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ABSTRACT

Rice bran is a plentiful, inexpensive raw material and rich of functional compounds,
antioxidants such as y-oryzanol, ferulic acid and tocopherols. However, most of rice
bran after milling is only used as a by-product. Therefore, the study on optimizting
conditions for extracting y-oryzanol and ferulic acid from rice bran of IR50404
variety by ultrasonic technology was done to enhance the value of this material
source. Three independent variables in the extraction process including solid-to-
ethanol solvent ratio (g/mL), temperature (C) and time (min) were studied. The
highst content of y-oryzanol and ferulic acid (1,544.552 mg/100g DM and 18.537
mg/100g DM, respectively) was obtained in the the extracting condition consisting of
solid-to-ethanol solvent ratio of 1/20 g/mL, 40 C and 40 minutes. The study on the
ratios of extracts/mixtures of solvents (methanol:acetone) used in y-oryzanol
enrichment showed that the appropriate ratio was 1:60 g/mL. The y-oryzanol and
ferulic acid content in the product increased 2,485.604 mg/100g DM and 27.748
mg/100g DM, respectively. Finally, the product was stored in dark glass jars at -18 C
for 3 weeks and the results showed little change of y-oryzanol, ferulic acid content
and antioxidant activity of the product.

TOM TAT

Cam gao la mot nguon nguyén liéu doi ddo ré tién nhung gidu cdc hop chat chire
nang, chdt chéng oxy héa nhw y-oryzanol, acid ferulic va tocopherols. T uy nhién, hau
hét cam gao sau qud trinh xay xat chi dwoc s dung nhu la mot phu pham. Viviy,
nghién citu 16 wu héa cdc diéu kién trich ly y-oryzanol va acid ferulic tir cdm gao
giong lia IR 50404 bing phuwong phdp song siéu am da dieoe thuee hién nham néing
cao gid tri nguon nguyén liéu nay. Ba thong sé duoc khdo sdt trong qud trink trich ly
gom 1y ¢ nguyén liéu/dung méi ethanol sir dung (g/mL), nhiét dé (C) va thoi gian
trich ly (phut). Ham luong y-oryzanol va acid ferulic thu duwoc trong dich trich ly cao
nhdt dat 1.544,552 mg/100g va 18,537 mg/100g trong diéu kién trich ly c6 ty 1¢
nguyén liéu va dung mai ethanol sir dung la 1/20 g/mL o nhiét dé 40 °C va thoi gian
40 phiit. Vi két qua thu dieoe, nghién citu tiép tuc khao sat ty 1 dich trich ly va hén
hop dung moi (methanol:acetone) sir dung trong qua trinh lam giau y-oryzanol. Ty I¢
dich trich ly va hén hop dung méi sir dung thich hop dwoc lwa chon la 1/60 g/mL thu
diroe ham heong y-oryzanol va acid ferulic trong san phim ting lén dat 2.485,604
mg/100g chdt khé nguyén ligu (CKNL) va 27,748 mg/100g CKNL. Cudi ciing, sin
phdm dwgc bao quan trong bao bi thity tinh mau 16i 6 nhiét dg -18 °C trong thoi gian
3 tudn cho thdy it cé su bién dong ve ham lwgng y-oryzanol, acid ferulic va hoat tinh
chong oxi héa trong san pham.

Trich dan: Lé Pham Van Anh, Lé Nguyén DPoan Duy va Nguyén Cong Ha, 2019. Nghién ctru trich ly va bao
quan y-oryzanol, acid ferulic tir cdm gao. Tap chi Khoa hoc Truong Dai hoc Can Tho. 55(S6 chuyén
de: Cong nghé Sinh hoc)(2): 292-300.
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1 GIOI THIEU

Gao la nguon luong thue chu yeu cua hon mot
nira dan s6 thé gioi, chiém 20% tong lugng lwong
thuc tiéu thu véi san luong laa gao dat khoang 700
dén 800 triéu tin mdi nam. Hién nay, Viét Nam la
nudc dang thir ba trén thé giéi vé san luong xuit
khau gao chi sau An D¢ va Thai Lan. Chinh tir san
lugng gao xuat khau 16n da dé lai mot luong 16n phu
pham trong qua trinh ché bién 1a cam gao. Trong
cam gao chira rat nhidu thanh phan c6 gi tri dinh
dudng gdm protein, lipid, glucid, vitamin, khoang. ..
(Cheruvanky et al., 2003). Ngoai ra, trong cdm gao
con chira nhidu hop chit dic biét quan trong ma it
duoc biét dén hon do 1a y-oryzanol va acid ferulic.

