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Tom tit:

Gao Huyét Rf)ng, con duoc biét 1a gao dé, dwoc danh gia 1a mgt trong nhirng gléng gao c6 gia trj dinh duwdng dac
biét cao. Hi€én nay, nhu cAu sir dung gao do6 dwéi dang bot ngay cang gia tang, dic biét nhim da dang héa san pham
va nang cao gia trj dinh dudng. Piém ndi bat cia gao Huyet Rong ¢6 chira hoat chit sinh hoc anthocyanin véi tinh
chit chong oxy héa manh va tiém ning trong viéc phong ngira, hd tro diéu tri ung thw, bénh tim mach ciing nhw
nhiéu bénh Iy khac. Nghién ctru duge thye hién nham xac dinh nhiét d9 say (60-80°C) va d9 Am dirng (4-12%) trong
qua trinh ché bién nhim duy tri ham lwong anthocyanin cao va chit lwong tét. Két qua nghién ciru cho thiy, bot
gao Huyét Rong siy & 70°C va d9 am dirng 8% c6 kha ning duy tri duwgc khoing 25% ham lwong anthocyanin (2,50
mg/100 g cbk) so véi ham lwong anthocyanin ban dau, sw trwong né (6,33 ml/g) va kha nang hoa tan (10,40%) tot.
Nghién ciru nay ¢6 y nghia khoa hoc va thue tién quan trong, gop phan dinh hwéng @wng dung bt gao Huyet Rong
trong phat trién cac san pham thue pham chirc ning va thue pham giau gia trj dinh dudng.

Tir khéa: anthocyanin, bt gao, do a Am dirng, gao Huyet Rong, say gao.
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Abstract:

Huyet Rong (blood dragon) rice, also known as red rice, is widely regarded as one of the rice varieties with
exceptionally high nutritional value. Currently, there is a rising demand for the use of red rice in powdered form,
particularly to diversify and enhance the nutritional profile of food products. What makes Huyet Rong rice especially
valuable is its content of bioactive anthocyanins with potent antioxidant properties and potential for the prevention
and treatment of cancer, cardiovascular diseases, and other illnesses. This research was conducted to determine
the drying temperature (60-80°C) and final moisture content (4-12%) during processing to maintain high levels of
anthocyanin and good quality. The results indicated that huyet rong powder, dried at 70°C with a final moisture
of 8%, retained about 25% of anthocyanin content (2.50 mg/100 g on a dry weight basis) compared to the initial
anthocyanin content, expansion capacity (6.33 ml/g), and high water solubility capacity (10.40%). This study has
significant scientific and practical value, contributing to the orientation of Huyet Rong powder application in the
development of functional foods and nutritionally rich food products.
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1. Dat vén dé

Gao Huyét Rong la gidng lta dic san, sinh truong va phat trién
tt tai ving Pong Thap Mudi. Gao Huyét Rong 14 loai gao ¢6 gia
tri dinh dudng cao, hat mau do nau, bé doi hat gao van con mau
hong bén trong, com ngon va ¢ vi thom [1]. Ngoai céc thanh phan
chinh nhu glucid, lipid va protein, gao Huyét Rong con chira céc
vitamin va khoang chét. Gao do c6 nhiéu loi ich sirc khoe do ham
luong chit xo cao va dic tinh chdng oxy héa cua n6 co thé gitp
gidm chi s6 dudng huyét Gl [2]. bay la nguon lyong thuc thay thé
phi hop cho ché d an ung hang ngay cua bénh nhan ticu dudng
loai 2. Két qua nghién ctru cong bé gin ddy ghi nhan gao Huyét
Rdng ¢6 chira 10,03 mg/100 g (cbk) anthocyanin va khi ngam véi
nuée (ty 16 1:2) sau 12 gio thi ham luong nay c6 thé tang 1én 15,02
mg/100 g (cbk) [3]. Tuy nhién, anthocyanin la hop chat khong 6n
dinh va rat nhay cam voi mot s6 yéu to nhw pH, nhiét d9, anh sang,
oxy, st hién dién cua enzyme va cac ion kim loai. Do do, cac cong
doan ché bién nhiét nhu: hép, séy, chan..., cic san phém tur nguén
nguyén liéu nay gap nhiéu kho khin trong viée duy tri ham luong
dinh dudng, dac bi¢t 1a ham lugng anthocyanin.

