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Engaged in the teaching and research of grain storage and transportation

technology & engineering
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Top young talents in national grain industry(2021)
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undertaken > 10 national and provincial grants
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published more than 60 papers in international journals
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Authorized > 10 patents & software copyright in China
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Classification of rice grains

EhE, BEaERiRAAHIARRA
B . diE, B85

In China, Rice grains can be classified
according to grain shape and grain quality:
japonica, indica, and glutinous rice

L

japonica

2 BAEHERESR, KREEEX
Japonica:rice grains are oval or ovate in shape,High rice grain
strength

flfs: BAEMEKH, KasaE

Indica:Rice grains are elongated in shape,L.ow rice grain strength

feta . DAMEEHNRE, KaFla®, AEHPsk
FiEaE

Glutinous rice:divided into japonica glutinous and indica glutinous,
the rice grains are milky white, opaque or translucent

g Foz =5k Sy
7|‘|JJ$F_=| 7*ﬁ'ﬁf’E|

indica glutinous rice 5
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Structure and composition of rice grain

Hulls &57% A P
HIME: BOR, B TUR 4
R, ERMERS
— Aleurone layer: proteins, lipids, minerals,
Pericarp 8257 vitamins, high nutritional value

Tegmen Fhfz — Bran
Aleurone layer

E. KEiEm. LPEEHR. #E

WHE  —
=. TR
Starchy endosperm Endosperm: high amounts of starch, small
ARE, amounts of protein, vitamins, minerals

Embryo FAZE
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Primary processing of rice and its steps

maTER: VERERaKoEERES, BIHX., KIRER, iRSFSHATURFE
BAaknaEE, EFREMEEFINT,

The moisture content of harvested paddy rice is high, and the moisture content of rice can be reduced

by hot air, solar irradiation, microwave and other ways to facilitate subsequent storage and processing.
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Primary processing of rice and its steps
BAaIIERRINESREIE. 28, 2 TTIDE. RANEMRREZE, SlEE—
EREFENRAXKEEXRNINTIIE.

Primary processing of rice is the processing of raw grain rice according to the conventional methods of

cleaning, hulling, separation of hulled material, and rice milling, to make edible rice (common rice) that

conforms to certain quality standards.

#FE (processes) EIEEFS P an KAIEETE
rehusking paddy Finishing of finished rice

FiRpIER cleaning TS 2 §¥ﬁﬁ% . st ot IRk
dried rice FHEA =8 separation of grain ;
Clean paddy hulling and brown rice

brown rice Rice milling
grains

s KR

Rice bran

rice husk
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Primary processing of rice and its steps
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Cleaning of rice grains rurpose of paddy cleaning
HFWEREEAaPRSEIET. A, REESTHRETEE ’ﬂr.lE?i
IR, ElEEREahnERrRRTEmERTe, el ) Lo 4, R\
S LE | (RENENTESHRSIET, REFIRSESHnr S
TZ2HR; RELZSRENRESENELME,; iRk, BF-mE=E
FZERISEAE,

As the post-harvest rice contains straw, gravel, dust and other impurities may
affect the subsequent processing process.Therefore, it is necessary to remove all
kinds of impurities in the paddy as much as possible, so as to achieve the " clean
grain on the huller ",to ensure the safe operation of the mechanical processing
equipment; play or improve the process effect of the equipment; to ensure the
stability and continuity of the process; to ensure that into the quality of the
product, vice product quality and environmental hygiene of the workshop.

11
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Process flow of rice cleaning

8 Bk

A ¥reE iz BN Remove £ magnetic

rice grains weighing early clean up barnyard desand separation

millet
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Cylinder primary screen

EE#MEREZALISREAIRE, MEE. FMaE, B TRERY, UFEPIEhssERTRA,
RIEMAEREEEENTG, MEEEIZRMDEAR.

The screen is malnly used to remove large impurities, such as straw, twine, paper, dirt and other debris,
to protect the machinery and equipment from damage. According to the nature of the material, the
appropriate sieve can be selected to achieve the requirements and separation effect.

32
4 g 14, '{; l’

LONGTAI £ &

N o [hEHUE g0 j,

[ 6 T i R
I—— i ghHl. 2— bl 3—— 000 4—iF . 5——PHT: 6—— R 7T—hREl]
13



World Food
Programme

ELEXEAT

specific-gravity stoner

EbEEAEEREDED, ARSKEFGREEHERHETRETD GG E,
The specific gravity stone removal machine uses vibration movement to adjust the air flow and
adjust the inclination of the screen surface to separate grain and sand.

14
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gyratory vibrating screen

FHEEEFERAT FELiSEEE, FIAFEbEERDE L TR, MTEEEER
BRERESHERISEE.

The gyratory vibrating screen adopts the principle of flat rotary motion and utilizes up and
down vibration on the flat rotary vibrating screen. There is an automatic cleaning device

below the screen to separate impurities from grain.

iv e

iZIES

He
15
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Multi-roll magnetic separator

ZIE SN E2RER ]I R ERERNE EIRNAR@E, YELISENEREDT—1 89
SRNHIAISIRRFIARE D EFE.

The multi-roll magnetic separator is based on the different magnetic properties of the grain and
the magnetic substances mixed in it, and the grain and iron impurities are separated when the
material passes through a closed strong magnetic field at the right speed.

S /‘L*
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Dehulling of rice
EEIRTMIRAEE, RIEESRSIIZ IR AIN, BElRmDiAES
N — 2 ] K3 Al 434t A 4 ==
Al A IEEIR TS, bnErER R AR =,
The dehulling of paddy is also called husking, according to the force condition and dehulling method when dehulling

paddy, the dehulling method of paddy can be divided into three kinds, namely, extruding and rubbing,end pressing
and rubbing, and knocking dehulling.

B EEE R 5= i [ 42 1 Bt 5 ELR

17
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Paddy hulling equipment

RIE=MRFTLERFE, BEINEBENIRED ABRIEEST. WEESTFIED
=atl, EPsERNAREREEE
According to the three hulling methods and principles, common hulling equipment is divided into

rubber roller huller, sand disk huller and centrifugal huller,the most commonly used is the rubber
roller huller.

fEsEHnO

Rt —
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BROWEE
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BRIEVERN

rubber roller huller
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paddy separation

24.150ERBHRESFESRIE

The basic method and principle of grain-roughness separation ~al
@iF1Ei% screening method <
it AR AT R IR ENERREBNSRSE, BEuEs -
ERYiEFL, EEREEEIHITERED BGE. .

The screening method is to use the difference in particle size between rice and brown

rice and its automatic grading characteristics, equipped with a suitable sieve, and the '* :

method of separating rice from brown rice by means of the movement of the sieve
surface.

FHMSE: aEoEFER

Commonly used equipment : Valley rough separation rotary sieve

19



@EbERE L specific gravity separation method
tbESEEZENBREgTERILENARRBHNZRIFE, GEENEHMEHES
RENRYFE(ERRES LiE. fEK TN,

The specific gravity separation method is based on the difference in specific gravity between rice and

brown rice and its automatic grading characteristics. With the help of a two-way inclined and

reciprocating vibrating screen surface, the rice floats up and the brown rice sinks. - lxl
7

mRRE: EhaEnEil

Commonly used equipment:gravity valley rough separator.




@4 E A Elastic separation method
sfEn B A BIEA TS RAEEER BN o RIS EHITRE R B IE.

Elastic separation method is a method of separating rice from brown rice by using the elastic

difference and automatic grading characteristics of rice and brown rice.

BRIgE: ELEESE

Commonly used equipment:gravity valley rough separator
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QBN EEFEE Valley rough separation rotary sieve
(WiE=: FEX, SiPER. HERE

(1)Advantage:Large output, simple structure and convenient operation.

22
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(2) EETI Z5FF main process indicators
EAPZERE <10%,
The content of brown rice in rice hulling is less than 10%.
FIESBRLEN <408 kg,
Grain number of net rough is less than 40 grains-kg™!
[EfE R ERFRERERI0% ~ 50%,

The material flow rate of rescreening is 40% ~ 50% of the net rough

flow rate.

23
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QEIBHED M gravity type paddy separator
(WEXIFR: WmMiRSTE. ARSI EERNBEFRENMIBBEANERTE,
BERPEVES, REEIRRRSE.

(1)Most important feature: It has strong adaptability to the processing of rice raw materials with

serious mixture of varieties and poor particle size uniformity, high separation efficiency of grain and

rough, simple operation and management, etc.

24
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(2) I Z}5fTprocess indexes
EIESRSHEERE <10%,

The content of brown rice in rice hulling is less than 10%.

e S ARE] <306 kg,

Grain number of net rough is less than 40 grains-kg!

EIEIRES FEREZEL <40%,

The ratio of material flow to net roughness flow is less than 40%.

25
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@B Ha EH grain rough separator--—-1&HE A #5341 Impinging Grain Rough Separator
RESEIENIELSISAYIRNELE, BEIELHERNER, FaYINSHEERS.
pSERNEBESEBISHHIRENFLSBEE, METBHNAYNESEITHEOHE.

The Impact Dehuller, utilizing high-speed rotating impactors, is employed to introduce grains into

the impact chamber, where the hulls and bran layers are separated from the grains through the
combined action of impact and friction. The separated bran layer is subsequently removed through

either air flow or vibrating screens, while the dehulled grains are discharged through the outlet.

