5% 8 7 e 650 7K 8% &)
Jesis , R B O AT WAL 2E S . TR A ARKIrR R SRR DA 5 R e 5K A AL A A ] — K B
17 ELP AR AT 2 g A R ]l K PR SRR BR TR P e SRS, A R R A A
H HTHARSCHY N T B EAR B, TEV0I8, L8 IR G MBI N T3R5, 0 T A
AP LA B R 1 22 5, I P 2 38 6 B A A R A R I VR B | AS ) e e A 2 R TR
ik LR N T IRBH A UR O 7 LA i o SR AT TG, (A2 S T R IR A
Sy AV SRR AL, XS I D5 PR 2H 1 i) 4l /0 LR T R 2H A AN 4

AWFFEET XPULTR AR DCEF AR ZF T 2 W DL B i PR SRR RS ) e ik, o3 A HE UL PR H LS SR )
BILRRANRWIRFNIE S &, PT84 0 o B AREA LA SE 7042 408 - 25 D SR DR el @) e 5k
P, XSRS BRI YR ik ) B TR oK L B IR A SR e SRR B A S AR, SR
KNLFHBARMEE,

1 MB5F*
1.1 XIEEH

AR e SR K R T 2014 45 10 Al A VLA M i TR IX AR AR, ARIETERRHE X 53
BRI YRk, PIARERASER 60 JB 2 WA LA B EEAS, ELMERESSE ) YRR SR E R (27,27
1.50) g, IR K R (15.54 £ 0.20) em; KEFEI VR EICE IR E N (37.83 +3.33) g, FHKRK A
(16.07 +0.46) cm,
1.2 BHFE

Sl R TR R 180 me/L Y MS — 222 BRI, AR S, ECE5 FIE S LA A
i, BRSO, B 20 RAKINLARERIRN 1 4, 63 41 Ee . DURRES TR HE
BT, MRS R AR IR 2 B
1.3 HEm&N7FE

WLAR R 7K 5 MR BT, MR T 00 E o3 R 8 R TRk | BLIRE AUE . RIVIRIGE S
7k B IR H RS g o B A 63 S Y (Thermo Quest Trace GC/MS) , 2 MR LI
ik, FRWETARA— AR E T 5 R 20 G 2 {1 H 57 L - 8900 4> H i 2 HE 1R 40 Hr X, 4% MR GB
T18246 —2000 J7H:15E .
1.4 SEBREFITMAZE

G FAO/WHO 1973 47 # U 2 IR P/ b AR 2010 e B T s 2 Bl 2 B 1 97 5 4 DDA
FEIEO B A X R R A R A SRR, SR LA E R AR 0, (%, THE) B5UEGR
BNETAPRERRZ WA (mg/g), RIGITHE VLT EIEIRFEE (essential amino acids index
EAAL), HAAAXMT .

A=w,x10 x6.25/w,,
EAAL = /(1004y,/ Sy,,) % (100A,/ Sy,) x === x (1004,./S, ),

Hi, o, ANMAPEA BRI (%, TH); o AT HENLTEZIERDE; S FAO/
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WHO o3 bSO 8 88 AR ER A rh R e A B 2 BRI 22 708 (me/g) o
1.5 BERREREFTMTTE
AN TR S K FEAL 8 5L (index of atherogenicity, TA) FIMAEFEEL (index of thrombogenici-
ty, IT)" TP WL B AR X A 280 A0 2 2B s, STk
Cpp +4 xClyo + Gy
MUFA + PUFA ’

Cho + Cigo + Cigyp

IA =

IT =

n-3PUFA’
n-6 PUFA

Horp | MUFA MR AR ( monounsaturated fatty acids) , PUFA A Z AN ARG IEZ  ( polyunsatu-
rated fatty acids)
1.6 HIELESSH

IR Excel F1SPSS 18. 0 B F#EATSEH 00, I Aeginkitb Ay 2255 B8, FIPFRIMHE « b5
iR (Mean +SE) JEAFEI/R, P < 0.05 HEFTE,

0.5 x MUFA + 0.5 x n-6PUFA + 3 x n-3PUFA +

2 HERESW
2.1 EBHEFRMS D
YK FN A 5 ) VR BRI IR K 2 . RELER F S RO g I ) i A B I e 2 SR LR 1, T LU
PE LA KR A R 225 (P > 0.05) , (HAZJRSULA T & A B i E - 8 e & & T
KR Jesk (P <0.05) , TWIHLRET B9 BT 73800 E KT RESRIVEHK (P <0.05) , KEERJeSHILA
JE I3 14 B 15 43 B R SRk 2. 48 £%
R OREAMASEIRMAEFRRSNRESB(RE)

