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tuy thut ¢vag git nig lug, Kt W—le—mnh&ﬁg Yult v thagh pronzoa hodtinh Bt t/iquy trgh

ch° tlvfl"nl/l\lgl@t dig g cagml erang c &g haggmnapy, dO\@/Ianh@ﬂvag c‘ﬁ‘nlﬂm h

I I-@’gglycerrjlckhamrﬁ cho c€© dOndHin L ghpbegmoi/®i# s i t kg

insulin. Git ng luga cygiafri 31 thoplegmue! t i °@p cugsniephoirtgit ng hi'inay (Kaur et al.

2016) N gHRA/C h ©u uld MMy @ M herg naay, | M8 glycaemiccakha® t ng t i ° u

hog HiEMGYvag c Hadtdh °B prekxem ef1 Chas' har aah e IhM@ glucaoHe ttn

t@h trong nay (acute blood glucosmising aH. &Y n g H. Mgg ‘1@ a o &Hhn Hagh €

cug glycaemic xay ra rgay sau g ¢ I@ain°rld° i i’y taEmaitgy h Ldbitiledicy  Hae

type 2htilth@g M ellitus vaCVD (Blaak et al. 2012)CagEil ‘€h n g Qubigi@n trruz nchbH m

gaditrnig kemn theorukro cug i ticly  iaegype 2 mang Ailthqg Mellitus, rukro xag ra cho

nghe cAMBIWwz hhhk ncgh8®u Au ( Hu e tTi@ltid@h xap defladcogiNe al 2 (

h ¥jg 1@ vbHyong cag nghi° v th@ so sih thhk gian r@ilthgy ¢, npgadIlgy itah cBoPPG

(postprandial glucose g | uc os e NadgPy(post@andiakimsulininsutin ngay sau khi

L nthg h gaMcI*aﬁuaAang(Boers et al2019.

At Ki nson edad°t/h |kefri Bd2iug 0 $)h nl @i tha/BIG. By phdsy s, rau

LQl vadray ¢ @@ixenti E2h@phdh oGl thGplBaah mé;ngupgt cI/ﬂ)hudYIvuu:l NaAgs vac h m

baogmgc h hat’l n g LQztnai ke £ nGJ cao \aGI th@UH & 1-€h n g ug20 66 ¢

ph@ quan totg h&Ixenghicw vibeivh ticy thelad ©€hn g @vignGl, it dh N€hn g

guanr =0.94 P < 0.001).

Bagg 1: Gatri 31 cug theiphdh t h 1 igg (Atkifsdd et al. 2008)

Table 1 =The v Fage Gl |r,r62nrmlmm ﬁnnl\ lh'rlvn!,rmm et |‘?Il: stuelies II'J’I"JTJ'I‘I']II Lilrovarraries

High-carbohydrate kbods Breakba cereals Fruit and fruit producs Vegetables
White wheat brexd* 75x2 Comllakes Bl x& Apple, et WE2 P, Bsiled TEx 4
Whok wheabivhiok meal bresd T4=x2 Wl ke biscuins [ R ) Orange, rawt 43 =x3 P, ireatamd ol &Fx3
Specihy grain bresd 51x2 Porrdpe, rdled oms 55 x2 Earoira, rowt 51=x3 Peqat, [rench [ries 63 x 5
Unlervened when bread TmEs Irsamt o |\urrir_'!:|: Tox3 I‘i|r3|1|ﬂc., W L] Carrons, boiled W4
Wheat o 613 Rice porrid geicongee TEE9 Mangp, rawt 515 Sweet potato, boiled LI
Chapaut 50%4 Millet porrid g 67T %5 Watermelom, raw Thx4 Pumpkin, boied 6 ET
Com torilla 46 % 4 Wuesli 5T %12 Dates, aw 41 =4 Flantain/green banana 556
White rice, boiled* T3+ 4 Peaches, canned t 43 £5 Taro, boikd 53+£2
Brown rice, boiled 68 £ 4 Strawherry pmdjelle 4 +3 Viepetable soup 4B x5
Barley wm£2 Apple juice 41 =2
Swieet com 503 Orange juice 50+2
Spagheni, white 49 *2
Spagheni, whele meal a8 x5
Rice noodlest 53x7
Udon nood ks 557
ComsconsT 63 % 4
Drairy products and Lemimes Snack products Sugars

alwematives
Milk, Rell [ =3 Chickpeas BxQ Chogobne 40 *3 Frisgiose 15% 4
Milk, skim iTx4 Kichney bears 4 x4 P G5 x5 SO [ =
lee cream 5123 Lentils x5 Potator crisps M3 Ghacose 3=3
Yogurt, it 41 x2 Soya beans 6% 1 Solt drinlésoda W3 Homey 6l *3
Soy milk M4 Rice crackems/crisps BT %2
Rice milk 8T