26
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Evaluation indicators of the effect of grain-roughness separation process

@*ﬁ*ﬁiﬁrgPurity of brown rice
REREEREEERERZIAERT, LB ERBIRE—IXRE

SEa

e R FHE

RERDLL.

The purity of brown rice is usually expressed by the grain content of brown rice, that is, the mass

percentage of rice in the net brown selected by the rice-roughness separation equipment after one

separation.

@ﬁ!&_*‘ﬁ’}_ﬁPercentage of machine-selected brown rice

EX . BURERELIERRSESHINIEPERREENRSEL.

Definition: The percentage of brown rice mass selected per unit time to the brown rice mass in the

incoming material.

27
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®E§§ﬁ1§Purity of rice husk
EX: MEAPRZHERRENRSLL
Definition: The percentage of brown rice mass in rice husk.

@GR IREVZR Extraction rate of rice
EX: PfURERIRLEANGESES#INYEPREAGESENA R

Definition: The percentage of the quality of rice and the quality of rice in the material entering

the machine is put forward per unit time

28
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2.55@*Milling rice
2.5 11RKAIEAF53iE The basic method of rice milling
%E!ﬁﬁ*iﬁ (glﬂﬂéiﬁ%ﬁﬁ) Physical milling method (Widely used in various countries)

OEEIRHRubbing off whitening
RERZINERIEE(ERERERER, EETHFREEERK. RETRRINEK,

Brown rice is whitened by strong friction and friction. It is suitable for brown rice with strong grain

strength and soft cortex.

@lEdlEEGrinding Whitening
(BRI EME RIS NI TRIE R E A BB S NIRYRIAYRL 7], WHEREZ B ARt
FRERHE. IE, SKEIRER. SHEFFRSIERERE. REBEIREXR.,

With the help of high-speed rotating emery grinding roller surface dense hard sharp emery grit sand

o -

BINGRHEIER,

blade, the brown rice cortex is constantly applied to the grinding effect, so that the cortex rupture, shedding,
brown rice is whitened.It is suitable for brown rice with poor grain structure strength and hard surface.

29
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2.5 20RKAIE R [RIE The basic principle of rice milling
@hiffE Collision

S EHERRERAZEANERIEIZ —, BRASREGEEE,. KASKAL
RIS, KASTREEIMEERVRE,

Collision movement is one of the basic movements of rice grains in the whitening room. There are
collisions between rice grains and rollers, collisions between rice grains and rice grains, collisions
between rice grains and whitening outdoor walls.

@B E/IBleaching pressure
WHESIEERAZERELENE], WARAES. RiEERARNS HEE
iREAEDFRARBIE.

The pressure established by the collision motion in the whitening chamber is called the whitening

pressure. Itis divided into friction whitening pressure and grinding whitening pressure according to

the physical whitening method. 0
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G &liZRolling

KATERAZEANELRER], ERRETIIOREANEEFRMY

The rolling movement of rice grains in the whitening chamber is an important condition for uniform

whitening of rice grains.

@

[[)%8)1E Axial conveying
fhaE R RIER RIS TR RRAI L B R

Axial conveying is a necessary condition to ensure the continuous movement of rice milling.

2.5 3K AREHAETRB ZARENEEIIKZSThe movement state of rice grain group in the whitening chamber

ORBILTFIZENIL75H Rice grains are in motion.
QinBRR T AENEEE, HIFSRSREAZERNSTRER.

The flowing rice grain fills the whole milling chamber, and its volume is the same as that of the milling chamber.

QiR RLZBREE BB 1 [E45[£The distance between the flowing rice grains is compressible.
@REIRAKRRBIEBZEE, The flowing rice grain has viscosity.

31



2.5.4HBIRK1G 8 Typical rice milling equipment
EEERER B BYR KL Frictional erasing rice mill PR

inze .:j

ron roll stick

i S e

~—feeding device

@i*&tabm**n Iron roller rice mill frame H;' {_T___ Hﬁ

- 4 & —.— o i e
= L k) K L}
RO SRD e ﬁEEIﬂ_‘
i =
"

| milling room

aRSILHR,

The iron roller rice mill is mainly composed of feeding ns

device, milling room, iron roll stick and frame.

32



Q@ EREBIEXIIEARAN Iron roller air-blast rice mill

Q0ONP-13.6BLENT1 SRS

RiRAHL, EE2H HHRE, RAZE, BEXERE. HNS

B, (EiRERNREFERHRK.

For example, NP-13.6 Fengshou No.1 iron roller rice mill is mainly composed of feeding device,
milling room, air jet device, chaff collecting device, transmission device and frame.

®

R 2@EREE 3WAE  4EsREs] SHE0



IREIBYIRAAN Milling type rice miller

fian, DSRDEIVFURMETRARILEZMREE. LellE. BiEit. HFERE. &
)3 B Fab 3 4H Rk,

For example, DSRD vertical sand roller rice mill is mainly composed of whitening roller, extrusion

nozzle, galvanometer, discharge device, transmission device and other parts.

il Hl\

5_|||| i

LR 2 WRE 3 MEUE 4 HNEE SORRE o Ml 7. BE
8. MHl 9. BR 10.MAR 1. NS

34



iR BYEAKAN Mixed rice milling machine d

BEHEERDIRIRAH L

spiral groove sand roller rice mill -\

ISR MIRIRR I EERHERE. RAE.

BRE. (RoI&E. HARFAERk.

The NS-type spiral groove sand roller rice mill is
mainly composed of a feed device, a whitening

chamber, a rice wiping chamber, a transmission

L I Iﬂ' i o ] '
| ‘ i KON | R ;m
fur_ 1 ~

device, and a frame.

1, sy o, MEWAWREE 5. MHY 4, MMM/ B, WY 6. KIF T, 8, 0, BR 10, BRE
14, F# 15. BB 16, EM 17, dLEk 18,

1. #%n 12, EXiT 13, 2%

#=H
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2.6 EaARAYSLIE Processing of finished rice
2.6.1#2K Rubbing rice

BRI EEAE
WeFE, Rt

ARIRIRHMMITERRARE LRVER, (ERAREYS, REAkmAII
FIFAKBI e IR AR EIULF)

%O

The main function of wiping rice is to wipe off the bran powder adhered to the surface of rice grains, so

that the surface of rice grains is smooth and clean, and the appearance and color of finished products are

improved. At the same time, it is also conducive to the storage of rice and the recycling of rice bran.

2.6.2;7K Coo

] rice

FARNBNEA TIEERKE, LFITFICHE. Bel, ERARSHFEREREEERL
K, EAMMEAILIEHERE, MERFREEE. REREHFIEA.

The purpose of cool rice is to reduce the temperature of rice to facilitate storage. At present, the most

widely used special equipment for cold rice is fluidized bed, which can not only reduce the temperature of

rice, but also have the functions of dehumidifying and absorbing bran powder.

36
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2.6.38KH ¥ White rice grading
BREXDHEARASHSFENIFHRARXRSR. BRSFRENEZZREARIRE
ER, pEHBEREREEER,

The process of dividing white rice into different crushing grades is called white rice grading. The

purpose of grading white rice is mainly to separate broken rice that exceeds the standard according to the
quality requirements of the finished product.

OMMJP-1BIFKR 3R FEETFwhite rice grading rotary sieve T
MMIP- I RIE KSR TISHRSE SRS, . A=
(RO EIEEINAY. (ETHEEN LTINS FER D HRY.

The structure of MMJP-1 type white rice grading rotary screen is

mainly composed of feed hopper, screen body, eccentric rotary mechanism,

transmission speed regulation mechanism and frame.
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MMIMBIEK S REER, M 18, mEes. o
UG, T, eSS EsEs.

The MMJM white rice grading rotary sieve is composed of feeding
mechanism, suction device, transmission mechanism, sieve body, frame

and suspension device.

G EfRFei#H1Z T R International advanced equipment
display

Glan, BFETTRIBRST AN

For example, Japan Sasaki white rice classifier
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2.6.43156 Polishing
BES—ERERNRXR, 8K, HER, EABXMNEINA, E—ERET. KAl
FHERIEMERRW, (BERERENE. AR, ARERE, MinEELEN
g, IESHmBmME.

The white rice conforming to a certain precision is put into the white rice polishing machine after

watering and wetting. At a certain temperature, the starch on the surface of the rice grain is gelatinized, so
that the rice grain is crystal clear, does not adhere to the bran powder, and does not fall off the rice flour,

thereby improving its storage performance and increasing its commodity value.

QiEEENNK Titration tube water

RAHESMKEHEIEEIEKE, KFEEEANIKE,

Adjust the number of water droplets per minute to control the amount of water, water droplets directly

into the polishing chamber.

39
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@Eé{ﬁ%"‘z’—ﬁ zlg Compressed air spray
BT ESERNAERNSEW0.2 ~ 0.4MPa)SiR, 15KEM, RKABEISHXEBLAE
X, iBil., SIKEHGETES.

Through the high-pressure ( 0.2 ~ 0.4MPa ) air flow generated by the air compressor, the water is

atomized, and the rice grain is wetted and wetted through the atomization zone. The amount of water is

controlled by the flowmeter.

@7J(;§|}E§Water pump spray

REMEIKS, EKEIREREESR, ke

EXHEEK, Eil.