Theo cac nghién ctru khoa hoc tir nim 1950 dén
nay, cong dung ndi bat nhit ctia y-oryzanol 14 chat
chéng oxi héa manh, lam cham lai qua trinh 30 héa
ctia co thé. Ngoai ra, nhimg nghién ciru gan day con
cho thay y-oryzanol c6 tac dung lam giam luong
cholesterol thira trong mau, ha lipid trong mau ngan
nglra nguy co bénh tim mach, ha glucose trong mau
& bénh nhan tiéu dudng tuyp II, ting cudng chirc
ning da day va gan, trc ché té bao ung thu dai trang
va da day, giit am lam tring va bao v¢ da (Patel and
Naik, 2004).

Céc nudc phat trién hién nay (M¥ va Nhat Ban)
hay cac nudc c¢6 san luong lua gao 16n trén thé gidi
(Trung Quéc, An D9, Thai Lan, Indonesia) déu phat
trién cong nghé san xuat cac san pham chiét xuat tir
cam gao. Tuy nhién, & Viét Nam, cac ché pham Y-
oryzanol va acid ferulic déu dwoc nhdp tir nude
ngodi. Hau hét, cac phong thi nghiém nghién ciru
trong nudc déu sir dung phuong phap trich ly cam
gao theo kiéu truyén thong ding dung méi hitu co
nén mang dén hiéu qua thu hdi cac chét trich ly
khong cao. Do d6, nghién ciru “Tdi wu hoa cac diéu
kién trich ly y-oryzanol va acid ferulic tr cam gao
bang phuong phép séng siéu am” dwoc thuc hién
nham nang cao hiéu qua cac. chat trich ly nhu y-
oryzanol va acid ferulic ma van dam bao gilr duoc
hoat tinh chdng oxi hoa ciia san pham cubi.

2 PHUONG PHAP NGHIEN CUU
2.1 Phuong tién nghién ctru

Cam duoc lay tir giéng lua IR50404, mua cia Xi
nghiép Ché bién gao Viét Nguyén tryc thugc Cong
ty Luong thuc Tién Giang. Cam gao dong gdi trong
cac tai mau tbi khong tlep xUc truc tlep v6i anh sang
mit trdi, duoc bao quan & 20°C. Cac hoa chat phan
tich nhu: chudn y-oryzanol (Sigma Aldrich, M¥);
chuan acid ferulic (Sigma Aldrich, M¥); ethanol
(CH;3-CH,-OH) (PA, Trung Qudc); methanol (CHs-
OH) (Fisher, M¥); ethyl acetate (CH3z-C(=0)-O-
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CH,-CH3) (Fisher, My); acetonitrile (CH3-C=N)
(Fisher, My); acid acetic (CH3-C(=0)OH) (Fisher,
MY); acetone (CH3-C(=0)-CH3) (Fisher, My); acid
clohydric (HCI) (Fisher, My); sodium hydroxide
(NaOH) (Fisher, My); DPPH (1,1-Diphenyl-2-
picrylhydrazyl) (Sigma Aldrich, My). Nghién ctu
dugc tién hanh tai BO mon Cong nghé Thyc pham,
Khoa Néng nghiép, Truong Pai hoc Can Tho véi
céc trang thiét bi chinh duoc sir dung nhu: ti siy
(Memmert, Puc); si€u am cdt (Bandelin Sonorex,
buc); may ly tam (Hermle, Dtic); c6 quay chan
khong (Eyela, Nhat); ti lanh, ti dong (Alaska,
Trung Qudc; may HPLC (Shimadzu, Nhat); may
quang ph6 UV-Vis (Labomed, My).
2.2 Qua trinh trich ly, lam giau va bao

