Lot
WE it Azesitid |

Vol.40,No0.02,2019

ANR] F BB (v SIS e v (A1)
e ARSTITR U R R X TR ) X

REF KTR ,E B ,FERE % & &IF",E 72, Filip Amau®
(LT XFERHAFERRARTEEZRT LRI 214122;
2.7 NI RERRARNE, S &R M 511400,
JEREARER, A A EE R BI702)

An'

H E AR RR LB (02448 72 h) ey BRZBEMH S ERL A @O P, KA a-REASR AR
G EE S R R SR AR B & B 09 A M, 1B SRR R M 8 6P A MR Rk T, OF 4 A B KR, b
QAT RAEN, BRAW AEREH(FRD) A BTG a- AL R4 LA R EMR L F(p>0.05) /25 nA 48 h &
AR 6 M M RAA R, BAREOh #UEARE & (FRB) A8k 48 h #HEE @ &, P BF K | iﬁ%%%ﬁ% % LER
FROUB ERLBARFRE, KT OO MO ERRA, T2 h 8ERG O, B AT AT AT ERZ
F(p>0.05),48 h # BT LERE L PP RAL SN, @ i/ﬂ‘ﬁ'ﬁfr«i—xv

SR BE R, R BT R HOL R B AR G- ik k

Research on Ultrastructure of Dough and Aroma Characteristics of Bread
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Abstract ; Guangxi farm Qu Starter was used as starter to ferment glutinous rice at different fermentation times (0,24 ,48 and

72 h) ,which was then added into bread.The a—amino nitrogen content was used to characterize protease activity. The micro

structure and volatile flavor content of bread were determined using the laser scanning confocal microscope( CLSM) and GC—

MS, respectively.The quality of the bread was determined by sensory evaluation.The results showed that there was no significant

difference in a—amino nitrogen content in fermented dough containing the fermented glutinous rice ( FRD) before and after

fermentation( p >0.05).However, the network structure of the dough after 48 h FRD was the most stable.Compared to the bread

with O h fermented glutinous rice( FRB) ,48 h FRB contained more esters, alcohol substances, especially ethyl caprylate, ethyl

decanoate and isoamyl alcohol, giving the bread a more rich floral and fruity. Except bread with 72 h fermented glutinous rice,

there was no significant difference in the specific volume of each group of bread (p >0.05).Bread with 48 h fermented glutinous

rice obtained higher scores in sensory evaluation, thus making this bread more acceptable.
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FfE2 min,ﬁ‘[ﬁ%ﬁ(]20 r/min)j’)l{f;_,?ﬂf4 min, 15 12 g
AR ARG, et I3 1 min 28 17 DR
YA FER AL, PP R 3 min 3 AT 45 TE B T
A Al 5 min, 28 V) E) B S iR B 5 min, 3K
TR 5 AR A 46 (JELRE 38 °C , AHXHRJE 85% ) FHRE %
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Fig.1 Changes of pH and TTA value

during fermentation of fermented glutinous rice
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Fig.2 Extractable @—amino nitrogen content
in dough before and after fermentation with fermented
glutinous rice in different fermentation time
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48 h VERE AL AR T S o, HFER THEMO0 h
K PR TR B9 T L A, S G R AE T A XUR 9 )5 R T o
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29.30% . SPIREEEAA R 22w, BE B,
{2 H 250 g/ ke, e HT T A0 KUK BOSE MR AR R o M
2 1 vl BB A FEBIINE WER W ma b, R 2
s AE T B T B s, 45 A A7 8.86% . 12.66% . 18.18% il
12.01% , B SR H & AN W S5 e e, 8 5L 3 (8 A 71K,
AN 80 g/ kg™, Wl AR 5 Bl NS,
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X b 4 65.98% , Bif A BIFSE AT L & B, FLIR 2. TR
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il 24 rhRE X e AR 5 1, o TS SR N A9 35.53%
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T R F14) TR XU B SR BN

SE A 4 7T LU B0k 45 KUK 4 TR TR A%
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Table 1

Composition and relative content of volatile flavor compounds of wheat bread and bread

with fermented glutinous rice with different fermentation time

o PREE

M (% )

