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1.1 Current situation of world rice production
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> Bal, RREFEAIITY, BHERERBIMNINIZSDRM,
117 rice-producing countries are spread across six continents except Antarctica. About 91% of the world's rice produced in Asia.

> 2019%, HEZFER2.09ZMEAR NG FEERI29.8%;3FM AR~ E 7928007 L.
By 2019, Africa will produce 28 million tons of rice. China‘s total production is about 209 million tons,29.8% of the world.

> HEXKROREKRERREFKE 80%LL L
China's rice ration demand accounts for more than 80 percent of the total rice demand.

> MEEHELEER, BMEMNNEKTEFER%, ENEFERGSHEERNS%E60%.

Across Africa as a whole, rice production is growing at an average of 5 percent a year, and Africa produces 55 to 60 percent of its rice.
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Comparison of the definition of "milling degree" in Rice standard
between Internation, China and other countries

Project I1ISO (Rice - ) CAC (Rice) (Rice) ¢ Rice ) (Rice) (Rice) (China) {Rice) (China ( R i c e
(1ISO7301) (CodexStan198) (Japan) (Thailand)(B.E.2540) USA (GB1354-86) (GB1354-2009) (China)(2018)
E xtra-Husked , remove Husked , almost all of the Entirely Remove all the bran/ Special grade:back crease Level 1 :back crease/
w e | | -all the germ and germ , all of the external milled rice layer. The shape is very has cortex, grain surface has not cortex,or back
milled almost all the rice layers and the largest beautiful. cortex basic net accounted crease has cortex but
rice embryo. part of the internal layers for more than 85%. out of line.More than
of the bran , and some of 90% of rice embryo and
the endosperm , have grain cortex were
been removed. removed.
Well-Husk , remove Husk, some of the germ/ Bran layer to theHusked, The standard level 1:back Level 2:back crease has Back crease mo
milledbran layer and and all the external layers net.good-lookingremoving crease has cortex .No more not cortex.More than has not cortex
rice part of germ. and most of the internal appearance. almost allthan 1/5 grain bran85% of rice embryo and back crease /
layers of the bran have germ and accounted for more thangrain cortex were cortex but out of i
been removed. bran layer. 80%. removed. 80%- 90% of r

embryo and gr
cortex we
removed , or b
retention is be

2.0%
Reason/ / / Remove most of theHusked, The standard level 2:back Level 3 : back crease Back crease [
ably bran layer. rem o v e crease has cortex. No more has not cortex . No more cortex . No m
milled part o fthan 1/3 of the grain bran than 1/5 of the residualthan 1/5 of f
rice germ andaccounted for more thangranular cortexgranular cori
bran layer. 75%. accounted for more than remains in 75
80%. 85% . or br
retention in 2.(
7.0%.
Milled Can’t reachHusked,but not to theS e v e nOnly part of the branCan notThe standard level 3 : back Level 4:back crease has /
rice well-millied. degree necessary tot e n t h slayer was removed. re ac hcrease has cortex . Nonot cortex . No more
meet the requirements of milled rice. reasonably More than 1/2 of the grain than one fifth of granular
well-milled rice. milled . bran accounted for morecortex residue

flhms 7NO/ At irmEAA FAr A A s +hh A



Typically , if rice get target, there are three methods to judge the milling degree of rice, the
first method is according to contrasting the standard sample. The second method 1s
according to personal experience, and the bove two methods have strong subjectivity. The
third method is chemistry staining slowly, cost more. | Bf X K2 % 1K 2] B A5 he T4 &
WARIEA (1) STRATEA RPN, (2) REFEMAZRAET; (3) KFRE
o T AT EAR B AR IR G I ALFERLERIE, LS.

kAR — 15t Grad $ K45 — 20d Grad

@ Kehr = 3d Grad FEAPRI 40 Grad -
Fig. 1Chinese rice standard samples Fig.2 Judging the milling degree of rice



1.2.2 looking down to processing manage #{liZ iz =8

From the follow ing table, we can found that Miller control the milling degree different, and have no way to
control accuratly and manage the processing. A TR T AF 2|, RE L) s X RBE L L ogad 2R X
, RiEFAMBIEFFEHE,

8 | gorarig| FRE 0 | HEE 0] R B2 (%) whe | mEd [ B | BEE | oo TG T4 (%)
1 %S —_— y A 98.6 ST ik 21.840.2 0.8+0 0 0. 102 1. 24
2 *kH11 8.7+0.02 34 16. 4 &Y ik 28+0. 4 1.340.1 35.7+1.5 0. 145 0.72
3 *kH12 9.040. 07 14 3.0 iR G 34+0.5 240. 1 63.3+2.1 0. 141 0. 743
4 kH13 15.1£0.05 10 1.5 T G 37.5+0.6 | 1.940.1 78.3+2.3 0. 122 0. 244
5 K14 16.8240. 02 11 0.6 et HH% 39.940.5 2+0.1 89+2 0.118 0. 189
6 61 13.1£0.06 5 0.5 FE R HH% 40.14£0.5 | 2.620.1 | 94.74+2.1 0.09 0.105
7 k2 9.840. 04 4 0.5 K % 41.140.3 340 10141 0. 087 0. 094
8 3 9.340.08 3 | 0.4 R E% 41.640. 2 2.940 102.7+1.5 0. 087 0.061

8 SRR s K
&/ W B B2 (%) F 5 2 R HEM BERE (%) HE K E

1 KM 44.6 20 G 94 23.8 0

2 K2 1.6 s HH% 65 35.8 74
3 KH13 0.5 e A% 60 38.4 89
4 K4 0.4 i A% 53 39.3 94
5 B A ] 0.4 e G 54 39.2 95
6 A 0.3 KT G 52 40. 3 103
7 B 0.4 KT G 46 40. 1 102
8 B2 0.3 FEhk HH% 50 40. 4 103




