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NGHIEN CUU QUY TRINH SAN XUAT GAO CAM NAY MAM
VOI HAM LUGNG ANTHOCYANIN CAO VA CHAT LUQNG TOT

Lé Thi Kim Loan', Nguyén Minh Thuy?

TOM TAT

Anthocyanin la sdc t6 hoa tan trong nudc, thudc nhom flavonoid va c6 mit trong hau hét cac loai thuc vat 6 ty 1&
khdc nhau. Nghién ctiu dugc thuc hién trén co s khao sat anh hudng cta viéc b6 sung cdm gao cdm véi ty 1é thay dai
(0 dén 9%), pH ngam (2 - 6), thoi gian ngam (2 dén 5 gio), thoi gian (12 - 24 gig) G va nhiét d6 (30 - 37,5°C) dén
ham lugng anthocyanin. Két qua cho thdy ton thit ham lugng anthocyanin khodng 60% trong qud trinh ndy mam caa
mau doi chiing. Tuy nhién, gao cdm dugc ngam trong 3 gid véi viéc bb sung 5% cam gao, diéu chinh pH mai truong
khoéng 3, sau d6 tiép tuc 1 6 35°C trong 16 gid, da tao ra sin phdm gao mam cé ham lugng anthocyanin cao nhat. San
phdm gao mdm dugc ddnh gid vé chit lugng cho thiy ham lugng polyphenol, GABA, protein cao, ciu truc mém, vi
ngot hon gao 1at. Dic biét, gao ndy mam dugc lam tlit gao cdm van duy tri dugc mau sic dic trung ctia anthocyanin.

Tu khéa: Lia cdm, gao ndy mam, cdm gao, anthocyanin

1. PAT VAN PE

Laa (Oryza sativa L.) la mot trong nhiing thuc
phdm quan trong nhit ctia con nguoi, dic biét la &
cc nudc Pong Nam A. Gao lut gidu chét xo, sit,
can-xi, vitamin (B, B,, E, C va D) va chat khodng
(Patil and Khan, 2011). Chinh vi thé, com gao ltt
dang dugc quan tdm trong cic biia an ctia nhiéu
gia dinh hién nay. Tuy nhién, mét s6 han ché khi st
dung com gao It 1a thoi gian ndu dai, cau truc cling
va vi khong hdp dan nhu com gao tring. Wu va cong
tac vién (2013) da chiing minh gao mam sé cai hién
cu trac va chdt lugng cua gao lt, c¢d cdu truc mém
hon va gitp gao dé ndu chin va tiéu hoéa. Com gao
mam ngot va thoi gian nfu ngin (Sirisoontaralak
et al., 2015). Ngoai ra, cac chit dinh dudng trong
gao mam ting lén dang ké bao gom GABA, acid
phenolic, tocotrienols, acid ferulic, y-oryzanol, kali,
magié, kém va chat xo hoa tan (Sangsila et al., 2018).

Gao cdm Cai L4y laloai gao c6 ham lugng céc chit
dinh dudng cao hon so véi céc loai gao trang khéc. So
v6i gao trang, gao cdm chia nhiéu loai chit khoang
nhu sat, kém, phosphor, vitamin B, va chit xo hoa
tan. Déc biét trong 16p vo lua clia gao cdm c6 ham
lugng anthocyanin cao (Lé Hiiu Hai va ctv,, 2010).
Gao mau c6 ham lugng anthocyanin va hoat tinh
chong oxy hoa cao. Anthocyanin trong gao bao gom
cyanidin 3-O-glucoside, peonidin 3-O-glucoside,
malvidin 3-O-glucoside, pelargonidin 3-O-glucoside
va delphinidin 3-O-glucoside, trong d6 cyanidin-3-
O-glucoside chiém 95% (Noorlaila et al., 2018). Ham
lugng anthocyanin trong cac giéng gidm dan theo
thi tu tii gao mau den (con dugc goi la mau tim),
mau nau va do (Pengkumsri et al., 2015). Ham lugng
anthocyanin trong nguyén liéu ban dau va sau khi
ngam trong nudc 3 gid ctia gidng gao den & Malaysia
tuong ting la 2,00 mg/100 g va 1,45 mg/100 g. Nhu

vay, sau 3 gi¢ ngam ham lugng anthocyanin giam
27,5% (Noorlaila et al., 2018). Chung va cong tac
vién (2016) xac dinh ring ham lugng anthocyanin
tang trong qua trinh ndy mdm. Nguyén nhan la do
thanh t€ bao bi pha v, phenol dugc gidi phong tu do
dan dén ting ham lugng polyphenol.

