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Abstract

The physical properties of dough with different levels (2, 4, 6, and 8%) of bamboo leaf powder were inverstigated.
The bamboo leaf powder had a moisture content of 5.15%, a crude protein content of 10.48%, a crude fat content
of 5.21%, a crude fiber content of 22.74%, and a crude ash content of 17.63%. The following parameters showed
significant differences with the increase in the amount of bamboo leaf powder added. The gelatinization degree
measured by a rapid visco-analyzer increased with the increase in the powder amount added. In the values of
the farinogram parameter for dough consistency, the elasticity of the dough increased with the increase in the powder
amount added. The alveogram values showed a similar tendency as those of the farinogram in terms of elasticity,
absorption rate, absorption time and stability. In the rheofermentometer analysis, the volume decreased with the
increase in the powder amount added, but no significant difference was found at up to 4% powder amount addition,
suggesting that the about 2% and up to 4% powder amount addition is moderate.

Key words : bamboo leaf powder, dough, falling number, farinogram, rheofermentometer

M B2

- (Phyllostachys reticulata)s= 3}23}of] 4él= thd
WE AER AAF SR oF 2800 F0] A A glom(),
2o A 5E] U7A] kg0 RA BEET} Eo} o REE
ZEaW o & Abgr]o] gk tivE ol E(TriHolel
ah Aol AbaL ste] wn o] glo] Shfjgl, ool
%, 18 o Wit o de AlgHo] gk, At
483 FEEAE vk dEjAa YUThQR).
dolde g FEE Uieo] o B58
A=t HE5HS AEol aka sto] ¥n] Hol

A, AAE st A dld7], o1d olole)

N
ot

L od EQ ok
% 2
PN
il

*Corresponding author. E-mail : HS8J75@dhu.ac.kr
Phone © 82-53-819-1560, Fax : 82-53-819-1494

B
i
-4
2
o
Hy
it
2.
rr
-
iy
ox
M oEe
o,
=)
b
e

lo :‘o
N
1
k
oz
-4
=Y
I
ol
4
fo,

Moy
o N

iy

ol

i)

=
o

2k

L

}:op

o

o

e

¥ o

>

30 o2 o
fMr &z 9

i

1

L,

opp

o
-1

bl

Ao

)

i

=

o

g hi)

4

~N

N

2, o Yo o

H
AR
~olt

i
N L

e 4
E
2
go
_){4_4‘

s
e

o ¢
=
=]
:Q".o

A Zley

1
z
"

=Ll

o=
1
=2
o

>
HS
o

ol 1
o

g, A=, 9
w-e gl o
22 2% AR
oAl 27]e
Helg o] g - gE Wow
Aol M datsk ghe FE R TEc]
30000739 o 2] $-A% 7]3l] e
2ot EqiEe] E o] vhEolA] HE 5L 3 THe).
A 2A ¥aketa gl =l AL oy 23
g R 717 GopAuA &% o tdEH L e
50] AeA < A g 49 Selo] Akl 7ha

=
= FAlleh, 2 UEAQ o7k WRe 2 Wak o

Hir
e 2 flo >
rﬂ'.
kol 3
[l

ol
U
T
2,

—

o
=
e, FT gl b -

T~ -
bl
2
]

rr

o}i—\“‘ OH

-

- M

=

flo ot
EISY

o
0 N
L.

o

2,

ol wd o
i VS i S

N

e,

e

£

o

L
{o
A
N

fob 24 ol ffr A o

=
A
2

O
K3
o

ro 32
L 5
Ry Fd

i

- 517 -



518 S A FAL I A A8 A4T (2011)
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TERt Aol FE AAHIEE o83l J%
e g9 Bl gt A7t EEs] o] FlHEd, 2 d2
4 H7t 2wl 3 A749), carboxymethyl chitosan
DS AUkt AW 548 v wd d710), BY e
d7Veto] Azt Aol Aol T3 A1), EUVHE HUleE
gz g Aol #FA L V1A SAo B AT
(12), EAF S o] &3t A3t Al A7(13,14), &
o B A7b mE A A A5)9 v 29 ")
o] FAEA # AH16)TY T A7t Alds
I i
o]} o] oY 71A] 7T E Fhe AAMNBELS o
o} A& F78kes Aol & AolAe] £4 EA3

