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Optimization of Technological Condition on Shelf-life of Soybean Milk
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Abstract : Soybean milk is one of the favourite drinks in China. However, it is vulnerable to microbial pollution extremely for

its rich nutrition, which leads to short shelf-life. To solve this problem, this paper considered different combinations of soy-

bean raw materials, simulative pipelines and sterilization methods for finished soybean milk. The results showed the best steri-

lization way; First of all, soybean raw materials adopted traditional 100°C water-bath pasteurizing to sterilize for 10 min; Sec-

ondly, simulative pipeline was washed by acidic electrolysis of water with the concentration of available chlorine ( ACC) at

17 £0.5) mg - L™"; Thirdly, the sterilization temperature, sterilization time and additive amount of Nisin was controlled at
g y p

100°C, 5 min and 0. 15 g - kg™, respectively. Through above sterilization way, all the bacterias in the soybean milk were

killed or damaged, ensuring 4 d shelf-life under the condition of 25°C. Besides, we also preliminary identified the toughest

bacteria (S) to kill both in the soybeans and soybean milk was Bacillus cereus strain.
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LI — i AR 5L Dy 32 ORI Al A AR ) 2
F R o IR, SRR S 1 ot 2 A B 2R
BEZE AT TR o (HIE & T8 3 B & it
FE, FIKON TRUEIL R B8 SR 2, 5 % 5
PRI BTS 3, DRI AR B, Al 8 p0 ff 52
R T ORI — AR AR S 1 d, B 4°C 264
R, PRSI A 2 ~ 3 ds A v T R R e
PR BT ) 30 d, (E PR 3% B o e 0 2R B
FrW) BB IAAR ™ T, 15 58 A0 7K T L 3R T I ) 45
K FIRE BRI B IR o o T kB
UEN PSS ISR 7308 SN PA \WNEA IV S N
RADAT I | G b =7 R AT T AR B, I A AR
L AT GEK T I IR AR T A TR 18] 238 rhs
T IR AR B3 I8 R FLIR BE BR 1 2R (Nisin ) DUIIAS 2108 it

YA HA:2011-03-28
BE&WA: DT EZRSESFR R BT E (J50704)

VR A K23 RT3 3o DR U B 3 P i XE B
SR AR BT TR 5E

| MRS

L1 ft#r st

RELIEORE, T8 ZR AL/ N 525 FLIR BEER 7 2K (Ni-
sin) RSP RAEEL 5l BN ISR BR2S w5 B IR 2, AR
TR IR 2 (PCA) s 40 i BE A 26 DNA $2 sG]
B, RARAERHCA PR 5 8 FH AL PCR R &, K
MR IR
1.2 UF5E&E%

SL-380 Y it #¥ AL, - i IR A= 52l A BR 2% Wl 5
PL202-L HL 7 Hghi i - STRI 2R (L) A
BRZS W] 5 F R XU R A, T DR T a6 A 25 A PR

F—EEBEN: LWE(1985-) Lo, Wit W57 7 Rk 585 TR . E-mail :love2130@ 126. com,
WIAES TEL T (1968-) , 2, M AR, EENE G MHAES &M TRV . E-mail:lpwang@ shou. edu. cn,



a# G,O0y &é'

g—t#=W34q:Y , a8a

UY 6+ &adi ka2 aBiu d&awa() VY
§1FUY 0+ ®aA Pay/ f$ & 0o®0U O
y+ $+ SPbua..i kaa' §j drac€a
bsijy 6 0088%@aD« ..., Au 8,4 -2
—§y 6+ %@ g~ 4 $AUVUY®»C=/
EdaLfi Ox(STFUYOyo Y & D]
0(S 060 %WP3~" T HU"°8 A®+"
6 40" "1 HAGT &a& 1 Hu a& + dudyp
UY O +8% Vy* WY &i G é0%0Y38 a»
aaFUY O 0%GD»ZA1 OA“ WY & -
7> 0ataaa e 0¥ D<A eo*aqmt e
@@, TVQR
@@ ! ", _ %f C

434 HOj k&' &/

—T~uvat~ 81 H &al as&aa y o
G23 & &®Bu”" " TH0& +Q &t
%& Y@Eal 1 K ada 1 1%&8 OAZA
400040 446 ta%a € 0" *éDAu a 0800Q
aaé t a%a Ha é a/ &' *
6z /E &' @ty &M éa &a a A aaa

o

023* F°—ALU#Eé 33 & Ay és ®

€ 0% " 1

q*. ..%0 &a 0A> D) * * ®cees &f°
# 0 da 0000Q adtaxwa € 0°q " 1
HG & ¢c®q+. ! —" "T HOcee* q&

