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Studies on Palatability of Tianjin Xiaozhan Rice-Palatability Characteristics of Xiaozhan Rice
and Discriminability of Chinese Panel-: CUI Zhongqiu, SU Jingping, SUN Yue and WANG Shengjun
(Institute of Crops Sciences, Tianjin Academy of Agricultural Sciences, Tianjin, China)

Abstract: In this study, the sensory test of eating quality was conducted on 8 main varieties including 4
Tianjin xiaozhan rice varieties (Jindao 919, Jinchuan 1, Jinyuan U 99, Tianlongyou 619) grown in Tianjin
district and palatability characteristics were evaluated by 20 panel members. As regards the overall
eating quality in the sensory test, significant differences were observed among varieties and panel
members by analysis of variance. The interaction between varieties and panel members was also
significant. The score of overall eating quality was the highest in Jindao 919 of all varieties. Jinchuan 1
was the second-highest and Jinyuan U 99 was the third-highest. Tianlongyou 619 was the lowest. The
number of panel members who had high differentiating ability for overall eating quality was 7 out of 20
members (35%). The palatability of these 7 members generally coincided with the mean value of all
panel members. The results indicate that these 7 panel members are suitable as rice taste panelist.
Keywords: Analysis of variance, Eating quality, Sensory test of eating quality, Taste preference, Tianjin
xiaozhan rice.
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Studies on Palatability of Tianjin Xiaozhan Rice-Palatability in rice for various milling rate of
Xiaozhan rice varieties—: CUI Zhongqiu, SU Jingping, SUN Yue and WANG Shengjun (Institute of
Crops Sciences, Tianjin Academy of Agricultural Sciences, Tianjin, China)

Abstract: In this study, taking 4 Tianjin Xiaozhan rice varieties (Jindao 919, Jinchuan 1, Jinyuan U 99,
Tianlongyou 619) as materials, the palatability characteristics of brown rice, germ rice and white rice
were compared and analyzed. The results of sensory test showed that the evaluation score of overall
eating quality, sweetness, stickiness and taste of germ rice tend to be higher than that of white rice, but
there were no significant differences in these palatability characteristics. The poor appearance, hardness,
sweetness, stickiness and taste were the main reasons for the low overall eating quality of brown rice.
There was a significant positive correlation between the overall eating quality of white rice and that of
germ rice. But the overall eating quality of white rice and germ rice did not show significant correlations
with that of brown rice. The appearance, sweetness, stickiness, taste and overall eating quality of brown
rice varied little among varieties. The hardness and aroma of germ rice varied little among varieties. As
stated above, the sensory test for Tianjin Xiaozhan rice varieties did not show the significant difference
between the palatability of white rice and that of germ rice. It was expected that the result of the sensory
test must be useful to raise the added value of germ rice.

Keywords: Brown rice, Eating quality, Germ rice, Tianjin xiaozhan rice, White rice.
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Evaluation of the Revision of Agricultural Product Inspection Standards from the Viewpoint of Sales Actual
Demand and Consumption Trends of Household Polished Rice Products by Age Group
Tomomitsu SETSUDA
(Japanese Consumers' Co-operative Union)
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IRFGFE - BB EAPE D T2 D O —RFELISIEIT & 2 BRI
— JUMNAEER I Z 35 1) 2 KRR AE PEBRL 2 & —
RIE W3- BRI B - H RS - HO o HEh° - BRR Okt - R IR
(R ok Z M E SGER S « R RS MR v — - CHER SR RIS
Factor analysis by the method of paired comparison for high quality stable production of paddy-rice seed
Takefumi OGATA ' *,Rei NOMIYAMA *,Yasuhide YOSHIMURA * ,Shinsuke DEGUCHI®,
Keita NOZAKI® Masaki HARA®
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VBB SE N LETH D,
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TR T 2155 T2 DB OIS LB IRIE AN 5, T OMBAFAOISNARER b o & LT, Ok
SRR OISR (0. 76) | QOSAAE - SRR Y (0. 24) BT DSV % 2473 5 @R L (0. 17) ZEA3 508 LT,
— %R WD 2 B K O BRI RT AT EOEFERIN AR A > RS eIl - e b S, A
B COEF L HITRHGIC TG TX 5,

_34_



HAKRRE - ERII7ES R

K1 @l BEAEE U 381 2 KA -0 dh B« R EA~ D ZR B SRR R

W fif H N A
Dz DFEDOKS 2N ZERN. ek, BRI O SIS,
OIFDEE H~K HER 1k, AER L, T R AR, TR
B L HEHENRTE TSN,

@+o< Y ik HEE, O BB, TS,
DD B A7 /I BRI AR, BE,
OFHEEE EN M KD RFERE, HFARBRLOIE,
©—F ek N — LB O K&, milE N TR N B,
DVxY o RE = N . DT ODORE,
@ZEFMIRF R (f AT A L PN ZEREMEF R, BRI X D PEFTLR,
W HEE)
QKB N BlifiEiz, L. %K
OFFE - FREEIY K WA, SRR, MO REZRKE Y
DI HERF I H~K —RAE D BERED
BLRESS H~K FERMENR, Bk, M HROREREA,
ORI O R H~K FW), FAERABIIE,
R E I OYER ik FRBRRE MR CE T, B, KL,
OEMOEE ? PRIM, JEEE EREEHM O,
AOFEHR e B H~K FliFIRTEAGARTE, AEPEEARICRISOBE,
DA TR il HkfoeH 72 Fl AR PEAARTHI RN,
BB IR IN ik BRI PEATH 3 S TN D 7 2

2+ f2iE - B b

1 D=HKR(-0.14) @;k%;%(%g) '

MR (0,89
—— oamrm
o \ ©FF F AR5 8 M (0.78)
o | DR oA~ 0.52) e ER(0.76)
@IF{/DEE(-0.35)
@& (- 0.46
T @R OEA (058
@FZmEDILA(-0.92)
2 @REORE(-1.92)
GEMERE(-1.94
-¢ -3 -2 -1 0 1 2
g L

2 R HHIE A TR 1 BB - LEAEPED 72 O DEERRAT
1) FK AR ORRRERARA S B 15 40, ZEPEIIFA 2, 380a, HAE/APER 87, 360ke)

(51 CHik]

D fERE 2018, fEEAYN, K KGO D2 EHHAC B2 FA T,

2) fERE L « FER oK S 2019, ) - £ - RO TAEEDOTG|X.

3 RIS 2002 BRASHE BRFE, %K. (R R GREEE) © 92~96.

4) LfES 2020, FEFFA IS 1T 2 /KFEFE OIRIRFTAR S 36 L O SEIRA 00 71k, #a ] VAR SE R
ARGt 6 1 10-14.

_35_



HAGSE - AW (Jpn. J. Rice Qual. Palat. Sci.) 15:36—37 (2024)

WKATEIZ 1T D KRBT O AR 72 & BE ZOKEH
b BE T AR N - HEE
(I Fe i ST RMOK EERAT R B o 2 —)
Inter-varietal Differences in Brown Rice Volume Weight and Related Brown Rice Quality among Sake
Rice Varieties
Masaru IKEGAMI'*, Shimpei MATSUKAWA! and Masanobu KATO!
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BARIC X DR BRI ORI RsrEgGE SMEl. WIbRetE, BlbtEoteE-

A BT w0 B N RE - ga Bk KPR B
COTTREERI RS2 « S A ARk
Improvement of processing suitability of chalky rice grains using hard water.
-Improvement of appearance, gelatinization property, and retrogradation -
Sumiko NAKAMURA, Kotono AOYAGI, Mimi ONOZUKA, Nozomu SHIRAISHI,
Ken’ichi OHTSUBO*
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1) Nakamura, S.; Satoh, A.; Aizawa, M.; Ohtsubo, K. Characteristics of physicochemical properties of chalky
grains of Japonica rice generated by high temperature during ripening. Foods. 2022, 11, 97.
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2) Nakamura, S.; Satoh, H.; Ohtsubo, K. Development of formulae for estimating amylose content, amylopectin
chain length distribution, and resistant starch content based on the iodine absorption curve of rice starch.
Bioscience, Biotechnology, and Biochemistry. 2015, 79, 443-455.

3) Nakamura, S.; Hasegawa, M.; Kobayashi, Y.; Komata, C.; Ohtsubo, K. Palatability and bio-functionality of
chalky grains generated by high-temperature ripening and development of formulae for estimating the degree of
damage using a Rapid Visco Analyzer of Japonica unpolished rice. Foods. 2022, 11, 3422.