o] Bl &2 Ui BL AFA3r B Hen,
LS A7 W gk AT A o] Fojx|x] ¥m

e F‘E o@r
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i

30, N 1T, oo
2 iy O

T

neEtd 2 Aol e SEEL A7 w5 B4
I

WMol AFslel FART Ao AW Hgol U 7]z
AR g ANFRA Loe] ZYRES Prlete] wFe

594 545 AES] 18k falling number, 9H353HE
(RVA), farinograph, alveograph, theofermentometer2 <7
g = BAIAE sk

e 2

A E

B Aqtol] A3t =52 20001 48 kol Ay okt
/3% Q| Fglel| A e AFAA S)(EZ Sasa coreana
Nakai)®] 7FA] €A 4~58A Jrg Zg A sk
WHREE15E, HAR), A8AHGAD), AL @
as), SEYQEIEN, BAFAD, BAEFH SS9, &
3}4](S-500), baking powder(AlH ), Ho|~EMAUR) 5
< AT

At ths- 90ColA] 5 B3 FAHKSM 550008 5 345
W27 (NB-500)2 ¥z} A7t} Wzt & 85TolA 5 87t
HEPRT21)E s F47%7|(Freeze dryer, TD-

5075R, Korea)Z ©|-2-3}c] -70°CollA] 48 A7t B2AZ Al
71 & B-47](air-flow type mill, Hyun Jun Powder Co, Ltd,
Korea)ol] ¥ 3L #-43}o] 80 meshol] 2812 7172 A|BR
ARSI T S B2 FES 257%AHFig. 1).

| Washing |
l

| Cutting (1 cm) |
l

| Steaming (90°C, 5 min) |
|

| Cold air drying (5 min) |
|

| Roasting (85°C, 5 min.) |
!

| Freeze drying (70C, 48 hr) |
l

! Grinding |
l

{ Sieving (80 mesh) ]
l

Bamboo leaf powder
sample

Fig. 1. Bamhoo leaf powder making procedure.

LI
¢ B2y 27 A 99 4idES AOAC

(1990 A7 vt EAEA &,

ARE FES 105T Ay, 2388

A 33, 2292 Soxhlet F&W, Z1hd -2 Kjeldahl

H, 2’4 Henneberg-Stohmann/f] FH 0. 2 $23}$] ).

Falling number &%

Falling number 54 2% (18)< falling number (Falling
number 1500, Perten Instruments Co, Huddinge, Sweden)&
o]-&3le] AACCHH(19)0l whe} a3t Zo] sigith &
T 14% 71Fo R AR 7 g2 AFT F ) £LS
742} 2, 4, 6, 8%H F7tete] I v ST 25 mLE
W3 aRup |2 whe} 20~303] TYsHA wyksle] ety
= TEUT ©]AE 10T HlTellA 60& S a3/ 7]
3 falling numbergts 103] WHE S7gsto] W3t A8t
At

p

M)

23l (RVA, rapid visco analyzer) &3
33le B4 &3 A4 J A (Rapid visco analyzer,
New port scientific Pty, Ltd, Warriewood NSW, Australia)E
o|-&3st] T3 Zo| At &, ¢Fuw 8719
NE 35 ¢S ¥a 29 2S 47 3z drlslo]
74 25 mLE 7K ¥ Fehag SA%oR U
Wrale] ALEsISITE S0CE BHe A& A=A A 1 81t
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HE Ss wHke g | el 12TH A45A17198A 95T
7RA] 7vgstm o] AFejollA] 24 30 FAIAZ] F S0TR
WA FIHA S8} 7| Al (pasting temperature), 2 17
S (peak viscosity), H 2 H = A 7Hpeak time), AL H L &

off VEhe HA Al 4] = (holding strength), &
% S(final viscosity), H 1 ol d HA Hx=2 i ghel
break down % 2{F7 % (final viscosity)ol|l 4] H# HEE
W AAQ] set back ke 108] WHE 2 8le] kg Alg-s)
ek

