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Investigation on the change of traditional rice foods with the addition of
sorghum

Wen-Chieh Sung
Department of Hotel & Restaurant Management, Chia Nan University of Pharmacy

and Science, Tainan, Taiwan, R.O.C.

ABSTRACTS

The firmness change of mochi with the addition of sorghum was studies. Five
percent and ten percent of Kinmen No.9 sorghum flour were mixed into wet milled
waxy rice flour to make mochi. Their firmness were examined at three different
storage temperature (28°C, 5°C and - 28°C). Mochi made from waxy rice flour
was softest than the groups of sorghum flour addition. And its staling rate was less
than other groups. Mochi stored at 5°C accelerated its texture becoming firmer,
mochi could be preserved longer and its texture didn’t change at all at -28°C. Mochi
made from the addition of baked sorghum flour can retard its texture becoming firmer.
Key worlds : Sorghum, mochi, staling.
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# a-anylase &1k -
2. HREFHm

Bl—-AR#ESRoEg Mt a-anylase EH 8216 5 F 5w
md Y2 a-anylase FHMIEH  BIXSFORBRETFNEF 2 X
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3. ML M

REZABRBBENRORR LA &SRR RBERFEERZRERVA) 5
WAL AESIESER SRR T4 0 RS ERD RSB EE
A NBEE PO RS RN Z S ORES LERTHREERIETOIRS
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R# peak viscosity Z —FAF » &A= &4 BD AR & 3 £ B do foi b
FREEAEMCMENEEZRIATREBE > Atk £ SBEAMS
EEHRBFERELREH pmHRD 2E &8 PV A CPV &4 B4
D2 8% BIAZ B ATHERAFADRGARA AL 240
STABR 1.4 % 3 504 2 Foho ik ) > A BB A% RAMILE R Z AR K
BT o
LR E R T AR E BT RS

AWAREAMSERDZ U TERAESAHNETERSES
# b 100%3E R E 2 AE A RS QBFEM R B DI IR
BRSO AT EEAN AR RAR A Z LB EEok 25w 10535 FE RN
MR A QUMM 0. FEESERa > SaZ Ry oE Rl BT
B G RA — s AT S P 5 RAH AR K BT H A 2 AR B



-ﬁ\

meFlIRBHZIMBERLLEREE ﬁﬁé&ﬁ%iﬁﬂﬂ
5. FiAR T ho & M8

BloARERm ARt e (5%R 10%) 26+ 5%RAFIIBEE
By 2E TR 02 2P0 R B R EILREE  Hw 10%2 2P I %S E
ZRAEZCRER  24a2 R F R L ERH USRS U EZREE B
BRBPRMARELGZEF SR8 (0.1%R 0.2%) 4% Ui 4. 0%
RIXEFTORSER ULIXBEFSER/NZL2LRERE > ENHNEaA
Z2bikE HEOABRETSAF NSRBI HBERE L ILEdla
W AERMBZECRERB IR AAR _REE R A2 44
TOHMBER BAFIIRAE RSB T8 EEHZ R kit i ik
BzAR QLB EZHEREMMELF 2K -

RAEBAEZABRBERAEN 8CEZRZBER R 2 RTHE(-
BC)MEMSBRAZBERSRAEL GMBEE Wi AR TEEREZ
2R BRI IREERNZAET RSB A RIS IRT SR
WA REZRRER B2 RERRBNER BRSSO TO KBNS
FRLE 2FTIRSEEEEE LR E R ETHER R RVA #11t
3B % setback(SBYE# & @ BELE DLk B8k BNt HwR AL
7z & m R (160°C » + )G EBRRAREERZERENT SN2 E
AL T8 B R RRhASETACKRTE  BhAFTASAII 25
BEERWBRERELMEES SRS B RETHE A S EEY
HAERAZE D LGB 5 -

EEx0)

AL T FE TR N e T Ly

BB SRR HHMESS LR CHMETHE  ARBRIREZAFI0ERR
XEFPORGEMRTECEa-anylase BEEN S ERH2 B2 4
BHLAELRERUBE DU EZRER BRESERS ML I KB E
méiﬁﬂ%ﬁ&4ﬁm%§1n#ﬁﬁﬁiﬁzﬁ#*é&%ﬁ%ﬁﬁ%&ﬁ
LHBENERE AATHTEEMELCELEREHR  ZESHRSE;
BERERAEEGETRET SN2 -



N 5 UK

(1) D.H.Hahn, J.M.Faubion and L.W. Roonay: Sorghum phenolic acids and their high
performance liquid chromatography separation and their relation to fungal resistance.
Cereal Chem., 60: 255-259 (1983).

