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1.1 FE#

JI5d B B A FLARE il SR FH R BORE A A N X, )
Y e sh i o B ALBEAE I 2R AT B IR L TR 8
A TR IR AE AR 1] SE 5 3 4°C PR

B Fp MGD1 — 3 ( Lactobacillus delbrueckii subsp
bulgaricus) \,MGB39 — 5 ( Streptococcus thermophilus) |
G81 — 1 ( Streptococcus thermophilus ) 1 BM5152
( Lactobacillus plantarum) Y3 B H 55 # % B 16 M 4K
X

Wi OoF BECZH R ) B 8 A ot R AT R R0R
FRNBCIX, 7 ] 52 56 28 B 25 ko A0 3 5 4°C 55
S G
1.2 U&FiE&

TGL — 16M Bl 5 3 £ 3008 7R 85 0 AL (K P A
EOHUL AR A R ) ;SW — CG — 28D B i T AR
B (I E R M 5 M L s ARG R 7)) 3 SPX -
150 — 11 B A= Ak 15 3% 46 (b BR o B2 7 2 AT R 22
) sSP—756P B 5 AR A] UL 43 0t 0 BE 1 (R OGIR AR
A RA ) s FA2004B BUHL 1 K ( E g4 BHUAS
AR ) s HH — 4 AU IR K 8 (A6 B Ak %
R H]D) .

L3 IZHRBMEARAER
1.3.1 LTZAWE

T AR R L (B : 95 2 B HL) — R0
(R A% B 63°C 30 min ) — & Kl — 4 Fft 25 8 771 — 2
iKW (42°C 3.5 h) - BK TR T ik
1.3.2 FARES

(1) BEAEZL R A s X ah 2> B HLEAT AR

(2) 7% 18 B B FL K W i B4R 63°C i
30 min, PEAT KR A B o

(3) KW R AW FLERIR 2 37°C M A&k
TSR0, DR G JE 11, 8 T 42°C e By 57 A N AT
J e, WLEE I FLAR A IR L e e e

(4) K T < 0T R 8 T IE 1Y 48 19 5 i AT W0 A0
K SR IEFE DG T BT
1.4 KTt E

PR RS AL TS R TR 2 A AR
K TR ST, 500 WL W, 734 AP T S mL
MRS (I FAFE ) 1 M17 (T 3R ) 09 0 1A 35 77 3k
B TE 37 C A N E R B 5% 24 b TEAHH A 55 5%
A AR 2 ~3 U, 12 T R 3K Bk R
A0 TR 5, 2406 T AGA E) 1 x 10°4/mL L |,
PEAT B DR 28 7 T G o B PR AR e T 0 1
DL42°C K BE 3.5 h i R N2 5

1.5 RIi&it
1.5.1 I fdl & vl Fioi

HR 4 52 00 = AT A DE Y, 4 PR R BERICR B R A7
o MGD1 - 3 il BMS5152 7= 2 fiE J1 M1 %) 4% 4F
G81 — Ll MGB39 — 5 i % fL i Jy A XS Bt
g — @ RN N W AR AL A 5 O
AH T B[R] PN 7 I 3k E e P, T AR TR Rk RIOR e A 1Y
A 77 3, I8 A0 45 i o4 T )

B A 06 = T R I 4 R 45 R IX Y b S B
B, VR 80h 6. 0% 17 52 Fp B 64T 4 Bk 20
KA R TR PR S5 A A e Fh TR BR HE 4R 3L, 42°C K
3.5 b W o E w0 e AR e AR R R
1,01 PR,

F1 TREMEME (GRS ) AR

Tab.1 Design of different bacteria combination

%

AbPEE MGD1 -3 MGB39 -5 G81 -1 BM5152
1 6.0 0 0 0
2 0 6.0 0 0
3 0 0 6.0 0
4 0 0 0 6.0
5 3.0 3.0 0 0
6 3.0 0 3.0 0
7 3.0 0 0 3.0
8 0 3.0 3.0 0
9 0 3.0 0 3.0
10 0 0 3.0 3.0
11 2.0 2.0 2.0 0
12 2.0 2.0 0 2.0
13 0 2.0 2.0 2.0
14 2.0 0 2.0 2.0
15 1.5 1.5 1.5 1.5