Anthocyanin thudc nhém flavonoid, la sic t6 tan
trong nudc c6 mau do, tim hodc xanh (Sivamaruthi
et al., 2018). Anthocyanin dugc chiét xuét ti thuc
vat c6 nhiéulgi ich stic khde cho con nguai, bao gom
chong viém, chéng ung thu, chéng oxy hoa, ngin
ngtia bénh tiéu dudng, phong ngtia bénh tim mach
va thoai héa than kinh (Nile et al, 2015). Ngoai ra,
anthocyanin dugc biét nhu la chat mau ty nhién, cé
gia tri sinh hoc rat cao. Do d6, muc tiéu cua nghién
ctiu nay nham duy tri ham lugng anthocyanin cao
nhdt trong gao mam thoéng qua danh gid cac yéu t6
anh hudng dén qua trinh ngdm va nay mam.San
phdm gao méam tu giéng lta cdm Cai Lay s¢ hiu
ham lugng cao cac hgp chit cd hoat tinh sinh hoc
quy nhu polyphenol, GABA.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu

Lta cdm dugc thu hoach tai huyén Cai Lay, tinh
Tién Giang. Sau d6, dugc phoi kho (d6 dm <14%),
tach vo trdu, dong goi chan khong va bao quan &
nhiét do 4°C. Mdi mau gao thi nghiém la 200 g,
ngam véi thé tich dich ngdm 1a 400 ml (theo ty 1¢
1:2) v6i thoi gian tu 2 dén 5 gio, vét gao ra dem u.
Trong qud trinh U ct 4 gid gao dugc tudi nudc mot
lan. Khi @ da thoi gian theo b tri thi nghiém ldy gao
ra va sdy 6 nhiét d6 50°C dén d6 dm < 13%. Cho gao
vao bao bi bao quan d€ 6n dinh 1 ngay, tién hanh lay
mau phan tich céc chi tiéu can theo doi.

'Khoa Nong nghiép va Céng nghé thuc phdm, Trudng Pai hoc Tién Giang

>Khoa Nong nghiép, Trudng Dai hoc Can Tho
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2.2. Phuong phap nghién ciu

- Xac dinh d6 &m bang phuong phap sy dén khoéi
lugng khong d6i.

- Ham lugng anthocyanin dugc phén tich bing
phuong phap pH vi sai (Giusti and Wrolstad, 2001).

- Polyphenol téng dugc xac dinh bing phuong
phap Folin - Ciocalteau (Pengkumsri et al., 2015).

- GABA dugc phan tich bang thiét bi sac ky long
hiéu ning cao HPLC (HPLC - High Performance
Liquid Chromatography) (TCVN 8764:2012).

- Ham lugng protein dugc xac dinh bang phuong
phap Kjeldahl.

- San phim dugc ddnh gid cdm quan theo
thang diém mo ta dinh lugng QDA (Quantitative
Descriptive Analysis). Thanh 14p héi dong danh gia
cam quan gom 7 thanh vién, ¢6 am hiéu chuyén mon
vé danh gia chit lugng thuc phdm. Thudc tinh cta
com dugc miéu ta bao gom: mau sdc, ciu tric, mui,
vi. Méi thudc tinh dugc xay dung theo thang diém
tu 1 dén 5 (gia tri cdm quan tu kém dén t6t).

- Phén tich théng ké theo chuong trinh
Statgraphics XVI. Su khac nhau gitia cdc trung binh
nghiém thic dugc so sanh thong qua LSD (Least
Significant Difference) & mtc y nghia < 5%.

2.3. Thoi gian va dia diém nghién ciu

Nghién ctiu dugc thuc hién tu thang 4/2018 dén
thang 3/2019 tai phong thi nghiém B mon Cong
nghé thuc phidm, Trudng Dai hoc Tién Giang va Dai
hoc Céan Tho.

I1I. KET QUA VA THAO LUAN

3.1. Anh huéng ctia ty 1¢ cim gao cAm b sung vao
qua trinh ngdm d€ duy tri ham lugng anthocyanin

Anthocyanin 1a sic t6 hoa tan trong nudc.
Do dd, trong cong doan ngdm va G gao lut (cé st
dung hé thdng tudi phun) sé lam giam ham lugng
anthocyanin. Cdm gao cdm 1a phu phim cta qua
trinh xay xat gao trdng, c6 ham lugng anthocyanin
cao (Lé Hitu Hai va ctv., 2010). Khi dugc ngdm trong
nudc & 35°C véi cac ty 1é khac nhau sé dugce stt dung
lam dung dich ngdm gao lit d€ han ché qua trinh
giam ham lugng anthocyanin trong gao mam. Két
qua phéan tich cho thdy ham lugng anthocyanin
giam ddn sau qua trinh ngam, 0 va siy (Bang 1).
Sau khi ngam ham lugng anthocyanin giam manh
la do gao ngdm trong nudc 5 gio lién tuc nén ham
lugng anthocyanin hoa tan trong nudc nhiéu. Sau
qua trinh @ ham lugng anthocyanin tiép tuc giam
nhe vi trong qua trinh @ cach 4 gio thiét bi sé phun
nudc tu dong trong 5 phut dé tranh gao bi kho va
chua nén anthocyanin sé tiép tuc dugc hoa tan mot