(2) AACC: Approved Methods of the AACC (10" ed.), St. Paul, Minnesota (1995).

(3) B.O. Juliano: A simplified assay for milled-rice amylase. Cereal Science Today, 16:
334-340, 360 (1971).

(4) R.E. Burns: Method for estimation of tannin in grain sorghum, Agronomy Journal,
63: 511-512 (1971).

(5) C.V. Rathavathi and S. Bala Ravi: Effect of different durations of steeping and
malting on the production of alpha-amylase in sorghum, Journal of Cereal Science, 14:
287-296 (1991).

(6) Bl R BF=: BAkURIIRBBERARRL(Fo8)  + 2
BRRSTERMALA  KAHELEE (1989) -

(7) T. Beta and H. Corke: Noodle quality as related to sorghum starch properties,
Cereal Chem., 78: 417-420 (2001).

(8) V. Subramanian, GB. Larry, R., Jambanathan, and K.E. Prasada Rao: Some
agronomic and biochemical characters of brown sorghums and their possible role in
bird resistance, 31: 1303-1307 (1983).

(9) L.I Novellie, L.J. Sci. Food Agric., 10: 441-449 (1959).

(10) K.H. Daiber: Enzyme inhibition by polyphenols of sorghum grain and malt, J.
Sci. Food and Agric., 26: 1399-1411 (1975).

(11) C.I. Twuoha, and J.D. Aina: Effects of steeping condition and germination time
on the alpha-amylase activity, phenolics content and malting loss of Nigerian local red
and hybrid short kaura sorghum malts, Food Chemistry, 58: 289-295 (1997).



"PAYA3P 10N :pu,
"Suoneo[dal 7 Jo ueaw B a10M SAn[eA [Ty |

£0 L1 pu €01 oreis 6 ON wny310s uaurury
c0 ¢'C pu o1 yorels ¢'oN winydros Sunyore]
6’1 gel 61 €8 6'ON Wwinygi1os usurury
61 I'1t ¥l 9'g ¢'ON wny3ios Junyore]
<0 9L PU raR i Inojfy aou Axepm
(%)USV (%5)urn01d spnip (%)18) SpnIy (4)3IUSION ldweg

Inoyy o1 Axem pue umyglos Jo ;uonisoduwios sjewixord '| ajqef.

BEYWEHIB YL —¥



"Pa12313p 10N pU
"suonesy[dal g Jo uedl € 919Mm SANfeA JIV |

8°05S 6t 81 6 ON wny3ios usuuryj

£ 165 pu 96T G'ON wnygios unyde]

PY INOJJ 9911 AXep

[UI/9s0][EW 81 (s1Seq AIp BOQI/9 a[dues
JAanoe ase[Awe-eyd|y sjua[eamba unyaae))uruuey, (24 1uauod asojAwy

anoyy umygios Jo Aianoe sse[Awe eydje pue JUAUOd utUUR) pue aso[Awy "7 3198l

WERS S YUNTEEH N R Ee —¥



‘suonesi|dal 7 JO UBSU € 2I3M SaNjBA (| “INO[J WINy3J0s 6 ON UWuly PANRN=AS6 NN

‘mo[j wny3I10s 'ON USWUN =S ‘Inop wnydios ¢roN Funyore], paeN=ASS$I LA N0} wnyBlos ¢ oN SunydreL=4S5D.L IO} 2911 AXeM =THM .
(Ad/AdIDones ANQeIs=4av.Ls (AdH-AdD)oeqes=ds ‘(AdH-Ad)umopyeaig=qg ‘Asosia

a1sed [000=A D) ANs00siA yead Joy=AJH ‘3siod puas=dd “Ayisoosia yead=Ad ‘Ausodsta yead je ammemndwa)="y ‘ainyeradurs) Suyjams [entu="],