Trong nhimg ndm gan day, nguoi tiéu dung ngdy cang quan
tm dén san pham gao d6 n6i chung va gao Huyét Rong ndi riéng,
boi gia tri dinh dudng ma loai thyc pham nay mang lai. Trong do,
san phim bot gao chiém nhidu sy quan tAm cta nguoi tiéu ding.
Tuy nhién, hién nay viéc su dung bot gao chi dung lai ¢ vic da
dang hoa san pham bing viéc két hop gao voi cac loai bot khac
nhu: hat sen, yén mach, dau xanh... nhung chua that sy quan tdm
dén sy bién doi chat luong ciia gao Huyét Rong trong timg cong
doan ché bién; trong do, cong doan c6 tac dong cla nhiét do theo
thoi gian ché bién nhur qué trinh sy s& anh huong dang ké dén sy
hao hut vé céc thanh phan chit dinh dudng; dic biét 1a ham luong
anthocyanin [4]. Do d6, hudng nghién ctru tap trung xac dinh danh
huong diéu kién sdy dén chat luong bot tir gao Huyet Rong nhim
duy tri chat lugng bot gao, cai thién gia tri san phdm, dap tmg nhu
cau ngdy cang cao cua nguoi tiéu dung.

2. Iat liéu va phuong phap nghién ciu

2.1. Vit ligu

Gao Huyét Rong (trong tai tinh ’D(‘A)ng Thap) duogc thu mua
va phan phoi tai‘vu’a gao Nhi Ten, s0 5, duong Chau Van Liém,
phuong Ninh Kiéu, TP Can Tho.

2.2. Phwong phdp nghién ciru

2.2.1. Chudn bi mau thi nghiém

Gao Huyét Rong sau khi thu mua dugc tién hanh logi bo cac hat
¢6 mau sac kém déc trung, mot, vo trau va cac tap chat khac (néu co).

Quy trinh ché bién bot gao Huyét Rong ga0 Huyét Rong —
vo sach — ngdm — lam rao nudc — hap — say — xay min (kich
thudc 16 ray 80 mesh) — bot gao Huyét Rong.

2.2.2. B tri thi nghiém

Thi nghi¢m duoc bé tri ngu nhién véi 2 nhan t(’:)wVé‘l 3 lan lap
lai. Nhér} t0 qhié} do say (60—80"~C) va nhan t6 do am dung (4-
12%). Tong s6 mau: 3x3x3=27 mau.
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Gao Huyét Rong sau khi dugc vo sach, ngdm véi nude (ty 16
nguyén ligu:nude=1:2, trong 9 gid ¢ nhiét do phong) [3]. Sau khi
ngdm gao dugc vét ra, lam rao va dugc hap trong 30 phit. Gao
Huyét Rong sau khi hip duoc trai déu trén 3 vi sy, tién hanh siy
ddi luu (Memmert UF55, 53L, Buc) véi 3 muc nhiét d§ 60, 70
va 80°C d6 4m dimg thay d6i & 3 mirc 4, 8 va 12% am. Theo doi
sau 30 phut, khi dat d6 4m khao sét, tién hanh nghién thanh bot
bing may nghién kho Yamafugi 2500. Bot sau xay s& duoc riy qua
thiét bi rdy bot ¢6 kich thude 16 Tudi 1a 80 mesh. Bot gao Huyét
Rong duoc danh gia chat lugng thong qua cdc chi tiéu: ham luong
anthocyanin, cdc thong s6 mau sac, sy thoat a am su truong no va
kha nang hoa tan.

2.3. Phuwong phdp phén tich

Xéc dinh ham luong anthocyanin bang phuong phap pH vi
sai [5].

Su trrong nd dya trén phuong phap cua J.A. Robertson va cs
(2000) [6]. Can 0,2 g miu kho (W) duoc tron voi 10 ml nude cét
trong ong ly tim 15 ml. Sau khi can bing & nhiét do phong trong
18 gio. Ghi lai thé tich ling chiém boi mau (V). Kha ning truong
no dugc tinh theo cong thirc sau:

SC (ml/g) = 100

Kha ndng hoa tan theo phuwong phdp cua R. Dong va cs
(2020) [7]. Can 0,1 g mau kho (W) duoc tron vdi 5 ml nude cat
trong 6ng ly tim 15 ml. Sau d6, hon hop dugc tron 6 90°C trong 30
phut trong bé diéu nhiét (trdn 30 gidy sau mdi 5 phut) va ly tim &
3.000 vong/phut trong 20 phut. Phan ndi duoc thu gom, siy kho &
105°C va can khéi luong (W).

WS (%) = 100

Gia tri (L*, a*, b*) dugc ap dung theo phuong phdp do mau
CIELAB [8].

