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Small-intestine Mucosa
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Abstract: [ Objective] A process of extracting sialic acid from chicken small-intestine mucosa was optimized for the
utilization of a broiler processing byproduct. [ Method] A single factor experiment was conducted to select appropriate acid
for the extraction. Then, a 3-factors Box-Behnken test was designed to optimize the acid concentration, time, and liquid-to-
material ratio in extracting sialic acid from chicken intestinal mucosa. [ Result] Seventeen experiments were performed in
triplicate to arrive at the optimized process that utilized citric acid at a concentration of 0.1 mol-L ' ina liquid-to-material ratio
0f 32.20 : 1 (mL-g"), which was simplified to 30 : 1 (mL-gfl), to extract for 4 h. The resulting extract contained sialic acid
(1010.39£21.87) pg'gfl, which was close to the targeted goal of 1 025.69 ug'gfl. [ Conclusion] The optimized sialic acid
extraction from chicken small-intestine mucosa provided a new venue for byproduct utilization and waste reduction in poultry
processing.
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Table 1 Coded factors in response surface experiment
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Citric acid concentration (mol'L ™) 0.05 0.10 0.15
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—1

Extraction content/(ug-g™")

W R M

222 BKRAEMERBREREN S H  [EERIUE
£ 80 °C, RIXAFM 3h, W 30:1 (mL-g') B,
T ST IR Ve Ko e A T B B RS2 . R A 3 T

1100
1000
900
800

=
==X

Extraction content/(ug-g™)

700
600
500
400 +
300
200

I A5 PR 2 HX

0 0.05 0.10 0.15 0.20 0.25
FHERERIR
Citric acid concentration/(mol-L™")
3 FPIEREGIRE X MR R IR BN 2 I 20
Fig. 3 Effect of citric acid concentration on
sialic acid extraction



668 I R F IR

LURRE &

A, BEEFTIE IRV L ARG N, N R 4 O S A
RN RS . R 0.1 mol LTI,
WY R R R IR B R, 45 SRR B s
Bl 75— Ju N, P ISR R 25 FR vk BE 1% 388 i i 44
e, e, WA FRVE BE R I N, Ak o 0 IR PR AR S
IR0 o) e Y TR, ST i R e AR TR B B A D
b M FEEERR Uk BE MK 0.05 mol-L ™ B4 %) 0.1 mol-L”
Bf, RV R PRI RO K 8, (H & Z A 22 5
B (P<0.05), FrEMWE 0.1 mol-L N 4 I i
R 25 LRTik, PR R VR S [ R 0.05~
0.15 mol-L " ¥E47 #E— LA Lk 8 .
223 BRI AR R EEAR R E WY om [EE I
B 80 °C, Ky AR WK ¥ 0.05 mol'L, WK
3051 (mLeg ') B, %S4 MU [A] ) 0 3 1R 418 B
B SEM o F AL 4RI, T AR R i B e i JECET [ £
FER, RIS E RIS, ERREE S 3.5 h
Bf, MRV R PR B IR B W (E . FRERAT MG, M
I T 0 Y TR )RR, Y B IR ] G B — o R
BF, B ST R BN 56 4, VR I 174 86t A X
Ao e, Bl O ] A 38, R R AN PR
L AR, R HSR] ) R A A 5 A e VR R
R fifr, 3o A M VR R 4 BB A PR AIK . 27 B 5 T M A T
PRUE 2 /D RPEI T M R E R R, BRI
Bf ] 3~4 h 47 J5 2L fb 5 .
1100 (
7’:01000 F
900
800
700
600 -
500
400

300
200

g
=

M TR AR
Extraction content/(ug-

1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
HRINA] Extraction time/h

[El 4 $RERAT ()X RE R AR 1R BY 28 B0 520

Fig. 4 Effect of process time on sialic acid extraction

224 AR ERBRRR YR FEERBUR
B 80 °C, FPHERRMREE 0.05 mol- L', $RIU ] 3 h i,
75 B2 WORE EE X MR Y R B I s . fR B S AT T,
IR VL P 1 B I 5 VRO L A R, A TR B R R
AR FE— R N, R R B 2 A R A 3
T 3G 22 3 750 344 380 X6 A 5 1 9 A e T I R
1M i e Y T 8 R G8 BI B (B . S P I KA A Y
i, RBCEAS A, M O AT RE R s A K P
) I S A 18 A, T LA A A T o Wl R 1 B B .

1000
900
800 |
700
600
500
400 +
300
200 +
100 |

M YR R 1R L
Extraction content/(ug-g™")

10:1 20:1 30:1 40:1 50:1
TRHEE
Liquid-to-material ratio/(mL-g™")
5 R EE X MR ER $R BN 2 AV 20

Fig. 5 Effect of liquid-to-material ratio on sialic acid extraction
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Table 2 Design and results of response surface experiment
[ty AFTERERIR BRI ] CHRHEE W14 PR FR I i
Serial number Citric acid concentration Extraction time Liquid-to-material ratio Extraction content/ (pg- gil )
1 -1 0 -1 790.84
2 -1 1 0 1000.86
3 0 1 1 950.73
4 1 0 -1 499.70
5 0 0 0 957.89
6 0 0 0 914.93
7 0 -1 -1 494.93
8 -1 0 1 812.32
9 0 -1 1 871.98
10 1 -1 0 693.00
11 0 0 0 986.52
12 0 0 0 969.81
13 0 0 0 895.84
14 0 1 -1 831.41
15 -1 -1 0 860.05
16 1 1 0 934.02
17 1 0 1 955.06
R3 EEFRBENBFESH
Table 3 Analysis of variance (ANOVA) on regression model
Ji A Rl H i 75 Fli PlE
Source of variance Sum of square Degree of freedom Mean square F value P value
1A Model 374 300.00 9 41 583.83 42.02 <0.000 1
CinicAjjﬁﬁﬁfmtion 18 268.21 1 18 268.21 18.46 0.003 6
E)ﬁfj}i((fj[?:ne 79 413.08 1 79 413.08 80.25 <<0.000 1
Liquid—gﬁii:}r:ial ratio 118 400.00 1 118 400.00 119.64 <0.000 1
AB 2510.51 1 2510.51 2.54 0.1552
AC 47 062.96 1 47 062.96 47.56 0.000 2
BC 16 606.19 1 16 606.19 16.78 0.004 6
A 9 660.27 1 9 660.27 9.76 0.016 7
B 2 656.16 1 2 656.16 2.68 0.145 4
c 74 053.89 1 74 053.89 74.83 <<0.000 1
5% 7 Residual 6927.20 7 989.60
RAUT Lack of fit 1100.69 3 366.90 0.25 0.856 8
% % Error 5826.51 4 1 456.63
JE AN Cor total 381 200.00 16
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