Dana are means & SEM. *Low-Gl vanenes wene ako deneified. +Average of allavailible dima
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H&h 1: Bi°lY ! hayvbph@3angIMA (joint metaa n a | isdiysgih traity fasting insulin (1a top) efasting
glucose( 1 b t o p) b¥iquad s(macofvad & | &6 i p &Pt s afmag I x a n biiAad'@H). n h
Trong ¢ Woal12coymghatitig  k ° t r o n g°t gBadiis@hic i s@pdt olnhiivagheo saudz]MA (xanhl h
Law). Gigtri Acug12 locinay t h e aRg ey hopidh I IMA (Lay, a3 h Hig€ray h °uikhicly BMI (vagg
cam,t €h agtmBMI coagn h  lu#(Ranh B @,y t @fviwglichotomous BMIX a n h * G6RC2IJMA P
value : 1 /1B ~|GCKIOMA P v al '8e* MBNR3BJ MAO P v al u¥{Manhing2tal. J012)L 0

C! n @&h dgnhakhoa lo#ISreenivasulutalARRI phtilAhyvH, 1 ng ngh? 1 (Guzman et al.
2017) @btrung\eg N @@ G e u@, nbr@xan i M git nig a1 thGl/Dorg Iug cigin
tratlg tof tinluld #hhGK (slower starch digestibility) lag htiltht I°iag thicgst Miih m h ©
iy Hag@ype llvaphgyg BPivh do btnidhdhg ag ticy HaET u 'y  nvitdsglotidi truy’ n3

Gl th@Ulowglycemicindext r o n g dah &¢°miging lua c h°@dlhaghihoay chah,
véphay @ t ‘@izhmklgian vekinh phgnp g h i@ N g i€ta ti°cnlhag h aai giagkhag + ng s
dumin vitroL°huy,  p h ©n  ajll ¢ khamsten gihda ag tinh B tArong qar&h hetimhdg
mag vapicnl t hi ° °rm3uqic@Mnn¢|rt|nm jz}ﬂ/bun[g n Epran3inwicha ldug et/ g €
thag h *Kagh bPthhay g °Ki kihag nhau og &ih tralg  t o tinlu B tAGuzman et a2017).


https://pubmed.ncbi.nlm.nih.gov/?term=Sreenivasulu+N&cauthor_id=28724910
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Hegh 2: Vi #§gug locusCOBLL1-GRB14trong I @ e n hy(Nashing et al2012).

Nh@qg thegh phong °iy@hegh tinh bt t{strach mobilization) & tratf) firesistant starch chut H

p h G@amylose eqamylopectin, tinh th4. kg t&do trong khi lat/h@ m@ng cho tieylii°niragh

g gilng ikhasn £ n g of troAgudtmon \egaday cug ng B (human gastrointestinal).

Sake°t M oug nheg chathi Binh rog QltaAh’ Y. 81 miga@@duiig n hiAe prh€ng p h
nghignl a©n plt¥airg ntistgairi Bl. T h ° @@ oih ghidationheg h  p h ©n
t&@h I Manscriptomeag p Hp@stored mMRNA transcriptso cug nhaag corg lua cogiari Bl

th@VK °t Yuagakhaz bictiA° IF°nl1 tdagetinh B1ANg B ta xgz iMh  h#1t@F quan toy asg

nhérg chu tigh deit@eh@ Bi°nll tdhgtrong failéy h Hip Snikhag £ n g o P R Gafh ol

trgh QY1 HNSSthidiug t§h caloug kGl SWfih° Bi°nlA tdgd (metabolomics dajaK°t Huay

cho thgWiresistant starah) polysaccharidek h * phgglaztinh bt t#/1H4thagh © g, nhaRg

flavonoids chup g argbia phoh3 g K¥ag khaq £ n g of cliru n hG@Nh@yg ki°nithédh

mhynay coagh’idrlchup g  t °alke® diadh daidtionlgit ng lug  n 1 kdg tHoglorg lua atlifyiay

tri Blth@l qa§h g ydipidhchadi n hAgd o ¢ kkmhingga@ thi'y ’mh g ©y r a
brgthg tn (de Guzman et al. 2017)

