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Improvement of Rice Flour, Rice Dough and Rice Bread by
Transglutaminase

ZHANG Shuai, GUO Xiaoxue, FAN Jing, BIAN Xin, YANG Yang, MA Chunmin, LIU Xiaofei,
WANG Yan, ZHANG Na’

(School of Food Engineering, Harbin University of Commerce, Harbin 150076, China)

Abstract: In order to improve the quality of rice bread and reveal the effects of transglutaminase (TGase) on the quality of
rice flour, rice dough and rice bread, and reveal the relationship among the indexes. The silty properties and pasting
properties of TGase containing different mass fractions in rice flour, the water distribution, rheological properties and
fermentation capability of rice dough, and the specific volume, gas cells and texture of bread were tested. The results
showed that 0.60% TGase could improve the silty and pasting properties of rice flour, and increase the stabilization time of
rice flour to 8.00+0.77 min. The peak viscosity (PV), valley viscosity (VV) and final viscosity (FV) were increased to
5801.00+30.41, 3805.67+76.14 and 5836.33+£106.17 cP, respectively. Breakdown (BD) and setback (SB) of rice flour were
reduced to 1990.00+128.11 and 1991.67+34.08 cP. At the same time, TGase increased the tightness of water binding,

improved the rheological properties and fermentation capability of rice dough, increased S,, to 9.24%=+13.07%, decreased
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T,, and T,, to 1.40+1.80 and 30.45+2.28 ms, and increased Hm to 8.60+0.11 mm. The porosity was increased to 50.51%=

0.90%, which reduced the hardness, adhesiveness and chewiness of rice bread, improved the springiness of rice bread and

improved the textural properties of rice bread. Correlation analysis showed that T,, was negatively correlated with the

formation time, and Hm was positively correlated with C3, C3~C2 and VV. And BD and SB were negatively correlated,

chewiness was positively correlated with C1, specific volume was positively correlated with FV and PV were positively

correlated. The results showed that TGase improved the quality of rice flour, rice dough and rice bread, and there were

different degrees of correlation among the improved indexes.

Key words: transglutaminase; rice dough; rice bread; silty properties; pasting properties; water distribution; fermentation

capability; correlation analysis
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o P EFERBG A PR Bl IR OR
B RAF Wik S5 /Rt T ILFLan A PR DT
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Table 1 Mix powder configuration

- Fi(g)
INZE R KA TGl
INZZ Ry 700.00 0.00 0.00
Kby 0.00 700.00 0.00
0.20% TG KA 0.00 698.60 1.40
0.40% TG KA 0.00 697.20 2.80
£70.60% TGREFHIAKAY 0.00 695.80 4.20
0.80% TGREHY A A} 0.00 694.40 5.60

KA TN W 7K 53 & 3 I GB 5009.3-2016
CE 22 FE AR ME R S 7K 53 22 DFE 105.00 °C
THEPED, ARSI I =K, BOPE,
1.2.2 KRBV BRRERIE 28 Santos 5517 197
AR B M, R A Mixolab 1A S2 B0 BHE K A5 5T
PR T ZE M ER 1 1RG4 o B de /N2 4
FIKA S35 R Xt BN as (o IRA LGS GEVERE P AN
T E 58, NI IR E N 30 °C, A FF 8 min; R
J&, LA 4 °C/min WEEZEFHZ 90 °C, IFRFF 7 min; &
J&, P4 4 °C/min BOEEEFEZE 50 °C, FHARARFE 5 min, &
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1.1020.05 nm M#E, MEXETR N 2, HZF5 0
FKF . C1ORITAT BEA e R « C2 GI#RBh B e
/NS . C3CIIFART BB KAHFE) . C1~C2(HE 5T
SSALEE ) FT C3~C2 CHIALIH %) .