1.2.3 Cost increasing and Benefit decreasingR{ A&/, ¥#E FPF

Rice mill company T R, W R/ %
) Milling provess Ilst miller| 2nd miller 3rd miller 4t miller 1st polisher 2nd polisher 3+d polisher
ll 7 3 = g B A SR LAk
ST ARERIET —FF == 44.6 1.6 0.5 0.3 0.4 0.3
ATESARL2 —Er sk —W 75 8.5 5.2 2.3 0.9
42 M se K k3 w9 B = 16.4 3.0 1.5 0.6 0.5 0.5 0.4
S BAE S I )RRk R 68.2 57.5 24.0 3.7
J N AR5 =R — 14.3 2.8 0.7 0.4
Reason:

(1) The parameters of miller and polisher distribution depend on the operator expetience,
are lack of data and scientific basis. 4t " &1 KRR E 5 BRM T 2%, LRKIPE XHF
(2) Over milling and polishing lead to low white rice rate, and power cost increasing. m

THE®R, HAFRK E_HEW.
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The knock-on effects of overprocessing
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ust by processing it info
refined rice, China loses the
equivalent of more than 20
million people's annual
rations each year. Fach
additional polishing, energy
consumption will increase
810kW.h.

eque
pccurrence

he refined grain products often
remove the husk, aleurone layer

and germ, which  contain

nutrients. Long-term consumption

of theses products is easy fo
cause nuirient deficiency and lead

0 a variety of chronic diseases.

ice bran confams a lot of

msafurated fatty acids, diefary

fiber and so on. Currently, less

han 20 percent of rice bran is

1sed, and most of it is used as

feed or even thrown away as

[\

> Excessive processing results 1n waste of food resources and loss of nutrients

HBEMLERRRFIRRE. EFMTRE
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Loss during rice processing &40 LidfEH HIR %k
* Rice loss:Brown rice has a theoretical whiteness rate of 90.5% to 92%, but in practice. Accordin

g to the calculation of brown rice yield, the yield of japonica rice is about 82.3%. The yield rate of i
ndica rice was about 76.6%. This is not only a waste of food, but also a loss of nutrients. F&KH]

HitH H%EN90.5% - 92%, {HELPr L. #BREKHARRZE, BRKHAKXELAN82.3%, MKHX
L) NT6.6%. XAMEER T RBIRD, WSIERE T RITRE

Loss of vitamins:. Take vitamin B1 as an example, generally contains 0.35 ~ 0.45 mg per 100
grams of brown rice, and only 0.11 mg per 100 grams of white rice. A KR E: PLZEAZEBA

Bl, BERREKP—BEH0.35~0.45%%, MEERAXRPHNETMER.

Loss of protein and fat: The higher the accuracy of rice, the greater the loss of protein and

fat. Protein loss is mainly albumin and globulin. EBR &R RIIRSEE: IO E G, SHEEM
JE DT B3R SRBOR . B H R AR R ) R BETE EEE A ERE H .

Starch loss: mechanical milling of rice damage endosperm to a certain extent, resulting in starch
loss. The higher the accuracy of rice, the greater the loss. The deeper the furrows on the
surface of brown rice, the greater the loss of starch. M HIIRL: YIRS EAAFE — EFRE
HUHR T, AT IE BT R B3R K o RORMG BEiBk Ry, R BOK . BEOK SR T VA SOBRTR , Y M i 30 5% Bk
Ko

Mineral loss: i )i )45 5 B LK



b
5 At 2
R ok

> Why
does rice
smell
good
after

cooking?

2-T B Arbrkak 2
&K T A
MIER YR,
BEAK, AT
GEUESE T
. 2- acetyl
pyrroline is a
volatile substance
that exists only in
fragrant rice, with
a low threshold
and a large
amount of loss
during

processing.

E: 1 ERIRE T

Compound name NIST Odor 2% (ng/kg)
RI Spectral characteristics FE K Brown rice DOM 6.0% DOM 12.0% + L
]ibrary bran degree ¥ & £ 98.8% bran degree§ & f5.4% bran degree® & £0.2%  standard
RI 31kinds 24Kkinds 26kinds
&7 £ ketones
2- )% 7 %87 2-amyl decanone 1701 1698 7K Reekfruit 422.31 i 55.18b 416.87 i 29.22b 249.32 i 0.062
2-wkv&J% BR 2-pyrrolidone 1115 1077 _ 25.43 i 0.39 - Ziijiii:i
2,4,6-=F Y B Octene ketone 1040 23.61 i 2.19 E]J; ;F;,{&
2-+ -k )z EA2-heptadecanone 1904 1900 210.45+14.6 ;bul*ﬁ-,&
7% 2. A % BAFarniki acetone 1924 1920 .4 flowers 125.28 i 14.59 i I
8 Lesters illing results in
Gamma - nonyl lactone 1359 1362 #74Peach flavor 167.27 +21.16 Z:gii'aolsfsl:/‘;r
AR X = 7 i = 7 i Dimethyl phthalate 1469 1466 69.74 i 9.332 59.07 i 0.422 — SR
7 &+ 5 A5 Methyl hexadecyl 1659 137.59 i 1.47 the process,ing
AR K = ¥ B2 — % T B Diiso-butyl phthalate 1878 1872 #2p% # 42 Mild aroma 600.32 i 77.29b 335.44 i 38.182 214.88 i 22.132 accuracy
RS SR 1974 1967 ~ FEiFegEntbeat  579026+311.490  5989.5+525.73* 687537 £870.6*| croud be
I ARER T IS+ o5 s Hexyl hexyl sulfite 1555 72.53 i 11.38 roduced
AE48 B2 ¥ B Methyl palmitate 1926 1928 A %:;g;Afl;z?twa of tea 130.09 i 14.74
9 &k Py A B = B5 Octyl p-methoxy cinnamate 2175 138.58 i 13.65
& #%acids
Tk B aRainsioaddi Numegadd 1779 1765 B4 MEABumtand - 6547.56+758.9¢  3547.73+£93.13>  354.89£0.52
H Hbothers
2- 7 & Kk vk v 2-methoxy furan 7.34 i 0.16
2- 2 vk v 2-ethyl furan 729 712 o) 4 +0 ]4
PP 988 987 R LEAfmvfonl 47047437370 82.44+291 77.29 +1.39a #
23-= 8.8 k2, 3-dinydrobenzofuran 1226 1219 @ wRESwetand 1261096+ 11185  6813.81+849.6°  1166.83 + 1458 :
suzpyrcine 724 753 6.87+0.6 _ _ ﬁ ZH68.8%
2 2-acety pyrroine 916 922  ‘HrEPopomaoma 123 94+ 11.26¢ 54.17+2.5) 38710912 |
— TnoE 1288 1287 o wrancamonor {5 6T +12.61°  149.26 + 10.995 S1.48£8.34
2-w # X9 _ methyl naphthalene 190 194 =~ 197 O3 L 12 =3¢ =~ 0™ L 1 ~h AN ™1 LN OE=a