phan vao trong nudc hodc bi phan hty dudi tic dung
ctia oxy. Duéi tac dung ctia nhiét d6 trong qud trinh
sdy (50°C) ham lugng anthocyanin tiép tuc giam so
v6i nguyén liéu ban dau. D6i v6i mau A , khi ngdm
trong nudc catham lugng anthocyanin sau khi ngam
giam rat nhiéu. Trong nguyén liéu gao ban dau ham
lugng anthocyanin dat 64,86 mg/100 g. Ham lugng
anthocyanin giam sau khi ngam, @, sdy lan lugt 1a
34,74 mg/100 g, tiép tuc giam 1,53 mg/100 g va
4,04 mg/100 g. Nhu véy, téng lugng anthocyanin
giam di sau qua trinh ngam, 0, sdy la 60% so vé6i
nguyén liéu ban dau. Mau A, A, A va A st dung ty
1é cdm gao cAm b6 sungla 3%, 5%, 7% va 9% cho thdy
ham lugng anthocyanin déu ting sau khi ngam, t,
sy so v6i mau ngam trong nudc. Trong do, bd sung
cdm gao & ty 1¢ 5% (A,) thi ham ligng anthocyanin
con lai sau qua trinh sdy la 35,39 mg/100 g ting
35,7%, 6 7% (A,) la 35,49 mg/100 g ting 36,1% va
9% (A,) 1a 35,89 mg/100 g ting 37,6% so v6i mau doi
chiing. Két qua nay cho thay khi ting ty 1¢ cam gao
1én 7 va 9% thi ham lugng anthocyanin vin tang sau
khi ngam, 1, sdy so v6i mau ngdm & ty 1é 5% nhung
su gia tang nay khong c6 su khac biét y nghia thong
ké. Nhu vay, viéc b6 sung cdm gao cdm & céc ty 1é
khéo sat cho thay da cai thién mot phdn ham lugng
anthocyanin mét di trong san xuét gao mam. Nguyén
nhan khi cam gao cdm b6 sung vao trong qua trinh
ngam thi ham lugng anthocyanin trong cam gao sé
hoa tan vao trong nudc. Khi gao dugc dua vao ngam
thi sé han ché dugc ham lugng anthocyanin trong
gao hoa tan vao trong nudc. Chon ty 1é cam gao cdm
5% trong qud trinh ngdm d€ ap dung cho céc cong
doan tiép theo.

Bang 1. Anh hudng ctia ty 1¢ cAm gao cAm b§ sung
vao trong qud trinh ngdm dén ham lugng anthocyanin

Tylé | Hamlugng Ham lugng Ham lugng
cam gao | anthocyanin anthocyanin anthocyanin
cdm b8 saukhingdm saukhia = saukhisdy
sung (%) (mg/100g)  (mg/100g) (mg/100g)
A, 30,12¢ 28,59¢ 26,08¢
A, 38,79° 36,18° 33,52°
A, 40,90° 38,28° 35,39
A, 41,06 38,63° 35,49*
A, 41,35* 39,228 35,89°
F 0t >t %
CV (%) 4,81 4,56 4,54

Ghi chii: Cdc gid tri trén cung mot cot c¢6 chit cdi

thudng (a, b, c,...) khdc nhau thi thé hién su khdc nhau cé
y nghia thong ké; (**): thé hién sy khdc biét y nghia 6 miic
1%. A A, A, A, A latyl¢ cdm gao cdm lan lugt dugc sit
dung dé ngam la 0%, 3%, 5%, 7%, 9%.
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3.2 Anh huéng ctia pH va thoi gian ngam dén ham
lugng anthocyanin, polyphenol

Hat ndy mam t6t nhat khi hat hut da nude dat
trang thdi bao hoa. Thoi gian hat nudc dé hat dat
trang thai bao hoa ctia tling giéng phu thudc vao
cdu truc, thanh phan hoéa hoc, diéu kién ndy mam
va kiéu gen (Hendawy et al, 2011). Thoi gian tu
0 - 2 gi¢ dau lugng nudc hap thy tang nhanh do su
chénh léch do &m bén trong va bén ngoai hat cao
nén nudc dugc chuyén nhanh vao trong hat. Sau
2 - 5 gio, hat hap thu nudc cham dan va dat trang
thdi can bang. Thong thudng gao 14t ndy mam t6t
can do &m khoang 30 - 35%, khi do 4m cao 35 - 50%

sé thuc ddy su phat trién cua vi sinh vét gdy hu hong
(Komatsuzaki et al., 2007).

