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The Effects of Saffron and Turmeric on the
Gelatinization of Rice Starch

Tomoko Fujimura-Ito *

Abstract

The effects of saffron and turmeric on the gelatinization of rice starch
were investigated. Flours made from Japonica and Indica rice were heated in
solutions of saffron and turmeric extract. In the case of Japonica, the solubility
and swelling power during the gelatinization of rice starch heated at 90C were
suppressed by the addition of saffron and turmeric. On the other hand, the
solubility was suppressed only slightly by the addition of turmeric in the case of
Indica.

The swelling power of Indica starch was low compared with that of Japonica.
The swelling power of Japonica starches was suppressed by the addition of
saffron, while that of /ndica was not affected by the addition of both spices.

These results showed that the gelatinization of starches in Japonica was
affected by the addition of saffron and turmeric in comparison with that of

Indica.
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RO EBEERITL, ML IRES L 2 DS SN TWAS (Gerlsma, 1970)0
Toy KRB TlE RS, SRR RIS 2 L. 7y 7 ryho7 I o— R L HER
EET 52 212X, B2 Ef 25 (Donovan, 1979)s 215 DG TWE I v
FTNORAEEOZEW S TH D . FAREORMDT v 7 OMMLICEE L T L CFE.
2003aB & U82003b) . FOMERE LT, Fr Sy EAEROWMIEICHEE RITT I EE 2
SNb. 72, FARELATY ., HEEZ EOBRSFWENT Y 7Y ORI R K IF
FTIENEZOND,

AR TIE, IAT YT OMLICRIZTEEHOREICEH Lz, HHEOX0 0
WEEFEEHTH LD, V¥ R=7K (short grain rice) BL U1 ~ 71 7k (long grain
rice) ZRFIEN D FRESIE, NS OKOMREEIZEIN S L5 MRS (A, 5,
B, AN EEME. JL—BBIO N b= M) 12X, RBUFEZIL L. KA
DAL IZHET L2 &G L TWwD (PHE. 2004a X 0°2004b) o AT T% <,
K RHIZERT L, AL VHBONRT - YD L2, TR E —IZHET 2
BAELH Y. FERSHULISN L TS 20 EZET LI ENEL N5,

FERELTCEE L CHEOHNTHEESNLT 75 VICEH L7z, 77 Yz h i
L0 FE R IRG T 2HFFRTHY AS VHHEO STV R EICHVHEN S,
FOERSIIKRENESITT ) A4 FThLr7aY »Thb, +77 VI3IEFIEMiz &M<
HoH70 (FFgE, 2010), NT—T v EOKREHOBEICIE, Ao zRE 35445 —
AV 2 RFORME LTHOONLGEYH D LHERSIERY) 72/ = VLEWTH
BINTIUTHhb

7T RFMTAHIEICEY . REUIK D AP s 2 e s Tnd (RIS,
200 TOHHIZONVTIE, T ATV Ty OMALY Y 7 7 v OBz X W #ifl s s 72
DTHDLEEZLNLD, FHICOVTIEHL 2SN TRV, /2, 75 o
ELTHWOHRBZEDSE WY =X v 7120V ThH, TAF Y7 OMALICEd 5%
SN2 EN TRV,

ZFZT, KFETIR, U750 BL0y =2 )y 2 ax7y 7Y ORI RIT T2
WZOWTHLPIZTAZ E X HIGE LT,

I. XEBFEE
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Y v R=#H K (short grain rice) & L C#EREII LAY, 474 /71K (long
grainrice) & LCTA ¥ RENATT 4 27z WIS KRB L OCEERCHR X
T2 bD%MAL, I—— IV THIELZE, 2004 v 2 aDffiz@L7zb D% I X
B L7ze — e iriE ik R, 1993) 129t Bk T o 72,

7T (AL VE) BEIUSy =2 v s (7A)HE) BiEhTnwsdox
WAL, UToOFHICL ) ZN ol zHE L7 $ bbb, 77 0 a1d
10015 B DR E M A T, 75 BB X725, 9005 Ml L7- b o %50fEmF L 72
(20mg/100mL)o & — AV v 7 O¥EE. TOERIIX) L T3125f5 8 DEE K% 2 T
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S, BS L2, AHMNoSAZ WV TAE L, WIhd N —Y vyl I E¥ES
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(2) IAFY Ty OERE. BT, Wit aHeEE oz

HBE SO EIZHE LT, b2 —BIRE TN L 2B 7 v 7 OERE. BT %0
EL72 (HiB. 1967). $hbb, RER02e% KL, 75 v BLU% — 2 1) v 7l
W8MLA M Z 720 HHEL A5 —5EiRmE (60.70.80.90C) D&+ T 1 ERRIINE L 7214,
WHIL . S0 HEIC K0 RIBE & PRI B L 7o R T =/ — VIR K D
fRL7z7y 7 rmallE L., R ERZIE L7z, W, BERc L &
L7,

BIREE (%) = (A/S) x 100

#i1) =B/(S-A)

A EEBHTOTF T8 (g)
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Beo T, RgED 2 A REOGE, WEDIIREICIZT Y 7 olEhcldntd, 7
T ERECAARKOBENIE R LD, INETFTY T OBMIIE R L7z,

Rt ks, Bl (R, 1993) L RBC, UToFETERD, $4hbb,
B B OWE TH S N2 % #2412 K TRE. ARL2box T, /it
TEMRESICRZ LA U, KT OM1/20896586%21/2M0, 2T ts8a%1/4
i, o 2nEE20s LT, Wb TFaRdR T8 (RtTFR 175 ko, &
BT BICHT 5, SRTE2PSRAETFERTEEZELIIVADOOE G HHHETERL,
INERETFHRE AL L.