Farinograph &4

aee F4E% HE 5 e sk
Farinograph (M81044, Brabender Co Lid, Duisburg,
Germany) & AH&-oF1th 5, AACC(1990) 83 (19)°1 whe}
300 g9 AR 9 2EE 72, 4, 6, 8% HIHe
F Axe] F%e] 500 BUBrabender unit)ol] ek w74
43S 2489 ol MELEE 00E FAIRE
sk

Farinogram ©. 2 56| W=-2] A €4 (consistency) % &5
H(water absorption), ¥+ & 4] A]ZH(development time), St
7g S (stability), 43} % (time to break down) 2 farinograph
quality number®] F4-& 103] W A8t A4kt Hark
& AR

Alveograph &%

Alveogram 5% #41-2 Alveograph (NG, Societe Chopin
SA, Villeuneuve La Garenne, France)§ o}-&43te] AACC
W9l wet thet 2] k9 A2z AE
250 gl SURELE 71742, 4, 6, 8% 247}-5}04 ZoHlte
TE Tl 950l 25%9] NaClE& A& Yo vjgS A4
sk, ]wﬁ s 255 24 CE 8FS) 1L, resting chamber
L= 25TR sl &3 vk 78 5708 |8l wigh

AlEE & gHo] Aut U 7] wkeke] | emE A} wkEgt
Jol] Azte s Selyy Bele 9~1238] A% He %1-,;-

40

FLE A7} H 52 6k resting oome] WHES AUl
2ol

S alveograph®] &7 W& w3} ®ldo] A &-4-2 ul2
NS U we] 9 ¥ HHE Be Eh‘;— #(ting)
= B Aax gy §S 4407 o] @ ¥ B
FYshd vhEol wiso] o) o]23 S u) vu)g
] ol Alveolinkol] P (St ¥ o| g5t Ho) A
Hit IA == 42, L om)@3 AE wEo] A w7k« <)
A, G 222 VI, B AE), WekE g gig
Ag)gtol B, B AdM e Zhzte] k2 103)
uE =45lo] PHFgs ALgstdn

Rheofermentometer &3
Rheofermentometer®} £-4127(23)2 F3 Rheofermentometer

{Rheo-fermentometer Chopin SA, Villeuneuve La Garenne,
France) & AHE- eFith B3k 34 A] vhA| 2 212 2857,
5:‘?1,“?- o (—’El"ﬁ; ?}‘—%} 14%) 250 g, B % (compressed yeast)
3 g 29 5 g, B2 Mixograph Hlo|Eo] 7% A3}
whet 1294 mLE 9%t} 28] 1 alvelograph %A = A
wiEal g (compresged yeast) & WA Hof @i 153
e & 2lat 5 Arisle] 6 3 E3tete] 250 g&
o] S AHEstTh £ 2219 protocole type2]
2= 28.5C, duration 180 mm, W5 FA| = 250 g, Y59
A E 2 kg, piston standard, quantity= 12% % 3F. 0™,
24L& 59 BEe A7 2, 4, 6, 8% Hrtete] 34171
et A&H o2 sITh

Rheofermentometer =% parameter®] dough development
curvei= Ty(EH N HF Fol7AA] L85 = A7), Hy (dough
development] # o] £ol), hAlgel E%-& Wl dough
development®] ¥°1) 2 (Hw-h) Ho{3A7F 3 T,3 8wt
development 2] @‘a—'g(%)} & 2% 8191 51, gaseous release
E Hn(hs B ABY H x0]), T (7 B4 AR
A Fol 717 285 E AIZh, T(HFeA CO, 71227}
&4 H7] Alzke wo] AIZh, AA FI(A+A, 7R A
7h B E, €Oyt A H BAEmL) 3 CO, 7k

FE(%) S 33 vHE S48k 1 FdakS Uidloh

EAIM

B4 SAS (Statistical analysis system) B4 Z 271
W24y & AHg-slod 4t #4 (one-way ANOVA)S A8}
A, ZF Alg7ke] o)A 752 Duncan’s multiple range
testZ AH&-8H tHp<0.05)
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L% & HF =e) o) go] gl ABE AR At
g A9 Syl $5 5 TS AYE s dEe FA)
ato] AYabstedl 7HE 24 s H‘EE*E g3}
AA ML) Z71e) HEe] i &S JAA Y= BleR
oA ATh25).