The electric water pump is used to make the water form a mist

through the nozzle, and the rice grain is wetted and wetted (HK SIS

through the atomization area. 40
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@IEXUIN7KSpraying water
EEI;n*uE‘ﬂ:EfEJEIfVKL TR ENRESHRERS, SZS—RAHERADF

The water controlled by the flowmeter is atomized by the high-pressure airflow generated by the jet fan,

and enters the polishing chamber together with the air to wet the surface of the rice grains.
GiaE E={E Ultrasonic atomization

RBEEEAERISKSH, AREEMICHASHASA, BUCEETHASRIAKA
&K, &,

The water is atomized by an ultrasonic atomizer and then sent to the feed hopper of the polishing

machine, so that the rice grains passing through the feed hopper are watered and moistened.

41
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G©MPGFEBXIUYEHLMPGF white rice polishing machine g

MPGFRIE RIS EERHEMNRE. # FlI3RE. ) ! ca
= BREGZER. - e

The MPGF white rice polishing machine is mainly composed of o

atomization device, feeding device, polishing chamber, air jet system and so

on.
. N R

@OMPGTEHKINFSHIMPGT white rice polishing machine
MPGTE R RINFSHN AERRIEX SIS, BdEEs, BT -
HE. MWNE. BRRRSESESHER. '

The MPGT white rice polishing machine is an iron roller jet polishing

machine, which is composed of a feed hopper, a spray device, a polishing ')
chamber, a jet fan and a body. . .

42
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@BSPABIBKHUYEHBSPA white rice polishing machine . A o
HILE. 05, HK=XKE5RHRL. L)

It consists of three systems : humidification, polishing

and water supply.

BHAETTRIAK IS

Japanese Sasaki rice polishing machine

43
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2.6.58315% Color selection
@R AP RIEBasic principle of color selection
FIRYHEZ AN GEERHITIIER
Sorting by using the same color difference of materials.
@MMS-24ABIE@EFELMMS - 24A color sorter
MMS-24ABIEFEHIREE S, IREDIRERS. @8, SEBEME.
HES, FEi SURANFNREESFER4E .
MMS-24A color sorter is composed of feeder hopper,

vibrating feeder, channel, photoelectric box, discharge hopper,

flow meter, bucket elevator and electric control box.
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Quality assessment of processed rice <

REIITARERIFHE (GB/T 1354-2018) BAKRRAMBES: XK (RIK. XK, *lll*ﬂq;ﬂé
FEIEAR) SIRAK (fUREHIK. (UEIEXK)

China's current national standard for rice (GB/T 1354-2018) categorizes rice according to its edible quality

into: rice (indica, japonica, indica glutinous rice, japonica glutinous rice); high-quality rice (high-quality indica rice,
high-quality japonica rice)
EXK (HK, 8K, WK, BIERK) MHRSINER, SR, NIBENARERSSES

E_&E‘Eﬁ, ﬂﬁ%’] —_&‘ —Z8. =2Z§. In the quality standard of rice (indica rice, japonica rice, indica

glutinous rice, japonica glutinous rice), the broken rice, processing accuracy and imperfect grain content as a

grading index, subdivided into: Grade 1, Grade 2, Grade 3

MIEIRBIRFRRE: RAK> KK, —FK>ZH > =R

The order from good to excellent is: high quality rice > rice; Grade 1 > Grade 2 > Grade 3 45
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mE—9K: BERERFTRERER. #itnEH

, LB ABENEAKDRS, HAER K o) xmm
SEBUSE. FiE—SKIET. HRES, A i N T T T LTS
ORSF, SRS, « wle|a ajujaelne

Standard Grade 1 rice: basically, the brown rice i ET '| WAERA ' 1 ' l " 11 ll | ’ _11 =
cortex, the dextrin layer and the embryo are removed, _m,lh::w T e B ! ’TH =
so the starch content is the highest among several ?kfjﬁ ; -
types of rice, while the crude cellulose and ash content ;;i:fwm
are the lowest. However, first-class rice has good iTﬁ

distensibility, high rice production rate, good eating

taste, and the highest digestive absorption rate.

46
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EZZA: MIRERTFIEFR, RBEmE.
HIRFRFHHCTRICEEIRE TR, (BEER. T
. REih. EHRZERETF—FK.

;1 KKERIER

i | ok L | mowok | mowmox
. . o o ° . - | = = : = | I !—
Standard Grade 2 rice: Processing precision is 4 a|a|a|n|n|n|n|a|s|n
. o . . NE: & < | 15.0 | 20.0 | 30.0 | 10.0 | 15.0 | 20.0 | 15. I iz
second to that of special-grade rice, and its eating W sl %[ o]l 6ol lw
T - E TS gm a

quality, rice production rate and digestive absorption | ...,

KA/

rate are slightly lower than that of special-grade rice. M &
ib NN E S
However, the content of vitamins, minerals, fats and | «exsn »
_Lrﬂ:-'k B

Lk SR

proteins are higher than that of first-class rice.
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E=2K: PIREAEHMAK. XEXXKEEEHEER—FRINREZSFRAE, BIRFMHIRIEDR
BIE, (BETER. ROESES, HEZBHIERERSSRREAMNTE, HBHERB2HISEEXAINEFITHE,

Standard Grade 3 Rice: This is the daily supply of rice for grain stores. Although the starch
content of this type of rice is lower than that of first-grade rice and standard second-grade rice, and
the rate of rice production and digestive absorption rate are also lower, the crude cellulose and ash
content is high, and the content of vitamin B and niacin meets the needs of the human body, except
that the content of vitamin B2 and calcium fails to meet the nutritional standards.

ENER: BRETKERETHHIE, FMLEERIIT IRSERS, BERASBRSHEAHNKS, Hill
RENEAREESMAR LRENFRAK, FRLMRENESER—RRAIT.

Standard Grade 4 Rice: It has the highest vitamin and mineral content because it retains a large
number of cortexes and dextrins, but because it contains more crude fiber and ash, its rice yield and
eating quality are not as good as the three grades of rice mentioned above. So standard fourth grade

rice is generally not processed.
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@B EHRIKObserve the presence condition of yellow grain rice

RKAUTEERHFARPREEFRRDE—ERGF TRETHFRE, HEERKKA
REMSIRER. XLEREFHREMNRE, FRLIEMAE, wRMERERRANS
D, B, KAPEFR "E" MARSKHUREBRE. PEERIFEGCB/T1354-
2018#RE, EARTUAEEAEEL %,

The yellow of rice grains is due to the chemical reaction of some nutrients in rice

under certain conditions, or it is caused by microorganisms in rice grains. These
yellow grain flavor and taste are poor, so when purchasing, we must observe the

number of yellow grain rice. In addition, the quality of rice containing more

"dead green' grains is also poor. According to the national standard GB/T1354- 2 L=H BRK  FEEK

2018, the content of yellow rice grains is not more than 1%.

50



@&f@EHardness of rice
AXRNEEFEESHEARESESREN, BEHE, FEAKRS=EHS, EPEES.
Rz, SHERESEXRBIARSKES, EAARANEHRK, SBEE, KAE

BRAE, BREER)RA . —RRFKLLERKTE, KO {RRIKE

fE,

The hardness of rice is mainly determined by the protein content, the stronger the hardness, the higher

the protein content, the higher the transparency. On the contrary, the lower protein content of the rice

with high water content, or with immature rice, poor transparency, the rice belly opaque, white spots

(belly white) larger . Generally, new rice is harder than old rice, and rice with low water content is also

hard.
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@& Z[FEObserve the presence condition of impurities

KRR T ARUZIMNEMY, XKRRE SFEE8EBINRENEIRE, &2
LommEFFHTE T, DARERERELNSRKY. TNRERMPA. FE. &R

RINEBEIF. BIRE NESAFFRL. TERNMERRRRFHRASIR. RiE

EEIRERRR D EAET0.25%, HPRLHRESEEAIEIT0.02%,

Impurities other than rice grains, rice impurities including through including organic '

impurities and inorganic impurities. Bran powder:The sieve under the 1.0mm round
hole sieve, as well as the powder adhering to the sieve layer. Inorganic impurities such as
sand and gravel, cinders, masonry blocks and metal objects. Organic impurities such as
shelled seeds, rice grains without use value and heterogeneous grain particles and other
substances. According to the national standard, the total amount of impurities should not

exceed 0.25%, of which the content of inorganic impurities should not exceed 0.02%.

-
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@Eﬁ?ﬁﬂéAmount of broken rice in rice
ERASTMAKOR, (BEXMER. HFREDRZE
MK D RRIEEIEHIT.

Broken rice does not affect the taste of the rice, but it

affects the selling image. The rate of broken rice is also

an important indicator that affects the grading of rice.

RS SN 53
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GF KN moisture content

AKKDIBE, AREBFRLKBKE, JXKKFIREE, KRUBERIE, JHROKERRE. &
ERIFEGE/T 1354-2018 (XK) H, HHﬁﬁ*ﬂx’E?%ﬂﬂc%ﬂWkﬁﬁ%ES‘?o HepflR, #IiERAIKDE
A 14.5%; BARRIERARIKD A EEEI 5. S%EGJ:BE ZEFEME13.5%BNKXKEABERHIRE.
AR, FEARKOESERE, E~RRE, TEdEaRTaEERE.