1.4 Development trend of rice processing industry

*ﬁ*hﬂll&ﬁt’%‘

> BeER—ISMHERINA.

Safe and healthy rice: chronic diease frequent occured.

> ZElf., J5{E—— Tasty, convenience to enjoy.
> FBEEESFERFEINTI— R BRI FRI%E
Accurate and moderate processing, green and low comsumption. i

> BFFAEMNFmSHFE—R A= miAEeFHRES.

Resource availability and product variety.
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Technology & Equipment of Reducing Rice Loss
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2.1 The Aim of Rice Milling

« To attain the highest yield of white rice
* With the best quality
— Remove least amount of hull (§§5%) and bran CK##)

— Minimum brokenes

— Little foreign matter

From wheat to wheat Flour /N353 [ ¥y



2.1 FBAMIITZ#IE Rice processing technology

PRIBE

Cleaning




Technological Process of 200,000 tons rice annually

FEMIT 20/ MBAEAKELTERIE

_______§

Cleaning process Milling process

mﬂH M, Q’ ”@@j



REE: FREEO. 6%,

:> Clean paddy standard: total Impurity containing <0.6%,
Her: #A<Lh/kg, T <130K/kg
Among: sand<lgrain/kg, Barnyardgrass <I30graimn/kg

/i

; ' /’# .. ‘-;\ i' y ‘.

o I\,

wind sifting methods --Using different aecrodynamic characteristics

> ik —— R AR RS B AR

Al

»

= = = =g =
screening method-- Using different width and thickness characteristics o || e B = 1 ﬁ
Specific Gravity Sorting Technology-- Using different specific gravity e % sl B p BIEEEEEKI FoE] g
| 1 oo e, %% 5 .

> B E——F AR R e e

magnetic separation-- Using different magnetic mratnn

> RESEE—F RN E

photometric separation-- Using different color

SATANE CORPORATION P e P il




2.1.2 ZHHRAKILTZE Hubrang and rice milling process

AN IEENEEHITEERE. 2ANETYTE. BARFIWAAIERIARF A M. KmiR. K
Hl B A H At = mAyid R

Rice processing refers to the industrial process of cleaning, hubrang, separation of them into semi-finished
grain, milled rice, rice food and other products. L. =

1
2
| P
[ .
5 J
=]
7

7
i

=

B SR s KA




Example :Parameters of husker in the line

B EBTR BEHS BRMELZiER Device name Device model The contract specifies the
process specifications
DRHE Goodies DRHE Goodies(D)
DRHE Goodies@ DRHE Goodies@® Hulling rate>90%; crushed
DRHE Goodies® B SR >00%; Rufr: &= DRHE Goodies®) brown rice: winter<3%,
2A4 DRHE Goodies® 3%, HZE<QY, kKKkEHE summer<2%, Rate of brown
257 57 A REIN . . . . o
RH EE<0.5%, FE3ES iR Paddy Separator DRHE Goodies®@ rice with rice husk<0.5 A?,
DRHE Goodies®) <30%i/kg FE5% DRHE Goodies® Rice hulls with fpll grain
percentage<30 grains/kg rice
DRHE Goodies® DRHE Goodies® husk
N4 .
FEE Tie-breaker value
i 51 H 5
] A == 5, = [=R=] 7 == S 7 :I
B Rag () ) AT (%) aEme HaE (%) ERARARE () /
25.36 1.17 94 DRSD Rice husk) 63.63 KA
28.62 1.39 96 DRSD Rice husk®) 65.72 Kig
25.82 1.28 94 DRSD Rice husk®) 58.42 R
ZH/N 22.38 1.31 95 DRSD Rice husk®) 60. 12 18
DRHE Goodies! 23.36 1.46 96 DRSD Rice husk@) 63.26 Kig
DRHE Goodies@ 24.16 1.27 92 DRSD Rice husk@) 62.67 18
TEE 24.95 1.31 945 EEE 62.3 K
Detect items Remark
Device name Device type T Contains crushing It B i () Device model Sl vl (08 Rice hulls with full grain
rate (%) percentage
DRHE Goodies@) 25.36 1.17 94 DRSD Rice husk@) 63.63 Not checked out
DRHE Goodies(D) 28.62 1.39 96 DRSD Rice husk@® 65.72 Not checked out
DRHE Goodies®@ 25.82 1.28 94 DRSD Rice husk® 58.42 Not checked out
Paddy Separator DRHE Goodies@ 22.38 1.31 95 DRSD Rice husk® 60. 12 Not checked out
DRHE Goodies®) 23.36 1.46 96 DRSD Rice husk® 63.26 Not checked out
DRHE Goodies®) 24.16 1.27 92 DRSD Rice husk®) 62.67 Not checked out
Tie-breaker value 24.95 1.31 94.5 Tie-breaker value 62.3 Not checked out




Control Factors for Operating Paddy Separators

e Paddy Count(f KB % &) — The number of paddy kernels(s
40grains/kg) present in a 1kg brown rice sample.
e Return Brown Ratio(f54& & ¥&#%) — The percentage of brown rice in
the husker return stream (< 30grains/100kg).