4) Nakamura, S and K, Ohtsubo. Effects of hard water boiling on chalky rice in terms of texture improvement and
Ca fortification. Foods. 2023, 12, 2510. doi.org/10.3390/foods12132510.

A aseny . Aveny g SzEnY
Y z Al Evian z \ Contrex
| ek % f o "‘ -
{ \ — 3 A 387 [ P RERL > \ B
[ /o BEHE . [ Sonak . [ P
: [\ [ | [ /- aEk
( Y/ . [ \
. | | i / \\/
/‘ | ‘ /
/ ﬂ" ] /
/ y /
i L/
Time(min) 7 Time(min) Time(min)

IRARI(EERL : ILBKI=T:3)

L. as e U ZORDOHENL « FLEKL - IREGRLOSFE/KIZ K 2 MR
R 1. ZARDIERL « JLEKL - IRERIOSTEBKIZ L S D-7 /v a— A gk

D-Ja—xEi

(g/100g) se
AT EeHY - BHR100% - iHK 0.071 0.002
aA>ehHY - ALAK100% - iFKk 0.078 0.004
A Y - IER B 3:7 K 0.071 0.002
A eHY - BHI100% - Evian 0.046 0.001
a>eh v - ZLEKI100% - Evian 0.054 0.002
A eAHY - AEAK : BRI ; 3:7Evian 0.047 0.002
I eHY - EH100% - Contrex 0.039 0.002
a>eHY - ZLEAKI100% - Contrex 0.051 0.002
aAveHY - ILEK : BH; 3:7 Contrex 0.040 0.003
FXEHY - BRI100% - 7K 0.077 0.004
*FXEHY - FLEAK100% - FK 0.076 0.001
FXEHY - ILEAK B 3:7 35K 0.083 0.002
*XEHY - BH100% - Evian 0.057 0.000
*XEHY - ILEAKI100% - Evian 0.062 0.001
F¥XEHY - FLEK : BH ; 3:7Evian 0.054 0.001
*XEHY - BHI100% - Contrex 0.051 0.004
FXkHY - ALEAKI100% - Contrex 0.053 0.001
FXbHhY - FLAK : BRI ; 3:7 Contrex 0.049 0.005
SAF—T A —> - BHI100% - FK 0.085 0.003
SAF—sA4—> - LAKI100% - FK 0.095 0.007
INF—oA4—> - FLEKL D BRI 3:7 0Kk 0.084 0.004
INF—U 4 —> - EHI100% - Evian 0.056 0.003
InF—2o4—> - FLEAKI100% - Evian 0.064 0.005
INF—o 44— - FLEK : B ; 3:7Evian 0.050 0.002
INF—2s A —> - BHi100% - Contrex 0.051 0.001
IF—2o 44— - ILEKI100% - Contrex 0.064 0.003
IAF—sA—> - JLEAK : B 5 3:7 Contrex 0.048 0.002

2. 3T ) LK OB FEFIEE(PHA.6)E KT X DM o4

a* sD b* sD AE(ab) sD wB sD
o e UNEK - Fok -2.17 0.04 -6.43 0.18 7.81 0.20 27.95 0.04
O eH YUK - RIK -2.94 0.04 -0.13 0.30 3.51 0.06 28.00 0.04
O ke FHYKXK - Evian -2.88 0.05 0.59 0.12 3.47 0.10 28.60 0.54
O e H UK - Evian - pH.4.7 -2.87 0.02 -0.22 0.01 3.39 0.03 29.65 0.00
Ok F Y KX - Contrex -2.94 0.00 1.05 0.32 3.74 0.12 26.71 0.21
O e H U N - Contrex - pH.4.7 -2.77 0.01 -0.47 0.16 3.35 0.01 28.07 0.28

_39_



HRE - AR (Jpn. J. Rice Qual. Palat. Sci.) 15 : 40—41 (2024)

HFERD Z R ET I m— ADOHURME], FERM, SEROER

JURF A= - BB A 2 - A a2 S - BPHE SRR - /NBE iRt 2
(Vb s a2 « 2 AVE R » 3 il SR - 4 FRATPRAAS RS BT 725
Differences in Protein and Amylose of Hokkaido Rice among Regions, Years and Varieties
Shuso KAWAMURA'*, Haruka IINO?, Hiroyuki ISHIZU?, Takahiro NODA?, Shigenobu KOSEKI?
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BHFRDOONTZN, 72722 F L EDD RO T/ NS oz, Zo 3 VE I L T m— A0 #ili
MAERE B D ZERITRE D o7, 772 DIEUICEERL T D s 4R EE R D 72 B AVKR &< (K 3,
X 4), [RIFRFIZ[Rl— AR (2381 DD D T I —AD /N PN RKED -T2,
4. FRPBELETIn—ADFEE AL EICBWTH R TEIMENE T I — AR E N EWHE DN
FAEADSZRD ST, BIZITZ L 7 E D 1% EFIUE TH-Th, 7Ia—RA3727 1 EL Tl 18~22%
FREE, DDV TIL13~19%FRE DZEF N H -7 (K5, X 6) , ZOINZRUL L /TG THOIRHNRE
TIT—ANKE IR DT LR RO SOREY, BRICZERNECLZLEERT 5,
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KRRZAITI T D BB R O RE A EIA]
%EEH ﬁéﬂl* ﬁ,% JILl
(@SR TR

Morphological Causal Factors for Chalky Portions within a Grain of Brown Rice
Youji NITTA!, Rui ARIMA!
(‘Faculty of Food and Agricultural Sciences, Fukushima University)

IKRBREA W GEF, BRIIOEIRIC L > THEREITRT REEK, Lk, DEK, FEKRE, »
bz TFARRENL) 2HT2AKBEHEL, WH - BROETERESN TS, EEDIZINET, XK
BT 2D & 9 72 AOABI OB DWW ORI A TIT L C& 7=, TORER, BfaRsE
HRSORUICIL, THEIZIT D800 - SR OB &, 7 I a7 TR b « 7 U7 VRN D &R
DEFEDDID>TND ZEZHLNILTE T, ARTIE TInT IR MBIOT 7 U ALZBlT
D ERERIE DRI OWT, EAE IS 2 IV oSSR ORE R DI LTz,

[F1Hs L OVFIE]

BEAA IR T o7 2002 FAIRIRFERHERE [ > & h Y | B OKIEA S AERIRIZIT )~ 72 2022
FEEEBIPE T2 e B ] 7RBWNT 2018 AR IRPE [LIHSH) (EEGFER) OIKREITFRZHEL
Too ZKFETITEKA COlBRE — B s (AT 7 2 h—e 248 SFD-HV-3, 10*Pa, -65°C)
CHEERE% . DA REITRA B TR £ 72 ST & B8 CAGE L CERE et (HAE 1118,
JSM-ITS00HR) THIZL L7,

[FE5 & B

TAERIRIGEOVRIR TR LT T2 e B | KROWETIX, Z2AEROT 7 RGeS AakoT
17T A MSIEICERE LTV (B 1K),

EIR T CERALE T2 e B | ZROABAREITRTIL, 777 A MebWNCT v 7 U RIDFERESR
WRRRO LI, T7hbb, 7InFIAMNCL BRObLO, 77 ki 2 HORETe 7 2/WRO
HO 1), —HRIcZERIMR L7z 0, REC~ZHEATHHO G 1) REDFEDH
Niz, iz, TV 7T AHTIE, ~ZHEATHHO (1K PEOLN, 2B, 7TIer 72 MK
T U7 OFREIZ, BRICE DO TR SN /IMLGRD bNAGERH T, ZOXH57e7 I
FANRBWNIT VT RO REREEDRER, 7 7V OEBBEIIKLS, 7InTI7A N T InTT
A NORIC, Ty T b e T T RIORNZZEGAVE L, SMEDIXAOREHIC AR D EBEZ DD,

—J7 . FHESIRIITOVRIR B Uz TSR KDL EFR Cld, AAE T I v 77 2 h7h
BT I 7T 2 MR b G2 X), £, IWAZATLHAOT In 7T X FHRRn b,
L723o T DEE CIET o 7 OFBFEEEEMEL | 20T, M LT ARSI D EE R
bbb,
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BN HEESRIGOOVRIEB I OEE T TRALE Tav e V) ERICBT 5 EEE IS,
a : EHERIRIZIT A {mfﬂﬁﬂ L7=Z2K, b~d @ @il F OB 7= KD A AEBIHED,
F T R 2 ﬂﬁl@%ﬂﬁﬁ“éﬁ7ﬂzﬂ/%®7 277 AL~ bO%), FEIZVWAEFTLHT IS T A
N D), FrT U~ BERTDHTIRTTAR KD T), A: 7377 A K, Bar: 10um,

