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Effects of Glutamine Aminotransferase on Quinoa—wheat Dough and Bread Quality
XIA Ming—jing
(Grain, Oil and Food College, Jilin Engineering Vocational College, Siping 136001, Jilin, China)

Abstract: In order to develop quinoa—wheat flour bread with better baking quality, glutamine aminotransferase
was used to improve it. Study the effects of transglutaminase (TGase) on the quality of quinoa—wheat flour from
the aspects of quinoa—wheat flour’s powder parameters, gelatinization characteristics, dough texture, bread
baking quality and aging characteristics, etc. The results showed that TGase increased the water absorption of
the mixed powder system and prolongd the stabilization time. The gelatinization viscosity of the mixed powder
system was increased, and the aging and regeneration of the system were suppressed. With the increased of the
amount of TGase, the hardness, springness and cohesiveness of the dough increased. When it exceeded 1.0 %,
the change was not significant (p>0.05). Bread quality results showed that the addition of TGase improved the
bread gas holding capacity, increased specific volume, sensory score, elasticity and cohesiveness, and reduced
the hardness of bread, but high doses of TGase (>1.0 %) would cause cross over—linking, reducing the quality
of bread. The results of aging characteristics showed that the addition of TGase reduced the degree of aging of
bread and suppressed the aging of bread.
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UTAEk , BEAE 2 M) ol 1 B IR E DR R, 4R
il it SR 52 0 B 7 T R, Rl ot AR E SR
(B L (H R T AR Bl = T A3 2 1, JC AR e o
VE R h 5T B4 1) ARl i, DAL AR A 0 /N2 by i A
ST, T3 AT 8 om T3, 1) FH S 0 700 X G
a i BT AT R o A ZBERL 5% 2 (transglutaminase
TGase )i — R 542 M HIALEE I A6 1 22 it 0 R
A, TGase BEMSME M 11 5 A1 I B ol 2 R o Bk - 1Y)
e—Z HE R AR AL LI y- R R R R G R
L, LR B 731 N AT ) Y e—(y— 2 2 e ) #i
AR RS, DT Rlcst 2 1 T A AS A FI D EME T . AR
ZFIEIRY] T TGase REUEIY SRFFE My KAy  F K
oy S TS Hoy 1) T AT AR 1 A L% o I o AR BF 8 0
TGase XFEEAZ —/NA oy i BT AT 280 R LA BRATHE A ft e
BUF YRR A TH 4 .
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SEPUEAC BT, DR A R AR 2H U HER N iE A
Ky EFEY . R, B P I A R
EIEHEM T AL P KRR 5Nk
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WHFEE SN2, P ITERT IS N B 1B 2 22 By s I
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HWS-080 i &4 : b IRE R S B & AT IR A W 5
KMO86 AL . |-l i a7 BR 2 Wl TAXT PLUSH)
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1.3 Jrik
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W8 2 (it LA TIR B AR BIRE A —/NAE Ny E 4 CF

PRAF IS BT R 2 2R (25 CO .
132 MHEHETZE

Z:7% GBIT 14611-2008 CHLIMKTL /N2 K3 T 4t
S TS B R B ) WEAE B TR — N oy
T A IAE , BRI

DFRFE R 200 g B2 —/NAE S 1.5 %ol R 9 %
B 1.5 %Eh 10 %0, /K& 65 %, TGase N IRy
W0 %.0.5 % . 1.0 % 1.5 % .2.0 %,

2) AT Kb R TS e K o A BTG BIL, Bl
S A28 1y T A9 B EL A B, S 3l B DAL T 4 43
T, L 22 1f ATk 381 1 A7 70 o0 0 RS (401 30 min~
40 min) o

3) KT AT TP S5 B A5y, - RE T i
Hoemm ) b, TR A (30 £1) °C, 1R K 85 % fiE
KFAHAZEE 90 min, 53 AL & ¥ 55 min 5 80 min B
JE T HLYR 1 A — R, HERR

4) R < W 2 TRt %) T A R T LR PR, B A
Ji FRSARGIEA T Y , I S ] R e SEHEBR MR

5K« UG5 A (30£1) °C, VR 85 %I
KAAEER 45 min,

6 ) HLIE < R 45 ST B 26 A JE R HLRE | IR — T8y
215 °C, Bf[A] 254 25 min,

7ODSE - 1AL R A 2 S5 I 20 min $EA T HLZA )
ME AR A TR 24 h J5 BT HARFE FRAII & .
1.3.3 DRI B

27 Cornejo SO 7 IEMEAEIE 0, AR Hi 3.5 ¢ #F
iy 14 Go7K o336 KRR S A 3 7K T A 25 SRR EURE o 5
IR BRE S S5 KAE P B E 53 BT X (rapid visco analyser,
RVA) TR & TIRA P 5 22 5 AR
A BEAREA A 3 YK, b AR
1.3.4  TH A BRI o

