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“E 019458 (TC194) B 110 —HAE ~ <& D All1975%° (TC197) B 1094 —HfE ~ <& 51200
58°(TC200) K & 1958 (TK9) Fy 1104F —HAfF » B hEhEEENRGREM  SH1479%
(KH147H ERXFERGARAE  GRTIFE(TNT]) » BEERCERGARAE - 65
ok et 1 OR DK B 4 i 2 1 TR Ry AR ( RT-NO4 - SRR S RHA TR A ST > #6100 mesh - LA
Rt R -
—~#REBAE
(—) &8t & 2 ME
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{tH Fl thermostable a-amylase fzamylogluscosidase * {F W5 & E5% 43 i o) - A5 FF0.1 gl il K -
A1 A 10 ml sodium acetate buffer (100mM, pH 5.0) > ZH#H A1 A0.1 ml a-amylasetd 518 E A
ZKZKE 15 min > (M dn 77 % Rymaltodextrins il 582 minHUHIFYE —2K - B AS50C /KB
R ES min > FIA0.1 ml amyloglucosidaseii 3598 » J[E[50 C/K/AKE30 min > {FHE T
53 fi# FyD-glucose ° FAZ B 10 min > B2 mlAE 5% % B 80 PL13000 rpmEfE (55 min » HY
E3E®R 1 mlfjl A 10 ml sodium acetate buffer{EJ&E &2 » HFHFERHL0.1 mlfjl A3 ml GOPOD

(glcuose oxidase and peroxidase determination reagent)z 7 > B F250°C 7K/420 min > LA510 nm
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starchla) = 0.1 1000~ W 180

D
=AAXFXEVXx—x0.9
\\

AA * BESIROEE BdblankR SE{H 2 72

F:

100 pg glucose/standard % S 1E

EV @ R i A Ui

D:
W :

1ok e A R 5 B
FEanEZE (mg)
(D) E#REN &8 E

2 Yun#iMatheson(1990) 7 3 5& /%" > {# ] Amylose/amylopectin assay kit (Megazyme
Ltd., Ireland) * FEFEE MK £ 20-25 mg > /il A1 ml DMSO(Dimethyl sulfoxide) H.¥55E - /K
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Iz o 25 76 o R BT 2 M BR B P MRS ¢ A2 m1 DMSOJRAU#HZK7KIE 15 min » &2 min
8 — RAERL AR > BERE K08 1% BT A #T &£ BiC B Concentrated Con A soluvent 4 ml
A E & 225 mlB A RA (Fikn 25 0K)

SR S S OHE U mUS R A2 mIff EHELE > 4218 M1A0.1 ml Freeze dried Con A
SolutinZJ {2 » T EIEHXEFE 1 he DUJUR SR - FFLL140008/055 min U FIE K
1 mIfil A3 ml sodium acetate buffer (1000mM, pH4.5)/ A #7K /K745 minDA#fECon Af%EZ -
% 240°C /KA FHERES min > Jll Aamyloglucosidase/o-amylaseff 257%0.1 mIFF[E]F(40°C /K
B30 minfi BN 47 i By A HE 0 LL2000 g 05 min e BY_EJE R 1 mIfil A4 ml GOPODE & 510
nmHIE 5% WO AE ©

Y & & H0.5 mUA KA » il Aamyloglucosidase/o-amylasef# 25 %0.1 ml%[40°C 7KiA10
minf2 {1 mlfjl A4 mIGOPODEM » F[a]F[40°C 7/KiA20 minBi <7 f# Bk — [0 & 3% IH I
8 -

HE AT -

Absorbance(Con A Supernatant) N 6.15 o 100
Absorbance(Total Starch Aliquot) = 9.2 1

Amylose(%, w/w) =

_ Absorbance(Con A Supernatant) < 66.8
" Absorbance (Total Starch Apiquot) '

