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Tém tit:

Nghién civu danh gid anh hieong cia 3 giong hia (IR 50404, OM 5451, Jasmine 85) va 3 viing trong (Tam
Binh, Tra On, Viing Liém) tai tinh Vinh Long lén ham lwong protein tong sé trong cam. Két qua cho thay,
danh giong OM 5451 dat ham lwong protein cao nhdt (12,06+0,22%), tiép dén la IR 50404 (11,88+0,18%)
va cao hon so véi Jasmine 85 (10,58+0,17%). Vimg Tam Binh cho gid tri protein trong cdm gao cao nhat
(12,48+0,21%), tiép dén Tra On (11,53+0,18%) va thap nhat la Viing Liém (10,51%0,15%). Twong tdc giita
giong va vimg trong cho thdy, t6 hop OM 5451 x Tam Binh dat gid tri protein cao nhat (13,15%). Nghién
citu cho thdy, tiém néng khai thdc protein tir phy pham cdm gao tai Vinh Long va dé xudt t6 hop canh tdc toi
wu (OM 5451 hodc IR 50404 trén viing Tam Binh) lam co s¢ khoa hoc cho dinh hwéng ndng cao chudi gid
tri liia gao bén viing tai dia phwong.

Tir khéa: cdm gao, protein, giong liia, ving trong, Vinh Long.

Effects of rice variety and growing region on protein content in rice bran in
Vinh Long Province

Abstract:

Rice bran represents a relatively small proportion of the rice grain but is rich in nutrients, particularly
protein with high biological value and application potential. This study evaluates the effects of three rice
varieties (IR 50404, OM 5451, and Jasmine 85) and three growing regions (Tam Binh, Tra On, and Vung
Liem) in Vinh Long Province on total protein content in rice bran. OM 5451 had the highest average protein
content (12.06 + 0.22%), followed by IR 50404 (11.88 + 0.18%) and Jasmine 85 (10.58 = 0.17%). Tam Binh
produced the highest average protein content (12.48 = 0.21%). The OM 5451 x Tam Binh combination
reached the highest value at 13.15%. The findings highlight the potential of rice bran as a protein source and
support the development of a more sustainable local rice value chain.

Keywords: rice bran, protein, rice variety, growing region, Vinh Long
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1. Pit van dé

Lua gao (Oryza sativa L.) 1a cay luong thyc chii dao tai Viét Nam va 1a ngudn cung cép carbohydrate
chinh cho hon mét ntra dan s6 toan cau (Amagliani et al., 2017). Viét Nam hién 1a mot trong nhitng qudc
gia san xudt va xuit khau gao hang dau thé giéi; theo Cuc Thong ké (2026), dién tich gieo trong lta ca
nudc nam 2025 ude dat 7,13 tri€u ha véi san luong khoang 43,5 triéu tAn. Tix nguén nguyén liéu ddi dao
d6, qua trinh xay xat tao ra mdt lugng 16n phu phém, trong d6 cam gao chiém khoang 8-12% khdi luong
hat lia, tvong dwong khoang 68 tri¢u tin cam gao thé mdi nim trén toan cau (Spaggiari et al., 2021). Mic
du chiém ty 1€ nhd trong hat thoc, cam gao tap trung phﬁn l6n gia tri dinh dudng, bao gém protein, lipid,
chit xo va nhiéu hop chét ¢6 hoat tinh sinh hoc, tao tiém nang 16n cho phat trién thuc phém chtrc nang
(Gul et al., 2015).

