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Effects of Glucose Oxidase and Catalase on Dough and Bread Quality
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Abstract: The effects on fermentation volume of dough and the water holding rate, sulthydryl group, disulfide bond and microstructure of
dough and gluten were analyzed by adding glucose oxidase (GOD), catalase (CAT) and their complex enzymes. Then the effects on the weight,
specific volume, sensory index and texture index of bread were compared and clarified. The results showed that when the concentration of GOD
was at 15 mg/kg, the specific volume of the bread was increased from 4.33 mL/g to 5.52 mL/g. Then, when the concentration of GOD was at 20
mg/kg, the hardness, stickiness and chewiness of the bread were the lowest, such as 233.33 g, 141.00 mJ and 704.82 mJ, which was significant
difference (p<0.05) with the control group. However, adding GOD has no significant difference in internal cohesion. The concentration of CAT
was at 10 mg/kg, the specific volume of the bread was increased to 4.98 mL/g. When the concentration of CAT was at 15 mg/kg, the hardness,
adhesive viscosity and chewiness of the bread were reduced significantly (p<0.05), while cohesion was significantly enhanced. The volume of
dough fermentation was increased by complex GOD and CAT. The effects of complex enzyme on the volume of the dough were better than that
of single enzyme. The water-holding rate of dough could be increased to 64.38 percent by adding GOD, while it was significantly (p<0.05)
reduced by adding CAT and complex enzyme in the water-holding rate of dough and gluten. The content of sulthydryl group in dough was
significantly reduced but increased in the content of disulfide bond of the dough by adding GOD and CAT. While the change rate of sulthydryl
group and disulfide bond was the largest in complex enzyme group. About the microstructure of the dough and gluten by adding GOD and CAT,
gluten network was improved and more even, unbroken and continuous than that in the control group.
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Table 1 Sensory evaluation score for the bread
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Fig.1 Effects of adding GOD (a), CAT (b) and complex enzyme
(c) on dough fermentation volume and comparison of
maximum fermentation force of each group (d)

M T AR, EEUR BTG AT, A2 AR
/N, TR KN TR, ARG N, &
% 1] (0~60 min), [HIAVARIG D BEbR, %m0
(90~120 min), [f ARG Ak LIz A8, FFiA %]
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Table 2 Effects of adding GOD and CAT on water holding rate

of dough and gluten
F8AF BEAHKE Y @ HFRKEY%

=@ 62.45£0.38"  242.85+19.53°
GOD #A4k4l  64.38+0.87°  214.21+15.50°
CAT #iAk48  60.94+0.13*  177.93+1.35°
B ABRACIL 59.69+1.22° 167.78+4.14°

E: Rl =3 AR FH, AFGELEFMEF (p<0.05).
TAR.
M 2 TT%N, GOD Ak 4L T B3 /K R i 2 48 n
T 1.93%, MR RKR I B . 15 RER)
WEFRRBIMA GOD AJ B E B FAKMER, X+
BTV ME AR TR AR 0. T LIRS 2O A
JNUSIN GOD X T A 2 1 BI7K G AR FH I 23 5o
FRAREARAL R GOD H- AR i O 11 7 2%
FEACHE RS2 ] AR, T e gk nT VA S
B AT BRI 1) B S IR A FH i 3 14 T ARk
(31, 2 AT G R U s /K et A T 48 2 T 57 B £
IKGYs CSCE T AEE o  T ATV P RR E FR T RR P P9 45 485
MR T AR, X — S5 GOD b4l
ERINA AL 25 R — 8 HULBYIN GOD Bl
T E, W a%E, 5585 X amas
F—F AN CAT AR A ZEL D) 5 285 B T [ AR T 7573
IRFK AR, TTRE R RSN CAT A TH 5 2 1 11t
SRR HE . BERRYRIE . TH it AR BERR 2 [A) 52 1k
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I A Bk T R AR T

23 ¥uGOD 1 CAT it Bai it 5 —mig s

E¥w

7R 3 7N/IN GOD 70 CAT M EFPIES — S ERIFMN
Table 3 Effects of adding GOD and CAT on the content of
sulfhydryl and disulfide bond in dough

F8AF #FAASZ/ (mmol/lg) —HAEA-Z/(mmol/g)
wa 4.09+0.67° 6.64+2.55
GOD #Ab4n 2.82+0.34° 23.97+4.41™
CAT #Ak48 2474027 22.64+0.22°
R Wi 2.34+0.11° 26.27+0.41°

