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turtle(Pelodiscus sinensis), and to comprehensively evaluate their nutritional value, we collected muscles and calipashes
from 6 P. sinensis(3 males and 3 females) with an average weight of (1000+£50) g during the three periods of
pre-hibernation, mid-hibernation and post-hibernation. The results showed as follows: 17 amino acids were contained in
both muscles and calipashes during the three periods of pre-hibernation, mid-hibernation and post-hibernation, where the
mass fraction of glutamic acid was the highest in the muscles while it was glycine with the highest mass fraction in the
calipashes, and the mass fractions of total 17 amino acids(TAA) in P. sinensis muscles during the pre-hibernation
period(M1) was significantly higher than ones during the mid-hibernation period(M2) and post-hibernation
period(M3)(P<0.05), however, those in the calipashes were significantly higher during both pre-hibernation period(S1)
and mid-hibernation period(S2) than during post-hibernation period(S3)(P<0.05). Among the essential amino acids, the
mass fraction of lysine was the highest in the muscles and the ratios of the mass fraction of essential amino acids(EAA) to
TAA and EAA to total non-essential amino acids(NEAA) were significantly higher in the muscles than in the
calipashes(P<0.05), which were also higher in the muscles than in the ideal FAO/WHO protein recommendations(40%
and 60%). The mass fractions of total delicious amino acids(DAA) and the ratios of DAA/TAA were significantly lower
in the muscles than in the calipashes(P<0.05). The results of amino acid score(AAS) and chemical score(RC) among
evaluating 9 essential amino acids showed that except valine(Val) of muscle during M2, the AAS and RC of the
methionine and cystine(Met+Cys) sum in the rest of the groups were the lowest ones, and their differences were
statistically significant in the muscles and in the calipashes(P<0.05), the chemical score of Met+Cys was also the lowest
one in the muscles and in the calipashes of all groups, which indicated that Val was the first restricted amino acid
component of the muscles during M2, and Met+Cys was the one of both the muscles and the calipashes during the other
two periods, and the balance peculiarities of amino acids in the muscles were superior to ones in the calipashes. The
results of essential amino acid index(EAAI) higher than 70 indicated that the quality of muscle protein was a high quality
protein source. There were significantly higher in the muscles than in the calipashes for EAAI, biological value and
nutrition index in P. sinensis(P<0.05). The orders of the amino acids grey correlation(GC) in P. sinensis showed that GC
in the muscles during M2 was the lowest one among three periods, while its in calipashes during S2 was the highest one,
which were significantly higher in the muscles than in calipashes(P<0.05), which meant the balance of amino acids in P.
sinensis of the muscles during M2 was inferior to the ones during M1 and M3, and its in the calipashes was inferior to the
one in the muscles. The results of clustering tree analysis also showed that the amino acid proportions of the muscles
were more reasonable than ones in the calipashes which revealed that the qualities of amino acids in the muscles were

better than those in the calipashes.
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DAA BCAA (MAA) (EAA/NEAA)
(P<0.05) 72.55% 76.02% 27.88% 39.24% EAA/TAA
Lys EAA/NEAA (P<0.05)
(Cys) S2 Val EAA/TAA EAA/NEAA FAO/WHO
(P<0.05) (40%  60%) EAA/TAA
17 EAA/NEAA FAO/WHO
(EAA/TAA) 42.05% 43.19%

21.80% 28.18%
*1 ZRPEENAMBONEEBRARLRESH

Table 1 The amino acid compositions and mass fractions of the muscles and the calipashes in Pelodiscus sinensis during hibernation period %

