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1.1 FARVEEIE R T HEE (Triongx sinensis wiegmann) 2 L4 B K 4387 T — &
A A B R UL P B P R A LR,
1.2 SR RESKATAERARKEE BRRRT (RKSRE) —RAE
ARERBMBERE—TR—EBE—BRAREMA 6mol / L KRR T A S
kB —dEEE—MIEPBIE— R — ENST. ZTEELELEY
b2 WF 9T B BEAT, BT XA EE R H 5L 835508 /B M A sha L.
1.3 HIEATE K ERFE ISR B BASIC B, R 54 BUIE 4 B AL T
Iy, HEALFEITIEMT.
1.3.1 AEMGITIEITE.

BN T (AERFHE HELALHR X =Zx/ n);

PRMEIR (Sx =s/vn, SHRAEE, S=VE(x-x)2/n);

TREBE CV% = x / x X 100%).
1.32 AB/NZREHBEAFREERRBINHEXRH.
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21 HESHTHEAAREKHESFEENIANEERARED, ROER

1) RLABENA R RPR (REFEHR).
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(Tryptophane) 7 B8 7K f# i 72 B SR S0, A T 8 T A BR LM B9 b 0 B B 2L B (EAA)
(HEREREREBEAMEASR. BEREAS, ERYRZ LEERNE T4&, FHit
FABIHBAEAERLIEIAILFEEMY). X W & ¥ (Phenylalanine) . & & B
(Methionine) . 4l & B (Valine) . 77 & B (Threohine). & R & B (Isoleucine). & & M
(Leucine) ., 8 & B (Lysine) . 41 £ #& (Histidine) . ¥§ £ B (Arginine). M4, BH WM T 8 ML
B XA E M (Aspartic) . 22 & B (Serine) . & & B (Glutamic) . I & B (Proline). H & &
(Glycine) . W& B (Alanine) . Bt & B8 (Cystine). B & B (Tyrosine), B 4h, £ & L 1 iF
Kl T 58 (Ornithine).

Rl PEENHEERHZE (ng/100gTE)

Tab.l Contents of amino acids in muscle of Chinese soft-shelled turtle

HER HE % — % iy 3 X3 FHE FHERK

Amino acid  Juvenile turtle One-year Two—year Three-year Average Coefficient of
old turtle old turtle old turtle value vanation
KEEM (Asp) 9360 8470 8980 9990 9200.0 6.97
# & & (Thr) 4460 3950 4090 4510 42525 6.48
% F B (Sen) 3810 3410 3510 3870 3650.0 6.15
# & B (G 15340 13950 14820 16490 15150.0 7.00
iR # B (Pro) 1980 1260 1860 2580 1920.0 28.18
H & R (Gly) 5820 4520 5160 5640 5285.0 11.00
A & R (Ala) 5770 5010 5400 5970 5537.5 7.65
Bt & B (Cys) 860 340 330 — 510.0 59.44
WA R (Va) 4840 4360 4660 5090 4737.5 6.49
HHE B Mt 3300 3150 3430 3680 3390.0 6.63
RAEEM (le) 4800 4360 4710 5290 4790.0 8.00
R & B (Lew 8350 7540 8020 8780 8172.5 6.41
® & B (Ty) 3470 3000 3180 3590 3310.0 8.13
FHNEM (Phe) 4960 4400 4720 5160 4810.0 6.80
i & B (Lys) 8140 6330 6981 8270 7430.0 12.58
#H E B (His) 2920 2510 2720 3420 2892.5 13.28
o H B (Arg) 6570 5340 5550 6700 6040.0 11.50
5 B (Om) B — 240 —

HERIATUEH. fERSEER. I MAALE KB T EENAT & BFEYX
15150mg / 100g (LA FEH) 4R 4EIR A 1 061.54, L A E M S BEEFE RS/, B
HERGHARNIBERER, I =MHEEREEKEER, CNHNESBRE T HE%
RRKMEX, SERANEERLEM(CFYEEN9200mg / 100g). EEM (FHEEN
8172.5 mg/ 100g)%. HEFENRPELEEINATHERSEMTEHERE, FHH
7430mg / 100g, R E F &K 8270mg / 100g, A S BMARKNMBARERKER, BRS &
B —EN AT, LF 6330mg / 100g, (B FHAERBERNEE. SEMET
EENANPSBELTR RA-REIATHSERTUEEN S X, BE5ERE 1A
240mg / 100g. LHFREMR (FAA)HEERMES BN EIRERIKM ALK, BEEHERK
i, KA S8R5 51 49.4549.50,49.15,49.81, F34 K 49.48%, R EHREH 047%. M
RI1IHEATLUES, SHEERERREKNEMFEENARNSETIBAERSE B
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HESZREINTRAMEERN SRR T —RES " RE. AREEMTENTRA
B— A 10% DT, A HEEREFCENNTHTRER LBRREN.