1.5.2 o 7 ] e (10 4% i EE A Ak

A IR R 4 BRI AR BULL 10 10 1 LA, DUA
T3 H R 6. 0% 1ty 43 b ik H F T AR 4E 4= 31, 42°C
RWE3. SRR SR, AR 4 R Z A
BC Lo 19 L e 52 H AR s S ik — 2 Ak, it R T
Design — Expert 8. 05b #4170 /W fij Box — Behnken H1.0»
ARIR BT, L& 3.5 h B (1 22 BRI 50 45
i, EAT 4 A TR 2 800 Xk J5E AR G 24 LT S TR 7 W) 1Y)
W 137 TG , 54 4 AR IR B AR P I IC LG, 43R 2 P o

F2 MEmMEITEZESKTE

Tab.2 Factors and levels of response surface design

%

SN
iy MGDI-3  MGB39-5  G81-1 BM5152
A% e HRRSEL  HFRGE e KR Hd
-1 2.5 0.2 0.2 Ls
0 3.0 0.5 0.5 2.0
1 3.5 0.8 0.8 2.5
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1.5.3  Rifik%h

32 T O A I 4L 2 ) o) R P 4 3 (it
B9 ) 5 HOXCR B S T (X R T IEVE S
AL AE BR HL A5 40T
1.6 EHRME %
1.6.1 JHEMRE

MR GB5413. 34—2010( LA 3L i 5 ¥ 2 19 )
SE Y, 0.1 mol/ Lty 0 480 A 49 ¥4 W00 A2 ¥ 02
1.6.2 JREHE"

K10 AT 4% BOF {8, 343 b i 0 32 3 B
R

R3 BREITESRE(HEDH 100 5)

Tab.3 Sensory evaluation criteria (out 100)

251 V437 1 Wy
R EEERIEAS 30 ~ 40
KE(Q) LW BAFR, T —E Rk 20 ~30
(LU 0 ~20
WAL I H RS 40 ~50
FBIE(S) B, RN 20 ~40
R, K 0~20
JE A IR BT 0, 2% o 8 ~10
HIR(Z) A IR Z% 5, H AR I & 5~7
B, T L DRE 0~4

B T=0+S+7

1.6.3 LI IR

g 07 0 42 - & B8 GB5413.3—2010, FL & i 7
(9 5 5 4 TR - 2 GBS5009. 5—2010; i A 1k
{E 0 5 - POV {& f9 3 %€ 2 B8 GB/T 5009. 37—2003
(A TLAE BRE A9 43 BT 75 3 ) s TBARS (I 5
ZHCHR[18 - 19 ],
1.7 HiELE

K Al SPSS 19.0 Fl Design — Expert 8. 05b £ 17
RO Kb B K 53 HT

2 HRE5SMH

2.1 REEMASTHIE

mE A5, 44 15(MGDI - 3: MGB39 — 5:
G81 — 1: BMSIS2 (MRFR L) =15 1: 15 1) {EAH [A] & %
IR ] PN R A bR, 2 21 45 T 3K I S8R A N A T
B, 42°C K BE 3.5 h, H 2 BRI Ny 65.3°T,
2.2 mEERIEER

FI 2 AF Design Expert 8. 05b i) Box — Behnken
H 4 A B, 4 BR# MGDIL -3 (A) \MGB39 -5
(B).G81 —1(C) .BM5152 (D) i# 17 e Ji 1 ol 4 , H
HAB.C I D ¥ g g i A, 45 RN 4 Pros o Xt
4 Bl AT VA 20 A, 45 3 4 8K T 0 B0 AR HE 48 L
R T S TR JRE S W) Y Rk 22 T 1m] A 7 e Ry

1

Y= -25.9139 +49. 0364 +1.39B +44.56C +
13.8D +2.5AB - 6. 17AC +1.6AD + 1. 94BC +
1.83BD -3.17CD -8.254% - 10. 83B* -
18.61C* —4.45D°

31415
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R AL
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Fig. 1 Effect of different lactobacillus combination

)
w
~
w7
(=2}
N
=3

for titratable acidity of skimmed yak milk

x4 RBEITELER

Tab.4 Design and result of experiment

s A B 4 D e BRI Y/°T
1 -1 -1 0 0 72.9
2 1 -1 0 0 71.8
3 -1 1 0 0 72.8
4 1 1 0 0 73.2
5 0 0 -1 -1 71.6
6 0 0 1 -1 74. 1
7 0 0 -1 1 72.7
8 0 0 1 1 73.3
9 -1 0 0 -1 71.8
10 1 0 0 -1 72.8
11 -1 0 0 1 70.9
12 1 0 0 1 73.5
13 0 0 -1 0 70.9
14 0 1 -1 0 73.0
15 0 -1 1 0 72.2
16 0 1 1 0 75.0
17 -1 0 -1 0 70. 1
18 1 0 -1 0 73.2
19 -1 0 1 0 72.5
20 1 0 1 0 71.9
21 0 -1 0 -1 72.8
22 0 1 0 -1 74.0
23 0 -1 0 1 72.6
24 0 1 0 1 74.9
25 0 0 0 0 75. 4
26 0 0 0 0 75.6
27 0 0 0 0 75.9
28 0 0 0 0 76.0
29 0 0 0 0 75. 1

Xf b3 AR BEAT J5 22 0 T naR S o .

