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Fig.1 SEM images of microencapsulated diet
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Tab.1 Frequency distribution of diameter and bulk density
of the microencapsulated diet

/um 1% /(g-10 'mL)
particle size percentage bulk density
>48 0 -
38~48 41.52 4.87
28~38 37.26 4.98
<28 21.22 5.09
2.1.4
2 ,
25C , 35  NaCl
30~120 min (85.71+
0.26)%~(79.10+0.15)% 30 min 60 min
(P>0.05), 90 min
120 min (P<0.05)
15~35C
35 NaCl 60 min,
3 )
, (87.19+0.37)%~(80.85+0.72)%
30C  357C 15°C 20C

25C (P<0.05)
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(P<0.05).

Fig.2 Nitrogen retention rate of microcapsulated diet soaked
in NaCl for different time
Values with different letters are significantly different(P<0.05).
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Fig.3 Nitrogen retention rate of microcapsulated diet in dif-
ferent temperature for 60 min soaked in NaCl solution
Values with different letters are significantly different (£<0.05).
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Tab.2 The growth rate of the experimental and control groups of pearl oyster Pinctada martensii

n=3; X +SD

indicator experimental group control group
SL /mm initial length 45.81+0.62 45.48+0.48
/mm final length 47.24+0.75 48.25+1.33
/10*mm-d”" AGR 3.18+0.34" 6.15+2.29
/107*d™" RGR 6.93+0.68" 13.50+4.98
SW /mm initial length 16.02+0.31 16.27+0.39
/mm final length 16.57+0.33 17.68+0.89
/10*mm-d”" AGR 1.22+0.14" 3.13£1.12
/10°*d"' RGR 7.63+0.83" 19.15£6.36
SH /mm initial length 47.09+0.59 47.02+0.61
/mm final length 48.24+0.50 49.77+0.82
/10 mm-d"' AGR 2.57£1.19" 6.10+0.71
/10*d' RGR 5.47+2.59" 12.98+1.42
™ /g Initial weight 14.60+0.47 15.17+0.86
/g Final weight 15.65+0.72 17.04+1.23
/10%g-d 'AGR 2.32+0.98" 4.16+1.12
/10*d'RGR 15.85+6.50" 27.29+6.40
/% survival rate 96.67+3.33 95.80+1.44

D * (P<0.05).

Note: *denotes significant difference between experimental group and control group (P<0.05).

(P<0.05)(  4)

20 70—S80 s
4 () () ( ) 10 7

Fig.4 Comparison of hepatopanceas in the experimental (left)
and control (right) groups of Pinctada martensii

- 3 (20-21]
(P>0.05),

(P<0.05)
2.5

(P>0.05),
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Tab.3 The biochemical components of the experimental and control groups of pearl oyster Pinctada martensii

n=3; x+SD; %
rou
group fat content protein content carbohydrate content ash content
experimental group 9.18+0.15 70.12+0.59 5.06+0.66 15.63+0.38
control group 6.21£0.75 71.23+1.31 6.79+1.00 15.77+0.27
¥ (P<0.05).

Note: * denotes significant difference between experimental group and control group (P<0.05).

F4 ZWHAMMEBEADRIKE IUHLEEFEN
Tab.4 The biochemical digestive enzyme activity of the experimental and control groups of Pinctada martensii

n=3; ¥+SD; pg'mg min"’

group protease activity cellulose activity amylase activity
experimental group 8.57+2.45 84.30+28.92 267.18+51.59"
control group 7.99+2.08 71.23+13.92 179.88+60.77
D E (P<0.05).

Note: * denotes significant difference between experimental group and control group (P<0.05).

[22], ciency),
(
)[23].
, (2.74+0.21) mm/s, , 80%
, 28~48 pm,
[14-17]
; , , 25°C 120 min 30°C 60 min
, NRR (79.10+£0.15)% (80.85+0.72)%,
[27]
Yukihira % (P. mar-  E100 ,
garitifera) (P. maxima) 60 min 29%
3~10 pm  4~10 pm Xie U
(retention efficiencies) 90% Ward [*° ,
, P imbricata( P, imbricata 20°C 90 min NRR (50.7£3.6)%
(261 8~38 pm (67.8+3.9)%; NRR ,
90% , 2.5 um 30°C 60 min NRR (66.2+3.3)%
50% , (74.2+2.6)%
(clearance rate) ,

(ingestion rate) (sorting effi-



447

40%~50%,

(P<0.05)
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Evaluation of the applicability of a microencapsulated diet developed
for the pearl oyster, Pinctada martensii

YANG Chuangye, LUO Shaojie, WANG Qingheng, DENG Yuewen, DU Xiaodong

Fisheries College, Guangdong Ocean University, Pearl Breeding and Processing Engineering Technology Research
Center of Guangdong Province, Zhanjiang 524088, China

Abstract: The particle size, dispersion, and stability of a microencapsulated diet developed for the pearl oyster, Pinc-
tada martensii, were measured in this study. An experiment was conducted to evaluate pearl oyster feeding and diges-
tion, in which the experimental group (EG) was fed a microencapsulated diet, and the control group (CG) was cultured
at sea. Survival rate, growth rate, biochemical components in the dried edible part, and digestive enzyme activities were
measured and compared in the two groups after 45 days. The results showed good dispersion of the diet, a particle size
< 48 pm, and that of about 80% of the particles were 28-48 um. The settling velocity in 35 NaCl solution was
(2.74+0.21) mm/s under static conditions. The nitrogen retention rates of the diet soaked in 35 NaCl solution for 120 min
at 25°C and the diet soaked in 35 NaCl solution for 60 min at 35°C were (79.10+0.15)% and (80.85+0.72)%, respec-
tively. No significant difference in survival rate was observed between the EG and CG, whereas the absolute and rela-
tive growth rates of shell length, shell width, shell height, and total weight in the EG were significantly lower than those
in the CG (P<0.05). The lipid component of the edible part was significantly higher in the EG than that in the CG
(P<0.05). No significant differences were observed in the carbohydrate, protein, or ash components of the edible part
between the EG and CG. The hepatopancreas of pearl oysters in the EG was saffron-yellow. Amylase, protease, and
cellulase activities of the hepatopancreas of pearl oysters in the EG were not significantly different from those in the CG.
A significant difference was observed in amylase activity between the two groups (P<0.05). These results suggest that
this microencapsulated diet had appropriate particle size and stability and was absorbed and digested by the pearl oyster.
Further studies should be conducted to optimize diet composition and farming protocols, which will be helpful for de-
veloping indoor pearl oyster farming.
Key words: Pinctada martensii; microcapsule diet; nitrogen retention rate; growth rate; biochemical component;
digestive enzyme activity
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