B2 RISV VRIR OBV U7 TR 22k
DLEEIH I 5 A IR 5,
A:7Ir77 AN, Bar: 10um,
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KREBRALFE [ 9720 21) O L~DELY LA
PR TAET - AREHLT - ST
(T R R R 2 55)
The breeding a new paddy rice cultivar “Yudai 21° by university and its extension.
Yukitsugu TAKAHASHI*, Norihito MORISHIMA, Rio TOYODA

2014 AEDES 6 [HIEEHS OB RS 1B WT, THEVE RPN B S (LT, 245)
CTBRFE L7z /KRR [ 9 720 21) OFRGERR, SFERHE & SR OEICSOW TR &2 LT,
FDH% 9 FIFEDRE LT, A EO Y 2R CEARNRMLEL L CORMOAEE Y 2oH 5,
F I EF DA EITBOS SEOMARR b E O+ LTV 0, 3 AHEHZEE R EDu
s TFERG] TIIREBWLEL LTHLARVANTIWARWNEETH D, AENTRHITEIOHRE LK
DRFDOEY FhA & AT o OBEPRIL, FRER Sl O THREZ L7,

[DPH720 21 DFERKIEFRE]

1990 48, GO KFRANA TV R T A XGRS ARD TR EWFEZ DI TR E R L B N ATk E B
FE ORTHEEFE LT, 20 1 AR L CEAR LIRS Ak L IR S 0 BEL T8 AT D H 5=
eV B ORI TREOKREEIZHE B LR E SR AR T T, 2000 47, SEERiF B FEdkC
KEWEEREDF OV, ZNAEZUENLU21L  Rft L Tat e L L e 6 Sl [E E 2 X -7z, T
BIRERERBRI L > CZORFBEOMBFOREV AR | 2 eV ERIDELE X LA E BMEHECTHD
ZEMHBNNTIR 5T, Z 2T U21L & 2007 4 2 AIZIpH720 21 ) Hnds U TR AR 722 030 i FEE G HH A
ZATUN, 2010 4F 1 H 14 BIOKFR L L OBBRSINT: CBRE 555 18779 5) . R4 DIU2ILID U
LTS R, 21 1R, LR CTREVFEAERL T, M DKL 101ha DG EFRED
FroMERE, FLTFEE KRFOFMIFR OG0 )12 21 it ~DORBOEIRZADI-H D TH D,

[}z ~DHEL Y FHA]

1. ShfEGR, KFEZ2FLE L72EY A (2010~2013 422 5)

DI PN 21 1T REF DRI Z B L8N, (RO R E KRG & iz f2 LTy
%, BRERFRZ & & OB X D KRB RGO T CER S V2 R Tl o oz, Bl
PERZH D7DV, AREFEANFREIT S & L0 BOEHIS, S DICITREFAERE £ TORRA ¥R 2 KT
SHICHNE U7e < TER B o T, BUNTERRE D 1% KFO[RZEA 7 IR U TR 248
KLED ELED, ZOX 9 il FIETIEE D L9 72 RIERITFE L o7, & DICMFERRESS
HIGHEPT IR S TW D EITEWERNRILCThH > 72728, 2010 06D 3 MR, Ko~
0 x 7 MK o TR 2R, i~ =2 75 S8, BAWSE L OFHITm 2 12Hk
N OB ST, ME R 2R OAPER IR E LT, JAZEZE U708 CIEgaiia &N aun-oiz
[ZDOMEFE] D TEWANSEENE S . BENEEEREF O X O Rl To, KK
HIZEF MAL & O LR L7223, BOAFTUBREH CTERZE & O BV ehoTz,

2. WRIERZ BIE LT KRTFa AHIZES L O (2014~2021 F£25)

ZZTET, L R LT & ATREIC T 5 72 I BN B Gk 2 B 3580 & D 5 IR Tl 72,
ELIZHNKTFEEIETO T = 7 78 EHGE R EIRISENOH T, b 5 720 21 ORBREFED & < 5 S 4L,
B R AL D 2 OOKRFa AEFZEEF N 2014 /£ ZIEFEIFICAL R 2 6057-, 20 2->0%
I3 LR T DEZNRKEL Bir o7, K HHIBO S TCOMARRIIEA R 2 T, 22 ATk L TaEfk
BROHEFBIZERWREMEAT =L LTI ) EWHIEIETH 7=, i)y, S thidar =%
U CRENRE —RUCHE LED DI Ch -7, 2EILKZ BT 7-OI3ES coM AR
JCIFETFARENREIND T2, 2015 F0 0 & (LR CORET-RFtAE G BMG LT,

KL TILFSEY RN 5 5 720 21 OIS EFHLT D BRI TR TR<EmF 2625 L0
IEZTHY ., BFOa AR5E— MITEREED S 720 &) HEE2ED oo, Witk &M LT
FAERIZEET AH M Az D T, KA LI TEMOKPEE DO FE%1E U TS, 5 DMEOHIARATOHk
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FHRBRZ B L CINE TIRTFENORIIE SN TV T —H Z BN AFTH LN TE, B
TP SRR E S BN 72 o7z, L L, 5 FEMZ2E U CEIEMERE 2 B 35802 LI=Zoich
RO O FTUEMENE D LI 72Z &b, 201842 b - THUR L7e, 7, SHhideExn
KEMST20, BEENH LD THLDICHED LT, ST BB EEN T o722 &
TULEDMEONT . B0 OB SGWIFHE O X 5 IO o T, R, 2FEEMO E VR A HERK T
T, MAIABRIBREICAS TV T,

3. KA DI $A A (2022 H~)

4FETAPLEEOaA AR 7 — TP H V2N M AEEZR-T LR R,
FOZEBIIa e B VICRS L )12 o7z, BENDIT a7 — WV ANEiEAMLE] L ORY
MOUEENT e o7, 2021 FFRITITABIRCRIE SN a AR a7 — /LT H 720 21 25k
PEINEETAIME L-ER G H 0 . ENO 3 XAEEEEN TITE DWW TN R WE E 054
T2 TWD N, BGERITFED S THEEOH L X LINEMEOIKR SO HE VMO, HEH
NORBIEOEDTH -T2, KT AHZER L OEENNY 4402 59T, 8L ORGR
XM EHERF LoD, FAEEZRKFOPRICHFIH L L9 & 2H0 AN 2022 40> 5Bz 725N
T/ NLT 5 IMESHE T E 57, ZO7ry 7 MIKFMAIZWD S P00 PR 2D
TITZ9EWVH HDOTHY, BB FHITCREREOERICEET AW FCOHERE, FEFIZEZ I L DA
WENESC/ X7 Ly b, IS, v I~ —2 OEkZ: Elch b, OO REIREEZITV, H
BT RIEREZBIEZE9 EWVWH D Th D, 2022 4F 12 AIZIEFE LA S PV E 2 v N5
TN TR L, 2FE) LS 2O CERIERICIRER -T2 2 DFE, /NFIVT 4 A
Ta i EER{Tole, AME 8 AITILE 2 A1 H 2 245 TR, HEEE L oA bEMA L TWD,

[4#% D]

W} 972V 21 [REFERRED © A TIDNOFRESE BEOSEE U IR PEE R, R R i3 L
HIAWTE LT, T LAMEREIC A7 TR E N e - /MR TWD
HEEZTND, S%OBEEER A OIS X503, KEDSFEEHIEE, HHReits
T3 ECIERREZ AR IAL Z E IR TH D, 2023 FELEMG LT a s 7 — IV HH O
BEEGAR ARG O L H LT HUE VA O O HRiRPORYE T O sk - B MK AR FEIE A R L
THEY, EEIIIAEERIRE, HEAEORGRAE F 7s & EIRE BRI PE 2 K L QD Em 28
WO BT, W IV 21 [THEAEZ AR L7 ARG A L CWA M CTH D 2 & 3BT
DOIFZERR RN B LN > TS, ZNHDEEBE 2. A% IIHAREN ToO M L 2 &
D U7 HIPETY, BREE (R AAFRIED B Y MM & M RIRE 6 G 2 i T & 720,