Hop chét polyphenol gém ba thanh phén chinh
la acid phenolic, flavonoids va tannins. Flavonoid
la nhém hgp chét polyphenol chinh trong thuc vat.
Ching c6 thé dugc chia thanh cac 16p khac nhau.
Trong do6, anthocyanidin 1a 16p ph6 bién nhit.
Thong thuong, anthocyanidin lién két véi glycoside
tao thanh anthocyanin (Kong et al., 2003). Nudc sau
khi dugc xti Iy cdm gao cdm & ndng do 5% sé dugc
diéu chinh cac gia tri pH va thoi gian ngam. Két qua
anh hudng ctia pH va thoi gian ngdm dén ham lugng
anthocyanin, polyphenol dugc thé hién & bang 2.

Bang 2. Anh huéng ctia pH, thoi gian ngdm dén ham lugng anthocyanin, polyphenol trong gao mim

Ham lugng Ham lugng Ham lugng Ham lugng
Mau anthocyanin polyphenol Mau anthocyanin polyphenol

(mg/100g) (mgGAE/100g) (mg/100g) (mgGAE/100g)
B,C, 39,09¢ 56,20 B.C, 38,94% 57,964
B,C, 41,74 59,800 B.C, 40,80 59,44¢
B,C, 41,47° 63,50* B,C, 39,35¢f 61,35%¢
B.C, 40,12 63,70° B,C, 37,70 55,058
B,C. 40,35 56,107 B,C, 34,84 52,901k
B,C, 39,00¢f 55,40/ B,C, 35,069 52,47
B,C, 38,541h 54,736 B,C, 37,80% 55,661
B,C, 40,82 59,08 B,C, 39,79 56,45¢"¢
B,C, 43,44° 61,51%¢ B,C, 38,53 59,62b<d
B,C, 40,95 62,39% B,C, 36,23 53,84¢hi
B,C. 39,42 56,201 B,C, 33,36~ 50,60~
B,C, 35,02 53,48 F (tinh) ot ot
B,C, 35,671 54,510 CV (%) 4,9 3,78

Ghi chii: Cdc gid tri trén cting ciia mot cit ¢ chit cdi thudng (a, b, c,...) khdc nhau thi thé hién sy khdc nhau c6 y

nghia thong ké; (**): thé hién sy khdc biét y nghia 6 miic 1%. B,C, B,C, B,C
vdi cdc gid tri pH lan lugt la nudc cat, 2, 3, 4, 5, 6; B,C, B,C,, B,C, B,C, B,C,

B.C, B,C, B,C, B.C, B,C.: Gao dugc ngam 4 gid vdi cdc gid tri pH lan

277
tri pH ldn lugt la nudc cdt, 2, 3, 4, 5, 6; B.C

37r

lugt la nudc cdt, 2, 3, 4, 5,6, B,C,B,C,B,C,B,C,B,C

477 473 175

G .C, B.C, B,C, B,C.: Gao dugc ngim 2 gio

B,C, B,C, B,C, B,C_: Gao dugc ngam 3 gid vdi cdc gid

375

B,C.: Gao dugc ngam 5 gid vdi cdc gid tri pH ldn lugt la nudc

cdt, 2,3, 4, 5, 6. F thé hién gid tri F tinh, Cv (%): Hé s6 bién thién.

Khi thoi gian ngdm cang dai thi ham lugng
anthocyanin gidm cang nhiéu va dat gid tri thip
nhat sau khi ngdm trong 5 gio. Trong giai doan
ddu, nudc can thoi gian ngdm vao trong cau trac
hat sau d6 méi phan tan cac chat tan vao trong
moi truong nén ngam gao lut trong 2 va 3 gio
lugng anthocyanin hoa tan trong nudc la thdp nhat
va khong c6 su khac biét y nghia gitia cic mau.

Ham lugng anthocyanin trong gao mam & pH 2
(39,8 mg/100 g), pH 3 (41,9 mg/100 g), pH 4
(39,7 mg/10 0g) dat cao hon so véi mau pH 5
(38,4 mg/100 g), pH 6 (35,6 mg/100 g) va nudc cat
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(37,1 mg/100 g). Vi hau hét cic sic t6 anthocyanin
c6 do 6n dinh cao trong moi trudng acid so véi
kiém. So v6i cac gia tri pH khac thi khi ngdm &
pH 3 ham lugng anthocyanin dat cao nhat vi it bi
thodi hoa. Két qua nay phu hgp véi tong hgp cta
(Khoo va cong tac vién (2017), pH 2 - 4 it anh hudng
dén sy phéan hay cta anthocyanin.

