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CHE BIEN GAO-CITRIC TU GAO TRANG VA ACID CITRIC

Nguy&n Thi Quynh, Nguyén Thi Hong Hanh",
Poan Thanh Hiéu, Pham Thi Duyén, Néng Phuc Thang
Truong Pai hoc Y Dugc - DH Thai Nguyén

TOM TAT

Tao tinh bot tiéu hda cham hodc tinh bot khang tir thyc phdm giau tinh bot dé sir dung nhu mot
loai thyc phim an kiéng 1a huéng nghién ctru trién vong. Trong nghién ciru nay, ching toi xay
dung qui trinh ché bién gao-citric tir gao trang va acid citric thong qua viéc khao sat cac yéu t6 anh
huong dén tinh chat ctia san pham. Qui trinh st dung k¥ thuat ngam va say kho. Lan luot khao sat
anh hudng ciia ndng do acid citric (1% — 8%), thoi gian ngam (15-60 phut), nhiét do sy (40-60°C)
t6i tinh chat cia gao-citric ngay sau khi sdy kho va sau khi ndu thanh com theo phuong phap
truyén thong. Cac yéu t6 da khao sat c6 anh huong khac nhau dén tinh chat cua san pham. Gao-
citric co do truong no va do hoa tan giam dang ké so véi gao trang. Qui trinh ché bién gao-citric tir
gao trang va acid citric duoc Iya chon c6 tinh 6n dinh, don gian va kinh té, cho san pham gao-citric
on dinh trong dleu kién bao quan va co thé dung lam thyc pham thay gao tring.

Tir khéa: Gao trdng; acid citric; ngam, sdy; com.
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PRODUCING CITRIC-RICE FROM MOLLED-RICE
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ABSTRACT

For functional food application, a number of studies on improvement of slowly digestible starch
and resistant starch in granular starches from various starch sources have been reported. In this
study, a one-level factorial design was used to evaluate the significant producing parameters in
achieving citric-rice, which can be cooked and used as a new dietary food, from molled rice Oryza
sativa L. and citric acid. Soaking and heat-drying technique were employed using distilled water.
The independent parameters were citric acid concentration (1%-8%), soaking time (15-60
minutes), and drying temperatures (40-60°C). The decreasing of the solubility and the swelling
power of starch in the citric-rice compared to the native rice could be clearly noted. Also, the
cooked-rice made from the citric-rice was more glutinous and softer than that made from the
native rice, using traditional cooking method. The characteristics of the citric-rice produced from
molled rice Oryza sativa L. and citric acid were significantly affected by acid concentration,
soaking time and drying temperature, both in uncooked or cooked form.
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1. Gi6i thiéu

Trong khoang 10 nam tr¢ lai day, ti 1€ nguoi
thira can béo phi ¢ nudc ta gia ting dang ke,
dic biét béo phi ting gap 4 lan.

Niam 2005, két qua nghién ciru cho thay ty 1é
thira can béo phi & nguoi trudng thanh & nude
ta tir 25 dén 64 tudi theo phan loai ciaa WHO
v6i mirc BMI 16n hon hodc bang 25 14 6,6%,
ty 1& & dang tién béo phi véi 25 < BMI < 30 la
6,2%, béo phi d6 I 1a 0,4% va khong c6 béo
phi do 2. Tuy nhién, 10 nim sau dén nim
2015 nghién ciru lai thi ty 18 nay thay d6i dén
chong mat.

Ty 1€ nguoi trudng thanh thira can béo phi 1a
15,6% cao gap 2.5 lan so véi nam 2005 ty 1é
ngudi béo phi ting gap 4 1an so v6i nam 2005
va xu hudng thira can béo phi ¢ nit cao hon &
nam [1]. Mét trong nhiing nguyén nhan quan
trong dugc chi ra 1a do chung ta da ti€u thu
qua nhiéu tinh bot trong bira in hang ngay.
Trén thé gi6i da c6 mot sd cong trinh nghién
ciru lam giam sy thiy phan tinh bdt thanh
glucose nho cac chit co nhom khoa hoat dong
mg dung 1am chit mang trong coéng nghiép
san xudt gidy. Theo nhiing nghién ciru nay,
nhom hydroxyl —OH ctia phan tir tinh bot s&
tham gia lién két voi cac phan tir c6 nhom
carboxyl -C=0 nhu acid citric, acid tao thanh
chte ester 1am bién doi cac tinh bot dé thuy
phan trong gao thanh tinh bot thiy phan cham
hodc tinh bot khang [1], [2], [3], [4], [5].