Do am dimg dugc xéc dinh cu thé nhu sau, mau phan tich dugce
sdy theo nhiét d khao sat, ctr 30 phat ldy mau xéc dinh do a am, qua
trinh 1dp lai cho dén khi dat dugc d6 4m mong muén.

2.4. Phwong phap xir ly sé ligu

Thi nghiém duogc b6 tri ngau nhién véi 3 lan lap lai. Céc két
qua dugc thé hién dudi dang trung binh cua 3 lan 1ap lai = d9 léch
chudn. Két qua dugc thong ké, phan tich phuong sai, kiém dinh
LSD & mirc y nghia 5% bang chuong trinh Statgraphics Centurion
16.1. S6 liéu biéu thi 1 gia tri trung binh cta cac nghiém thuc.

3. Két qua va ban luan

3.1. Anh huwing ciia nhiét d¢ dén sw thay doi dm d@g ciia gao
Huyét Rong theo thoi gian sdy

Duong cong giam dm thé hién trong hinh 1 cho thay, trong
ctng mot nhiét do sdy, thoi gian sy ty 1& nghich véi do am trong
vt lidu sdy. Qua trinh ndy c6 thé duoc giai thich 1a do khi sdy
trong khoang 60°C, kha nang di chuyén 4m trong khéi nguyén liéu
cham, khi tang nhiét do say kha nang di chuyén am tang Ién do d6
ting kha nang khuéch tan am.
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Hinh 1. Bwéng cong say déi lwu (60, 70 va 80°C) clia gao Huyét Réng.

Bén canh do, cung do 4 am trong nguyén liéu thi nhiét do sdy cang
cao s rit ngan thoi gian sdy dang ké. Két qua ciing duoc ghi nhan
twong tu khi say bot khoai lang rudt vang [9], bot dinh dudng tir
khoai lang tim két hop chudi xiém [4]. Trong giai doan dau cua qua
trinh sdy, nudc trong nguyén liéu chu yéu la nuoc ty do nén dé  bay
hoi; cang vé cubi qua trinh sdy nude trong nguyén liéu chu yeu la
nude lién két kho bay hoi. Khi sdy san pham & 60 phut diu, 4m
bdc hoi nhanh; trung binh khi sdy & 60, 70 va 80°C ¢ thé tich 4m
lan luot 8,0; 10,1 va 14,5%. Két qua duoc ghi nhan tuong tw trong
khoang 200 phut dau, ddy chinh 13 giai doan sy ding toc va do 4m
giam nhanh chong tir 50% xuéng‘ gan 15%; giai doan sy tiép theo
1a giai doan giam tdc, ham luong am tu do con lai trong nguyén liéu
rt thip, chinh vi thé cin rat nhiu thoi gian dé dua tir 12% vé 4%
am; cu thé, 60°C (150 phat), 70°C (120 phut) va 80°C (110 phut).
Dé lya chon duoc diéu kién siy phu hop (nhiét d9, thoi gian), cac chi
tiéu lién quan dén chat luong ctia gao Huyét Rong can duoc theo ddi.

3.2. Anh huéng ciia nhi¢t @9 va dj im dirng dén sy thay doi
anthocyanin ciia gao Huyét Rong

Ham luong anthocyanin tai nhiét do séy va do 4m dung khac
nhau duoc trinh bay & hinh 2. Nhiét d6 siy va do dm ding trong
bot gao Huyét Rong déu anh huong truyc tiép dén ham lwong
anthocyanin, nhiét do sdy nguyén liéu cang cao thi sy suy giam
anthocyanin cang nhleu Thong qua két qua trinh bay ¢ hinh 2 cho
thay, sy 70°C dén do 4m dimg 8% la thong s thich hop dé thu
duoc luong anthocyanin cao nhét (2,505 mg/100 g cbk) va thép
nhét 6 80°C dén 4% am (1,102 mg/100 g). Nhiét d9 sy thuc pham
phit hop nham duy tri ham lugng anthocyanin cao la khoang 60-
70°C. O nhiét do cao hon, anthocyanin dé dang bi phan huy trong
qué trinh x@ 1y nhiét. Do do, su giam tong lugng anthocyanin khi
tang nhi¢t do s?iy trong khoang 70-80°C. O nhiét d6 60°C, luong
anthocyanin tong s thap hon & 70°C. Diu nay co thé 1a két qua
ciia qua trinh xr 1y nhiét kéo dai, vach va mang té bao bi pha vd,
polyphenol trong dich trich ting théng qua qua trinh sdy. Két qua
tlr nghién ctru ny tuong tu voi mot s6 két qua nghién ctu trude
day da ghi nhan nhiét do 1a yéu t6 anh huong tryc tiép dén ham
luong anthocyanin trong nguyén li¢u [10]. Ngoai ra, nghién ctru
ciia N.D. Tan va cs 2019 [4] ciing xé4c dinh sdy bot khoai lang tim
¢ 70°C duy tri ham lwgng anthocyanin ¢ mure cao (0,183%).