Két qua dat dugc da ching minh qua trinh ngdm
anh huéng ham lugng polyphenol trong gao. G pH
2, 3 va 4 ham lugng polyphenol cao hon so véi pH
5 va 6 va nudc cat. Ham lugng polyphenol gidm
dan theo thoi gian ngam tii 2 - 5 gio. Nguyén nhan



Tap chi Khoa hoc Céng nghé Néng nghiép Viét Nam - 56 6(103)/2019

cht yéu 1a do cac hgp chit phenolic tan trong nudc
nén ham lugng polyphenol gidam dén theo thoi gian
ngam (Khandelwal et al., 2010). M6t nguyén nhan
khéc 1a trong qua trinh ngam enzyme oxidase co
thé dugc kich hoat (Saxena et al., 2003). Vi pH thich
hop cho enzyme nay hoat dong khoang 5,5 - 6 dan
dén ham lugng polyphenol bi gidm nhanh. Két qua
nghién ctiu cho thdy sau qua trinh ngdm ham lugng
polyphenol gidm nén ngadm gao trong thoi gian ngan
sé han ché sy that thodt ctia polyphenol.

Thoi gian ngam va pH c6 anh hudng dén ham
lugng anthocyanin va polyphenol ctia hat. G pH 3
va thoi gian ngam la 3 gid sé cho gao mam cd ham
lugng anthocyanin, polyphenol dat gia tri t6t nhét.

3.3 Anh huéng ctia nhiét do va thsi gian 0 dén
ham lugng anthocyanin, polyphenol, GABA trong
gao mam

Nay mém la mot qua trinh sinh ly phtic tap bi
anh hudng bdi nhiét do va lugng nudc trong hat.
Khi d§ &m dat trang thdi bdo hoa thi nhiét d¢ 1a yéu
t6 cht yéu dugc kiém sodt trong qua trinh ndy mam
(Alvarado and Bradford, 2002). Theo Nguyén Dinh
Giao va cOng tac vién (1997), hat ndy mam tét trong
diéu kién 30 - 35°C, trén 40°C do hoat dong ctia mot
s6 enzyme va vi sinh vat nén khong c6 Igi cho qua
trinh nay mam. Két qua tuong tac gitia nhiét do va
thoi gian 0 dén ham lugng anthocyanin trong gao
mam dugc thé hién & hinh 1.
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Hinh 1. D6 thi biéu dién tuong tac gitia nhan t6 nhiét d6 véi thoi gian 1
dén ham lugng anthocyanin trong gao mam

Ham lugng anthocyanin trong gao mam thay d6i
trong khoang 36,2 - 48,8 mg/100 g. Khi 0 6 nhiét
do 30°C, 32,5°C, 35°C trong cung thoi gian thi ham
lugng anthocyanin thé hién gia tri tuong duong
nhau va khac biét khong cé y nghia (42,3 - 42,5
mg/100 g). Tuy nhién, khi tang nhiét 46 G 1én 37,5°C
thi ham lugng anthocyanin trong gao mam giam
nhanh (39,8 mg/100 g). Trong qua trinh ché bién va
bdo quéin thuc phdm, anthocyanin dé dang bi pha
hty dudi tic dung cta nhiét do cao. Ham lugng
anthocyanin thay d6i theo thoi gian @ nhu sau:
12 gi6 (42,22 mg/100 g), 16 gio (43,25 mg/100 g),
20 gio (41,48 mg/100 g), 24 gic (40,33 mg/100 g).

Két qua cho thdy thoi gian u cang dai thi ham
lugng anthocyanin gidm cang nhiéu. Trong d6, mau
U & 16 gi6 c6 ham lugng anthocyanin cao ¢ thé
do enzyme t6ng hgp anthocyanin PAL hinh thanh
nhiéu trong giai doan nay. Yudiono va cdng tac vién
(2018) da chung minh trong qua trinh ndy mim
cua hat Arabidopsis va khoai lang tim lam tang ham
lugng anthocyanin nho vao sy hién dién ctia enzyme
PAL. Tuy nhién, sy thay d6i ham lugng anthocyanin
khong nhiéu trong qua trinh 4. Nguyén nhan la do

trong nghién ctiu nay gao mam dugc  trong tu kin
nén han ché dugc qud trinh tiép xuc véi oxy ciing
nhu anh sang. Ké qua nay phtt hgp véi nghién ctiu
ctia Sutharut va Sudarat (2012), t6ng ham lugng
anthocyanin khong thay déi nhiéu khi t trong toi.
Nhu vay, stt dung nhiét dd 1 35°C sé tao ra gao mam
c6 ham lugng anthocyanin cao. Nhiét d¢ nay ciing
khd phtt hgp véi nhiét do chiét xuit anthocyanin
(34,7°C) trong cam gao den ctia Pedro va cong tac
vién (2016).