"a// Q1zd” é“w&' a4/ z0qg> 0
O~ *é

481 Bj k&' a/

T&Talrez/E 4 Qty &M a
a &aa A aa 023 Fe-—ALG#é
L. %0 &a 0A> D)

o 9

a8 dadyées®q=.
** ®UBj k & %
j ke®q=*.
&' a4l z0q> U0~ &

W@%, u CS —%=> ,« — Of cB6E%N 4383
Y, g{°+4¢ceé& ,g5"0) Nw> UO~
“Wp-wWqg@AA~—N*,> O~ °6
@@, ! ", M, .ttTuC%f>5¢"5
>,-c>029é6q0—j k&' a/l .4 &
"4/ K &°'345¢C a4 Mame 3 £« DA
il a9 de ..xg@éb>Uq&xadd: W
P& a4/ *}M&ékq, > § e} M6k, >
€e ;Y f..d €31 APUA &:
> ES$STI A6~ 46PAEE ST A9~ 46°4,
> *4d " €+s¢c°pPUi : Wee, »EZé:
¢c° 8 .de, > €« & 0O6y0“ | T ~»;
Wee, > ¢ e

%% %S NP %f C,f°—-ALUé"  q
300Q daé taxga e 0" T Huy éb) *
4 0o01° ay ée ..f°e+0y-qhA>aay
¢ MwW- yé .qgA> 0€«> 00~q*
Wa d, 9ALU9" "THayéAo1° ..
q> UO~ &

Maxg, " < o ELEe 7,
AEQé& é A&' &4l ¢c»>
34 A- 4 A™# e Bi . j
-4 A° g €

=We > &' &/
Ax g Ac P A%A
At T Ak Ac> A

a wx- ./
2@ 1" Pr QO

07 aBAG & B &4 | k 38 +&' &
/I *A,>>08&8icElce&' al *

, > ®— 000Q daétawa € 0" i H
Geoee &' 4/ & Tt Ai c A%ce° > ,
> BAC 1 a&' a4/ —t# L # 88 GBj k
&' al , 000Q adétawma & 0" g ~ 1 H

Gj k&' a/ > 00~q"é_ Ue2AVE

0A&' a/ *q, > d 800Q ddétaxa &
0% " THUOquTA _&adA0B 34 é@
f%$ &B &4 j kq&' a/c> 0226 @
3'5 r Y »
—— AR E R (17£0.5) mg-L!
=0 AAC(1740.5) mg L"
< 29 [\ ——skig100c
E 2.0 100°CWater-bath pastenrizing
= L5t
S
1.0 b
0.5

Tirgyfr{in

E &4\]SjQao!l " " PO EX*EE
%, 6 ! o
Lo $ ! &
&a@, ! " " PDiubyK* " *Ti —aahi
QvkKO5Lg' gc>*tu?éq0O2? &
"0co>?2t!ld ail"fT.ua&" al
*1I M6k, >q>U&xQ¢c~du & &, ¢
# U & 9> 4 &é2h,> P37 K...L
Ma' f*EV" é &§ 46 AVQ&Xd&' &
/| €Eec> *@E! ®,>ced ol ¥Ye°c
k ® m,>ot~”éA>U- +Y°ck %S
ceq>A9" 4 WQ &

h, >» &' o, » +:
4/ *} Mok, > aaép.. €+ %1 ApU

(@]



—a ATRGRFER(17£0.5) me L HfifkiE20 min 4000
AAC(17£0.5) mg-L" Soaked for 20 min . 3.000
o
—e—JK#7100°C10 min = 2.000
100°CWater-bath pastenrizing 10 min )
. % 1.000
0 N A "

G 5 10 15 20 25
= i)
%)6 Time/min
=)
. ‘ . ‘ ‘ , Ea®\]-#e& -180" 00" EX*EE
100 12 14 16 18 20 5 %o | Y-
{RFHEELTH) "
Preserve time/h ! ! ! ! ! &
. . .. 8@, k%" Z. " Cad ay & « »i "«
E & &'pyfaom\] Sj Q2 . L . 2o .
©l " “PyA3*EE fCa’' %op , i CAGaesey ™#.
5 % ! o & "# A& gc>02106"388 y ™#. {
5 la 4 @A e "+ &iBkAc> 340Q & &

agtr , >, +c E%ce &

-

- .