Tai Viét Nam, sir dung gao tring ngam voi
nuéc chanh trude khi nau thanh com theo
phuong phap truyén thong 1a mot bién phap
dan gian truyén miéng dé giam can. Tuy
nhién, chwa c6 cong trinh nghién ctru vé viéc
ché bién va sir dung gao giam cén tir gao
trang va acid citric nao dugc cong bd.

Vé6i mong mudn tao ra dang tinh bot kho thuy
phan, tir d6 giam luong glucose hap thu vao
co thé 1am giam can, chung t6i da nghién ciru
xdy dung qui trinh ché bién gao-citric giam
can tir gao trang va acid citric .

Trong nghién ctru nay, ching t6i da khao sat
anh huong ciia cac yéu t6 nong do acid citric,
thoi gian ngam, nhiét d siy t6i ham lugng
tinh bot va do 6n dinh cua gao-citric, tir do

lya chon dwoc qui trinh ché bién gao - citric
toi uu.

Nghién ciru dugc thuc hién tai Khoa Duoc,
Truong Pai hoc Y Dugc- Pai hoc Thai Nguyén.
2. Phwong phap nghién ciru

2.1. Chudn bi nguyén ligu

Gao bao thai Pinh Hoa Thaifood, dat tiéu
chuan TCVN 11888:2017 vé gao trang va
ISO 9001:2006; ﬂacid citric dat tiéu chuan
dung cho thyc pham, dugc bao quan trong thi
nilon, han kin, dé ¢ nhié¢t d6 phong.

2.2. Ché bién ggo-citric

Ngam gao tring trong dung dich acid citric
(cac nong do 1, 2, 4, va 8%) o nhiét do phong
(25°C) trong céc khoang thoi gian 15 phut, 30
phut, 60 phut. Rira gao 3 lan bang nudc cat, dé
rdo nudc. Say gao & cac nhiét 46 40°C, 50°C
va 60°C dén do am < 5%. Bé ngudi, dong vao
tai nilon han kin, d€ & nhiét d¢ phong.

2.3. Pdinh gidi chit lwong va dj on dinh ciia gao - citric
Panh gia chét luong va do on dinh cua cac
mau gao-citric ¢ cac thoi diém ngay sau khi
say kho, sau khi nau thanh com theo phuong
phap truyén thong, sau khi bdo quan gao &
nhié¢t d0 phong trong 1 thang, 2 thang, 3
thang, theo cac tiéu chi:

Tinh chat: thé chit, mau sic, mui vi; danh gia
bang cam quan, so sanh véi gao trang.

D6 4m: Xac dinh ban can ham am Sartorius.
Do hoa tan va kha nang truong nd cua tinh
bot trong nude theo phuong phap cua V. H.
Pham (2015) [1], so sanh voi gao trang.
Nghién nhé gao tring hoic gao-citric, riy lay
hat c6 kich thudc dudi 0,5 mm, dugce bot gao.
Lam song song 3 mau gao-citric va 3 miu gao
trang cho mdi thir nghiém.

D6 hoa tan: Thém 30 ml nude cat vao 0,5 g
bt gao, khuay déu, dun cach thuy 30 phut.
Lam lanh nhanh dén nhiét d6 phong. Ly tim
& tbe dd 1500 vong/phut trong 30 phit. Gan
lay phan dich. Say phan dich ¢ 120°C trong 4
gio. Can phﬁn can. Tinh d6 hoa tan HT (%)
theo cong thirc (1).

Kha ning truong nd: Thém 5 ml nudc ct vao
0,16 g bot gao, lac déu, dun cach thuy 30
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phut, thinh thoang lic. Lam lanh nhanh dén nhiét d6 phong. Ly tim & tc do 3000 vong/phit
trong 15 phut. Gan bd phan dich. Can phan khoi dac. Tinh khé néng truong nd TN theo cong

thirc (2).