6.15819.257 1] FsCon ABLEN ZX I 2 Mk 8




4

EEEEN RIS FERaEE —7S O 1

(CHEAEE RS
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TEE R4l BE Bsk bMERREHE DT HMEA =G BEAE - RIEARL*197.97
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()& A1 3% %R (Puffed Rate)
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(Z)BEEE (Hardness Analysis)
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B 24 D) Sk 15405 F (Hardness) °
(P ACEMEAT
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FSRARRTEN 3 20 PP R (42,56 HICHE TR SR T ANOVA) Rl K 22
H 5 (Fisher's least significance difference procedure, LSD)57#T °

FEER TR
— TRSEARZEY - BB IAEEOES 80N
B gLl TC194 5k 84.83% » Fx{fK By TC200 £ TK9 475l By 74.23%E 74.83% > H HEE N
ERLLTC197 S RIEEEE 32.9%  BLEQOI)FTHIEEIE 30.9%HEME " « (k2 HiER &
BRmEARMARAER - I E#EEG S8R 0 0-2%51FK § 10-20% HRE#ERL 28
20-25% Ry EE E RN 28 25% L) ERyE EiEE & 8 o HIE— s COR S RE RN SRR
B (EHE R S RAFTE(L o (OB T EER S BEHI > 1 6% LR « ERK
Fepdt —EAMIE > E—HEARIER 2-7 H > B20FH 8-12 A > HSREIREE2AF )
FE - B DR B SRR B SRRk EIEEY  BEE R a R R - M
EH R 2 55y > TC197 [ e E sy anfd > KH147 & &5 B E iRk onfd > TC194 ~ TKO
TN71 ~ TC200 FH{E& & B E SR S (R —) - —R kB EERL 7% KB iHE
BLLTC197 &85 A 7.29% » TK9 & 2BYKE 5.83% °

T~ FREER Z 80 - B REaESE0T

Table 1. The total starch, amylose and crude protein content of rice with different variety

Varieties Total starch(%) Amylose(%) Crude protein(%)
TC194 84.83+2.82 a 17.66£0.93 b 6.02+0.05 d
TC197 83.32+3.04 ab 32.90+2.27 a 7.2940.14 a
TC200 74.23+4.17 ¢ 10.23£0.36 ¢ 6.85+0.10 b
TK9 74.83+£4.96 ¢ 18.40+0.41 b 5.83+0.36 d
TN71 79.89+3.93 abc 16.77+0.30 b 6.54+0.34 be
KH147 76.71+5.22 be 20.734£3.19b 6.44+0.06 ¢

Data represents mean + SD; Different letters indicate statistically significant difference by LSD test at P<0.05.
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JE£(16.96 g/ml~16.89 g/ml)> BLAT AWTFEARTT - i & I EGERL LAY RE 25 5 5 B JE€ (unfolding)
88 (denaturation) - BBy 78 A S M 88 &5 (5 7 3% o BEC 4 Y 65 R o P T ) DARE B B SR A2 K
o S EERY SR RYFR R SR E - REEN SR K2 REER

P B 2 BV RRGE SR ey - B SR > ARBTTCIOTHERE - E#R
e B miE - AR R R R - MR E R & 8TC200 B A (KA
22

o BEFE RN Ry VBT i S8 R i P R Y D & > 38 S8 ple an AU RE FE BUM B E 2 2 1 &2 S AH R
©5 TC2008% 3 B it 2B B AR 3257.2g - WAL SR E R0 & EAHR - HerGfE
i 5% i B JEE I R 22 B

R R R SR PR B AR > A (] e 1 R AR 38 KO MBS 712 0.26-0.341& [H] > Koy & &
[15.41-6.34%(F =) » &M S pa B R B /K oy & B K - H AT AWTIESE Lk 38 5 i BB EoK
JEME(0.1-0.4) AT R B A= 9 26 R il A RAR TR HAPR ()

S R Ny = b N 72 e 72 Z Sl T S
Table 3. Puffed rate, hardness and bulk density of rice with different variety

Varieties Puffed rate (%) Hardness (g) Bulk density(g/ml)
TC19%4 4.57+0.16 ab 3570.24295.8 a 15.12+2.19b
TC197 4.63+0.18 a 3435.8+£250.8 ab 11.48+1.43 ¢
TC200 4.16+0.14 d 3257.2+431.8b 16.89+1.76 a
TK9 4.48+0.10b 3616.0+£344.9 a 13.89+£2.50 b
TN71 4.3540.07 ¢ 3674.2+342.1 a 16.99+2.37 a
KH147 4.15+0.11d 3490.3+£361.6 ab 16.96+3.24 a

Data represents mean + SD; Different letters indicate statistically significant difference by LSD test at P<0.05.