Val® Met® Ie™® Leu™® Thr Phe® Lys®
Ml (0.99:0.01)b (0.4120.01)b (0.87+0.03)a (1.48+0.11)a (0.760.00)b (0.76+0.02)a (1.69+0.08)a
M2 (0.79:0.02)c (0.55£0.03)a (0.72+0.02)a (1.48£0.07)a (0.83£0.05)a (0.77+0.02)a (1.63£0.03)a
M3 (0.86£0.02)bc  (0.48+0.00)b (0.87£0.04)a (1.41£0.06)a (0.8120.04)ab  (0.72£0.01)a (1.4520.08)b
S1 (0.58+0.01)d (0.14+0.00)d (0.44+0.01)b (0.85+0.03)b (0.61+0.04)c (0.55+0.02)b (0.74+0.03)c
S2 (1.58+0.05)a (0.24+0.00)c (0.36+0.00)b (0.84+0.04)b (0.54+0.01)cd (0.59+0.01)b (0.83£0.03)c
S3 (0.51£0.01)d (0.21£0.00)c (0.37+0.01)b (0.68+0.02)c (0.50+0.01)d (0.47+0.01)c (0.63+£0.03)d
EAA — — —
Cys Tyr Asp™® Ser Glu *? Gly ®?
M 0.03£0.00 (0.65£0.01)a (7.64+0.21)a (1.74+0.04)a 0.67£0.01)c  (3.1540.14)a (1.46+0.07)c
M2 0.020.00 0.66:0.01)a  (7.45+0.16)a (1.77£0.08)a (0.71:0.04)c  (2.8840.12)a (0.88+0.03)d
M3 0.06+0.00 (0.63+0.01)a (7.29+£0.57)a (1.68+0.08)a (0.71£0.03)c (2.9240.09)a (0.83%0.06)d
S1 0.03+0.00 (0.324+0.00)b (4.26+0.11)c (1.49+0.05)b (1.00+0.02)a (2.56+0.09)b (4.22+0.11)a
s2 0.02£0.00 (034£0.00)b  (5.34%0.11)b (1.48+£0.02)b (0.96£0.06)a  (2.13£0.12)bc (4.08+0.03)a
S3 0.02+0.00 (0.290.00)b  (3.68+0.16)d (1.170.06)c (0.800.02)b  (1.960.06)c (3.3420.16)b
- - NEAA TAA DAA
Ala® His Arg? Pro
Ml (1.01£0.05)b (0.66:0.02)a  (1.15£0.07)b (0.69:0.02)c (10.53£0.64)c  (18.1740.05)a (7.36£0.64)c
M2 (1.04£0.04)b (0.66:0.00)a  (1.16£0.05)b (0.700.01)c (9.80+0.96)c  (17.25£0.17)b (6.57+0.28)d
M3 (1.01+0.02)b (0.57+0.02)a (1.34+0.07)b (0.66+0.03)c (9.72+0.49)c (17.01£0.04)b (6.44+0.14)d
SI (1.76+0.04)a (0.40:0.0)b  (1.6940.0.5)a  (2.160.08)a (15.2840.68)a  (19.54:0.05)a  (10.03:0.23)a
S2 (1.59+0.08)a (0.49:0.02)b  (1.650.11)a (1.2320.04)b (13.6120.65)b  (18.95:0.06)a (9.28021)a
S3 (1.47+0.05) (033:0.00)c  (1.64=0.07)a (2.0120.05)a (12.72+0.89)b  (16.40+0.06)b (7.94+0.26)b
BCAA MAA EAA/NEAA EAA/TAA DAA/TAA MAA/TAA
M (3.34+0.19)a (12.7120.63)a (72.55+1.59)b (42.05:2.47)a (40.51:0.89)c 69.95+3.69
M2 (2.99:0.08)a (11.84+0.57)a (76.02+2.69)a (43.190.21)a (38.09+2.16)d 68.64+2.67
M3 (3.14+0.09)a (11.7040.51)a (75.00+3.38)a (42.86+2.96)a (37.86+1.59)d 68.78+2.87
sl (1.87£0.07)c (12.68+0.18)a (27.88+0.13)d (21.80£0.66)c (51.33+0.94)a 64.89+0.59
s2 (2.78£0.09)b (12.20+0.28)a (39.24+1.64)c (28.18+0.86)b (48.97+1.32)b 64.38+3.39
S3 (1.5620.06)c (10.47+0.37)b (28.93+1.30)d (22.44+1.24)c (48.4122.01)b 63.84+1.89
(OONE) (P<0.05)
Asp (Glu) Gly (DAA/TAA)
(Ala) 4 (DAA) Gly 17 Glu

17 Gly Gly



47 2 235
3 DAA DAA/TAA M2  Val (AAS)
(P<0.05) (RC) Met+Cys AAS
RC AAS RC
(P<0.05) Met+Cys
Leu (Ile) (CS) S2 Val
3 AAS CS
M2 Val (P<0.05)
S2 Val SI S3 Val
Val 3 Met+Cys
(P<0.05) Glu Gly Asp (Arg) Lys  AAS
Phe Met Ile Leu Lys 9 S RC !
(MAA) Gy 9 S2 Val  AAS
Atg ; CS RC 1
(P>0.05) 17 R . 3
EAAI 7
(MAA/TAA)  63.84% (BAAL)
EAAI (SRC)
69.95% MAA/TAA
(BV)
(P>0.05)
EAAI BV (NI)
22 FEREFITNER (P<0.05) S2 SRC
2 9 (P>0.05)