The @ik L & i M capchot Ibhk nhgyg B t@/mazmé h - k h 2t MGDs on
communi@ b | e di s ethaae BRiEK’H meftud(diabetes mellitus)e phegobesity) \az

b°h do tim nadh (cardiovascular ailments): Bhdg s khog th ditiideid e cop30 trfwl  rhig €
heaz gt ol gambeptrll vad a n @triph, *uztyx u g @tclbh t°l  tihgX(diabetes)

gia vegtnngt m 2030 (Worl d He agptefiayaragnagn i gzi@ihaitotnn g2 Og
Gz t r° gty agt hh Hgg€uy uldag  d ‘Ciia{Misra et al. 2010N £ 12015, 3%b°ih  n h ©n
chhtidkcagb°th | i ° °mUing noadd GWolld Health Organization 26L Nolap guy ° n nh ©n
dartyicaichet 1 t e cRizThiolg  W@khoes L aa 4 iy beg thaphdh  t 'mig rerg

ngay cug chupg ta D o a/ikapic h €h @lycitiongiindg cl@yg L ahtigem besilA b

mong mér/agn L ay hda khap £ n g o @ sag phidh tinh B dArong thgg . &/ @glu/m°H

ctchtinh B ¥ladhg £ &h aggh c o hgcoklpigt n g o charyslowly digestiblg setis

mued t igrif ,p hn © pHg EMylese: R$ (resistant starghResistant starctafé Resistant

starch agnlﬂ/tarbohydrate kim g tog trong rdi/hon vaxhaag | °n m’a]/glaz,rt @wxnlg ru



mi ikt quadam  t tyW® gimytose htdt + ohgtH  p Ke@@inamytiopectin L°Ham giag pher

@9 glycemic(Butardo et al2011, 2012 Dhital et al.2015 Butardo et al2017).

Glycemic index (GIL. 81 ith nglégylad aph vathu v ey ‘@hg glucose trong ey,  hid L €
sau hai dgigkhi st MMM g c ar b ol ddvib t AL £@I[HY  Mkbse@hnghicm theg
tha@phdh ! Lzhgg, Lohabaah mertnghotd/dung ddh glucosechud (Jenkins et al. 1981 © y

I” cha4hi ldh@ dachud@ k v Gl tha phdh cotinh b idvazk h igah Giayphdhn cha
carbohydratetrong®s £ n ( At ki n.sGochiveg b HigkeHkcQ@MrQz0/Bhagh pron3

cug tinh B #/[Butterworth et al. 2012P h Sthptag Ay tin c¥Inh@ Maz. B chGlhhainhi’ u3
nh@Mﬂ_ o axg Bl in vwovl—mnhéng xenghPm y s i n hktagh nguy Trugy© ncagh °

ti° plainay r@ Ptcli° n3vagi # h I-ﬂgﬂ_mg P gy uldt ¢ truy’nzsinh Iywaz;ramg thebi°niA

d 8y a rmided nguymBi°n/d t hi °n t raarag i digfEikdhcgg nipP iphorg

thgn g h i “wmay khipphdp tapi(Matthan et al. 2016; Vega- pez et alaGreen007, V
2007) P h € h nag dapvie k°t Juaskar itthin vitro cug Gl Lafi Bpheftri°y (Woolnough et

al. 2008)nhayl  HEIAhGpMNaN aiithuag. P h € h regneys®duny sSthuy p hu®@enzyme

btt 1 t@giellg n B4EL kdv of tinki /tugn ghg¥Dona et al. 2010)

SEp h © eiting btidrong KA i o thiched® gy r@Whicuz HE@A i ° n @thid My m
nhau, gindg  naplgtris cug fin vitro simulatiord ( m?® oggivitro) cogn nhi’uzhazh thag.