W R, 7in GOD Ja vl ML i ]
HKE, AR AERER N IR H0, GEEULED, Ti)E
HREEA T A P ST T R B, AT SR T T A
WLksiR, 3 P E S RS, &
B GOD. CAT K5 &AL n] DLk 4] —
SRR, TP SREE R & &, SRR
DT 31.10% 39.64%F1 42.70%, —hREES )
N7 17.33 mmol/g. 16.00 mmol/g Al 19.63 mmol/g,
T T U CAT Ja& mT LA BB % . th sk
TEME R (R 100 % 11) 4k, ¥sin CAT ¥
R A HE AR N, ARIRAESR 12 s Al b
B . O e R PR TR A A5 A R T b A R
BRI EEER, Fm R AR
BEAIG. Bk R4, RERMS S mp IR E . PAE
BN CAT W] LUInSdE AL A B B B 7 A2 1) HaO, 2
S0, bRk T A TR N E B,
fEASTH R A PR . BREIRACHE, 5l
i B o 2 [B) i S AR T2 A8, AT 39 5 TR [ D) 28 &5 44
2630321 Nishimura 252 & F 24 TR AL L B R
KE HES SR, S/ mgh S s, [
HEBA T E R T 5 AR

24  VRfm GOD Fa CAT x+4% W45 49 % v
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BRI TSI, S5 R A 2.
2a. K 2c. Kl 2e AR B A, K 2bs

B 2d. W of AT ARSI A . T 2 B

23 L ZH T B FR R T ] 20, e BRIECE R

HRHBIr B ERAEAh, $emF I b T E A
ANES:, Wi b . MK 2c fE 2e 1, ¥ GOD.
CAT RTH I, ek ks 40t T 7y (0 2 o 72, LT 79
OGRS, 5], Wb, Hdr, N CAT
AL T GOD AL MHIA], 1X— s e
E 7T AR S AR . LR 2b.
2d. B 2f XTS5 AR, I GOD. CAT J& 1
R/ NUE AN, BN CAT AL —, SR
AL T e R AL, A LR 2b FRAE K E T
WREREM AL, XL —, WizdibiiZ,

GEWIRESE . Zhang S5 HRIE A, % CAT Wb
(G0, T 2R 1 (R X2 S5 A T B 55, 3R BH CAT A5 Bl
FTH A R R T . IR RV BH SN GOD  CAT
EH T 4 T 5 D % 5 A 0 TR S A R T T A I
AR . BTSRRI E T LIRS DI T, AT
PARILARIN GOD. CAT Ja et fLI A5, fL
TS HRZARE 2 . oK, TR ¥ GOD. CAT

AT PRI, AR T HA g, A
TS T B AP B

X

i, 5% 4~6 SR
= D

[E] 2 S75h0 GOD. CAT 3 T ] K% TN A W5 A 1)
Fig.2 Effects of adding GOD and CAT on the microstructures
of dough and gluten
E: ar EO4AmMA; b: TAEM; c: GOD#ALLLE A,
d: GOD At fh; e: CAT #Ab@mH; £ CAT HAtiad
e
it GOD 5 CAT (R ELSEI AT LURIE, X Pyah
PRt 1) EE PR 45 1 %o T A ot LA A0 35 PR S RIOR,
HAERHWA—EREIMBCR, H a5 s
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FIVERAEE—E PSR, GOD @id=4 H,0, kA
MURAER, 1 CAT X H,0, #lA Hsmimf b /e, H
SRS, CAT &b T FEIhReHfr . F0IX—r, E#H
PRI LLd sk [ e, 2R A — i 7 0 5 =k )
CRRR IR, T T S P Al 1 704 P A
LRI, TR T A ) o5 R R

2.5 ¥s/n GOD #u CAT x4 % Jf &

251 A @ Ee e
T 0 A S e T A A B IR R B2 S PR FFRE ), EL
BRSO B R T AL A . TR PR ZiR, i
AFHEE GOD X IR, AL fIR4h
WK 4.
R4 7NN GOD MTEEAFR, FREFEL ARG
Table 4 Effects of adding GOD on the volume, weight and
specific volume of bread

