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Parichad Sriraphan 2014: The Inactivation of Trypsin Inhibitor by Lactic Acid
Bacteria Isolated from Soybean Pulp for Silage Fermentation. Master of Science
(Biotechnology), Major Field: Biotechnology, Department of Biotechnology. Thesis

Advisor: Assistant Professor Pramuk Parakulsuksatid, Ph.D. 92 pages.

Fifty six lactic acid bacteria were isolated from soybean pulp (SBP). All these isolates
were tested for proteolytic activity. It was found that seven isolates exhibited the ability to digest
proteins. The reduction activity against trypsin inhibitor of these isolates was tested. Lactic acid
bacteria isolate SBP3, SBP10, SBP16, SBP20, SBP24, SBP43 and SBP45 gone the reduction
activitions of trypsin inhibitors at 14.61, 35.59, 25.74, 21.84, 16.66, 11.12 and 28.36 respectively.
The SB 10 which exhibited highest reduction activity against trypsin inhibitor with activity
approximately 35.59 % was further identified using morphological, physical and biochemical
characteristics according to the guideline from Bergey’s Manual of Determinative Bacteriology.
Moreover, 16s TRNA of this isolate was tested to identify bacterial species. It was demonstrated
that 16S rRNA nucleotide sequence of SB10 was similar to Lactobacillus fermentum with 100%
similarity. In order to investigate the optimum condition for trypsin inhibitor reduction, this strain
was incubated at various temperatures (30, 37, 45 °C) for 24 hr with various concentrations of cell
culture ( 1, 5, 10%w/w) and molasses (0, 3, 6, 9%w/w). The optimum condition was incubation at
37 °C, 5%w/w cell culture and 6%w/w molasses with the lowest trypsin inhibitor reduction of 2.62
mg/g soybean pulp (p<0.05). The fermented soybean pulp had 2.62 mg/g trypsin inhibitors, pH 3.4,
5.1% lactic acid, 75% dry matter, and 7.00 x10" CFU of lactic acid bacteria/ g , respectively. These

charcteristics of fermented soybean pulp have property show as good qualily silage.
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2.1.1 Carnobacterium spp. L%aaugﬂimﬂumumq 018 Lactobacilli HUUIALTY
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2.1.6 Lactobacillus spp. HunguuanuanizensatanannguIngnga uanumain
o = I v = = o A A (2 A =
vangvesanyazn il Tulndl anvazneduall nazanyaznaisIne ouiieaw 1nil
1 1 1 1 J 3 4
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winwian1ee nazingoaan wulunsiisuanios sy luvghvinuas dnaee Taena i
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TEST SB3 SB 10 SB 16 SB 20 SB 24 SB 43 SB 45
Spore Non spore  Non spore Non spore Non spore  Non spore Non spore Non spore
Catalase - - - - - - -
H,S - - - 4 - 9 -
Indole - - - - - - -
Motile - - - = - - -
Litmus milk Clot Clot Clot Clot Clot Clot Clot
Nitrate - - - - - e -
Gelatin - - - - S - -
Urease - - - - - = -
Esculin hydrolysis + + + + + + +
Starch hydrolysis - - - - z - -
Dextrose + + + + + + +
Fructose - + + + + + +
Lactose + + + + + + +
Maltose + + + + + + +
Mannose W + + + + - -
Mannitol A\ W - - = - .
Salicin - W -/W . - - -
Sucrose + + + + + + +
Xylose - - - = - - -
Arabinose + + + + + + +
Starch - - - - - - -

Symbols: +,positive; -,negative; w=wait
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Isolates Organisms Accession number % similarity

Soybean pulp  Lactobacillus fermentum HM629735 550/550 (100%)

strain SM-7
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RNA gene,
Length=

Score

Identities

1462

partial sequence

= 993 bits (1100), Expect = 0.0

= 550/550 (100%), Gaps = 0/550 (0%)

Strand=Plus/Plus
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Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbijct
Query
Sbjct
Query
Sbjct
Query

Sbjct

é = o v A = J ~ .
i 6 mamsulSeuieudinuiiong le Indvestu partial 16 s rRNA sequence YD

