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TOM TAT

Gao dé khéng trai qua xir Iy ddnh béng lwu gitt nhiéu cdu phan cé loi cho sirc khde trong cam
nhu cdc vitamin nhém B, cdc chat xo, khodng ciing nhw cdc acid béo da noi déi thiét yéu. Gao it
do ciing thuong dwoc ding cho cdc doi twong an kiéng, giam dwong, giam ndng lwong tiéu thu.
Viéc ché bién gao lirt do tai nha khd ton thoi gian vi can ngam va thoi gian ndu dai hon. Muc tiéu
ciia dé tai nay nhdam thiét ldp quy trinh ché bién com an lién tir gao it dé tao san pham tién loi
cho nhu cau ngay cang tiang ciia ngueoi tiéu dung. San pham dwoc ndu chin san roi say khé, va can
hodn nguyén véi nuée néng trede khi ding. Cdac bién phdp xir Iy hat com trude va trong khi sdy
diege so sanh nham tao san pham cé (1) thoi gian hoan nguyén com ngdn va (2) com hoan nguyén
duoc chcfp nhdn vé mat cam quan.

Twr khoa: gao liit, com an lién, hodan nguyén, sd'y
ABSTRACT

Red rice which has not been undergone polishing contains many health-beneficial components
in the bran such as vitamin B group, dietary fiber, minerals, as well as essential polyunsaturated
fatty acids. Red rice is often used for people who are on diet, and want to reduce blood sugar and
energy intake. Preparation red rice at home is time-consuming since it needs submersion and long-
time cooking. The objective of this study is to estabilish a procedure for processing of a convenient
instant red rice product to meet increasing demand of consumers. The red rice has been cooked
and dried and it needs rehydration (reconstitution) before serving. Several treatments applied
before and during drying of the cooked rice were compared to obtain a product characterized by
(1) a short reconstitution time, and (2) acceptable sensory quality.

Keywords: red rice, instant rice, reconstitution, drying

PAT VAN DE vai nghién ctru com (gao thudng) an lién (T6
Thanh An, 2010). Vé com gao It an lién thi
hién da co vai san phdm com gao lut sy kho
trén thi truong Viét Nam. Tuy nhién, thoi gian
dé hoan nguyén lai com tuoi véi nudc nong la
dai (khoang 1 h theo huéng dan trén nhan) va
vay tinh tién dung khong cai thién hon déng ké.

Gao lut (gidng gao d6 va con 16p cam do)
dugc ngay cang chi y sir dung vi ¢6 nhiéu tinh
chét ¢6 loi cho stc khée. Gao 1Gt duge cho 1a
c6 lgi cho stc khoe nhitng ngudi bi bénh tim
mach, nguoi gia va phu hop cho ngu’(n an
kiéng. Lop cam gao la ngudn cung cap t6t cac

vitamins (dic biét 1a nhém B), cac chit khoang
(dac biét la sét), va céc chat xo (Pengkumsri
va ctv, 2015). Viéc tiéu dung com gao lut ngay
nay dugc chu y nhiéu hon do y thirc cua nguoi
tiéu dung vé twong quan giira an ubng va strc
khoe ting 1én. Do dic tinh va ciu trac ma nau
com gao 1t méat nhidu thoi gian hon cac gidng
gao thong thuong. Didu ndy & mot mic nao d6
gdy phién ha cho nguoi mudn sir dung. Da co

Dé tai nay duoc thuc hién nham bu:c’yc dau
thiét lap quy trinh ché bién com gao It say kho
an lién, tap trung vao hal tiéu chi (1) com say co
thoi gian hoan luu ngan va (2) com hoan nguyén
c6 chét lugng cam quan chap nhan duogc. Céc
thi nghlem dugc tién hanh, tap trung vao cac
bude ché bién nhu ngam, nau, xir Iy com, sdy
nham thiét 1ap duoc quy trinh thoa man cac tiéu
chi trén.
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VAT LIEU VA PHUONG PHAP NGHIEN
cuUU

Lua chon nguyén li¢u

Gao It huyét rong Long An duoc lya chon
dé nghién ctu. Gao dugc mua ¢ cho Thu DPuc,
TP H6 Chi Minh. Gao it duogc chon lam thi
nghiém 1a loai gao hat dai, khong sdu mot,
khong nam méc, it nat vun.