W], % B AR T AR 3 (p <0.000 1) o [a] I 45
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T PeE R B R =0.913 3, K 0E s iE A ¥ R, =
0.826 7,3 p =0. 098 >0. 05, 7 i 2 , 45 B % 1]
DA TR 5 5 0 0L R A IR R 25 B
PRI, T L A28 760 43 7 AT 4 ok v X I g 4 4
L 8 T A R S LI R

=5 BEAFEESTNFESWN

Tab.5 Analysis of variance for fitted regression model

JERW PR AmE B F p>F  WEMN
[ 62.19 14 4.44  10.54 <0.0001 = =
A 2.43 1 2.43 5.77  0.0308 *
B 7.84 1 7. 84 18.6  0.0007  # =
c 4. 69 1 4.69 11.12  0.0049  * =
D 0.05 1 0.05 0.13  0.7274
AB 0.56 1 0.56 1.33  0.2673
AC 3.42 1 3.42 8.12  0.0129 *
AD 0. 64 1 0. 64 .52 0.2382
BC 0.12 1 0.12 0.29  0.5983
BD 0.3 1 0.3 0.72  0.4111
cD 0.9 1 0.9 2.14  0.1655
A2 27.59 1 27.59  65.47 <0.0001 # #
B? 6. 17 1 6.17 14.63 0.0019 % =
c? 18.2 1 18.2  43.18 <0.0001 = =
D? 8.03 1 8.03 19.05 0.0006 % *
5% 2% 5.9 14 0.42
JeBIR O 5.36 10 0. 54 3.97 0. 098
giiR  0.54 4 0. 14

e 68.09 28

T =« HERWEH (p<0.01) 5 = HEFEH(p<0.05),

% 4 ## MGDI — 3 MGB39 — 5 .G81 — 1 Al
BM5152 (4R it 4 A~ 2, WM 28 B AR 20 i, 1%
) 22 H A - 14 e g e S v R IO T
RSN L RN I B S 318 W e 2t E -
L, P PR R 22 B W, AT AL 2a
(MGD1 -3 1 G81 —1) B H % (p <0.05) , H Al
PR PR 2 TR 28 BAE AN A P (p >0.05)

B X SRR S, G4 KR
MGDI1 —3 MGB39 —5 G81 — 1 1 BM5152 1y f 4 4
FhE AR 2804 5 R :3.06% .0.64% . 0.55% Fi
2.04% JHERRE N 75.87°T, N T F L bR sk,
5E 4 R AR R R 2 : MGDI1 — 3: MGB39 — 5:
G81 — 1: BM5152 =30: 6: 5: 20, 7E % # b 481 S 1 4%
SRR 340 6. 0% 45 T T I8 A 4 4 L v, 42°C & %
3.5 h, #4173 YOPAT IS, 15 200 8 R B OF B (E Dy
T4.21°T M X IR 25 0y 2.24% , 5 4 bR R R LG
Lol 1 VR AR b, HO e IR 4 v 1 8. 91°T,
2.3 EEBFRAIENTERRILE

TN 5 T it R B B8 AR . BB 3 W]
WY, 3R O A 2 2k I R0 e A 1 5 T i

O RAT, U IR A A =Xk R & T 3R S Pk e 3y
R W05 78 ko FE AR AL FR R A
2.3.1  EEERIOCACHT G 05 T B f8 b

nk 6 Frow, g0 4l % 1 i R I B A
Tox BRAEL, G P W A Tuh B A  Kokic S5 TS
e AL TR EA R OERR TIN5 L hi 1l
N Z 4, & 5L RS AEWAIERA %D &
ZY Lin W58 T 10 ~ 40°C 4= 5 3 g - i 1k
1 L B B PN DL % B SR AR Y Ak T AR X Bl A
flr AR BEE A YER, Y pH (AR T 4.8 B384 1
(9 3% P Uy 52 A, 2R 75 5 Bl 2 7 1 2 B 1
W AR BB R A B R R BAR Y % 5 AT
G R T O 1 1) 6 BRLZH AU (B R 25 I 2 R R
— 3,