S5 WO I L ISR IE 2, B 100 g B2 /N2
B35 0 %.0.5 % 1.0 % 1.5 % .2.0 %H) TGase IR
G I 65 %7K FHIEFIEAILEES] 5 min BT AT, HOR ff 5
LA TE (30£1) CRER A TR 30 min, KK IS
B THT AT PSS ELBRIE S 40 mm . ET4R 38 mm A4 B A
&, 5 4 000 s SO T A 164 7 4 B A 43 Mt (texture
profile analysis, TPA ), TPA Il & S840 F - ffi ] P/36R
B3k, AT L 1.00 mm/s, 11 1.00 mm/s, 5
R 1.00 mm/s, JE4A 1L 50 %, ik 11 5 oo 1 AR
FEII A b 0 T A R R R B B B R A, A
FERIINSE 5 ~T IR
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1.3.6  THIAALSTRARRE A I

Z: 7% JR) I B A S I 52 T3k, Y AL T 6 1)
FEN B 12 mm, B ] B4 B DR T TPA MK, 5 2
B < AdH PSO B3k, AT 2.00 mm/s, P E
B 1.00 mm/s, 5 33 BE 1.00 mm/s, JE46 H 50 %, filt %
73 5go 1R M A R R R SR B TS
BERL S R~T RE RN .
1.3.7  THLECE RPN

AL TR E P 7k, i 10 AT /N, X
B AL B E S B TR Ay, BARPE AR LR 1.

x1 FREGREITESIRE
Table 1 Sensory scoring criteria for quinoa coarse cereal bread

TRFR AR IFIIhRiE IMH

T2 AR (V-360)/12 0~45

PO W2 e 0~5

F B T S AR SMERRE 65t B i 0~5

[ MUY cERES BRI G, AL 0~5

P RRGEII e 0~7

SUREEH SN, TALBRHE, 41215950 0-20

PR FHONE AT, TRRER 0-8

B3 T AR AT AT 0~5
TEARBOTSr 57 GB/T 14611-2008CHEIMG Y /NAZ 3 17 A ki it
K PR EEEE), AN 360 mL 45 0 43 A BUK T 360 mL, 4544

T 12 mL A35548 00 1 4.

1.3.8 TR E

TALGAAE 1.2.3.4 d I, SRIZE 7R 334 RSO0
A AR EA T I R , 278 e S B 7 95 2R AT
SE K TALYR T 5 T RER IR I , ek 40 H T R
FRUL 3.0 mg R TR & TSR &H, A 9.0 plL 4k
K, TE 4 CTVH 12 h J5 kT, 22t #ag (dif
ferential scanning calorimetry, DSCORGIN . S80UNF . F14
HE 25 C~100 °C, FHELER 10 C/min, A3 FEIAHILIR
J¥(To ) WEAAIRLEE (Tp) ML IRIREE (Te) JE{E(AH)
14 BfRib

JH Origina #XF2: ], i ] Minitab18.0 25/ X} 4%

2
2.1

HERES
TGase X T AT#3 BT RFPE 520
A A5 RSO AT LA 5 T DA AR S e, 2 s i
B —/NER BT BT AEER I TGase X2 -
ANFERA BRI R R DL 2.
R 2 TGase WEE—/NEH B ER R
Table 2 Effect of TGase on quinoa—wheat flour quality

S VA
w

WL %  WOKEE%  JEARESR/min - FRUERTRl/min - 5540/ Fu
0 67.840.2" 4.00.2 5.6£0.1¢ 652"
0.5 67.1+0.1" 4.7+0.2° 6.8+0.2° 60+3
1.0 66.7+0.2° 5.3%0.1" 7.620.2" 5422
1.5 65.320.1" 5.7+0.1" 9.320.1° 4612
2.0 64.9+0.1e 6.1£0.2° 9.9+0.2' 3941