Rules For Operating Brown Rice Preparation Process
1. Treat the process as a whole.
2. Set hubrang ratios, paddy counts and return brown ratios individually(i%
7€)
3. Monitor hubrang ratios, paddy counts and return brown ratios as
composites (K&l

4. If composite samples indicate a problem, go to the source of the problem



2.2 SN{AISEILAE

L Rk

How to achieve accurate and moderate processing?
How to Reduce loss and wasteduring rice processing?



2. 2.1 FERBGINEESIFIES T Microstructure and property of brown rice

Note:

a, b, c for Japanese japonica rice
varieties: Yan ji, Akita small town,
Koshihikari;

d, e, f, japonica rice varieties in
the north of China, Jilin Super
Rice, YuanYang, Liaoning ;

g, h, I, indica rice varieties in the
south of China: Sharuanzhan,
Meixiangzhan, Tianlong No. 1.
The magnification is 150 X.

i oA MITREKIEEERIEERE S, o, b, cHBREESGKmMIT: iR, FKE/IM], BOTRIRERESEE, d. e, TATEILSRERNERKmMIT: SHEHRME. FIEAK.
IAEREKIEEE, 9. h. DAERERGABSRERRIR: DERL, SEFHL. Ke—SHERMEEIE. BKEEY150 X,

B FEERKFIRIRERASREE T SEMENS:

Fig. 1 Scanning electron microscope (SEM) of transverse section of brown rice
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J8]B|0SIOEk & =1

B2 EfhlEERiasmeE AR AREBEREE Fig.2 SEM of cross

lﬂ—l

YMZR Microstructure Of bran in brown rice

HEEE R - i

Centrllateral T S R (7]

|B.I],U8/\ &mmemﬁ]iue/\“éﬁ

[

S0pm S0pm
——

19)e|jus)\ It = &=

BabhifEERE :
30- 45um, £92-3E;

EERHI EERE :
15-20pm, H1E,

Dorsal aleurone layer
thickness: 30-45 um,
about 2-3 layers;
Ventral aleurone layer
thickness: 15-20 um,
about 1 layer.

= Q
section and different parts of indica brown rice



BEAENEEFEERREAmRNREEEE., BEWL, EREMMRENSRMET, £THIR
F4. IEEEAR. NIEANCENEEmEBEXRER, MERINLREABRERSETIR

¥5. The genetic character of rice is the decisive factor affecting rice quality. Though the raw material

variety is determined, the ecological environment conditions, cultivation technology, processing
technology and storage play a key role in the quality of rice, thus affecting the rice quality and
wastage.

HARFRSHERIFFRAGE, IBEISERINIIZAX. SHARFEBERINERITFASHESTEER
PFERFFRIRIIOR,. REEE. BRFLEM,

The rice yield is related to the grain shape, physical and chemical properties and milling technology

of brown rice. The grain shape, cortex thickness and endosperm structure of brown rice are critical to

the rice yield.
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e RRTSDFISEREXE

Correlation between dimensions and fracture force of brown rice

- K y, = 2.74816-0. 00282%x, . ;ﬁ K
y, = 2.71612-0. 00207*x, o g- RZ = 0.02608 . JJE“ y, = 2.61951-0. 00149%x, o
R,2 = 0.00466 A B ] o A, _ - R,2 = 0.00962 2
87 n g " .'. . ] 8 n = "
] o= = 4] ] =", B olfipliopnagn o=
E 41 £ ] v, = 0.83569+0. 00586%x, £ 41 y, = 0.88429+0. 00418%x,
1y, = 0.73616+0. 01143*x, ) ; , )
] ) = R,> = 0.09673 Al R, = 0.10084
v ] R’=0.230314 o 2 . . . v
2 ° o > e o T ® < 9 o0
] 1 % | A
1 y, = 0. 50939+0. 00994*x, ] y. = 0.57912+0. 00848*x, 1 “ v, = 0.57463+0. 00772%x,
1 R, = 0.56342 N Ry® = 0.32646 13 R, = 0.40669
5 10 15 20 25 30 35 5 10 15 20 25 30 5 10 15 20 25 30
W (N) TEES) (N) - wE N
Sharuanzhan Meixiangzhan Tianlong No.1

B5 KRR SN Fig.5 Correlation between dimensions and fracture force of brown rice
EEENS, WEDENES. B, EEXNFRESITONEERETANRE, KEEXND, NERRGUER
Bz, —EiEE LiRIPRERFFRIT IR TR AIEEDEE,
The higher the thickness value is, the higher the broken force is. In other words, when the grain with larger thickness is
subjected to frature force, it needs to undergo greater deformation and bear greater force, thus accumulating cracks to break

it. To some extent, it indicates that the thicker grain has a stronger ability to resist fracture deformation.