When the moisture content of rice is too high, the rice will be prone to mold and insects; when the rice moisture is
too low, the grains of rice become brittle, and the cooked rice is rotten. In the national standard GB/T 1354-2018 "Rice",
the moisture content requirements of various types of rice are clearly stipulated. Among them, the moisture of indica rice
and indica glutinous rice should be no more than 14.5%; the moisture of japonica rice and japonica glutinous rice
cannot exceed the upper limit of 15.5%. Rice with a safe content of 13.5% is easier to preserve in the south. Generally
speaking, the moisture content of Thai rice is lower and that of domestic rice is higher, which can be reduced by low-

temperature drying.
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©®BEHE White belly

“"BBR" XRIESEBAESHEIEN, EBNKE

H

o~

S ERE, JENES,

— iRk S RERE—RRER

(IFB/\=E&. zFAK. RENT) EBRD, #IKe
ERNlz; M=EK.

Abdominal whiterice abdomen is often opaque white spots,

abdominal white rice protein content is low, containing more starch,

generally higher moisture general round-grained rice (Guangnan

Baoxiang, Yunhao rice, Akita Komachi) abdominal white is very little,

indica rice abdominal white is more; such as Yunxiang rice.

o5



@ iﬁﬂgPopping rate of rice
RIS RAUFRELIWERSRIKRIRPIRE, 6

Z,

REHE, RIERRRRIMNEEZE, EFNE(R.

ERNEIE, KALLBRASFERN, MERIEK,

1

HIXHRMRRIRE “RE" |

{Efi.

Exploding waist: Rice with horizontal cracks on the surface is
called "exploding waist''. The more cracks there are, the poorer the
quality. When consumed, exploding waist rice is soft on the outside
but uncooked on the inside, with low nutritional value. When
selecting rice, it is important to note if there are one or multiple
horizontal cracks on the rice grains, as this indicates exploding waist
rice. Rice made from this type of rice will be undercooked, not only
unpleasant to eat but also low in nutritional value.

Mgz, mEEFN
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@B FPE Checking for staleness
RRPRCINRERE, MoRRIGIEER, HEREE, XEXRKEEHNEKR. FRLAZAEMEKAER
@., FHZ R B RIESNRIKEHER, Eii’fﬁgwiﬁﬂﬂ**ﬁﬁﬂﬁlﬂo BbS, FREXRE—ES
GIEE, MBASHSIFRPENK. 57, ERAPEEERMA, MEBHBIRBEMK.

The phenomenon of rice becoming stale is more pronounced, with the color of stale rice becoming darker,
stickiness decreasing, and losing the original fragrance of rice. Therefore, it is important to carefully observe the
color of the rice grains. Rice that appears grayish or has white grooves on the surface is stale rice, and the more of it
there is, the older the rice is. At the same time, pick up the rice and smell it to see if the odor is normal. If there is a
musty smell, it indicates that the rice is stale. Additionally, check if there are any grains damaged by insects in the

rice. If there are, it also indicates that the rice is stale.

sle ) Rt y &
. 3 - sle .
B{F\?k Stale rice A gl s i = B %ﬁ fresh rice

of
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Refining and deep processing of rice
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3.14%*41**1]ﬂ18pecial rice processing

@ %@*’]ﬂl&eamed rice processing
ZARKERFEHE, BAEHFMER. KELHE. K
#4F, LikES, UEhISHEFNS. ERNERGR
*, ARk, HEE, FESEBR, BNIRFERS.
Steamed grain rice originated in India, has the advantages of high
nutritional value, high oil from rice bran, good flatulence, high rate of
rice, less insect damage in storage. But at the same time its rice color is

darker, often with odor, viscosity is poor, not suitable for cooking thin

rice, and processing cost is higher.
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RARNEHERSRBIE

Requirements and selection of raw materials for steamed gg

grain rice | ‘ ;
RN, RIS, K, RRKE, M CaRNEAl TN
EHE, HEG, BE. FESh, hE R, N = S

Select the looser tissue, brittle texture, low rice yield, grain shape, long
and thin, preferably indica rice, and de-stoning, in addition to tares, g \

imperfect grains, insect pests, disease spots, etc.

ZARKNE~TS

Production process of steamed grain rice

FHfEe—nEfRE R -EE-TE - R-Z8 - RAK-EE—~pm

Raw rice — cleaning and selecting — soaking — boiling — drying — cooling — hulling — rice

milling — finishing — finished product
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soaking

B R KBRETFRKiEitimEL70°C
B ZFKE34~36%

m FRERELIRALEE (2~3/0E)
mgE: &5 MR, Kkt

0 Y. EENi=ieR, FiEli=iEas

B Requirements: water temperature slightly lower than the rice

starch paste temperature of about 70 °C
Water content 34~36%
Time to be quick to avoid fermentation (2 to 3 hours)

SIZEE_CIEI

flat-turn soakers

Equipment: Traditional: small earthenware pots, concrete pools

Modern: tank-infused soakers, flat-turn soakers
61
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Steaming: increases milling yield, improves storage
characteristics and eating quality

R BESTFHWERE, 1IREHEZKDEFIBE
ML EIKE34~36%

B IR RS8Rk, BEEXES, ZEES, B
FATIRREE

B Requirements: Temperature higher than pasting temperature,

provide enough water to make all starch paste water content of

34~36 AR
B Equipments: steam winch, atmospheric pressure cooking cooking cylinder

cylinder, vertical cooker, horizontal cooking drier, etc.
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Drying & Cooling:

Reducing the moisture content of rice to a safe level of 14% for
storage and processing

B B—RERRETFIEE20%
B FEIRERIEETIE
g BEBERTIEN. BEERFEN. REETFIEN. &8

- HEBS PRI
:FLR*"J% boiling bed dryer

B The first high-temperature rapid drying to 20%

B The second low-temperature slow drying

B Equipment: boiling bed dryer, spray bed dryer, fluidized tank dryer,
drum dryer, etc.

63



P\\
\J World Food

Iy Programme

@%iﬂ*’]ﬂINo-polishing rice processing

> BEAK: SRSKERAKEH, BEMA, AiREEk, #F
K, #l, RXEF.

> BEK: KEAF, IMIREER

» Ordinary rice: contains more rice bran and rice bran oil,

easy to oxidize, washing before cooking, water consumption,

time-consuming, loss of nutrition.

» No-tanning rice: rice quality is pure, appearance is crystal

clear and bright.
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Domestic production of no-polish rice

(—) BIKE: XFRIKEH

(i) Percolation: also known as water-milled rice

feR-IRE K- Z/KRE - R - PR -REK

Brown rice — polishing — polishing rice — seepage milling — cooling — grading — no-polishing rice
() BREE

(ii) Membranization

IR—K-RiERR-RE-EH LS - PR-RiEXK

Standard one rice — selecting and removing impurities — polishing — removing chaff and polishing —

E5631

glazing agent

grading — no-polishing rice
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Key equipment for no-polish rice processing

1999F BFRAR TSR AERRIE~=H /!

FAES, mians., FEBI=XKE

In 1999, the Japan Rice Millers Association categorized the production of unpolished rice into three

main types: special, wet, and dry.

> 1558 BBIFmEBGERKERE, %
REEFHNADRRBmBATNABGKE
BGEikK.

» Special type: The typical product is the BG
unwashed rice unit, which produces unwashed rice

under the trade name of BG rice or BG unwashed
rice.

© MEKSARKHLARE L
NSRS RSB, (K
WEPH AT T 2l A BE .

WL LTS
SR, ERRCRERE AN

® FMPKHLARE KSR 5K
X L ROIARE, MR
NS A KRS

) @ RN B
g Wl SHBEARREK.
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> imAB: HRIFREERSEARRE. BREMHR
BEHAN—IXGER, BEEFRKGE, ARHEAZIRGE
A, BARAUREIFEDIZHNMERE, RN
HITEODE. K.

> Wet type: Typical product is Super Jiffy Rice Unit. White rice

enters the primary rice washer through the feeding device, and
is washed with water while stirring, and then enters the
secondary rice washer, which washes away the bran powder and
residual paste powder layer on the surface of rice grains, and at
the same time centrifugally separates and dehydrates the rice.

1, ##3,; 2 BHRE; 3. —Akn%; 4 KRR
B 5 ZKkKki; 6. FEM, 7. #RF; 8 #HK
i, 0. K; 10, A 1. SHAN

BREEAREE
Super Jiffy Rice Device
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> FEBHBFR B, BFERESEMN b F%E. IgEELH1%~2%,
AFEEEREK E%zelll*fﬁwﬁﬁﬂ“995EEFF$JEEIJJ#LL_ MR,

» Typical products of the dry type are two kinds, namely, the Riflame unit and the Kabika unit. The

former increases whiteness by 1 to 2 percent and does not produce broken rice; the latter was
successfully developed by Yamagi Manufacturing in 1995 and rapidly popularized in Japan.

15 , 7 —|fC

FUIIESREEE the Riflame unit -'=l:l',-'=‘t the Kabika unit .
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G EFFIRICAKNM I Nutritionally fortified rice processing
¢ BEMINERTR, HISERFEE.

Meet people's nutritional needs and maintain dietary balance.

¢ BIEFEMN, NEMIERXRAIME, WEARR
BREM, IESARNERKE, AEEEENX.

Improving and enhancing the quality of rice through nutritional

fortification is of great significance in improving the dietary
structure of the people and enhancing their health.

69



orld Food

rogramme

BiERTEEFESETFREK:

Direct impregnation method for the production of complex nutrient-fortified rice:

VB,VB.VB,,i &% » KRR » )l pae » 17353 » Fie

VB, VB(VB,, Dissolution Rice soaking Initial drying spraying drying

—\hﬂs =

—, N — & =1

Secﬁ:iﬂ? ‘ IE\u—r‘#ﬂ ﬂS » Ly l? Eﬁlﬁ » :F%'E » ﬁgﬁ;g d
soaking steam pasting Spraying Acid drying product

.