quan y-oryzanol va acid ferulic

Cam xat lay tir giéng lta IR50404 13 ngudn
nguyén li¢u dugc lya chon sang loc qua ray co kich
thudc 180 pm (80 mesh), chia 1am nhiéu mé dem
siy ¢ nhiét do 100°C trong khoang 15 phut
(Ghasemzadeh et al., 2015). Sau d6, cam dugc chira
trong cac bao bi kin, bao quan trong ti mat & nhiét
d6 20°C dé 1am mau trong sudt qua trinh thi nghiém.
Str dung k¥ thuat trich ly bang song siéu 4m véi tin
s6 20 kHz. Dung méi dugc lua chon trong qua trinh
trich ly nay 1a ethanol c6 ndng do6 50% (v/v)
(Ghasemzadeh et al., 2015). Loc va thu dich trich ly
bang phwong phép ly tim véi tée do 4000 rpm trong
khoang 5 phtt (Pham Canh Em va ctv., 2016). Sau
do, tién hanh thu nhan phan dich trich ly vao binh
chura riéng. Loai bo dung méi ra khoi dich trich ly
bang thiét bi may c6 quay chan khong. Str dung hén
hop dung méi gdm methanol va acetone véi ty 1¢ 7:3
cho vao dich trich ly va két hop véi qua trinh ha thap
nhiét d§ -20°C trong khoang 15 phut trong giai doan
lam giau y-oryzanol (Zullaikah et al., 2008). Lic
nay hdn hop s& xuit hién hai pha: mot pha rin va
mdt pha 10ng, y-oryzanol chu yéu s& tép trung & pha
1ong. Loc thu pha 1ong giau y-oryzanol bang phuong
phap loc bang gidy loc. Tiép tuc sir dung phuong
phap c6 quay chan khong dé tach hdn hop dung moi
methanol va acetone ra khoi san phdm. Cho san
phim vao 6ng bi thiy tinh 5 mL mau t6i tranh 4nh
sang, dong kin nip. Bao quan san phim va theo dai
& nhitng nhiét d6 khac nhau trong thoi gian 4 tuan.

2.3 Phuong phap xac dinh ham lwgng y-
oryzanol, acid ferulic va kha ning bat goc tu do
DPPH

Xac dinh ham lugng y-oryzanol: can tir 0,1-0,2 g
mAu vao trong éng nghiém, cho tiép vao dng nghiém
10 mL acetone, day kin va lic déu bang may vortex
trong 10 phut. Lic déu, hut va bom mau qua mang
loc 0,22 pm vao trong vial. Tién hanh phén tich ham
luong y-oryzanol trén hé théng HPLC (High-
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performance  liquid  chromatography,  hiéu
Shimadzu, c¢6t C18 c6 chidu dai 250 mm, duong
kinh 4,6 mm, dudng kinh 15 loc 5 um). Budc song
hip thu 330 nm, ti 16 pha dong 1a acetone:
acetonitrile twong tng 60:40, téc do dong 1,5
mL/phut, nhiét do cot 35°C. Xay dung dudng chudn
va tinh két qua ham lugng y-oryzanol theo phuong
trinh dudng chuan (Banchuen et al., 2010).

Xac dinh ham luong acid ferulic: can khoang
0,3-0,5 g mau cho vao binh tam giac 50 ml, sau d6
cho 10-20 mL dung dich NaOH 1 M vao lic trong 3
gi0, sau d6 cho tiép 5-10 mL dung dich HCI 2 M véo
dé trung hoa. Ké tiép cho 10-20 mL ethyl acetate
vao dé trich ly trong khoang 5 phut. Tach ly can
than phan dich ni phia trén, tién hanh lap lai thém
2 lan. Sau d6, 1am bay hoi hét ethyl acetate trong
mau. Cho tiép vao mau 3 mL hén hop methanol va
nude deion (ty 16 1:1). Lic déu, hut va bom mau qua
mang loc 0,22 pm vao trong vial tién hanh phén tich
trén HPLC. Budc song hép thu 1a 320 nm, pha dong
gom acid acetic (2,5% (v/v)) va acetonitrile (ti 1¢ pha
tuong g 43:57). Toc do dong 1 mL/phut nhiét do
ot 14 40°C. Acid ferulic chuan duoc sir dung dé lap
duong chuan (Banchuen et al., 2010).

