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A= RIROUHIZBHERERLEZPE

blank model 130°C 50min 130°C 100min 130°C 150min
Total Cholesterol
i} 135061910 1466223.6°  1460:207°  1303:135%° 12074842
Triglyceride
(ié Jan 125344710 22514879 246241052° 23674952 155.7456.8 0
LDL (mg/dI) 1404332 216462 % 241445 € 18.046.7 % 153428
HDL (mg/dl) 12394220°  118.6:135% 11624168 11934100 103.029.9°

K= REFOHGERRARIATRIAALEN S5 T BALHLBE

blank model 130°C 50min  130°C 100min  130°C 150min
TEAC
o 397.89438.00%0 36729485597  427.89459.15%  480.72455.82C  423.25462.94 %0
(ng/mg protein)
TBARS a a .- ab b ab
(Unit/L) 0347:0067%  0.356:0.101%  0.36940.037 0453400610 0.433£0.131
Conclusions
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Optimization of protease and amylase activities derived from Chinese and Japanese-type soy sauce koji

g uan Hoang?, Sophia Ferng?, 2, Jyh-Cheng Chen®, Yu-Fong Yeh?, Yi-Ru Lai?, Huai-wen Yan, an-Yu Hwang<, Cheng-Kuang Hsu**
aDepartment of Food Science. National C S
®Department of Mechanical and Energy Engineering, National Chiayi Un y. Chiayi City 60004, Taiwan (ROC)
Department of Food Science and Technology, Chung-Hwa University of Medical Technology. 89, Wenhwa 1+ St., Rende Shiang, Tainan 717, Taiwan (ROC)

‘This research was uadertaken to identify the fermentation conditions optimal for the koji productions and to investizate
the effects of pH. temperamure and salt content on the enzymatic hydrolysis of koji protease and amylase. The
experiments wese carried out by inoculating fhe differeat mafios of soybean to wheat with the spores of Aspergillus E .
oryzae using response surface methodology (RSM). The satios of soybean to wheat were 2:1 and 1:1, corresponding fo o
Chinese-type (BAL) and Japanesctype (BA2). respectively. The optimum fermentation time for both protease and E ——

L 643493
amylase were found at 60 h for both BA1 and BA2. Both profease and amylase activities observed in BA1 were higher b ol 11898547

4 4514
than those in BA2. The profease produced by 4. oryzae was most active and stable in the pH range 7.0-7.7, indicative of : se3886
12 24 36 48 60 72 84 96 2517
2 neutral profease. The optimum femperature for protease activity was 52-55 °C, and the cnzyme was stable at around Time b P
4D °C. On the contrary, the acidic region. pH 5. was prefemred to amylase activity and stability. Additionally, the :‘:;g’m
amylase, which was most active at 60 °C and stable at around 48 °C. was more folerant to beat nd salt as compared fo 285893

)
3 3288
the protease. 2 67149
1 027

23059.56
1 ! 1980045

2014819
N N

25 i 2010292
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xperimental  esign

Time b i~ actroies we BAL respectively; 2210,

'y V
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—B._.

log CFU/g koji solid

Fig. 1. Changes of moistore content (s), total viable
‘coust (b) and total mold (c) of different koji at various
‘periods of koji fermentation.
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—BAL
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Time b

140°C, 35 min

Protose sctivity, g ki salid
g 888 E8

—=—BAl
——BA2

v imfnenced by e perametes of . - ) - T ——

and st content wing coded values. (a), (b): protease sctivifies of BAL with 10 (B1-10) ?’-mmmﬂﬂiwmwﬂ—dhhmpupm::

Microbial change: total sumber of bacteria and e (PLED) o BT i 10 £2.10) s 60 using coded ralues

mold ° 1 i reactions (F.60), respectivey. e (AL-10) and 60 i reaction: (A1.60), respacoely, ), (d): mplase actvities of 3A2 with 10
0 12 24 36 48 60 T2 84 96 (42-10) 20 60 min reactioes (A2-60), respectively.

B - T, b =3 B e = Table 2
Enzyme activty —BAlL . ‘Optimal condificns and model validation.