n@3 t tink kthi phagaybbksal h ally th#d K hkk rt @€ n Ti‘allheo sadadg h m

trt iGrvag n ¥ botthgs U-amylasestrong mP i (Strocchi \ad evitt 1991; Juliano 1985)i°nl/

tregh Qlli°pliud!  lag daldey vaqut thon Nh i oyplancreatic U-amylasep h © g4ting it t4hagh

nhéng oligosaccharidesl*kchuy’y hog thegh p h ©gludose nhhzhoati/ * iy g @R men
maltase, isomaltaseaglucoamylase Neulsat i owraxh:f@lﬂv@ udhaginh bt teoAh°luy

trég h Sniiilt M atirof /hon vaith@ Zbr th@ lall BY1  x e mafRs (re€itarit starchiva@itha U
RSnay |ag ruttiiagz nofichugli M° n me agh th@ingé g niaucho ra nkgch@l x h

r@ Whiezh cho s khog I Ut tAgut health (Nugent2005 Sajilata et al2006 Topping2007).
Nheg I Bhi nig in vitro coAgih clia B i hog  n yabktd eghcd | oatromginidg  t i ° u
hog rhig € Niga@g dutym?  ogd©U°p h Cah Gt (Woolnough et al. 2008; Hur et al.
2011) n h €n°WiquaghGih Puzhuwi l&d | caitinthd i1t rlegn@toitso siah vilyquay

tré&gh v@i iy tinh B tArong khi ktlh@ marg oug thevaiG i a aihdlAdd marg deit@iinh

bt Mrong retixay, Tinh 011 HENv@Wihagh bHgh° vhenendohydrolasesglucosidasesChuag ta

Lilg t G on Iﬁtlz(Pl;ZﬂfglucancuqamyloseL°t’g|agphcv| g ragfpBonLthn ( Bewl e
et al. 2013)Tro n g hag hmylopectinmt tenzymecaigih ch@ #tsungr@ll ¢ h w¥i°Bh b i
ckt 41 6(goMa41Iebranch|ng enzyme r@ kdonzxho Kt I4uaphov|g thh glucoset€maltodextrins
(Murata et al. 1968)° rgtii4o syah, nh@yg enzymesai@ih cr@ Hoatitgih math viicarbohydrate

L e1s@duiry laen @ gapytinh bt itrong xefinghPin vivo hotd/in vitro, L°H. o aad g Gl.

P h © mkangylicse (amyldysis) cug nhéng hetlinh B 11 t r o nayhatth@ en@nglaibanl Byg

bi°niA tdagechan h i Mbvi° ¢s@gui tinh B trong rtidhhurC a o°Kiitug @gatinh B tArong

hatl/h@j mang xay, ra sau 4 nay hathupn  Ha & x, i °n3ltithoati/ iy g menUamyIasegla

t tng ( Mu.Heatilaky it OFBEBLE caz U-amylases, enzymekt Hhegah vad ) glucosidases

d@, °rik°t fuaphoig thiph glucosert i ghuy’ hoa treghsucrose 1 o n gputetium valichuy'l
v@di°Winey L°nl/A p h@rgi lagn kdh haatl/hati/hdg magvagiugt £ n grgt h @arg 'y
(Nomura \agono 1969. Nhhexefinghi° i hetih@ m@rgchi tict,h ghkta dal e Hitkéhagn £ n g

t i ‘omaglet/isayd h © gkanylbsein vitro.

Nhomm n g héh Gugde Guzman et al. (201TaR h caw  HiA@Atri BI cue,27g|1rig lua kheg

nhay bao ¢ n3 mlﬂ/doq g 1iMi°nAR36 ahan hig a my | oH;’IgoM@;IIaB@ antytese
extender (vi°t M_tll'th%ae) (Fitzgerald et al. 2011; Butardo et al. 201N} m 1 ng LA tuyl



chotlcazham hb@kkm nhau V pheg g asg Gl. Ty§® iinh b4 Bg ¢, RS, amylosesas
amylopectin’ 81 L°oMrolig fetithoz  tyg tegh, tailhhgyg thrk L i khegg nhay nhingxem
xefse@hagh aig tinh bt tAstarch mobilizatia patterny khi hat/h@ m@rg N g Kta g7 duby
p h ‘©h rgggenwrewide transcriptome vap h Cah metabolomet r ° @ hatrbug git ng ua
cogiatri Bl thdltrung ligh vagao e Guzman et aR017).