*2 WA
Table 2 Preparation of dough

TR RAE#H(g) K(g)

INFZ R 55.29 34.71

Kby 51.58 38.42
0.20% TG I KA 51.99 38.91
0.40% TG KA 51.99 38.91
0.60% TG AY 51.99 3891
£70.80% TG AN 51.99 3891

1.2.3 KEPWIMEARERIIE 28 Palabiyik 557 (1Y)
TS, FH TCW 3.17.3.509 PLsks BE 43 M
SrMTRE 1 IRG R ORIALARR:, ZINZE 8 TR A 53 01 Ay
XHRERNZS . 433 BUER 19 4.00 g PR E T FE 0
i, SRS 25.00 mL ZEME 7K, FANES A 7 iy 8kt
Ei0E & o5 ) el v UL W= W =Y & O JA ) (S i Ve & ST E )

960 r/min, ¥F£E 10 s, RJGHFEHUEEHIZE 160 r/min,
B HE, PA 10 °C/min /Y3 SR AE FIFELZE 50 °C; 2R
J&, 76 50 °C FTA#$F 1 min 2 )5, L 12 °C/min Y3
PR SRR LN E 95 °C, IFREEF 2.50 min; FJ5,
LA 12 °C/min By 3R BERFE SRR A 2 50 °C, Ifdesk
2 min. KI5 VVEHEREE) . PV (WEERGED) | FV (R
ZOKEFEE) . BD (VR A1 SBCEIAE{ED) S5 S50

PRI EIIE =R, BEFHMHE.

1.2.4 SKREFZKSFAANE S8 Niu 809 07
BREEIG M, T NMI20 KA 5 1 IREH
JIT I (7K 535341, /INZE A KAy 4331 SRy et BECRT

25, SrRIEGEE 19 10.00 g PRI AOK (3532 2 %
AEM K RGN ) b sl A5 , 1 a1 3R 2 a5 bt

JEALBLTE 30.00 min, ¥ 2.00~3.00 g 1 1A 2.4%
PR R I AGAE b EA T, 54 Carr-Pur-
cell-Meibom-Gill( CPMG) Jlik v /5 %1 il 5 T A1 89 T,
CREm st R a]) o 3m AR B A S AT A ) T,
LA ARAT T HT 1Y T, , (456 7K HE ) sth R B E]D) | T,
(ARG i sl 7K A R S R A 1)) A T (H HH ZKAE [R5t 74

FsHE]D), i Ak SR AR T AR 1Y) S, (S5 57K

T Sy, (NG i sh /K & ED) AL S, (A /K& #) .

BFRE L EE I =k, O AME

1.2.5 KW AR FRPERIE =88 Li U a0y
R, FH MCR102 AU 2R 1 1RGN
ST RGP AR REE, NSRS KA 4331 Sk et BECRT

25, SrRIEGEE 19 10.00 g PRI AOK (3535 2 B
AEM K RGN FeE s A5, B AR 2 AR 2,

I AR IR BB 30 min, 2R K 1 A 4 ks o

JJEEEE S 2.00 mm (TR EZ, 37 RIPKE TR ) iR AR A
b, WIBRZ AT . PEEUEAE 40.00 mm AR, 5
E AR Z [ B TE] B> 2.00 mm. 7E 30 °C T, T Al
LA 0.50% 1N ZEHEATIE [EI 2 0.1~40 Hz 14X B0 3
L HHOSRT 21 KGN, SRAS 1 AR
SRR G (ERERED) il G" (FIFERTHO o

1.2.6 K A BEHERIE 208 Cao & 097
HRYVEE 2, H Chopin Technologies % W% i 2843 il
REFE 1 IRAH T al T A B9 K 18 T, /INZE R RO A
SRS RN A . 43 5lEGER 1 H 200.00 g KL
2.40 g TIEEFT 4.00 g ERINAIK (FE3e 2 FAER KR
T2 2.00 % BRHNzK) AL AT, B 315.00 g Ay A
HUE T R, i A HF R 2 R B LI
T, 2 AR E R RS (7% ZETTAG . T A
e 35 °C N A 3 h 1528 FAAE RSB Y Hm
(B RKEEE) . TxOTFURIEER CO, AYRTTE]) AT R (AR
FEREO .