Trong d6, protein cam gao chiém khoang 12-18% khdi lugng chat kho, duoc danh gia 1a ngudn protein
thue vat chat luong cao, d& tiéu hoa va ¢ dic tinh khong gy di ing (Adebiyi et al., 2009; Amagliani et
al., 2017). Protein cam gao giau cac acid amin thiét yéu, dac biét 1a lysine (Zaky et al., 2022), nén c6 tiém
ning tng dung cao trong cong nghiép thuyc pham chirc nang, thirc an chin nudi gia tri cao va my pham
(Chen et al., 2021). Tuy nhién, trén thyc té, phﬁn 16n cam gao tai Viét Nam noi chung va tinh Vinh Long
no6i riéng hién van chi yéu duoc st dung lam thirc dn chin nudi tho véi gia tri kinh té thap, chua tuong
xung voi tiém nang dinh dudng vdn co.

Vinh Long la mdt trong nhiing dia phuong trong diém vé san xuat ltia gao tai Dong bang song Ciru
Long, v&i dién tich gieo trong hang nam trén 110.000 ha (S¢ Nong nghiép va Phét trién nong thén Vinh
Long, 2024). V&i san lugng lta 16n nhu vy, khdi luong cam gao phat sinh hing nam 1a khong nho, dat
ra du dia 16n cho viéc khai thiac ngudn phu pham nay theo hudng gia tri gia ting. Ham lugng va chat
lugng protein trong cam gao khong dong nhat ma phu thudc chat ché vao 2 nhom yéu té chinh: (i) yéu té
di truyén cua giéng lta va (ii) diéu kién thd nhudng, sinh thai cia ving canh tac (Amissah et al., 2003).

Xuit phat tr nhitng co sé khoa hoc va thuc tién néu trén, nghién ctu nay dugc thuc hién nham: (1) xac
dinh ham lugng protein trong cam gao cua ba gidng lta phd bién (IR 50404, OM 5451, Jasmine 85) duoc
canh tac tai tinh Vinh Long; (ii) danh gia tic dong ciia 3 ving trong dién hinh (Tam Binh, Tra On, Viing
Liém), dai dién cho 3 nhom diéu kién thd nhudng khac nhau, dén kha nang tich Iy protein trong cam gao;
va (iii) 1am co s khoa hoc dé dé xuét td hop gidng - ving trong tbi wu, gop phan ning cao gié tri str dung
va tiém ning khai thac protein tir phu pham cam gao, phuc vu dinh huéng phat trién chudi gia tri lia gao
bén virng tai dia phuong.

2. Phwong phap nghién ciru

2.1. Déi twong nghién ciru

Ddi twong nghién ctru 13 cam gao twoi thu nhén truc tiép sau qua trinh xay xat cta 3 gidng lta phd
bién tai tinh Vinh Long: IR 50404, OM 5451 va Jasmine 85. Mau lta dugc thu thap trong vu Béng Xuan
2025-2026 tai 3 huyén dai dién cho 3 nhom diéu kién thd nhudng khac nhau cta tinh: huyén Tam Binh
(vung dat phu sa ngot, giau dinh dudng, hé thdng thuy loi t6t), huyén Tra On (viing dit thap triing, c6 nguy
co ngdp ung cuc bd vao mia mua) va huyén Viing Liém (ving dat nhiém phén nhe, chiu 4nh huéng xam
nhdp man theo mua).

2.2. Bo tri thi nghiém

Thi nghiém dugc bd tri theo kiéu 2 nhén t hoan toan ngiu nhién véi nhan t6 A 1a giéng laa (3 muc: IR
50404, OM 5451, Jasmine 85) va nhan 6 B 1a viung tr6ng (3 muc: Tam Binh, Tra On, Viing Liém), mdi td
hop gidngxving dugc lap lai 3 1an doc lap, tong cong 27 don vi thi nghiém. Mau lua tai mdi diém khao
sat dugc thu hoach cung thoi diém, say dén khdi lugng khong doi, sau d6 xay xat trén cing mot hé thong
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Hinh 1. Qud trinh xay xdt liia va cdc hop chit hoat tinh sinh hoc chinh trong cim gao
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Nguon: Kodape et al. (2025)

may xay dé dam bao tinh nhat quan vé diéu kién ché bién. Cam tuoi dugc thu nhan tryc tiép sau xay xat
(khoang 200 g/miu), bao quan trong tii kin ¢ -20°C nham tc ché hoat dong ciia enzyme lipase, han ché
hién twong 6i hoa trude khi phan tich. Trudc khi phan tich, miu duoc sdy so bd & 50-60°C dén khdi lugng
khéng ddi, nghién min va riy qua rdy 0,5 mm dé dam bao do dong nhat.