H . T Repeme Tompectme,  Saltcontent, n
PH and moisure confent \_/Q - L < by (Ui i oll)
: R i 5531 H2NINS
] = e e HRBLESN
- a1 500 am ) 176351154 141802
S - a0 00 ass EDB8084 107280
————— . - R0 19 278 09604410072
12 24 36 48 60 72 84 96 R = il & 6 m I
: 2w 500 an 1241286482931
activity (a). it S 3 - i ey 500 50 11805 £ 939 5T
i o . o [ ———

The optimal time for protease and amylase activities: 2.5 days

Face-centered ceairal composite design

= Bt By + s + EaFa 4 Fuaia 4 BuaiTy + Bonoly + BB 4 B fke (1) The proteace peoduced by 4. oryza was most active and stable in the pH range 7.0.7 7, indicative of 2 neptral protease The optimmem tempersture for profease activity was 52.55 °C. and the enzyme

= . s siable af arousd 40 °C. On e corary, the acidic regicn, pH 5, was activity and sibilty. Addioually,the amylase, which wes most acive a 60 °C and sable at arouad 48

T::mH'Sm'lmd?zm Response factors: “C, was more tolerant 1o heat 2ad salt 25 eompared to the protease. Th of salt adversely afected the pr amylase activites, resulting in the optiomm of i

+Temp: 40,50 20d 60 °C :Prmmmﬂmm%f:u;m stabilities of eazymes. Salf coatent was the most cmcial factor contributing fo the characierisic of protease, while pH value for amylase. Besides, fhe protease and antylase had adapt-abilities fo salt
- Amylase activity and stabiity i solid)

+ Salt conteat: 0, $ 2nd 16% £ stress and g swes, rspecively, Our reslts suggest ioes of 1 7077 of 40 °C, nd the conditions of pEl 5.0 and temperate of 48 °C should be applied i the food

ey s the methods of choicefo quastify soy saee koji profease and amyiase respectively; desived Som 4. oryzae.
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#t3 (Cajanus cajan Linn. Millsp.) » % @ # (Leguminosae) ~ #t 3 /& e 1 T e g
(Cajanus) > REEREZHELBEREHZ — - TETHLCAEURRE L SM-90C  CCMS8ST  COM-90T  COM-95C  CCM-I21C CCM-UH

i‘ﬁ% Z% gzi ﬁﬁ MR o e BF ﬁ > %iﬁ&;ﬂ:i ﬁ‘g o B ltb*‘m% “Extract vield

D#E (2R 3%) RAE4E Y meta 4 (Cajanus cajan milk, CCM) » £ =

Ha R EARE RALFRRABRER R, LB —FUh RS 91154 Exh vl o B il et e 009

88 (Oleate $2 Palmitate) % ¥ HepG2 o fis § & ALK 4R 38t & S HHAT 4R Seirin Sl e ey

4%11%‘%5&)5 o 4R 851 » HIELL et 43 Ry 0 R ni’ﬂﬁfmﬁ z#ﬁ]‘i ﬁ% @ A2 TAERIANKILTC LBE

M BBEZE HFaREFBEFLEE - RAALTEHRSY > 90°C #5 . = iy T Sol;bll}eris:)lids
4 = g 4

A .ﬂ% o EFAS R b e ktm LR ida i F/\Hf\ﬁ’ 4(33(1)?1 7 52 SM90C  82.44+049°  -1.712023°  13.16044*  650%001°  4.73%0.06°

HZAAMLFRALGCHBHL ARG E - MaBTSHH 5 > & Oleate & COMSSC 3705005  0.60+0.01°  083£006°  667%0.04°  245+037

Palmitate 12 & 1~ Smg/mL #t 3 53t %32 # HepG2 fmf # FAS & SREBP-1 COM90T 374140045 1.02£000° 10320040 682003 2458037

HEAREE ZRTHARS  Rrht3 R4l FAS R SREBP-1 s E 4 COMI95C  36.79%001°  159%005°  1.0630020  674%001°  223+0.15"

REHEGRBE SAHLE - Hafara AR EgFziE CCM-121T  36.19£0.05°  14110.05 1784002 6721005 2451037

fbERE AR H5E% - £ 90°C HaRABRSHAIENRLERS Y CCM-UH  5848%0.63"  2.7010.04"  3.44%0.06"  582+0.02°  2.03+0.06"

Each vaine is expressed as mean + S, (==3).