/?i?é) FiZlg RAR/mL e 2/(mL/g)
0 90.80+1.06" 393.33+15.28°  4.33+0.22°
5 93.77+0.51%  508.33+20.82°  5.41+0.21°
10 93.30+0.46"  451.67+32.53°  4.84+0.33°
15 94.27+0.61%  520.0048.66°  5.52+0.07°
20 93.20£0.26°  505.00£5.00°  5.42+0.06°
25 94.73+0.42°  43333+5.77°  4.58+0.07%

FHF 4 A%, ¥N 5~25 mg/kg GOD B 2244
AR, FUEMELE, fEsma~mrhmns, &
FEIEINT 4.3% 0 X = EE eI B I A 0 2% RE K T
AR, 4i5#% 2. 3, GOD WhnTHERKE, &
TV BT T B B AN i L AR AR K
WAHIAIN GOD H-J 1 5 W 2% S M I T B A€
T S0 T A, FE 25« Chaudhary™ 7B F0IN A, THALLL
25 1 38 T B T T 5 P 245 PR s E SR NP 8, LUK
AT AR AT 503 190 28 1 T B0 i /T FR oG P2 A2 1Y) CO,

) [i] 52 BE I HE N o 73 N GOD o T 5 K4 FE 52 (3 10)
W AR T G i N4 4548 . RN T GOD
DM AR AR, R AR T IR B RS OK
B8l % 4 AT W0 5~20 mg/kg GOD AJ {845 3 by
R R ERIN(P<0.05), FHALAHN 5.52 mL/g. 254
AARFA, REMELA =R R, W0 15 mg/kg BTE
PRBR BRI L 25 7 RIS 2 2 5 T 45 A 2. Bonet 251
(IR TR 4s R B GOD e fER &N 0.001%, I T
ELAIGIN 27.75%, SAWTFLH 27.48% MK Z AR
5 NI CAT MEEAFR, REMELEAIRMN
Table 5 Effects of adding CAT on the volume, weight and
specific volume of bread

/?i?é) FiElg ARAR/mL P 2/(mL/g)
0 90.80+1.06"  393.33+15.28"  4.33+0.22°
5 9327+0.81°  435.00+5.00¢  4.66+0.03>
10 94.93+0.06°  473.33£1528°  4.98+0.16"
15 92.63+023°  44333+7.64°  4.78+0.07%
20 92.90+0.61°  421.67+2.89°  4.54+0.06™
25 93.37+0.55°  410.00+10.00°  4.39+0.10°

I S A5, TN 5~20 mg/kg CAT 0] LA 480
AR REMILE . (B3 CAT Wmin&E#d 15
mg/kg, =SFEHEARALER N Hf, CAT
FE9 10 mg/kg B, TR & PRFR & bb S35 R, T
BFk 45K, AmmENZS E, %N GOD 5
CAT oiv# 2R, (HIEmMAAER L F, #in GOD
ST T AL AR R AL 2R B3 0. mTRER NN
CAT Jaw] LX) HoO, HEAT /0, AT T A 2 1 )
ZEITERL AR CAT thr] DMEERmy . FR . ISR
B SR S R, DRI T BAFEN, 780 CAT W] LAfR
TR AR S ISR s 4 PR BE AR, AT T T 5353
LR EERIIITE 1A T B AR S LU A 3 e B 9T 45 SR 36 11
HHA I CAT X TS 5 R AR M AR B 13X — e

R 6 7N/N GOD 5 CAT EAEEXE B FEMELRAIF/NN
Table 6 Effects of complex GOD and CAT on the volume, weight and specific volume of bread

Bk Z/(mg/kg) JRE/g #RAR/mL P 2/(mL/g)
10GOD+5CAT 92.47+0.55%¢ 428.33+10.41% 4.63+0.09%
10GOD+10CAT 92.37+0.40 438.33+7.64° 4.75+0.074
10GOD+15CAT 92.5040.52%° 408.33+7.64% 4.4240.07%
15GOD+5CAT 93.40+0.56¢ 433.3+15.28° 4.64+0.15%
15GOD+10CAT 92.90+0.26%4 403.33+12.58° 4.34+0.13®
15GOD+15CAT 93.23+0.32% 400.0010.00° 4.29+0.11°
20GOD-+5CAT 92.63+0.23%4 436.67£10.41° 4.71+0.11¢
20GOD-+10CAT 92.87+0.12%¢ 421.67+£2.89% 4.5440.03%4
20GOD+15CAT 91.83+0.50° 436.67+25.17° 4.76+0.26°
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7 70 GOD MH R E MRS
Table 7 Effects of adding GOD on bread sensory quality