A [ R £ SR A B R IEE 2 ol S0 AT

B — ~ [ e R B E B R T Z 3 i/ M -
(A)TC194 (B)TC197 (C)TC200 (D)TNG71 (E) TK9 (F)KH147.
Fig. 1. The puffed products of rice with different variety by single-screw extruder.
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45



46 EEEEN RIS FERaEE —7S O 1

Fig. 2. The puffed products of rice with different variety by single-screw extruder.
R=  A[ELTE R R 2 KTENE ~ 7Koo

Table 3. Water activity and moisture content of rice with different variety

Varieties Water activity(Aw) Moisture content(%)
TC194 0.29+0.02 b 6.13£0.30 b
TC197 0.30+0.00 b 541+0.14 ¢
TC200 0.33+0.00 a 6.34+0.10 a
TK9 0.34+0.03 a 5.89+0.08 ¢
TN71 0.26+0.01 ¢ 5.58+0.06 d
KH147 0.31£0.01 b 5.96+0.07 ¢

Data represents mean = SD; Different letters indicate statistically significant difference by LSD test at P<0.05.
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JFURHE R o B I TR0 S 2 B MEBA D > ZINTER R e (A B ERRE () DU (2
ZIERE T S AR ™ MR RN E E B - Saha B Roy(2022)f 885t Bhrd - 4
HoKsy ~ MEHE SR IEAORRERZEREOENSHER > HEOESESZHRE
SR BERE LHE B a8 b E 2R - ARt A RSB E & RN TC197 &
TC200 » Hjzsdpiiim LMEFIREME » a*is - BARREESESEAY TKO & TC194 - Hjg#
pldn LMEES > o8 bMEEE > (HEABESESREEOE SN 2T JaEkRER
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Table 4. Color of rice with different variety

Varieties L* a* b*

TC19%4 87.44+0.27 a 0.50+0.07 ¢ 10.36+0.17 ¢
TC197 85.03+£0.92 d 1.46+0.32 a 12.58+0.24 b
TC200 86.29+0.53 ¢ 0.80+£0.05 b 12.26+0.39 ¢
TK9 87.25+0.42 ab 0.31+£0.08 d 11.60+0.36 d
TN71 86.86+0.57 b 0.92+0.04 b 12.29+0.20 ¢
KH147 86.75+0.32 be 1.3440.11 a 12.94+0.25 a

Data represents mean = SD; Different letters indicate statistically significant difference by LSD test at P<0.05.
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The Study on the Product of Rice with Different
Variety by Using Single-screw Extruder’

Yi-Chun Chen % and Chih-Jou Su >
ABSTRACT

Rice is the staple food in Taiwan, but the change in dietary habits make the consumption of domestic
rice decreased seriously in recent years. Therefore, it is imperative to develop rice processing products.
The study used different varieties of rice as materials to produce extrusion products by single-screw
extruder. The effects of different varieties of rice materials on extruded properties were investigated. It is
hoped that the advantages of rich in domestic rice varieties can be brought into play and add value to rice
products. The results showed that TC197 contained the highest amount of amylose (32.9%) and protein
(7.29%), and the extruded product of TC197 had the highest puffed rate (4.63%) and the lowest bulk
density (11.48g/ml). The extruded product of low amylose variety TC200 had a low puffed rate (4.16%)
and low hardness (3257.2 g). In conclusion, the different varieties of rice have effects on extruded

properties, which can be used as a reference for grain extrusion products.

Keywords: rice, extrusion, amylose
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