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Study on the effect of protease on the quality of biscuits
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Abstract: The effect of Papaya protease (PAP), Neutral protease
(NEP) and Bromelain protease(BRP) on the qualities of biscuit with
different dosages were studied on specific volume, texture and color
of hard biscuit compared with the addition of Sodium metabisulfite
(SMS) and cysteine(CYS), respectively. The results showed that all
the 3 proteases could improve the specific volume, texture of biscuit.
With the same amount of addition, PAP has the best effect of impro-
ving the qualities of biscuit than SMS and CYS. NEP and BRP were
weaker than SMS, but better than CYS. It was found that
degradation of glutenin macromolecule polymer in gluten was the ma-
jor factor to weaken the gluten and improve the quality of biscuit for
the proteases’ addition after the parameters of dough rheology, flour

solvent retention capacity(SRC) and gluten protein molecular weight
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distribution. were determined. Essential differences between the pro-
teases and the chemical additives in the way to weaken the gluten
were found.
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Table 1

Biscuits’ Ingredients list g

fisady ok REW #ER DNIRT mRAE B

100.0 20.0 20.0 20.0 0.5 0.7 1.0

(2) PEFHIE % FRBOGE B G B E b BN
FT VB R LB B 1Tl Ak 2= A e LR Bk ) AL 50 C R
KB T VAR AT A I 1~ 2 min 2SR
A, & 30 min, MR AE IR A 4,3,2 mm, 6 fi
FEZ 2 mm [T F AL, AR F MRS 10 min, #5457 &
b2k 200 CL,F k190 C
1.2.2 FRACS/ANER R % 43 BIFRE 20 mg 2R A B kL
SEERANGR A 50 CHY 40 mL /K IRA A, A 100 g T
¥ P E AL # B 30 min 5, W R TR B RO A 100 B i
#=H.
1.2.3 PFT o AR R &I E 4% GB 5009.34—
20164 £ fh Hh S LB I 2 ) A — IR AT .
1.2.4  BEFHedE R e

(D) PEF HAF R 5 - % 280 M or ks s F o
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(2) B R B 0 s AR BT T D Tk s R R L
PET R E B EIR)E . F SO S0 R DF T RE N IR Y A
fbo ME A TA SR BS P/2 s MR HT L5 3 550 5
5.00,2.00,5.00 mm/s; &M S 5 g, FARERELELE 3K
BOE31H .
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1.2.6 TSR AW E 4 0 RO [ AL B A TR
KA B A1 A5 . U 4 1 4R 36O P20 mm ARAIEE2 mm;
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1.2.7 /N2 B 7 R AR B & (Solvent Retention Capacity,
SRO BYME  # AACCI(56-11.02,2010) $1 47,

L2.8 WFEASFRESAANE W 10 mg Jk T 1 B FE G
T 1 mL 2% SDS # PBS £ #hi (0.05 mol/L,pH 6.8) 1,
I 3 hJFEL (5 000X g,4 CL5 min) L EIEW. %4
{4 . 43 Hr i Shodex Protein KW-804, i s 4H M 0.2% SDS #Y
PBS Z ik, AR 20 pL, H iR 30 “C, ik 0.7 mL/min, {
025 Ry 28 SMG I B8 L AR K 214 nm™T

1.3 HEsE

7% 5 B LAl SPSS 18.0 #f4 , KIJEA# A Origin 8.5
A 53 BT & S 2 A BT I P<0.05,
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KA E AR T 32.5% . 54628 050 19 4 18 4 A1
Lo, ¥ 50 mg/kg By AR K2R EB§ )G, UF T L 25 B AT 3k 3
2,22, MItbas HERE T 48.2% Mk A5 SMS 5 CYS 4 1Y #x
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A LR N T OSMS 45 CYS 4, 4 u o ik F)
350 mg/kg B, LAWK ZE 2.20 HKF SMS 5 CYS 4., &
JIER X TR L 28 i 48 T AR B B L 35 B 5 Ak 2 5
FZHAH 6] bo 25 B 0T i 7 & SE /N, X SMS 1y 1/3. T
SMS TEF T H B IS 0 22 A7 76 KR 1 AR 48 J7 ik 1.2.3 W& DF T
Ty SO, 5% B 1 & B, SMS B in ity 350 mg/kg B, BF T
SO, SR BB fE it GB 2760—2014¢ & fh & & B ARl & 5%
TRt FE A o v R AL AR TR 9 A R B R DF T P
FEA I AR AR 350 mg/kg ) SMS X FR4L . 57 1t ANk ik
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Table 2 Effect of protease and chemical additives on specific volume with different dosages respectively

BRI/ (mg » kg™ 1) PAP BRP NEP CYS SMS
0 1.6640.03¢ 1.6640.03¢ 1.664+0.03¢ 1.664+0.03¢ 1.664+0.03¢

50 2.22+0.09° 2.00+0.11° 1.67+0.01¢ 1.7440.01" 2.16+0.04"

150 2.4340.04° 2.12--0.08" 1.740.06" 1.87+0.03¢ 2.2040.07"

250 2.4640.08¢ 2.274+0.07¢ 2.1940.02¢ 2.20+0.01¢ 2.17+0.06"

350 2.46-£0.08¢ 2.28-£0.05¢ 2.20£0.01¢ 2.16=£0.01¢ 2.1840.03"

T SMS FRIR U145 W6 B BN B B DF T 5 CY'S Fom #2209 B0 PEDF T s PAP 3278 BSINAC AR 141 16 ) 90 4
BT s BRP 278 B0 8 8 F 8 A B0 DF T s NEP 2878 3 b vk 25 5 1 0 B0 0k F T 5 18] 910 A [ 5% B 3 7R 41 )

A 3 25 7 (P<C0.05)
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Effect of protease and chemical additives on texture with different dosages respectively
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Table 3 Effect of protease and chemical additives on

chroma of cookies

241 51 L* a”* b*

BC 41 85.854-0.50%¢ 9.50£0.50* 36.6040.22¢
200 mg/kg PAP  84.71£0.61" 9.59+0.63% 34.98+0.13"
200 mg/kg BRP  86.44--0.43¢  9.14--0.45"  35.4840.27¢
200 mg/kg NEP  87.76+£0.10¢ 8.93+0.78* 34.90+0.23"
200 mg/kg SMS  85.1540.62"  9.204-0.48"  35.024-0.10"
200 mg/kg CYS 84.27+0.31" 9.2240.52* 34.5940.43"
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Figure 2 Effect of different additives on G" in dough

rheological properties
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Figure 3  Effect of different additives on G” in
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5 Effect of different additives on the molecular

Figure 5

weight distribution of gluten protein
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