2.3. Phwong phdp phdn tich cdc chi tiéu

Trén 27 mau cam gao thu duoc, cac chi tiéu hoa hoc co ban duoc x4c dinh gérn d6 am, protein téng sb,
lipid va xo thd, lam co s& danh gia dic diém chung ciia nguyén liéu trude khi di sau phan tich anh huong
cua timg nhén t4.

- PG dm: duge xac dinh biang phuong phap siy dén khdi luong khong ddi ¢ 105+2°C theo TCVN
7035:2002.

- Protein tong sé: duoc xac dinh bang phuong phap Kjeldahl theo TCVN 3705:1990, gom 3 giai doan:
(i) v6 co hoa mau bang H-SOs dam dic vai xtic tic K2SO4+/CuSOs; (ii) chung cit dam bang cach trung hoa
dich v6 co héa véi NaOH du, thu hoi NH3 vao dung dich HsBOs ¢6 chi thi mau; (iii) chuan d¢ lugng NHs
thu duoc bang HCI chudn dé tinh ham luong nito téng s6. Ham luong protein thd dugc tinh bang hé sb
chuyén d6i Nx5,95 (Juliano, 1985).

- Lipid: dugc x4c dinh bang phuong phap Soxhlet theo TCVN 4331:2001, st dung n-hexane 1am dung
moi chiét trong 6-8 gio.

- Xo thé: duoc xac dinh bing phuong phap thiy phan tudn tu bing acid lodng va kiém lodng theo
TCVN 4329:2007, sau d6 nung & nhiét do cao dé loai bo phan hitu co, tinh dya trén chénh 1éch khdi lugng.
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2.4. Phwong phdp xi¢ ly va phan tich sé li¢u

Dir lidu dwoc nhap va phan tich bang phan mém Statgraphics XV, so sanh su khac biét giita cac cip
trung binh dugc thuc hién bang kiém dinh Tukey HSD. Két qua dugc trinh bay duéi dang trung binh + do
1éch chuan (Mean + SD); céc gia tri trung binh mang chit cai khac nhau trong cung bang biéu thi sy khac
biét c6 ¥ nghia thong ké & mirc p < 0,05.

3. Két qua va thao luin

3.1. Thanh phén héa hoc co bin ciia cdm gao tai Vinh Long
Két qua phan tich thanh phan héa hoc co ban ciia 27 mau cam gao (tinh trén khoi lwong kho tuyét dbi)
duoc trinh bay trong Bang 1.

Bang 1. Thanh phin héa hgc clia cam gao theo gidng va ving trong

Gidng lta Ving trong Protein téng Lipid Am do Xo thé
IR 50404 Tam Binh 12,85+0,21 17,82+0,35 12,13+0,18 6,42+0,15
IR 50404 Tra On 11,92+0,18 16,94+0,28 12,45+0,22 6,78+0,20
IR 50404 Ving Liém 10,87+0,15 16,21+0,30 12,68+0,25 7,05+0,18
OM 5451 Tam Binh 13,15+0,22 20,50+0,40 11,87+0,15 7,20%0,22
OM 5451 Tra On 12,08+0,19 19,32+0,32 12,28+0,20 7,52+0,25
OM 5451 Ving Liém 10,94+0,16 18,45+0,35 12,55+0,23 7,85+0,28
Jasmine 85 Tam Binh 11,43+0,20 16,75+0,28 11,95+0,16 5,83+0,14
Jasmine 85 Tra On 10,58+0,17 15,92+0,25 12,30+0,19 6,15+0,16
Jasmine 85 Viing Liém 9,72+0,14 15,18+0,22 12,60+0,21 6,48+0,17

Ghi chu: Gia tri la trung binh cua 3 lan lap lai = do léch chuan.