IR36ae( 1ikdh@hg) oymay * Hmylose @RS cao ni@;leogigiri 81 thdplhha.

Tehng UG vhtlggh ptoginh bt HY@ag aah  t h % gmylgsa a(AM1,
amylose aghutH p #ey) antylose 2AM2, amylopectin gghutH pteg@in nh€© amyl os e
medium chain amylopectin(MCAP) vashort chain amylopectin(SCAP).

Ktduaf® @ €hn g g GlavpA M1 (TR . Ba@M2 (1 R .)=Bvi2khaz SCAP
fraction coy €hng @@l htehtd€ehn g afy6d.an |

MCAP cap €hn g Q@AHEGHh B H1€hng g u aymmgheh tghndg .ck °
Nheve/imay ! IAM1 vaAM2 cagg cao erg lam giag giaAri @l. Gitng luz o1 thgplhha 1413
IR36aecoyd’ taoAM1, catyk°® BCAPthGmHQ.U
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Hé&h 3Inlbythe t aatug h togg lual t Srmraupphinvitros t ar ¢ h di ale & tyamoylese b h i h
bidh © a(bprdigestion rate ' inth  n HARngrd (k value)theo ple@ @i LOS (ogarithm of slope)nt iy
than t aatinh B4 HN© mlogg phihg k valuevhi(c) % amyloseva{d) giatri 31 d&idaa (de Guzman et al. 2017)



Bagg2: T h b bty snép giadri B1. K°t lAug fpositived L B ath daull Svpfinegativélag 3(de Guzman et
al. 2017).

Parameters Low GI Intermediate GI High GI

In vitro glycemic mdex measurement
<55 Predictive glycemic index value . o s
<0.025 digestion rate constant (k value) . o C

Mature grain (Day 0)

>2% Resistant starch . o C
=10% Amylose 1 (DP = 1000) . o e
=10% Amylose 2 (DP 121-1000) . C o
>50% Short-chain amylopectin (DP 6-36) o . .

Changes during starch mobilization (8 days after imbibition)

>30% Decrease in total starch o o .
Decrease in resistant starch . . e
Decrease in Amylose 1 (DP = 1000) . . s
Decrease in Amylose 2 (DP 121-1000) o . .
Increase 1n medium-chain amylopectin (DP 37-120) e . s
%omol difference: increase in DP 6-16 © NA .
%omol difference: increase in DP 13-22 . NA o
oemol difference: inerease in DP > 41 - c o
<15% increase in free glucose (day 0 vs day 4) . o e

P h @&h fiGenomewide transcriptometgih traty Gl tecaz dorg lua kreg n hPi§an hich
chu t&h bPn/ @ L &M gr al i thksSitoymittty sp eStared tmRNA H4atlthog

t A8 thagh hag toay. CoAtKg ¢ iy 1511 genl &¥té@n thgyVichupg by hi°Mr@ hag nhau
gi‘g Gl cao (IR65) &G| th@IR36ae)Trong tKg § denG/oB21 genl duzict heo kPY fupod

L1i Wt dorg lua acygiafri Bl th@l1690 genl duzti°t itheo kPY "downd. SEi h alfhDEGs
(differentially expressed gends)Bitgi toa gl dorg lua Gl cao &Gl thplhicythitAir °ag g i
't MlapMan metabolic vaRegulatory pathway chart Gigari Bi°y hi‘tlbd& h  Ha Iy © haat® n
map Lag BYichughh di truy’nghi ti°t lene annotationPogg Iug oA | thGlh gh@a quan &
thg/ p M@anscript hil§ thi ¥& Kdhong plyirong chu t&h t§h U KadGir-@tinh bt t1h° rhen
ADP-glucose pyrophosphorylase (AGPase) large and small subunitganule bound starch
synthase 1 GBSS ), starch synthase 3%S 3, plant glycogenirlike starch initiation protein



(PGSIP), sugar transporterd, h° thenpyruvate orthophosphate dikinase(PPDK) vagprotein
datrg(Glutelin typeA 3, Glutelin typeB 1, Glutelin typeB 2, Glutelin typeB 4, vagGlutelin
typeB 5) (deGuzman et al. 2017)