VB, RS2 EER

VB, and various amino acids
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L2 REBB A SR EEMBE T 102 50°CRIZKH

R

e 1% R ARGEB R BIZRE
BS1. 5238 E e R A EEEhRERRES
H->FE-RIK
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Coating method process:

Rice grains — drying — vacuum immersion — cooling — vaporization and pasting
— cooling— granulation —drying — first coating—

o

1.2 kg pectin 3 kg potato starch dissolved in 10 kg water at 50°C

Vaporization — cooling — partitioning — drying — second coating— vaporization
— cooling — partitioning — drying

Lubricate the surface of rice grains with 1% gum Arabic.

Then mix with 1.5kg potato starch and 1kg sucrose fatty acid fat solution.

third coating — drying — reinforced meters

=

5 kilograms of fire-wool glue + 5 kilograms of ether
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sEZABE{LiA:

Strong-type reinforcement method:

¢ 15 LLRINEMIRIRZ L ZRE FIBRED IRES ETFIHET .

less equipment, saves investment, and is easy to be popularized.
mffln & .
o TZifitz:
® Process Flow:

IRIES, 4EHEZEB,. B, Ca, P, Fe, BHK

Lysine, Vitamin B,, B, Ca, P, Fe, edible gums

} v
RAK BB - B - BHE i IBILK

Unpolished rice — fortification machine — slow soak bin — fortification machine — slow soak bin

— screening — fortified rice 73
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FiEEFEE: —HSAEREFTISHESHNERENCIS

Extruded Nutritional Enrichment: A Nutritional Enrichment Process Integrated
with Artificial Rice Production Processes

| 4 lo‘lﬁﬂ@fﬂ?ﬂ itERESEFaTIiRR o iR
8, BAFESHIKETRERE, #ABENEFHHRL,
FiRESAFRR TR, BSEEFRCAR. g sl

o BE: EREATIG, BERS, e

€ Taking broken rice as raw material, after micro-crushing and

mixing with nutrient fortifier premix fully, passing into steam
and water for tempering, then entering extruder to re-pelletize,
after drying and mixing with non-towed rice, that is, to get

5574
nutrient fortified rice. XEEF 5L

Twin Screw Extruder

@ Characteristics: uniform distribution of nutrients, good stability.
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FiESREtiE: —MSAEREFTIZSHESHNETEHIS

Extruded Nutritional Enrichment: A Nutritional Enrichment Process Integrated

with Artificial Rice Production Processes

¥ UEREYI S5 WEEH | | 3SR T 056, Pkon
breading modify moisture extrusion Cut granulation drying polishing and finish
content

e I — !E"
FEND: OGN X N YT NV
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@ BB IEK DN Retained rice processing
FIRREIERIRRERES0% LA ERIKK. *W‘,
KRBT D, ea8822%NERAK, BEMW
YRIEELLAIRSIE, E&25%REMm, HpA
B EIEIhEESIE80% AL, '

Rice with retained embryo is rice with a retention rate of 80% or more. Rice germ
is the essence of brown rice, which contains about 22% protein, and a reasonable
proportion of various essential amino acids, and also contains 25% fat, of which more
than 80% of essential fatty acids.
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@R AKNN I Retained rice processing

BEFKI4EERFHE, 1977F7BISEAFBFERS B8

REFKBENEN~m. ERAXEEFTRKIS:

Germ rice was introduced in Japan in 1924, and on July 15, 1977, the L )’

Japanese government officially identified germ rice as an official product.
The key to its technology lies in the rice milling process:

WHACRAZ TR, RARINREDEME. RARUNKBE
IRIEAKR, HURBARINESEAZKS, SNRFERE.

Multiple machines must be used for light milling, and the pressure in

the rice mill should be low. The rice milling machine should be a sand roller
milling machine, and the speed of the sand roller milling machine is not too
high, otherwise the germ is easy to fall off.

FPEERRARAN
Sand roller rice milling
machine 77
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3.2KKEEAY, S5FHRIice transformation and utilization
@K NM I Rice Vermicelli Processing

ENX:

Definition:

> [~ X IEf %*ﬁzsujcﬁlé?ﬂﬁﬂf"ﬁﬁlﬁﬁlﬁﬁﬂg*ﬁ%%
> {81 ?F%é‘IZzE?aujcﬁléﬁﬁﬂ ZFRANMETHI RIS
RRLLRXTF iR H o,

» Rice flour is broadly understood as a powder made from rice by milling;

» However, in Guangdong and other provinces and regions, it refers to dry
and wet products in the form of strips or filaments made from rice as raw
material by steaming and pasting.

FW?k*ﬁ Guilin rice noodles
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KEIMIIZE Rice Vermicelli Processing Technique:
> [RIR: TERDRBICHZ RREERR.

Principle: Starch pastes to form a gel.
> L2tz Process Flow:
tEfn: BHl (1IB58XK) -iRig-=id-ER-BK-IR

S TR IE B R T S TR A
SF iR

Squeeze the powder:

Raw material (refined white rice) — washing — soaking — grinding —
dewatering — mixing — steaming blanks — extruding strips — boiling —

cooling — fluffing and wet-pressing flour molding — drying — dry-pressing B ZRAER AL
flour

79



WFP
4

4
A
N\ TN b

\
$ World Food
Iy Pr

% |14
]

rogramme

R RE (REEIK) —ih @B Bk (k
) —BERE U BRI
HIS (LELRLEF)
E {tﬂ%ﬂ—»ﬁ*ﬁ—»iﬁﬁﬂ%}e?ﬁ—%tﬂ*ﬁ
258

Cutting powder:

Raw material (refined white rice) — washing — soaking — milling —
dewatering (sizing) — boiling — cooling — cutting wet rice into flour

Strip cutting (continuous production) I Self Cooking

Cutting — Stacking powder — Folding and Vermicelli & Rice
— | cutting strips [ — drying — dry cut Noodle Machine
poyvdeitting — Rolling powder
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@TJ- {EKIRNNIL Convenient Rice Processing

amﬁ Et: Serving Style:
> —MARRmANR, FTASFRINFRHAMRETR
» One type is finished rice, which can be eaten with or without
the package is opened, such as soft canned rice.

H, WNEXEE

heating when

—MEZ P K TEIKRRHR, ERARNSKESHEIA
ﬁﬁﬂ, BIERMERIR. QFETEERIR. EALKIRSE.

» One type of rice granules is dehydrated and dried and rehydrated for a

few minutes before serving, including pasteurized rice, freeze-dried rice,

puffed rice, and the like.
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Convenient rice processing techniques:

TISih=E:
Process Flow:

HMLRIR: KRk ,ﬂebﬂ?mszﬁ?fUHﬁ:IWim

Battered rice: HI?EDH%E&—’:FI?EH@

Rice — washing — soaking —

)
adding anti-adhesive —

steaming or cooking — cooling — discrete — drying

— packaging

R e B apE
SEEEN
SRR AK IR ORE MEEERE, BH® i
ﬁ '_"‘ﬁ’-k :—r‘ﬁtiﬁﬂnﬂ(_ﬂiﬁﬂﬂ conditioning packaging

machine

Non-dehydrated rice: Rice — washing — soaking — pre-cooking — quantitative
filling, sealing — tray loading — steaming sterilization —

steaming bag surface deh

ydration — finished product )
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@K XKEHACEmIlLRice puffed food processing

ﬂ 1‘bIZ; Puffing process:
> BEiEFiERIET - miRsTH  EARRT BRI AR R I | smAYE 2.

» The direct expansion method refers to the process of expanding the product

directly when it is extruded from the mold to form expanded food products.

> [EERAGEREREFMARERERF LR E R SR m, S0
=F$;§E. BH{THRE, IFRiESFRERRIK, RERARMCEmIIT

=iz,
> Indirect expansion method refers to the raw materials from the molding : A'/
> P iy

die is extruded from the semi-finished product is not fully expanded, after

LR
careful drying, and then baking, frying or microwave and other means to " N o /
make it expand, and finally become puffed food process. d. V’ . /



U RmITTS:
Putfed food processing technology:
> T2imtz:
» Process Flow:
BiglbiE: #8l -5t (26) TR -8%-E
tRm
Direct expansion method:

Feeding — Extruder (puffing) — Cutting — Drying —
Packaging — Puffed Foods

iy EEOBTL (46) BT E- sl SR

@%%Hﬂi%hﬁﬁ': Food puffer

Indirect expansion method:
Feeding — Extruder (puffing) — Cutting — Drying — Frying

— Packaging — Puffed Foods o
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4, lﬁqﬁﬂéﬂf]_,Tn*UmCOmprehenswe utilization of broken rice
QEF=XKAKEFD Production of rice starch
AAREH EHEANIERINA4FER, Ce—MEENR TR

(]

Rice is processed from rice starch extraction of pure starch, it is a kind of
important foods and industrial raw materials.

EARALIEIHRE. 2a8HSEFLISERBIRAKAKE.

Broken rice can by grinding, soaking and separation process steps made
from rice starch.

AKESERmIIREZMATFHIEmDR,. Fa. 1L, NHlmsE.

Rice starch in the food industry has been widely applied in the production

of flour, pastry, fans, dairy products, etc.