Xéc dinh kha niang bat gbc ty do DPPH (1,1-
diphenyl-2-picrylhydrazyl ): Cho 200 pl dich chiét
mau vao éng nghiém, cho t1ep vao ong nghiém 2 ml
DPPH (0,5 mM trit lanh). Dbi v6i mau blank lam
tuong ty nhu mau thi nghiém nhung thay dich chiét
mau bang 200 uL methanol; giir cic dng nghiém &
Bang 1: Céac nhin t6 va mirc d9 khao sat
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nhiét d6 phong trong bong tbi va sau 30 phut tién

hanh do ¢ budc song 517 nm. Su dung may UV-Vis

IKA dé do cac mau (Tabaraki and Nateghi, 2011).
2.4 Phuwong phap thu thip va xir Iy s6 liéu

Thi nghiém duoc bé tri theo kiéu thiét ké phirc
hop trung tam CCD (Central composite design) va
sir dung phuong phap mit dép Gmg. S6 liéu thu thap
dugc xtr 1y, v& do thi, tinh d6 1éch chuin (STDEV)
bang phan mém Microsoft Office Excel 2016; Phan
tich ANOVA véi kiém dinh LSD va so sanh céc
mirc d0 cta ting nhan t§ bang chwong trinh
Statgraphics Centurion 15.1.

3 KET QUA VA THAO LUAN

3.1 Téi wu héa qua trinh trich ly y-oryzanol
va acid ferulic

Thi nghiém nay duoc bd tri theo kiéu thiét ké
CCD, st dung phuong phap mat dap tmg, voi s6
nghiém thirc 2%+star (k 13 s6 nhan t6), dlem trung
tam (central point) l3p lai 2 1an. Cac nhan té dugc
khao sat trong qué trinh trich ly bao gdm: ty 1&
nguyén li¢u/dung moi (Xi), nhi€t do (X2) va thoi
gian (X3). Mirc d6 khao sat ba nhan té nay dugc thé
hién trong Bang 1. Nhu vay, thi nghiém dugc thuc
hién véi tong cong 16 nghiém thtc, 32 don vi thi
nghiém (mdi nghiém thic thyc hién 2 lan). Ham
lugng y-oryzanol va acid ferulic dugc xac dinh dua
trén phuong phép ctia Banchuen ez al., (2010) va két
qua thu dugc thé hién ¢ Bang 2.

Cac gia tri mirc d§ dwoc ma hoa

Ky hi¢u Nhan to o 1 0 1 o
Xi Ty 1€ nguyén li¢u/dung mdi (g/mL) /12 1/15 1220 1/25 1/28
X2 Nhiét d¢ trich ly (°C) 32 35 40 45 48
X3 Thoi gian trich ly (phut) 23 30 40 50 57
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Béang 2: Ham lugng y-oryzanol (Y1) va acid ferulic (Y2) thu dwgc trong qua trinh trich ly

STT Mai héa Két qua cic chi tiéu theo doi

X1 (g/mL) X2 (°C) X; (phiat) Y1 (mg/100g CKNL) Y2 (mg/100g CKNL)
1 -1 -1 -1 925+0,1 6,5+0,0
2 -1 -1 1 1218+0,1 14,1£0,9
3 -1 1 -1 889+0,1 8,810,2
4 -1 1 1 924+0,0 9,4+0,2
5 1 -1 -1 1067£0,0 11,6£0,1
6 1 -1 1 1107+0,0 12,140,1
7 1 1 -1 1284+0,1 13,540,1
8 1 1 1 1321+0,8 14,240,1
9 -o 0 0 819+0,1 6,240,1
10 a 0 0 1231+0,1 12,310,3
11 0 - 0 1042+0,1 8,24+0,2
12 0 a 0 1150£0,3 13,3+0,2
13 0 0 o 1296+0,2 17,440,1
14 0 0 -o. 968+0,1 12,4+0,2
15 0 0 0 1522+0,2 18,3+0,4
16 0 0 0 1529+0,0 18,1+0,2

Ghi chit: Cdc gid tri trung binh dwoc tinh theo khoi lwong khé; CKNL: chdt khé nguyén liéu

