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PIRB N (25.0£3.0) g, [ 5 FH RSP 2 44 5
J(25.043.0) g, FLIE FR R MRS 4R R R (6.0+
1.0) g, HEEII IR BT (6.0£1.0) go
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B TR UE T, IR A KR 3R
24 h, fHEH M HARNARYY, ZE8 S, #
FIK 5 HE A B B AL Bt 1 he AEFRIREL 500 g LA
b, ESE B, FHZRBAKIE T, TR
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FH 550 °C @i Ry pe kil e, HARERAE ik S M
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IR A 4 A S Z RO A0 E, Bk
J7 B4 B GB/T 5009.124—2016 { & 5 h & KL%
e ) M T

14 BREEFNMETFERE

HR Pt A T A 4 20 & E R A 41 41 (WHO/
FAO) 1973 4417 19 2 3k R VT 40 bk v AR =Fn o [
T B 5 2e B2 B 4 7 5 A AR IS i 1 A0
A e B LRI 4 (AAS)
FEZ=1Er (CS), IR LR 2R E (EAAI),
BN EIE TR A XS P EEN,
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SIS B R FH Excel A UEFT R, RH
SPSS 22.0 3k {4 47 B 3E M 1, B 95% ¥ AR
(P<0.05), &5 HFEEAREZE RN
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4 FBLA B8 FR R WL 1, 4 FRIZ AL 7k
Ay E S B (P<0.05), Horpod [ [E LA
KAy S dm, N 81.28%, B T HAh 3 Fh
IR (P<0.05), H e R HER, HALR K
AR T A [ (R A2 (P<0.05), {H B % TAUE
PR IR TG 5 BRI IR (P<0.05), Jm —#F LA K
SREEFAEE (P>0.05), A, 4 FIRRNEAR
R ER R E (P<0.05), TR HER AR EN
SR, BE 13.11%, 4350 A E R R 4R
BIRIBFIBZIE IR 5 28.03% (P<0.05). 12.44%
(P>0.05) Fll 27.65% (P<0.05), A& (5 [ 42 il v [
[ FH SR WL A R AR 5 & AT, 2R AR E
(P>0.05), fH5 50 AL T ZLIE Ik BE R4 45 1 b B2
(P<0.05), BUEARIZNIARED & s, &S
THIBIRRIZ (P<0.05), 4 RPN HIHLIK /> & 722
SR (P>0.05), H UL UL 4 R iR N 7ESEARE
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Tab.1 Comparison of nutritive components of four snail muscles

B IR % o ] 5 FH 4% Hh A5 FH IR HER R B IR Sz
nutritive components C. chinensis C. cathayensis B. aeruginosa B. purificata
7K4>  moisture 81.28+0.58" 78.48+1.07° 71.98+0.55° 72.16+0.43°
HMEE  crude protein 10.24+1.46° 13.11+1.23° 11.66+0.11* 10.27+0.82°
HMLHEWT  crude lipid 0.38+0.03" 0.39+0.02° 0.52+0.08° 1.05+0.14¢
H#K4r  crude ash 4.35+031° 4.54+0.71° 4.33+0.33" 4.60+0.33"

e R RATEER EAFE Ebr e RIS R 3 (P<0.05), TR

Notes: data with different superscript lowercase letters within the same row are significantly different (P<0.05) , the same below

2.2 MFIZRMRER S BHER
4 R PR A I 16 LR (BE R AR

R, WA ), EAE AR 7 Fhd st
MR, 2 RhPaad @A A 7 AAFL R AR, H

4 PR R Y 4 FREER E IR (R 2). 4 FhIR
A E R (1.42~1.65 g) FIR T4 E R (0.94~

1.17g) &

fi? (0.13~0.19 g) FIZH & 2 (0.17~0.19 g)
BUE IR A 1 2 R B

S,

HICNHNER (0.77~0.93 g), 5
2R (0.68~0.90 g) FIAE Z 2 (0.64~0.84 ), HA

ik 10.08 g,

R,

H

>N

YRR PR R IR AT AR (5 BB, e [ [ T 2 2
AL & W UFUE IR IR A

MR K.