Quy trinh thi nghi¢m ché bién com gao lit
an lién

Qua tham khdo cac nghién ctru trudc va
nhimg 1an tham do, khao sat trong phong thi
nghiém quy trinh nhu trong Hinh 1 duogc thiét
1ap dé nghién ctru.

e —> Ngam
Nwéc 9 Thoi gian?
Rtra
v
Lam rao
¥
Nau 100°cC
l Thoi gian?
Lam ngudi
¥
X ly + say Phwong phap xiv ly trwéc say?
Phwong phap séay?
Piéu kién say?
om gao 5 5i
1t say Nwéc soi

Hinh 1. Quy trinh thi nghiém
NOI DUNG NGHIEN CUU

Khio sat anh hwéng ciia thoi gian ngim dén
do am cia gao ngam

Viéc ngam lam gao hit am, gay truong no
nén gilp rut ngan thoi gian nau vé sau. Thi
nghiém dugc bd tri hoan toan ngiu nhién, mot
yéu t6 v6i 3 1an 13p lai. Chuédn bi s miu da cho
thi nghiém vé&i 12h ngdm va phan tich sau moi
1h. Mdi mau cin 2 g gao lat dem ngdm nudc
sach & nhiét d6 phong. Sau mdi gio ldy ra dem
xac dinh d6 am, t6i khoang thoi gian 12 gio thi
dung khéao sat. Ghi nhan lai ¢ am & mdi gio.
Xac dinh thoi gian ndu

Gao c6 ngam (theo két qua thi nghiém trén)
hoic khong ngdm s& dem nau & cac thoi gian
khac nhau la 15, 20, 30, 40 va 60 phut. Gao qua
ngam dugc cho vao khuon kim loai va cho thém
nudc véi ti 16 khdi luong gao: nude 1a 1:1 (Lé
Tuan Qudc va Weerachet, 2012). Gao khong
ngam thi thém nudc véi ty 1€ gao: nude 1a 1:
1,5 (bt thém nudc ngdm vao gao trong trudng
hop ngam). Qua trinh nu cach thiry duoc thuc
hién bang autoclave ¢ nhiét do 100 °C. Chi tiéu
khéo sat 1a 6 &m com sau khi nau, do né com,
dd cung com va quan sat trang thai cia com.
Thi nghiém duoc lap lai 3 lan.

Khao sat anh hu’o’ng cua cac phlr(mg phap
xir ly va say dén chat lwgng san pham com
gao lit an lién

Mot trong nhitng muc tiéu quan trong cua
com an lién 13 thoi gian hoan nguyén trong
nude noéng phai ngan. Xu 1y trude siy kho va
qua trinh sy kho duoc mong doi 13 c6 tinh
quyét dinh dén thoi gian hoan nguyén.

Com sau khi niu chin duoc x6i toi ra rdi dé
ngudi. Tiép dén tién hanh xir 1y va sdy theo 3
phuong phap khac nhau tir két qua thim do va
co so 1y thuyét (Bang 1).

Bang 1. Cac phuong phap xir Iy com va sdy thuc hién trong thi nghiém

Stt Phuong phap xt Iy com + say

1 Com dé ngudi + say khi nong 65°C

2 Com dé ngudi + sdy tang s6i 200°C/ 2 phuat + say khi nong 65°C

3 nong 65°C

Com dé ngudi + dong lanh 2 ngdy (nhiét d6 - 18°C) + rd dong ty nhién (2 gio) + sdy khi

Séy khi nong dugc thyce hién véi com duge
trai déu trén khay say kich thudc 20 x 30 cm
mot 16p méng 0,3 cm. Nhiét do khong khi nong

duoc chinh ¢ 65°C va tbc do gi6 la 1,2 £ 0,2
m/s. Chi ti€u theo doi 1a bién doi am trong khi
say khi nong va trang thai cua hat com kho.
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Com kho sau d6 dugc dem di hoan nguyén
trong nudc sdi voi cac murc thoi gian: 5 phut,
10 phut, 15 phat, 20 phut. PO n¢ com sau khi
hoan nguyén, do cing com sau hoan nguyén,
chat lwong cam quan sau hoan nguyén 1a cac
chi tiéu s€ dugc phan tich. Thi nghiém dugc 1ap
lai 3 lan.

