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x1 FEMFEREESEEXEFRMS
Tab.1 Thebasic nutritional composition of cultured and
wild Perinereis aibuhitensis n=3; X+SD; %

basic nutritional composition cultured sandworm wild sandworm

moisture 79.22+0.40 80.76+0.40
fat dry weight 11.30£0.77° 9.53+0.57°
ash dry weight 12.25+0.46 11.79+0.38
crude protein dry weight 59-24+0.24 6017078
(P<0.05).

Note: Data with different letters in the same line are significantly
different from each other (P<0.05).
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(21.74+0.72)%
2

(25.46+0.73)%

, FAO/WHO(1973)

(AAS)
(CS), 3
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x2 FEMTFEWNEEDPEREREM
Tab.2 Theamino acid composition of cultured and wild

Perinereis aibuhitensis n=3; X+SD; % AAS 0.85 0.77,
HIEMRTN ’ ’
amino acid cultured sandworm  wild sandworm
b
A a b
Asp 5.1120.16° 6.02+0.14
N CS 0.70  0.63,
Thr 1.79+0.05* 2.37+0.10°
Ery <7 ARERERA S [\
Ser 1.7040.02¢ 5 1820.06" 23 MWW ENERBREFNE
“Glu 6.87+0.22° 8.49+0.19°
“Gly 2.41%0.06° 3.51+0.23° 4, 4 ,
A
Ala 4.10+0.14 3.81+0.09
s 31 , 23
Cys 1.12+0.04 1.09+0.09 3
*Val 2.22+0.01° 2.46+0.08" ’ ’
*Met 0.99+0.05 1.10+0.06 12~22, 0~6
*le 2.19+0.05° 2.43%0.10° )
Leu 3.47£0.11° 3.98+0.11° Cie.0( ),
*
Tyr 1.82+0.02 1.83+0.11
Y Cao:s( , EPA)
*Phe 2.05+0.03° 2.26£0.09
“His 1.39+0.04* 1.55+0.02° ’
N 0
“Lys 3.88+0.11 4.08+0.17 (SFA) (66'15i3'77) /o
A% Ary 3.25£0.14° 3.63+0.08" (56.13£6.60)%, (HUFA)
Pro 4.29+0.19° 2.27£0.31° (54.11£2.58)% (43.28+5.50)%,
TAA 48.67+1.44° 53.09+1.92°
b
EAA 19.60+0.50" 23.25+0.81°
NEAA 29.06+0.94 29.84+1.11
DAA 21.7440.72 25.46+0.73 (EPA DHA) ’
EAA/TAA 40.27 43.79
EAA/NEAA 67.45 77.92 24 WHLPBEHNESESE=
D% , A , . (Cr
P<0.05).
o Py . Hg As Cd Pb Cu) 5,
Note: ¥¢ means essential amino acid of prawn, Ameans delicious
amino acid, in dry weight basis. Data with different letters in the 5 R Cr Cu Cd As Pb Hg
same line are significantly different from each other (P<0.05).
(P<0.05)
, AAS 3, (13]
CS 2 , , Cr Hg Cd Pb Cu As

®3 FEMFENEEDEIERITHUFTS

Tab.3 Theamino acid score (AAS) and chemical score (CS) of cultured and wild Perinereis aibuhitensis

content AAS CS

amino acid FAO/WHO/ / / /
(mg-g") (mg-g ) egg (mgg')cultured (mg-g')wild cultured wild cultured  wild
Ile 0.25 0.331 0.449 0.449 1.80 1.80 1.36 1.36
Tyr 0.44 0.534 0.375 0.338 0.85 0.77 0.70 0.63
Lys 0.34 0.441 0.388 0.408 1.14 1.20 0.88 0.92
Thr 0.25 0.292 0.368 0.437 1.47 1.75 1.26 1.50
Val 0.31 0.410 0.457 0.455 1.47 1.47 1.11 1.11
Cys Met 0.22 0.386 0.433 0.405 1.97 1.84 1.12 1.05

Phe Lys 0.38 0.565 1.130 1.150 2.97 3.03 2.04 2.04
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R4 FENTFENEEDERFRESE 25 WML EEEHRESER
Tab.4 Thefatty acid composition of cultured and wild
Perinereis aibuhitensis n=3; X+SD; % WSSV 1,
>
fatty acid cultured sandworm  wild sandworm , ,
Cizo 0.02+0.01 0.02+0.01 WSSV, WSSV
Ciao 1.05+0.04° 1.74+0.18°
Cia 0.03£0.01° 0.22+0.02° ) [HHNV ,
Ciso 0.77+0.07* 1.02+0.03° [HENV
Ciso 24.30+1.14° 31.71£0.87°
Cis:107 5.71+£0.60 5.67+£0.20 3 'LTJ"E{E
Ci6:105 0.10+0.01 0.20+0.02
Ciea 0.32+0.05° 0.7240.12° 3.1 AL EEFRTENLEERAST
Ci7o 1.55+0.15° 2.05+0.19°
Ciso 5.78+0.46° 6.95+0.91°
Cisa07 6.02+0.27 11.00+0.72
Cig06 9.58+0.42° 1.88+1.44° , ,
Cig04 0.45+0.01° 1.49+0.18°
Ciss 0.13+0.01 0.10+0.07 ’ ’
Ciss 1.46+0.09 1.59+0.67
Cisa 0.21+0.08* 0.43+0.06° , ,
Caoo 0.17+0.01° 0.22+0.02°
Cao:to11 2.57+0.19 2.47+0.09 ’ ’
Ca0:109 4.06+0.28" 2.70£0.50° >
Caoitor 0.44+0.03" 0.97+0.10° (141
Ca0:206 11.75+0.34° 3.38+1.51°
Ca0:306 0.73+0.11° 0.37+0.13° ?
Ca0303 2.55+0.22° 1.45+0.15°
Ca0:406 0.59+0.07 0.72+0.19 , ,
Ca0:40 0.24+0.03" 0.40+0.07°
C0:503 15.33+0.46" 13.78+1.66° ’
Cao 0.110.01 0.16+0.05
Cazon 0.49+0.06° 0.30+0.06" Techaprempreecha '™
Caz1w9 0.26+0.01 0.30+0.11 [16]
Caz:503 1.39+0.13° 4.81+0.44°
Ca2:6 03 1.84+0.29* 1.15+0.09°
/% SFA 33.85+1.90° 43.87+2.57° ,
/% UFA  66.15+3.77" 56.13+6.60 °
)
1% HUFA 54.11+2.58" 43.28+5.50°
(EPA DHA)/% 17.17+0.75° 14.93+1.75° FAO/WHO ,
o3 18.56+1.25° 21.59+1.55° (EAA) (TAA)
Tw6 22.65+2.38" 5.96+0.37°
T03/E06 0.82° 3.62° 40% (EAA)
: (P<0.05). (NEAA) 60%
Note: Data with different letters in the same line are significantly / (EAA/TAA)
different from each other (P<0.05).
40.27%, / (EAA/
. As NEAA) 67.45%,; EAA/TAA
, Cr Hg Cd Pb Cu EAA/NEAA 43.79% 77.92%