1
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61

661
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1141

TTCGGCTTAACCGGAGAAGTGCATCGGAAACTGGATAACTTGAGTGCAGAAGAGGGTAGT

FErrrrrrrrrrrr e e et et e e e e e et e e e e e
TTCGGCTTAACCGGAGAAGTGCATCGGAAACTGGATAACTTGAGTGCAGAAGAGGGTAGT

GGAACTCCATGTGTAGCGGTGGAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGC

Frrrrrrrrrrrrrrrrrrrrrrrrr e
GGAACTCCATGTGTAGCGGTGGAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGC

GGCTACCTGGTCTGCAACTGACGCTGAGACTCGAAAGCATGGGTAGCGAACAGGATTAGA

Frrrrrrrrrrrrrrrrrrrrrrr e
GGCTACCTGGTCTGCAACTGACGCTGAGACTCGAAAGCATGGGTAGCGAACAGGATTAGA

TACCCTGGTAGTCCATGCCGTAAACGATGAGTGCTAGGTGTTGGAGGGTTTCCGCCCTTC

Frrrrrrrrrrrrrrrrrrr e
TACCCTGGTAGTCCATGCCGTAAACGATGAGTGCTAGGTGTTGGAGGGTTTCCGCCCTTC

AGTGCCGGAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACT

Frrrrrrrrrrrrrrrrrrr e
AGTGCCGGAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACT

CAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACG

Frrrrrrrrrrrrrrrrrrrrrrrrrr e
CAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACG

CGAAGAACCTTACCAGGTCTTGACATCTTGCGCCAACCCTAGAGATAGGGCGTTTCCTTC
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CGAAGAACCTTACCAGGTCTTGACATCTTGCGCCAACCCTAGAGATAGGGCGTTTCCTTC

GGGAACGCAATGACAGGTGGTGCATGGTCGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
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GGGAACGCAATGACAGGTGGTGCATGGTCGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT

AAGTCCCGCAACGAGCGCAACCCTTGTTACTAGTTGCCAGCATTAAGTTGGGCACTCTAG

FEEErrrrrrr et e e e et et r e e e e e e e e e
AAGTCCCGCAACGAGCGCAACCCTTGTTACTAGTTGCCAGCATTAAGTTGGGCACTCTAG

TGAGACTGCC 550

FEEETTrrrd
TGAGACTGCC 1150
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http://www.ncbi.nlm.nih.gov/nucleotide/300490530?report=genbank&log$=nuclalign&blast_rank=1&RID=74FBHTZV011
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1. 1A3ee AT LT TUsAN 1026 Kjeltec”System
2. hot plate
3. i3

4. WIABNY

1. Sodium hydroxide,NaOH

2. Boric acid,H,BO,

3. Anhydrous sodium carbonate,Na,CO,

4. Bromocresol green

5. Methyl red

6. 95% Ethanol,C,H.OH

7. Concentrated sulfuric acid,H,SO,

8. Concentrated hydrochloric acid,HCI (L"ls]lmalju 37%)
9. Potassium sulphate, K,SO,

10. Copper sulphate, CuSO,

11. Distilled water
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2. hot plate
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1. Sodium hydroxide,NaOH

2. Boric acid,H,BO,

3. Anhydrous sodium carbonate,Na,CO,

4. Bromocresol green

5. Methyl red

6. 95% Ethanol,C,H.OH

7. Concentrated sulfuric acid,H,SO,

8. Concentrated hydrochloric acid,HCI (L%}ZJGISJ}H 37%)
9. Potassium sulphate, K,SO,

10. Copper sulphate, CuSO,

11. Distilled water

ad
DM
~ =
MSATINTITAL
Y ' A
1. @15aga8 NaOH 1141 40 % 3oy Tasazaie NaOH 400 a5y Tuiindy 16a3
2. @1392018 Bromocresol green 17363 1Agaza1e Bromocresol green 0.1 n5u Tu
Ethanol 100 Jaaans
3. @1582818 Methyl red 191584 1agaza18 Methyl red 0.1 53411 Ethanol 100 Hagans
Y '
4. @159¥a18 Boric acid [TUTY 4 % Tagazate Boric acid 400 A5y Tuiinauilszuna
A o ? 7 o ¥ 4 A
6 an3 1221 1A hot plate AutazAvINaza1srina MnulRYSuSnasdlesinauin