7= DD 7EN2lL TREWSHEE a7 —L ] B (2014~2021)

. et A IRARER Z DA DR
SE FREFE SE FEFE SE REHE

2014 1
2015 1 1
2016 1 1 2
2017 1 1 1
2018 1 2 1 1
2019 2 2 3 1
2020 2 3 1
2021 5 4 4 2 2
& 10 9 12 8 4 5

51 LR
A TAE < FRFEEE « SIS - A - BEAYS - FnHSeAR 2014, AKARHTALEE T 5 72 21) o
BRGEEE & SRR BAVKRGE « BRI 6:16-16.
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FEE 1 N RERER TIRAR U 7o ALIRE K OB b RetE & Rk
BRI gEA W IR = K B FIFg TRk - /BB !
(AERE R, 2387 Lo BEERAITZERT)
Physicochemical Properties and Eating Qualities of Hokkaido Rice Cooked
in a Low-carbohydrate Rice Cooker
Haruka IINO'2* | Shuso KAWAMURA ', Takahiro TAKEDA?, Naoya INNAMI?, Shigenobu KOSEKI'

AR, HA v NOAERRIBR TR a2 AL LIBFERIBRNER S Cnd, ZD7-0pk
BN OREFTH DK CER) 1T SN H D, —J7. A— D —Ettnh b FE
HOBEE T v MREREDIRGE SN TE Y | IBIFE KO —EDOTFEIXH 5 LR SN D, 22T
EHEIRER &M A > NRERIZ K B KERO B LR ReE & RO ZRZ I LT 5 2 &2 BT
JbHEE K 3 SLFE 2 FHV N CRRBR 2 S hi L7,

CZESCSENOY 27 |
1. 3k 2022 FEALMEERE © 2 B2k 3 ifE, T7ebb el L) (%D 5 bRk fR) . [
DY ) (KT 2 m— AR | TR | (WECKAREIN LA i fl) oZke AT L,
MR K (I AR ERTERY VP-32T) CT& KL CGREHE L7,

2. WRER IKERIZITEE OKRgs (WD LRETLIE) BLO2HEEOE Y v MMiigs (1K
PR A, (KA B) 2 e, (R A T IIRER ISR ERIR 2 BT D JFEE (Wb AL 15) T
HD, P BITEE LV IIKEEZ S L, KEOKGREEZELT 2 & THEEEIS 2 FExHIZ I
STFETH D, FAKE R T DIREBFONAEREFR 1 IR LT,

3. BYLZEOMT KK DKy & RERATE OB B B IRERIE S O KUK S 2R Uiz, 77 AF
¥ —7F T AW —(TA) ZHOTREDIEZRIE L, 20ellEsEt (=5 3 7 L 2% CM-3500d)
ZRAWT, RBROEHTHZRNE L, KA BEZEHRETE LA by ) Z2HE L7,

4. BREFE KRG OKEE T T AT v 7 v ST A0g BRELL, T v 7 TTER60CHA U o
NR—F — |55 UEREEHMIICfE L7z, 1 B EREEHMIC o &, »Sx/UT 18 44 ¢, #lE B 1 3#a
B, X, o0, FY ., B X, B0 TIHA L Lim, &RIE §EEAEKIT T oiE L
Zod T IRER U7 KBk VY, BEHERICR D ARk A T B DO REE TR 2 e~ 72,

[FR]

1. BYLFERHE £ 1KY FER 2R Uiz, GBS A i, S0fE 2 & KAUK S A3
RERE W bE< R DSEE IR RAZBENH - T-, T, WIERERIC b U TIRHEE A Tldih
FEIRF RO LI 70 5 2 &) IRERER D O OKARROIRIHNEN R0 5 2 &, REGEH CHRERIK
EHITIRHEIENREESND Z LR ENER L LTEZOND, REFE B T, @RI
S L CI T OMFEIZIBUD TR D 5%ATERIEEI L, bR EmN-oT-, KOG FHL, 1@
WAL P U CREUK D3N U 7245412 bHEA D LA Lz, 3 78bh, HED
v MRERCIIKEK 3835 2 & T, KEREFHNZ(L LTz, TA I X 2 KE8WHE, mElc X
O IERHE B 23 b S MRS HRG 2o 72, KR 100g H720 ORI BFE) 13, (KHEFE A
T, [HRY Ay TIT@FREE D 1. 7g WA L=, [7272o1F L) TO0.6g, IRKHIOE) T1.0g
U7, ERPEE B I1LAFEIC L & T RAME OB D bg HiE CTH Y kb RED o7, Kalklo
KBRS D DB, X T ERREIR Gy 72 IR IR XD =TT I CTh o7, @ KAk
T HREERERI, PR A TIX, AR X AR Sz, (REEFE B TIE, X TOM
T 10~15% DIKBER Th o7, T70bb, HFEIKREER ORI KUK L DRI AE R T
HHEEZLND,

2. BRERHE SOFEC & OFRERHMEASE CEAME) AR LT
(1) 7p7p21F L) EBFE A TREFIRALL D BENH D >N ELS HREITHMBLNTELS . KD
255 < THRETHENME D > 72, —7, RPVE BIT@E KR L 0 A B ICVBIEHE S &0 o 7273, i
FEIZHR B2 K50 2355 < TRGFHIAME ) > 7o, KBEFE A B L OB TERIZE L2 b 00, FFE
71y MREIZ X 0 RATHIAMEL 725 2 EAVURE T, KEROKY EDHIINT SR B Of A
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M2 e HARDN o T2,

(2) TdHRY M) AGPE A I TEFE KR L D ARICKONL 7o lzny, REFTHMECIIAEZE
DRENR DT, EEEFE BiL FIRER & 0 A EICEK G2 REFEHmAME) > 7, RHFE A
B & HITEFE KR L VRATHIAMEL 22 o 72y, AEENREINZOIXMEEE B DA TH o722
ED B v NRERCKEUK BN 235603, BIREIC BN S D Z E RSN E o T,
(3) FRHDRE]  KFFE A 13EH &ﬁi@ﬁﬁ;@<&ot# RETHEIXFRRRE CTH -7,
EHEE B Il AR L 0 A RIS B < MEFHmAME > 7o, RBEE A 10l KR & ORFIIZA
BEENRINCHAE b S o720, RETHIIZITEE LRWRE Th o7, — 77, KRB B I KER
AKOTDEEI L, @EICER S A G $ﬁﬂﬁ?bto

(ERR) |

AR Tl 2 FEREEOBEE 1~ MRERES % F T o6k 2 KR OB L2 & kot
WA AT o7, HE T~ MIEEROFBENIZNENERD L OO, KEUKSHBHEMNT D L TAIZ X
HHMENRER S, BREHME CTHERO L Mot F7o. KEROBE AR KA & K3 DI
BT~ AREEFE A UL, SRS L0 RS L, AR SR IR CIE R o e, — T, K
P B TlE, KREUKDEHEMEES 2 LI i@kﬁ1mg%tbwﬁmm%%ﬁﬁéﬁéﬁﬁf
HY, TORER, KBTS < 72 0 REFHMEA S MNNZE > T2, FEED »~ MRERIC

KER DI LR R A~ D TS EIC L W B DA REMEN H D Z L AVRE ST,

BT REBIKEE, KEORICEI & EREOR S HE
IR RERER KBRS @3S TAES Bkl O ME  RATHE

i Hik KEEE (%) (-) (N) (g/KER100g) KB (%) ( )

BEKRER  1.35 61.0 8.6 54.3 36.6 0.0 0.00

BREDIEXL EFEEA  1.43 62.2 8.2 54.3 31.2 1.6 -0.72
1EHEEB 1.65 66. 4 8.0 39.1 32.7 -10.7 -1.53

BERER 1.25 59.8 8.5 57.0 39.9 0.0 0.1

WHUY A ERBHA  1.36 63.3 1.6 44.2 38.2 -4.3 -0. 47
EHEEB 1.55 65.2 1.5 39.7 34.2 -14.3 -1.69

BEKRER  1.50 63.2 1.9 49.9 35.4 0.0 -0. 56

KiDE E¥EBA  1.57 62.8 1.9 52.9 36. 4 2.8 -0. 61
EHEEB 1.80 67.7 1.5 36.7 31.3 -11.6 -2.33
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B 2 BREALEIKFEONE & BIRICKIZTTRE
BRI D - A Y - WEPSLE Y - PEREE Y - EEY - bV
( VEMEZER AR, PRS- Ve (BRI A FRAFD)
The Impact of Different Nitrogen Fertilizer Treatments on Rice Yield and Quality
Bing HE ", Chao LIV, Motonobu KAWANO?, Keisuke WATABASHI®, Tao ZHOU ?, Shuai WANG"