Tab.1 The nutrient composition in muscle of M. anguillicaudatus and P. dabryanus ( n=3,fresh weight)

%
T H Item Ptk M. anguillicaudatus KRN IRBk P dabryanus
w( K5F) w( Moisture ) 77.91 £0.05 77.63 £0.12
w(HLE ) w( Crude protein) 19.69 +0.05" 18.54 +0.50°
w(HBNT) w( Crude lipid) 0.90 +0. 09" 2.23 £0.44"

V. RIR PR R R I RR I R 25 53 W3 (P < 0.05) &

Note: Mean values with different superscripts in the same line are significantly different (P < 0.05) .
2.2 SEBAR SR &EEITEN

F 2 HIH TV S BRI VeSO Th E BERR A AL, AR 17 R DL ECRER (R Hh T K
PIRTARKG ) o VRSP h B ZEE IR R 1 2H RSN, HoAx 16 Fha JL MR 1Y BTt 73 8 s 7 K i )
ek, VREkAY S IEBL (total amino acids, TAA) . A5 A HEBL (essential amino acids, EAA) . 2[4
T3 BIEMR  (half-essential amino acids, HEAA) | JEATTZEIEML (nonessential amino acids, NEAA) FIfif
R IHEPR (delicious amino acids, DAA) A9 - Eth ) 8 22 & REFREIJE6) (P < 0.05) .

MWEMFAER, BMEOTNE RN ER TR FBOR T ENT AN & B G YT AL EAA
R S Lol K3k 2 h B ST  Se A U S E R S BUT , 5 FAO/WHO #EHNG 8 2 H pad k
FRAR AT O, T3 VRO BRI TR EAAT KPP HAE SR e, 38 3 T, R K i sl
TRSHALP h EAA S i A0 T 49 26 28 1 B o R FAO/WHO Aiifi, {2 EAA/TAA (43314 38.03% il
37.43% ) T WHO/FAO brifE (35.38% ), T AGEAEEAARIE (48.08% ) VEBHKFI 6 Rl U G Y
EAAL LW EE MR350 65. 52% F159. 71% , LA FAO/ WHO Frifiit 8435124 88. 83% #i180. 95% .,
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x2 RBFAASBRBNAFIEBRER(TE)
Tab.2 Amino acid composition in muscles of M. anguillicaudatus and P. dabryanus( n=3,dry weight)

%
w( BEEMR) etk PN HIRA TS
w( Amino acid) M. anguillicaudatus P. dabryanus
R Lys” 6.622 +0.050" 5.802 +0.016"
52 Leu” 5.920 +0. 058" 5.376 £0.004"
KR Arg™ " 4.757 £0.013" 4.414 £0.053"
AR Val” 3.799 +0.093 3.505 £0.025
JRa 2 Thr” 3.523 £0.002" 3.290 +0. 013"
FIEER lle” 3.442 +0.095 3.195 £0.014
ARNZR Phe 3.260 +0. 033" 2.902 +0.003"
R Met” 2.050 +0. 006" 1.848 +0.005°
HEM His* " 1.659 =0.019 1.663 =0.003
AR Glu 11.660 +0. 123" 10.585 +0.015"
RITLAMR Asp 7.656 £0.071" 6.931 £0.023"
HE® Gly 5.719 £0.080 5.487 £0.042
R Ala 5.436 +0.051" 5.057 £0.010"
22531 Ser 3.286 +0.045 3.051 £0.041
Mi% 2R Tyr 2.571 +0.031" 2.327 +0. 005
IR R Cys 0.647 £0.009 0.620 =0.003
[ %R Pro 3.241 +0.055 3.194 +0.005
SR TAA 75.245 +0.709" 69.243 £0.185°
TR AILIR EAA 28.615 £0.320" 25.917 £0.014°
T A SR HEAA 6.416 £0.032" 6.076 +0. 056"
TR AR NEAA 40.215 +0.357" 37.251 £0.143°
fEE R IR DAA 30.470 £0.324" 28.059 +0. 089"
DRI M FERR EAA/TAA 38.03 37.43
WA E IR/ AR EE R EAA/NEAA 71.15 69.57

UL = TR, + = NPT EIERR . [F)E bR AR B R R M 8] 22 7 23 (P < 0.05) .
Notes: * mean essential amino acids, * * means half — essential amino acids. Mean values with different superscripts in the same line are

significantly different (P < 0.05) .