Ham lugng protein tong s6 trong cam gao dao dong tir 9,72% (gidng Jasmine 85 tai Viing Liém) dén
13,15% (giébng OM 5451 tai Tam Binh), ndm trong khoang gia tri da duoc bao cao ddi véi cac gidng lta
Indica (11,5-17,2%); ham lugng lipid bién dong tr 15,18% dén 20,50%, phu hop véi khoang 12,8-22,6%
theo nghién ctru ctia Saunders (1985). Xu hudng bién dong cuia lipid theo giéng va ving trong twong dong
v6i protein, cho thay céac t6 hop gidng - ving c6 diéu kién thuan loi cho tong hop protein ciing dong thoi
thiic day tich Iy lipid. Am d cac mau dao dong trong khoang hep (11,87-12,68%). Ham luong xo tho
bién dong tir 5,83% dén 7,85%, trong d6 giéng Jasmine 85 c6 xu hudng thap hon 2 gidng con lai, phi hop
v6i ddc diém ciu trac hat ciia nhom giéng laa thom.

3.2. Anh huwéng ciia giong liva dén ham lwong protein

Ham luong protein trung binh cia cac giéng (tinh trung binh qua 3 ving trong) duoc trinh bay trong
Hinh 2.

Két qua nghién ciru cho thdy, gidng OM 5451 va IR 50404 c6 ham luong protein twong dwong nhau
(khac biét khong c6 y nghia thong ké, p>0,05) va cao hon c6 y nghia so v6i Jasmine 85 (p<0,05), cu thé lan
luot dat 12,06%, 11,88% va 10,58%. Su khac biét nay phu hop véi cac nghién ctru trudc day, cho réng cac
gidng lta Indica khong thom thuong c¢6 ham lwgng protein cAm cao hon cac giéng lua thom (Kunjaroenruk
et al., 2025). Su khac biét vé ham luong protein giita cac gidng c6 thé duoc giai thich boi khac biét trong
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Hinh 2. Ham lwong protein trung binh theo giong lia
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biéu hién gene ma hoa cac protein dy trir; theo Kawakatsu et al. (2018), cac giong Indica khong thom
thuong c6 biéu hién cao hon ciia gen glutelin (GluA, GluB, GluC) va prolamin trong qua trinh phat trién
hat, din dén ham lugng protein cao hon so voi giéng thom. Bén canh d6, su khac biét vé thoi gian sinh
truong (85-95 ngay ¢ IR 50404, 88-95 ngay & OM 5451 va 90-100 ngay & Jasmine 85) ciing c6 thé anh
huong dén thoi gian tich lity protein trong hat. So voi cac cong bd trong nude, ham luong protein cia IR
50404 (11,88%) trong nghién ciru nay thap hon két qua 13,42% cua Lé Ngoc va cong su (2019) nhung cao
hon gia tri 12,7% ghi nhan trén cdm thu tai khu vuc phia Bac (Mai Phuong va cong su, 2015), cho thay
mtre bién dong khd 16n cua chi tiéu ndy giita cdc ving dia 1y, qua d6 cang khang dinh vai tro clia yéu t6
ving trong bén canh yéu tb gidng.

3.3. Anh huéng ciia viing trong dén ham lugng protein

Yéu t6 vung trong cling c6 anh huéng dén ham lugng protein cam gao (p<0,05). Hinh 3 trinh bay ham
lugng protein trung binh theo ving trong (tinh trung binh qua 3 gidng).