VAR P EIC BT 2 KRR AEES R & E O _EiT, RO 2SR & 3% o R iThE
PEICBWCTEERFEE 2> TWVD, FHIZRIIKMOEBIZE > THHEDITETHY
WO 7p B FE BTN & E - BRROMEICKE BT L, AR TR R b EFE
FRALER S KRG DU ds L O EAE R EE R & BRREIC R TR EL A L,
(s & HEE]
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VA AERITTIBICHA L, BV &2 TR & FEIEICEE T oA L, thoB BT EFE OIETT
WZHE U 7o, BRI & & I ERE R R 2T 5 & & bICE BRI BB o it
WRIZBWTHERD T I a—RGHR L X T EEH%E % FOSS RN EB WE 7 T
T A P—T, KEKOREHME L BEREE T 7 A F 20 A —F L IRERAWEH CHlE Lz,
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BABE, HEK667T O T2 & T6 OFEEE L O E, T4 OBHBRE UIMIFEIRDO L0 T1,
T3, T5 OFHFPEN TV, EMEIEOARENR 22 T1 & CK OIEITLFER 1nm K
WZHEH L72 TL O3 E o125, Z OFBIIFER OB H 5 L HERI S 5,

2) K50 LML O BIREE A B R 25 & SRR ZENFRO bt BB 3 ), INE
RS & [ARR, BRARE & EHRBE L OBIMRIC—E O[T R b o 72y, IR &
ORRTIIEHEDZ W TL, T3, T5 IXZNENMEHEDD/N T2, T4, T6 LV & & 23
I EAENEL THMBLE 0N 720 OFESEMEL . HEK 667 O 15 LSO X OFE AN
EoTm, Thbb, IS BIEOENRFE U THIUTHEIED L W3O Z R0 B
BHENE S A THMERLE M4 720 BRREL 20 E W) BRRIZIFE £ L < 72V ME
R BT, FEIEO AN RS CK & T1 ORWEIL, WiLfEE RS TH- 72,
3) WERXGFIDINE L & RV EEAFLEORIZIL, %9 TIHNEDZWKIXF /3T
BEAENRENEWIEADB R SN2, HRK 667 ITIXNEDEZD L X T EER
FOEARDB W2 D R o7 (1K), Ll MITHBEREITA R TIE R0 o7,
4) AWFIE TR T ERRE A OFETIX, SIE S RY VB ER R RIFHCEIT 5 2

EIWETERD 5T, L L, INEEBRIZEK T2 b0 TIER< . 2 E REKZ Hl
L7 KB Z 2R RTETH D] (BT 2018), F D= DEEHGL, &4 H
WL CTH IO EZ WS T O T2 < HFE% O YA REE) LR OIE ) % 5 <
HEFF L CIRAKMEI D EPERZ P L, X VXV B OB G EMAMIC T T2 Tho L%
25, BHOMEE LIz,
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F2Fk  INEF KO ER AR
i fi ALER BB —RERIER BRBUBS () TR (¢) WU (kg/10a)

T1  19.5 143.2 86.0 23.8 956. 9
15 KBRS T2 20.8 133.1 82.0 22.9 865. 7
N (ke/ha) o T3 19.7 145.7 87.3 23.5 980. 7
LR e s A T4  19.5 134.5 91.0 22.5 897.2
M oot BE FE 5 20.3  160.2 88. 5 22.9 1102. 1
T1 187 110 44 33 SHFEE: Imm T6 18.1 139.8 84.9 22.8 814.2
o 165 110 44 11 - CK_ 18.2  142.1 87.1 24.0 902. 8
1 19.4 173.6 74. 1 22.0 914. 8
s 162 92 37 33 I 1= T2 22,4 172.0 73.2 20. 7 975. 8
T4 140 92 37 11 il . T3 20.6 180.0 76. 6 22.5 1071. 6
T5 136 74 29 33 G mél(?? T4 18.5 154.5 80.0 22.0 843.0
% 114 74 29 11 o 5  16.1 149.0 85. 4 21.2 726.5
T6  17.7 148.4 82.6 20.9 759. 1
CK_187 110 44 33 %hff10mn CK_ 16,1 173.7 75.0 22.1 177.7
ALFR Kok * Kok skokok ok
PED g ns e . . .
ZHAEH * sokok ns ns skekok
®, sk okl 0 Z L ENE%, 1%, 0. 1%KETHE.
3R BURRHE
i A SLER AC (%) PC (%) fif < ik B AT Sl 070 AR
T1 14. 78 7.55 4.93 0. 46 0.76 0.09 7.47 6. 77 78. 50
T2 13. 69 7.23 3. 50 0. 33 0.79 0.10 7.67 7. 30 76. 67
T3 14. 89 7.34 5.06 0. 32 0.77 0.07 7.63 6. 83 80. 23
H729 T4 14.01 6. 88 3. 04 0.36 0.77 0.11 7.93 7.17 79. 83
T5 14. 37 7.37 4. 38 0. 50 0.75 0.16 7.17 6. 53 71.40
T6 14. 92 7.26 3. 49 0.43 0.81 0.13 7.50 6.73 75.97
CK 14. 64 7. 68 5.16 0. 46 0.75 0. 09 7. 80 6. 53 78. 50
T1 19. 63 7.88 4. 55 0.43 0.76 0.10 6. 63 5.83 70. 67
T2 15. 28 7.20 2.96 0.39 0. 80 0.13 6.73 6. 23 70. 20
e T3 17. 10 6. 95 4. 39 0.47 0.79 0.11 6. 83 6. 23 77. 30
D§7 T4 19. 49 6. 84 1.54 0.31 0. 86 0.22 7.87 6. 80 78. 53
T5 17.18 7.50 2.91 0. 38 0.76 0.14 7.63 6. 97 77.83
T6 17. 37 7.00 3. 17 0.39 0.78 0.13 7.80 7.10 78.73
CK 19. 54 7.52 4. 68 0. 42 0.76 0. 09 6. 97 5.43 70. 67
PN %ﬁ stk ok stk ns etk ns % o %
b o skokok ok skokk ns * ns ok ok *
R HAEH Kokk Kokk ns ns Kk ns Kook Hok okt
*, %k, sk 1 THENE%, 1%, 0. I%KIETHE.
1150 ¢ 1 6.4 1100 ¢ — 1 6.0
oo | BEI =0.248 | ey | FEREET =06 | R
1050 | ' oo, | 1 6.60
T 1000 | 1% - 1 6.80
o 90t 1" 28 5 gl 17.00 &
= gog | los2 < {70089
B w0 | | ., o :ZE { 7.40
800 | 1 7.60
750 | 1B 750 t 1 7.80
700 7.8 700 L— - : : : - 5,00
T T8 T8 ™ 15 T8 X T T2 18 T4 T8 T8 OK
—O— [T (kg/10a) —@—PC(R) —o— B (ke/10:) —@—FC(X)

%1 R DBEFMANEIZI T 57 " EEHRELIE.
r 3 F N EEA R R & ORBIRE.
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FEK ORI K D IR OV E &ﬂi‘@‘%ﬁﬂﬁ
OB -8 OFEE A SRS
(B (L) MR o Z A IRAE] - 2 ERRT)
Effects of Late Harvesting of Rice on Yield and Quality.
Yong WANG!, Houging LIU'*, Wenfu WU?