0 0.01 003 005 0.07 0.09 011 0.13 0.15

Nisin I
Additive amount of Nisin/ g- kg

\']1*y NeXo©"0©0* EX*EE
o %, ! L # "y
! ! ! &

%@, — —¥# ,f°KdJd&' a4/ €+c> 9
cc>qgK° &qE, 9&' 4/ c>9¢c>
5d'g—t#qg=>& &' g€+ P6pD

0@ a8 OR* W& WAAYz aé
u a

] & ! aa & \] 0 Q2 ©" ©gA3*

@, vzt EE 0482007V
ALUyé ..” A©1°*qgq>» UO~Q 5 0,a%a | L |

Qs a8 "eé 0%8 - 000Q 44 fa%a S & S

€0 " "THayé ..Ao1°*q> 00 ‘ YEETS
~Q a "e& 0% A> 6 - 000Q 4% ta%a * wo 82 A fiz . 5 14 v

60% " "T HUyeAol® ..801° e "oa Ay e m
*q,>+ce¥%uck ¥av9oeéqgc> 02 & a a46aa aaca daa%aca
e " ©0* 0" EX a aa8aa adaca A830@AA
%@, j ke« U: Ui "« fCa’ %o & aaeaa &4ica &aa%kica
p, i a&Ai#pbp &a®2Aqo6» & . qE @ aésca aaca 4480@AA
6 &> 021 6" 3 éw%EKc> 2 AwWqg 3 ¢ a4eca aaaca &daaoaca
45 &> +t. & AT701TdOE& ®aKc e aaeca aasca EEEENE]
>i.WWq3455C>aACE»é,1ﬂOTd é a4a3aa daca ddd%aca
© E& aéG'KO-8§C>aA?/4C>i'. é 343aaa aaaca aaa%aca

q345§0‘gqc>02{é}:EQ®HR é EEEEEED daaca ada%@aa

qgKL & ;o




a# G,O0y &é'

g—t#=W34q:Y , 84

0O~q"é>2*aA& a4/ ! c>q' ge
A i & Ai #b' WK &' q—™345 &

W éT éK! a& “ Wq> UO0~n A &
"€ 0%® f + ¢ 0AcA34A%E8AY e« ME T

++C 00 Z=+/ " cé p®& —T#A
{a ®@d WeT é—t#f°Qa T aeéeo
nf,z>¥6pd' g—t#q=>3AQ¢&
>a ATy ™. fc>+. &§sC, Qb6

8;M,0,K* 345" g—Tt#Ai {4 = é

——1
—a—2
——3
——4
—*—5
——06
—+=7
—a—8
—_—9
-
Wi s 1)
Storage time / d
E&yTVIi"©O#t\]$ye F
*  Cfa=x-®4& Pa' a
6 %, O . " &
$ ! Ll ! | &ac"
a $ ! ! ' A
12.000
—A—1
10.000 NS
8000 S
20 ——4
g 6.000 —*—5
B ——6
4.000 e
2,000 e
—9
0.000 : : . o e
1 2 3 4 5 6
TP e )
Storage time / d
EéyTVi"oO#t\]$ye F
*  Cfa=x-®& PYQ"' a
6 %, O . " &
$! [ ! I &¢
a $ ! U 'a

- ci %' gc> ..a' g*} M6k, >
®51€‘V~»;W§.‘|123' ag*}M
dk,»>q O0yd] } 9 q 6yd| } Y°+ ® a4
6" g*} M6k, >- QT } A« dac-°s

> an " "&,> @} AQ eU& £ O
Q (Dadaa3ac é
a, We - €

&' 4/ E'g<_qJb8bwd"' i

96qO0..d&" 4/ €+ c> §yKe o &7 7
I HigceVv23»0qc A¥hsa> &ne
dA"mP! qc>ij & " THGA*Bo:

j AVvoCyéx+. 8t/ "6 &/ "¢ a
Ae/ —&d¢0Oy “éPl quBkAc> ¢
eVcec AL al *qwx, > ®x#k EAi
0&' a4/ * " Kqgqd<x?!; g&e+*Zyl m
i VE€z ®eezZzZdA&" 4/ f° e —v 0800
Qadétama € 0"g " 1 HO cee T &34
GUB#k &4h O ..j k é+2 &' a4/ -0 B