RE RREF  SMERR RHURR BERAAL ASRE Aok AvRReO REAH et
/(mg/kg) (8) (8) (4) (15) (10) (15) (20) (20) (100)
0 6.60+1.14  6.0042.00 3.20+1.10 13.80+£0.84 8.80+0.45 13.40+0.55 17.40+1.34 16.40+2.30° 85.60+6.88"
5 6.60+1.67  5.60£1.67 3.60£0.89 13.80+0.84 9.00+0.71 13.60+0.55 18.00+0.00 15.60+1.34* 85.80+5.40°
10 7.00£0.00  7.20£1.10  3.60£0.90 14.20+0.84 9.20+0.84 14.00£0.71 17.80£1.79 16.80+£1.64™ 89.80+5.40%
15 7.60£0.55  7.60£0.89  4.00£0.00 14.60£0.55 9.20+0.45 14.20:0.45 18.80+1.10 18.80+1.10° 94.80+3.70°
20 7.00£0.71  6.40+1.67  3.60£0.89 14.00£0.71 8.80+0.45 13.80+0.45 17.40+£1.34 16.40+£2.30™ 87.40+6.50%
25 7.20£0.45  5.60+1.67  3.20+1.10 14.20+0.84 8.80+0.45 13.20+1.30 17.40+1.34 15.80+2.17* 83.40+4.34"
7 8 CAT WH B RAE MR
Table 8 Effects of adding CAT on bread sensory quality
R AEEE AR REH BEARIL RSARE Aok Ookfe B LALLM &t
/(mg/kg) (8) (8) (4) (15) (10) (15) (20) (20) (100)
0 6.60£1.14°  6.00£2.00 3.20+1.10 13.80+£0.84 8.80+0.45 13.40+0.55 17.40£1.34 16.40+2.30™ 85.60+6.88"
5 5.40+0.89" 5.60+0.89 2.20+1.10 13.80+0.45 8.40+0.55 12.80+1.10 16.80+1.64 14.20+1.10° 79.20+3.49*
10 6.40+0.89°  6.40+1.67 2.80+1.10 13.80+0.45 9.00+0.00 13.60+0.55 18.00+0.00 17.40+1.34° 87.40+3.91°
15 6.00£0.71%  6.40£0.89  220£1.10 14.00£0.00 8.60+£0.55 13.40+0.55 16.20£1.64 16.80+1.64* 83.60+4.61®
20 6.40+0.55°  6.80+1.10  2.00£0.00 14.20+0.84 8.80+0.45 13.40+0.55 17.40+1.34 16.80+1.64" 85.80+3.27°
25 6.60+0.55°  6.0040.00  2.00+£0.00 14.00+0.71 = 8.60+0.55 13.60£0.55 17.40+1.34 14.80+2.05® 83.00+3.39®

K 6 4 GOD 5 CAT #HATE AU I TH AL & |
R LR . B3R 6 AT%1, GOD 1 CAT A
ARG TR B AR & B2 AR R0 T R s I g
HIFIX L, (BT H—¥%n GOD. CAT Bl
PRSI0 5o T TR RGN 2 (1 B A Tlg4E N 15GOD
+5CAT. 15GOD+15CAT, HiZMA MR, M
AT I ARG .tk 46 455, B AH4H
R0 CAT &5 FAHIE, Mk F 5 —#sin GOD 4
HONTARENGTS= SR LN AYNER 2t 2oE I ey A PS o[y il i
S EACE A RAEH, GOD (e E b ST K.
1M CAT W LA A, a5 S S B ER,
SEULT 7N GOD MIRCR . ik F & CAT,
R FH A FRINATREEAH], FHEH—PH .
2.52 7 GOD A= CAT *F ) 6L o Jh AT

VP AN B 2 T EL S A R S5 T THI (R S5
TN, TR . EE VP, R T
REMEE P AT . BINASIRIREE GOD Xl i) B
PN RN 7.