75 (min) HEAPEMIRAL 29 0h 24 h 48 h 72 h
1 2.544 1E3F 429 2.06 1.58 2.05
2 3.389 LR TR 1.76 - - -
3 3.556 RIRIENA 0.57 - - -
4 4457 Lk 2.1 10.78 - - -
5 4916 2.3-T—R - - 1.52 -
6 4.923 2- %R - - - 2.11
7 4.929 TR 2, s Tis 2.04 - - -
8 4.935 3-FH-2-TTH - 1.69 - -
9 5.421 & J5e - 0.043 - 0.13
10 5.432 E+—k 0.033 - - -
11 6.818 23— 1% 0.055 0.095 0.035 0.36
12 7.355 O 28.02 7.03 4.55 7.76
13 7.784 ST 1.87 4.09 3.16 3.53
14 8.411 2T 5 IR 0.86 0.60 0.60 -
15 9.224 BT 0.083 0.10 - -
16 9.973 + H L PR R b 0.63 0.043 0.026 -
17 10.166 oS 0.066 1.43 121 1.40
18 11.012 Sk 0.74 32.68 30.77 29.30
19 11.599 2— 1F % ek 0.12 1.98 237 1.59
20 12.113 3-T -1 0.38 0.40 0.21 0.30
21 12.211 1E % 0.25 0.85 0.56 0.71
22 12.989 3-FH-2- T 9.26 2.53 3.17 2.65
23 13.177 1EEE 0.24 0.33 0.33 047
24 13.363 TS 6.06 - - -
25 13.527 e 1.28 - - -
26 14.006 (E)-2- B 0.27 0.66 0.57 0.55
27 14.366 FH L B4z T 0.84 0.30 0.14 0.071
28 14.485 AR 2.1 0.13 0.17 0.26 -
29 14.786 1B 0.33 8.51 6.71 9.17
30 15.228 3-ZEHNE 1.16 0.19 0.38 0.28
31 15.556 T 0.78 222 2.07 221
32 15.952 1,3-C =8 1.51 0.17 0.16 -
33 16.207 2- I EE 0.41 0.60 0.58 0.53
34 16.342 B YA 0.088 2.52 3.14 1.47
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B I\ F4-= (¢
g I 9 AR - A -
35 16.589 M 0.16 458 3.36 461
36 16.707 B - 0.89 0.84 0.98
37 16.773 RS/ 0 g i - - 0.62 0.53
38 17.273 2- I CEE 0.75 0.13 0.13 0.17
39 17.759 H 0.14 2.35 2.72 2.11
40 17.965 T <. P - - 2.49 2.07
41 18.295 I 1.06 021 0.22 0.30
42 18.476 TN TR 3.62 0.95 0.43 1.66
43 18.535 2,3-T - - - 0.52
44 19.319 TR 0.20 0.26 0.15 0.35
45 19.398 B 7,1 0.25 0.44 0.46 0.49
46 19.593 E N 0.14 0.23 0.21 0.25
47 19.676 1- Tz 0.18 0.22 0.18 0.28
48 19.858 kiR 0.036 0.82 0.53 1.47
49 19.993 JIFi-3 - T-J75—1 -z 0.65 0.50 0.54 0.93
50 20.255 USR] 2.12 0.071 0.075 -
51 20.417 3- LN 1.27 0.52 0.58 0.30
52 20.642 1,3-N B 2R TR - 0.080 0.079 -
53 20.695 SRR 35 IR 0.12 0.86 0.93 1.073
54 20.906 2- R RN B 0.60 0.024 - 0.064
55 21.325 5— B 1 - 1.89 0.24 - -
56 21.326 I —4— B 45— 1 - iz - - 0.25 0.18
57 21.417 23 A- YR IL T IR - - 0.15 -
58 21.542 2,45 TR 0.30 0.13 0.10 0.071
59 21.603 SRR R 0.30 0.31 0.63 0.33
60 21.869 HH:RR 2B - 0.066 0.079 -
61 21.958 EC iR 1.44 1.25 0.93 1.36
62 22264 2R 0.77 0.70 0.73 1.04
63 22.663 K7 8.86 12.66 18.18 12.01
64 24237 Fip 0.15 0.13 0.15 0.090
65 27.834 LIS 0.066 0.076 0.17 0.13
A o 06 T AR 1817.38 2115.72 2274.2 1555.9
B ES 53 51 51 46