@ NN

TP R AR & 75:13338976321
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Q% SERKEProduction of high-protein rice flour

BARAPEBFENEAR, RIESLIEFNT, o
Mg HhEERRE.

Broken rice contains rich protein, and properly
handling and processing, with high-protein rice flour
can be prepared.

XHARMESMNREFAR. aZ2RNEMEFIR,
E—HWEFFENRmEH. SERXRGIRTFTIIES
HHRm. BER#HEHNZFILenF.

The rice is rich in high quality protein, amino acids
and other nutrients, is a kind of nutritious food raw

material. High-protein rice flour can be used to make high
protein food, baby food and dietary supplements

87



) World Food

Programme

FRENAKITER -

Extraction of rice starch:

TREE: BEERHTRE, EEIEMRAHENFR. XaJllEgERna
B SRR LS.

Grinding: Grind the crushed rice to turn it into smaller particles. This
can be done by traditional stone grinding or mechanical grinding
equipment.

0. (EAMESESRERNERE—SHL, EERASRBDEINH
K.

Crushing: The grinding equipment is used to further refine the crushed
rice to make it a relatively fine powder.

553 (ERAKBRIXNHEENEREITHES, ZREPIOFRRETIBRAHAL
XA LARIEFTREN R A KITEMRIEERE.

Screening: Use a screen to screen the crushed rice to remove impurities
and large particles. This can ensure the purity and quality of the
extracted rice starch.
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FRENVAKIER :

Extraction of rice starch:
¢

mﬁﬁm°ﬁﬁﬁFMﬁ*5L§mmﬁé.%&%ﬁﬁoﬁﬁﬁ¢Mt%
WEMRIBIEBIRIEIKP, FRERK.

Soaked extraction: The screened minced rice is mixed with an appropriate

amount of water to form a suspension. Rice starch in the suspension will slowly

dissolve in water to form starch pulp.

eSS E: meiRkGFE—RINEE, ShREENSERR. LE%
WEfR, TEVWZEREHIREY. BLEENRRERL, FEJidiE
FHAXRRRER.

Precipitation and separation: After the starch pulp is left for a period of time,
there will be a more obvious layering phenomenon. The upper layer is starch
pulp, and the lower layer is other impurities and sediments. Gently pour out the
upper starch pulp and remove impurities through filtration and other means.
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HRANAAKITERD -
Extraction of rice starch:
BRIk S5 BEEIRERIREITHKGIE, TJUARAEONHEEENFEE. FKEEENEENS
HITFIRGE, (EHBZKEEEFRFIRE.
Dehydration and drying: The btained starch pulp can be dehydrated, and equipment such as centrifuge or filter
press can be used. The wet starch obtained after dehydration needs to be dried to reduce its moisture content to the
required standard.

MHMNL: BFREHIAKEMHITHHNI, (EEMAEMNERES. XalEIH—SN HE. KHoF
TSR,

Fine flour processing: The dried rice starch is finely processed to make its particles more
delicate and even. This can be achieved through further grinding, screening and other processes,
BESHEE . WHEBINIENAKENHTESE, HBFREFFEER, MMRSHRENERRDHRE.

Packaging and storage: The rice starch after fine powder processing is packaged and the storage conditions are
suitable to maintain the stability of its quality and nutritional content,
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Prepared into high-protein rice flour:

BRFME: BERETER, ZREREHATEY, BEFERNEENRE.

Shredded rice purification: Clean the shredded rice, remove impurities and
unclean things, and ensure the hygiene and quality of shredded rice.

MRE: 1BRENEKHITIRE, EEBEAEMEN. TLAERRARNKG
EFQEHTREIRIE.

Milling: The washed broken rice is milled to make its particles smaller. Milling
operations can be carried out using equipment such as rice mills or stone mills.

feit: BIRERIAKNRITHRENRE, RERKMAUMZRE, LIREHES
RIFRRLK 1),

Selecting: The milled rice flour is selected and screened to remove larger particles
and impurities to obtain a uniform particle size.
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Prepared into high-protein rice flour:

FE: BRERIRNHITERILIE, BHMAZRRR, BESHT
=R, EHAIEHEMKSSEMOR,

Steaming: The selected rice noodles are steamed. Put it in a steamer and

steam it to achieve the right moisture content and taste.

{aTE: BERBRRARBHITEETER. TLAERAHRFINES
SANRE, EFFEENE, LRERBHEFRSHEBXEE,
Low temperature drying: The steamed rice flour is dried at low
temperature. You can use a dryer or other appropriate equipment to
control the temperature and time to preserve the nutrients and original
flavor of the rice flour.
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Prepared into high-protein rice flour:

Wi : BERETREHORDEITH—SAHEFELIE, EEMRE
mdads, SEMERAIKRER .

Crushing: The rice flour after low temperature drying is further
crushed to make its particles more fine, and a fine rice flour product
is obtained.

BENCE: SHSTFNSERRNHITEFENCE. ERE
MEEEHE, BER~miEENmE, #T‘J‘J‘SZT F1E. BH:}REI‘JFF
IRh, LAERKERRR.

Packaging and storage: The prepared high-protein rice flour is
packaged and stored. Use suitable packaging materials to ensure the
hygiene and quality of the product, and store it in a dry, cool
environment to extend its shelf life.
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GHITFZETZFHEEZ: The preparation of maltitol

=THEEE —WﬁﬁﬂﬁﬂﬁmaMﬁﬁ.rﬁm?ﬁ&‘
HmFEIemFT

Maltitol is a sweet taste and low-calorie sugar alcohols, widely
used in food, medicine and cosmetics industries.

FARPIENTINBIZF RN AZTFE, ARE
SR NS E=FHEES.

Starch in broken rice by reaction of malt into maltose, and then
generate maltitol after hydrogenation.

=t BERmRMA, BFEWKm. R, OFE.
O RER IR~ msF.

Maltitol can be used as a food additive, condiments, candy,

i R DA 7513338976321

chewing gum, oral care products, etc.

94



orld Food

rogramme

hl & ZEFHEE

Preparation of maltitol:

B I HERETT
Cleaning and hulling of brown rice
l B INEARER
iR EE Maltization reaction:
Milling l
,i AL
R BBl B Filtrate treatment

Suspension preparation l

REFMEE

Concentration and decolorization
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Hl = 5FHEtEPreparation of maltitol

SRENE: SUREHRGLIERE, EFRESFNERLER. SERNEFEERITSE, JLIEZE
NETIEF A

Crystallization and separation: After concentration and decolorization treatment, maltitol will
gradually crystallize out. The crystallized maltitol can be separated by centrifuge or filtration.
TFrRSHE: BEANEFREETTRLIE, FHESKSREMSBINE. AR, WHRNEFEEHTH
i, (EELFRRSENNMERIIA.

Drying and crushing: The obtained maltitol is dried to reduce its water content to the required
standard. Then, the dried maltitol is crushed to make its particles more delicate and uniform.
BESHEF: WNEENEFREEHITER, HRFEFETERMEEE, MRSERRNEFRASIREE.
Packaging and storage: Packaging the crushed maltitol and ensuring that the storage conditions

are suitable to maintain its quality and nutritional stability.
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42**@592,%%*“ FﬁComprehensive utilization of rice bran
4.2.1KERVZHRL

Composition of rice bran
KiEEEENILENEI~m, EE2HRIMNEE
BR4HR%.
EXRBNSSFIAZER, TJLURENLKREE,
HEEH D SFELATLH:

Rice bran is a by-product of rice processing and consists

\Q\J, World Food
/ Programme

mainly of an outer layer of bran. In the comprehensive
utilization process of rice bran, rice sugar can be extracted,

and its main components include:
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AKHIRAIZE BY

Composition of rice bran

R KBEEESHSMERYER, EhaEFas
fE. AHE. HERES., XEFEXEHBEEPED
EEERIMER T 7K EE Mo Bk,

Carbohydrates: Rice sugar mainly contains a variety of

carbohydrates, including glucose, xylose, mannose, etc.
These sugars are formed by the hydrolysis of starch in

rice under the action of enzymes.
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*ﬁﬂggﬂﬁﬁComposition of rice bran

F4R: KBEPEF—EENTHEHR, CEREVHRENEERS. FHEFRTERR
MRS T A EPRAT LI —PEA £ YEEREL BT £ 7= 4l o,

Cellulose: Rice bran contains a certain amount of cellulose, which is the main component of plant cell walls.

Cellulose can be further converted into bioenergy or used in the production of fiber products in the

comprehensive utilization process of rice bran.

AEfn: D EREEIETLAEET KGR, XLEEHEERESRTFREEHIE.

Fat: A small amount of fat can also be present in rice bran, which is usually the residual oil in the rice germ.

saEIlﬁ E%%ﬁﬂhﬂgsﬁﬁﬁi*ﬁiﬁ%& (B{AAFE—SRSERR. XEERRAILABF =i
HTH—CRUIRENFIFIA.

Protein: Although the protein content in rice bran is relatively low, there is still a part of the protein. These

proteins can be used to produce feed or for further extraction and utilization.
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4.2 2K BT RhE=E R INIA
Utilization and current status of rice
bran

KMEBAMLEH T NEmHE, B M
SHRZEEMIAMNT: |
Rice bran is the outer layer of bran left after rice

processing, and its comprehensive utilization methods
and status are as follows:
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4.2 2K FEAFI IS E R IR

Utilization and current status of rice bran

OFFEIEE: KEAILMEARE., HSHK=FENEHEER. BFHSE—EMN
HRRMEEE, EERMABILURRINYIFIFENES. B, KERKEHEBIE
fEFE, SAEERTHEE,

Feed raw materials: rice bran can be used as feed raw materials for poultry, livestock and aquaculture.