Bi°n/ tdaegthagh t° ddg cojkhag bict/aat chuyin h €©nlb liagdipid vagag chu téghisoflavonoid
gi‘g cbrg Iug Gl thplWaG| caa Trong chu t&hbi°n/ tgH4hagh © bag, s&l duzi°t gen theo
ki fupd laz€u  t i ° n  tnisthm tlggphcallulose, xyloglucan, homogalacturonan,
arabinogalactamagxpansinstrong trg lua a5 | th@l/Cag chu tégh daitlipid, n ghaquan
s thg/Vcase/phong phinr@tao ey p hEtmansctipt khi sinh #§g hh! phospholipid
(phosphoethanolamine-iethyltransferaseyazt§g Hpiglycolipid (digalactosyldiacylglycerol
synthase 1) N @y4phaa hhiistarchlipid trong cbrg lua Gl tHopley * un@quan toiifty, Haiguay,
lan  t Lagg hieamyloseTrong nigy g p ‘@y€@gulatdrs n h @) sall juzti°t theo kY
Aupa?! md L6 ud dbrd g apGl thGlAHnhi°uaMYB transcription factors (TFao
gt 3 GAMYRB bHLH, Homeobox I:|ox2§MADSbox27WRKY75 kinasesthagh * lzlag nhi°u3
receptor kinasegad” g + gnhi°W1 d i Ak (dedGyman et a2017).
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Hgh3: P Bjomansdriptome gg git nig lua Gl thgplso siah vgit nigd lua Gl cao. &) MapMan chaga salthag bi*t/
cag ¢ @Hicalh IAg(metabolites) ¢y git g Gl thplA#GI cao; b) heatmap chggotgali°l hi*wigen kiag nhau
(deGuzman et al. 2017).
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th4 P EfeMetatiolomics ag dogg lug Gl tt@)Waael cao.PCA plot cug (a) 5 dogg lua  t € femndauibh
x°pitg khez  n h a @ Bich ldgPmetabolitel, caarong drg Iua Gl trGlAtrung tigh, caoyc) Heatmap bi°lj th n
m  Bi°Y hi° rh’kug nh@yg metabolites@ Khag bi° tiiheo gatri B1 (de Guzman et al2017).

TAM QUAN TR ONG CUA GI TH A TRONG GI DG LUA Mull

Thag h agrm\rrmnganh(l%@ooa}qmErmet’l’r_ng@)ll/l%nl|g©r|/l+_c|:11@y stur
| €h neylcthWImlﬂ/ta(zh ng@imut(Pingali2012).Baacaacug L i WU dAWN 2019)
ghinhg¥ d ©na@hcth%|qh|°h|rh/68%t r gy n205Q viymg t L n @Wong o nh
lidh sgy * |hbml‘egw t hEhu nfﬁb’mgcamn L aig tupg’elg i & vichrbopydrates

tinh cif, Mgut rgth&@ph@n iy V@A n itv@gs@q,h | egn kheo &i° M HNG t uhiwzhan

beg iy \@/Ithﬂz/lv@/lmwlwlaj_ g Sadhuy ddth  n h a @it ilpthh€  athaghi ngay

cagg regd@ °rikt guadNCD (nonrcommunicable diseasds’mh k hoy g nopa t Egn € b
n h ‘@Jﬂ%b%ﬂltl ¥ tpgboth tim medh (CVD), vagi n g (Reyn@ds et al2019.

Th° ditizhi° WooA63 triv A rrgm&wm ti’Y Hg@(749%L a nlggkgtam b @hu Nyt
trung kgh thop)id@r, °ril4,2 tri°w rhieet; Kehi phaghey, ti i en#608 tyd * lyeg Mnt m
2019(International Diabetes Federation 20194 gadvllangl}r@ ehndichggh calMo B &8 s
d©n c Slcunt @40% calorieagg negpy.
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(c)
Country 2019 Diabetes Incidences 2040 expected Diabetes
incidences
China 116.4 millions out of 1.37 billion population ~ 150.7 millions
India 77.0 millions out of 1.32 billion population 123.5 millions
USA 31.0 millions out of 323 million population 35.1 millions

H@gh5:M*  ggditea hotv° g°niA t Hith s d1bas  tipgxg2019L°ni2040dEkaa (Jukanti et al2020).