F2 MMEEE 16 MERERS SRR
Tab. 2 Comparison of contents of 16 amino acids in four snail muscles g/100 g
IR TN Hh ] 54 FH Hh 4[5 FH R HEE I B IR BB B
kinds of amino acid C. chinensis C. cathayensis B. aeruginosa B. purificata
RITEERK  Asp® 0.94 1.04 1.10 1.17
HAR Met* 0.13 0.16 0.19 0.19
HAE  Thr* 0.38 0.41 0.45 0.48
YR Ser 0.42 0.46 0.52 0.53
MERR  Val'™* 0.38 0.38 0.42 0.44
FKNEER Phe™ 0.28 0.31 0.32 0.32
TR Leu™ 0.68 0.86 0.82 0.90
BEaiR  Tyr™ 0.22 0.33 0.31 0.34
AR Lys™ 0.65 0.67 0.67 0.79
% Pro 0.17 0.20 0.46 0.39
R Arg® 0.64 0.76 0.84 0.81
HER  His* 0.17 0.17 0.19 0.19
HE®R Gly® 0.45 0.54 0.83 0.53
WE]R Al® 0.77 0.93 0.82 0.91
A1 3 | 0.31 0.40 0.40 0.44
BHEE Gl® 1.42 1.56 1.57 1.65
AERBE TAA 8.01 9.18 9.91 10.08
DLTEEER EAA 2.81 3.19 3.27 3.56
FEDFHEHER NEAA 439 5.06 5.61 5.52
W R B X 100%  EAA/TAAX100% 35.08 34.75 33.00 35.32
e TR RS/ E R S E %100 % NEAA/TAAX100% 54.81 55.12 56.61 54.76
SR IER  DAA 3.58 4.07 432 4.26
R SRR/ A R A < 100% DAA/TAAX100% 44.69 4434 43.59 42.26
CHHCRE R SR 7 B IREIERR)  F (BCAA/AAA) 2.74 2.56 2.60 2.70

T XFEER, & FLREER, OMWREAR, K* CHEARER, *I7TERAER

Notes: 3. essential amino acid, & . semi-essential amino acid, ©. flavor amino acids, % . branched chain amino acid, ¥¢. aromatic amino acid
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oo, v 5 R P AR, R T LR ) LA i
BB IRA Fr s, B R R Ak, 4 Fh
PR e R S LR Y B 3.58~4.32 g, (H A
LR M B LU 24 5 40%, v e R ] R ff
R AR SRR Y HL B B, (HAR S IR AR I
ff IR S FE R B 4 X B i B o A, 4 FPIR A
B G LR AN T R A LR A LU, B S5
B, N 2.56~2.74,

2.3 MFIZERBEFNETMN

4 FPIR L T5 B IR E M E VAR 5 R B,
i (] P S o, P MR R R
R & R T WHO/FAO brife, 2 i g HAAE
B & B KT WHO/FAO FrifE (3 3). AR
FH 02 4% b 75 2 L R 7 1 18T WHO/FAO #3# .
(BRI P4 IR B R R MR R & ok, HAR

TR S Y E T WHOFAO FrifE . H¥E CS
SHETFTAL, A E B R r e (5] SRR S R R
IRHLA AT AR T ARG EERA, HEUE
AR WA 75 B AR h IR 2R . e Z R i 2
M2 o OGRS B m, RUIAIE IR
AR A R N T 00 2R . o S I R 2 PR W
HRAYE AAS F1 CS P4l LAE i, 4 FhIg R 2 —
B il P 2 S R 44y B 2R, 5 — PRk 2 R
o[ 5 AR AN, oAy 3 MRS A S AR . Hop
PLCS A Mbm i, o [ (5 P A 55 — B 1 2 3
R RN & R+l =R, 5 VL AAS PE5 bR ifE 3k
135 BRI TR N R RIS 22 5. 4 Fb
N H EAAT {HIAE] 80, fUEUEMHEIZN EAAI
{EILF] 74.86, FEARUIL BRI B L IEIRE 7=
(B A Ho Al 3 AR PR EEAL