22 HEENATREERBEBEARMES HANERLTFHEERY T REHM S
. HR2ALEN PEENATOREERSEAANBIRREAR (BEEAR),
FEMSHAE 100 LB KR AEMN EERN KA 238, BRARNEERS R, B 1
AHEET 115, EEFRMEIE, AMNEERBRREORNBELEEEARYE,
T &FEORAEEERNMHEMBBRAR, EMNOEAR, FHEBREH AN
FEMAMEEMIFASRALE, NHMHEB R E RO ER; AR ERRZ RN TS
FHEMEERRNFTEAR, MEEFMER"Y, ERECERITARBLT, EEN
MRLREERTEC HFEERSEN 49% UL BEEARTRERIN —REEL
FTRER HHIRBER. SHEERE". X 2WERRATLENNELRSFFEN
LREER KT BHAR EREFMENRY. THLOFEEMBRREREMSHEA
MO BE SR REIE Rl ME - BB THREERS _RE =8
ENRTHREERSBENRE ZEM. ARINTLTFEERNIES, —RE
MEFRMERR (K 2).

®2 FEENHPEREERETR meeEOR) RARERS

Tab.2 The contents and amino acid score of essential amid acids in muscle of Chinese
soft—shelled turtle (mg/g protein)

LEEAER mE — % % =% Fi5{E TRAEAK 7
REEKRS
Essential amino acid  Juvenile One-year Two—year  Three—year Average Coefficient of Egg
and Amino acid score turtle old turtle old turtle old turte value variation
HEBK (Thr) 4936 44.71 46.88 5295 48 .48 6.32 28.89
HEEMS (AAS) 171 155 162 183 168 6.24 100
R E M+ EEM 46.04 39.50 43.10 4321 42.96 5.40 31.90
BEEMS (AAS) 144 124 135 135 135 5.27 100
HEM (Va) 53.56 49 35 53.41 59.76 54.02 6.89 47.14
HHAEMST(AAS) 114 105 113 127 115 6.87 100
REEM(le) 53.12 49.35 53.99 62.11 54.64 8.51 39.92
HERST (AAS) 133 124 135 156 137 8.56 100
HEM (Leu 92.41 85.35 91.93 103.09 93.20 6.82 61.83
HEMS (AAS) 149 138 149 167 151 6.90 100
BER+EXHER 93.29 83.76 90.55 102.73 93.58 7.35 64.52
(tyr+phe)
HEMSr (AAS) 145 130 140 159 144 7.28 100
HiE M (Lys) 90.08 71.65 80.02 97.10 84.71 11.43 53.10
HER T (AAS) 170 135 151 183 160 11.43 100
HEM (His) 32.32 28.41 3118 40.16 33.02 13.21 13.89
HAERKT (AAS) 233 205 224 289 238 13.15 100
HEM (Arg) 72.70 60.44 63.61 78.67 68.86 10.51 46.98
HEMT (AAS) 155 129 135 167 147 10.41 100

 UMERAFAENEEEAM Suggested that the protein of egg is ideal protein

23 —~MERMMERENEARANUTESHLFEEREMNLFS MALFEERZ
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B LB S, BT RE S AR FEMENS. BRFEESIAN: SOFEERZEML
#). Thr:(Met+Cys—Cys):Val:Ile: Leu: (Phe + Tyr):Lys 5 2.0:3.7:2.8:2.8:4.0:4.0:3.4 0 & 5 A
R TFERY A, Rl Te, BERMEREY. PEEIAFMEMBIERE N 3.4, U&F
PVHEBERSEZEM LB XRLE 3,
3 DEETREKMBUBSALBEER 2 AMLEFHXER
Tab.3 The proportional relation among essential amid acid in muscle of Chunese

soft—shelled turtle being in different age stage

EFW bt &A% + R R+
The age HER BEA® HAK 2K A FEHNEM HE R
of turtle Thr Cys+Met Val lie Leu Tyr+Phe Lys
HE% 1.9 1.7 2.0 2.0 3.5 35 34
Juvenile turtle
—RE 2.1 19 23 23 4.0 4.0 34
One-year turtle
-l 2.0 1.8 23 23 39 3.8 34
Two—year turtle
% 1.9 1.5 2.1 22 3.6 3.6 34
Three—year turtle
NAK 75 L
Ratio required by 2.0 37 28 2.8 4.0 4.0 3.4

human absent

* HE PR RO E B BB B The data of His and Arg were basent

MR I ATH:BREER + ARSI, HEAMLTEEMR L B /Y ], A R E KB
B R ENATRE AMERTE LA RBHE, BER + RERREBK, 51t 5Kk
HEEVHREAEXRR, —REFLTFEER B AR R AEE NEREFR
BAMAFERTUE S —RENATENSERAEARBERRK, 1. 8058
EOARGEBNK - —WEER; BIRN e R R, - S EA RIS,
FHEZEPARS BB THEAKHER AXLAE - REREFRMERSHHE, (H—&
EEBANS LA SR A, AP EEE R RAERRE DHEIRERREAR
B, iR SRERREERNELA D —RE BE=F2HKNEFIHARMBK, HE
FWEEASH R, HIE BT & 18 R A 7 0 BUA, 2257 228 %5 AL, A Rz
—RERE. AL, UERABARRE T, ENERHKFA T REEHEK, FERAK
KTHE BERMER T EREEENXRG, TUZS K REFE BRI E, #—
FRETEENERME (R 3).