2.3 BERAERZE AL 53 A B G BAEAN

ek 5 KBk RI Ve AR E, LA IR FIAE IR (saturated fatty acids, SFA) B9 ELBIRT# B8 F )5
#H (P <0.05) , AAEAAGHIR (monounsaturated fatty acids, MUFA) HJHHIME TR EZES (P >
0.05) . BRub=zAb, VeskLA H AR FIAE TR  (unsaturated fatty acids, UFA) . 2 AN A1AG i R
( polyunsaturated fatty acids, PUFA) | KEEZAEHENTFL (long chain polyunsaturated fatty acids, LC-
PUFA) . n-3 PUFA . n-6 PUFA | R X JEWIER (trans fatty acids, TFA) BB Y n-6/ 3 n-3 HAEH B
F T REERIVES (P < 0.05)

WL A RS R O B s Bk R AR B (TA) AR FEEL (1T), AT LATEM B 05 R X AAA.C
MAEERERY R , th3R 4 alJ0, JeSLPA NS IR A TA FIT 2350028 0. 297 | 0.406, X5 A% TR
etk (1A 0.363, 1T 0.459) (P < 0.05) ,
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®3 RHMASHRREHINAPLESERSESBERARK FAO/WHO #RAERLLE
Tab.3 Comparison of essential amino acid contents among M. anguillicaudatus and
P. dabryanus muscles,chicken egg and FAO/WHO standard

WiH TRk KA ) etk X 85 R H AR e FAO/WHO #54fE
Item M. anguillicaudatus P. dabryanus Chicken egg standard FAO/WHO standard
Thr 220.16 205.63 292 250
) Val 237.41 219.03 411 310
2 Met+Cys 168. 53 154.19 386 220
Eﬁ‘ggi Tle 215.13 199. 69 331 250
beE 2 Leu 370.00 335.97 534 440
%é?‘i/ Phe + Tyr 364. 44 326. 81 565 380
& Lys 413.88 362. 63 441 340
T EAA S0 Towl EAA 1989. 53 1803. 94 2960 2190
w(EAA/TAA) 38.03% 37.43% 48.08% 35.38%
EAAI(egg) 65.52% 59.71%
EAAI( FAO/WHO) 88.83% 80.95%
3 iig

3.1 REANK 8L R E ME IR

A R EZIAOENLA, IUA T FEEE SRR A, BBl SR E SR & =23
BiRZE | BRNE BERFEMAMRESSEZ > ARSI, JRsILA AR R T
e, PRI G 0 i, IR U B UL A v B 0 1 5 s S VR Bk 1Y 2. 48 3% 5B Y A A S 5T
ML, P WLA AL AR (5 Y 5 o A A ISR T R AR Vi (20, 05% ) P RIAEBERI DK (20.73% ),
75 AR (18.68% ) RIDUAEIRIRERK (18.69% )" Heilt; [WliE, KB A5 5 o RS ok
PRI 4340 (0.90% ) L RBERI et (2.23%) ik, tlbrhAEybik (1.56% )" | 1 5E R v ok
(1.25% ) "MK, (R AFARE (0. 11% )" RIDUAFAREK (0.8% )" F, B4HR LD fHF 5T HaE
JRAHCRIA S B PR UL A FFoRELAS T 1) B B 20 B0 51 2. 31% F1 2. 57% , JRBAILPA Fh R 07 B 5 ARG TR ds
Jesik, X EGAMILERA —ERZEF, P Stansby ™ 8, BRI R A —BE IR R PR SRR, Fh
ISR 0.2% ~64.0% , i fIRFIZS 5 o e R 2R IR SC PR 2200035 320 f5 =2 %, 1 LRl
[l —Fpa2ds ) WREAERY, Kb, ARDRE ) EFRFOFAMKAED, HRFFFEARLE T W — KKK
S, PR AR AT, 1 AR SRRN B R Ve SHOUL PR P AR 1 2 S RN, Rl AR TR [R R
(s R 22 52 SBUR 225, BT REJE i T8 FR A AN RIS R 225
3.2 REFAEERIEH D R EBINERENE FNE