L

b

B 2ol A HJr 2590 28-S 53 SA9 5
£ B4l 3 o}O% & 220 AHE A = TH26). o<}
e AU e EgR B APFdMR S Bay £
g 98 %’—Xlﬁ} 58 BAlol dete] Azt o
2991 A S99 54 %“%}9«1 AW #-& FA 8 Hifi
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on, olg FEFEA T HAAE AFRDAA FEF
2ol 4.55~4.84% % YJERT B A79l $AbIgT) 2
AL 1048%, A 521%, 23 2274%, 23| E 17.63%
2 Yehyt

Table 1. The proximate composition of Bamboo leaf powder

(%)
. Crude -
Sample Moisture protein Crude lipid Crude fiber Crude ash
Control 4438 6.71 2,61 1642 847
Bamboo
leaf powdet 515 1048 521 2274 17.63

Control : raw bamboo leaves

Falling number &4

SAEDE 47 2%, 4%, 6%, 8% A7HE+ Z falling
numberE =73+ A3} Table 29+ 2t} Z, falling number
e RS 5759 A 10T vlSrzolA 33} A7)

& ZWA (plunger)7} F3lshE AHE 2Tz A
ol A5l ATE & 5= 9k F, FHA deksh= Al7te]
Fold T E 7HEal7F Bol Yoj%kon amylase 4 ©]
Y =& AL orlgt)

SHEL A7t w2 Wshs gl217) 438+7.57 sec
2 Uehgon 299 uf 469+1.13 sec O 2 71 =9ko™

Table 2. Falling number on the flour with different quantity of
Bamboo leaf powderl)

control 2% 4% 6% 8%

382+11.24°  382419.09°

Falling 4 2¢49 5712 £39421.73

number 469+3.00

Walues with different superscript letters in the same columm are significantly different
(p<0.05)
alues are MeantSD @©=3)

A7Veke] 7t el Zh2} 439+1.33, 382+1.04, 382+1.09
sec® F9AY zto]E HFet. ESF Shin 5(28)9] A
79} o] MFRLS 247 1%, 2%, 3% H7Fe 2o
falling number A F-5T 1% 7 ol A 505+8.082 LERA
2T 4644737 Brh A Ve o Hrteke] Sl
2 454+21.07, 447+10.82sec 2 AA RolA &= A S Ho
B Aol Bd A3E Bk ole S TiE A
7V FREFES 2o ARE ASAA7] WEA A

A7va,

LR
o5

23l (RVA, rapid visco analyzer) §4

ZHELS 0,2 4,6, 8%F H7IAZ F RVAE ©] 43
o] 3352 243 312 Table 33} Fig. 20 el vlo}
2o} v z2Tet SHETE AUk dohRe] 2r|ssle e
(Initial pasting temp.)&= 22} 66.92~67.87C WS ZA] A}o]
7 A4 k& Aoz Yeuith

2 117 T (Peak viscosity)2] 73-F- 6% 717} 283 RVUE
7V w=ska 59 Frhge] Sl et FUvek s, o

400 100
————  control

bamboo leaf 2%
—————— bamboo leaf 4%
- bamboo leaf 6%
300 {— — —  bamboo leaf 8%
————  Temp(T)

90

r 80
200 A
F 70

Temp(C)

100 4

Viscosity(RVA}

I 60

50

-100 T T T T T T T 40

Time(min)
Fig. 2. RVA of the flour according to the addition of bamboo leaf
powder (unit: RVU).
Values with different superscript letters in the same column are significantly different

(p<0.05)
alues are MeantSD (a=3)