24 PHEENALTEERTEBALHMHERLE, AMBULRAEARENRAETF
FEHTHE., AR4TEL AN TEENYHRR, P EEIATLORTEERNTE
—BBEE FIERERTBEATRZE FALWNEONSE HAZHLHFERE
RESEHRER, HBHREROIBARKET hE®, AL T &N AREKEBH 18
BT HBERNSERRE. AMIFRANEYRRZN —BBEBER. TRE
ERAAERY, ARBERTEI NI AKRIENRHEEERY. BERS KEHEH
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MEAERAETHRES. MAEAFEEEAQ RN GRA X, HRETYES 5 AN
RS EE RA— A F R, R Z MBS WA & A BE R 81T R T IA
LR BRI EEEE A, W ERSEAES E RS B ABERE T 4L
FRESPUHEYIILERLS, REVH G HERSERAR. CEFR. XERFR
AT, Bz P EENAENBERMEAESEFER MUBERENSER,
B & 0 75 BB A ELUC C, L B8 2L, AT DA AP FE 43 IR UORI T AR — st T & i
AL R A B REBIER (R 4).
4 TEENASHEAROLTEEMRSR (myl100g EAK) MLE

Tab.4 Comparson of essential amid acids’ contents between Chinese solt—shelled turtle’s

muscle and other foods (mg/100g protein)

HEH MEMR+ HER R TEM MEM+ #HEE AHEK ¥ E B
BV & EER E=4.34 XAEK
Tood name Thr Cys+Met Val Ile Leu Tyr+Phe Lys His Arg
BA 4900 3870 5450 4120 7830 7240 7830 2660 6180
Pork
+ R 4900 3750 5500 4050 7720 7480 7620 3580 6930
Beef
HE 5230 6370 6820 5030 9250 - 5630 — —
Egg
#f 4380 3460 5220 5150 8190 — 6880 — 6460
Hairtail
5 4330 — 5280 5010 8590 — 7160 2390 —
Carp
xf 4R 3990 3970 4840 3700 7400 — 7520 — —
Prawn
% 4060 3690 5020 5640 — — 6470 — —
Crab
i
Turtle 4510 3680 5090 5290 8780 9670 8270 8780 8780

Fol RPBEEF AR RS FEY (1983 4F) Daw in the table were quoted from «Nutnent composition
tables of foodsy (1983);2. F4E¥F =& F/E¥ Turtle in the table is three year-old Chinese soft—shelled turtie.

25 MEUAAFEEHBEHEEINNEERSBOONESE EESTTUIRAEER
GEZEMMXRR(RS).

MESAEFEL. PEENATEEERSTEZRARHASMMEXXE, B RKEA
BiAR £ B E IR, 17 MR LR T RIAR % R BUR A 43% it P<0.05 BN F M X R EUE
(R=0.95), 4 % T, 16% # 1L P<0.01 HIW5FH5% F BUE (R=0.99), M kAR A 3, i H, #
FEBAT 0.90 694 67%. X EH M EB/E b — R EEBRRITENSER, RERE =K
AL P A B AR, BB AR EET T, KT B X RBEEEHE R 074
B,ELE ZREVNATHRERESEE —TSE. AETH 0", B X AR BB A A H
BT ERS T EEBRNEXRYE RSB EREITEHEXRLE BARTH+
NEAEEBPMH X R TA 46% AT T FM X, TR NEER K HBUT T U
Wi EMIR N EFRA S SMAEKN BN ART A, (A HEHN & ERAS B2 HERF—
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EMLBIXFR, PEENATEMEERZ BN EEFMAXXR, BRRINEN R P EE
R & AR, AT LR B LN AT EERN S BB KSR P &R T4,
A UARES EENEEEERNTER FH P CENHEEERNTER.
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AN ANALYSIS OF BIOCHEMICAL COMPOSITION OF
CHINESE SOFT-SHELLED TURTLE
III. Composition of Amino Acids in Muscle

Tang Zhengrong Wang Daozun and Tan Yujun
(ShangHai Fisheries University, 200090)

Abstract The composition of amino acids in muscle of juvenile (weight: 11-15g).
one—year old(weight: 100-125g). two—year old(weight:220—225g) and three—year old
(weight: 450—480g) Chinese soft-shelled turtle( Trionyx sinensis) were analyzed: The
essential amino acids in muscle acount for 46.52% of total amino acids. The content
of glutamic acid in muscle is considerably high, reaching about 15% of tatal amino
acids. On the basis of analysis and comparison, The nutritive value and special
medical value of Chinese soft-shelled turtle are conffirmed and the theoretical grounds

to develop the coordinating diet of Chinese soft—shelled turtle are provided in the paper.

Key words Chinese soft-shelled turtle (Trionyx sinensis) Amino acid Muscle



