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Optimization of Main Ingredients for the Manufacture of Fermented Donkey Sausage
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(1.College of Food Science and Technology, Hebei Agricultural University, Baoding 071001, China;
2.Chengde Agricultural Products Processing Service Center, Chengde 067000, China)

Abstract: Starch, water and sucrose are the main ingredients of fermented donkey meat sausage. However, in the current
process, there are no clear limits to the amount of these three ingredients, and they are all added in an appropriate amount.
Under the existing processing conditions, a mixed starter culture of Lactobacillus casei and Pediococcus pentosaceus was
used. The effect of adding different amounts of potato starch, water and sucrose on the hardness, springiness and water
activity of fermented donkey meat sausage was investigated. The levels of these three variables were optimized using a
three-level orthogonal array design. The results showed that the product prepared with 6% potato starch, 2% sucrose and
10% water had a jujube red-like color with a plump shape, dense structure and flat cross-section, and it had a rich fermented
flavor and good eating quality and was highly accepted by sensory panelists.
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Table1  Flow chart of fermented donkey sausage production
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Table1l Factors and levels used for orthogonal array design
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Table2  Criteria for sensory evaluation of fermented donkey meat sausage
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Table3 Influence of starch addition on quality of fermented donkey
meat sausage

%@Eﬁf REN Bibbmm  KAERG KGR
2 119.80+7.18"  2.194£030" 44444041  0.915£0.001°
4 79.024+16.08"  2.084+0.33"  47234+040°  0.91940.001°
6 104.83420.89° 2274034  49.11+£1.34"  0.92040.001°
8 153.10+£17.11°  1.9740.34"  50.8440.57"  0.92140.001°
10 181.03+1830°  1.83+0.25"  50.11+0.71"  0.924+0.001°
12 220.90+13.95°  1.5340.12"  50.5740.18"  0.92740.001°
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Bl R K ZE TGN, e A A W I8 B e T 2 1 ol A 1 T R
(17K 53§ F0 2 o ] i N8 T B R RS B 7K 4 -, PRIEE
W ] i RS D 2% S R R R E S 2K A IR WSk B T A
A B HAK S FAAET & WS NS, #inT A
F K IR i, AH 7K 203 1K o

iG UL ERRPR AR E VPGSR, £ SR EIER R
INEN6%IT, R EEF A AE 24 NI L2 A b A e 1

i, BRI INEC% . 8% 10% ¥ 9 1EAT I 1
3K
22 REIG I KR A T A P it 53 ) i)
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Table4 Influence of water addition on quality of fermented donkey
meat sausage
KIS % TN it imm Ko &% KOV
2 166.00+20.19°  1.70%0.16" 44164062 0.90540.001°
4 133.08£18.15  1.924041° 45234037°  0.914+0.001°
6 123.68+18.88° 200031 46.65+0.58  0.91540.001°
8 1127421046 228+0.16' 4766017 0.914%0.001°
10 91.30+£12.29°  2.074£0.22" 482040.36°  0.916+0.000%
12 10738+11.10  1.85£0.19° 50.98+0.71°  0.91940.001°

HRATT R BEE KB INRE WG, KEED AT
T B IR T B sy, AR KN I & A 10 % I 2 5
AN, BFEART HARG K BEE KB INEREMN, K
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PPEIR B A, SNEEE TR, KRN E N8 %,
R A () B RK IR I S 10% B 22 R A B3, (A
En T AR KT B KA E RN, KB A
W B K A RGN, KIS IR 12% 0 A Bk
B (50.98%) , SHAhS HHHEZEER (P<0.05) ;
BB KIS IS BN, DR I R K 43 3 FE R4 Tt
W KN RN E 2%, K EEINE0.919,
WA KGN, REED AR K o & A T, Ky
TEFEGEAR N, X P RESE B TR AT TR AR,
B & KN I AN TR I, A I 5P PR I R 4 ik TR K
JIMEE, EEMA, HUbK s ERITT RN, K5
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INEN0% A T aa3h i, RUMLE KSR, KTz
X 25 G i Sa e 10, KOG TR . KA &I
FrEfm T ie R TR A S5 2R Wl A AR
LIS R AT IR, B K R A K 0
Kii¥i %, FEOKD & ERFEI .

Zia Ll EiRAR AR E RIFIA R, KR IE N
10% I, A BESF PI A 7E 24 T I L 2620 oA 8L 1)
6% 8% 10% M IEAZ KK (193 ANIKFs
2.3 N[V 0 R X T PR T £ 5 )

231 RERDR AN SR AR AR

i RRW, WML NY=167.63x—1.09
(R*=0.999) , ¥/ [ A% o o2 1) 2% W 0 A iy £ b
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Fig.2  Effect of sucrose addition on total sugar content of fermented

donkey meat sausage
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Table 5 Influence of sucrose addition on quality of fermented donkey

meat sausage

TERRINE/%  TEN Hikmm KRB KMEE G (@)

0.5 183.324£21.98" 2.14+0.14"  48354+0.33" 09174£0.001° 1.66+0.05"
1.0 195.70420.02° 2174035  46.84+0.72° 0.904+0.001° 1.65+0.14°
15 19830 £11.20° 2.88+0.14°  4551£0.67° 0.903£0.001° 1.66+0.10°
20 20052416.35" 24240.16"  44.814£032° 0.9024£0.001° 1.86£0.10°
25 18476+ 11.09° 2344024 47294027 0.914£0.001° 1.80£0.08°
3.0 156.96£10.90° 2334038  48.004£0.23" 0915+£0.001" 1.84+0.05

FHERSW A BEAE B AIME WG, KPR
Jop B FE S 1 K ks s M BERE VR NS N 2.0% 0, Rl RE
oK, SR AIERE RN R N3. 0% b A B EMER
(P<0.05) , S5HMAEAZETANLE; BEEEHME
IS0 BN, B IP PA) g 1 AR A BCR e T
o E IR G RIFEARANA, HEERMENLS%
B, RERD P () B v A B i KAE, B T I Ak
PR (P<0.05) .

