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Table 1 Ingredients and nutrition of foundation diets
JERE /% BRI i/ %

Ingredient Content || Nutrient component  Content
H ) White fishmeal — 28.50 || ¥l H Crude protein 40,78
21488} Red fishmeal 27.00 || HMLJEM Crude lipid 9.13
=M Soybean meal 13.00 || HLJK4> Ash 15.31
a-JE# a-Starch 20.00 | 7K4+ Moisture 12.18
2R Yeast meal 5.00
FELYIIH Plant oil 4.00
Z 4 20 TR kL 2. 00
Vitamin mineral premix
44k B 3
iﬁii:eﬁ,fhloride 0-40
Cr; O3 0.10
41t Total 100. 00

1.3 HmabiE

RIS A S 43 0 A 45 S g T P B ALER 3 R fa
DAK: A, ) Fa A, 25 R BROCRS FR LR RE & L
Hoorh 3 853 . — B BERE YT 20 mm X 15 mm X 15
mm [ /NER, I R R 0 0 5 5 55 — 8oy BY L 7
70 CHETIRA 5 5 T8 B8 3% oy X 2 3 R
R0 2 5 T A0 43 ¥ R T s P T g 0 T 1 0
1.4 BEMEFHHNE

KA3R M 105 °C 4L 5E (2% GB5009. 3—
2010) A 12k R E ZUE DI 2 (275 GB5009. 5—
2010, ML g Wi R F &R [ H #2350 2 (2 % GB/T

5009. 6-—2003) , B JK 432K FH 5 3 1 550 °C K 4% 2% I
E(Z% GB5009. 4 —2010); 17 Fh & 3L R 8 i Bio-
chrom 20 B & JL @2 B 3 7 Hr AL & (=% GB/
T14965—1994) ; 5 i R {fi F Agilent 6890 %Y S 4
A 2 (2% GB/T 5009, 168—2003)
1.5 FALAYHES
OB /NI RS (R M 6 ANEE) .,
FIA TA. XT. Plus B84 ) 30 { (¥ [ Stable Mi-
cro Systems A ] , fff F VR TE 4k P/35, X ik
FEHEAT 2 W45 A8 43 A CTPAD M, 032X 2% 74 4n
T AT 3 mm/s, MK E 2 2 mm/s, MRS
A 2 mm/s, E4EFEREE 60 % 5= B R FR I 1a) 5 s, 1
LA Auto-5 g, B B 2R . 200 pps.
1.6 HIESH
I 45 5 ]S 9 80 £ A5 i 25 (Mean £ SD) %
7~ oK SPSS 18. 0 # Ak 47 77 22 73 B (One-Way
ANOVA) ., F|H Duncan’s £ 8 H#% #F F7 40 ] 2 3%
SO AT, 25 5 W E MK P<<0. 05,

2 ZRE54HMH
21 HEHKEgE
YR ZH (0% 4H) jfi (R85 & KK & M

(439.41443.66) g, W NH 24514 3 ZHH1,0. 5% F
1% 4 it IG5 A 26 R 1K it & 43 3 o (465, 34 £
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(437.51452.03) g. G PR IA B EM 2R,
22 MAEMELRSS D
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Table 2 Effect of Chinese medicinal herb compound additives on nutrient ingredients in the muscle of amur sturgeon (Acipenser schrencki)

%
(= ek Hp e B 25 RN R K SE Level of Chinese medicinal herb in diet
Nutrient component o% 0.5% 1% 2%
7K 43 Moisture 74.2742.28 73.09£3.06 73.30+£2.81 72.9942.99
BEWi Crude fat 8.26+1.24 8.26+1.19 8.46+0.49 8.47+1.66
JK43 Crude ash 0.8440.04 a 0.9440.05 b 0.934+0.03 b 0.8740.08 a
M &M Crude protein 16.774+0.76 a 18.344+0.82 b 16.75+0. 27 a 16.944+1.57 a

DA —47 i 28OS b A A7) 78 2R A7 W3 M 22 5 (P<<0. 05) , MR JG 35 1 22 52 (P>>0. 05) . R %[, The means with differ-
ent letters in the same row show significant differences (P<C0. 05),the means with same ones denote no significant differences
(P>0.05). And it is the same in the following tables.

x3 EFPEATMANERSIAPSERSENZMN

Table 3 Effect of Chinese medicinal herb compound additives on amino acid composition of

amur sturgeon fed with different experimental diets mg/100 mg
R Fa el H iR B2 U N7 K SE Level of Chinese medicinal herb in diet
Amino acid 0% 0.5% 1% 2%