HT =™ 100(%) (1)
mg
™N="e 2
mg

3. Két qua va ban luin

Trong d6:

me: Khéi lwong cin sau khi sdy (g).
ma: Khéi lugng khéi dic (g).

my: Khoi lugng bot gao (g).

3.1. Anh hwéng ciia nong dé acid citric dén tinh chit cim quan ciia ggo- citric

Gao tring duoc ngdm trong dung dich acid citric & cac ndng do 1%, 2%, 4% va 8% trong 60
phiit, sau d6 dugc sdy & 50°C trong khoang 24 giy dén do am < 5% va dénh gid bang cam quan.

Két qua khao sat dugc trinh bay trong Bang 1.

Bang 1. Anh huéng ciia nong dé acid citric dén tinh chdt cam quan ciia gao- Citric

Maiu Nong dd Tinh chit cim quan
gao acid citric Sau khi sy Sau khi niu thanh com theo
(%) phwong phap truyén thong
1) Gao - 1% Mau tréng, hat gao kho, toi, mot s6 hat bi Mau tréng, hoi déo, hoi nat, mui
citric gdy, vi ngot, mui thom ctia gao tring, hoi thom, vi ngot, nhai 1au hoi c6 vi
¢O6 mui chua va vi chua chua
2) Gao - 2% Mau tréng, hat gao kho, toi, mot sohatbi Mau tréng, déohon mau 1, hoi nat,
citric gay, vi chua nhe, ¢c6 mui déc trung cia mui thom, vi ngot, nhai lau hoi ¢
citric vi chua
3) Gao - 4% Mau tréng, hat gao kho, toi, mot sohatbi Mau tréng, déo hon mau 2, hoi nat,
citric gdy, vi chua, c6 mui ddc trung cua citric c6 mui déc trung cua citric, vi
ngot, ¢6 vi chua
4) Gao - 8% Mau tréng, hat gao kho, toi, mot sohatbi Mau tréng, déo hon mau 3, hoi nat,
citric gay, vi rat chua, c6 mui dic trung cua c6 mui déc trung cua citric, vi rat
citric chua
5) Gao - Mau tréng, hat gao kho, toi, hat gao lanh Mau tréng, hoti déo, kho, toi, co
tréng 1an, vi ngot, c6 mui thom déc trung cua mui thom, vi ngot dac trung

gao té

Két qua khao sat cho thdy cac miu gao —
citric sau khi sdy déu c6 mau tring, hat gao
kho, toi. Tuy nhién, ca 4 miu gao — citric déu
c6 hat gao bi gdy vun hon so voi gao tra“ing,
ddng thoi c6 mui va vi chua dic trung cua
acid citric. Khi niu nhitng mau gao nay thanh
com, cac mau déu co6 mau tre’ing, com déo va
nat hon, ¢ vi nhat hon so v6i com ndu tir gao
tring. Cac miu com niu tir gao — citric voi
ndng do acid citric 4% va 8% c6 mui va vi
chua kho an. Riéng cic mau com nu tir gao —
citric (acid citric 1%, 2%) van con vi ngot
thom dic trung ctia com ndu tir gao tréng, chi
khi nhai lau méi thay vi chua nhe ¢ dau ludi.
Sy bién d6i vé tinh chit cam quan cua gao -

citric so voi gao tring nhu do gdy vun cia
gao sau khi sdy, do déo va nat cia com, mui
va vi chua cua acid citric ting 1én theo cua
ndng do acid citric, trong d6 mau gao — citric
ding acid citric 2% van giit dugc nhiéu nhat
tinh chét cia gao tring, ca & thoi diém sau khi
sdy kho va sau khi ndu thanh com theo
phuong phap truyén thong.

Theo nhiéu nghién ciru di cong bd, nhém
hydroxyl -OH cua phan tr tinh bt s€ tham
gia lién két voi cac phan tir c6 nhom carboxyl
-C=0 nhu acid citric, acid tao thanh chirc
ester 1am bién d6i cic tinh bot dé thuy phan
trong gao thanh tinh bdt thiy phan cham hodc
tinh bot khang [3], [4]. Cau tric kiéu polyme
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nay (Hinh 1) ciing giup cho com nau tir gao-
citric ¢6 thé chat déo dinh va nat hon so véi
com ndu tir gao tréng, do cAu trac dic biét nay
lam tdng d6 nhdt, lam giam kha nang truong
nd va lam gidam dd hoa tan cuda tinh bot bién
d6i so voi tinh bt chua bién ddi co trong
gao[1], [2], [3], [4].