Ving dat phu sa ngot Tam Binh cho ham lugng protein cao nhat (12,48%), tiép dén Tra On (11,53%) va
thap nhét 1a Viing Liém (10,51%), su chénh léch nay c6 thé giai thich do diéu kién méi truong co thé 1am
thay d6i ham lugng protein hat lta 1én t6i khoang 15% va cac yéu tb dat dai, dinh dudng, ché d6 nudc va
khi hau 13 nhirng yéu t6 then chét chi phdi su tich liy protein trong hat (Wood et al., 2021).

Ham lugng protein thap nhat ghi nhén tai Viing Liém c6 thé duoc giai thich boi tic dong cua stress min
va nhiém phén nhe. Céc diéu kién stress nay gay roi loan hap thu ion, lam ting nong do Na+ va Cl- trong
mo thuce vat, can trd hip thu cac nguyén té dinh dudng thiét yéu (dic biét kali va nito) va lam giam hiéu
sudt quang hop, tir d6 han ché ngudn carbon va nito van chuyén vé hat trong giai doan vao chic (Munns
& Tester, 2008). Tuong tu, ving dat thap triing Tra On véi diéu kién ngap Ging tao ra mot dang stress phi
sinh hoc khéc, lam giam kha ning hd hip cua ré va anh huéng dén qué trinh van chuyén dudng chat vao
hat, din dén ham lugng protein & muc trung gian giita Tam Binh va Viing Liém.

Két qua cho thay yéu t6 ving trong c6 mirc dd chi phdi ham lugng protein cam gao 16n hon yéu tb
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Hinh 3. Ham lwong protein trung binh theo ving trong
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gidng; vi vay bén canh viéc lya chon giéng phi hop, cac giai phap cai tao dat va quan 1y nudc tai cic ving
chiu stress moi truong co thé mang lai hiéu qua cai thi¢n chét lugng cam gao 10 rét hon so véi viée chi
thay d6i co cdu gidng.
3.4. Twong tic giiva giong liia va ving trong
Bang 2. Ham lwgng protein (%) theo td hop gidng lia x viing trong

Gidng lua Tam Binh Tra On Viing Liém
OM 5451 13,1540,22 a 12,08+0,19 b 10,9410,16 c
IR 50404 12,85+0,21 a 11,92+0,18 b 10,87+0,15 ¢
Jasmine 85 11,43+£0,20 a 10,58+0,17 b 9,72+0,14 c

Ghi chii: Cdc gid tri trong ciing hang mang chit cdi khdc nhau thé hién sw khdc biét
c6 y nghia thong ké (p<0,05) theo phép thir Tukey HSD.

O ca ba giéng, ham lugng protein déu giam dan theo tht tw Tam Binh > Tra On > Viing Liém, song
mirc d9 giam c6 xu huéng khac nhau gitta cc gibng: OM 5451 giam tir 13,15% xudng 10,94%, trong
khi Jasmine 85 giam tir 11,43% xudng 9,72%, cho thiy giéng c6 tiém ning protein cao trong diéu
kién thudn lgi c6 xu hudng nhay cam hon véi diéu kién bat lgi. T6 hop cho ham lugng protein cao
nhat 1a OM 5451 tai Tam Binh (13,15%) va thap nhat 1a Jasmine 85 tai Viing Liém (9,72%), chénh
léch khoang 26,1%.

Tuong tac kiéu gen x mdi truong (GXE) dbi v6i ham luong protein cam gao c6 thé duoc giai thich boi
nhiéu co ché sinh 1y va phén ti.

Thir nhdt, cac gidng lta khac nhau c6 hiéu qua hap thu, ddng héa va st dung nito khac nhau, din dén
su khac biét trong kha niang tong hop va tich lity protein duy trit dudi cac diéu kién canh tac khac nhau. Khi
moi truong thay doi, dic biét dudi diu kién bat loi, hiéu qua st dung nito va qua trinh van chuyén céac
hop chat chira nito dén hat c6 thé bi anh hudng, 1am thay d6i ham luong protein tich lity (Xu et al., 2012).
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Thit hai, sy phan bd protein giita cac mé cia hat, bao gdm: ndi nhil, 16p aleurone va phdi, cling nhu
dic diém tich lity cac protein du trir trong tirng gidng, c6 thé gop phan tao nén sy khac biét vé ham lugng
protein trong cam gao khi diéu kién sinh truong thay doi (Shewry & Halford, 2002).