Table 3. RVA of the flour according to the addition of bamboo leaf powder

(unit: RVU)
" Inital - . Final
Samples pztits);lg)g Peak viscosity Holding strength viscosity Break down  Set back
(C) RVU (Tr;l“i’r‘f T(ergg) RVU (Tm“;llf T(‘"gf RVU RVU RVU
Control 67651087  263t12°  629100°  0500:0.0°  161:28"  842+0.1' 807508  272422° 101336 110:14°
2% 6692409  267t11°  622:00°  9502+0.1°  158:28°  842:0.0° 8073:LI'  270:46" 1090134 111121
4% 6787405  276130°  613:00° 950700  154:20%  83340.0° 818007  266:16*  1226122° 112306
6% 6785403 283:30° 6051001 95.12+0.0%  152430°  829+0.1°  8228:08"  264:24°  I315:21°  113:08'
8% 6725:06°  283:12°  6.05:00°  95.15:00°  150432°  829:0.0° §227:09"  262#31° 133133 112:1§

Values with different superscript letters in the same column are significantly different (p<0.05)

Malues are MeantSD (n=3)
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Z7, 2,4, 6% AR ko] FAQ] Aol B ey
AT 6%} 8% F2 42 A0S Holx] Ysit) o=
A ZEel T A frdol 98l F80] Folx A
< S3PNFACL B Fo] JdiF oz Phane) T3t A9
& 71 a1 F =t ol Aew F4Hr). HuA
wof] E2EF AIZES T 2Tl wlsto] R T H )k
7kl whe} @EEA e g2 0% 1213 6%, 8%
Ztell& A Apol7F VehgA] ekskek. 95 CollA 9] A
Le WET7E 161 RVUR 718 =90 £ Hrheke] 271
ol whal sttt 80T E FA|819 S v Axe thx
T7F 272 RVUR Yebs sl S5 7take] 2718t what
B4 Ave Zadhe 4EgS e,
Bbreakdown S thZto] ¥]5le] &8 Hyjeko] =7}
B E olx] Hwang 52909 %3} 2t A7do] 2718
T5 HDHE, breakdowno] Z7Felgivhe 2o} GALRE

B
A= Ul

Farinograph &4

500 -

400

300 A

Consistency(FU)

200 +

———— Control

100 4 bamboo leaf 2%

—————— bamboo leaf 4%

—:-——~  bamboo leaf 6%

— bamboo leaf 8%
T

(; 5I 1‘0 1‘5 20 25
Time(min)

Fig. 3. Farinogram profiles of the flours according to the addition

of bamboo leaf powder.

H&-& H7bet B3 farinogram 4 #& 43 AL
Table 4 3 Fig. 33} 2t} o] wf F<=&(water absorption
ratio)< W2 graph band7} 5% 500FU 7|43} U X
SIS o AHEE B9 doE ARREE WL U] %2
FEAIBFITH30). HH+2] consistency ] 7§~ thZ2+7) 513.
3:5.86 FUS YEWD, SHEE 2, 4, 6, 8%E H7betl&
uwf Z}z} 519.3+12.86, 531.0+3.00, 564.3£4.73, 544.31 5.51
FUZ vh=o] Aol Z7hstsith A% 2 &4 die
7A5- Bhol| ofgk 7hriEa] AEC] ASgE, vl et
W a8 3717} S4F consistency©| 718kl WH 2
2he B2t E = consistency 7} A4 st B 239
AT M b oA 2lelE Bem 6% A7 Al
consistency’} 7H EA| YEISTE o= F9 o] FiE
& AEET WA 5817wl 9 £ ol St
4% consistency/} EoAl = ALoE A AT 8%
H718153& W= consistency 7} 6% Ht} Sl VERETH3D).
TES 48 (water absorption)< Aol 2o} Q& QA=
A 2 U S gk A EA el uhe) deElkit
AR o 2 il ko] 2S4E FilFE T oA,
L7HRe] Y%, S g 9 HbEe] &7 Bl
e Eth3). &, S B AE o= AL

it

o] ykolx]|31(33), 4o]df7t $HiH
fra Wil FrEo]l S7HETH3Y).
GE-5.5=8(water absorption) & &7} 66.40.15%
K2k 2, 4, 6, 8% A7 ol E 24} 66.6+0.32,
7.7+0.12, 67.2+0.152 AA A o2 tzTHT}
Sas vEhlen AR 7ol fo4AQ Aol &
. 28y R ST consistency &b A =2
6%4 W7t 78 =A vEbsem 8% A7t Aol 6%E
ORZF FHAsislnh 9 B A7 Al F5E0] S A
=99 THE Afa gEez AzHEch