3.1.1 Ham luong y-oryzanol trong dich trich ly

Tir Bang 2 va két qua thé hién qua Hinh 1 cho
thiy ¢ thoi gian 40 phut, khi ting ty 1& nguyén
liéu/dung moi tr 1/12 dén 1/20 g/mL 6 nhiét d6 tu
32 dén 40°C, ham lugng y-oryzanol thu duoc trong
dich trich ly ting tir 819,27 mg/100g CKNL dén
1.529,219 mg/100g CKNL. Trong d6, su anh hudng
cua ty 1& nguyén liéu/dung moi dbi voi ham luong
y-oryzanol 16n hon so v&i nhiét d6. Khi tiép tyc ting
ty 1€ nguyén liéu/dung moi 1én 1/28 g/mL va nhiét
do tang 1én 48°C, ham lugng y-oryzanol trong dich
trich ly ¢ hién twong giam xudng. Nguyén nhan cia
hién twong nay 1a do ham luong céc tap chit khong

mong mudn trong dich trich ly ting cao khi str dung
luong ty 1€ nguyén liéu/dung moi qué 16n. Tuong tu,
& nhiét do 40°C, khi tang thoi gian trich ly tir 23 dén
40 phut va dong thoi tang ty 1& nguyén liéu/dung
mdi, ham lugng y-oryzanol trong dich trich ly tang
1én dén murc cao nhat. Nhung tiép tuc tang hai nhan
t6 nay, ham luong y-oryzanol trong dich trich ly lai
giam xudng. Mtc d6 anh huéng ciia nhan t6 thoi
gian dén ham luong y-oryzanol khong 16n hon so
voi ty 1€ nguyén li€u/dung moéi. Khi sir dung ty 1¢
nguyén li¢u/dung méi la 1/20 g/mL, muc do tac
d6ng cta nhan t6 thoi gian ddi voi ham lugng y-
oryzanol 16n hon so v6i nhiét do trich ly.
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3.1.2 Ham luong acid ferulic trong dich trich ly

Dua vao Bang 2 va két qua & Hinh 2 cho thiy
ham luong acid ferlic thu duoc phu thudc rat nhiéu
vao ba nhan té diéu kiéu trich ly. Tai diéu kién thoi
gian trich ly 1a 40 phut, st dung tang ty 1€ nguyén
lidu/dung méi tir 1/12 dén 1/20 g/mL ddng thoi ting
nhiét do trich ly tir 32 dén 40°C, ham lugng acid
ferulic thu dwoc trong dich trich ly ting 1én dang ké
tir 6,249 dén 18,361 mg/100g CKNL. Tuy nhién, khi
tiép tuc ting ty 1¢ nguyén liéu/dung moi va nhiét do
trich ly 1én dén 1/28 g/mL va 48°C, ham lugng acid
ferulic trong dich trich ly lai giam xubng. Trong do,
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liéu/dung moi d6i v6i ham lugng acid ferulic thu
dugc 16n hon so v6i nhan t6 nhiét d6. Tuong tu, tai
nhiét do trich ly 40°C, anh huong cia nhan tb ty 1€
nguyén liéu/dung méi d6i véi ham luong ferulic van
16n hon so véi khi tang thoi gian trich ly. Khi tang
thoi gian trich ly tir 40 Ién 57 phuat, ham lugng
ferulic thu dugc c6 hién tuong giam nhung khong
dang ké. Bén canh dé, khi sir dung mot luong o6
dinh ty 1€ nguyén liéu/dung mai la 1/20 g/mL, do thi
bé mat dap tmg 3D cho thay ring anh hudng cta
nhén t6 nhiét do6 dén ham luong ferulic thu duoc
thap hon so véi nhén t6 thoi gian.
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3.1.3 Kiém dinh va so sanh két qua cdc diéu
kién trich ly toi wu y-oryzanol va acid ferulic