Thit ba, dudi cac diéu kién stress phi sinh hoc nhu mén, han hodc ngép tng, cay lta kich hoat caic mang
ludi diéu hoa biéu hién gene va tai lap trinh qua trinh trao ddi chat nham duy tri can bang ndi méi va bao
vé té bao. Qua trinh nay c6 thé 1am thay ddi su phan bd ngudn carbon va nito giira sinh truéng, tdng hop
protein du trit va cac co ché dap ng stress, tir d6 1am gia ting su khac biét vé ham lugng protein giita cac
gidng trong cac moi trudng khac nhau (Mickelbart et al., 2015).

Céc gia thuyét nay can dugc kiém ching thém bang cac phép do hoat tinh enzyme chuyén hoa nito,
phan tich mé hoc ting hat va biéu hién gene lién quan dén stress va protein duy trit. Sy khac biét giira
céac nghién ctu khéng dinh, ham lugng protein cam gao phu thudc nhiéu vao diéu kién cu thé vé giéng,
vung, mua vu, k¥ thuét canh tac va cong ngh¢ xay xat, do do viéc thuc hién nghién ctru riéng cho tung dia
phuong 1a can thiét dé c6 co so dir liéu phit hop cho tng dung thuc té.

Trén co s6 tong hop két qua vé anh hudng riéng 1¢ cua giéng va viing trong, to hop duge dé xuét uu tién
khai thac cho muc tiéu san xuat cam gao giau protein tai Vinh Long 12 gibng OM 5451 va giéng IR 50404
canh tac tai Tam Binh 1a lya chon phu hop khi cin da dang hoa co cau gidng. Pdi voi ving Tra On, ca OM
5451 va IR 50404 déu co thé sir dung nhung can két hop cac bién phap cai tao dat va kiém soat ngap ung,
IR 50404 c6 loi thé nho kha nang chiu ngap tot hon. Béi véi vung Viing Liém, IR 50404 duogc uvu tién hon
OM 5451 do ¢6 d6 chiu man/phén tot hon & mtc protein twong duong, trong khi Jasmine 85 khong duoc
khuyén nghi cho muc tiéu ting ham lugng protein tai ving nay do gia tri thap va tinh nhay cam voi mén.

4. Két luan

Nghién ciru cho thiy, gidng ltia va ving trong déu tac dong dén ham lugng protein trong cam gao tai
Vinh Long. Gibng OM 5451 dat ham luong protein trung binh cao nhit (12,06%), khong khac biét so véi
IR 50404 (11,88%) nhung cao hon dang ké so voi Jasmine 85 (10,58%). Ving Tam Binh cho gia tri cao
nhat (12,48%), ké dén Tra On (11,53%) va Viing Liém (10,51%); yéu t6 ving trong dong gép nhidu hon
vao bién dong protein so véi yéu té giéng. To6 hop OM 5451 x Tam Binh dat protein cao nhat (13,15%).
Nhirng phét hién nay cung cip co sé khoa hoc dé lya chon ngudn nguyén liéu cam giau protein tai Vinh
Long, uu tién giéng OM 5451 hoac IR 50404 canh tac tai Tam Binh, déng thoi dé xuét cac bién phap cai
tao dat va quan ly nudc tai cic ving chiu stress moi truong. Két qua nghién ctru hd trg phan loai cam theo
giéng ngay tai ngudn, on dinh chat luong sau xay xat va quan 1y canh tac theo ving, gop phan nang cao
gia tri phu phim ndng nghiép va phat trién chudi gia tri lta gao bén ving m
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