®6 BEEMRLE
Tab.6 Sensory evaluation comparison of

milk dried residue

A 2% R Al Xt B4l
Ik 38.2 £0.336 5% 25.5 +0.218 3"
1% 46.1+0.094 7° 40.8 £0.025 8"
F 5 10.0 £0.443 8 10.0 0. 0956
Ry 94.3 +0. 086 7° 76.3 £0.023 9"

VE AT R 2 AR B (p > 0.05)  RI/NG B R
%5 (p<0.05)  RIFI KT F 0 L5 2% F 08 (p<0.00), F
2.3.2 KL a9l HAC TR bR

i T RGP )49 0% T B A B i 45 2R A
FT PR iR AR 4 AR T
16.54 g/(100 g) (p <0.05) , POV # &t 25 93 > 1
1.17 g/(100 g) (p <0.01) , TBARS & ¥ g /> T
0.39 mg/kg(p <0.05) , Ji My & A HA B 5%

x7 BUERILR
Tab.7 Physical and chemical index comparison of

milk dried residue

LD FE el
N W5 I3 = A K/ % 4.62+0.0126
B/ (g-(100g) 7))
POV/(g- (100 g) ~")
TBARS/(mg-kg ")

Xt AR 41
4.64 £0.0249

71.43 £0.501 0"
1.61 £0.076 3*
2.01 £0.0219°

78.27 £0.357 1°
0.44 +0.066 1°
1.62 £0.013 5

BBV T R R Y
br, POV {H Al TBARS { J& @5 T i il 15 & 7 b & 1k
T8 B0 T B R P bR . 00 T i SR Ab 78 R 2 o S
A5 26 R B s P IR B 41 POV {E AN
TBARS {6k T X HA 20 , iX 5 Adhikari 5558 7L
N M 48 Ak T DR ot A T ST ) 2 K T 18 R P 5 R 2
—E
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Fig.2 Interaction factor of response surface and contour
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Fig.3 Comparison of milk dried residue produced pre- and post- optimization of fermentation starter
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Optimization of Combined Fermentation Starter of Milk Dried Residue
in Pastoral Areas by Response Surface Methodology

Wen Pengcheng' Wang Jun' Ren Fazheng® Han Ling' Wang Linlin'  Ji Yinli’®
(1. College of Food Science and Engineering, Gansu Agricultural University, Lanzhou 730070, China
2. College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China
3. Gansu Hualing Bio-technical Research Center, Lanzhou 730000, China)

Abstract. Skimmed yak milk was selected for this research and the titratable acidity at 3.5 h as the test
indicator. Box — Behnken central composite experiment was designed based on optimal combination of
fermentation starters to research the effect of Lactobacillus delbrueckii subsp bulgaricus (MGD1 — 3),
Streptococcus thermophilus ( MGB39 — 5), Streptococcus thermophilus ( G81 — 1), and Lactobacillus
plantarum ( BM5152 ) , which were screened from pastoral areas to the titratable acidity. The result
showed that the optimal combination of fermentation starters was MGD1 —3 3. 06% , MGB39 —5 0. 64% ,
G81 —10.55% , and BM5152 2.04% and the titratable acidity was 75. 87°T. In order to facilitate the
practical operation, the proportion of MGD1 —3: MGB39 —5: G81 — 1: BM5152 =30:6:5:20 and 6. 0%
of inoculum size based on volume fraction were selected. Under these conditions, the average titratable
acidity was 74.21°T of three parallel trials. Compared with the sensory and physical and chemical
indicators of milk dried residue came from optimized combination of fermentation starters and pastoral
areas, the result showed that the optimized combination of fermentation starters was reliable.

Key words: Milk dried residue Lactic acid bacteria Response surface design Titratable acidity
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Self-propelled Crawler Directional Air-blowing Orchard Sprayer

Zhang Xiaohui Jiang Zongyue Fan Guoqiang Cao Longlong
(College of Mechanical and Electronic Engineering, Shandong Agricultural University, Taian 271018, China)

Abstract; A kind of self-propelled crawler directional air-blowing orchard sprayer was developed. The
working principle and transmission line of the machine were introduced firstly. Adopting theoretical
calculation, the design of whole structure and the technical parameters of the key components were
determined. In order to achieve the directional spraying, the multi-degree of freedom framework was
designed. The experiment showed that, compared with no wind spraying, the deposit rate of droplets
increased by 42.9% and the coefficient of variation decreased by 18.5% . Compared with ordinary
spraying, the number of droplets increased by 30.9% and the coefficient of variation decreased by

55.3%.

Key words: Orchard sprayer Crawler self-propelled Directional air-blowing spraying Experiment