FIR Asp - 5.0540.41 a 7.6140.47 ¢ 6.374 0.40 b 6.15 £0.70 b
IR R Thr* 2.64+0.18 a 3.52+0.21 b 2.87+0.18 a 2.82+0.24 a
2 R Ser 2.59+0.23 a 3.164+0.18 b 2.84+0.15 ab 2.7740.24 ab
KA Glu~ 9.60+0.67 10. 634+0. 64 9.9740.57 9.6840. 86
HE&AR Gly - 3.09+0.21 a 3.63+0.27 b 3.5140.27 ab 3.584+0. 21 ab
WA Ala- 3.622+0. 30 4.28+0.25 b 3.88+0. 24 ab 3.76+0. 29 ab
W/ Cys 0.7340.06 a 0.594-0.02 b 0.594-0.07 b 0.5540.03 b
#i R Val 2.65+0.19 2.8440.06 2.9240.23 2.7940.28
R Met” 1.9140.13 2.1340.13 1.91+0. 15 1.8540.17
S EIR lle” 2.6340.19 2.974+0.18 2.84+0. 21 2.802+0.15
SRR Leu” 4.9740. 37 5.2540. 32 5.07240.29 5.04740. 29
fit & Tyr 2.454+0.22 a 2.1620.14 ab 2.10+0.14 b 2.07+0.12 b
RN R Phe” 2.51+0.15 4.02+1.72 3.13+0. 22 2.93+0. 39
Wi R Lys” 4.87+0.43 a 5.8040.47 b 5.7740.36 b 5.7740.46 b
HAM His™ 2.6740.18 a 1.9440.20 b 1.7940.51 b 1.4940.03 ¢
AR Arg” " 3.5140.28 4.0340.41 3.8640. 26 3.5840. 20
&R Pro 2.37+0.10 2.3140.21 2.26+0. 32 2.4340.23
M B H TAA 53.24+3.99 59.67+4. 26 58.09+3. 83 56,9544, 72
DR IR HEAA 22.18+1. 66 24.34+2.25 24.51+1. 66 23.99+1.98

fiff Bk KR FAA 24,884+1.88 a 29.66+1.78 b 27.574+1.75 ab 27.0242.30 ab

1) * N TFEIERR ; » » NP FEIERR ; WEERZ FEMR * means essential amino acids (EAA); * * means half-essential amino; *

means flavor amino acids (FAA).
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Table 4 Effect of Chinese medicinal herb compound additives on fatty acid composition in the muscle of amur sturgeon  mg/100 mg

& W5 12 A 2GR N ) K S Level of Chinese medicinal herb in diet
Fatty acid 0% 0.5% 1% 2%

PR (C18 : 2n-6) 23.914+4.23 a 57.3241.49 b 50.124+14.70 b 33.8447.62 a
M RRR (C18 ¢ 3n-6) 1.12£0.51 a 2.1940.40 ab 2.464+0.77 b 1.9340.42 ab
AA(C20 & 4n-6) 5.1441.08 a 8.90+2.18 b 9.574+3.64 b 5.18+1.54 a
EPA(C20 : 5n-3) 9.4041.72 a 18.72+£4.58 b 20.2047.16 b 13.8342.69 ab
DHA(C22 : 61-3) 21.35+4.34 a 47.45+12.16 ab 51.004+25.36 b 30.3847.85 a
HRAR(Cl4 : 0) 1.6940.49 a 3.334+1.28 b 3.6540.36 b 2.6740.26 ab
+ IR BERR (C15 = 0) 0.98+0.21 1.0940. 35 1.1740.05 0.98+0. 24
FEMH R (C16 = 0) 47.894+11.71 a 83.89425.99 ab 94.88426.84 b 65.624+12.70 ab
KR — IR R (C16 : 1) 7.1241.90 11.72+4.06 11.56 2. 62 8.73+1.50
FEm—IGIR(C17 + 1 1.5940.38 a 1.214+0. 32 ab 1.0340.04 b 0.97+0.26 b
RIS HR (C18 = 0) 10.8742.00 a 21.0247.58 ab 23.894+8.22 b 15.50+2. 62 ab

MR (C18 : 76.43419.43 a 133.67E46. 64 ab 153.57£39.07 b 108.8£22.18 ab

A —IRIR (C20 = 1 2.402£0.93 a 6.0321.97 be 7.9441.20 ¢ 4.8341.79 ab
A IR IR (C20 = 2) 2.87+0.67 a 5.56=+1.37 ab 5.9942.4b 3.412£1.00 ab
> n-6PUFA 30.1745.78 a 68.41+£2.72 b 62.14419.12 b 40.9649.56 a
> n-3PUFA 36.32+3.33 a 80.45+4.87 ¢ 58.38+14. 46 be 47.73410. 45 ab
HiAth Others 15.4540.17 24.69+4.92 26.749. 24 18.73+3. 89
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Table 5 Effect of Chinese medicinal herb compound additives on amur sturgeon muscle texture Means=+SD