FEWLPR SRR 2 BT 1T, R SHORN R ii @ Ve SR AUL PR b A i SRR A EAA R i, S AMTHE B
AP AR R BAMER . a6 — @ B R T DAA (R EURER
B, REAWR ., HEARMNER) , AF5TaREW, Bk DAA =050 (30.47% ) &1 Kb
AV Bk (28.06% ), iX B Bl 2& DAA B BR R BB R T R E M (27.57% )10 1 E
(21.98% )", HJEAR T NIVDHESE (31, 1% ) "7 s @i H LT 2RI E (EAAD) K
WL S, VRS EAAT (65.52% ) T T RESEIVREK (59.71% ), HE— 1 BH I ik vp & 3L R 10 5 37
e TR BRI VR, X —25 50 58I s —5,

FEWLPI BRI R L A 7 T, Ve UFA 1 it o 50 il e 8k, JUHOZ LC - PUFA 11 5 i 434X
B, UEHTUREKALE T AR DT TE A ZE T v, BRI B A, JSRIVLIN  UFA . PUFA | LC - PUFA | n-
3 PUFA, n-6 PUFA [ a0 X n-6/ X n-3 FLEYY 355 T REERIEH (P < 0.05) , JLHIELC -
PUFA ()5t 5 43 B R BRI B 1. 88 £, Hoh EZURAEAIUGIR (20 4n-6) MIFTEDEELS .
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F 4 RHFAX SR T AL A RSB A K
Tab.4 Fatty acid composition in muscles of M. anguillicaudatus and P. dabryanus(n=3)
WiH TRk K R TR 5k
Item M. anguillicaudatus P. dabryanus
W2 100 0.026 £0.011 0.005 +0.001
+—ER 11:0 0.086 +0. 004 0.028 +0.023
AR 120 0.079 +0.001* 0.184 +0.004"
+ =42 130 0.143 £0.002 0.157 +0.003
W ERERR 14.0 1.153 +0.022° 1.822 +0.020"
TR 150 0.746 £0.013 0.845 +0.031
FAHETR 160 15.427 £0. 060" 16.289 £0.011"
+-EkElR 17:0 1.031 +0.010 0.998 +0. 006
il JR TR 18:0 2.995 +0. 061 3.114 +0. 040
B4R 200 0. 186 +0. 003" 0.218 +0.002"
Z+—21.0 0.150 0. 001" 0.118 £0.001°
T TR 2200 0.277 £0.004" 0.248 +0.001°
—VUfz 24 .0 0.050 +0.003" 0.033 +0.001*
SRR 14 :1n-5 1.032 £0.014 1.009 +£0.013
+HAR—IEFR 15 1n-5 0.903 +0.009 0.904 +0.010
FERIHER 16 :1n-7 14.343 +0.016" 16.824 +0.143"
+EBR—MR 17 . 1n-7 1.306 +£0.009" 1. 147 £0.003"
SR 18 : 1n-9t 0.559 +0.004" 0.365 +0. 009"
‘§ A2 18:1n9¢ 22.339 +0.316" 23.898 0. 149"
g Z AR 20: 109 2.998 +0.131" 0.622 +0.001*
E IR 22.1n9 0. 141 +0. 003" 0.193 +0.001"
= A DU—RTR 24 : 109 0.092 +0.013" 0.012 +0.002°
= o — IR 18:3n-3 1.836 +0.016" 1.929 £0.005"
= AR =R 20303 0.152 +0.004" 0.119 £0.003"
< BRI 20 :50-3 1.664 0. 022" 1.205 +0. 003"
T TR ANHER 22:6n-3 1.946 +0.037 1.986 +0.000
S IR . 18 :2n-6t 0.100 +0.002 0.062 +0.011
AV IHER 18 :2n-6¢ 12.113 +0.291 12.913 +0.042
AR MR 20:20-6 0.913 +£0.019" 0.815 +0.004"
RIS 22,206 0.223 +0.007 0.096 +0.078
v = KPR 18 :3n-6 0.198 +0. 003" 0.350 +0.003"
=R 20306 0.611 +0.009 0.385 +0.008
TEAE DU TR 20 :4n-6 3.034 +0.055" 0.015 +0. 003"
TR IR 22 .4n-6 1.297 +0.018" 0.679 £0.003"
HIFNRE TR X SFA 22.371 +0.192° 24.073 +0.057"
AL FIR TR X UFA 67.793 £0.490" 65.523 £0. 044"
PN AR R X MUFA 43.711 +0.378 44.972 +0.022
ZAEFNRIR X PUFA 24.083 0. 111" 20.551 £0.021°
Kok Z AP FEIR X LC - PUFA 8.900 0. 140" 4.737 +0.006"
n-3 ZRIN 2GR X n-3 5.596 +0.077" 5.238 £0. 005"
n-6 RINZHIFAEIIE X n-6 18.487 +0. 189" 15.313 £0.017*
RAARWITR X TFA 0.658 £0.003" 0.426 £0.002"
S n-6/ ¥ n-3 3.305 +0.079" 2.923 +0. 000"
kAL TR 1A 0.297 +0. 006" 0.363 +0.002"
AR 1T 0.406 +0. 005" 0.459 +0.001"