M 7 WF1, GOD WKFEN 15 mg/kg I, THIEFE
R AMUTEIR . R it RS AL, AN
., B, FIBRAT DA T M A BRON S, 1M
ML BRIV TS IC R % . Bk, GOD
AR 2 L A T [ P A 2R 4 Rk i TH LR
fTR . BRSO ONIRN GOD i1k
B A RS A AR A SRS e s, AT

TV RS SR [ THT A P 2%, 388 T AT ) P AR A Ul
R, I Wang SR 748 LMD GOD gt
AT A )45 ) TR B TRV B 5 R AR, T RE A2
DRI A P T 9 A VP bt B BRI, a2t
FHFANIITSY b EEBAR (543D, TR (45 40) AL
g5 (35 43D VF43 i eiE, ARV T AL AR R

M 8 FEHE AT A, I CAT X THEAMRIZIR .
AR, IR, AR S5 R S5 7 TP R A ek
3, (HB—J71, NI CAT FHIK T %R B (e fiak
FeIFAg 5, TRER CAT AL FINIE Hy0, —J7
T4 Op ¥G N 7 WA, 5 —J7 =4 | 3, {2
3 T 2 TR T A A R B SR R AR A T B fi
W4 iR GOD B, i S K 3
ANGiT#, MBS S IR T, PR R
i TN CAT J5 L SRS INTR, 7T Be 2 R Xt
H,0, FIPRIE A ERVE, 180 T 3 g A A
M, HfgGaER, BEAREER. HESEZm
A R AR AL A, X — i ETERm .

Sy HTER 9 WIAN, BRI 10GOD+10CAT 1 10GOD
+15CAT WARIR L OFR BEZ RSN, HR%HY
TREZR. HF, 1 10GOD+10CAT. 20GOD+
5CAT A1 20GOD+15CAT =4 E 1/ . 2R
i, AARTEA. BRIAISAL. BTG, Ak, Dk
KRG, SEEGMANLEREEES. R 7.
* 8. K9, HAEMAHSH—IINGOD. CAT H/KE
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A JFAFAE 2257, R A BRI T 58— B2

St ARSgess fEL.
9 NN GOD 5 CAT E ABEXTH B/ E mRAIF/NT
Table 9 Effects of adding complex GOD and CAT on bread sensory quality

R
/(mg/kg)

REEE
(8)

SPRF R
(8)

R A kAR IL

(4)

(15)

MR E
(10)

Aok
(15)

Ak e A
(20)

LHYR LEM)
(20)

it
(100)

10GOD+5CAT
10GOD+10CAT
10GOD+15CAT

15GOD+5CAT
15GOD+10CAT
15GOD+15CAT
20GOD+5CAT
20GOD+10CAT
20GOD+15CAT

6.40:£0.55®
6.80+0.84°
5.60+0.55"
6.20+0.84%
6.20+0.84%
6.40:£0.89
6.20+0.84%
6.40+0.55%
6.60+0.55%

6.40+0.89
6.00+0
6.40+0.89
5.60+0.89
6.40+0.89
6.00+0
6.40+0.89
6.00+1.40
6.00+1.40

3.00+1.40
2.80+1.10
3.20+1.10
2.20£1.10
1.80+0.45
2.60+1.34
2.80+1.10
3.20+1.10
2.40+0.89

13.80+0.45
13.80+0.84
14.00£1.00
13.40+0.89
14.00+0
13.40+0.89
13.80+1.10
13.40+0.89
13.80+0.84

8.20+0.45
8.60+0.55
8.20+0.84
8.40+0.89
8.20+0.84
8.40+0.89
9.00+0
8.80+0.45
8.80+0.45

13.50+0.55
13.60+0.55
13.00+1.40
13.20+0.45
13.20+0.45
13.40+0.55
13.80+0.45
13.40+0.55
13.40+0.55

16.80+1.64
17.80+1.79
16.40+2.30
16.80+1.64
16.80+1.64
17.40+2.60
18.00+0
16.80+1.64
16.20+1.64

15.20+3.27
16.80+2.79
15.80+3.05
13.80+2.89
16.80+1.64
14.20+2.89
16.20+1.64
15.40+2.55
17.40+1.34

83.20+6.64
86.20+7.00
82.60+8.00
79.60+4.81
83.40+3.37
81.80+7.00
86.20+2.23
83.40+6.45
84.60+5.37

2.53 Am GOD A= CAT & &L%ok 54t

iR Aliv oyt bliibuR - IS LS vy I N AV TR OR S
PERI AT B BHEE. BN MEAANE g4 55 1 £, ot o £
FHG, BUEBRK, THALBRRAE, Sh=antE, TUEAME.