Gavl L a@IB?@ljl‘Chytﬁll/l‘ehtthllajs ©W|:u5wu§gc©b’l Sahara,gctimg@ungPhi . C
n! nghhcczadl t QMgl @ .lpEcC h)@;atmlh/m,mhuc@l:gacb/l t tng 40% tron
L at19902010.Brazilt uy Kk reil agn g Ahh © u najmlaxtrog\g 1I0qu1clxg|asaBXL@l/l

luz chgﬂz/l tH dity; Thi Wieuld® [31@31 cl@ ¢ h mibthéoaug g L t idcumhupl ta $ng.

Nh@/Bag aglman, Cambodia, Tét-an, mlﬂ/ph@lngagPDRua vugg bcaj ©y n am Trun
Qut cimiPnzNam VictNam thggh phdh cha IgaMdep; mP ng hatgad1dgih. C h ma/hesn X

amylose trung & h ht! €egh I-g\IdmAl/lT r ung,cnhCnygahinh aBtcMyH aag chua

yihag mitguicdl gi a °nil A SriManka,m? /& Mangcug 1Majndone5|ath€;7| h c¢chm

k h *g.cremn hivgeamylose cagCalingacion et a014 Custodio et al2019).

Trong retifjad] tinh bﬂ/ﬁeﬂ@@hl M h 80% (\/I‘V[tyg_lhf’t By ot hijm@hl*ﬂﬂpf@:amyloseva‘g
amylopectin) copi 8% proteinst r o n ghdgnh ihivipids, DF(dietery fiber) khoaag vegh@ U

bi*n Ihgh@reQithasiglatt vt ( t inbavcifeng Ha'cn gad) chupg i@l Li kd&i  xay
vad aah bopg gﬁdY(Butardova§reen|vasulu 2016Y.inh b1/ ted lﬂh% phon°#tiriomngh h
cug g @il° nI/Ilﬂthagthucose Gl u tﬂ:ﬂfsb@ s@iudlg °Hadl r a g canghictii€
phutivuldaz chgg  n L °migy hfBian £ n bil ol aad aieireiyrant haaglycogentha

bea c ho gai}’lsawugg_l‘d)gl-@tatlbgmungrful/l t gy oy dd'@ngl}m Hgmg nh-e
v@/lvajhﬂz/lpr@jl cogiaAri glycemiccao \Hich@ll Xy i @) th@)l/l Us g ©y@ygmugro n h

Ih7 cho sic khoge o n hindGHES ritei phsticl  Hingype 2vahang I th NCDskhag nhau

ey ra @hge t1ng1ﬂA/b3u n g (Reknéds et al. 201913|1r1g lua covhagn hily €

amyl os e chilthao izaHangicul € 1 n° gh° WPgikhaz n Figogiarti Bl thdlh h n

(lower glycemlcmdex) h eirdh I:ﬂn ¢ t €ehrhd nlgaiqu ‘agiagn e g li(lalytg"alggam

quakyHc * n g°Babhths 1 n g° Anhg® S iedahly n agmh 1 @grQidchag h o by pege

m@ gad1sgyBoerset al.2015 Toutouniji et al2019.



M4t g quan KegntKti°n v Ggigh ti°pléaiiagn thepl! h eyl Bbcig gadioopia il g °ni&ey
khog c o hg mazcegh ti° pla hgr @ ©y &N ¢ Metg ooilcagh ti° pla n I@@a3 v
flacuna multi-disciplinary approaches, nh@ratth thao &g quan toty lagn thl Glit ht ng
qua @iti° nlgit ng Iuz ki_n3glﬂ/le°nl/bhuy’b g &m dulhi@igen nud/ t i°Wkbicy Gih trard)