®3 MMERLFEEREFITN

Tab.3 Evaluation of essential amino acid nutrition of four snail muscles

Wb WH EER AR HER FHEARYREAR REAR  BER  AREAR  LFEREEMRRN
species items Met Thr Val Phe+Tyr Leu Lys Ile EAAI
FEEHEE  C chinensis AAS 0.36 0.93 0.75 0.80 0.94 1.17 0.76 57.53
cs 0.22 0.79 0.56 0.54 0.78 0.90 0.57
FAEFI R C. cathayensis AAS 0.35 0.78 0.58 0.80 0.93 0.94 0.76 5221
cs 0.21 0.67 0.44 0.54 0.77 0.72 0.58
HBIAMIB B aeruginosa AAS 0.46 0.96 0.73 0.89 1.00 1.06 0.86 61.29
cs 0.28 0.83 0.55 0.60 0.82 0.81 0.65
FUHNRIR B, purificata AAS 0.53 1.17 0.86 1.06 1.24 1.41 1.07 74.86
cs 0.31 1.00 0.65 0.71 1.03 1.09 0.81
WHO / FAO 250 220 310 340 250 380 440
IEE  egg protein 292 368 411 441 331 565 534
3 g lina chinensis) (9.30%, 1.00%)%. i Wi (Corbicula
fluminea) (7.00%, 1.40%)*'. & Wi (Margarya
3.1 MHEERRNEREFRRS

AT, IRMIRUK R EZRr, W
RIS E M E R EE SRR, I NIEE
I it 00 R A OCRRAE N, IR B 2 R 0T
JULPR B8 S SR o AT TR, AR g 4
i P8 19 26 B & N 10.24%~13.11%, R
o 0.38%~1.05%, JEFEEAMIRH RIS, 4 F
BRNLA R & RS e DU Y ol s, 3
I B e — M LAt DU 28 A S B A, a5 2R T
I (Pema viridis) (11.2%, 2.61%, Ri#& NEMER
w, & NI & ). =AW (Hyriopsis
cumingii) (9.42%, 0.69%)"". 1 EIRKIE (Novacu-
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melanioides) (8.91%, 1.20%)" 1% ¥tz 12 (Bel-
lamya limnophila) (9.87%, 1.76%)1 4, 4 FiZ AL
PR BT AR I 2 i B AR T — 2ok M S DL,
QN7 5H 1Y ¥4 (Ctenopharyngodon idella) (18.18%,
6.08%)> . M| 0] B (Cyprinus carpio var. zhouhe)
(22.4%, 6.62%)", il (Carassius auratus) (18.67%,
2.52%)> . PR LCE AR (Paphia undulate) (16.10%,
1.89%)*1 . ] B (4nodonta woodiana) (15.90%,
4.07%)"" FILECEREED (Pinctada martensii) (14.30%,
1.25%) 45 . AR, 4FIRRE TREN
BARAR TS, o L4 952 s R0 JRE T 7T LA Y
.
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DL S WL PR 5 HE AR AR o 1) 2B FR A
A AETEIREE L TR LR KB B )
Ko AHEFEH 4 TR LA 5 BLE I5 o A7 7E
BEES, 5 HAL TURZE LR E 5 R L
B M RGE — 320 R [R] P SREIL  5R
BT AR 25 55 o ARHIFSE rp o [ (B PR AR 1 o
TN 10.24%, BEMi SN 0.38%, LT AR
HATIABTIE (12.40%, 0.80%), A5 H I8
B 13.11%, S5AMaeds fffoeaiit (13.89%)
AL, TR D R A R (12.10%), H
AW b AR B R AR D5 5 5 (0.39%) Ik T 4% %
BN N2 SR AR ZE R (0.57%). AHESE
IR IR R N 11.66%, BE R IR
BT EN 10.27%, LT RIFE Fizshe s G
MIRIFTE 45 0 o 4 IR UG 7 5 2 5 2 BT A 5
SESRARAT, HAE IR K (1.05%) 5 T
PR ERT AR EY AR 25 R, X — 2
SRR T RE SRR RS . FrAb bR . AR
S RV S S W NEIF P