- Anh hudng ctia nhiét d6 va thoi gian o dén ham
lugng polyphenol

Di liéu thé hién & d6 thi hinh 2 cho thiy
ham lugng polyphenol cia gao mam tang theo
thoi gian va nhiét d6 u. Trong d6, ham lugng
polyphenol trong gao mdm dugc t & nhiét d¢ 35°C
(65,98 mg GAE/100 g) va 37,5°C (66,24 mg GAE/100 g)
dat gia tri cao nhat va khong khéc biét y nghia. Khi
0 & 24 gio thi ham lugng polyphenol cta gao la
70,39 mg GAE/100 g ting so véi nguyén liéu ban dau
la 55,58 mg GAE/100 g. Két qua trén phu hop véi
mot s6 nghién ctu khac da cong bo. Tian va cong
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tac vién (2004) da bao cdao ham lugng polyphenol
18,47 mg GAE/100 g trong bot gao Itt, tuy nhién
trong san phdm bot gao mam thi ham lugng nay ting
lén 24,78 mg GAE/100 g. Ham lugng polyphenol
tang sau qua trinh ndy mam do hoat dong cua cac
chit chéng oxy hoa ting lam ting cac gdc tu do dan
dén sy pha v& cac té bao gidi phdng cac hgp chét
phenolic (Kaukovirta-Norja et al., 2004).
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Hinh 2. D6 thi biéu dién tuong tac
gitia nhan t6 nhiét d6 véi thoi gian 4
dén ham lugng polyphenol trong gao mam

Téng hgp cc két qua thu nhan dugc cho thay khi
chon nhiét d¢ G 35°C va thoi gian 01 16 gio sé tao gao
mam cé ham lugng anthocyanin va polyphenol cao.

3.4. So sanh chit lugng cia com gao mam véi com
gao lut

Gao lut va gao mam dugc ndu véi lugng nudec,
nhiét do va thai gian ¢6 dinh bing nhau. Sau do, tién
hanh danh gia cam quan com gao lGt va com gao
mam theo thang diém mo ta tit 1 dén 5. Su thay déi
mau sdc, mui, vi va cdu trac clia com gao mam voi
gao lat dugce trinh bay & bang 3.

Béang 3. Diém danh gid cdm quan vé€ mau sac, mui, vi
va cdu truc clia com gao mam va com gao lut

Piém cam quan
Comgaolit | 4,56* = 4,71* | 3,81> 3,59
Com gao mam 4,44 4,74° 4,74? 4,85°
F (tinh) ns ns b o
CV (%) 1,54 1,65 4,97 4,33

Ghi chii: Cdc gid tri trén ciing clia mot cot cé chit cdi
thudng (a, b, c,...) khdc nhau thi thé hién sy khdc nhau
6 y nghia thong ké; (**): thé hién sy khdc bi¢t y nghia 6
miic 1%; (ns): thé hién khong cé sy khdc biét y nghia. F
thé hién gid tri F tinh, CV (%): H¢ s0 bién thién.

Két qua thong ké cho thdy, diém danh gid cam

quan vé mau sic va mui clia com gao mam va gao
lut khong cé su khac biét y nghia. Do ham lugng
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anthocyanin cao nén com gao mam van c6 mau sac
sang va dep nhu com gao lut. Day la diém dic trung
ctia gao mam lam ti gao cdm vi san phdm gao mam
lam tu gao trdng thuong c6 mau vang do phai trai
qua qua trinh ngém, 0, sdy dai nén giam gid tri cam
quan vé€ mau sac.

Mui ctia com gao mam ting nhe c6 thé do trong
gao mam hinh thanh nhiéu amino acid. Két qua
phan tich ham lugng protein trong gao mam lam
ti gao cdm dat 10,36% tang 1,15% so véi gao ldt.
Ham lugng protein tiang c6 théla do mot s6 hgp chét
sinh hoc dugc tdng hgp cu théla cic acid amin trong
qud trinh ndy mam (Lee et al., 2007). Wichamanee
va Teerarat (2012) giai thich ham lugng protein ctia
gao mam Jasmine tdng (7,98% dén 8,34%) la do mot
s6 enzyme tong hgp chuyén hoa acid amin thanh cac
hgp chat protein mdi.

Gao mam c6 cdu truc tét hon so vdi gao liat. Qua
trinh ndy mam lam com trd nén mém hon, d€ nguodi
van khong cting. Két qua nay phu hgp véi nghién
ctiu cta Banchuen va cong tac vién (2010), nhém
tac gid cho ring qua trinh ndy mam kich hoat cac
enzyme thtiy phéan tinh bot, cac polysaccharide,
protein thanh oligosaccharide va cac acid amin, san
phdm c6 cdu tric mém va tang mui vi. Thitima va
Sirichai (2012) cling cho rang com gao mam cé céu
tric mém hon so v6i com gao ltit do trong qua trinh
ndy mam mot loat chuyén hoa xdy ra, mang té bao
bi pha hay boi xylanase, acid phytic dugc tim thady
trong v cam bi thlly phan boi enzyme phytase.