Bing phan mém xir 1y thong ké Statgraphics
Centurion XV I, cac gia tri thong so diéu kién trich
ly t6i wu cho mé hinh dugc dua ra gdm ty 18 nguyén
liéu/dung moi 1/20 g/mL; nhiét d6 trich ly 40°C; va
thoi gian trich ly 40 phat. Dé kiém dinh cac gia tri
diéu kién trich ly t6i wu thu dwoc tir mo hinh di xay
dung, cac thi nghiém duoc thuc hién theo phuong
an toi uu nhat da dé ra. Theo Bang 3 cho thiy két
qua kiém dinh thu duogc tir thuc nghiém tuong
duong vé6i két qua 1y thuyét tinh toan tir mé hinh.
Ham lugng y-oryzanol va acid ferulic trong dich
trich ly thu dugc trong thuc nghiém 1én hon nhung
khong dang ké so vai két qua 1y thuyét tinh toan tir
mé hinh. Két qua kiém dinh di mot 1an nira khfmg
dinh tinh chinh xac cao cia mé hinh xay dung. So
sanh v6i két qua nghién ctru ciia Rezka et al. (2013),
sir dung dung mai ethanol trich ly y-oryzanol bang
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phuong phap truyén théng ¢ nhiét d6 85°C trong
khoéng thoi gian thoi gian tir 4 d&én 6 gio, thu dugc
ndng do y-oryzanol trong dich trich ly dat 1,196%.
Mic du ndng do y-oryzanol trong dich trich ly thu
duoc & thi nghiém 1 dat 1,084% thép hon so véi
nghién ctru cuia Rezka ef al. (2013), nhung stt dung
phuong phép song si€u dm da giup cai thién lam
giam nhiéu nhiét d6 va thoi gian trich ly. Piéu nay
da chung minh dugc hiéu qua khi st dung phuong
phap song siéu am dé trich ly hoat chét. Tuy nhién,
ham lugng y-oryzanol trong thi nghiém 1 (Bang 3)
dat 1.544,552 mg/100g CKNL thap hon khi so sanh
v6i két qua thi nghiém tir nghién ctru cua Pham
Canh Em va ctv. (2016). Ham luong y-oryzanol
trong nghién ctru cuia Pham Céanh Em va ctv. (2016)
thu duogc tir cam gao cua gidng lta IR50404 dat 4,85
mg/g khi sir dung phwong phap trich ly c¢6 hd tro vi
song trong diéu kién ty 1¢ dung moi/cam gao la
15,78 (wt/wt), nhiét d§ 1a 53,54°C va thoi gian la
9,26 phut.

Biang 3: Ham lwgng y-oryzanol va acid ferulic trong dich trich ly ¢ diéu kién t6i wu thu dwoc trén ly

thuyét va thye nghiém

Chi tiéu theo d6i Pon vi Gia tri thue nghiém Gia tri Iy thuyét
Ham luong y-oryzanol ~ mg/100g CKNL 1.545+0,1 1529
Ham lugng acid ferulic  mg/100g CKNL 18,540,2 18,4

Ghi chit: Cdc gid tri trung binh dwoc tinh theo khoi lwong khé; CKNL: chdt khé nguyén liéu

3.2 Anh huéng cia ty 1¢ dich trich ly/hdn
hop dung méi sir dung trong qua trinh lam giau
y-oryzanol

Thi nghiém nay dquc thuc hién v&i mot nhén td
la ty 1€ dich trich ly/hon hop dung méi st dung (X4),

tuong tng véi bén mirc do ty 1é can khao sat: 1/20,
1/40, 1/60, 1/80 g/mL. Thi nghiém c6 tong cong 4
nghiém thirc, 8 don vi thi nghiém (mdi nghiém thirc
thuyc hién 2 lan). Ham luong y-oryzanol va acid
ferulic dugc xac dinh dya trén phuong phap cua
Banchuen et al., (2010).

Bang 4: Ham lwong y-oryzanol va acid ferulic thu dwoc trong sin phim sau qua trinh lam giau y-

oryzanol
STT 3 Ty 1€ dich trich ly/ Ham lrong y-oryzanol Ham hrong acid ferulic
hdn hop dung méi (g/mL) (mg/100g CKNL) (mg/100g CKNL)
1 1/20 2105+0,2¢ 20,5+0,2¢
2 1/40 2278+0,1° 22,940,3°
3 1/60 2486+0,1* 27,7148+0,22
4 1/80 2500+0,1* 28,626+0,2*

Ghi chu: Cac gia tri trung binh co chit cdi di kem a, b, ¢, ...

khac nhau trong cuing mét cot thé hién su khdc biét c6 y

nghia thong ké & mire A 5%. Cdc gid tri trung binh dwgc tinh theo khéi lwong khé; CKNL: chdt khé nguyén liéu