2.4 IREEENAXKEESHENZIN

Effect of milling deqgree on the bran degree

¥ >K short grain K 47K long grain




2.4.1 IREEENXAKEESERZ2N
Effect of milling degree on > LRRREE, X
) Pty : e d% ":*:-x g ':; o **ﬁﬁéﬁ@%@g&;ﬂl)\ /

WL 4 AR HEER,

: Toca - ' The higher the milling
degree, the less fold
and smoother the
cross section of rice;
> 2RI REE

FOFPEZ E5BR, #8
MERBRE,; 1§
) SR R 4% HBN B
500um . ; "' ‘11 ,‘, ; 'L ‘:-' - *@)_L%zéé% i%%o
o) NN Iy Paricarp and seed coat
were removed with a
milling degree of 8%,
while aleurone was ret
ained. The aleurone al

most disappeared with
milling degree of 14%.
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Fig 10. Sem and EDS of back and belly of a certain japonica rice with different processing accuracy
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605 755 1055

1358 1655

60s

73s 103

120s 165s

B 0 R ) 2 P AR B (A K ALY )
R = -0.1246740 + 0.0054540 X 4 JE;

Residuals vs Fitted

Residuaks

=004 Q.02
I T B |

of ¥

10

ndardzad rasidualsl

g

g 2

Standardizad residuals

Coefficients:-

Codk’ & 88808

Sandardiad residuas

Codk' s datance

-2 B 2

aJ a2

000 020

(Intercept) --0,1057474-:0,0106095 -

Estimate-Std. -Error-t-value Pr(>|t]) --
--9.967-3.47e-11-

.
ey

'l..'l..
o

log (BIRZRE) =32.0097-8.6270 X log ([ hai du mean--0.0057470--0.0003192--18.006 -<-2e-16-%*%.



2.4.2 TREETE

EXKRIRBIFERIF (FWiFIT)

Effects of Milling Degree on Taste value of cooked rice (Objective Evaluation)

Taste value (score )

——[RfA 7R

T
AT T
B eHE
—4-E=EH

| | | |
15 30 45 60 75 80 105 120 135 150

R JAs)
Time (S)

KRR B R E CRIR B R (CIIRE)

The taste value of rice(Determination of rice taste apparatus)

Yuanyang Rice
Changlixiang
Daohuaxiang
Wansimiao
Meixiangzhan

RREEKI—EEBRETFEEE,
Taste value increases to a certain
trend and then tends to stabilize
HREE2.0-6.22[8, ERISHEESRR
E, KiREBERLARKIRR FEERF
ISTEBAFRVIKE, (BmftzZzEFRAE

=
Jto

The peeling degree was between 2.0
and 6.2, the cooking index was
basically stable, and the texture
index and taste value of rice kept at
a good level. But there are great

differences between varieties.




2.4.3 IREEENAKEIFERNTZM (FI0FM)

Influence of milling degree on texture characteristics of rice (objective evaluation)

o var TREA) BE (2) FETE (2) EETE (%) RERTE BIE (%) B EETE
Milling time (S) Hardness (g) Viscidity (g) Resilience(%) Cohesiveness Elasticity (%) Tackiness Chewiness
0 3103.35+£312.32 -9.035+1.23 30.19+2.01 0.44+0.03 49.94+2.63 1365.48+70.23 681.92+65.35
15 2070.96%301.03 -55.26%5.36 34.91+2.32 0.53+0.08 74.03+3.65 1097.61+72.04 812.56+57.38
30 2393.11%253.65 -144.30+11.02 39.05+3.20 0.57+0.04 86.05+4.21 1364.07£72.32 1173.793+£100.32
45 1994.30£201.01 -83.49+4.25 36.11£2.03 0.55+0.05 77.99+3.41 1096.87+45.65 855.45£99.20
FRIK
Short grain rice
90 1725.76£182.32 -119.95+12.03 31.62+2.33 0.51+0.02 73.98+4.21 880.14+82.32 651.13£84.63
105 1703.65+175.32 -120.01+14.23 36.53+3.33 0.58+0.03 83.56+2.31 988.12+75.36 825.67+98.63
120 1700.21+142.36 -119.68+10.34 35.74+4.33 0.57%0.04 86.32+2.33 969.12+67.66 836.54+75.32
135 1702.36£168.98 -124.32+11.32 36.87+5.46 0.59+0.03 87.32£1.33 1004.39%£67.66 877.04+67.45
0 1882.76+234.21 -11.32£0.23 25.90+2.12 0.43+0.01 72.77+3.22 809.59+42.35 589.14+40.35
15 1756.55+123.54 -58.37+£1.32 31.33+3.56 0.49+0.02 77.89+3.26 860.71+42.36 670.41+36.56
30 1787.10£145.65 -69.24+1.10 34.09+2.45 0.53+0.08 81.48+3.45 947.16+44.21 771.75+34.21
45 1756.51+£213.21 -91.21+£1.32 34.33+3.54 0.54%0.02 82.67+2.56 948.52+36.56 784.14+23.69
Long grain rice
90 1856.42+213.21 -101.23+12.32 35.21+4.56 0.53+0.09 82.62+2.65 983.90%£36.53 813.20£40.12
105 1845.32+£201.02 -102.11£10.23 35.62+4.23 0.58%0.06 83.32+4.86 1070.2£56.32 891.76+32.14
120 1798.69+125.36 -110.32+9.56 36.78+3.65 0.57+0.04 82.98+3.21 1025.25+78.98 850.76+41.23
135 1786.36+110.32 -120.32+11.32 37.89+4.78 0.59£0.05 83.24+3.45 1053.95+£114.23 877.31+45.75