Com gao mam ngot hon com gao lit. Qua trinh
nay mam kich hoat cac enzyme hoat dong, chu yéu
la enzyme amylase thuy phan tinh bt thanh duong
don. Lee va cdng tac vién (2007) da cong bo sau qua
trinh ndy mam téng ham lugng dudng tu do ctia gao
lut ting tii 4 dén 9 1an do hoat dong ctia enzyme thiy
phan tinh bot thanh maltose, glucose va dextrin. Tu
cac két qua danh gid cam quan vé mau sic, mui, vi,
cdu tric nhén thdy gao mam lam ti gao cdm da cai
thién dugc c6 ciu tric va mui vi t6t hon so véi mau
gao lat (Hinh 3).

Hinh 3. Gao mam va com gao mam
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Ham lugng GABA trong gao mam ciing dugc
phan tich dat 197,3 mg/kg - ting 7,3 lan so véi
nguyén liéu gao lut. Két qua nay cling kha phu hgp
v6i két qua nghién ctiu ctia Watchararparpaiboon va
codng tac vién (2010). Nhom tac gia da t gao mam
6 35°C da cho gao mam c6 ham lugng GABA cao
nhat - tang 4 - 5 lan so v4i ham lugng GABA trong
gao traing KDML 105 (16,48 mg/100 g), Chainat 1
(14,50 mg/100 g). Tuong ty, Sirisoontaralak va cong
tac vién (2014) cting xac dinh thong s6 0 t6i uu la
35°C sé cho ham lugng GABA dat gid tri cao nhét la
17 mg/100 g. Nhu vdy, gao mam c6 ham lugng cac
chit dinh dudng va cam quan cao hon gao lut.

IV. KET LUAN

Viéc b8 sung thém dich cdm gao cdm & ty 1é 5%,
két hgp v6i ngam hat 6 pH 3 trong 3 gio, G 35°C
trong 16 gid sé tao san phdm gao mam c6 ham lugng
anthocyanin cao (43,25 mg/100 g). Pong thoi san
phdm con s¢ hiiu thém céc hgp chit sinh hoc quy
nhu polyphenol (65,98 mg GAE/100 g) va GABA
(197,3 mg/kg). Gao mam lam ti gao cdm c6 céu
trac mém, vi ngot, ham lugng protein cao va duy
tri dugc mau sic dic trung. Tac dung ctia chdt mau
anthocyanin d6i véi stic khde con ngudi va cac ting
dung cuia ching ching minh ring gao mam lam tu
gao cim sé la nguon thuc phdm chiic nang, dat gia
tri cdm quan cao nén dugc st dung phé bién trong
cac biia an cuia cac gia dinh Viét trong tuong lai.
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Study on production process of germinated grains of black rice
with high anthocyanin content and good quality

Le Thi Kim Loan, Nguyen Minh Thuy
Abstract
Anthocyanins are colored water-soluble pigments belonging to the flavonoid group and present in most plants at
different contents. The study was carried out on the basis of investigating the effect of supplementation of rice bran
(0 to 9%), pH (2 - 6), soaking time (2 to 5 hours), germination time (12 - 24 hours) and temperature (30 - 37.5°C)
on anthocyanin content. The results showed that the loss of anthocyanin content was about 60% during germination
of control sample. However, black rice hulled grains supplemented with 5% of rice bran were soaked for 3 hours,
adjusting pH to 3, then incubated at 35°C for 16 hours to produce germinated grains with the highest anthocyanin
content. Germinated grain products had high polyphenol, GABA, protein and soft structure, sweet taste higher than
that of brown rice. In particular, germinated grains made from black rice had typical color of anthocyanin.

Keywords: Black rice, germinated grain, rice bran, anthocyanin,
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NGHIEN CUU XAY DUNG QUI TRINH KY THUAT CANH TAC
LUA TIEN TIEN CHO VUNG BAC TRUNG BO
Lai binh Hoe!, Dinh Thi Huyén', Lé Vin Vinh? Tran Quang Dao?,
Nguyén Tat Hoa? Tran Thi Tham? Lé Vin Qudc?, Ha Thi Tuyét?

TOM TAT

Nghién ctiu xay dung qui trinh ky thuat canh tac lda tién tién cho vung Béac Trung bo trén co sd tich hgp cac tién
bo ky thuat nhu giam mat d¢ cdy, gidm lugng dam bon, 4p dung tudi tiét kiém nudc, ap dung phong trit dich hai
téng hop (IPM); ap dung co gidi hoa trong khéu lam dat, khau céy, thu hoach va sdy hat. Két qua cho thay, qui trinh
ky thuat dé€ xudt so v6i d6i chiing dat nang sudt cao hon 719 - 794 kg/ha (11,7 - 12,14%); lgi nhuén ting 8.200 - 8.630
nghin dong/ha; giam chi phi san xudt 6,3%; giam lugng thudc bao vé thuc vat; giam trén 30% s6 lan tudi nude. Qui
trinh ky thuat dé xuat da giam téng lugng khi phat thai qui d6i tii 2.776 - 3.883 kg CO,e /ha/vu so vé6i déi chling. M6
hinh 4p dung qui trinh ky thuat dé xuat so véi d6i chiing gidm chi phi tii 4,6 - 6,7%; ndng suét tang tu 752 - 774 kg/ha
(8,43 - 10,99%); loi nhuén tang tit 6.356 - 7.276 nghin déng/ha (23,2 - 33,4%).