RVEFRSRE ST AR DG, BUEMOR, T

T, TURSHE, AR 3N GOD X it A
PR IR 25 5 L3 10,

MFE 10 T4, 40 GOD R 20 mg/kg i, THIAE
FEL BRPE BORSPERHIE MR, SXTIRHEA B
2R (p<0.05), 77514 170.67 g, 3.89 mm, 108.67
mJ, 429.17 mJ. AN GOD Xf R TR % 57,
HF T sebRSN, 53N GOD 15 mgkg o34 7%
o L, W0 GOD #EN 15~20 mg/kg B, THEL
JRMIRFER A TR TR SN T A S GOD
NI 2R ES, d e R A TR,
B N OREYIRE RR, ERAERINE 15
mg/kg F, TG RFES AT KL - Decamps 251
RIEARIN GOD RefSE i i 8 L [ AC G, ATk
LRI TRAER, MRS BR M .

TR 11 ATAL, SXTRRAAHLE, ISIAS R
CAT n ff [0 A B2 . JRRZN 14 . MH WP B 25 PR (1K
(p<0.05). I CAT ¥ FE 9 15 mg/kg B, THIALAREE
JRFHPEANE M B2 BRI, 2310 173.67 g+ 111.67 m)
A1690.66 mJ; M P4 FE M B EE TR A 0.65, FPE R
AR 6.19 mm. IXA[REZFARIN CAT 1k H0,
GrfR KA A R, TR AR A A SRR S AT K
58 PSRN 5 T A5 £ P RIS, S T AR s P A P SR 1k
A RO, T A T R A P 1 B 2 e
Zhang S5O o4 BB R, CAT RE NG TR i |
JR Hit A R PEL g A 55 R AR

36

MFE 12 HHEHERT L, ¥ GOD 5 CAT KA
P L T EL TR PE R R AN [ EBEER 100 3R 11 &
* 12, SEHAREE R EICT 2 —¥N GOD.
CAT fgsziedd, WERMEEERAEZ . Hd, Hn
20GOD+15CAT it b THIEL A - i 280 P R L g 124 £
i, WEMEEG (0.69) , BAVERGE (6.04mm) , H
BE T EE I A AR 2 (X IR BT AR
Favege b, REMEA SRS, AT
HRERE SR e A A R, S AR R BRI, B
PEPE R, CGE IR PEAN I

gi b, JEEUAIN GOD ¥ 15 mg/kg. CAT Kk
10 mg/kg A1 20 mg/kg GOD+15 mg/kg CAT ML
e 2. K3 TTH, W0 GOD M CAT FEHf 2l
e S A S S T AR AL SCE .
T GOD Ji5 BT LA kT (1 H R 1 A SR v T 2R R S
TR, BEINREK P, AT 2E b o R e (R R
A, et T R A HE SRR R R . TN CAT
J BESE N A £ A R P 2 R A . PR R YR AL . T
R I FIBZRIR 2 AN AC T o X il s 45 FA0 PRI T Jl ket
TAZA R, Refs et i W 2 SRRt . @
I GOD Ji st (e A 181 2 0 A O AL A, IS,
TR SR 5 O 1) e, AT B SR A P 5 . i
NN CAT i@ o m A s i A s, FEn1
AEAE AL, ST E A PR ERR . B
FRACHG, BIRPIRE IR R ] s . — &
X EAC S EA A R I AR, R TTRE S8
AR i, #0 GOD Al CAT (W EER R H &
SRATAE — 7 M2 IR, AEURR TR B R AR i R T 5
TR EGE 2 0], T BT — Dt A,
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# 10 GOD XfTH Bl RAISINE
Table 10 Effects of adding GOD on bread texture