2.44 REBREEWNAARZRIGESRIFENI (FIRFM)

Effects of Milling Degree on Cooking Characteristics and Taste value of Rice (Objective Evaluation)

iy ﬁﬁgﬁj@(s) Dﬂ?&"&ﬂ@z—n—‘(%) W*ﬂﬂﬁ?ﬂﬁg(%) KEIERZR(%) KA EI(me/e) SKHMIEE (A)
Aot Var illing time Heatmg water Volume.expansmn Length Rice soup extract(mg/g)  Length elongation(A) ph
(S) absorption(%) ratio(%) elongation(%)
0 156+12 180+4 11614 13.031+0.34 0.013+£0.001 6.52
15 2658 320+4 161+3 14.45+0.65 0.264+0.04 6.61
30 261+3 34017 1664 14.51£0.67 0.252+0.03 6.55
ASHTK 45 262+4 340+7 169+3 15.33+0.86 0.251£0.02 6.73
Short 60 275+1 340t4 17212 15.94+0.98 0.259£0.03 6.74
grain rice [ 75 28814 3405 1754 23.74%£1.03 0.268%0.03 6.68
90 265+5 3603 173£2 26.08%+1.04 0.267+0.02 6.84
105 2874 360t4 1754 26.29%0.78 0.277£0.02 6.86
120 285+4 360t4 176£8 26.31£0.9 0.283%0.03 6.84
135 288+4 36014 176+3 26.3£0.76 0.286%0.04 6.83
0 2048 288+4 11314 16.57£0.97 0.020£0.02 6.54
15 29214 42212 152+2 16.07+0.75 0.265%0.01 6.76
30 3015 422+3 155+5 17.57£0.79 0.256%0.02 6.72
45 317+3 44414 1574 17.60+0.83 0.277£0.01 6.76
ALK 0.274%0.02 6.77
grain rice : -
90 32242 46714 157+2 22.01£0.74 0.283+0.03 6.88
105 323+3 46717 15817 22.01%0.65 0.2841+0.04 6.85
120 324+2 46714 159+4 22.191£0.32 0.289+0.02 6.87
135 323+3 46714 160+4 22.15%£0.32 0.29+0.02 6.81




2.4.5 IRBIEENXXKRE TS IEZERNFID

Effects of milling degree on sensory score and acceptability of rice

Cold rice texture

appearance
and structure

pe ]
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Figure 11. Radar diagram and sensory total score diagram of rice with different processing accuracy (bran retention) of
Sharuanzhan, Meixiangzhan rice and Tianlongyihao rice
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BTN IRAARINLEE K*@Eﬁﬁj\*ﬂ 2R, TN TEREE.90-3.95% EERAIKX

K, EZEFYE7/O%RULE, &EIA20%, Hit, &=EAE706HTHTRETAEEER "EXX.
Sensory scores and acceptability of rice with different processing accuracy were investigated by

sensory evaluation. For rice with bran retention in the range of 1.90-3.95%, evaluators had an

average acceptance of more than 70% and the highest acceptance of 90%. In addition, up to 70%

of the reviewers are in some degree of "like".
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3.1 (&N IR

@. FEMIHEAR:
LB ER K

Precise processing to
reduce the loss of
quantity

, 70% Kernel: |«

9% Bran:
Fibers N
Fats
Proteins
Vitamins
J Anti-oxidant molecules
B Carbohydrates oy

rlf
« Carbohydrates
= Proteins
= Fibers

N

« \itamins

Y /R Technology of Reducing Rice Loss and Waste

|@. EEMIEAR:

R EFFIRK
Appropriate processing
to reduce the loss of
nutrient

>[ 20% Husk:

)

] ®. M ITHA:

=  Cellulose
l 1% Germ: 5 Lok
+  Phytochemicals = Silica
*  Proteins
«  \itamins

L FLRIRE

Deep processing to reduce

the loss of resource



3.1.1 BEMIFEARSMNE

Appropriate processing technology and its application - |
AAFRARZ ARG EO W IHELER: KEKGRA903.95%, 4akkGKA2 0-6. 2% e
, HEBRARRTO%ALERE; ERASFIRRAZEGRE,
EFRE A A T THAE SR, QRBANE, BAERH AL, E2THR, BA
ERMIFRAESE, BATLEXER: MKW IAKE, BRE, LHZF,

The bran degree is 1.90-3.95% for long rice and 2.0-6.2% for short rice, by

appropriate processing technology which caused the reduction of broken FIKEEIN T AL
kernel and power consumption, and developing on-line detector for milling %XZU_VT@
degree of rice and auto-miller, polisher. di%*é%r:tfgtti é‘:gf
TR medium milled indica
2.63 rice

—e— A
i

e e ,CIEI
.- 0 P
a— FH 1100 FRonEEE 211
120¢ FARTRLE 1.75
RROHEE o
RERAKRE
RERAKTRE
KBS
KEDBEE |,
KA

150 150D

5T/H

5 (mg/kg)

kil (%)

|
: —h——a— o

=23
=]
T

) A R S S e
0 15 30 45 60 75 90 105 KA 24
BRIEERT ] (5)

- H#L55KW — TSKW (LA
B FEN: 55KW+75KW=130KW

EENN XY A KRR EE AN T AK BTN SEREIN T KRS TR EEINLTREAZES

I R S LRANLS T B
Effect of medium Quality evaluation system : Equipment and
milled on the rice and technical criterion of CnHling elEieEir ifol demonstration of medium

quality medium milled rice W Pl Gl et milled japonica rice



° &ig\= ﬁ;iﬁ . "‘ﬁ 6 « % ﬁk Moderate = Derogation, Energy conevation, Nutritious

S50

40 -
g 5 | .
£ ¥ PN
E 20 - #ﬁ'é&ﬁnegrindin?é%me grinding

i€ %% Suitable grinding
10 - i€ %% Suitable grinding
0 8 ough grinding
47.7 4.7 2 0.3 0.2
& & £/%

milled rice rate 78 76 73 71 68



HKRZFALUIIES3.2%, PEBAMIE2.0MmAL, HYTZH
640 FEAK, HBFEASEHAKET%, 64MIGE/ATMN~EEHE, HY
F2150 F EfFEAENAE, PHAHNEREREREEFGEEERE Y.