Phan tich

P) 4m miu dwgc xic dinh biang phwong
phap siy khé dén khéi hrong khong doi tai
105 °C.

Thé tich cua gao, com dugc xac dinh theo
phuong phap thé tich chiém chd dung moi
toluene dung binh do ti trong. DY nd cua com
nau 1a ti 18 thé tich cua com so véi thé tich gao
ban dau tinh trén cung khdi lwong vat chat kho
gao trudc nau.

b0 cing cia com nau duoc xac dinh b?mg
may do ciu trac Zwicki-z1.0 (Zwick Roell,
Puc) dung Kharmer Shear Cell v6i vén toc dich
chuyén dao cit 1a 60 mm/phut. PO ctng duoc
lay 14 lyc t6i da dat dwoc khi cat 25 g com va co
don vi 1a Newton (N).

35 ~

27.62 286 T
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Panh gia chat luong cam quan com hoan
nguyén dua theo phuong phap cho diém mirc
d6 ua thich ctia nguoi tiéu dung tir 1 dén 9 (Ha
Duyén Tu, 2006). Mdi ngudi cam quan dugc
nhan 3 mau com can danh gia, ngudi cam quan
tién hanh danh gia can than chat lugng cam
quan cua com sau khi hoan nguyén véi cac chi
tiéu mau sic, mui vi, va ciu tric va cling cho
diém vé ua thich chung.

Xir 1y s ligu

Phan mém Microsoft Excel 2007 duoc ding
dé tinh gid tri trung binh, 1ap bang va vé& do thi.
Phan mém JMP 9.0 duoc dung dé xtr 1y xac suét
thong ké va su khéc biét dugc cho 1a c6 y nghia
khi p <0,05.

KET QUA VA THAO LUAN

Anh hwéng cia thoi gian ngdim dén d¢ 4m
220 ngam

D06 4m clia gao ngam trong nudce & nhiét do
phong & céac thoi gian khac nhau dugc thé hién
trong hinh Hinh 2. Tir 5 gio trd di thi do am gao
dat duoc khoang 30,16 % va gén nhu khong
d6i trong cac thoi gian ngam tiép theo. Tai thoi
diém nay luong am da duoc hap thu tdi da.

| 2939 30.16" 30.15* 30.16* 3013 3015 30.11 30.15 30.16

24.24
25 A

Pd 4m (%)
[\)
()

15 q12.

—— e =

z—1

l 0 T T T T T

6 7 8 9 10 11 12

Thoi gian ngam (gio)

Hinh 2. D 4m gao theo thoi gian ngdm. Céc gia tri s 13 gi4 tri trung binh cta cac nghiém thic
va cac chir di kém néu giong nhau thi khac biét khong cé y nghia (Tt 5 h ngadm trd veé sau céc so
liéu khong khac biét co6 y nghia thong ké).

Xac dinh thoi gian nau thich hop
bé ¢6 dugc com séy an lién, trude tién gao

nguyén lidu can trai qua qua trinh nu chin dé
ho hoa tinh bt (Rewthong va ctv, 2011). Chung

t6i da tién hanh khao sat anh hudng cua viéc co
ngam gao va khong c6 ngam gao trude khi ndu
dén thoi gian ndu dé tim ra phuong phap va thoi
gian nau chin phu hgp hon.
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Thoi gian nau (phut)

40

I

A

Gao
ong ngdm

A

kh

Gao ¢6
ngam

Hinh 3. Hinh thai hat com theo thoi gian nau khac nhau

Hinh anh thé hién rang tir méc thoi gian cimg com duoc thé hién lan luot qua Hinh 4,
nau 20 phut thi hat com ¢ hai phuong phap d2  Hinh 5 va Hinh 6.
treong no. SO li€u cu thé veé do am, dd nd va do

75 70.87 71.21
70.74
678 69.08

70 6173 67.29
‘o? 65 - 62.78 . O Gao khéng
E 60.24 ngam
i B Gao co

. 60 - :

a 56.1 ngim

55 A

50 T T T

15 20 30 40 60

Théi gian néu (phit)
Hinh 4. Sy khac nhau vé d0 am com nau gitta gao khong ngam
va gao c6 ngam qua cac thoi gian nau

Gao c6 ngam thi nau 40 phit ¢ 4m khong ting y nghia nita, trong khi gao khong ngam thi can
nau 60 phut.