O nhiét do siy khong doi, ham luong anthocyanin tang khi
d6 am dimg dat 8% so v6i do am dimg 12%. Anthocyanin 13 hop
chat hoa tan trong nuoc, vi vy, co thé mot lugng anthocyanin da
dugc hoa tan trong do a am cua mau. Do do, anthocyanin trong bot
gao v6i do Am thip hon c6 thé dugce chiét xudt cao hon nhiéu bang
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Hinh 2. Anh hwéng nhiét do sy va dé6 4am dirng dén ham lwong
anthocyanin cutia bot gao Huyét Réng. Di liéu duoc trinh bay dudi
dang trung binhdd léch chuan cta 3 1an 13p lai. Céc trung binh nghiém
thtrc c6 cing chi cai di kém trong dd thi thi khang khac biét cé y nghia
théng ké (p<0,05).

phuong phap trinh bay. Do am nguyén liéu sau sdy 8% am khong
chi thu dugc ham lugng anthocyanin cao trong bdt ma con it tén
that anthocyanin trong qué trinh gia nhiét khi so voi bot co dg a am
4va 12%. Viée glam d0 am nguyén licu xudng 4% rit kho khan va
phai kéo dai thoi gian sy, anthocyanin s& bi phan hiy; dong thoi,
ning luong tidu ton ting, hiéu qua kinh té giam.

3.3. Anh huéng ciia nhigt dp va dp am divng dén dp trwong
né va kha nding hoa tan ciia gao Huyét Rong

Két qua khao sat anh huong ctia nhiét d6 va o am bot dén kha
nang truong nd trinh bay ¢ hinh 3.

(A)

B70°C
B80°C

D6 truong no (ml/'g)

Hinh 3. Anh hwéng cua nhiét dé say va do am dirng dén dé treong
né& (ml/g) (A) va do hoa tan (%) (B). D liéu dworc trinh bay dwdi dang
trung binh+dd léch chuan ctia 3 14n 13p lai. Cac trung binh nghiém thirc
¢6 cuing chi¥ cai di kém trong db thi thi khéng khac biét cé y nghia théng
ké (p<0,05).

Két qua & hinh 3A cho thay, do truong ng ting theo do dm tir 4
dén 12% am tai cung gid tri nhiét dg; do truong nd ting manh tir 6,17
dén 7,08 ml/g (& 60°C); 5,92 dén 6,40 ml/g (& 70°C) va 5,33 dén
6,33 ml/g (¢ 80°C). Mat khdc, khi tang nhiét do tir 60 dén 80°C tai
ciing gia tri 6 Am dimg thi sy truong nd ciia bot gao giam. Ngoai ra,
kha nang truong nd ty 18 thuan véi chi sd hap thy nude [11]. Nhiét
d sdy tang, phan tng Maillard xay ra manh hon, ham lwong chat xo
khong hoa tan giam din dén giam kha ning hap thu nude cia miu
[11], dong thoi khi d6 4m tang thi kha ning hap thu nu6e ting [12].

Kha nang truong nd va do hoa tan con bi anh hudng boi ty 1¢
amylose/amylopectin va kich thuéc hat. Khd nang truong nd ty
1¢ nghich v6i ham lugng amylopectin, trong khi do hoa tan lai ty
1¢ nghich voi ham luwong amylose [13]. Bén canh d6, ham lugng
amylose ting theo nhiét do say [14], nhw vay, khi nhiét do sdy ting
thi d6 hoa tan giam. Két qua nghién ctru nay hoan toan phu hop voi
chc nhan dinh trén. Cy thé, ddi voi miu co do 4m 4%, khi say ¢ 60,
70 va 80°C thi kha nang hoa tan giam lan luot 1a 21,39; 21,16 va
17,78%. Mit khéc, tai cing mot thong s6 nhiét do, khi do am ting,
d0 hoa tan lai giam.
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Mit khac, hinh 3B con cho thiy, & do 4m thip (4%) co kha
ning hoa tan tot hon do am 12% ¢ cling nhiét do, co khac biét
¥ nghia thong ké (p<0,05) so véi diéu kién sdy & nhiét do 70 va
80°C. Tuy nhién, ¢ nhi¢t d6 60°C kha nang hoa tan & do am 4%
khéc biét khong c6 ¥ nghia thong ké (p>0,05) so voi d6 am 8§ va
12%. Cu thé, kha nang hoa tan dat gia tri cao nhat 21,39% khi séy
& nhiét do 60°C, do am dimg 13 4% va thap nhit & nhiét do 70°C,
d6 am dimg 12% 13 6,92%.