T RE B 25U N 7 7K - Level of Chinese medicinal herb in diet

0% 0.5% 1% 2%
Tifi i /g Hardness 9 301+1 863 910441 871 8 63742 098 8 552+2 195
% Gumminess 4 8424964 505641 016 4 880876 4 6551 090
IH @ /g Chewiness 1 366+296 a 1249+253 ab 1 254+261 ab 1171+328 b
#ifiPE Springiness 0.2840.03 0.2740.03 0.2640.03 0.2540.03
[0l & P Resilience 0.4540.11 0.4940. 10 0.48+0.07 0.4940. 10
i Bk /g Cohesiveness 0.53%+0.09 a 0.594+0.08 b 0.57+0.08 b 0.5940.09 b
3 W # PEH &R ATE &R 2 HRERE L A R A R
s b LN ") == — v =
SR A b T A R T 4 R R LR XU BR R A
ARBGE G R A R BRI TR ARBEFE 0.5 %6 4L LA R A R B A
G it PG ) 3G R i R T IR AL, R R MR H &R S Y R E R TR IRl s, R

YNNG LY 3% 52 07 b R 2 ] IR 2 A it TG A R AR
1o At R T8 A 2 B U NS R R b R 24 BE A
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7 Bl Xk v 2 o A Rk RON Y O R RE TR
B RGBT S ) B R g 20 W
F24 RE B i A BN A AR A T A I 2
A K EER R,

JUL P Y BEAR R L8 0 M AU A5 2 e E LAY
an T B PRV o s el AL P o BT A PR 1 A A
PRI AR B IR VPR L 3R O ORE 52 O XL Herp
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U7 F18 ek UL PR R R ) A B A B e A5 AL
PRI it S G SR — ok U, £ PR K A B AR
A BT RN RE 7 v , AR IE WRT B PR R
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X R g ef Ay AR I 0. 2% B rh 2y, R
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FEARWI G LT 0. 526 21 ]tk 35 $it S M 2R 1 RRL K 4y
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e IR R SRR
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M2 5 & A A . AMFIEER R 1A
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R AR 3 Bhab 75 IR & 1, MR AR A 28 1Y
LA il 5

R S A R R TR . N A S
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Effect of dietary medicinal herb compound additives on nutrition
composition and texture profile of amur sturgeon(Acipenser schrenckii)

MA Ling-gqiao PENG Xiao-zhen LI Da-peng

College of Fisheries , Huazhong Agricultural University/Freshwater Aquaculture
Collaborative Innovation Center of Hubei Province/Key Laboratory of
Freshwater Animal Breeding ,Ministry of Agriculture ,Wuhan 430070,China

Abstract The aim of this study was to determine the impact of Chinese medicinal herb compound
additives on the growth performance, proximate body composition,fatty acids profile,amino acid compo-
sition and texture profile of amur sturgeon (Acipenser schrenckii). The fish (mean body weight of
137.61422.26 g) were fed diets with 0.5%,1%,2% supplement of Chinese medicinal herb compound
additives (consist of Poria cocos,Radix Paeoniae Alba » Houttuynia cordata Thunb, Rheum palmatum
Llnn at a certain rate) for 8 weeks. The control group was fed diets without Chinese medicinal herb com-
pound additives. The crude protein,crude fat,crude ash, moisture,amino acid composition and fatty acid
composition of muscle in amur sturgeon were assayed by biochemical analysis methods. The parameters
of muscular texture profile,including hardness, springiness,cohesiveness,gumminess,chewiness,and re-
silience, were analyzed using a texture analyzer. Double compression was applied to construct the texture
profile analyses (TPA) on raw fillets. The results showed that the 0. 5% and 1% group had higher ash
content than the control and 2% group. The 0. 5% group showed a higher crude protein content than
other groups (P<C0. 05). No significant differences were found in TAA and HEAA among the four
groups. However, the 0. 5% group showed higher Asp. Glu, Gly and FAA than the control group
(P<C0.05). The 0.5% and 1% group had higher #n-3 and n-6 than the control group. The control group
had the lowest C18:2n-6,C18:3n-6, EPA,DHA, which showed significant differences with the 0.5% and
1% group. No significant differences were found in TAA and HEAA between the 2% group and the con-
trol group. The treated group showed a higher cohesiveness than the control group,and the 2% group
showed lower chewiness than control group (P<C0. 05). No significant differences were found in hard-
ness,gumminess, springiness,and resilience among the four groups. The results suggested that the 0. 5%
supplementation of herbs additives could increase the crude protein content,FAA and fatty acid composi-
tion in muscle of Acipenser schrenckii. Furthermore, medicinal plants used in this study could improve
flesh quality and taste of amur sturgeon.

Key words amur sturgeon (Acipenser schrenckii); Chinese medicinal herb; nutrition composition;

texture profile
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