202127 A 12 B, BAEREEHERE 72 & 5 SO EEERI T o AR BT 2 WA 2 1L E
TRELZ, THICL > T, HRTHLZICE LIs AOERIT, £ 1 FRTHEFF TR X% 718 6800
TANZEolownwd Z ez, —F, BROBLR - RETHFBR CEEMICFEL TWD, EE
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PR VAR FE 3 E, FORIAE 1 HOREBR 21T o 7o, BN SNBSS EFEIL bha LB, 6 ScMME %
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T, fERFEEZE L, mE CH - ZE L EEOMINEEN G OILD, R OXIX, BROU
FUHERFH I G 5, HFIC L DR AR D25, 1FIF 10 A5 10 A 25 H F TR
T 5, WE, FETEEHRa A U TCINET S, Z ORI OSL KL 1T% L FIZR -
7oo WREEAEIIRTOIEZE L [FERIZ, 2 /31 2D TN D GPS OFLER T, B s O IUHE & 4
BT 2,

2 IO FE R 2 K3 15%IZHR L C, B gD &L ik S D, EOWME 2kg o7
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EEE SSRNOE=Z-)|
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Application of the Starch Viscosity Properties as a Tool for Determining the Storage Tolerance of Rice

Chunfang ZHAO, Tao CHEN, Ling ZHAO, Shu YAO, Yadong ZHANG, Cailin WANG

(Institute of Food Crops, Jiangsu Academy of Agricultural Sciences, East China Branch of National

Technology Innovation Center for Saline-Alkali Tolerant Rice, Nanjing Branch of China National Center for
Rice Improvement, Jiangsu High Quality Rice Research and Development Center, Nanjing 210014, China)

Grain quality deterioration during rice aging storage has caused serious losses to rice production and
management. It is of great significance to carry out research on storage tolerance and identify rice varieties
with high storability. In this study, 197 semi-waxy japonica varieties, 117 common japonica varieties and 14
waxy japonica varieties were used. The storage tolerance characteristics was analyzed at the artificial high
temperature and high humidity condition using the evaluation index of the storage tolerance index (SDI) that
defines based reduction percentage of germination rate before and after aging. According to SDI, these
genotypes were divided into four groups: group I was the high storability type, 75%<SDI<100%, including
8 semi-waxy japonica rice and 15 common japonica rice; group Il was the relative storability type,
50%<SDI<75%, including 32 semi-waxy japonica rice, 44 common japonica rice and 1 waxy rice; group III
was the less storability type, 25%<SDI<50%, including 82 semi-waxy japonica rice, 32 common japonica rice
and 4 waxy rice; group IV was non-storability type, 0<SDI<25%, including 75 semi-waxy japonica rice,
26 common japonica rice and 9 waxy rice. The storage tolerance of the semi-waxy japonica rice, which
was higher than that of waxy rice, was lower than that of the common japonica rice.

From the screened materials, ‘Nanjing Qinggu’ with the extreme storage tolerant, ‘Nanjing 46’ and
‘Daohuaxiang 1’ with moderate storage tolerant, and ‘Zhendao 19’ non storage tolerant varieties were selected

as materials for further study. The artificial accelerated aging treatment of polished rice (38°C/75%) was used,

Sth

18t w. RVA characteristic values of rice flours

which were sampled at the interval of one week from 1°'w to
showed that the peak viscosity increased significantly in Daohuaxiang 1, Nanjing 46 and Zhendao 19, but
did not change significantly in Nanjing Qinggu; The though viscosity and final viscosity showed a significant
increase in Zhendao 19, with a percentage increase of about 100% at 4" w, and the increase was relatively
lower in the other three varieties, with the lowest value in Nanjing Qinggu. The pasting temperature gradually
increased in Nanjing 46 and Nanjing Qinggu, but there was no significant change in Zhendao 19 and
Daohuaxiang 1. The correlation between the cooked rice taste values and RVA properties of aged rice at
different aging stages showed that the correlation coefficient between taste value and peak viscosity was
higher in Zhendao 19, Nanjing 46, and Daohuaxiang 1, showing a highly significant negative correlation.
However, in the tolerant storage variety Nanjing Jinggu, the correlation was not significant. The correlation
coefficients between taste value, hot paste viscosity, and final viscosity were higher in all four varieties.
The correlation coefficients between the taste values and other RVA properties varied among different
varieties. Based on the results, the peak viscosity increase percentage (PVIP) is used as a criterion for
determining the storage resistance of rice. PVIP is divided into five levels from low to high: level 1
(0<PVIP<10%), level 2 (10%<PVIP<30%), level 3 (30%=<PVIP<50%), level 4 (50%=<PVIP<70%), and level
5 (70%=<PVIP), corresponding to excellent, good, and moderate tolerance to storage, less tolerance to storage,
extreme intolerance to storage.
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Fig. 1 The Changes of RVA profiles of four rice varieties during the storage stage
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Effect of Different Compound Fertilizers and Aromatherapy Agents on 2-AP Content in Rice Variety
Nanjing 46
Xiaodong WEI, Qingyong ZHAO, Ling ZHAO, Zhen ZHU, Tao CHEN, Lihui ZHOU, Chunfang ZHAO,
Cailin WANG, Yadong ZHANG
(Institute of Food Crops, Jiangsu Academy of Agricultural Sciences, East China Branch of National

Technology Innovation Center for Saline-Alkali Tolerant Rice, Nanjing Branch of China National Center for
Rice Improvement, Jiangsu High Quality Rice Research and Development Center, Nanjing 210014, China)

People in rice growth region of southern China have a habit of enjoying fragrant rice. Research has
shown that the main volatile of rice aroma was 2-acetyl-1-pyrroline (2-AP), whose synthesis was controlled
by the aroma gene Badh2. Nanjing 46 is an aromatic and delicious japonica rice variety, developed by the
Institute of Food Crops, Jiangsu Academy of Agricultural Sciences, China in 2008. The cooked rice of Nanjing
46 is crystal clear, soft and smooth in taste, elastic, does not harden after cooling, and has an excellent taste
quality. Nanjing 46 has won the “Gold Award” and other honorary titles more than 30 times in the National
and Jiangsu Provincial high-quality rice evaluation, and is known as the “best rice to eat” in Jiangsu Province.
It has become the preferred variety for high-end and high-quality rice brands in the Yangtze River Delta region
of China. However, in recent years, many farmers have reported that the aroma of Nanjing 46 was not as
strong as before. In order to maintain the aroma of Nanjing 46 and ensure its excellent taste quality, this study
measured the main aroma volatile 2-AP and the taste value of Nanjing 46, compared the effects of different
compound fertilizers and aroma enhancers on 2-AP content and taste value of Nanjing 46 (see Table 1 for
each treatment and control), so as to provide a reference basis for the optimization and cultivation of Nanjing
46.

The experimental results showed that different treatments with compound fertilizers and aroma agents
had a certain increase in taste value, gel consistency, peak viscosity, and setback viscosity, but there was no
significant difference. Only the 2-AP content reached a significant level of 1%, while the repeatability error
and determination error were not significant. The application of the specialized fertilizer for Nanjing 46 and
a compound fertilizer called “zinc rice silicon treasure” could significantly increase the 2-AP content, among
which the application of the specialized fertilizer slightly increased the 2-AP content compared to the
application of zinc rice silicon treasure, the difference between the two treatments was not significant.
Spraying silicon fertilizer, ornithine, zinc fertilizer, and proline on the basis of applying compound fertilizer
with N-P,Os-K>O content of 15% -15% -15% respectively during the booting stage could all increased the 2-
AP content. The increase in 2-AP content in the treatment of silicon fertilizer and ornithine reached a
significant level of 1%, while the difference in 2-AP content between the treatment of zinc fertilizer and
proline and the control was not significant (Table 2, Fig. 1). The results of this study indicated that application
the special fertilizer for Nanjing 46 and compound fertilizer of zinc rice silicon treasure, as well as the
application of silicon fertilizer and ornithine during the booting stage could significantly increase the aroma

of Nanjing 46 rice, thereby improving its taste quality.
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Table 1 The experimental treatments set up in this study

Base fertilizer Panicle fertilizer Foliar fertilizer
Zinc Rice Silicon Treasure 35 kg |Zinc Rice Silicon Treasure 10 kg with
1 with N-P205-K20 content of 20% - | N-P20s5-K20 content of 20% -12% - —
12% -16%, respectively 16%, respectively
Special fertilizer 40 kg with N- Special fertilizer 18 kg with N-
2 P205-K20 content of 16% -8% - P205-K20 content of 16% -0% - —
6%, respectively 16%, respectively
Compound fertilizer 40 kg with Compound fertilizer 15 kg with N-
3 N-P205-K20 content of 15% - P205-K20 content of 15% -15% -

Treatment

Spraying silicon
fertilizer during

15% -15%, respectively

15%, respectively

booting stage

Spraying ornithine

4 The same as above The same as above . .
during booting stage
5 The same as above The same as above Spraymg prolme
during booting stage
Spraying lanthanum
6 The same as above The same as above fertilizer during
booting stage
Spraying zinc
7 The same as above The same as above fertilizer during
booting stage
8(CK) The same as above The same as above —

Note: Each treatment of tillering fertilizer was applied with 10kg of urea, and each treatment of panicle fertilizer was applied
with 5kg of urea. The total amount of nitrogen application for each treatment ranges from 15.7 to 15.9 kg.