9 v a 2 yd A Ay Y a
iauﬂu"lﬂﬂ?mmﬂizmm 9 aM3 m'lﬁmaumqmwgnwm UAAUNUT1T2 018 Bromocresol
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a an o o g d
green 11AYANTAAY Methyl red 2411 100 1az 70 Hadansmuaray YSuLsuasinidlu 10
a 9 H ) ' Y A o o
ans aenauuaza liduiiemelny
5. @1sazaensaNIATI N 0.1 N lalasnassn (HCD) wsonIngnd1sazalonsa

a Y 9 A Aaa Y A 9 901 < Y3 a
"laimﬂaaiﬂmmum 8.2 Haaansuauvovnaeiinaulwiu 1 aas

ad a d
/NI

Y [ [ ?,’ o 1 1 1 a

HINI0E1VAAIDEA 0.5 NTN (I IMInuuew) ldaalu digestion tube 1Al K,SO,
uaz Cuso, Tusas1dau 1:10 $1uu 2 5N d1AY Concentrated H,S0, 15 Andans 161

° . . ' . = a = < o
119 111 digestion tube l1doaTu 2006 Digestor Ngungl 420 eeruaaFod 1Hunal 1 52T
{ A < o o P, 0 . .
w ldmsazaneila aana 13 1digu i lUnaudae 1026 Distillation unit Taglda1sazatensa
a a aa I v W { 4 ) o 1 {4

VoI NN 4 % USuas 25 Haaaas WudduluTasnundaensenau thdunnanld
Tl lamsniuasazaonsauiasgIu HCI0.1 N ¥905390¢ 11 titration unit 21 ldesazate

<= ° a ' o A ] A aa o 1
lﬂuﬁﬂﬁ\‘]’[’)lllfﬂ'] Vnﬂ']flﬁlﬂﬁ'lgﬁﬂﬁﬂﬂ"lﬂﬂﬂﬂ'ﬁi‘ﬁu']ﬂauﬂ%‘ﬂ'lﬁﬁ 1 Yaaaas LNUAIDY

U

[

o a 4 g
(blank) AMUIMUWANITUATICHAIY

(A—B)x0.014xNx100
W

lodiFud lulasiou =

A = SuasvesdsazaronsanInsg L HC10.1 N N lamsnnuaedis
B = 1511a5v09@1502a10n5AN1IA551U HC1 0.1 N 71 lawasniy blank
N = Normality ¥0361302218n03AW1ATF U HCI

Y 1
W = 1 UNUDINIDYI

edidud 1dsau = wWeodiFud lulasiou x 6.25
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a a 1 a X A v ) A A
MINNHUINN Al ﬂ13ﬂﬂﬁ@Uﬂ%ﬂﬁﬁuﬂ1ﬁﬂﬂﬂIﬂ3@]1!6116leﬁﬂﬂllﬂﬂulﬂﬂ']ﬂﬂ']ﬂﬂ'nﬁaﬂQﬂU

sfaite siie  guinadlalaii(a)  gudnmandedley  SanaIu(B/A)
(B)
SB3 rod 0.6,0.5,0.6,0.6 1.0,1.0,1.3,1.5 2.09
SB 10 rod 0.5,0.4,0.5,0.5 1.5,1.1,0.9,0.9 2.32
SB 16 rod 0.6,0.6,0.7,0.5 1.2,12,1.5,1.3 2.17
SB 20 rod 0.5,0.6,0.6,0.5 1.3,1.2,1.1,1.1 2.14
SB 24 rod 0.7,0.5,0.5,0.6 1.6,1.0,1.1,1.3 2.17
SB 43 rod 0.6,0.7,0.5,0.5 1.3,1.4.1.0,1.4 2.22
SB 45 rod 0.6,0.6,0.6,0.5 1.5,13,1.2,1.3 2.30




H Y] g}/ Jd A a { 9 ] a
MWD A2 Myaaesdudaey lsminsUsunfnyanizmsninmnamaesdl
f ! ¥ A P
Tael9¥e L fermentum SB10A1¥/51uaud0h 1,5 az 10 Woiibud lag