GOD K E/(mg/kg) HJE /g P i ##.bE/mm JEREHE m eH M /m]
0 477.00+32.51° 0.58+0.03 5.7240.24° 277.00427.62°  1591.00+224.64°
5 255.00+28.35° 0.62+0.03 5.28+0.25% 157.67+9.29° 831.86+80.80°
10 196.67+39.53% 0.64+0.02 4.70+£0.28 126.00+21.28"  595.55+127.39™
15 233.33+12.87% 0.60+0.02 4.98+0.76™ 141.00+6.56™  704.82+135.68™
20 170.67423.46° 0.64+0.03 3.89+0.79° 108.67+12.58"  429.17+135.08
25 248.67+40.82° 0.60+0.03 5.37+0.30% 149.67+16.77"  807.04+135.64°
= 11 CAT XHE B A9 RAEN
Table 11 Effects of adding CAT on bread texture
KB/ (mg/kg) BE/g MR 3#.p% /mm BFE M mI wEL 7 /m]
0 477.00+£32.51° 0.58+0.03° 5.72+0.24° 277.00£27.62°  1591.00+224.64°
5 221.00+32.51° 0.59+0.01° 5.68+0.42" 130.00£18.00° 736.49+£108.76"
10 187.67+11.50® 0.63+0.03% 6.10£0.22° 117.67+3.79* 718.40435.05°
15 173.67+7.77° 0.65+0.01° 6.1940.16" 111.67+4.51° 690.66+33.86°
20 206.33+13.87% 0.63+0.01% 6.09+0.08% 129.67+8.08° 790.61+50.86°
25 215.67+7.77° 0.61+0.01% 5.67+0.13° 131.33+6.43° 746.57+44.27°
7 12 GOD 5 CAT £ &EEXH S RADME KA
Table 12 Effects of adding complex GOD and CAT on bread texture
W/ (mg/kg) HJE g MR 304 /mm BB mI nEL 4 /m]
10GOD+5CAT  152.00£12.29% 0.67+0.01% 6.70+0.08° 102.67£7.57%%  686.63+42.21%
10GOD+10CAT  168.00+23.00* 0.64+0.01°™ 6.14+0.05% 106671457 656.43+90.51™
10GOD+15CAT  135.3311.51® 0.64+0.01% 5.88+0.58% 86.67+6.66 511.66+81.64°
15GOD+5CAT 199.00+4.00° 0.62+0.02° 5.87+0.26° 122.33+5.13° 717.67+16.91°
15GOD+10CAT  164.6715.50™ 0.66+0.01*¢ 6.64+0.25% 108.33+9.29%f 717.90+42.75¢
15GOD+15CAT  183.67+10.02% 0.63£0.02% 6.09+0.22° 115.67+7.09% 705.07+27.40%
20GOD+5CAT  139.00+22.52® 0.64+0.03" 6.54+0.06°* 89.67+9.87°° 584.61+70.03®
20GOD+10CAT  144.00+5.57™ 0.64+0.01% 6.39+0.35%% 93.00+2.65™¢  593.73+22.18™
20GOD+15CAT  122.67+30.24° 0.69+0.04° 6.04£0.39 82.67+15.95" 503.90+£126.44°
3 £Ep mm. BRI GOD W HBIFKREIN 62.45% 8%

BT A BRI S A S T DL R TR
Bl 24 GOD W InE N 15 mg/kg B, LM
433 mL/g BF MNP 552 mL/g, HHEFREmMT
3.82%. JEETEANIM 85.60 1 INF] 94.80; JFi
Frth A BE K (p<0.05), BHEE. JRokGHAINE I
3 I 477.00 g« 277.00 mJ 1 1591.00 mJ &2 &5
233.33 g. 141.00 mJ 1 704.82 mJ, P4 FEPERFAMETE R
F24k, 518 0.60 Al 498 mm. 24 CAT #InEA
10 mg/kg Bf, LA BEEIINE] 4.98 mL/g, Hiim#%
BINT 4.55%. BREVE M 87.40; FikReEtA
BELGE (p<0.05), BEEE. BORGEAIE g ) 525
NE%F) 187.67 g 117.67 mJ A1 718.40 mJ, WERIEM
0.58 EENEME] 0.63, #PEM 5.72 mm HEME] 6.10

WhnE| 64.38% (p<0.05), MAFIAMEHFKR. 1M
CAT HRAVZE I 25 BT T AN T S PR /K 2 o X B
GOD 1 CAT X B itk 55 i & 2 n] LUK,
GOD #1 CAT #JRe R E I/ DU Bssiks, Whn —misd o
o MO e b, ¥ GOD. CAT
(R T A1 P T A P 2 P n, L T T A 5 AL F LR
T8 —, TR N4 T S T4, TSR BA NN GOD.
CAT GBI SR I R i, (IO 22 g T 75 A
LREERIMITE R, AT T R A FeZR DL AR
Pt (B, BERE) MITGE .

BH I HK
(1] ZEde R4 NI DAL R SRR Ko SERF 9 [D]. 7 #k:
TR K 2E,2016
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