T khéa: Lia, canh tac, ky thuit, tién tién, Bac Trung bd

1. DAT VAN PE

San xudt lua & nudce ta noi chung, viing Bac Trung
bd ndi riéng hiéu qua dem lai con thip, do chi phi
san xudt cao va gia ca dau ra thiéu én dinh. Trong
nhiing ndm t6i kha nang ting nidng suit cang kho
khén hon do sy tdc dong cta bién d6i khi hdu ngay
cang khoc liét va do phi cua dat xu huéng ngay cang
suy giam. Trong s6 cac khoan chi phi san xuét lta thi
chi phi vé€ phan bén chiém ty 1é kha cao nhung hiéu
qua st dung lai thap, chua t6i 50%, s6 con lai bi that
thoat qua con dudng ria troi, boc hoi, thdm sau vao
dét va nudc ngdm... cung véi lugng thudc tri dich
hai stt dung khong hop ly da gay nén céc hé lay nhu:
mdt can bang sinh thai trong dit, 6 nhiém nguén
nudc va khong khi, lam giam chat lugng néng san
(Nguyén Van B9, 2014). Viéc bon phén hiiu cho laa
qua nhiéu nam chua dugc quan tam ding mc cling
v6i su lam dung phan v6 co (nhét la dam) lam cho
dat bi chai cting, méat dan két ciu, giam kha ning git
nudc va hap phu dinh dudng, giam sy da dang ctia vi
sinh vat trong d4t (Nguyén Tha, 2018).

Theo Nguyén Tu Siém (2013), sin xudt ndng
nghiép theo phuong phap truyén théng nhu bon
phan qua liéu lugng, tudi tiéu khong hop ly, st dung
thuoc BVTV tly tién, dot rom ra sau khi thu hoach...
da tao ra nhiéu khi phat thai gay hiéu ting nha kinh
nhu CH,, N,O, CO,;1am ting chi phi san xuat, gay 6
nhiém moi trudng, san phdm khong an toan.

Thoi gian qua, nhiéu ky thuat tién bo da dugc
khuyén cdo vao san xudt lta nhu: SRI; 3 gidm -
3 tang; 1 phai - 5 giam; IPM; ICM... nhung do 4p
dung con mang tinh chét riéng 1é, thi€u dong bo nén
hiéu qua dem lai chua dugc nhu mong dgi. D€ gop
phan lam giam chi phi san xuat, ting hiéu qua kinh

té, gidm thiéu 6 nhiém moi trudng trong san xudt lua,
can nghién ctiu x4y dung qui trinh ky thuat canh tac
lda tién tién trén cd s tich hgp va thuc hién dong bo
cac tién bo ky thuit nhu gidm mét d6 cdy, giam lugng
dam boén, dp dung tudi tiét kiém nudc (kho - uét
xen ké), ap dung phong tru dich hai tdng hgp (IPM);
ap dung co gidi hoa trong khau lam dat, khau ciy,
thu hoach va sy hat va c6 su lién két véi cac doanh
nghiép trong d4u tu va tiéu thu san phim cho néng
dan. Néu thuc hién day da va dong bo cac tién bo ky
thuat néu trén sé gép phéan thuc hién tét muc tiéu
Nha nuéc da dé ra la “thac ddy phat trién san xuét
lda gao theo huéng an toan, it phat thai, phat trién
bén viing, ddm bao an ninh luong thuc quéc gia, gbp
phén giam nghéo va ting phé c6 hiéu qua véi bién déi
khi hiu (B Nong nghiép va PTNT, 2011).

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

Sti dung cac gidng laa chat lugng cao phtt hgp véi
nhu c4u san xudt lda hang hda ctia doanh nghiép; St
dung hat giéng cap nguyén ching hodc xac nhén;
Stt dung cac dang dam Pha My, urea hat vang Pau
Trau (urea 46A*), lan, kali, NPK dang thuong mai
dang phd bién trén thi trudng. Cac giong lua dugc st
dung trong tting vu la nhiing gidng dugc cac doanh
nghiép st dung trong vu d6 trén canh dong lién két
v6i dia phuong d€ san xuét lia hang héa. Cu thé:

Tai Nghé An, vu Xuan 2017 st dung giéng Bac
Thom 7; Vu Heé Thu (HT) 2017 - giéng Bac Huong 9;
vu Xuén 2018 - giéng ADI 28. M6 hinh st dung
giong ADI 28 trong 2018 va giong NA6 trong vu
Xuén 2019.

'Vién Khoa hoc Ky thuat Nong nghiép Duyén hai Nam Trung bo

2Vién Khoa hoc Ky thuit Nong nghiép Bic Trung b
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