3 @ ¥ J 3 J* ¥ @ o
wvin Ysunaninidiaia 0,3,61a% 9 Lﬂ@ﬁl“ﬁu@]jﬂﬂuﬁlﬁlllﬂ LagnNIng

a

< ] {
NUUNNQUNAN 30 0IA UL AT el

U

Banade  Pnammima Wanamstuduenlasimiysy (mg/g)
osiFun osiFualag aaft

Tagnimiin) Vi) 1 2 3

1 0 8.08 8.92 8.89

3 8.12 8.37 8.45

6 7.27 8.10 7.82

9 8.37 8.32 7.95

5 0 8.62 8.40 8.13

3 8.25 8.42 8.54

6 5.14 5.59 5.10

9 6.53 6.64 6.86

10 0 8.86 8.34 8.10

3 8.19 8.28 8.75

6 6.89 6.20 6.60

9 8.26 8.25 7.66




Al Y v 1
MIWUINN A3 Msaaassudaen lsinsUsunfnuiaazmMIvinmaoMasaL
f ! ¥ A P
Tae 14190 L fermentum SB100 195 1ma1¥00 1,5 uaz 10 wosidud lay

g o g ] o 501 ] o
Winiin USuaniniiana 0,3,6ua2 9 Wesua lagivin uazyiinig

a

<} ] {
NULNNQUNYN 37 ruvaFon

U

Banade  Hnammiaa Banamsiudaueulasinildu (mg/g)
osidua ostduslag adaft

Taesimitin) i) 1 2 3

1 0 8.76 8.28 8.12

3 8.00 7.56 7.25

6 7.22 7.52 7.90

9 7.48 7.6 7.75

5 0 7.11 7.65 7.48

3 5.24 5.00 5.47

6 2.45 2.94 2.46

9 3.51 4.13 4.00

10 0 7.21 6.78 8.25

3 6.10 6.22 5.20

6 4.25 4.44 4.65

9 5.12 5.27 5.55




! v ¥ d a (a { @ ] a
MWD a4 MIaaensduduau lminsUFunfnuanemsninmnaamaedy
f 4 ¥ A P,
Tae 9140 L fermentum SB10 7 15U51nauden 1,5 uaz 10 Woiidud lag

¥ o ¥ J J* H o o
Wniin U5uaniniiana 0,3,6ua2 9 uesua lagivin uazyiing

a

<} ] {
NUUUNQUNY 45 DIV aToA

U

Banade  Hnammiaa Banamsiudaueulasinildu (mg/g)
osidua ostduslag adaft

Taesimitin) i) 1 2 3

1 0 8.62 8.58 8.65

3 7.21 8.62 7.35

6 7.21 7.66 7.45

9 6.22 6.35 6.36

5 0 7.76 7.67 7.25

3 5.66 6.15 6.25

6 4.45 4.85 5.76

9 4.32 5.24 5.57

10 0 8.21 8.65 7.98

3 5.25 6.89 6.64

6 4.55 5.28 5.65

9 6.65 5.7 5.59




! a 4 an Y g‘./ d a a
MINEUINN s ﬂ1§’3lﬂ§1$‘ﬁﬂ’ﬂmlﬂiﬂ5’J‘Ll‘l/]N’Cfﬂﬁﬂl’i)ﬂﬂﬁaﬂﬁﬁﬂﬁﬂﬂmullclﬁJ“VIi‘lJ‘ﬁf‘Ll

AR o 4 A a y &
NANIANMIEMIHUNMNA WA laelH¥e L. fermentum SB10

y ¢ 4 S < o %’ Y] %}
nldfSuanaen 1,5 uaz 10 wleosidud lasimiin USuamniiiana o,

- H o o g 1A
3,610 9 LiJ’E]iL‘ﬂf‘LlG]IﬂEJ‘L!TVi‘L!ﬂ HASMMINVUUNYUN

45 DaFNIFA A

G

a

0 30, 37 ua

&8

SOV DF SS MS F-Value Pr>F
ﬂ?mmzﬁ'f}”a (A) 2 61.65 30.82 142.56 <0.001
ﬂ?mmmﬂﬁmm (B) 3 82.77 27.59 127.59 <0.001
qmﬁgﬁ © 6 16.94 2.82 13.06 <0.001
AB 2 54.98 27.49 127.13 <0.001
AxC 4 15.54 3.88 17.97 <0.001
BxC 6 11.73 1.95 9.05 <0.001
AxBxC 12 6.32 0.52 2.44 0.0039
Error 72 15.57 0.21