(UIO =
M
o
E{Oll
4w

e Mo

A o
)4

Nel
I+
=]
—

Lo 2 oA A | T [
=
Ay
S o
4

32 rjo \
i)

Table 4. Farinogram parameters of the flour according to the addition of Bamboo leaf powderl’

Farinogram parametets

Samples Consistency Water Development time Stability brerel;lzr(lllg Wil Fagnu;)hgtl;aph
FU) absorption (min) (min) (min) number
Control 513.315.86™ 664£0.15" 21:0.1%° 234026 233.6+5.0%° 39.0£1.00°
2% 5193+12.86" 66.6+0.32" 42+370" 9.040.96° 71834157 120.0+2.65"
4% 531.0£3.00° 66.9+0.10" 7710.15° 7.9+0.20° 615.3£130° 102.7+2.52°
6% 5643473 67.740.12" 6.9:0.61" 6.5:021° 512.0:140° 8531231
8% 54432551 6724015 72£0.46” 680,17 5373:231° 89.3+0.58°

"Values with different superscript letters in the same column are significantly different (p<0.05)

Values are MeantS.D., n=3
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Development time-S T 7HE BHE2 A zbslo] vl
I AL Egdhe AR Eo 7 JEhd X8 St
< A7letA] && HZT9 development time 2.1+0.125
o SEETE 2, 4, 6, 8%4 Al e W zZ
3.70%, 7.7+0.15%, 6.920.61%, 721046202 A8
o F2lA <l pol7F Yebt o, consistency, F5&2

o= 28 4% A7 Wl development time©] 713
AR 6%, 8%, A7FA] 23|28 development timee] Zro}
Zoh Bae 5352 Y-S HUIskd A Z3 ) vk=e)
farinogram 54 koAl development time©] tHZ72] 10.6
ol vl JuHEE 2, 4, 6, 8% H7FAA 2zt 73, 73,
7.1, 6782 B Ve B Ao v A7E Heo
W bl F7HETE S AAITe] BUW o) KE
WS Al ASHARE SRE AL5AQ HATRE §
dehetl] FEHEgol vise] M-S oA dke Ax
£ 3 35k

drH o2 WiEo] FAGA

o]

s

S
[
H

N oon A

i
flo
e
tlo
ok
g
FI‘F
1B
k1
il

VER S, B A AIZke] A2 A FAJo] L0 1 o]
fre BhEshe Bt AdlERR] FFulo] AGeA FEY
o] 27l AEE JAsk=t] Al7te] 28 ZHe)r] wEelt}
(36). & ARolA = BT Hrkro] tzTo vl wk=

PRIl ket S BT AP A A S A

4 Aoz 74 HAH.

control

- bamboo ieaf 2%
bamboo leaf 4%
- bamboo teaf 6%
bamboo leaf 8%

P(mm)

Fig. 4. Alveograms profiles of the flours according to the addition
of Bamhoo leaf powder.

= HEFAGTE LA A18d A4z (2011)

HE=9] b E(stability) = ¥<] 500 BUY| =¥3=
AIZHRE W wj7bA] 9] ATt 2 wiEe] Yo FRE
ok 4 gtk thER77) 232026500 SHED 2, 4,
6, 8% H7lTe 247t 90, 79, 6.5, 68 Fo2 2T
H3) PP =Tt SUbet o, AHotgol SRS v
#4819 th Lindborg 5(37) WHe] go] 738 g =
7} AojR|a 9] 2 EE o] FolA AR B2
glo] oFgt WrtF= Kot FrobA Al A A] vhe]
7t Zagia sith ol 2 3= Kim 5(38)9 2
Are o] Wty &S M7 i