U RING R 7R 22 5 3, p<0.05.,

3% 2 AL, [l BEAZ —/NZE R s N TGase , T ]
MK Fe 4 i 2 RRAR, X —45 R 55 Huang 551 Niu 551
MRS 25 5 — 30, AT X2 T, TGase fEH T2
F {75 B 1A 5 22 R R L SR B, AR SR IR S /K T R L
I EREAL, (A A K B2 FEK. Chanvrier
SERE Jia SIS 2 B A UK A I R, K
o G EIERR LG SR K IE 25 A N I SE R ik
FE 1) B i B AR 2 52 1) ) 1T AT AKCOR I R [, 2SR
W, TGase [T A TR A1 4T BSGHSF TR] A% HsF ) i 25 4
K, 80 W AL, 528 4L AR HE, 2.0 %TGase
T AR R 2B T 89 %, S5ALEERFAIR T 40 %, X 5
REFCFH IR G5 RAL, FLIRE S S04 % B ) 27 £~
AN BT A AR AN TGase g% 3 1E K 1 A1 (1 Fa i B
(i), RAARK T AT ) 553 A o
2.2 TGase X247 —/ N WP HIALFRPE 5 M0

PR A — s R P sz e T o] i 14 i B, 3T
TS A —E NS HME, BIR TCase NiEEHE
VERFIERZ i bR, ()2 TCase i i 520 & [
Jo M R A G 22 T A A AR s o TR 1)
B, TGase X ZEAZ —/ N By ISZMAIANER 3 7R o

R 3 TGase WEE—/NEMHULERER R0

Table 3 Effect of TGase on gelatinization characteristics of quinoa—wheat flour

U % WL /P A FE P IR/ P AR P [l A= {Ei/cP LR/ C
0 2792+1" 2014+8° 777+6" 405613 20415 71.80.6"
0.5 2829+9' 2044+1° 7859 4034£3" 1990+2" 72.5+0.1°
1.0 2858+5" 2065+4° 79310 40254 1960+1° 72.6+0.3"
L5 28866 2081+1" 805+5" 4004£6° 1923+6d 72.6+0.0°
2.0 2910+14° 2098+10" 812+7° 3990+4" 189243 72.8+0.4°

T AR NS FREROR 225 B3, p<0.05,
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F 3 AT LIE Y B TGase R HITAYHE I ,
B0 B AR 26 B S (a3 K, X 5 RUAE TR
Huang 558 25 AL, X 02 i T, TGase BIMIA
et 445 T 7907 28 /K S R BE K 385 1 T A X 7K 43 58
G MRS HAR R MRS K, Huang 250\ o1 T 10
13 28 SR G 1) 22 B AR R T R ORI IR 1 IR
VE Ky - U BRI S 2 T BGm R E .
Hh BEF TGase B PR K TR AR R 1) e 2 ZH A
[l AR (B A, X221 TGase WEEHE —/NERY I EALA
— AR A
2.3 TGase X [l A1 B RE: A9 52 1)

T AT P SR e s I T AT ) 3 A e L L I N
T A BN T i, TGase X227 —/INAZ 1T A1 JoAA) 4 11
RN 4 iR

R4 TGase XEE—/NEHF S IR0
Table 4 Effect of TGase on texture properties of quinoa—wheat

dough
Wi /% /g L R
0 2490+20" 0.753+0.003" 0.109+0.006
0.5 2600+30° 0.761+0.002° 0.137+0.004"
1.0 2732£18" 0.773+0.014" 0.160+0.006
1.5 2820+11° 0.775+0.012" 0.170+0.002*
2.0 2830+15° 0.796+0.013" 0.173+0.002*

H AN R R 22 5 3, p<0.05,

Bl TGase USSR, Th1 AT RE E | 5PE K &b
R REIIGEH, 4 TCase TSI 1 %~1.5 %
IF, BEE PE SRR VR AR T 5 SRR A
R AL SEMR B 5T 25 AL, i J2 B T TGase AR
FH A5 TR0 A e 28 5 5 AR, T AT WK 3R B AT, T
VAT i B 7K A3 R, i ok R P i B K A i 2 e (i
AT AT R 384 K1), T A 1 5 =z ] %) 3R 6 {4 T 1] IR 2%
SRR, A S BRI K IS K TGase i,
10 A TR R AR AN B3, X JEH T TGase HIEH]
DI BB IR 22 RS I , TGase SCHK W 2357 F)
A s R 2 e Y R o
2.4 TGase A A S E TF4r

TGase X THIAL BT 2 416 5 PN .