88 j k~c> 02 9é é{ x — 0800Q aaé %
ga €0 T HoyéAo1° 029

6 8d©1°*31 > =+ce¥ck é
gc>tohO0..3 Y*"»2excCc> €
»2»Uc> &BkAc>y &hc> O..¥
17 1j ®&»2exc> @Bc> . HE
26 9 »2e+tcH> AT ®+x0-qA> .
WA~ T & g*Aabr - Mi 0: &2 »
Uc»> 029¢é EOAc> 2 A» &{ & &
gquTOteu, 9e< ®uUBkAc> ¢
et/ ¢ A" "8 842T & gquvo
teuc&d&fd- At wwWgc> O2 €6 °
W°—V34aTqL'JBkAC> éo "
bay aEeéexo6 "t as>6"gqgwhozx0
t «xaA8HQ¥h&§5 &«xA+O
Aée/ - &wheBqgi . &y ~ _ | m&
> f$1 A6~ > 4™ 838 °Eéc¢c°q, > &
VIimypas>2éa>2&a>2T606S8>
2geéx>h & m&> f(>2Tg° 8> 2q
c° ™5, ~»; W&' 4/ ' g*} M

la)

6k, > Qwhi } Aeace° s> an " S
"&,> &+)}A{ & el&e, > qZE£OQ
WDadadddéz « 2wi ~ 4 y / Q' gaqi

i Ve EW%k (qgs U@} ..ub' g6gc
>a A 838 &€>x. ¢ & 1ta>paysS

avg . &% € "gc> 02} e é

-1 %' gc>f/ & gK a'~ ™M345
{4 ®@q—ft# &O5Lqg' W-7d' g—
t#€w» 12 & #ua?2eq02 é{ x &
cC>..g'"g Il W ¢Vua—Xa&@bti
| %7+« Zt¢Aywyl}l t> K£..'o gql
2*7®+%$' gl W gKL §i0' gA
gK—t#%EKI W 00&dua9éqo2 é

, f HI

4,01 + & Y a&' 4/ mg=W) U a? @& +4a-=-
bphi &aesace%saa ok ta & 11§
& U an 00 0 lg "!1&Yy &&c8360e%5aa

& H, adéo a



31

EARTREE B RN R B R R Dk PRSI K LR S Bk O 1

487

FeRT R E R R R AR R 03T, R TR

4y

Bt

&% 0k

[1]

[2]

(3]

[4]

[5]

Andre E, Hou K W. The presence of a lipid oxidase in soybean,
Glyine soya [ J]. Comptes Rendus Biologies, 1932, 194. 645-
647.

Sessa D J, Rackis J J. Lipid-derive flavors of legume protein prod-
ucts[ J].
54 468473.

Journal of the American oil Chemists Society, 1977,

Moreira M A, Tavares S R, Ramos V, et al. Hexanal production
and TBA number are reduced in soybean seeds lacking lipoxygen-
ase isoenzymes 2 and 3 [ J]. Journal of Agriculture and Food
Chemistry, 1993, 41(1) :103-106.

SRHE, KA, REGE, S5 AR OB R TR A AR
JCREWR R TR BRI RIHBESEL ], RERME, 2003, 22(1)
50-53. (Zhang Y, Zhang L., Wu J D, et al. Study on the tech-
nique of analyzing lipoxygenase isozymes for absence of beany fla-
vor mutants in soybean breeding [ J]. Soybean Science, 2003, 22
(1):50-53.)

XU, SRR, SRRIE, 5. KRR T4 E HOR RIRFSY
BERBAEE R BN HILT]. T EA R, 2007, 23(7) .
101-105. (Liu Y, Zhang M C, Zhang C Y, et al. Progress of a-

(6]

(7]

(8]

(9]

[10]

nalysis and detection methods for soybean lipoxygenase and appli-
cation in genetics breeding[ J]. Chinese Agricultural Science Bul-
letin, 2007, 23(7) . 101-105. )

R E. KSR AR B R A I s mr e [T]. KRR,
2004, 23(2): 111-113. (Fu C Z. The identification technique of
soybean lipoxygenase [ J]. Soybean Science, 2004, 23(2) . 111-
113.)

PUBHOR, EiH—, BREAM, 5 74 Hm i Wb
VD DB E ZDFFELT]. JUMIT 48 L 5T > & —
&, 2002, 40, 79-94. (Hajika M, Takahashi S, Igita K, et al.
Breeding and characteristics of a new soybean variety (cv. Ichi-
hime) [ J]. Bulletin of the National Agricultural Research Center
for Kyushu Okinawa Region, 2002, 40 79-94.)

TRk, R, WREL, . REARERNIEERL)]. RE
Bl 1995, 14(1) ; 67-72. (Ding A L, Zhang Y, Chang R Z,
et al. Advances in research of soybean lipoxygenase[ J]. Soybean
Science, 1995, 14(1): 67-72.)