A 3.2 % 1increase 1n rice production would equate to 6.4 million tons more rice

being processed in China. According to the rice producing rate of 70% and the
yield of 6.4 tons of rice per hectare, 1t is equivalent to the yield of 21.5 million
mu of rice field, which is of great significance to saving farmland and ensuring

food security




EE=E7 Moderate = Nutrition

increase ,’2'3

SOLL PIYIUL [[9AN

N W

901 P WINIPSIA

N

A& Mfat: 60 %-277 %
JEBF 4 41 %-229%
dietary fiber

Vitamin B;: 1 %-7 %
Vitamin B,: 58 %-202 %
£4£Magnesium: 5 %-30 %
49 Potassium: 52 %-174 %
% Phosphorus: 25 %-78 %

4% Calcium : 28 %-91 %

v s, Ak, A B5huRAas
Provide energy, protect viscera, participate in
body metabolism.

VAR R s, K EARAE, BMR &4
A 7% Fo e ¥ 2 6 Ao
Improves bowel motility, improves
constipation and reduces the risk of colorectal
cancer and obesity.
V st ¥BHEAABEE. WL 4
B emE N T &4 EEA
Vitamin B group has important physiolo
gical effect to bran mucous membrane
, nervous system and heart.

VIRt THhEkBETDE

Minerals help maintain the normal

Q

functioning of the heart.



A KN TH5 B 7 2% M5 R K% 25 £ On-line monitoring technology and equipment for milling degree of rice

KR KRR RIZEIARI90%, A EENMIEE M T ANKE IR E T X422 % . The recognition rate of rice bran and embryo
reached 90% and the company supply the equipment for rice producing line to control the moderate processing

automatically.

. Application Certification
Multi - view, A —

high - resolution image meen |

" g R AR
acquisition technology SR
Hﬂlﬁif)\ .
! HEI[ZHT ] | N . 20196 HES

Shape recognition,
color recognition,
texture location

ZWA. BPYE real-time recognition
BEREMZAR  algorithm

oy

f2ARiRsl+ EtBiRsl+ SEE(UE
*Hﬁuh“%ﬁ

EE% : mgﬁﬁf‘ﬂﬂﬁﬁﬁ“On Ilne multi-purpose application test

L 5L
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Rice grad
RAKFR =4
24.35 milling degree
22.46 MIEE VB IR
RBIE 3.83%
9,93 Yellow rate
BRI 0.16%
3.83 4,29
000 [ 000 o0.16 0.00 0.00 0.00 0.00 - TEHE 9.93%
e EHIE EEE 12EEE EOHE K T
Infested rate Yellow rate [%{dae%\r{eﬁe SN Belly rate broken rate 1/Bze% raEte$ G

EHNR 24.35%

broken rate

- IR
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= &
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AN L 0.06%

BRE 0.73%

BR=E 23.61%

KELL 1.79

B4=E 1.89%

BBIAER 27.65%
germ rate




3. 2. FFEMITHARSNA
Roughening Degree ) 3% JF 4 42 B &) 5 2

e

roughening 20s roughening 40s roughening 60s
FFE£20s FFA&40s FFE£60s
DOM2.89%. bran degree 67.5% DOMS.81%-+ bran degree 23.2% DOM6.19%-. bran degree 8.3%
DOM2.89%. & & E67.5% DOMS5.81% & R E23.2% DOM6.19% @ & E8.3%

Fig.1 SEM images of rice bran with different roughness (ap: protein)
A1 xR FREZERABRARLEEAR (ap: BORKR)
With the extension of roughening time, more and more protein bodies were stripped from endosperm. After the loss of proteome, the
interaction between protein and starch will be weakened, which is more likely to cause endosperm damage. REJFAE a2k K, AR EAR S

MERAGREMNIESLF R F. kEZRARRE, TR iy WM EER 2R LmmiE, £ 5ERMIELBR -



& E Table.3 Stereomicroscope of rice with different roughness after 3

I XA FREERRZLES AR EKR

Th is blue- B & .
ey SRS DOM (RAE) | 2sor 2219% 2.89%-3.36% 4.38%-4.49% 5.81%-6.17%

and endosperm is purplish B
reds KEZESE ran J%EreS  90.0%-95.4% 67.5%-79.4% 42.1%-52.0% 22.7%-27.9%
A~ 10s FF#& 20s FF#& 30s T #& 40s

There is bran in the dorsal sulcus,
and the residual cortex is more than 2

/3 /,?]IE]%
HARK, REABRT=42=

25
, The roughening time is 10 s-40 s, which
The dorsal sulcus has bran and is . .
linear. Cortical residue greater than can achieve the purpose of roughening.
half \3 S - N
TAAL, AR RBRHAT AL, Frat et i 410 s-40 s T 2| FkE B 89,
¢ -
The dorsal sulcus has bran and is i\_ﬂ@i
linear. Cortical residue is less than
half
KARK, AR, RERGHFopz—
ER 7N
AB LB AG

The dorsal sulcus has bran and does

not form a line

GRZED: &%

Incomp leteSroughening Complete Roughening || Complete Roughening || Complete Roughening




3.2 BEMIHEARENH

Precise processing technology and its application

ERFURAAELCST LN L85 LER, HESBHZETHRK,

It is the first international initiative to adopt photoelectric separation purification technology to accurately separate

brown rice from rehubran

_paddy. .
CEVS YRy STy T RN
Comparison between photoelectric purification technology and original technology
o A , #& #ratio of
2 4 @% _A/,z\*x%ratlo of brown 1% AE E crack ratio |broken brown
rname rice in rehubrang paddy Y ice
1% °
1%
B 253K <3.5 4.0~6.0 |2.68~2.71
BEK >170 8.0~11.0 | 4.85~5.35
-66.5

i+ X &= < Before purification

o

LS BB AR

Aftelrﬁlp%ﬁ%i;?afﬁa

EEARLRE
Equipment to separate brown rice
from rehubrang paddy




3.3. MEMIEARS N
Precise processing technology and its application
B Fr a4l B SR AMHE RN +F RIEZR R ATEK.
The first production line of automatic rice milling machine, online detection, and
intelligent control system in the world.