1.2.7 mAHWET 2 Sr5nlHGEE 1 2k 200.00 g, il
A 12.00 g WKy AN 36.00 g FBEIST, 3451k, BR
7= 16.00 g FTERIRIS IR A ¥ 2.40 g BEEE /DB
38+2 °C PiR/KIELL 5 min, FRAHEEL B,

KTk, Bk A Rk B IR-G 4, InEl 4

TR CRFHZK R T K 3R 85.00% )13, B35 i A1 5
I 16.00 g B, R ERALA A A S PN 1.60 g
PP S PAS R A . FREL 300.00 g [HHITEREE
BN 85.00%., HREEN 37 C MR AFEHEEA 2 h
J&, A 2k 185 °C, T2k 180 °C FY¥EFE )% 20 min
B, A .
1.2.8 SRIEALELARMMIE A e 2 M Kim
SEM TSRS R . T FES TR E S R R LY
i, B I AT EE R LG (HRIK RS
7)), SRIGIRZ A K P LASAS T AR . A i
SN =R, BEFE,, ARE L N ARG AR
ALY L2

wﬁ@ug:%

o V AEEVATE, mL; M IR, g.
1.2.9 SKEMSFLNE S0 Santos 57 (Y771
FEAE M S . HEET o i T ) AR = IR 2 A 2.00 h
J&, VISR 25.00 mm #5, SREENE 5 image
AR L A FLBR SR T 50T o
1.2.10 JFEHIIIE Z08 Calle 1) 1y =R EG
2, SR TA.XT-Plus BAa G 52 i 4 Biks) o 16l
¥4 2.00 h J5, MBS 0 BC= A 2.00 cmx
2.00 cmx3.00 cm Y TAIELE AR, BORE B 2k
e O FLIX ., dH A2 25.00 mm (7[R F:
FEIR I, #R3L L 1.00 mm/s B R RE3H B A 71056, 38
SLTRRFEESR 37.00 mm, THELRYRATRE A 50.00%
AR AR IR AL | SeE | oK RIS . A
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AFRSY I =R, BOFIE .
1.3 HIEAIE

s iriz JH SPSS 19 A7 rA R I 2555
Hr(ANOVA), “FI% 2 [a] Y . 3% 2= 548 i Duncan
WixE . X4 P<0.05 B}, 25 83, ¥iE B
{HEbRUEZE . >R Origin 2] I FIR A B2 ZR #b A6
B EATASEME ST
2 ZERE5HMh
2.1 TG BRI BREFERISN

TR A SIS A BRASHE A SN HR ANV £ T TR] T8 A
BE, DA PR SR ANTE R R . Nk 3 PR, 4l
KBTI IK 32(68.80%+£1.92% ) i T/ NFE BT 7k 2%
(60.00%=+1.72%), I B2 H A b s S = 0 TE 8y
AT B ACRT = BN TG BJS, KRBk
T TR, X SRR SN FH TG FEH T4
IINZER S WK SR TR 2 1e— 2, PTREEWSIN TG it
J& , K A A A SR e 55 3 R 2 iR e 3k = () e o
e-(p- 25 S 36 ) 96 2200 S KB 4 1 e (T AR R 1Y
Rk RE 115, ] e 2 b N FE 1T
PR B I K S A 7K P T S A A IR AR I, 35
{25 (B SR K RO am IS I KSR T i A R A
B N TR PN S Pl &% e = A L1 e X ¢ O R/ va o 1 & BRI R 2 1 14
45, MIMTHEFEPR ISR BT, 7EKRE A TG i Eesk
BN, K FARFAAS (70.40%) , B C1 (B HTEAK
(1.12~1.05 Nm), BLEHFEA R IIZK &4 TG B
QI K AT AR A FH S ot ), B T AT R
KR . FEE B TR) AR K T A B TR 4R, BouRe Bl Ta] ik
£, K AT AR £ o KA 9 RR o s TR B /INZE By 4,
TG [ (4 A I A KWy 8 B s Bk 1a) 7k v, Koy i &
0.60%TG Fiff A} £2 o B 0] 15734 8.00+£0.77 min(Hx ),
XAIRES TG MfE bR T 5 88 s 2 A Bsg B,
A5 8 1 14 e B T [, IR T A ) R A G,
Bl e >k T A2 g B A it 59 0.60%TG By
KB AH L, B 0.80%TG il 14 oK Wy £2 a2 Bk [B] A5 JUr B
IS, 3T BB PN S AC I BEME IR 13 o025 PRI ER 43
FMILELE Y, C1~C2 KA FXT P FE Y 7K 37 58
1, ZAE R IIR E AN ) 508, 5y 35ka . Salik
BAH EE(0.60-20.03 Nm), ¥l TG Bifgf5 K C1~C2
{H AR TG Bl 5 H N 0.60% I ik 2 H AR (4 (0.40+