€620 W1 895 9¢ c€C €03 8SL €9 IS6WIANY+TaM
882°0 €T 6001 0v9 80r  LIPI 99, 859 AS6IWTNY 1 +1UM
€20 88€  L6S1  09SI  TLIL  69.T  6LL 9'%9 ASEITINS 0+TdM
0St°0 6Sy  88L1  TT6L  €9¥l  1STE 9L 1'+9 ASEINTNYT 0+IdM
yEP0 178  SHST  OLLT  6¥61  v6¥b 8LL 99 AS6INSINY 10+ M
YO0 7s6  SIST  0glE  8LIT  €69%  0'T8 0'S9 AS6INA%0 [+TdM
el €Z8  0TST  800€  S8IT  SOLY 0TS 0’59 AS6INA%S+IIM
ZIE0 09  8¥01 989 9Ty bLvl LY. 99 ASSOLIN%S 0+ M
zor'0 pSy 89L1  1¥91  L8I1  SS6T 8L 619 dSSOLN%T 0+TdM
STH0 piy 1181 TI8L  LEEl  8pIE I'8L  ¥'¥9 ASSOLIN% 1 0+TdM
€54°0 78S  9€81  vOIT  TTSI  8SE¢ 1'8L 8'59 ASSOL%0T+IAM
€510 608  1I€C  vTLT  SI6l 9Tt $9L €9 ASSDL%S+IdM
$0S°0 TEL  T9ST  L¥EE  SI9T  LLIS 078  0°S9 TIM

(d3) (dd) (dd) (12) (dd) (0, (2.} Fldures

R AR qs ad AdD  AdH Ad Yy 'L

INO[J 9911 AXEM JO _mu_tomo.& Sunsed 2y) uo uonIppe WNYSI0S pajfeur Jo 193 "¢ gL,
BHER UG T BGTE S ol =%



unofj wnygios ¢'oN Funyaie],

PABIN=ASSOLIA “moy wnyS10s g*oN SUnydIeL=4SSDL “InoYy WNYSI0s 60N USWUIY PAEN=ASEINNA ‘oY WNYSI0s §ON USLILLY=JS6IN N0l 30U AXBM=TUM ,

"A]PWANXD IYT=6 ‘YN KIoA 9N T=8 NI T=L ‘APYSi[s I7]=9 ‘I[SIP Jou M| JYNaN=¢ KPYBI[S SNSIC=p “MNSIA=€ “Yonw A S[SIQ= ‘KPwanxa Msi=1,

JNSE[d pue AmdY)) < 14 ASSOL %0 [P ed+ddM

I0AB]] WINYSIOS Pay00d dARY puB Am3Y)) 9 S AS6W %S paved+4dM
AYous pue yog £ z ASSOLIA %T 0+dSSOL %8 t+IdM

A3ous pue jjog 14 ¥ ASSOILIN %1 0+4S€D.L %6 P+

Ayons pue jyog 3 ( AS6WITIN % 0-+AS6A %8 v+IdM

AYo11s pue onse|y 9 14 ASOINAIN %1 0+AS6NA %6 t+IHM

Ayous pue dnse[q 14 3 ASSDL %0 [+1dM

K£3ous 1nq AmayD) 1 S ASSOI %S+TdMm

I0AR[J WINYSIOS payo0d dARY pur UL} I[N 9 ¢ AS6INA %0 1+TdM
10AB[J WNYFIOS pPIyoOd dARY pue 1Jog 9 S AS6INA %S+1dMm
JOAR[J 90LI AXBM PaY00D dABY pue Yoy g ¢ JdM
IOAR[J pUe BUIOIY 31035 [[eIPAQ) A[TQEINS SS2001] PIAIES

sIno[y wny310s O UOHIPPE dY) Yim a1ydoul Jo AI[iqelins ssanoxd pue s2100s AI0SUSS "§ J[qR],