L
/
i

O = OO0

Hinh 1. Phdn ung tao tinh bot khdang tir tinh bot

va acid citric.
Acid citric 12 nguyén liéu ré tién, d& kiém, it
doc hai, duoc ding nhiéu trong cong nghiép
thue pham, c6 kha ning tao ra tinh bot khang
khi phan tmg vé6i cac tinh bot trong gao tring.
Nong do acid citric 2% gitp tao ra gao — citric
¢6 tinh chét phu hop véi timg dung 1am thuc
pham cho bita dn hang ngdy so voi cac ndng
dd khac duoc lua chon cho nhiing nghién ctru
tiép theo.

3.2.Anh hwéng cia thoi gian ngam dén tinh
chét cam quan ciia ggo- citric

Gao trang dugc ngam trong dung dich acid
citric 2% trong cac khoang thoi gian 15 phut,
30 phat va 60 phit, sau d6 dugc sy & 50°C
trong khoang 24 gid dén d6 am < 5% va danh
gia bang cam quan. Két qua khao sat dugc
trinh bay trong Bang 2.

Két qua khao sat cho thiy cac miu gao —
citric sau khi séy déu c6 mau tre‘ing, hat gao
kho, toi. Tuy nhién, ca 3 mau gao — citric déu
c6 hat gao bi gdy vun hon so véi gao tréng,
dong thoi ¢6 mui va vi chua dic trung cia
acid citric. Khi niu nhitng mau gao nay thanh
com, cac mau déu co6 mau tréng, com déo va
nat hon, c6 vi nhat hon so v&i com néu tir gao
tring. Viéc ting thoi gian ngdm gao trong
dung dich acid citric 1am tang do giy vun cta
gao-citric sau khi siy va ting do déo dinh
cling nhu d¢ nét ciia com ndu tir gao-citric, co
thé do viéc kéo dai thoi gian ngdm giup ting
hiéu suit cua phan ung tao tinh bot khang tir
tinh bdt trong gao va acid citric. Tuy nhién,
chung thdi nhan thay thoi gian ngdm 15 phat
cho san phdm gao-citric ¢6 tinh chat phu hop
nhit voi ing dung lam thuc pham, vi vay thoi
gian nay duoc chung t6i lya chon cho nhiing
nghién ctru tiép theo.

Bang 2. Anh huong ciia thoi gian ngdm dén tinh chdt cam quan ciia gao- Citric

Mau Thoi gian Tinh chit cim quan
gao ngam (phut) Sau khi séy Sau khi niu thanh com theo
phuong phap truyén théng

1) Gao - 15 Mau tréng, hat gao kho, toi, mot sohat Mau tréng, déo hon mau 4, hoi nat,

citric bi gdy, vi chua nhe, ¢6 mui dac trung  mui thom, vi ngot, nhai 1au hoi ¢6 vi
cua citric chua

2) Gao - 30 Mau tréng, hat gao khd, toi, nhiéu hat Mau tréng, déo va nat hon miu 1,

citric bi gdy, vi chua nhe, ¢6 mui dac trung  mui thom, vi ngot, nhai 1au hoi ¢6 vi
cua citric chua

3) Gao - 60 Mau tréng, hat gao kho, toi, nhiéu hat Mau tréng, déo va nat hon mau 2,

citric bi gy, vi chua nhe, c6 mui déc trung  mui thom, vi ngot, nhai 1au hoi c6 vi
cua citric chua