32 MR EEREMRSEFNETE

4 FIB PR PSRN 16 FRAALIR, AUFE Ak
AT T R EERR, 2 PR B 7 FhE
WA EFER, HihimEmr¥ e dm, iR
&AM, BEMPEAR, X555 X
T 3 AR K IRE I B S AT I A5 SR 25 5 2R
FLAT AR 22k B i i s AR, FE I B iR
I7 R R PR AR, SIS 4 AR R A
AWM HB T, 550, 4 PR RN T 2 IR
TR, b BRI 35.08%. 34.75%.
33.00% F1 35.32%, HAYHL I B]S FAO/WHO #EFF
A 5 2 1 TR TEE (35.38%) AHIE, 1M 4 Fii Ay
¥R TR E AT, E R R AR P R 0
T ARG BAE IR LA, I e TR
FH SRR 5 A 0, AP L SR

i IR S S 2 ) S I R 1) EE ) AR
HAWS & R/IEEYNRIRE K52 LR E R
fEH, HRETOHR —B0A R, M55EK™ S NLA
ffSERIE R AR . RITEE R . WERMH
MR 4 FhEFIR Z B M) 5 s i AWEsEh
4 TR P ) R R B R, dih B
FLTR K 44.69% . 44.34% . 43.59% F1 42.26%, H:
4 1 B8 8 T — IR K #0251 4 (C. carpio)
(38.95%) . fill (38.54%) Fil # f1 (38.82%) 45, i
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T2 K A 2P K VG e (Salmo salar)
(37.12%). 4 & (Oncorhynchus kisutch) (36.95%).
W1 % (Oncorhynchus mykiss) (35.98%) F1 5P JE #ig 5
(Trachinotus ovatus) (37.72%) % . 5—8Lifg = D1 2k
AP 7R XU (Babylonia areolata) (44.05%) .
VL4 W5 (Crassostrea ariakensis) (42.16%). & ff
Y2 (Hemifusus tubagmeli) (43.52%) 1 JUfL# (Hali-
otis diversicolor) (40.15%) %5 . [ 5] FH B2 A1 v 4
P R M A 2 B R A R Y L AR B, HL&
T2 R ER, {0 2 Fh 2k SR UL IR i o 2 R
P XT B e A0S T 2 AR AR, Kk, AR
) 4 RIS LR B S AR B X o v I D T A 4
4 FPIE PR, e R A R 2 R I Tl
BEE AR L ORI ol R ARDRE T £ R0 ) o OB
I VG R A A A MR A Oy R R, OE
ST LFR A R IR Y T, DA 2 BB R
i R S LR LU v T 2 PR IR I S5 SRR
FH W EL A 38 2 QA A MR T ol Ay B iipy i 2 et
Z— 1.

B IR EVE 30 5 R ] & LRV 73 (AAS).
L 2E3T 43 (CS) Fb il & S PR 46 8 (EAAD., Horf
AAS FI CS BT 1, VLI IR0 (B B R 75 5
RIS, P53 SR AR ) Ay 55— IR i 1 B
ABFSE T 4 Fh R R 2 R 1Y s B IR VE o A Ak 2= F
o3 i A, PR SR — PR 1 2 IR A B R
X 55 GRIR S  NHE A PR A . AU PR AR RN =
H 88 (Viviparus tricinctus) W58 45 R — 2, i —
o BT kB, A B RS LT 2 FE R 1 PO SR
AHERAE T 4 PR B S AR, 6 rh AR 5 FH AR Y
BRI EART AR, A E B H AT S M A
Sy 8 N TH AL S W 86 1 5. 4 FiR S Y B
FUBRA KOG T, 31X 50 S50 X (5] 4
FIA B MR A I TR 45 S — B (BRI AR ALIA
AR Z RS E TNEEREA, NLEHEE
AR SR AT R LA W SRy S 1 I £ R R 5 R
A . N @ BRI BT IR Y, BUE Mk
WA e, HAEUT 80, A 3 FHR N TR A
FEMRIGEEAL, HE— 20 EIE T 3UE IR IR 15 57
VIRIER ERO 2l =