CV=6.79%



M v k4 1 1 [
MINUINN A6 M3nnMADunaesdn Iae e L fermentum SB10M 115 1auion 1,

P L H o ¥ P
s uaz 10 wWosisua lagimiin Usuaniniiaa s, 6 uaz 7 Weiua

¥ Y o < oA
Iﬂﬂuﬁ’iuﬂ HAZMMIINUVUUNQUN

a

Y

DU 37 93Asal

Foa 1181 24, 36 LAY

&9

48 921319
e P QeI LAB(CFU/ml)
X v -
1§13} NINUIRAA (@Nﬂ“"‘lﬁ@!"ﬂﬂﬁ) 24 36 48
1 5 37 1.49x10 1.10x10° 1.00x10°
45 3.78x10° 3.42x10° 2.55x10°
50 3.59x10° 2.75x10° 2.19x10°
1 6 37 1.84x10° 1.44x10° 1.35x10°
45 3.81x10° 3.10x10° 2.82x10°
50 2.88x10° 2.65x10° 2.21x10°
1 7 37 4.19x10° 3.85x10° 3.27x10°
45 2.55x10° 2.00x10° 3.55x10°
50 2.63x10° 2.18x10° 1.79x10°
5 5 37 3.48x10’ 3.11x10’ 3.00x10’
45 3.10x10’ 2.95x10° 2.82x10
50 2.14x10’ 3.44x10° 3.11x10°
5 6 37 3.94x10’ 3.45x10’ 3.40x10’
45 3.10x10° 3.00x10° 2.92x10°
50 2.14x10° 2.10x10° 2.08x10°
5 7 37 3.49x10’ 3.20x10’ 3.11x10°
45 2.58x10° 2.19x10° 2.10x10°
50 2.11x10° 2.11x10° 1.98x10°
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STERTRLN Y3 gUNYIl LAB(CFU/ml)

13D 1NN (mmma@ﬂﬁ) 24 36 48

10 5 37 4.43x10’ 430x10’ 4.00x10’
45 3.55x10° 3.62x10° 3.25x10°
50 3.78x10° 3.70x10° 2.96x10°

10 6 37 3.45x10’ 3.20x10’ 2.90x10’
45 3.21x10° 2.89x10° 2.82x10°
50 2.38x10° 2.05x10° 2.21x10°

10 7 37 3.19x10’ 3.15x10’ 3.00x10°
45 2.55x10° 2.10x10° 2.15x10°
50 2.23x10° 2.08x10° 2.79x10"
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Tolaian anuansalumsanmsiudaelasini@u %)
1 2 3 Anag
SB 3 14.28 14.83 14.74 14.61
SB 10 35.91 35.64 35.23 35.59
SB 16 24.89 25.84 26.51 25.74
SB 20 21.22 22.27 22.03 21.84
SB 24 14.28 18.22 17.50 16.66
SB 43 10.61 11.01 11.74 11.12
SB 45 26.23 29.66 29.20 28.36
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PNANYTIA ATTENUF

a

7 HUAY W.A.2521
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9.4 U 2.U52970ATVUS
a Y a A A J
INYFTATUUNA "]f’J’J‘VlmTJSZEJﬂGI
ADNUIBAYNYI13

Y 9 Aa 7 v @

Lﬁ]1ﬁu1ﬂ3lﬂi131’iﬁ\1m51$°ﬂTﬂi\?fﬂi
o o a o Y Y 1
ﬁWHﬂﬂi%ﬁWHﬂu’Jﬁ]ﬂIﬂﬁﬂﬂﬁﬂﬂiﬂﬂﬂllaglﬂﬂWa
Isolation,Screening and Identification of Lactic Acid
Bacteria with Trypsin Inhibitor Ability from Raw
Soybean Pulp.Proceeding: The Proceeding of 49"

Kasetsart University Annual Conference.2011,Thailand.