0.01 Nm), RI#shn TG BRI HIAS B 3R E M 2 T
A, C3~C2 ARFRTERT PRI A AR , 122 (B Rk R 1 A
HRA Gy . FAnalikKops A H (1.3620.10 Nm), @81
TG BJE KM 2 Tk, Horb TG B84 0.40% A9
KWy B G WA (1.5440.12 Nm) . TE RGBS Ta] 2588 5T
PINZK Ty 2535 381 e AR B T A 2 (s TR] , B S sy
7K A T R, e 2 W T X 28 S5 A Y 5 55
KA FAITRE BB T8 Ll INZZ AR, — T R/ N2 1T A (W
TR AT K (S EAEN KRG ), S5—JF i
7INZE T A 55 PR U B 1 28 5485 TR ET AT (5
fERTRASR) . MELCKE S TG B A,
K T R BB TR 52 B0 50 Ue 5 G g ks B CRoA R B
0.4%TG JgH] T AR A TRl B 0) o AN BRI A
BEATHT, KM E 0.60 % TG P B AR BA o
2.2 TG BRI RS20

WA P — e R R 1 Sz e v o B4 5 R, 33X
X HEAL A —E NS E. PV ZIEM K
ZH PR (R L) RS BE, VIV AR B & R}
MIRARRE B, FV 2 LS R isbRG . BD AR IR
faxEE, SB S MIfa e, BD i1 SB &R Wik i
2R PR PR, FE I ORIE sk ) 24k,
2% 4 s, HS/NERMH LR, KA PV, VV. BD, FV
1 SB #: /5 . Bruneel 259 R W], 24 DTT B IR R
DT 4 P 205 S5 AR B TR P B BEREAIR . AR S50 P s
TG B 5 KB LRGN, X TTEES TG B 5% 3 )
KA . B2 TG BEA] ARG IR (19 e 2kl 5
AR KA 55 TR T s S Ry il A, B R A4
BT AL A . 24K B P 0.60%TG BEHT, KK AY
PV. VV Fl FV ¥k 845, 475128 5801.00+30.41
3805.67+76.14 F15836.33+106.17cP. Bifis TG Mo
PIE—E 1, BR H BT S5 /K B 485 A s T E3E My
XK B ZE 4 JIAEXT UGS, S5 VEMES & Kb, DA
AP TE AR AK, HESER A S A", R 2 0.80%
TG BRI LG AR T 0.60%TG Biff, H/hEZ
ByAA EE, KB EY BD Fi SB AHAI, 1 TG WA INA
FEAR T80 BD F1 SB, AT fiEJE: TG BEAZ B K1Y
B RIZS £ FA AT LIS i — TR SR 2200, TER vk
R, BRI S R TR KIS i R 1 4 s e J8] BT ) 2R
H P2 e, MRy 9 BD A1 SB, fihiI>K 18

3 KIE TG W& X AR by BRI 4 52

Table 3  Effects of different TGase content on the properties of rice flour

F4E (Nm)