Tir két qua thu dugc ¢ Bang 4 va Hinh 3 cho théy,
ty 1¢ dich trich ly/hdn hop dung méi str dung trong
qua trinh ¢6 anh huong khong nhé dén ham luong
y-oryzanol va acid ferulic thu dugc trong san pham.
Khi ting ty 1& dich trich ly/hdn hop dung moéi sir
dung tr 1/20, 1/40, dén 1/60 g/mL ham lugng y-
oryzanol va acid ferulic trong san pham thu dugc
cling ting nhanh theo. Két qua thu dwoc c6 su khac
biét théng ké & mirc y nghia 5%. Diéu nay chimg
minh v6i mot lugng 1én hdn hgp dung moi st dung

(gép 60 1an lugng dich trich ly) két hop véi trit dung
dich & nhiét 6 -20°C c6 thé hoa tan mot luong 16n
y-oryzanol va acid ferulic trong dich trich ly ban dau
¢ thi nghiém 1. Tuy nhién, khi ty 1¢ dich trich ly/hdn
hop dung moéi st dung tang 1én 1/80 g/mL ham
lugng y-oryzanol va acid ferulic thu dugc c6 ting
hon nhung khong dang ké (theo Bang 4 va Hinh 3).
Két qua thu dugc ham lugng y-oryzanol va acid
ferulic trong san pham khong c6 su khac biét thong
ké & mirc y nghia 5% so vdi khi sir dung ty 1€ dich
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trich ly/hdn hgp dung méi 1a 1/60 g/mL. Nguyén
nhan cta hién tugng nay 1a do ham luong y-oryzanol
va acid ferulic trong dich trich ly d4 hoa tan gan nhu
triét dé vao hdn hop dung méi. Phin pha rin két tia
e nay con lai mot lugng kha nhé cac y-oryzanol cod
do phan cyc kém. St dung mot lugng kha 1én hon
hop dung méi (gip 80 1an lwong dich trich ly) nhung
khong mang lai hiéu qua cao lam ting déang ké ham

1/20 1/40 1/60 1/80
Ty i dich trich/hon hop dung moi (2/mL)

2600
2500
2400
2300
2200
2100

2000

Ham hrong y-oryzanol (mg/100g CKNL)

1900
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lwong y-oryzanol va acid ferulic trong san pham.
Véi ty 1& dich trich ly/hdn hop dung moi sir dung
1/60 g/ml két qua ndng do y-oryzanol trong san
pham dat 1,744% thip hon khong déng ké so véi két
qua thu dugc trong nghién ciru cua Rezka et al
(2013) 1a 1,83%. Do @06, lya chon ty 1¢ dich trich
ly/hdn hop dung méi str dung 1/60 g/mL 14 nghiém
thire phu hop.

1420 1/40 1/60 1/80
Ty 1 dich trich ly/hon hop dung moi (gmL)

w
w

w
o

[
w

Hamluwong add ferulic (mg'100g CKNL)
- - g
w [=] w o

o

Hinh 3: D6 thi biéu dién anh hwéng ciaa ty 18 dich trich ly/hén hop dung méi sir dung dén ham
lwgng y-oryzanol va acid ferulic

3.3 Anh huéng caa nhiét df trong qua trinh
bio quin san pham cudi

Thi nghi¢m dugc b6 tri hai nhan t& gém: nhiét
d6 bao quén (Xs) tuong trng véi ba mire d9 khao sat:
-18°C, 5°C va 25°C, va thoi gian bao quan (X)
tuong (g v&i bdn mirc do khao sat trong bon tuan.

Thi nghiém c6 téng cong 12 nghiém thirc, 24 don vi
thi nghiém (mdi nghiém thirc duoc thuc hién 2 1an).
Ham lugng y-oryzanol va acid ferulic dugc xac dinh
dua trén phuong phap cta Banchuen et al. (2010),
hoat tinh chdng oxi héa cua san pham (% DPPH -
1,1-diphenyl-2-picrylhydrazyl) dugc xac dinh dya
trén phuong phap cua Tabaraki and Nateghi (2011).