O PO=VELT, 7T VBIS =20 v Z7HIHEONR D D IZEFHKZE v CH
FOERE T 72,
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3 ARELO— M ARG R & Table 11 IR L72e v RAROFNY VX0 B
AME L, B EEDE o720 KOERITY v B2 HAKD129%. 1 >~ 7 1 HKi2138% T
Holz,
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Table 1 Composition of rice flour of Japonica (short grain rice) and Indica (long grain rice)

Composition(%)*

Component
Japonica Indica
Protein 71 9.2
Fat 1.0 1.7
Carbohydrate** 91.3 88.2
Fiber 0.2 0.2
Ash 0.4 0.7

* Percentage of each component was expressed to the weight
of the total solid.
** The content of carbohydrate was estimated by subtracting
the contents of protein, fat, fiber and ash from 100%.
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Fig.l Visible absorption spectra of extract solutions of saffron and turmeric

A ; saffron B turmeric
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HL., BESEBIZ ORI, 7 7V ROREBICOW TR, a2 ba— vo¥4a1380T I
BY L ERENRRNPT T DI L, 77 BLUY — 2 v 7 IBEIRNOS4&
i RETTFR>EECHEEL T LD T Y 7Y ORBIIRIZN TV D Z EDHE S
720 SOTEDRL, WITNOIAHBORELT 77 0 BLUY — X v 7 HHEEIMNC
L0, FTUT OREREITRET 205, MEEOREELRWHI SN T2 LG
Mo 72,

Ty 7Ty ORI, BREOKOFAT TR L72T Y 7oA MET 52 kb,
RS OME, MoORE, S54RI LBEB L0 —EOT v 7 V5T OREE W
) —HDHRTH D, ¥ 7T BLUF— A1)y ZHIHERING X YRS kd e
I PA=VDOPEEEDLLLRD 572000, TV T VR OREFIHI ENDE Z &b,
FORBIA L B, B2 &) S5 WTREMEATRIE S vz,

(4) R

BLIZHRE D 70 7 v O 2 % L 7ze ISR TINBNRE O 8 % Fig2loR L
oo DX RZAKO T XHBOEE (Fig2.A) 60~80CTMEATIIRE Z2ETR SN0 -
7205, CTMEATIE, 750 BLUF — A1)y 7 MR T L 72356 (2B AIH]
ENTwiz, 41 71 HROYE (Fig2.B)IX.70C F TOMADOEE V75 v BL VY —
A1) 7 DL R RS BN H o 7205, 80T L EToOINETlZ, 2> bu— vk g
L CHERERRC 0D, ZOREIIDbTHTHo72,
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Fig2 Effect of heating temperature on solubilization patterns of rice starches
Rice flour of Japonica and Indica were heated in extract solutions of saffron or turmeric for 1 hour.

O : control @ ; saffron A ; turmeric
A Japonica (short grain rice) B Indica (long grain rice)
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(5) B

WIALICPED 72 7 > OB 2 5% L7z B XT3 IR O 8 % Fig3l2
W7o 4271 kDA (Figd, B) OBEIIEZ. WTFhofad vy R=s ki
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Fig3 Effect of heating temperature on swelling power patterns of rice starches

Conditions and symbols are the same as those in Fig. 2.

Y75 0BXRY =2y VMO EIZOWTHE L, VY R hkoa 230
it (Fig3. A). 60~80T A TII R E R EITR SN o725 0TI TIX, 47
T VAR B L 22 A IR STz, =20 v 2RO A 1X. T
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Ay ZHIEERINC Lo TR LA EEELZZ T W EPHL IR 572,

VX RZAKREAL VT A NAKERIIET L L VX RZDKROEEEIT T T BRI
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Pz b eZ2LN50, §—2) v 72 HuigaE BETETET., 375 V%
MOBE L B L T]ROPODRIZ R D 2 L HURIEE 7z,

B TWENEEE L 77> 7 ORI RIZTREL . 2072 7 & HHRIRE
OYVEIZ G2 BREGLTLOFE LTI ARV, SHUSIEHIIN T > 7 VBB X O
DR EPHEERITL TnE EEZOLNL, MRNT V7 ViRENE . MTgREDTTRE)
ThHHHOYEE. 72 7 ORLIZHE S MOV w02, 72 7 2 Ol
RAE & HARIR AT O RE BB A S L2 (P, 1997). L. Vv A
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