Fi e (%) RAERUKE(%) FasEmtE (min) - JE A ] (min)
2 C1~C2 C3~C2
INFE Ry 60.00+1.72° 1.07+0.14°  0.48+0.01° 1.88£0.16°  0.59+0.02°  1.400.11° 7.1040.68" 3.35+0.30°
0.00 68.80+1.92° 1.124£0.19°  0.52+0.03° 1.8940.17°  0.60£0.03*  1.36+0.10° 3.50+0.32¢ 1.02+0.07°
0.20 70.40+2.07° 1.10£0.17°  0.63+£0.08°  2.14+0.16°  0.46+0.02°  1.51+0.12" 6.30+0.60° 0.87+0.05°
0.40 70.40+2.09° 1.0740.15°  0.62£0.06°  2.16£0.19°  0.45+0.01°  1.54+0.12° 6.5040.52° 0.78+0.04¢
0.60 70.40+1.98° 1.05+0.15°  0.65+0.09°  2.15+0.18"  0.40+0.01°  1.50+0.11° 8.00+0.77° 0.87+0.05°
0.80 70.40+1.96° 1.05+0.14°  0.65+0.08°  2.16£0.19°  0.40+0.01°  1.51+0.12" 7.60+0.73° 1.05+0.08"

TE: BHIAR AR NG FRACF ML Z 122 53 1835 (P<0.05); F4~K 7[R
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Table 4 Effects of different TGase content on gelatinization characteristics of rice flour

HEEE(cP)
ity 75 £ (%)
PV A% BD FV SB

INFE R 3432.67+32.01¢ 2358.67+44.74° 1062.33+30.53¢ 3780.33+51.08° 1429.00+8.00°
Kby 5655.33+115.60° 3457.67+67.06° 2197.67+94.82 5580.00+74.08° 2122.33+7.02°
0.20 5651.33+43.68° 3669.67+156.15° 2053.00+64.90° 5638.33£108.51° 2039.33+115.63"
0.40 5779.67+20.74° 3726.67+82.37° 1981.67+140.01° 5766.00+104.31° 1968.67+58.23¢
0.60 5801.00+30.41° 3805.67+76.14" 1990.00+128.11° 5836.33+106.17" 1991.67£34.08°
0.80 5670.67+229.24° 3680.67+116.00° 1995.33+81.38° 5672.33+131.80° 2030.67+31.82°

AL T St e BER? . o, TG B35 &2
0.40% B, k54 BD il SB [T, 53919 1981.67+
140.01 F1 1968.67+58.23 cP, AU IIP BRI .
Wbt gE B2, XY TG &5 0.60% I8y
S FHIME . AR B s -5 7K i EC AR 22 K,
B A Mixolab A1 RVA {345 2 X 5 Fn H 19 A —
1. Mixolab A BT ZEAIIL BIFHE, F5 e rLi i<
B i), T DL AR A R AR 55105 A, 1T RVA
S 3F IR T R A R, PR R A I R Y A
5 2.1 o R C3~C2 Z5RATEEAAH] .
23 TG ExREEK S 2 HaIE0m

K R SRR IR 5 K & A KGR, TR HAA 26
SR T o 1T AR K S8 43 AT R i 25 T Z2 Rk
ST, SRS AIRKOC R . ANER 5 R, ASSE5
AR A ) Sth ¥4 1Al 2> A i 3 1> CMPG R T B
T,y Toy Fll Tyy, Ty RS E AN ERL G IS
7K, T,y X N T 25 1 M 4% N FEAE AN 55 sl oK,
T,, REEH ML Z /M H KPP, T, B a) g
RRWIK 5B A EE GHRE%, S (HE/ MUFRIZHR
GyAKAT IS EARAL . /N AT L, sk F Y
T, fERS=, B HH | ks GBI T/ N
Byo FILAiKKrAHLEE, 24 TG B &=k 0.40% B K
H1S,, A 21.02%+0.21%, BL I K A S,, Al
S,y A, A —E S TG B sCBOK R ()5 KR
-5 T8 85 5T 1 BT B NS e 1 285 1 R 2644
2, A BT A A BRI K BE T, B A G i shk
5 A KA NG GK . BEE TG B BRI, K
M T,, W, 24K H 3 0.80% TG M >k i 41
FY T,, P2 28.45+0.04 ms, PN S HAk 2 8] (9 AH