Ui [FFNE bR REA R R R P ) 22 5 3% (P < 0.05) .

Note : Mean values with different superscripts in the same line are significantly different (P < 0.05) .
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A VG TR T B LI R | s RE R A K AT B XEKR, BARERTSEREETY
e, PR AR AR LR AR R 2R A A R AT, X R R T T
R TPE | JR M 4H M Re . VR AR U | 00 A S 98 A A SR S R e A T R
YERT™ VSR K R VR B LA P25 A & A n3PUFA, AP R, 8 AR (20:50-3) 2
AR IRt 5 # 0 JEE eb J T 11%) 8 ] 4, A Ak OB e B g s 0 0 B R AR T, - oS I iR
(22 :6n-3 ) LA 410 50 v I8 40 R 1 348 0 0 D200 ok 359306 A 2 1 e 86K S L A v 114 0 PO 15 AR A 1
M, ARSI SR, TeB LA NSRRI TA F1IT 4390070 0. 297 . 0.406, 5 EML T REBFRJesH (1A
0.363, 1T 0.459) (P < 0.05) , RAMETFEHA (1A 1.00, IT1.58) . 24 (IA0.72, IT1.06) . %%
P(TA 0.60, 1T 1.37) """ ok ml 0L, R BORn K w0 5k b 04 AL DA B I 1 10 258 3 A (B3 e v, Lo
Ve SEAILR A i i 17 PR 3 SR 1
3.3 SEBARSTAEESEMNTFEREKRE

— BN, RN LY ARG S SR R A SR e e AT R £ PR R B A P R A 0 T R R
R, VR R b T E IR T R B AR FbR v PR, AR 8 Sk R ks ) 18 K ) JUL PR
TR A, AT DR TR M=, DU & i S L, USSR 6 w1 )8 B 14 00 75 2 ik
MRFRBI w0 (FER) 0 (HER) 0 (REAR) 1w (FEEAR) fw (EEM) v (KW
AMR) + w (FFRAMR):w (HAEMR) 1w (BERR) 4354 53.20:57.37:30.96: 51. 98: 89. 40: 49. 23:
71. 84:25.05: 100. 00 1 56. 70: 60. 41: 31. 85:55. 07: 92. 66: 50. 02: 76. 08: 28. 66: 100. 00,

HRRNE T BRI R BRI RS | AE IS . M IR RN RN AA IR K22 5%, IF H3Z H R 2 ma iR
K2 VB 1 n-3 PUFA il n-6 PUFA B85 T KB RIVE S, Tt R A6 A PUIR R (20 :4n-6) T,
X— 22l RE e T ANE YR B B s e R 255, (HUrTREHEE B 2R 8, Kk, 7Ef
] 0 SRR A 8 1) 0 Sk ) T 5 ARDRLERE R B ARDRL R R R AN = K1Y -3 PUFA Fl n-6 PUFA, fH

4 2
’fﬂ‘{}z}ﬁ'\o

4 iR
£7 TR, MR RBERI RO 25, VRBLIA b2 R S, RO, M A6
AL MRS, JRSRILI (2 LR RIS DT T SO o T At 8 P T8
ST, AR AR RS, ELib DU R RO, e T L
YRS BB . 2P E R, RIS TR T T AR E, RO K BRI IR0 7 7
AL TR, RATRIE R AL RAG O B SR

[ &% Xk ]
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