B8 A AN R SN, R DR PR TR RE S N T
WA JE ST B, VRGN, AR TR AT DLE
FWGRER IR, BT EBOIRES AR ERY, RS
VER IR R i Ra s Y, ELMR AR RO B L
T J2 A 1) 39 i = S R T W 1R = 9 A B R
Ko BEE K P BRI E RN, BN T
Iy HUAR R AW o N BIE R BURL Y 5 VE R
git, TREEYANGNEIESOK-HE-TE e i,
UK EELR A iy 3 S 0T DA E RS B K 2 B R, TR
BARMPIKAIEE, AR T KB AN IEAE, TEsE m
=R G WAEAT R D A TE UL A R B IR R
Y5 IR DDTHD A B A S B AN SR R R A s (E R

S E N IR ERE IO, 322 R 43 TR R RORL AL
B, pR TR SO T BT HE A BB SR 43 T A RRON S R
BTk, H G BEAS R AR AN S (0 B SE, AT A T
SERER S S H T BHEER TS
LR, FEOEM 12 M BIER- 085, #9285
W, AN B B AR S — EOR R AR, 2 1
R TER I, Wt T 50K a1, B TR
B 30 93 K 40 1 oA T 3E K o0 R AR, S8
W o1 Z WA F 308, SER 5K 7 I 45 A 2 2
O, AT BEAR P 35 43 TR A FE 7, 2R B 1 5 R iEL
VBRI D RN o

b AR AN IR 3, R RS K R
BN B R LT, ARSI 2.0% 0 A B S ARAE
PR SRR IR SR K SR ERARE, HY
HoAhd H¥ 2R EE (P<0.05) ; FEHRINELO0%LLA
25%M 2 M ZEFALRE, (HEEERINE.S%AM3.0%
HESEZE (P<0.05) ; FEFERME.S%HM3.0%H
Z M ZESAEE . HEEERINENEN, KT A
[ 7K 4 4% FE SR BRAR 5 T, ERE R VA I & 2.0 % I /K
SRR, HS5HAIEA ZREE (P<0.05) ;
FEPERINE NL.0%M1.5%, KMIGEHEERANTEE,
H5 HAhd HEE (P<0.05) , EPERMNEN2.5%M
3%, It BZESARE, (Hih5H A4 HxR B
(P<0.05) ; FERERINE NO.5%I, 5HALS H¥RE
Z (P<0.05) .

TEFERHAN I 5 0.5 %38 N E12.0% L FE b, 7K &
K G337 JE 15032 7 AR A1 I 8 e I AL, N (190 JRE B — 35 4
TEY Bk RN BITE M BB N, Sk Elfe " e
M, —EETK, BR TR RFOKIENE, (1584
IR AT R B K o B>, B IR -RE-TE R
3 Uitk RIS B R KA EAE, XD A Sk, Y
REFEAR I B WA A (RERRINE2.0%) , EiF5
REEG A I 1K o T FISE R T R Te 8 . e I 9 2% 45
¥, PRIEA RS G ACRAERE KBS I N 451, H
BUDHAEE . W B K, PRUEAE I T AR B K AT
PAFC oy M2, PRAUE R A B AR K 0 i 1, R
HE R BED R 0 S R o MRS I RIS 2.0% )5, K I#
IF PRI 7K 43 T RK 4335 FE 1 1 T AT 2 B T 24 K- Bl -3
AT B3 DR R TR, BEETEREIN, 23Ry
JRIEIN T X K A A R R B, R SR RK A A
NA R UAEIZ > B KA L GK, AR T b
ISINEE2.0% ] (7K 7 & SRR 36 8 2 F T .

W S TR AN I 3, R B P RL a* /b A B
S, BRI N0.5% . 1.0%. 1.5%K, KEEL
W a*/b* 2 53 AN B2, TERRINE R2.0% 2.5%.
3.0%0F, 3 AL W ZERWARE, H5H3 Hz
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FU R AR EAT IR IT, R BUBEIE R 8 Bh 7% A (%
s 25 . EARRE SO R IR0 T R AT BE I RERE, AR
e Flob ) B R 22 FRE BTR AR FR RN T R
WP LL S, BB — B 7.

g4 UL B bR FURCE PN AE R, TR IR
2.0%}, REED AL 0 T4 A B i 5
HHEL.0% 1.5% 2.0%AE Ay IEAT 156 b R s & 1)
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Table 6  Orthogonal array design L, (3*) with experimental results
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Table 7  Analysis of variance of the experimental results of orthogonal
array design
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