3.6

34 - 314 395 3.17

3.2 -
= | 2.93 2.9
= 3 0 Gao khéng
= 2.8 2.66 2.67 ngam
s 2.46
8 2.6 - 597 : ] GaAo cd

2.4 - ngam

2.15
2.2 -
2 T T T T
15 20 30 40 060

Théi gian nédu (phit)

Hinh 5. Sy khac nhau vé d6 né com nau gitra gao khong ngdm va gao c6 ngam
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Sy thay d6i vé do nd qua Hinh 5 ciing twong tu nhu thay doi vé d6 4m com ¢ Hinh 4.
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ngim
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ngim

15 20 30

40 60

Thei gian nau (phit)

Hinh 6. Sy khac nhau vé do clirng com nau gitra gao khong ngam va gao c6 ngam

Qua Hinh 6, d§ cirng com s€ cang giam khi
thoi gian nau cang dai trc d6 mém com ting
1én. Voi thoi gian nau 40 phat, o cimg com
clia gao c6 ngam thap hon rat nhiéu so voi gao
khong ngam (khoang 20 N). Piéu nay cho thy
v6i thoi gian ndu 40 phut ndy, com cua gao
¢6 ngdm dd mém hon han so véi com cua gao
khong ngdm. Con véi com cua gao khong ngam
thi dén 60 phit, 46 cirng mai giam con 70,7 N
(46 mém com gan bang voi ndu 40 phut cia
gao c¢6 ngam). Két qua cho thay viéc ngdm gao
trude khi ndu s& hiéu qua hon vé kinh té. Thoi
gian ngam gao co thé thyc hién trong dém trude
khi ché bién vao ngay hom sau. Viéc ngdm gao

vé thuc té khong ton thém thoi gian ché bién
(ngam gdi dau) ma giam dwoc thoi gian nau,
qua d6 tiét kiém duogc chi phi ning luong va
cong lao dong.

Khio sat cac phwong phap xir Iy va siy ché
bién com gao It an lién

Com sau khi ndu dugc 1am ngudi khoang
15 phit. Chiing t6i tién hanh xur 1y va siy theo
3 cach khac nhau nhu trinh bay trong phan
vat liéu va phuong phép. Theo nhiing tai liu
nghién ctru trude, dé com sy co tinh 6n dinh
theo thoi gian va han ché vi sinh vat phat trién,
com dugc say dén do am 12 - 14%.

80
70 4 Rl .
6 | \‘\‘ ) = = S84y khi néng
e 50 = xS
E 40 = Ve . Séy ting s6i+
wm SN khi nén;
~ . g
2 30 z o=,
i = ~ == ~
20 -~ o . =« Pdng lanh +
0 - = - _.g_"'__""_:_:.___._; khi néng
0 T T T T T T 1

0 30 60 S0 120

150 180 210 240

Théi gian siy (phut)

Hinh 7. Bién thién d6 4m ctia com theo thoi gian sdy khi nong & 65°C sau cac xir Iy khac nhau:
khong xur 1y, say tang so1 ¢ 200°C trong vong 2 phut, va lanh dong/ ra dong.

Tap chi KHKT Nong Lam nghiép, s6 1/2018

Truong Pai hoc Nong Lam TP. HO Chi Minh



40

Déi véi méu com sdy téng s0i + khi nong,
thoi gian sy dé com dat d6 am theo yéu cau
1a khoang 2 gio 2 phat. D6i VO’l mau com say
khi nong hoan toan, thoi gian siy dat yéu cau
khoang 2 gio 30 phut (46 am khoang 12,57 %).
Con véi mau com di duoc dong lanh trude khi
sy thi thoi gian dé com siy dat yéu cau khoang
3 gio 30 phat (@6 am com khoang 12,08 %).
Mau sic va hinh dang ctia 3 miu com kho thé
hién ¢ Hinh 8.

A

Hinh 8. Com kho A - say khi nong tir dau,
B - say tang so1 + khi néng, va C - dong lanh/
ra dong + khi nong

Anh huéng cua cac ché do sy dén mau sac
va hinh thai com say kho duogc thé hién qua
Hinh 8. Mau say khi nong tir dau hat com co lai

160 -
140 -
120 -
100
80 -
60
40
20 -

125

bj cimg (N)

va bi chai. Mau com kha giéng miu san pham
thuwong mai trén thi truong. Trong san pham nay
bao bi dé xuét nguoi tiéu ding ngam trong nudc
nong dung binh gilr nhi¢t trong mot gio trude
khi ding. Hai mau com khé kia c6 ciu trac xop
hon. Mau com xr Iy dong lanh/ ri dong roi say
it bi co nhét va mau sdc nhat hon.