3424° 185042120 22.66+048° 20.59+2.24° 21.50#2.12° 4235+ 1.07°
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(non-alcoholic fatty liver disease, NAFLD) » & 3EATHfis & £ Auff4a15 - B ! B iE e :
RARENERAERTLRT SO TR S ERZEANYE - B NS e B4 e
b BRRTHRRECHERERERRAEAS ML E - B2 (Cajanus FeL S ot R T ik ity of G
cajan Linn. Millsp.) » % 3 # (Leguminosae) ~ #3 § (Cajanus) » 4 % £ 4 % S At iy ::;To;::::ﬂ <00
EA BAGE  RERRACTNR - ARLERAETHL (R 3 S g B
%) 20 ﬁ?‘iﬂl%%% & é’]i‘iﬁjb/@‘&-ﬁ-:ﬁ ﬁk)_\{u_ﬁﬁ HhiK o B.?Y\ﬁa}ﬁ?%“l’ T ﬁ;mmaunux:ﬁmueuu
A abE % (CAT ~ GPx ~ GRd & SOD) & » &R ®EALL - 1 :
3% NO ~ IL-6 ~ TNF-a & IL-1B % fafoitc kB » MSH XA - A 3 B N e S e
HRABE (£ R 3 5%) RAM %% 2 % asta R (Cajanus cajan milk, CCM) » Ay ek COEREE T LD e il
ﬁﬁ’*ﬁ%i ﬁf!"l ﬂﬁﬁ'g\-gﬁ‘ﬂig o ﬁi‘b%‘&i%zg 4 ﬁﬁdiﬁéﬁ'&ﬁi SM90T ND Jl.syzt(:;s: 1346 = 0.73° 1452 0.09°
’77\ s AR &i¥ﬁ*§_§- ﬁf}ﬂ?ﬁ%Zﬁ";ﬁi&/@ & COM-85TC 021£0.02°  3190£238° 6.15 2 0.16° 0532002°
=t g » B CCM90 T 0.06£0.02° 44861 2935* 4202 016° 0.57 20.01°
il : COM9STC 016 £ 005  4309%041° 4572028 0532003
ﬁ A élg % g T i ;m 7 . COM-121T ND 42001 246" 513 £ 028 048 20.07°
F‘ '% 21y * :.zzvuﬁ:mrm-n{;alziin L CCM-UH 1.871 0.04° 43.65% 1.45° 874z L11* 1.6520.04°
T .
CCM-UH = Unhested Cajams cajan milk top (<005).

'Cajanus cajan milk]

[Heating with different temperture |
Lyophilized

Stored at -20°C

B - 5K 3 (free faty acid, FFA) 8 HepG2 HE 4388 HoQ ne 552 Y Bh -2 FANSHEG meARRoanns NE HFANIHoG REnERoAH

¥ 3 ;:lggﬁfﬁzorﬁimmﬂmuﬂqﬂ:d!nﬂq ;:i;;r{‘i?;ﬁmnﬂk(mm ﬂ'!lﬂFl\S%llz Y ;,;ti::’;ikm-lAl‘z“' 5
" Antioxidant activity | [ Antioxidant component | R T e - T TN~ i
I Sgmificantly (p<0.05). ‘coiumns is significantly (p<0.05).
DPPH Total phenols
TEAC Flavonids s AN
Reducing power ) _ Total anthocyanins , L1 2N
— - BER
| B
Optimum antioxidative conditions 1. gmz > B34 (85°C ~90°C ~ 95°C & 121°C) AL BN N CHL S » £ P >
[} WBE SmgmL F > XA 90°C #1342 DPPH B s k5 bk ~ BRA SN E b
HepG2 cell BAHE A (85°C~95°C R 121°C) » ABA EAWAIT RATRS -
(Cell viability | Lipogencsis ) 2. RS % % HepG2 s i | % A T » #1887 % ) FAS & SREBP-1 & &3 & 7
( FAS \‘ '% 2 4&%%&&?%%&%%%%%%%%}] &
SREBP-1 ] 3.440 8 HERAABNK I RZRAES  BRAXEFRY BT EHES -

B IR 90°C sk fE A Kot > A EEREL AL  HAEERG LI ARSI EL
RIF
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