*2 ZRPLEENAMBLAREREFNETNER

Table 2 Assess parameters results of amino acid nutritional value of the muscles and the calipashes in Pelodiscus sinensis during hibernation period

(AAS)

Thr Val Ile Leu Lys Met+Cys Phe+Tyr
Ml (0.90+0.04)a (0.95£0.06)b (1.03+0.06)a (1.00£0.08)a (1.48+0.10)a (0.60+0.04)a” (1.10£0.08)a
M2 (1.21£0.09)a (0.93+0.06)b" (1.06£0.06)a (1.23£0.07)a (1.75£0.14)a (0.95+0.03)a (1.37£0.09)a
M3 (1.00+0.09)a (0.86+0.06)b (1.08+0.04)a (0.99+0.07)a (1.32+0.14)a (0.77£0.03)a" (1.10£0.09)a
S1 (0.67+0.02)b (0.52+0.03)c (0.48+0.02)b (0.53£0.03)b (0.60£0.04)b (0.2120.01)b" (0.63+0.04)b
S2 (0.59+0.01)b (1.38+0.05)a (0.39+0.02)b (0.52+0.03)b (0.67£0.04)b (0.3220.01)b" (0.67+0.02)b
S3 (0.61£0.01)b (0.50+0.02)¢ (0.44+0.01)b (0.47+0.01)b (0.57+0.03)b (0.320.00)b" (0.61£0.02)b

(CS)

Thr Val Ile Leu Lys Met+Cys Phe+Tyr
Ml (0.77+0.03)b (0.72+0.04)b (0.78+0.06)a (0.83+0.05)a (1.14+0.07)a (0.34+0.02)a’ (0.7440.03)b
M2 (1.04+0.08)a (0.70+0.04)b (0.80:0.06)a (1.01£0.05)a (1.35£0.07)a (0.54+0.02)a” (0.92+0.04)a
M3 (0.85+0.07)b (0.65+0.02)b (0.82+0.06)a (0.82+0.02)a (1.02+0.05)a (0.44£0.02)a” (0.74+0.04)b
S1 (0.58+0.04)c (0.39+0.02)c (0.36+0.02)b (0.44+0.02)b (0.47£0.02)b (0.12£0.00)b" (0.43+£0.01)c
S2 (0.50+0.04)c (1.04+0.06)a (0.29+0.02)b (0.43£0.01)b (0.51£0.02)b (0.18+0.00)b" (0.45£0.01)c
S3 (0.52+0.04)c (0.38+0.00)c (0.34+0.01)b (0.39£0.01)b (0.44+0.01)b (0.18+0.00)b" (0.41£0.00)c

(RCO)

Thr Val Ile Leu Lys Met+Cys Phe+Tyr
Ml (0.89+0.04)b (0.94+0.07)b (1.02+0.06)a (0.99+0.04)a (1.47+0.08)a (0.59+0.04)b" 1.09+0.05
M2 (1.00+0.05)b (0.77£0.04)c” (0.87+0.04)a (1.01£0.06)a (1.44+0.08)a (0.78+0.06)a 1.12+0.04
M3 (0.98+0.05)b (0.84+0.03)bc (1.06£0.06)a (0.97+0.06)a (1.2940.08)b (0.750.06)a" 1.08+0.05
S1 (1.29£0.09)a (1.00£0.07)b (0.93+0.06)a (1.03£0.05)a (1.16+0.06)c (0.40£0.00)c” 1.22+0.04
S2 (0.91+£0.09)b (2.13£0.14)a (0.60£0.03)b (0.80+0.05)b (1.02+0.07)c (0.50+0.00)b" 1.03+0.04
S3 (1.23£0.09)a (1.00£0.07)b (0.89+0.03)a (0.95+0.04)a (1.13+0.07)¢ (0.63+0.02b" 1.22+0.03
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& 2(8)
(EAAD) (SRC) (BV) (NI) (GC) GC
Ml (72.40£5.04)a (75.79+6.04)a (67.20+5.87)a (13.30+0.87)a (0.76+0.68)a 2
M2 (73.55+5.45)a (78.29+6.17)a (68.47+5. 40)a (13.44+0.49)a (0.68+0.70)a 3
M3 (74.10+£5.98)a (83.77+5.58)a (69.10+2.89)a (12.70+0.40)a (0.79+0.57)a 1
S1 (36.42+2.05)b (72.76£6.32)a (28.00+2.04)b (6.06+£0.64)b (0.46+0.35)b 5
S2 (43.19+4.07)b (50.02+2.05)b (35.38+2.22)b (7.89+0.67)b (0.47+0.32)b 4
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