4) Gao - Mau tréng, hat gao kho, toi, hat gao Mau tréng, hoi déo, kho, toi, c6 mui

tréng lanh 1an, vi ngot, c6 mui thom dac thom, vi ngot dic trung

trung cua gao té

3.3.Anh hwéng ciia nhiét dj sdy dén tinh chit cim quan ciia gao- citric

Gao tring dugc ngdm trong dung dich acid citric 2% trong 15 phut, sau d6 duoc sdy & cac nhiét
d6 40°C, 50°C va 60°C trong khoang 24 gid dén do am < 5% va danh gia bang cam quan. Két

qua khao sat dugc trinh bay trong Bang 3.
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Bang 3. Anh hwong ciia nhiét dg sdy dén tinh chat cam quan ciia gao- Citric

Maiu Nhiét d

Tinh chit cim quan

gao say (°C) Sau khi sdy Sau khi niu thanh com theo
phwong phip truyén thong

1) Gao - 40 Mau tréng, hat gao kho, toi, mot s6 hat bi Mau tr’fmg, déo hon méu 4, hoi nat,

citric gdy, vi chua nhe, co6 mui dac trung cua mui thom, vi ngot, nhai 14u hoi c6 vi
citric chua

2) Gao - 50 Mau trdng, hat gao kho, toi, nhiéu hat bi ~ Mau tring, déo va nat hon mau 1, mui

citric gdy, vi chua nhe, co6 mui dac trung cua thom, vi ngot, nhai 1au hoi c6 vi chua
citric

3) Gao - 60 Mau tréng hoi vang, hat gao kho, toi, rat Mau tréng hoi vang, déo va nat hon

citric nhiéu hat bi gay, vi chua nhe, c6 mui dac
trung cua citric

Mau tréng, hat gao khd, toi, hat gao lanh

tréng 1dn, vi ngot, c6 mui thom déc trung cia

4) Gao -

gao té

mau 2, mui thom, vi ngot, nhai lau
hoi ¢6 vi chua
Mau tréng, hoi déo, kho, toi, co mui
thom, vi ngot dac trung

Két qua khao sat cho thiy cac miu gao —
citric sau khi sdy déu c6 mau tring dén hoi
vang, hat gao kho, toi. Tuy nhién, ca 3 mau
gao — citric déu c6 hat gao bi gdy vun hon so
v6i gao tring, dong thoi c6 mui va vi chua
dic trung cia acid citric. Khi nu nhitng mau
gao nay thanh com, cic mau déu c6 mau
tréng, com déo va nat hon, c6 vi nhat hon so
v&i com ndu tir gao tréng. Viéc tang nhiét do
sdy gitip giam thoi gian lam kho gao nhung
lam ting d6 giy vun cla gao-citric sau khi
sdy, dong thoi ting do déo dinh ciing nhu do
nat ciia com nau tir gao-citric, dac biét khi
tang dén 60°C, gao c6 mau hoi vang va ting
ty 1& gy vun. Nhiét do ting gop phan day
nhanh tdc do ciia phan tmg polyme hoa tinh
bot trong gao bang acid citric [3], [4], nhung
lam bién do6i nhiéu thé chit ciia gao. Vi vay,
chung t6i lya chon 40°C 1a nhiét d6 thich hop
cho nhimng nghién ciru tiép theo.

3.4. Két qua khdo sdt qui trinh ché bién t0i wu

Gao trang dugc ngam trong dung dich acid
citric 2% trong 15 phut, sau d6 dugc siy &
40°C trong 24 gid dén d6 am < 5%. Chat
lugng san pham dugc danh gia bang cam
quan va ham lugng tinh bdt, so sanh véi gao
trang. Qui trinh ché bién dugc lap lai 3 1an thu
dugc két qua nhu sau:

Vé tinh chét, cac miu gao-citric sau khi sdy
déu c6 mau tring, thé chat kho toi, do 4m <
5%, sb hat bi gdy vun khong dang ké so voi

gao trang. Gao-citric ¢6 hoi ¢c6 mui chua cia
acid citric con du, nhung mui nay khéng con
sau khi rtra sach gao-citric va niu thanh com
theo phuong phép truyén thong. Com nau tir
gao-citric ¢ cam quan tuong ty com ndu tir
gao tréng nhung déo hon, vi nhat hon va c6 vi
chua nhe khi nhai ky.

