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15min 10min,

2500 r/min

30C, 40°C,

15% s
400 r/min

50°C,

1 mL/min'®

F1 HREAHENEFAS

Tab. 1
diet (%)

The proximate chemical analysis of the microencapsulated

Wall material Crude protein

Crude lipid

Moisture Ash

Gelatin 34.20 16.52 7.66  13.76
Ethyl cellulose 33.10 16.43 7.31 13.91
y u
Jein 53.86 16.67 7.59 13. 82
1.3
1.4
(SEM)
1.5
50 mL 5 g(250—420) um
(%0)=(1 /
)x100%
5 g (250—420) um 20C 100 mL
35.0%0 NaCl Ih, ,
(%)=( /
)x100%
(%)= i
+ )x100%
1.6
(26+2)C (301)%o

pH 8.2+0.2 >6.0 mg/L <0.02 mg/L
<0.01 mg/L >50 cm
15 [
: (10.20+0.40) mg, (5.2+0.3) mm]
9 100 L , 500
5d, 20% ,
20% 6
, 6
, (150—178) pum,
, 2
; PVC >
(150—300)%/d,
3, 3
: 100%
1 100%
: 100%
45
1.7
s 0.1 mg s
0.1 cm
1.8
24h -80°C
, , 5
10000 r/min 4°C 20min,
Chong 7 R ;
Natalia ® s ;
Bessey Bl , p-Nitrop-
henyl-phosphate (PNPP) ;
Bradford!"" , (U/mg )
1.9
+ (Mean+SD, n=3)
SPSS 19.0 ,
Duncan , P<0.05
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2

2.1

(178—590) pum 3 50%, 13
(<150 pm) (>840 pm) , )
( 5%),
(49.8—54.8) g/100 mL,

x2 HMREARNRESRSZIREE

Tab. 2 Frequency distribution of diameter and bulk density of the microencapsulated diet

Diameter (pm)

Wall material <150  150—178 178—250 250—420 420—590 590—840  >840
Content (%) 4.4 5.7 9.3 24.4 222 17.6 16.4

Gelatin (g/100mL) Bulk density ~ 51.5 50.1 50.3 51.2 50.7 51.8 50.4
Content (%) 52 6.1 11.0 20.3 21.6 18.5 17.3

Ethyl cellulose (g/100mL) Bulk density 53.0 52.4 53.6 54.8 51.8 52.6 50.2
Content (%) 3.7 6.9 11.6 19.4 25.7 16.0 16.7

Zein (g/100mL) Bulk density ~ 54.8 53.1 52.4 54.8 51.6 51.0 49.8

— 1001 111 —

——————100.0ym———

Fig. 1 SEM image of the microencapsulated diet
a. ; b. ;C.

a. gelatin; b. ethyl cellulose; c. zein

23 F3 BREARNOSE. RESEENEE
Tab. 3 Inclusion efficiency, lipid encapsulation efficiency and
production efficiency of the microencapsulated diet (%)

3 ,
Wallmateial - [EE o ey
4.6% 44% 4.2%
) 95.4+0.4" 72.6+4.5° 97.6
Gelatin
(P<0.05)
95.6+0.3" 76.5 £3.9° 96.4
. Ethyl cellulose
2.4 . 95.8+0.3° 64.3+4.6° 97.5
4 Zein
(P<0.05);

Note: Different letters within each column indicate significant
(P<0.05), differences (P<0.05); the same applies bellow
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Tab. 4 Nitrogen retention efficiency of the microencapsulated
diet (%)

Wall material

Nitrogen retention efficiency
Gelatin 53.5+£3.4%
Ethyl cellulose 62.3+2.8°
Zein 54.6+4.1°
(P>0.05)
2.5
5
b
(P<0.05), (P>0.05)
x5 HpEHMEEKMEE
Tab. 5 Growth performance of Nibea albiflora larvae
Wall . .
material Wet weight Total length Survival rate
(mg) (cm) (%)
Gelatin ~ 440.40£90.57°  3.54+0.22° 20.9+2.1°
334.27+£69.66"  3.30+0.24" 16.7+4.2°
Ethyl cellulose
) 430.28+93.76"  3.58+0.31° 19.243.7°
Zein
2.6
6
(P<0.05),
(P>0.05)
b
(P>0.05)

*6 HpmGMEHLEENUMg BH)

Tab. 6 Digestive enzyme activity of N. albiflora larvae (U/mg
protein)

Wall
material Trypsin Amylases  Alkaline phosphatases
Gelatin =~ 39.7+£3.6"  0.11+0.02° 82.6+7.8"
30.6+4.5"  0.09+0.02° 75.3+5.7°
Ethyl cellulose
. 31.3£3.7*  0.10+0.02° 73.446.6"
Zein
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EFFECTS OF DIFFERENT WALL MATERIALS OF THE MICROENCAPSULATED
DIETS ON THE GROWTH AND DIGESTIVE ENZYME ACTIVITY OF NIBEA
ALBIFLORA LARVAE

XIE Zhong-Guo' %, WANG Fu-Rong'?, LUO Yu-Shuang', YANG Pin-Hong', WANG Wen-Bin' and LOU Bao®

(1. College of Life Science, Hunan University of Arts and Science, Changde 415000, China; 2. Zhoushan Marine
Biological Productivity Promotion Center Co., Ltd., Zhoushan 316100, China; 3. Marine Fisheries Research Institute
of Zhejiang Province, Zhoushan 316100, China)

Abstract: In this study, we evaluated the effects of different wall materials of microencapsulated diets on the growth
and the digestive enzyme activity of N. albiflora larvae. Three groups of diets were microencapsulated with gelatin,
ethyl celluse, and zein. The microencapsulated diets were prepared with wet granulation and fluidized bed coating
process. More than 50% of the microencapsulated diets had diameters between 250 um and 590 pm. Scanning electron
microscopy microphotographs showed that the surface of the microencapsulated diet was covered by a dense film. The
inclusion efficiency of the gelatin, ethyl celluse, and zein groups was 95.4%, 95.6% and 95.8%, respectively; the lipid
encapsulation efficiency was 72.6%, 76.5% and 64.3%, respectively; the nitrogen retention efficiency was 53.5%, 62.3%
and 54.6%, respectively. A 30-day feeding experiment was conducted with the larvae at DAH 15. At DAH 20, the larvae
were weaned from copepods to the experimental diets. The wet weight and total length of larvae from the gelatin group
and the zein group were significantly larger than those from the ethyl cellulose group (P<0.05). There was no significant
difference in the survival rate between the groups. The trypsin activity of the larvae from the gelatin group was
significantly higher (P<0.05) than the ethyl cellulose group and the zein group. There were no significant differences in
the amylases activity and the alkaline phosphatases activity between the groups. Therefore compared to ethyl cellulose

and zein, gelatin should be more suitable for the wall material of the microencapsulated diets for N. albiflora larvae.

Key words: Nibea albiflora; Larvae; Microencapsulated diet; Growth; Digestive enzyme activity