=R

A X o HE 4y 9k 20.85% | 62.92% . 63.41%
60.06% , 3 J2 F 109 Hh A ad) TR 19 R )RR K & 1%,
FEAR R IS BT, (R B, T R R e R vh S e A
O AR T AR AR R XA RS T ARSI
O b 75 Pl v T A, P P 2SO 5 A T LA Ok TR 2 1Y
M, 25631 K 4 LR LUZI, B 48 h
T R ) T 1) 422 R PR XU IR ) o ) 5 2 AH X 35 v, XL
Rt W Sl A T At 521

2.3.2 NI e IR ESF (] P ER G T A L A g e TR
THELIC 7 AR B INAS [R] & 1 Bs) TR] %) Y9 i o) 88 TP 6, 00
P HIAS ALY LEAS , aniEl 5. BB S AT BRES N 72 h
KRR EL A B /N LA, oA LR T AL 09 L2 $ 7
AiE 25 (p >005) . XULWITE LB R =R 1
b e 2 AR OK 1 U Ay 2 1 I 2 B A R B9 52
FEARE I G, FHHP R A IR A R v 2 TR K e DE M 7 A
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FAIIA JEOREAE I F IR R B 19 2E 1, 7 T Bl e e o A vp =
AT Z AR, B 2 R N A Y TR R 1 A TA] s 2
72 h, LAY FEAS RE 2R [, U BH o8 i) 8 1 BRRE/N
F2 T K i A A5 T 75 P 05 G5 40 1 BB, b 28 RO i
W, LEETT S, BN R 1 48 h (14375 R F) T A, , A0 SR
HefE.

2.3.3  AS[A) A2 1 A ra) Y B X T AL R B B 4 1Y 5
Mg SR LA WE AT X5 BRI AN W) e 182 B 1] i) T i
P T AU TR ST, WnE 6 s, ME 6 AT LUE
YL, ES N 24 .48 h BV PR Y AT B 19 A WAS: 43 AE X ¢
o TEPEITE, USHN 48 (72 h 4 me 04 T 494553
— R, X AT HE SR A T R Y BR A2 IR B ) G, AR AY
I JERS 04 2 AN W3 22, i T B A 1 SE
TR N, A T AL B2 4 B B, BRI, T DL A2 0
W, FERURAS 53, [FIAREZES 0 48 h FT 72 h (9 6
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Fig4 Statistics of volatile flavor compounds
in wheat bread and breads with fermented glutinous
rice with different fermentation time
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Fig.5 Specific volume of bread with fermented

glutinous rice of different fermentation time
VA ) T G A5 7345 v, i 6 TS TR A2 T I 1) B B4, 450
A, R BEE 48 h I BB IR R Bl R OR, 1X R W
Bt 36 s TR B 34, XU 42 Jor AN DT B 2R B fe e 52 5] A
frIe e o AR, BN 48 h & PRy B 1Y T 42, 71
F i b, 31X UL 5 B AR AT 2 52 R B o A R — B
PRI, 48 h Ay S R ) e A PR T )

SRR
—e—0h FRB

—4—24 h FRB
—0—48 h FRB
—0—72h FRB

F AUN

P 6 /N T B 5 A i) 42 T i 1) S R T R AT

Fig.6  Sensory evaluation of bread with fermented

glutinous rice of different fermentation time
3 #ig
ASSCHWESE T AN [R] S T sk 1] Pt 7S R el T AT A 1
R AR R B S o B A IR A S T, EH
B pH G R, 2 18 h 2 aTFaE, KI# 48 h

Vol.40,No0.02,2019

Jev, BHIBR 9 TTA FEASE TEAE o DT R 17 AT 1)
Tl A TR AT LA B, BRI A2 1 48 he A8 THT AT B4 T S 1Y
LA R, /0 B ) SR A ) T 085 0 2K RORR K
X T AT TS B S5 AR o A PR R 4 I A A 445 1
B XU B S 2 T, JE RO RN A 19 48 h TR R Fr) T 2
WIS FNTR IS 1) o 1) 5 B W I 14, i IS 0 B A X
Ik 63.41% , BEIEY) JBAR X & i 8.82% , JUH &
SEMR WG IR LR LA K S I T3 AT L B TR AR Y
AFEFRE . BREA 72 h MRS, LA BAH
WENE(p >0.05) 285 . TRV S0P, 5 48 h iR
Y T 2 A5 de i 4 20 880, R e 52 0 Y T L . AR
AIFSE A B R TG B A2 PR — S B AR

S 3k

[1]ER AAsngERMEGREYDRERAZERAFR[D].
I A Rk K 52 ,2016.
RIFER.MiEEHTLFE[M]. xR FEZ L H KL,
1996 :520-536.