EVHEYHT TY TGRS ol MY mY



o) wnyggios ¢roN Funyoie] pAeN=1SSDLIN ‘moy umygios g oN Sunydie] =4SSOl

oy wnyB10s ¢ oN uawury paleN=AS6INNA ‘N0 WNY310s 60N USWUIY=1S6N ‘Inofy 301 AXeM=JuM |

£LST 1891 [aars ASCOL %0 IP¥ed-+UM
Lovl L8901 9891 AS6IN %S Paed+dM
6785 P eb8l LE6C ASSDIN %T 0+dSSDL %8 v+1dMm
916l GLLIT ¢'8SC ASSOIN %1 0+ASSOL %6 v+AdM
886t eLTE 9 1Lt ASO6IIIN %T 0+AS6INA %8 P+4dM
6°6LS Lepsl 9,0t ASEIDIN % 1'0+4S6N %6 P+ddM
€00¢ ¢'1ocl 0'L8C ASSOL %01+ 1dM
6'S5T P0edl 9°'19C ASEDL %S+IdM
8°68C LeLll L'S6¢C AS6INA %0 1+ddM
996t veI9l GL6C ASO6IN %s+ddMm
6661 16'€9L L'11C JdM
SYooMm ¢ 10 USZ01 ] SABP ¢ ABP EICEIEN
(d)ssauu, ]

o8e101s Suunp wyoow Jo a8ueyod ssouulIy 2YJ, G d[qeL

VHFHEEHSUBY TF



wny3i1os pajewr Jo a3ueyd AjAnoe asejAwe-eydy [ "Siq
W =TT L4 ose[Aue-eydle (K £ HEE — B

(shep) B

—

G4 &

“ I

00T

GOy

1 0021

00r1

0091

0081

'siseq AIp) wnydios 8¢ gyasoiew J 77



Wny310s pajew Jo a3ueyd JUUOd uruue], 731

VHEZTEL

(S&ep)H

== B

b L ——
R ]

mkm@m_m_ﬁ |w| [

4

%@ﬁ@|¢;

T 500

0

| ST0

$C0

' €0

$¢0

Wugosv



wnyg1os pajjew Jo dFUBYD JUJUOD UIPTUBAIOYIUY € 31

AUFH =z E-L(UIprueidoyiue) ¥ L3 &M &

(shep)H
b

Wﬁmmn_ufﬂ = B e
T ——

—

’\u ——
¥ EE

01

| ot

(s1seq AIp ‘8/WU ()$4Y) JUSIUOD UIEUE] PasUspuo))




a8e103s Suranp Inopy wnySIos JO UOHIPPE AY) UM [YIOUW JO 3FUBYD SSAUULIY YL, § “FL]

VEH TR Y UG LS ZT IR oY o

X
X : hd . ¢ 1 0 0

0
002
00Y

SEB0L | .

“ SGFBS =

65 %01 - ¥ |_ » »

| 6%%s -o—

et 0001
0021
00v1
0091

(3)



o3er01s SuLnp Inojy wny3ios paj[EwW JO UOIPPE aY) YIM IYooW JO dFueyd SSaUULIy Y[ ¢ S|

VEH B ZRHHEHEE HHYHREC TN oy 3 TE

§'t 1 1 [/ ST [ §0 0

—=lif 00t

00y

WeWZ 0+GEL %8 Y —fil—
WBW T (+GEL9%6 ™ —{
NEWT H6E %8y - » -
NBW (H6ZE%6'Y ~— |

Bt —e—

009

008

(3) &y

0001

|
1
1
00¢t

001

0091




2ge103s SuLmp Ino[y wnygios payeq JO UOHIPPE dU) M 1yoow Jo dFueyd ssouuuy ay], 9 81y

VEH B TR FHECHATURE T TR oy

X
¢ 14 [ 0
0
= 00T
00%
r = _ .
i S %01 —g— | 009
1SS BOT R B —¢—
| 65 %S — Bem | — 008 m
_ 6= %SEF —e—- ~
’ RN . i OOoﬁ
BY%azf —e—
0071
00F1
0091