4 25

Zi bRk, IR 4 FPR A SEAE IR M
TR E S, BRI A A K, AHESA
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B e AR BRI BE 5, 8 T e B LR AR i
W2, 4 MR LT EIERRMAE T A B,
EWHM%OEK%ﬁ%ﬁ@Wﬁ,ﬁE?%A
BEAW ., AT EIERISEORE , 2 Fhif b 12
BT 2 PR R, BRI R B SR
SEG IR Pl A R TR SR 5T AR M SRR
A S5 IF JE B W IR 5 R 5 . 4 i Ig
DAL IR R R R B 42% DL b, R 4 Fhig
PR HL A VAR R 55 AU, AT R AT 1 R T
KRG T, v] 25 RN TR & R A 1 5k
PR TR VR o A5 o 2 i (5] T A R R S R T
2 PRI, S5 BEACE IR FISRAE IR, 2 b
[5R] FH B 3505 43R5 1 2 g MR 7T i Ay R i oy 1) = 22 i
BEZ— 1038 1o ARG BT 4 IR iR

TR, n O AR R SIS B, ARRT
ERAFEERIES%,

(3 7 WA AU 52 P s A2 B Al 22 )
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Muscle nutrition analysis of four snail species of Viviparidae
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Abstract: The snails of Viviparidae, including Cipangopaludina chinensis, C. cathayensis, Bellamya aeruginosa,
B. purificata etc., are commonly known as field snails, and widely distributed in freshwater areas in China. Most of
the Viviparidae possess certain economic value, and their meat and shells can be used for edible, medicinal use or
as feed for livestock, poultry and aquatic animals. B. aeruginosa and B. purificata are the main raw material of
Liuzhou river snails rice noodle. With the rapid development of product and sales of river snails rice noodle, the
demand for Bellamya is greatly increased. However, there is limited artificial cultivation of Bellamya. Presently,
the freshwater snail species in artificial cultivation mainly include C. chinensis and C. cathayensis. Moreover, the
facts are largely unclear that the nutritional differences exist among C. chinensis, C. cathayensis, B. aeruginosa,
and B. purificata, and whether C. chinensis and C. cathayensis can be used as the main raw materials for river
snails rice noodle replacing B. aeruginosa, and B. purificata. In order to examine the differences of muscle nutri-
tional components and evaluate the nutritional values of four snails of Viviparidae, the national standard methods
were adopted to determine the nutrition components in the muscle of C. cahayensis, C. chinensis, B. aeruginosa
and B. purificata. The results showed that there were significant differences in moisture, crude protein and crude
fat in muscle of four snail species (P<0.05), however, the content of ash was similar among the four snail species
(P>0.05). The highest muscle moisture was found in C. chinensis (81.28%), which was significantly higher than
those of the other three snail species (P<0.05). C. cathayensis had the highest muscle protein (13.11%), which was
significantly higher than those of C. chinensis and B. purificata. The highest muscle fat content was found in B.
purificata (1.05%), which was significantly higher than the other three snail species (P<0.05). There were 16 com-
mon amino acids in four snail species, including 7 essential amino acids and 2 semi-essential amino acids, of
which the first limiting amino acids was methionine. In addition, the contents of umami amino acids of the four
snail species were higher than 40%, and the content of glutamate was much higher than the other 15 amino acids.
The proportion of essential amino acids to total amino acids (EAA/TAA) in the muscle from all four snail species
was more than 33%, of which the EAA/TAA in C. chinensis and B. purificata was more than 35%, which was
close to the standard recommended by WHO/FAO model (35.38%). However, the EAAI value of all four snail
species was lower, less than 80 points, and the EAAI value of B. purificata was the highest, reaching 74.86. The
findings of this study suggested that the muscles of the four snails were rich in nutritional composition and
balanced in amino acid proportion, and all of them could provide high quality protein sources. In particular,
the content of umami amino acids is rich, which has great value for condiment developing and deep pro-
cessing. In addition, this study clarified the nutritional composition of four snail species, which can provide a
basis for their feed preparation, and can also provide an index for the resident’s daily diet.

Key words: Cipangopaludina chinensis; Cipangopaludina cathayensis; Bellamya aeruginosa; Bellamya puri-

ficata; nutrient component; amino acids; nutritional evaluation
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