KRGREE, OFHLEZAMNEFZERRNEGRAE (WITHE) ,
AR R AL, MR FEAL ﬁlﬁﬂt#«fii"%'uwk Bm L& %, *‘42:55']
\%%}iﬁo in L '

5B BRARE#) B 3
5’(6’1 Jvlif‘

IR— ‘ 6 B dead 1 L=
OA AR U AR U. ‘ / ': '
#RALRRAEFHAII | P P ﬁs e
Comparison of the new system | ‘ Mﬁgﬂml“ 2l 1l
with the original equipment SR RATEE LAY B ERHRAAL
2% B B E R AR BRE B R4S W4
bran degree/% broken rice ratio/% |power consumption per unit/ (kWh/t)

NEW# £ % 3.35+0.35 4.0~6.0 9.0

OLD R 5% 29126 8.0~16.0 19.0

2818 5% B3 76 H -2.25 -4.0~10.0 -10.0
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Revolutionary rubber roll paddy rice hulling machine

U B

VF and PLC M o | | enes | | e
controled motors _ : | ]
for rolls drive system Ky

PLC

k l?‘il

AR | A2 BH S5l R 2]

OC)U

PREEHENL  RARFEHL PR3N

—— PN ]
x TN

AW

oz i 3 L% U E A5

Slow Fast A
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Design features and application benefits in rice mills
with the Revolutionary Rubber Roll Huller

 VF and PLC controled motors for the rollers drive system.ZZ 41 PLCH% il

« Variable roll speed and differential as needed and automatically with no downtime.

« Possible to make the front or back roll the fast roll. $5E 1248 A5 #t

* When engaged, during the hulling phase, the slow motor generates an electric
current toward the drive circuit, where it is directly used by the fast motor; this
Immediately reduces the electrical network power absorption, obtaining:

- ENERGY SAVING 30% ¥7££30%.

* Improved hulling efficiency # &7

e Minimum breakage / maximum yield J/DEE#E, #REE.
e Short downtime &0 8] 2>,

« Longer lifetime of rubber rollers (15%) X< BE5E 3 #15%

* High throughput capacity (up to 12 t/h)./=& 7= fe1 20/ /N .
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Revolutionary abrasive belt rice whitening machine

Rice
whitening
gently

achieved

52 R % e
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Design features and application benefits in rice mills
with the Revolutionary Abrasive Belt Rice Whitener

Rice whitening is gently achieved with the abrasive Cool rice whitening line 100 t/d

belt. Low energy consumption, low breakage and low

rice milling system
i e Into the

temperature rise for the whitening process:

Electric

current . __—ae metervalve
Out of the
_d

Rotating 4 oS meter valve

Current running

> WHREZRFE(X 8% lower breakage / maximum yield
time AREFRHE 0w 4 payp FRCEWES

> HEFEFEK 15 kWh/t lower energy consumption ——
p— Lk E kg »

time
FEigeE 276 o 19 o | AKA

> mFHAPBEE 13°C lower temperature rise comive_y QS
running tim \E o




Producmg Ilne 1.,_ Guizhou province Maogong miIIer‘])E'?%

|’|

EARFEEANREARKL s
[ 970 ] skmriw[100.0 |
-3 (Hz), 50.00 | K aaa:mon)

A 2R IE 4T EY 18] 0 B 4 557 43 i [ 6.08 ]
p = E '_‘:'I;‘ iE ,_]-.. !]:}" ;‘5‘5 37 A= s at Bl #7- . i (A) r . 58_’

3 iE 47 8 19]
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Overview of the production demonstration by now

PERFEEIRARE 22k R =2k BEKTEiE
Koolmill milling production line The primary production line &M
(HiZk new) (EZ old) The advantage of the new production line
44
. . L \/i> b -4k ol A N e s e IE\\ iﬁlﬁ% "iﬁlﬁ%
e =it =R hﬁ{’] BTREFE (kWh/ e BIREFE (kWh/ e SR THEH e S
T,R‘/B—i TN iElﬁ'l'K HIE) iElﬁ'l'K HIE) = (EE) (TC/ITJE,)
p . mIfEs (M) : : 2 (kWh/i)
roducing . , Average Unit energy Breakage Unit energy . Increased Average
¥ (M) Total milled rice . . Reduced | Energy saving : . ,
ine Total paddy(ton (ton) breakage consumption rate consumption breakage rate benefit increased benefit
rate (kWh/ton) (kWh/ton) (¥ 10000) per tons of rice
(¥ /ton)
SRR
RS - 2450.5 1622.70 2.8% 11.82 11.0% 22.00 8.2% 10.00 51.18 157.70
Henan Huaibin
I AER
Guangxi 1750.0 1082.10 2.5% 10.12 10.0% 22.00 7.5% 12.00 50.78 234.60
Binyang
ﬁﬂjtﬂi$ 1887.8 1243.50 2.6% 11.94 11.0% 22.00 8.0% 10.00 37.36 150.24
Hubei Hefeng
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Over processing = Good looking&Delicious&Energy consuming

l

B e L=t &ER&TH &T #

Over processing =Delicious&Nutritious& Economically&Eenergy conservation

!

e T =Ht&e AR F&T

Precision processing=Delicious&Nutritious&Scientific& Eenergy conservation
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Deep processing technology and its application

I K iHRice Cookie

= f

: : :
fEﬁ.E‘Tteoh
kﬁksﬁ%ﬁﬁ*ﬁ SHiEKTEImER
Rice flour for pancake Gluten-free all ol rpose rice rou%

K HKiHFRice cookie jc%léﬁice Bread XK 5ZmRice Noodle



Thank you very much for your attention!
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