Because it contains a certain amount of protein and energy, adding rice bran in moderation can
provide the nutrients that animals need. Currently, large quantities of rice bran are used as feed,

especially in rural areas.
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Utilization and current status of rice bran

@O%EHm: KEAILISS LSRR, BB, BRFREHm. IfER
W, KHEH, RESFRVEFR, KEEHE ZRA.

Fermented products: rice bran can be converted into fermentation products such as

aging agents, yeast, and alcohol through fermentation. For example, in the

production of rice wine, rice koji, rice vinegar, etc., rice bran is widely used.
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4.2 2K BRIFIFIEE RN

Utilization and current status of rice bran

@ENIFERER: KFPRFEEHREMENIILERIAAENRRER. @ZRE
ARSI, RKFEAILACAEDSE. EVRBMEDKSE.

Biomass energy: cellulose and other organic matter in rice bran can be utilized as biomass energy. Through

treatments such as anaerobic fermentation or pyrolysis, rice bran can be converted into biogas, biodiesel, and

biochar, among others.

@RI TIEN R SdESHEE, RKFEAILIBEBNERTIENRR. ER
W=, BARBEHTLUREBIR, ETIRGIEHERSKS.

Agricultural soil amendment: After proper treatment, rice bran can be used as organic fertilizer or soil amendment.

In agricultural production, returning rice bran to the field can provide organic matter, improve soil structure and

retain water.
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4.2 KBTI

Rice bran stabilization technology

KFREECEASENRHTLE, EKEFREE

FRFNIRS

[ER—FRIIRARGZE. UTE—EERRKEREASA:

Rice sugar stabilization technology refers to a series of technical methods for processing rice sugar to

RERE

extend its shelf life and improve its quality stability. Here are some common rice sugar stabilization

techniques:
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Rice bran stabilization technology

EEEE: SRENAESaReT, BESHEHaR, UESES
e e

Vacuum packaging: The rice sugar is placed in a vacuum bag, the air is

extracted and the package is sealed to reduce the contact of oxygen and moisture.
Vacuum packaging can extend the shelf life of rice sugar and prevent

deterioration caused by oxidation and moisture.
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4 2. 3K BIREMRAR

Rice bran stabilization technology

REREW: EIREBRRNERE, SJLIZEREpHE, Ml
2UH. BEEDALRRRNRER. TRIRECERERFRIEYIRNGE.

Acidity adjustment: By adjusting the acidity of rice sugar, its pH value can be changed, thereby

inhibiting the growth and reproduction of microorganisms. Acidity can be adjusted by adding
acids such as vinegar, citric acid or malic acid.

ARZKALIE : BB IE, FMERERRKSEE, RORENNEFRIR,
HERAREIREE. ERABKLCIEGESIRRT. BKBK, QEFETRSE.

Dehydration treatment: Through dehydration treatment, the water content in rice sugar is

reduced, the living environment of microorganisms is reduced, and the stability of rice sugar is
improved. Common dehydration treatment methods include drying, hot air dehydration, freeze
drying, etc.
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4.2 3XRHFIREMEA

Rice bran stabilization technology

A RFREIMBCHIRI AR LE S RRMEAZE, EERRIANIE
R, SRNMAARIBEHERC, HEERE., BHHIKSF, LIS RINXLEY
BRRIRRARBRITEEE.

Antioxidants added: The antioxidants in rice sugar can prevent the occurrence of oxidation

reactions and delay the oxidative deterioration of rice sugar. Commonly used antioxidants are
vitamin C, vitamin E, glutathione, etc., which can be added to improve the stability of rice sugar.

E’. ZFEER: ERESNEFRMEABEREASAPTNERKT., WA,
e HEINEEAE IR AIEREEINAASTIES, FOIREFIRD,

Selectlon of packaging materials: Choosing suitable packaging materials is also an important part
of stabilization technology. Packaging materials with good oxygen resistance and low moisture
sensitivity can effectively isolate external oxygen and moisture and reduce the impact on rice sugar.
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Production of rice bran oil
FmHEEEIEINIRE (Ba/MEaI7MT) =8
MSHRAN. THEXEHII—REATE:

Rice bran oil refers to the edible oil extracted by processing rice bran

(the outer shell of rice). Here is the general production process of rice

bran oil:

immrraliE: B, BWSERIRKERHRITE e
7, BIFEPRNRENARTRAL. A, XK
Tk, WRRZK. BFEFE, DIREEKSSE
Eﬁ%¢§—*bﬂlﬁ*§o

Cleaning and pretreatment: First, the collected rice bran is cleaned

and impurities removed to remove impurities and bad particles.

Then, the rice bran is pretreated, such as dehydration, drying, etc.,

to reduce its moisture content and improve subsequent processing.
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4.2 AKFGHBYEF=

Production of rice bran oil

RIS BETRIBRIKEE DI ERRETH, XREETIREFRSS, (EERBRINSRE,
BHFREAYHEREY.

Crushing and shell breaking: The pretreated rice bran is sent to the crusher or shell breaker to crush
and break the shell of the rice bran, so that the rice bran shell is broken, which is conducive to

subsequent oil extraction.
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Production of rice bran oil

AR EEEFHEING A, BRENARBSEaEEIET (MIECKk. o
F) #Hi7iEM, ERBPRGHIESEBESHR. ZIEULIRAEVERE. BiFEA.
ER = EFREHT,

Solvent extraction: Through the solvent extraction method, the crushed rice bran is in contact with

food-grade organic solvents (such as n-hexane, ether, etc.) to dissolve the oil in the rice bran in the
solvent. The process can be carried out by centrifugal extraction, impregnation method, cyclic
immersion and other methods.

I BRERFIMAETSE: . BERBEHHIERRSREITIRAENLIE, —IRRAFEA
AL E, BEINEHINEHEPSEEHE, A, BddiE. RiE HReFE
T2 EET HIBREEFFL,

Solvent removal and oil refining: The mixture containing solvent and grease is desolvated, and the

organic solvent is generally separated from the solvent oil by evaporation and distillation. Then, the

oil is refined and purified through process steps such as filtration, deacidification and decolorization.
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4.2 ARG HRYEF

Production of rice bran oil

EEINL . 335K E R LAH—2 3 TE RN T4
H, MRR. X, WeF, DUESERENZEE,

Vegetable oil processing: After refining rice bran oil, it can be further processed

by vegetable oil, such as deodorization, acid removal, decolorization, etc., to
improve its quality and purity.

HISHIEEE: WHREFSEHRAKBHHITRENE, SIEtENERN.
SAME. |FSEER BREGESRAHINIRERR. A5, 18
RiFHHTEE, HEIHEE.

Inspection and packaging: quality inspection of the final rice bran oil, including

detection of acid value, peroxide value, color and other indicators to ensure that it
meets the standard requirements of edible oil. The rice bran oil is then packaged, = -
stored and sold. =
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4.2 S51aES§5R0%E =

Production of calcium phytate

BERtS=—ME REEREERNN, BT+
YR RRYESFNEE. THEEERISH—R
i

Calcium phytate is a common feed additive
used to supplement calcium and phosphorus
in animal feed. The following is the general
production process of calcium phytate:

98 BB

DULY

R 25

'

CAS'S: 3615-82-5

| Tenl: AR
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4.2.

SHEHEZFSRYSE

Production of calcium phytate

OFEFLES: ERISEEIE~RAMENHD. SURFARNS. BRRENER

HiTiEsE

BT

n PRI, TRRIFFIESETNERE.

Raw material preparation: calcium phytate is mainly made of rice husk or other plant cake powder, grain

bran, etc. as raw materials. First of all, the raw materials need to be cleaned and crushed to ensure the

quality and suitability of the raw materials.

@zt

(ANEHES.

28 JEH?JI])\&F‘ £, HESENREMNEZE

SEFRET, IMAERER

E3

i) HITERCALIE, EREEISEEEMPRIEREEXE, FRERINSE.

Acidification: the raw materials are added to the reactor, and under suitable temperature and humidity

conditions, acidic substances (such as sulfuric acid, hydrochloric acid, etc.) are added for acidification.

Acid can inactivate phytase in plants and reduce the content of phytic acid.
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4.2 StEESESRYEEFE

Production of calcium phytate

@iiEtnE: SIBRLER, EERSISE ST AREBRIRIIEERISIIE.
Eg@ﬁmﬁﬁli,ﬁﬁ%ﬁ%ﬁ@%ﬁﬁ%$$oﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁ
i BT,

Precipitation and separation: After acidification treatment, phytic acid combines with calcium

to form calcium phytate precipitation with low solubility. By precipitation and separation
process, calcium phytate is separated from other impurities. This is usually done by centrifugal
separation or filtration.

@imiLRE: R EAERRSiERs et T amiasny, EEIXFIMGFIAYFIAL
RS, BERERILIE A ENSEREIN S FH’T.

Wet crushing: The separated calcium phytate precipitation needs to be wet crushed to make it

reach a fine particle state. Wet crushing can be carried out with equipment such as a mill or ball

mill.
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EEST5RYEF

Production of calcium phytate

OFEMMiE: B EEFRIEERITABLHTTRLIE, XifKD. ARSI

e, SRIFRBRIAIEFNFTAL

Drying and crushing: the calcium phytate granules after wet crushing are dried to remove moisture.