(AAS)
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®5 FENMFEWNERDIEFFNEEERE

Tab.5 Thecontent of different heavy metal in cultured and wild Perinereis aibuhitensis n=3; X+SD
Cr/(mg'kg')  Cu/(mgkg) Cd/(pg'kg™" As/(mgkg™)  Pb/(mgkg')  Hg/(ngkg)
0.80+0.04* 4.69+0.73° 57.55+4.10° 2.78+0.23* 1.86+0.95% 44.98+3.11°%
cultured sandworm
) 1.43+0.46° 8.21+0.31° 140.83+10.26" 14.08+1.46° 2.58+0.94° 96.07+3.41°
wild sandworm
(P<0.05).

Note: Data with different letters in the same column are significantly different from each other (P<0.05).

M >
EPA DHA ,

EPA DHA

[18]’ 1#
1 WSSV 5 >
M: maker; 1 2: ;3 4 R ,
5: ; 6:
Fig. 1 Detection of white spot syndrome virus (WSSV) in
cultured and wild Perinereis aibuhitensis >
M: maker; 1, 2: cultured P. aibuhitensis; 3, 4: wild P. aibuhitensis; Wouters 17!

5: the negative control; 6: the positive control.

203/Zn6 201,

(CS) 3:1,
, s Tm3/Zm6
o3
4 s 23

) , , Ywb6

, T03/Zwb ,

, FAO/WHO , )
> , o3 s

, (UFA) 32 MmHLTENZEESH

[17]
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Nutritional composition and safety of cultured and wild sandworm
(Perinereis aibuhitensis) from a coastal area of Shandong Province

CAO Qimengl’ 23 LIU Qingbingl’ 23 yu Yueqinl, JIANG Keyongz’ 3, LIU Mei**, WANG Lei*?,
WANG Baojie™?

1. Qingdao University of Science and Technology, Qingdao 266042, China;

2. Key Laboratory of Experimental Marine Biology, Institute of Oceanology, Chinese Academy of Sciences, Qingdao
266071, China;

3. Key Laboratory for Marine Biology and Biotechnology, Qingdao National Laboratory for Marine Science and Tech-
nology, Qingdao 266071, China

Abstract: The aim of this study was to comprehensively assess the nutritional value and safety of cultured and
wild Perinereis aibuhitensis as prawn feed, with the ultimate aim of promoting the rational development and
utilization of these sandworms. We investigated and compared the basic nutritional composition of the cultured
and wild sandworms, determined their amino acid, fatty acid, and heavy metal contents, and evaluated their infec-
tion status with WSSV (white spot syndrome virus) and IHHNYV (infectious hypodermal and hematopoietic necro-
sis virus). The results showed that the fat content was significantly higher in the cultured sandworms than in the
wild ones (P<0.05), but there was no significant difference in the contents of crude protein, moisture, and ash
(P>0.05). In both groups of nereids, the ratios of essential amino acids/total amino acids for shrimp feed were
about 40%, and the ratios of essential amino acids/non-essential amino acids for shrimp feed were above 60%,
which met the FAO/WHO standard for high-quality protein. Based on the amino acid score and chemical score of
the two groups, the content of the most limiting amino acid was higher in the cultured sandworms than in the wild
ones. The contents of unsaturated fatty acids and highly unsaturated fatty acids were significantly higher (P<0.05)
in the cultured group [(67.75+3.77)% and (54.114£2.58)%, respectively] than in the wild group [(56.13+6.60)% and
(43.2845.50)%, respectively]. The contents of common heavy metals (chromium, copper, cadmium, lead, arsenic,
mercury) were significantly lower in the cultured sandworms than in the wild ones, and the arsenic content in the
wild group significantly exceeded the standard. The cultured group was not infected with WSSV or IHHNV, while
the wild group was infected with WSSV but not IHHNV. These findings indicated that wild sandworms may carry
WSSV. In conclusion, based on their nutritional value and safety, cultured sandworms are better prawn feed than
wild sandworms.

Key words: Perinereis aibuhitensis; prawn feed; nutritional value; heavy metal; virus
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