Dé tiép tuc so sanh tinh hiéu qua cua cac
phuong phap sdy, ching t6i dem com sdy cua
mdi phuong phap trén hoan nguyén trong
nude s6i va nhan thay rang thoi gian com hoan
nguyén ngan nhit 13 cuia phuwong phap dong lanh
+ khi néng (5 — 10 phut), thoi gian hoan nguyén
clia com siy tang soi + khi nong 1a khoang 15
— 20 phut va thoi gian com hoan nguyén lau
nhat 1a cia phuong phap sdy khi nong (> 20
phut). O phuong phap dong lanh + khi nong,
com nd to nhat (3,09 1an so véi gao ban dau) va
c6 gia tri cam quan tét nhat, con phuong phap
sdy khi néng, 6 né kém nhat (2,31 1an so véi
gao ban dau) va co gia trj cam quan kém nhat
(com bi chai cting, sugng). B§ cung cia com
sau khi hoan nguyén 5 pht trong nudc s61 dugc
thé hién & Hinh 9. Qua trinh lanh dong, cac hat
tinh thé d4 hinh thanh va khi rd déng cac 16
xép dugc tao ra, com khong bi séy. Khi hoan
nguyén, nude len 16i dé dang vao cac 16 xop va
com mém lai nhanh hon.

721

0 -
Tang s6i + Khi néng

Péng lanh + Khi néng

Phwrong phap sﬁy

Hinh 9. Anh hudng cua phuO’ng phap xur ly va sdy dén d6 ctng com hoan nguyén 5 phut
trong nude soéi. Com say khi nong tir ddu sau khi hoan nguyén 5 phut con qua cliing
va vuot trén giéi han do ctia may nén khong c6 sb lidu
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So sanh s6 liéu cia com hoan nguyén (Hinh
9) va com nau tuoi chua sy (Hinh 6) cho thdy
v6i cach ché bién 1a lanh dong méi dem say, chi
can 5 phut trong nude sbi thi com hoan nguyén
mém twong duong com méi ndu chin va chua
sdy kho. Didu nay tiét kiém thoi gian va tién
dung cho nguoi st dung néu san pham dugc
thuong mai.

Qua diéu tra y kién ctia 25 ngudi, chung toi
thu duoc két qua cam quan cta 3 miu com sau
5 phuat hoan nguyén nhu trong Bang 2.

Bang 2. Chat luong cam quan com hoan

nguyén trong 5 phut ciia cac phuong phap

xu 1y va siy

Diém trung binh

Céc chi tiéu i Tang s6i + Pong lanh

'MO08 hinéng + khi nong

Mau sic 6,96 6,48 7,44
Mui vi 5,36 6,00 6,76
Céu trac 4,00 6,04 7,80
Ua  thich 4,56 6,12 7,67
chung

KET LUAN

Nghién ctru da bude dau thiét 1ap duoc quy
trinh ché bién com gao it do siy kho c6 thoi
gian hoan nguyén ngin 5 phut. Gao lit duoc
ngam 5h, sau d6 dem bd sung nudc véi ty 16
1 gao : 1 nudc va hap & 100 °C trong vong 40
phuat. Com duoc dé ngudi va lanh dong bang ta
dong khi tinh va bao quan lanh dong trong vong
2 ngay rdi dé ty rd dong tai diéu kién phong
trong vong 2h trude khi say khi nong & 65 °C.

Két qua cho thay viéc ngdm s& rat ngan dugc
thoi gian nau com sau d6. Phuong phap xtr ly
com c6 anh huong dén qua trinh mat am khi say
bang khi nong sau d6, anh huéng dén hinh dang,
ciu trac, thoi gian hoan nguyén com trong nudce
néng, va chat lugng com hoan nguyén. Pong
lanh va ra dong trude khi siy kho com s& cho
thoi gian hoan nguyén com ngin (5 phat) ma
dam bao dugc cac dac trung cam quan cua com.
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