Kitamura K. Biochemical characterization of lipoxygenase lacking
mutants, L-1-less, L-2-less, and L-3-less soybean [ J]. Agricul-
tural and Biological Chemistry, 1984, 48 2339-2346.

Kitamura K, Kumagai T, Kikuchi A. Inheritance of lipoxygenase-
2 and genetic relationship among genes for lipoxygenase-1,-2 and -
3 isozymes in soybean seeds [ J]. Japanese Journal of Breeding,

1985, 35: 413420.

(L35 483 W)

(2]

(3]

(5]

FANTGEE, ARG, XUBTIE. SEK Bf G (S3L) PR ) A BT
[J]. B EEET, 2005(11):122-125. (Hu M Y, et al.
Study on the preservation of soymilk with pasteurization[ J]. Food
and Fermentation Industries, 2005(11) ; 122-125.)

B, INGELL, WRIMEE, . AR HLBR X U ) 2% B BCR
FE BT L)), B SRR, 2010, 36(5) :57-62.
(Xie J, Sun X H, Pan Y J, et al. The effect of electrolyzed water
and organic acid on the quality of raw shrimp[ J]. Food and Fer-
mentation Industries, 2010, 36(5) ;: 57-62. )

Venkitanarayanan K S, Ezeike G O, Hung Y C, et al. Efficacy
of electrolyzed oxidizing water for inactivating Escherichia coli
0157 :H7, Salmonella enteritidis and Listeria monoyctogenes [ J].
Applied and Environmental Microbiology, 1999, 65(9) . 4276-
4279.

A NRALFIE A 38, GB 4789. 2-2010. £ %2 4x 8 5 by
HE B ME YA S FEVE SO 2 [S]. 2010, (Ministry of
Health of People’ s Republic China. GB 4789.2-2010. National
food safety standard. Food microbiological examination; Aerobic
plate count[ S]. 2010. )

B, FTERLL. R sis (M. At Rl b, 2002
3840, 4243. (Zhao B, He S H. Experiment of microbiology
[M]. Beijing: Science Press, 20023840, 4243.)

B, BT, SRARR, 45, —RER SRR AN B 14 4 B e
RHAE LSRR RN (1], BUEY 4, 2005, 45(6)
905909. (Yang L, Zhao Y H, Zhang B X, et al. Isolation and
characterization of a chlorpyrifos degrading bacteria and its biore-
mediation application in the soil[ J]. Acta Microbiologica Sinica,

2005, 45(6) : 905-909. )

(8]

(9]

[10]

(1]

[12]

[13]

S, PR, R TE, AF. B ST WO M o3
HIGRHFMIRT]. BAEY 28 40,2007, 34(3) :621-624.
(Wang L P, Zhang Q H, Zhao Y, et al. Separation and prelimi-
nary identification of spoilage organisms in transmutative soy milk
[J]. Microbiology, 2007, 34(3) : 621-624.)

rfiAle AL FIE P EE. GB16332-2003. HiYEE A KkE TA:
FR#E[S].2003. (Ministry of Health of People’s Republic Chi-
na. GB16332-2003. Hygienic standard for vegetable protein bev-
erage[ S]. 2003.)

AR, AR KR URHIBE HE F R R 2K 3 7 ik
[J). && 5% 8Tk, 2001, 27(6):57-61. (Zhao X H,
Huang H H. A review on the advance in the methods of soybean
trypsin inhibitor inactivation[ J]. Food and Fermentation Indus-
tries, 2001, 27(6) : 57-61.)

VR, REA. BUEYBEE R Nisin (9855 S5 HT]. &
fhBkE, 2002(11) :4648. (Tang F X, Cai H N. Study and ap-
plication of microbial preservative nisin [ J ]. Food Science and
Technology, 2002 (11) ; 46-48. )

BILEAR, PRFIE, Phalil, 4% FLEERK (nisin) HTHEHLHIAY
Mot T]. WUkEYs4R ,2010,50(9) :1129-1134. (Chu X
D, Lin Y H, Sun Z Z, et al. Advances in the study of nisin re-
sistance-A review[ J]. Acta Microbiologica Sinica, 2010, 50(9) :
1129-1134.)

BN, FEITLL, wRAEah, S5 FLRREERRA Z X FLRR i R AE
MarsE[J]. &R, 2009, 30(23) :352-355. (He S, Xi F
H, Zhang D C, et al. Antimicrobial activity of nisin against lactic

acid bacteria[ J]. Food Science, 2009, 30(23) : 352-355.)