Gl th@ltrongcagic h €h @kgch)rh’lgll ng Iuga cao s coph@h cha dad/it tV/1

Ny g ph ‘7 1i° pACHcdRGIh ct@ﬁ@thhm k h Emglﬁ,dﬁdaj b DA ezt il
tail{intrinsic) vagaigbi°n do &2 iy tgb ° n agegtiinsio, setap bag L Bsag  Hiahog 'y
Lirdh viygit nig Iug mycopgiatri Bl thSpl aadhg nhu @13 d | b agd @ gHe t ugg u  d
Tr ° nhkbgnicEthey tagg nday cug chuag ta Bghut cfmedicing, vi°¢!  Larity ho ngu g
tha phid ket K1 GI th@)l/la5ch| n W€ ¢ hog sqg kiiog ¢ o hg  ntgh@ag P niv@g
(sustained human hedt@ukanti et al. 2020
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Hegh 6: NhéRg gen cnjﬂzfltam 1A g °nidjlycemic _indexcug heti/had! , t h Ya)tgih touid amylosevagesistant
starch, (b trady glycolysis fluxvag h Qditnltie Rl th§r@VGen nut!  t i HMmrgh tesGrong tegg 1 (Jukanti
et al. 2020)



Baggg 3: Di truy°nzug §ih traty RS (esistant starghch@ kh °ij i tietary(fibrg va{Gl thgpl{Jukanti et al. 2020)

Genetics of resistant starch, dietary fibre and low glycemic index.

No.  QTL/Gene Phenotype Moerphology Reference
Amylose  Chalk GI/RS
Resistant Starch (RS) and Dietary Fibre Regulators
1 chr0f_ 1765761, Granule Bound Starch synthase  10.7-0.706 - 0.03-2.42% SNP is responsible for AAC variation. RS Bao, Zhou, Xu, He,
1 [GBSSI] (Wx locus) [RS] has a positive correlation with AAC, and Park (2017)
chrif 6168586, SNP is 0.6 Mb from SSlla 10.7-0.7% - 0.03-2.42% Starch formed with a functional 55/fa has
(0s06g0229800, chr06:6748398-6753302) [RS] higher degree of crystallinity, more

resistant to enzyme digestion, leading toa
higher RS content.

chr08 23391108, SNP is 2.5 Mb from Isoamylase  10.7-0.7%6 - 0.03-2.42% Explained 12.6% of the phenotypic
1 (0s08g0520900, chr08:25893657-25900342 [RS] variation in RS.
chr09 5975264, SNP is 1.27 Mb from ADP-GPSI  10.7-0.7% - 0.03-2.42% SNP is associated with RS content (p =
(0s09g029820, chr09: 7245434-7249513) [RS] 3.43 % 107).
2 hp-BElib, SBElb hairpin RNA 340+ 1.6%  75-100% 4.8+ 0.2 Big and small rounded starch granules Butardo et al.
(LOC_0s02g32660) /grain (predicted GI is (8Gs) with large spaces and loss of (2011)
44) compound granular organization.
ami-BEllb, SBEIIb artificial micro RNA 41.2 £ 0.5%  25-50% 0.4+0.2 Decrease in the proportion of amylopectin
(LOC_0s02g32660) /grain (predicted GI is short chains {DP 6-12) with an increase in
79) the longer chains (DP > 14) in hp-BEIIb
IR 36ae, Amylose extender mutant - - 3.1+00 and ami-BEIlb lines.
(predicted GI is
54)
3 sbel, mutants of SBEI {GenBank Accession no ~12-5.0% 0-10% ~0.1% 5Gs of shellb heterogeneous in size and Sun et al. (2017)
GQ150004.1) /grain shape and large spaces in between.
sbellb, mutants of SBEIIb (GenBank Accession ~21-25% ~75-100% ~5-10.0% 5Gs from sbel lines were big, rounded, and
no GQ150916.1) /grain irregularly arranged.

sbellb lines had significant increase in
amylopectin longer chains with DP > 14
and a concomitant decrease in the short
chains of DP 6-12.

4 crf-yc12, mutant of NF-YC12 13.9-4.2% 50-60% Fibre:~1.65% NY-YB1 mutants had reduced grain size, Bello et al. (2019)
(LOC_0s10g11580) 18.6-19.2 and higher viscosity values compared to
(WT) WT.
crnf-ybl1, mutant of NF-YB1 (LOC_ Os02g49410) 15.2-6.9% =60.0% Fibre: ~1.6%
18.6-19.2
(WT)
crbhlhl44, mutants of bHLH144 17.9-8.6% 50-60% Fibre: ~1.7%
(LOC_0s04g35010) 18.6-19.2

(WT)