VE AR 550 8 11 BT R AR RN EUST T 1Y St A Al i
LA TG B s K 1w A AR 5 i sk i gl G R EE 3k
B LR b KA oK S S G R EEAS /N2 T A,
1 TG Fif P 38 o 3 oK i e T, A1 S, SR mk
A IR EEEREE . AL R, 7 0.40% TG A
KIS, fe ok, HARpK Iy s, XK H b 7K 4353
TR RACR A -
24 TG EXREERT RIS

[T i Rt G SR S e A A A /) AT E -~ S i LR ¢
H R, KMy X T AR A R ) S i) S B S A R e
A ML T RS F Sk 2. & 1 S >KiE By
G'. G"Fl tans FEEW R ITL . G IR
JoR A2 [ B, G IR RS P B IS BT, tands
G"5 G'HIILEP, HE 1A FIE 1B 7l H, 5/828
T ATAR EE, KA B G GMER S, TG BEEAR A
i G'F1 G", i K a7 H 0% AR Rk R i /N
M. Tomi %524 i@idf4 0.50%TG BEINA & K& 1
/N T A S ER R G5 GURRRIIERR . WS
FEHRREGSHASFMERN SR A, MEARALER
G G GUR R, ALE R G5 GUR R, AT e
J& TG B RGAE A ™ tn] G 5K m Ak
Sy A 2%, TG BB K B ok oy ah -6 00 5
2 AR oK T A P AR TE B T BEAIR T AR AR
Kl 1C a4, JIrA A ) tand /8T 1.00, 15687 1@ A1
SR LY T DRSO, B 2SR, B H] tans
RRELA 2 ) S T 5 v, 1t BH T A iR AR T B A B
S AR EE R PT, 5/N3E T ATAR B, oK T AT B tand
BAIK, TG B & =035 K B 109 tans FHsr, B
TG Bl K a7 AT A S AR TR R R A GG A, 2307

K5 A TG B X R K 737045 550

Table 5 Effects of different TGase content on water distribution in rice dough

i (%) fi1E] (ms) Fri (%)
T21 T22 T23 SZI SZZ SZS
INFER 0.00+£0.00° 49.76+0.56" 220.76+21.75° 0.00+0.00° 99.46+0.02° 0.54+0.02°
Kby 0.00+0.00° 32.37+0.38 407.19+74.71° 0.00+0.00° 99.90+0.02° 0.10+0.02¢
0.20 0.00+0.00° 32.48+0.03 464.73+165.11° 0.00+0.00° 99.72+0.08" 0.28+0.08"¢
0.40 3.760.00° 30.56+3.47° 733.93+49.15 21.02+0.21° 78.94+0.21° 0.04+0.01¢
0.60 1.40+1.80° 30.45+2.28° 618.29::298 20" 9.24+13.07° 90.40+12.86 0.36+0.21%
0.80 0.00+0.00° 28.45+0.04¢ 271.44+97.14° 0.00+0.00° 99.70+0.10° 0.300.10"°
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Fig.1 Effects of different TGase addition levels on rheological
properties of rice dough

TE: A fERER AL B FERCRE; C: HFEMIEDY].

R AS T, ISR R, K] b/ N2z
T A, TG s K T AT DA 550 [ 44 [ Rl o v AR 5%
AR, FHod 0.40% TG B IVE IR S s, el /NG
R AR
2.5 TG BEXKEE A& B RIS