(3] &, ek, x| Ko, 5§ KB ak G B 50 & B x4
kSR e[ 1] AR A T ,2013(1) :40-42.

[4]35%%, wedr, & 5 BEIE R T @ &R KR
AL A A5 ,2015,36(17) :48-53.

[STEKTTRK, 3 5, A WedR, 5 56 B ) A 32 & 80l By & 4
BB R4 B 0 [ )] A A5 ,2018,39(1) : 16-21.

[6] 2584 A5BFRABALBIRS @ L F AR
Z[D]. 24 d X 4 ,2016.

[7] Thiele C, Ganzle M G, Vogel R F.Contribution of sourdough
lactobacilli, yeast, and cereal enzymes to the generation of amino
acids in dough relevant for bread flavor[ J|.Cereal Chemistry,
2002,79(1) .45-51.

[8]Li Z N, Tang X J,Huang W N.Rheology, microstructure , and
baking characteristics of frozen dough containing Rhizopus
chinensis lipase and transglutaminase[ J ].Cereal Chemistry,2011,
88(6) :596-601.

[9]Silva E,Birkenhake M, Scholten E, et al.Controlling rheology
and structure of sweet potato starch noodles with high broccoli
powder content by hydrocolloids[ J].Food Hydrocolloids,2013,30
(1) .42-52.

[10]Birch A N,Petersen M A, Hansen A S.The aroma profile of
wheat bread crumb influenced by yeast concentration and
fermentation temperature [ J ] . LWT — Food Science and
Technology,2013,50(2) :480-488.

[T E&4k, 48, FLT, 5 ZRERTEFELG S
BERBAERBROEARS S]] R LB,
2016,42(9) .45-51.

[12]7MRR fR 8, S L7, 3 R FLA B A o4 B oy ) A %
Bl Bk R @B A A ey e [T] R At 2015,
36(13) :37-42.

(3], F 27, T AA,F ALEAE LG R @ L&A
W Hea [ J]. A A5 ,2013,34(23) :20-24.

[14]3k 0k, K 5, T 0 SR m P A AME > )] A Rd
#,2007(7) :203-205.

[15] Huang L, Chen X, Rui X, et al. Use of fermented glutinous

20194F 5024 35



I@%sﬂ@h‘«i

Science and Technology of Food Industry

rice as a natural enzyme cocktail for improving dough quality and
bread staling[ J].RSC Advances,2017,7(19) :11394-11402.

[ 16 ] Struyf N, Verspreet J, Verstrepen K J, et al.Investigating the
impact of alpha— amylase, alpha— glucosidase and glucoamylase
action on yeast — mediated bread dough fermentation and bread
sugar levels[ J].Journal of Cereal Science,2017,75:35-44.

[17] Wu C, Liu R, Huang W, et al. Effect of sourdough
fermentation on the quality of chinese northern — style steamed
breads[ J ].Journal of Cereal Science,2012,56(56) :127-133.
[18] Loponen J, Sontagstrohm T, Venilidinen J, et al. Prolamin
hydrolysis in wheat sourdoughs with differing proteolytic activities
[J].Journal of Agricultural and Food Chemistry,2007,55(3) :
978-984.

[19] Yang S, Choi S J, Kwak J, et al. Aspergillus oryzae strains
isolated from traditional korean nuruk: Fermentation properties
and influence on rice wine quality [ J] . Food Science and
Biotechnology ,2013,22(2) :425-432.

(20427, , $h 537 8B BRA BEALIR 690 B 50 [ ). o 1 i
#,2012,31(8) :140-143.

[21] Yasuko Kawamura—Konishi, Kazuo Shoda, Hironori Koga, et
al. Improvement in gluten — free rice bread quality by protease
treatment[ J ].Journal of Cereal Science,2013,58 :45-50.

[22 ] Jaehyung Park, Ji Sun Seo, Seul— Ah Kim, et al. Microbial
SPSIPSIP S IPIDSIDN PSSP SDSIPSTIDSTID DI
(L35 28 ;)

[ J].3 T4434,2017(2) :3-6.

(21388, B E RKEREHBAFTHEHERILEIR
[J]. & T kA3 ,2008,29(6) :82-84.

[3]55A5% A Y MR R LR AT [ D] 72 B X
% ,2006.