#5 TGase WHELBFREEITESHFMN
Table 5 Effect of TGase on bread specific volume and sensory

score

I/ % 2%/ (g/mL) ST
0 2.82+0.07° 58.6
0.5 3.32+0.05" 67.5
1.0 3.5620.13" 68.3

&k S5 TGase WHBLRBFREEITESHZMN
Continue table 5 Effect of TGase on bread specific volume and

sensory score

IR % HZE/(g/ml.) EE S
1.5 3.42+0.03" 65.0
2.0 3.300.12" 60.6

T ARV NG FRER IR 22 57 8.3, p<0.05.

Wi TGase USIIEEAYIE AR, AL LA SR H o
I RIFREARA S, 2 TGase HANE K 1.0 %I}
LA MR E PR B K. = AR H TGase 22
R it BTS2 T R4 2R, X2 T TGase 1)
S ) T A T 73 6 11 2 I Sk (A4 T AT P A2
WK JEE MG R, 3 UM RIS o, 1 0 L A3 Tl G A L
Pz g UG B R E M . B,
TGase HYNIASEAS 1T A1 SR AR L 1 5 , BEL A 1 1A P A T
R, A5 AL LA AR, AL ORI B T R
2.5 TGase Mt FUHRHE IR

TGase X T BTG FFPE 00 WK 6,

% 6 TGase I E & RIFFIERF N
Table 6 Effect of TGase on bread texture

A/ % /g S R
0 3520+56° 0.958+0.003¢ 0.505+0.070¢
0.5 330597 0.997+0.002* 0.597+0.039"
1.0 2856+68° 0.998+0.014* 0.667+0.035*
1.5 411170 0.983+0.012"  0.624+0.025"
2.0 5532+80° 0.97120.013"  0.616+0.030"

A F/ NG RN E R B, p<0.05,

MF 6 TTLLE H TGase X AL BTAA FEME: A 5200
BEH TGase ¥ IR (4 K, T A8 P SR AR 1O, 3
— 258 5 Waranit 252H] Tamara 2520 45 58— 2, X
JEHIT TGase {23E 1 T 1 8 1 A9 AT A5 Th 6045 hE
Jygas, RO AL LB RGN, AR A PRI S
RUERAR AT, HAPERRRIEREE TGase BN Y
K, S KIG A, KB TGase 18 32 A2 U 1 i 25 1 958
HRIGE T 7 it SE A R S BT, (H TGase SRARES A
Bz 1.0 %

2.6 TGase A& LREE RN

5T VER 2R B — R T AL H b B B
g B, e AR VR 1Y 2 Ak T B0 L B
TRERRT R, MRS, LRI A BEHE 0.1 %TGase 41
TR, 573 1) 2L T 300 3 X6 A [+ i 7 ] 7 T 2 4
DSC M7, AR s N0 A7 S0k T 6,2 1 A 40 i 2%
HERINER T PR

MF T LA, IR = RN TGase , 1 A 7L i
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Table 7 Effect of TGase on aging characteristics of bread

MH fEERTE T/C T,C TJUC R AH/Jlg)
ZH 0 - - - -
5 445 5175 6175 2.23
10 45.63 4926  60.09 2.51
15 4632 5321 61.84 2.63
0.1 % 0 - - - -
TGase 41 5 45.19 5335 6185 2.17
10 4558  52.65  63.65 2.45
15 4730 53.16  61.11 2.53

T s AR

£ 0 d i, PUBTEIF AR, IXRWITER © 258 290
e, Bt 8 ST 18] P9 228 R A3 [ A Al 9 A0 4 i
To T, T..AH $I7ESE R, FWITE R LS iR EHE K, e by
BRI, 30, MR AT LA HE 0.1 %TGase 1
L2 AL (EAE A R A7 RO B PSS/ T
25 FIATHAL, X R TGase HUR N T LR T
—E AR o

3 i

AL LASMIN TGase BT, MIAE TGase X224 -
ANZZ R T AL i Jo S TR B 5 45 2R 3R W] TGase
RS 35 GG R — N I L BT, TGase HYIMAE TS
B NERWORET . RUERTTRE | 550 EERE
k. [FIY, TGase BEASHY KA —/ N ByMILIR R 10 %E
B IRNZAAR R A o3& R TGase R NTREE -
ZINAZ THT P R4 ) B VR L 386K T ATy s e T R 5
P, (HJE AR TCase B R BRI J34h,
TGase MUAIA 45 T4 LS 1SR B PFA Ty A
JEREAR e SRR M — R B A8 K, JF HR I
X L EALMHIRCR o 452R3EH] , TGase RETETR
UFI I T REE /N IR ZR , P HLTm AT L T A
57, HEd& i st AN 0.1 %.
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