THT AT 4 2 19 E T S A IE &% 1o T o) o ) S e N

2R, W H DA A R R R I AR BRI =S RE ok
P . Hm S5KEMLM ELAE A G, L7611
FEACHE RN SME s Tx A1 R 5 oK W 33 rE A e,
Tx B EKH CO, RN e, BN <4 R SR
B CO, 5 CO, M HUAE, R R B A i A 5=k
BRAFPE S SR 6 P, /N2 T AAE b, oK T T Y
Hm {H5 /N —J7 1, K A 7=k (B o, 14
BOIT/NEmHA . 55—J7H, K H 8 N4 4s
K325, KT AT B3 22, B Tx B la] 4 (i 4]
SAGT R EAGOR), By SRR 22, TV R
T kAR HmP?), TG BERETE—EFEEE ok ok
T A B & R, B T 1 A9 Hm A 7.00£0.06 mm #2
7 & 8.90+0.13 mm, iX EF /& TG BEHERE N K i A
MRFSCPE, BT E Y R {E N 84.90%+0.35% $2&Ft
& 86.20%+0.25% K [T A Y REA M 22 2 HH T R
ARREPE, ITLL TG B SRR 3RS 5 /N2 1T A
P AR EA B T CO,, 2w K i A i +F
A, BRI i R AR, (R R ARSI BERE IR T
B3 AR I BE WY 43 T N 4% 4% K4 [ ARG k¢ Tl F 355 <
PEU, R BEARFHSIE , KT 00 = SRR T
/NZ AL, TG B — 2 72 R el Bk H B9 RS
P, Hidr 0.4% TG BFRFSP RS .
2.6 TG Bz REBLLARIF M

P25 R A T A i TR Y SR RSB, dnEl 2 mT
1, /INE AL 25 (2.5040.19 mL/g) B i 25 T K i,
(1.49+0.15 mL/g), RNFEIE @I TG B4 e =K T
LAY EEZE(1.51~1.67 mL/g), B KA T . 24
TG B & 58 0.40% B K AL A9t 25 e K (1.67+
0.17 mL/g), M5 R 55 0.40% TG B <
PEEIF AT . BEE KK TG BFS B —2 3,
{HEZE TG B IESEIN, ARG BREF, ma
NFRLH S M 0% . RS, R RE RN, i i
FeZsd/ N KLY FE 2 B—E 1 R % TR, K
B 0.40% TG B REEY LA R, (HIZ 5/
LY LL AR SR —E I 2E0E
2.7 TG B3 REESFLAIS

— U, LGB R 2 | A s) . RNGE
— PR A L S B A A R, InEl 3 TR,
FINZE LA Eb, RIS FLER D, FLERRAK . B
# TG B = RN, K FLIER S B 5 vk

6 ANIF] TG WS H A K I AT A 1 ) B2

Table 6 Effects of different TGase content on fermentation capacity of rice dough

fif i (%) Hm(mm) Tx(min) H.CO,(mL) 5125 CO,(mL) R(%)
INFE Ry 35.80+0.32° 88.50+3.02° 2357.00+9.78° 245.00+0.92° 99.90+0.31°
E S 7.00+0.06° 37.50+1.48° 1436.00+6.13° 217.00+0.83¢ 84.90+0.35°
0.20 7.90+0.07¢ 33.00+1.35¢ 1407.00+7.92° 222.00+0.70° 84.30+0.23°
0.40 8.90+0.13° 40.50+1.52° 1318.00+5.42¢ 183.00+0.82¢ 86.20+0.25°
0.60 8.60+0.11° 31.50+1.22¢ 1441.00+6.82° 235.00+0.78° 83.70+0.46°
0.80 8.40+0.09° 30.50+1.09¢ 1395.006.24° 239.00+0.85" 82.80+0.49°
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Fig.2 Influence of different TGase content on specific volume
of rice bread
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Table 7 Effects of different TGase content on texture of rice bread
il &5 5 (%) HRE(N) FPE (mm) R (N) NEL IR (m) )
INFE Ky 1.75+0.23¢ 13.18+1.28" 1.06£0.12° 14.07+2.76™
ES) 3.85+0.90° 12.75+0.54° 2.28+0.53 28.87+5.71°
0.20% 3.75+0.14% 11.44+0.44° 3.38+0.06° 28.70+2.18°
0.40% 3.34+0.82° 13.17+0.76* 1.54+0.40% 20.214+4.43°
0.60% 3.24+0.60° 12.54+0.24° 1.60+0.07* 20.10£0.44°
0.80% 2.57+1.60° 12.2740.51° 1.65+0.93% 12.91+0.95%
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Fig.4 Pearson correlation coefficient matrix of rice flour, rice dough and rice bread
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