34. Anh huwéng ciia nhiét d va dj im dirng dén cic thong sé
mau séc clia gao Huyet Rong theo thoi gian sdy

Anh huong ciia nhiét 6 va do 4m dimg dén céc thong sé mau
sac cua gao Huyet Rong theo thoi gian sdy dugc trinh bay ¢ bang 1.

Bang 1. Anh hwéng cua nhiét do va dé6 Am dirng dén mau sic cla
b6t gao Huyét Rong.

Nhiét d9 (°C) D) am (%) 1L a* b*
4 69,56+0,15% 9,420, 11k 8,2+0,15%
60°C 8 67,9120,27° 9,67+0,00° 8,05+0,07¢
12 67,15:0,49¢ 10,94+0,05° 9,14+0,10¢
4 72,66+0,20° 9,5+0,21¢ 8,8140,20°
70°C 8 69,11:0,36" 9,540,201 8,1+0,10¢
12 66,710,15¢ 10,37+0,11° 8454037
4 72,9240,21° 9.41+0,08¢ 8.4540,19°
80°C 8 69,230,49° 9,630,10 8,5+0,16°
12 64,79+0,04¢ 10,5+0,08° 8.9:0,04

Ghi chu: *trung binh+STDEV (n=3). Cac gia tri trung binh c6 cuing chir cai di
kém trong cting mét cot thi khong khac biét cé y nghia théng ké & muc 5%.

Két qua ¢ bang 1 d ghi nhan mau do (gia tri a*) thé hién tot
G 12% am tai ca 3 mic nhigt d6 khao sat, trong d6 & nhigt d6 say
60°C dat gia tri a* cao nhét (10,94). Tir s6 liu bang 1 chi ra, khi
sdy san phim & cac mitc nhiét dg (60, 70, 80°C) va do a am dimg
khac nhau (4, 8, 12%) thi mau sac (L*, a*, b¥) ctia san pham khac
biét ¢6 ¥ nghia thong ké (p<0,05). Nhin chung, khi do 4m dimg
cang thap, thoi gian say dai thi L*, b* ting, a* gidm liam san pham
sang mau hon.

Nhu vdy, bén canh kha nang duy tri cac hop chat c6 hoat tinh
sinh hoc, dac tinh hoa Iy phu hop cua gao Huyet Rong sau khi xtr
Iy & cac didu kién khac nhau, cac thong s6 mau sic ciing la mot
trong nhing chi tiéu quan trong dé d4nh gia chat luong san pham
cudi cung. Ngoai anthocyanin, thi proanthocyanidin thuong duge
quan sat thay trong trdi cdy va ngii coc c mau tir do hong dim dén
do nhat, 1a chat quyet dinh chinh mau do nau cua san pham bot.
Bai vi, gao do dac trung boi mot lugng 16n procyanidin oligomeric
chiém 60%, con anthocyanin va cac hop chat khac chiém luong
it hon nhidu & mirc <9% [15], nén san pham mong mudn co kha
ning giit duoc sic to do cang nhidu cang tot. Tuy nhién, sic td
anthocyanin kém bén & nhiét do cao. Nhiét do trén 70°C s& gay ra
su phan hity va mat mau anthocyanin nhanh [16]. D6i khi nhiét do
tang con dan dén phan tmg Maillard ctia cac duong (dic biét khi co
mit oxy), lam anthocyanin hoa nau. Pong thoi, anthocyanin con 1a
séc t6 hoa tan trong nudc; thé nén, khi giam am cang nhiéu thi viéc
thit thoat anthocyanin cang nhidu.
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4. Két luan

Gao Huyét Rong c¢6 ham luong dinh dudng cao va can dbi,
chtra nhiéu hop chét 6 hoat tinh sinh hoc cao nhw anthocyanin. Dé
nang cao chit luong dinh dudng, céi thién duoc kha ning truong
nd, hoa tan ctia bot tr gao Huyét Réng, diéu kién séy 0 70°C vado
am dimg 8% duoc cho 13 thong sd phi hop véi do trwong né (6,33
ml/g), kha ning hoa tan tot (10, 40%), ham 1u0'ng anthocyanin
(2,50 mg/100 g cbk). Két qua nay la tién dé cho vidc da dang hoa
cac san pham tir gao Huyét Rong.
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