V& kha ning truong né va do hoa tan, & didu
kién thtr nghiém, cac mau gao-citric déu cb
kha nang truong nd giam va do hoa tan trong
nudc giam so véi cic miu gao tring. Kha
ning truong nd ciia gao-citric giam dang ké
so véi gao trang (voi cac gia tri TN tuong tmg
la 10,78 va 15,70 g/g). Df”)ng thoi, do hoa tan
clia gao-citric cling giam nhiéu so voi gao
tring (voi cac gia tri HT% tuong ung la
7,25% va 18,59%). Cac két qua nghién ciru
nay ciing phu hop véi nhimg cong bd cua
Pham Van Hung (2015) va nhiéu bao cao
khéc vé kha ning truong nd va do hoa tan cua
tinh bot khang tao thanh nh¢ tic dong cua
acid va nhiét. Theo nhiing nghién clru nay,
tinh bt khang c6 d¢ hoa tan giam va do
truong n¢ gidm so voi tinh bot chua xur 1y,
mirc d thay dbi ca hai chi s6 ty 1 thuan véi
sy tang n(‘Sng d6 acid va nhiét d6 thir nghiém,
trong d6 su chénh léch vé d6 tan hodc kha
nang truong nd cua hai loai tinh bt quan sat
duoc rd nhat & cac thu nghiém st dung acid
citric & nhiét do 90°C [1], [2], [3], [4]. Chinh
cAu tric ester hoa cia tinh bot da lam giam
kha ning tao lién két hydro voi nude, do do
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lam giam kha ning hoa tan trong nudc ciia tinh bot, cau triic ndy ciing 1am giam khoang trong
gilra cac phan ti, do d6 lam giam kha nang truong nd cua san pham (Hinh 1). Sy thay doi vé kha
nang truong nd va kha nang cua tan cling gitp giai thich vi sao khi nau com tir gao-citric, com

nat hon va c6 thé chat déo, dinh hon so véi gao tring.

3.5. Két qud kiém tra so bp dé én dinh ciia gao citric

Két qua kiém tra d6 4m, do truong nd va do hoa tan cia gao-citric sau 90 ngay thir nghiém duoc

trinh bay & bang 4.
Bang 4. Bj am, dg trirong no va dé hoa tan ciia gao-citric sau 90 ngay.
Thoi diém Po am (%) Do truwong né (g/g) Do hoa tan (%)
(ngay) Gao-citric Gao tring Gao-citric Gao tring Gao-citric Gao tring
0 2,35 13,43 10,78 7,25 18,59
30 5,98 12,41 10,55 7,87 16,76
60 6,73 13,22 11,03 8,04 17,64
90 7,88 12,35 10,25 6,98 19,02

C6 thé thidy d6 am cua gao-citric ting dan
trong qué trinh bao quan do hat am tir khong
khi, tuy nhién d6 4m cua gao citric khdng
vuot qua 10%, so véi gao trang (12-13%). Do
truong nd va do hoa tan ciia cac mau gao thay
doi khong dang ké.

V& thé chit, gao-citric 0 cac thoi diém kiém tra
déu c6 mau tra“ing duc, kho toi, mui thom nhe,
nhai k¥ hoi c¢6 vi chua. Sau khi nau thanh com
cac mau gao-citric déu co thé chit twong tu
com ndu tir gao tring nhung com nét hon, co
thé chat déo hon, vi nhat hon va hoi ¢6 vi chua
khi nhai ky, & tat ca cac thoi diém kiém tra.
Nhu vay co thé so bd két luan gao-citric ché
bién theo qui trinh dd chon co chat lugng on
dinh sau 90 ngay trong diéu kién bao quan.

4. Két luan

Céc yéu td khao sat nhu ndng do acid citric,
thoi gian ngdm va nhiét do siy déu c6 anh
hudng dén tinh chat cta gao-citric. Qui trinh
ché bién gao-citric voi cac thong s6 dugce lua
chon bao gdm acid citric 2%, thoi gian ngdm
15 phat, nhiét do siy 40°C dé thyc hién, 6n
dinh va kinh té, cho san pham 14 gao-citric 6n
dinh ¢ diéu kién bao quan va c6 thé ding lam

thuc pham thay gao tring. Két qua nay 1a tién
dé cho nhimng nghién ciru tiép theo vé gao-
citric giam can.
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