Table 2 2-AP content in different treatments

Treatment (rfl:g?lfg ) lefeéeigce o 0 sk o "

1 0.2014 o 020t M 3 -

2 0.2037 * 2 o1s Ns NS

3 0.1904 ok 2 NS CK

4 0.1675 #h z 010

5 0.1260 NS Y oos

6 0.1329 NS

7 0.1121 NS 0.00 TS L . s e S
8(CK) 0.1108 — Treatment

The treatment 1 to 8 (CK) see Table 1. Fig. 1 Comparison of 2-AP content in different

treatments
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Physiochemical Properties and Taste Quality of Near Isogenic Lines of Wx locus
Yadong ZHANG, Xiaodong WEI, Ling ZHAO, Lihui ZHOU, Yong ZHANG, Cailin WANG

(Institute of Food Crops, Jiangsu Academy of Agricultural Sciences, East China Branch of National

Technology Innovation Center for Saline-Alkali Tolerant Rice, Nanjing Branch of China National

Center for Rice Improvement, Jiangsu High Quality Rice Research and Development Center, Nanjing

210014, China)

In order to study the physical and chemical properties and eating quality of rice with

different Wx locus genotypes that control amylose content, five near isogenic lines Wx“,

Wwxb, wx™, Wx™ and wx with Wx locus as the background were used to analyze the physical

and chemical properties and eating quality of rice. The results showed that there were

significant differences in the physicochemical properties and taste quality of rice among

different near isogenic lines, and different genotypes showed regular gradient changes. The

taste value Wx“<Wx<Wx™<Wx"P<wx, the change trend of rice appearance, viscosity and

balance is the same as the taste value, while the change trend of amylose content and rice

hardness is opposite. The correlation analysis showed that the taste value was significantly

negatively correlated with the amylose content, the hardness, and the appearance, viscosity,

and balance of rice. The taste value and RVA value are negatively correlated, except for the

positive correlation between the taste value and breakdown viscosity.

Table 1 Physiochemical properties and taste value of near isogenic lines of Nanjing 9108

Isogenic line Appearance Hardness Stickiness Balance AC (%) PC (%) Ge
(Score) (mm)
Wx* 374¢ 12¢ 93a 2.6¢ l4e 26.6 a 7.1c 29.0d
wxb 66.8 d 6.0d 7.0b 6.7d 6.1d 18.8b 7.9 a 71.6 ¢
wx™ 703 ¢ 6.6 C 6.8 ¢ 72¢ 6.6 c 17.6 ¢ 7.7 ab 749 b
wx™? 85.2b 87b 5.7d 9.2b 8.8b 9.4d 6.7d 71.7 ¢
wx 92.0 a 9.7 a 49¢ 9.7 a 9.6 a 1.9¢ 7.6b 1104 a

S.E. 1.34 0.20 0.11 0.19 0.20 0.41 0.12 0.74

Different lowercase letters after the same column of data indicate the significant difference of 5% level.

*#: The significant level of 1% difference in variance analysis results between different near isogenic

lines.
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Table 2 RVA profiles of near isogenic lines of Nanjing 9108

H A B

Hiop =

- FORAS

R L

I o1 PV HV BDV FV SBV CSV PeT PaT
SOBEMICHNG = by (eP)  (eP)  (P)  (eP)  (eP)  (min)  (°C)
W 2355b  2034a 321d  2599b 244b  565b  690a  8la

Wy 2708a 2147a  560c  3126a  418a  979a  687a  T3b
W 2533a 2020a  513c  2845a 312ab  825a  6.67b  75b
W 2657a  1532b  1125a  2190¢  -468d  657b  6.11c  71b

wx 927c¢  24lc  687b  367d  -560d 127¢  358d  72b

S.E. 98.51 101.49 66.12 119.98 79.81 32.16 0.12 1.74

Different lowercase letters after the same column of data indicate the significant difference of 5% level.

*#: The significant level of 1% difference in variance analysis results between different near isogenic

lines.
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EHROMEMEDFRGR DO BYLRME &L BRI KT8 (F2H)
FEAIE - BRAR - RE - BT - IR - 5K - SKIEAR
(Fh EVLARE RER B BRI EMTERT - ER KSR 7 —ma 7t 2 — - EFEM7 v
73V KRR T 2 — e 2 — - TR BEKRG LR e o 2 —)
Effects of Nitrogen Fertilizer Application Rate on Physiochemical Properties and Taste Quality of Nanjing
Series japonica Rice Varieties

Cailin WANG, Xiaodong WEI, Ling ZHAO, Chunfang ZHAO, Lihui ZHOU, Yong ZHANG, Yadong
ZHANG

Wrgeic X v, ERFEHE RO L BRWEHICEE L5 2 5 2 L L2 Ik o 7,
FE S ) — Xl OEN - BRME 2R L, REREZ 2y M 5700, A I3y ) —
ROBENT- WS EZ MR e L, SREROEHAEROBIIET L BRMEICE 2 558 %
gL, My V) —XREOFHERITICSHERME IR T 2 L 2 WFRFL T 5, AT 4 FEME
DEFRMEHENIE (NO : 90 kg hm™2, N1 : 150 kg hm2, N2 : 300 kg hm2, N3 : 450 kg hm2) 723F
BE 46, FARE 9108 & FfEH 9308 DK DILIFIE & BRME ICE 2 258 2 it L 7o, sl R Ic X
D, BEREORG LU IILBOMRICIE L EL 5 2 7, NOUBOBEWEIZRD &, EH
HEARIIRDIELS, 2-AP BB IR M0, INEIFR DK o7z, NO & NIALHEL N2 & N3
LR D L KLEIR DB T TEE Tl A5, N1 & N2 L o o LBk 0E W IZTEE TH 5, N1
EN2WBHDOBICE IR WAL _ARH L Z L BRLTWS,

[(# k& X 0 )5ik]

BRME & INEAFAMT 2 L) ROERPEBLIE L v 2 S 72010 RIFE IATHRO A5
ICHED VT, NI : 120kghm™, N2 : 180kghm™2, N3 : 240kghm™2, N4 : 300kghm™ ® 4 D %
TR 2 3E L 72, B 12 A 9308, M 9108, FEME 5718, FEfE 5818 72 & 8 O TH
D HPETEIR T BRI, KEROIMEL, BERL, KEEE L PR, 7 Iim—XEHA R, EOEEHE. 7
NaAv ATV —¢ RVAEHTH - 77,

[FEH e X 0EE]

STEUHT ORER, B2 EHREHRONIEIIAWME, EAEERRE. T ra vy AT VY —
ICHHE & 72 13D CTHEE 2 % 5 2 (Table 1), RVA IS XT3 25283 v — 7 KL & [RI{EfE DY 5%
DEEE IR L _OUICE L 72U D OMERIZ 3R CTHEE T3 w2 & AH S 51T 78 5 7= (Table 2) 6
N3 LB WRfE TR D = L RERDAMEL, BERE. KGEE & PR IR D R VA3, S k- TR
DE Y BEHRME L MEORICHRD CHHE L AERMEBFET 5. XV X7 HERE N1 O
WU 3R DK A> o 7225, N3 DL & HiE7 1377 > 7= (Table3). v — 75 N1 QLB I35 &
WS, N3 DAL & BEE 772 B3 0, [AHEAE N1 OUUEIT R DK - 7225, N4 QLB & HEE 1
72> 7= (Table 4),

AWFFEIC X 0, EHMHEIZ 120 ~ 300 kg hm 2 OHiPH <, EHEICEIOE R IZ T I KO B
i, EAEOEAEL IV VY RT vy =B L, ERMAE 240 kg hm2 D5 E . BEEA
D EO2, BWE2 R D B OERER O RO MER CHHEICE A 2 2 E2MHL 2 Ik o T,
A 9108, FAMH 5718, FAME 5818 fEZEFHEE 240 kg hm 2 D RIREA R D = <. FAME 5758 fEERE
120 kg hm 2 DLW A 5 b =122 > 72,
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Table 1 Analysis of variance for physiochemical properties and taste value of Nanjing series japonica rice
varieties in the nitrogen application rate treatment

S\,(;I;ir;ﬁczf df Taste value Appearance Hardness Stickiness Balance AC (%) PC (%) GC (mm)
Repetition 2 1.14 1.60 3.16" 0.24 1.09 0.37 0.22 1.44
Treatment 3 3.95" 3.01" 4.15™ 4.82" 413" 0.82 16.55™ 6.30™
Variety 7 278.07  325.94™  282.86™ 223.17" 29273 1055.53" 25.75" 1724.39"
Treamentc ) pa3 g9 245 240" 276" 327" 172" 5029

Variety

The data of each character in the table is F value. * and ™ represent significant difference levels of 5% and
1%, respectively.