P& AaAFthe Bare v o] 73k vEhiith

Alveograph §4

AR Z8T 2 4,6, 8% H 7t T alveogram
data® Table 57} Fig. 40141 ¢} 2t} whse] Mol Fagh
A & JEM = Pondk S IZT7F 18943.06 mmS
B3, 29 4% F7FFA 2062115 mm=E 7P =A
el o BE H7bpoA dE2T B} Puwdte]l =7
YERGTE P W59 A4S 9frlshe Ao 2ZH 2%
o} 4% = B4 371e) 739 pate] AFAE 6%F doiA
£ 93]7 Pkol 43Itk ol& 2%, 4%, = BT A}
Al FFES HAaAA BSo] disiE ov)sht 6%,
8% 735 THAl PRko] haE AL w3t o] &4 3ol
254 AL )3 23R A HATHR9). v A%
AL YRl L3S HE uk=9] handling E4l0] Ut}
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Table 5. Alveogram parameters of the flour according to the addition of Bamboo leaf powder and loaf volume

Samples”  Overpressure P (mm) Extensibility L (mm) Swelling index, G (mm) Def"%‘a(ti‘(’)‘if})‘“gy ’ PL (17"0)

Control 189+3.06” 2410.58" 11.0:0.12* 2084777 7.860.12° 0.0020.00°
Bamboo leaf 2% 192+3.00° 53125.15" 158428 242+44.99" 4574293 5.3614.88"
Bamboo leaf 4% 206115 50422.81° 15.543.98" 27715367 5.033.10° 7874719
Bbamboo leaf 6% 201:436° 23:0.00° 10.6+0.00" 215¢751° 8.81:0.19" 0.00£0.00°
Bbamboo leaf 8% 190+0.00° 212058 103+0.12° 19414.93° 899:0.25° 0.00£0.00°

“Values with different superscript letters in the same column are significantly different (p<0.05)

Values are Mean£SD (n=30)
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Table 6. Rheofermentometric analysis for developments of doughs How wo] ByZ gl & 4 9l GR2 \/ Ve iz

prepared with different quantity of Bamboo leaf powder T7F 11.0£0.12 mm Fo™ SAEEE 2%, 4% H7t)A
Sarm 7Y H? IR (H h) 7t7t 15.8+4.28 mmo} 15.5£3.98 mm% =341, 6%, 8%
amples .
P (min) (mm) (mm) H, (%) HA71819-2 Al 10.6 mme} 10.320.12 mmE Tha BolA]=
control 180 33 33 0 73S HAt) ole FHEL 2%, 4% H7HA vk A%
2 180 33 33 0 S8 e Lite] | ehd daE Bop At
e od wol Buyt AE Aoz 2%} Wk
© 180 3.1 31 0 Oﬂ 6]— }1 6}_}-])71—0 EH;:[L7]_ 208+7.77 %10 XJQ]&)}\
6% 180 27 27 0 ng ZGRL 2, 4, 6% A7} 8IS Wl 242+44.99 x10™xJ
8% 153 31 3 32 ~215£7.51 x10J2 T2l vla) & 3k 295 8%
3 A %] o & ks Wl
"Time of maximum rise expressed in minues. 2>Height of maximum dough development AH7FeIA 1_94i4'93 AOTHIOE R gh ERS.
under constraint, expressed in mm. “Height of dough development at the end ol AFe] A oA AwEo]| =G ELE H e upe)
of the test(T;3 hours for a whole test, or T; x for a test manually interrupted). - 2] = =
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Fig, 5. Effects of modified starch on the Rheofermentometric characteristics of doughs.
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Table 7. Rheofermentometric analysis for gaseous releases of doughs prepared with different quantity of Bamboo leaf powder

Samples H,” sz.} Tx?) Total volurme” COgSllost Retention volume” Retgmi%n
{mm) (min) {min) (mL} volume” (mL) (mL) coefficient” (%)
control 39.1 135 1035 839 39 800 933
2% 39.1 150 120 810 24 785 97
4% 42.1 108 106.5 928 40 888 957
6% 34.7 180 681 13 668 9%
8% 312 105 1185 831 R 799 9.1

"Maximum height (mm) of the gascous Telease curve, Time (hr) spent to reasch H'm. FAppearance time of the dough’s porgsity(time when the dough begins to €Oy *Total
volume of gaseous release in mL (A1+A2). "The carbon dioxide volume released by the dough during its fermentation (A2). "Carbon dioxide volume i mL kept in the dough

at the end of the test (Al).
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