It is then finely crushed by the crushing equipment
morphology.

GNINHES: WRESFNEERISHT

to obtain the desired particle size and particle

RERiL, S8ENIEE, BaE B

gﬁﬁﬁgiﬁﬁ. IRGRFTSHEXEINERR, ARG, SEERISHITES, MENIE

=o

Inspection and packaging: quality inspection of the

U4

final calcium phytate, including detection of

calcium content, phosphorus content, heavy metal content and other indicators to ensure that it meets

the relevant standard requirements. Then, calcium

phytate is packaged, stored and sold.
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4.3. 1ﬁ%ﬂg:ﬂw4='l$Physical and chemical properties of rice husks
e lINERIFT, BEUTEISE:

Rice husk is the outer protective case of rice, which has the

following physical and chemical characteristics:

‘HpkpksT: IBREBHRAHEE. FAESHARR=SNK. HA,
FHREFERAS, GiE7TEREREN60% ~70%, LI,
BRPESE—EENERR. Eih. KROF.

Composition: Rice husk is mainly composed of cellulose,

hemicellulose and lignin. Among them, cellulose is the main

ingredient, accounting for 60% to 70% of the total mass of rice

husks. In addition, the rice husk also contains a certain amount

of protein, fat, ash, etc.
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4.3. 157 ER{L IS EPhysical and chemical properties of
rice husks

gﬁ: RSHIEERE, —RR(E0.25-0.55 g/em’2Z[H], BURFEAMMHILELAFE
Density: The density of rice husk is low, generally between 0.25 and 0.55 g/cm3,
depending on factors such as rice varieties and treatment methods.

KPEE: BENKSEERS, —BRE10% ~20%2E, (B&ZAIMNEEENHTET
SRR 3EfL.

Moisture content: The moisture content of rice husk is relatively high, generally between
10% and 20%, but it will change due to the influence of environmental humidity and
storage conditions.

RiRASIE: BRETUMYR, HRRREILAGE. BFESSARSITH=EN
Fordgizx, BEMRERR, FRREEX, ERRENKERESERD.

Combustion characteristics: rice husk belongs to combustible substances, and heat
energy is released when burned. Since rice husk contains more cellulose and
hemicellulose, its combustion rate is fast and open flame is prone to occur, but the
amount of ash residue after combustion is less.
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4.3. 157 ER{L IS EPhysical and chemical properties of
rice husks

MEaE: *EnhﬂILiFEFFAFEkEEIﬁ*ﬁ"‘ Eﬁll’a‘ﬁ%ill\%ﬁ*ﬁﬂ
FHEYIR. KHAREERESHTIMRERAIGEIA BMERRIERND,
E%E!*EEMBE?FW? ShlfEhE.

Dust content: A large amount of dust will be produced during the processing of rice
husk, which contains tiny particles and fibrous substances. Long-term exposure to
rice husk dust may cause effects on human health, and corresponding protective and
control measures need to be taken.

pHIE: BRAIpHE—RRS, 9E8-92ZIa, BT,

pH value: The pH value of rice husk is generally high, between 8-9, which is alkaline.

%mﬁw:m%aﬁ$§mamﬁw.Eaaﬁ—immmmm@%

Pore structure: rice husk has rich pore structure, making it have certain water
absorption and air permeability.
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Energy use of rice husks
BrRE—MENNREDEIFm, EEFEn6EIRE
1. UTFRNAERINESEEREFIELI:

Rice husk is a common crop by-product with abundant energy

potential. Here are a few common ways to use rice husk energy:
EFIA : BRAUAEEEAEMREEIRITIRGR,
AF&AE, HRkZIIFMAE, BRARITENLRY
eI EUEFREERE, BARBRIRAYEKHEMFIIA
== R

Fuel utilization: rice husks can be burned directly as biomass

fuel for power generation, heating or cooking. The heat released
when rice husks are burned can replace traditional fossil fuels,

with lower carbon emissions and environmental impact.
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4.3.2f8%RIEEEFI A

Energy use of rice husks

7))

U

rn . ISRRETINTAE, S ENRNA (MABHA) , TBE

EFEMEHE., EYREMARI ZMAFITIEP, RENEFRXESF6EE,

Biomass pellets: Rice husks are processed to make energy-efficient biomass pellets (such as wood pellets),

which can be used as solid biofuel. Biomass pellets can be widely used in industrial boilers, home heating and

cookware.

EXR

J

Uk BIETATER. REHESFIRE, JLUSEER AR

BEEEHE. RiFpNRIEEEIRMEED, TRFHERME. TEIR.

Biochar: Through the process of drying, carbonization and activation of rice husks, it can be converted into

Tk, EYIER
7J<5LIE§§=TJ' .

biochar. Biochar has high calorific value, good combustion performance and adsorption capacity, and can be

used for chimney purification, soil improvement, water treatment and other aspects.
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Energy use of rice husks

OENMSIE: BRINEZSEDSUESEAERAAEARSE. ENRSBEZH—FAK
X, SSHRRSEE, ATRAFRE. HRLIETINZEHIER,

asification technology:Biomass gas is mainly composed of carbon monoxide, hydrogen and
methane, and can be used for power generation, heating and industrial fuel production.

@OREFBHER: SESBERBENER, SHUAINY—EEE, TLIFEIKS
mBERBEIIER. XMBNERESRS, JRTRENREMIEDFIE.

Fermentation bed and organic fertilizer: Using rice husks as raw materials for
fermentation beds and composting with other organic matter can make high-quality
organic fertilizers. This organic fertilizer is rich in nutrients and can be used for field
improvement and plant cultivation.
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Rice husk to produce chemical raw materials

. BRPEE—EENEHE, MFTESNBRES, XEERURTLLIEIER
MAEIFEREEAASHER IR, SREMREIE. £YREUF.

Sugar: Rice husk contains a certain amount of polysaccharides, such as hemicellulose
and dextran. These carbohydrates can be converted into various carbohydrate chemical
raw materials through enzymatic hydrolysis and fermentation, including biofuels,
ethanol, biopolymers, etc.

Eesst=m: ﬁ=¢m*ﬁﬁﬂﬂmmﬁ7LLmﬁjw4LEEWE*,ﬂ?ﬂ%
gﬁwﬁﬂomm SHALER, TLUSHERPINARRREAHFE. EEERE

Acid chemicals: Lignin and other components in rice husks can be extracted by pyrolysis
or chemical treatment for the preparation of acid chemicals. For example, by catalyst
action, lignin in rice husk can be converted into phenol, phenolic resin, etc. 122
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Rice husk to produce chemical raw materials

mEix: BREYRATECLER, JUGRSmENEER, BEREEHRA
RILLREFRFIRIEESD, iZMAFHK, F#HEES, BRSUIESFMIE,

Activated carbon: After the rice husk is carbonized and activated, it can be made into high-quality

activated carbon. Activated carbon has a large specific surface area and adsorption capacity, and is
widely used in water purification, air purification, waste gas treatment and other fields.

BHEH: BREIEICHAREFLIE, SJLASIRRKRAEINER., XHEUCHE
PFEBEENFLNEaMNEY, JIESTIRESD, RERIEIER.

Organic fertilizer: After processing such as composting and fermentation, rice husks can be made into

high-quality organic fertilizers. This organic fertilizer is rich in nutrients and beneficial

microorganisms that improve soil fertility and promote crop growth.
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Preparation of rice husk feed

ESAEYELNMTHLE, HERTHET |
?ﬁ%ﬂgﬂﬁﬁo U TFE—HERNEREANGIER
Ric.e husks can be prepared into feed for animal feeding

through proper processing and handling. The following is a
common preparation method for rice husk feed:

Bt 1St e, EERREHAEY, R
{2 EMmE.
Cleaning: Wash the rice husk to remove impurities and

unclean substances to ensure the hygiene and quality of the
feed.

W EREtEENaEesEomes, sl
RIS TE, EHTAEE, BT |
RN R BRI,

Crushing: Use a jaw crusher or other suitable mechanical

equipment to crush the cleaned rice husk to make its particle
size suitable for animal consumption and digestion.
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Preparation of rice husk feed

#l, (BHREFIE. AEUEEESPRTEZIIMERY

ERREFRHITAREWIE. AJLARINEME AL

REE, RSEHNEFMEFIOR,

Fermentation: The crushed rice husk is fermented. Cultures or starter

cultures can be added to facilitate the fermentation process. Fermentation

can reduce the content of cellulose and antinutrients in rice husks, and

improve the nutritional value and taste of feed.

8 J
=
1EE

j—rELbBliE

ERERSEMERER (e, SHF)

S, [ERENEFFASE, FHEMETOME.

Mixing: The fermented rice husk is mixed with other feed raw materials

(such as grain, soybean meal, etc.) in a certain proportion to make the

nutritional composition of the feed balanced and increase its palatability.
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Preparation of rice husk feed

Fig: BREWFATELETITTIRLIE, LIEEKSS
8, ER{RFHIR,

Drying: The mixed feed is dried to reduce the moisture
content and extend the shelf life.

BEHFE: BhlgFiESREARTESR, FE
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Packaging and storage: The prepared rice husk feed is
packaged and stored in a dry, ventilated and moisture-
proof environment to ensure its quality and safety.
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