Table 2 Analysis of variance for RVA profiles in the nitrogen application rate treatment

Source of J PKV HPV BDV CPV SBV CSV PeT PaT
variance If (cP) (cP) (cP) (cP) (cP) (cP) (min) °C)
Repetition 2 0.29 0.21 0.73 0.17 0.63 0.41 0.46 0.26
Treatment 3 2.79* 1.83 0.37 1.53 0.99 281" 1.71 1.07
Variety 7 141477 110.64" 4738 143.84" 4871 141.07 254.05 14.12"
Treatment< | 2.32% 1.39 0.92 1.25 1.05 2.23" 1.63 0.94
Variety

The data of each character in the table is F value. * and ™ represent significant difference levels of 5% and
1%, respectively.

Table 3 Means for physiochemical properties and taste value of Nanjing series japonica rice varieties in the
nitrogen application rate treatment

Treatment Tast value Appearance Hardness Stickiness Balance AC (%) PC (%) GC (mm)
N1 70.82 b 6.70 b 6.66 ab 7.01 ¢ 6.61 ¢ 14.78 7.06 a 74.76 b
N2 72.85a 6.90 a 6.51 be 7.36 ab 6.92 ab 14.60 7.64 ¢ 75.81 a
N3 73.80 a 7.03 a 6.46 ¢ 7.55a 7.08 a 14.42 7.17 ab 73.64 b
N4 71.26 b 6.65b 6.69 a 7.24 be 6.71 be 14.62 7.31 be 75.47 a

Different lowercase letters after the same column of data indicate the significant difference of 5% level.

Table 4 Means for RVA profiles in the nitrogen application rate treatment

Treatment PKV HPV BDV CPV SBV CSV Pe.T PaT
(cP) (cP) (cP) (cP) (cP) (cP) (min) °C)

N1 2595 a 1731 864 2354 -241.16 623 a 6.11 73.57
N2 2436 b 1624 812 2286 -149.65 678 ab 6.17 74.43
N3 2551 ab 1727 824 2426 -124.33 684 b 6.18 72.93
N4 2495 ab 1641 854 2300 -195.38 659 ab 6.04 74.00

Different lowercase letters after the same column of data indicate the significant difference of 5% level.
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HAGSE - AW (Jpn. J. Rice Qual. Palat. Sci.) 15:60—61 (2024)

Effect of Rice Starch Fine Structure on Sensory and Digestibility of Cooked Rice
Enpeng LI, Keyu TAO?, Qiaoquan LIU!, Robert GILBERT'*?
(! Yangzhou University, China, 2 University of Queensland, Australia)

Background

In country such as China with a very high level of consumption of cooked white rice, this could
well be a significant contribution to the high and rising level of diabetes that is occurring at the same
time as improvements in lifestyle. High-amylose starches are generally known to be slower to digest
to glucose, which can provide health benefits including diabetes management, better mental
performance, increased satiety and reduced risk of diabetes, cardiovascular disease and colorectal
cancer. Accordingly, high-amylose starch is becoming increasingly popular in the food industry.
However, there is evidence that in some cultures, the sensory (mouthfeel) of food containing slowly
digested starch is unappealing. For example, it has been reported that consumers in some parts of
China and Vietnam prefer low-amylose rice, while people from Iran, Pakistan, Malaysia,
Philippines favor intermediate amylose, and high-amylose rice is more popular in Myanmar and Sri
Lanka. This study aims to combine sensory data on cooked rices with a wide range of amylose
contents (using trained panelists) with molecular structural characterization to uncover the

molecular mechanism be-neath sensory properties.

Materials and methos:

1. Materials: Rice samples from China, Japan and Australia were used in this study, such as
Nangen (from China), Nipponbare (from Japan), Longi (from Australia). They were grown in
Yangzhou, China and Mackay, Australia. Rice husk was removed by a de-husker, and then
polished in a commercial milling machine until the same whiteness was obtained. Leahched
starch was prepared as following: fresh cooked rice was immersed with hot deionized water,
and filtered through a 250 pum sieve. This rinsing procedure was repeated with 50 mL hot
deionized water. The rinsing liquid was frozen immediately in liquid nitrogen, followed by
freeze-drying. The percentage of leached solid was calculated after freeze-drying.

2. Methods: Several physicochemical properties of rice starch were analyzed, including:

Total starch content and amylose content.

Molecular structure of starch: Amylopectin chain length distributions (CLD) were analyzed by
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fluorescent assisted capillary electrophoresis (FACE), whole starch CLD and size distributions

were analyzed by size exclusion chromatography (SEC). All these data were fitted with

mathematical models to obtain meaningful parameters.

Starch pasting properties and thermal properties.

Starch in-vitro digestibility.

Sensory evaluation: this was mainly done in University of Queensland. Several participants

(females and males, all Chinese original), consuming rice regularly, were recruited. Cooked rice

sensory profiles were generated using quantitative descriptive analysis® (QDA), and

acceptability was assessed by the consumer acceptance test where 8 sensory descriptive texture
attributes were adapted
Results and discussions:

1. Results: The fine structure of both the native starch and of the starch that is leached during
the cooking process were examined; although only about 1% of the starch is leached, it is
found to have a major influence on palatability because it is re-adsorbed on the surface of
the cooked grains, which significantly affects textural attributes such as stickiness.
Correlation analysis was implemented between textural attributes determined by trained
human panelists (all Chinese residing in Australia) and the various structural features.
Panelists preferred rice with higher stickiness, cohesiveness and toothpack, but with lower
value of hardness, roughness, dryness and residual rice. Hardness was the dominant, but not
only, factor determining preference. Rice varieties containing higher amylose and medium
and long amylopectin chains and/ or smaller native amylopectin sizes tended to have higher
hardness and lower preference.

2. Discussions: This study reveals why high amylose rice varieties tend to have inferior eating
quality, at least for the cohort chosen here. A rice variety with higher amylose content also
has more longer amylopectin bran-ches, which leach less during cooking, resulting in lower
stickiness, higher hardness and less panelist preference. It is seen that the type of structural
features controlling palatability discovered here are different from those controlling

digestibility.
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EHRRE it 50,000 12,100 -37,900
E 302,110 72,880 -229,230
MER HERHIL- RERES 250,000 50,770
ZoomProfE 2244 22,110 22,110
FET IV 30,000 0
BIEE IRATHH - REBEREERRUES 50,000 56,666 6,666
X AE 1,160,510 906,443 -254,067
FHAREERHS) 1,102,990 1,456,938 363,948
ast 2,263,500 2,363,381

MEERBS 1,450,376

PR O RE 912,408
=%UFJ 504,817
IMOBRE 33,151

REEBRBE 1,456,938

YR O RE 942,418
=ZUFJ 474,750
INOES 39,770

_78_



BAKBERE - BRARS
BAKXEF (IOFAEFRSER) RHRE

20224 (HARY : 20224F4 A1 H~202343831R)

TARA B [
HH AR FH RE FHEDER EE
LR s 345,433 345,433 :f\%g;g;;%ooom
MURA 67 0 -67
IRA&E 345,500 345,433
2.37H
Y] 2 FH RE FHEDERE ok
EXEF 15,000 35,000 20,000 R4
FAEB&ETIFT 100,000 264,000 164,000 R16
P (EMSEIE N 2ME) 20,000 27,865
A FHH 0 770 770 440/ -330M
Fik#E 210,500 0 -210,500
X AaE 345,500 327,635 -17,865
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Correlation of Palatability Properties with Grain-weight and Thickness of Rice Grain -Case
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ich ro2)(1) College of Agriculture, Ibaraki University, Ibaraki 300-0393, Japan; 2) Ibaraki
Agricultural Center)

Abstract: We investigated some palatability properties of Ibaraki rice cv. Koshihikari,
specially examining the correlation of palatability with grain weight and thickness. We
investigated the rice from -

6 Ib raki prefecture of 2005 used in this study seemed to have a high palatability.

Key words: 100-grain weight, Amylose content, Brown rice thickness, Koshihikari, Protein

content.
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