[415KAD, E3K M 5 ik A b o) sk ph 25 b b5 4ok 28 2%
AL B 4R, 2008,23 (1) :48-50.

[ 5] Wongs agonsup R, Pujchakarn T, Jitrakbumrung S, et al. Effect
of cross—linking on physicochemical properties of tapioca starch
and its application in soup product[ J].Carbohydrate Polymers,
2014,101(1) :656-665.

[6] Huang Z Q,Xie X L, Chen Y, et al. Ball- milling treatment
effect on physicochemical properties and features for cassava and
maize starches [ J | . Comptes Rendus Chimie, 2008, 11 (1)
73-79.

[7] Geng F, Chang P R, Yu J, et al. The fabrication and the
properties of pretreated corn starch laurate [ J ] . Carbohydrate
Polymers,2010,80(2) :360-365.

(814747, 4k B A8, B, 5 K IE T H AL 3L B AT 8 i3 A i
Frpmey gk F$ S Tk ,2015,35(1) :89-93.
[9]Liu P L, Zhang B S,Shen Q, et al. Preparation and structure
analysis of noncrystalline granular starch[ J].International Journal
of Food Engineering,2010,6(4) :61-64.

(10 #k s28 , sRA L, M3 2 5 L B ik ) & 3F 3 Bl & R

36 20194 50241

WR SRt

diversity of commercial makgeolli and its influence on the
organoleptic characteristics of korean rice sourdough, jeung— pyun
[J].Journal of Microbiology and Biotechnology,2017,27 (10) .
1736-1743.

[23 ]300 28, 5K, LA K548 2T b R Ao 4% KIS0 Bk 25
Hggeall]oF B RFIR,2015,15(3) :40-49.

[ 24 ] Martinezanaya M A.Enzymes and bread flavor[ J].Journal of
Agricultural and Food Chemistry,1996,44(9) :2469-2480.

[25] Quilez J, Ruiz J A, Romero M P. Relationships between
sensory flavor evaluation and volatile and nonvolatile compounds
in commercial wheat bread type baguette [ J] . Journal of Food
Science ,2006,71(6) :S423-S427.

[26 ] Zhao Y, Li J, Xu Y, et al. Characterization of aroma
compounds of four brandies by aroma extract dilution analysis
[J]. American Journal of Enology and Viticulture,2009,60(3) :
269-276.

(27 ] BB 8, % R, F AR AAR A M A A AT
Jm TP EALR ST SRR Ha )] s A BT 1k, 2017,43
(12):114-123.

[28 )58k, #2868 79 ARkt A4 o 50 BAEm 2 [T ].

BRI ,2011,38(4) :80-84.

[29 )ik Afeth . 3 5 F L 8T 69 B R A 3 @ @R R 45 M
s [ D]. R4 it dy K 52,2013,

1111111111111 1111111111111 @111 111111111111

#r[T] A b3 LXK 3 34k B RAF R ,2007,35(4) :39-41.
[ Z RN, AR NG ET sy iElT].
A=A ,2011,32(9) :68-71.

[12 ]Hornung P S, Cordoba L. D P, Schnitzler E, et al. Brazilian
Dioscoreaceas starches: Thermal, structural and rheological
properties compared to commercial starches [ J ] . Journal of
Thermal Analysis and Calorimetry,2017,127(3) :1869-1877.
[13]Lemos P V F,Barbosa L. S, Ramos I G, et al. The important
role of crystallinity and amylose ratio in thermal stability of
starches[ J ].Journal of Thermal Analysis and Calorimetry,2018,
131(3) :2555-2567.

[14]303%, A, FR4%E,F FRMNATRERHE Ml
Aeeg o [ T]. 2% T kA4 ,2018,39(2) :56-60.
(15130, R B A4S MR B xR i B A R 45 4
Mt Fra[ )] Abd TS5 %4 2009(8) :8-9.

[16 ] Chen J, Jane J.Properties of granular cold — water — soluble
starches prepared by alcoholic — alkaline treatments [ J ] . Cereal
Chemistry, 1994 ,71(6) :623-626.

[17] g%, X 2Ras, TR AR, & B K AR R A A 3 3 2 R T
ARG Ha )] R R A, 2013,29 (10):
2388-2394.

[18]FEHETE, JB 34, TR B AR . LB Aok A0 32 5 3R & W K 4K
TR R ra [ ] ] AR e T ,2011,36(5) :40-43.