Bang 5: Ham lwgng y-oryzanol, acid ferulic va hoat tinh chong oxi hoa (DPPH) cia san phim & cac diéu
kién nhiét do khac nhau trong thoi gian bdo quan 4 tuan

A a2 T - —
Thoi gian bio quan (tuan) ;Shlet d¢ bao quasn o) 13 Tgri:l;gbl;)ng:;l:l
1 15,036+0,029 16,643+0,135 17,255+0,005 16,3114
Ham lugng y-oryzanol 2 14,691+£0,061 15,614+0,182 16,828+0,166 15,71148
(mg/g) 3 12,578+0,118 14,107+0,021 15,936+0,025 14,2078
4 9,528+0,338 11,853%0,257 14,97340,013 12,118

Trung binh nhiét d§ bao quan 12,958¢ 14,5548 16,248
1 17,066+£0,022 18,132+0,129 18,970,113 18,056%
Ham luong acid ferulic 2 15,106+£0,543 16,577+0,141 18,306+0,09 16,6634B
(mg/100g) 3 12,466+0,055 14,704+0,176 17,407+0,329 14,8598
4 9,087+0,231 12,756+0,213 16,046+0,095 12,63¢

Trung binh nhiét d6 bao quan 13,431° 15,5428 17,6824
1 41,22740,183 46,036%0,242 49,266+0,316 45,517
DPPH (1,1-diphenyl-2- 2 34,147+0,176 41,740,006  47,198+0,13 41,01548
picrylhydrazyl) (%) 3 2497340415 34,156+0,005  43,819+0,179 343168
4 11,346+0,231 25,027+0,203 37,11+£0,152 24,494€

Trung binh nhiét d6 bao quan 27,923°€ 36,738 44,3484

Ghi chu: Cdc gid tri trung binh c6 chit cdi di kem a, b, c, ...

theo khéi lwong khé

) (lwuy a #b #c nhung a # ab va ab # b) khdc nhau trong
cung mot hang hodc cot tfzé hién sy khdc biét co y nghia va giong nhau trong cung mét hang hodg cot theé hién su khac
biét khong co y nghia thong ké o mirc do 5%. Cac gia tri trong bang la gia tri trung binh cua 2 lan lap lai va duoc tinh
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Két qua Bang 5 cho thay ham luong y-oryzanol,
acid ferulic va hoat tinh chdng oxi héa (DPPH) trong
san phim déu co su bién ddi dang ké va khac biét
thong ké & mirc ¥ nghia 5% khi bao quan & cac nhiét
d6 khac nhau. Bao quan ¢ nhiét d6 25°C, ham lugng
cac chit va hoat tinh chdng oxi hoa (DPPH) cua san
pham bi bién ddi nhidu nhit. Him lugng y-oryzanol
tir 2.485,604 mg/100g CKNL luc ban dau giam con
1.358,039 mg/100g CKNL vao tuan thtr tw, ham
luong acid ferulic cling bi mat di mot luong kha
dang ké tir 27,748 mg/100g CKNL trong san pham
ban dau giam con 12,952 mg/100g CKNL & tuan
cudi. Twong tu, hoat tinh chéng oxi héa (DPPH) ban
dau trong san pham dat 46,681% thap hon 2 lan so
v6i dich trich tr cam Fajr (93,91%) trong nghién
ctru cia Arab et al. (2011), sau thoi gian bao quan 4
tudn & 25°C hoat tinh chéng oxi héa (DPPH) trong
san pham con lai 11,346%. Tir 40, c6 thé dua ra két
luén rang nhiét d6 25°C khong phai 1a nhiét do thich
hop c¢6 thé ding dé bao quan san pham trong thoi
gian 4 tuan. O nhiét d6 bao quan 5°C, mirc d bién
d6i ham lugng y-oryzanol, acid ferulic va hoat tinh
chdng oxi hoa (DPPH) trong san pham thap hon khi
bao quan tai 25°C. Sau thoi gian bao quan 4 tuan,
lic nay trong san phim ham luong y-oryzanol con
1.689,424 mg/100g CKNL, acid ferulic con 18,181
mg/100g CKNL, va hoat tinh chéng oxi héa (DPPH)
con 25,027%. Mac du cac chi tiéu theo doi cua san
pham trong thoi gian bao quan ¢ nhiét do 5°C co
mirc d6 bién dbi it hon so v6i khi bao quan & 25°C,
nhung mirc d6 mat mat ham lugng va hoat tinh cac
chi tiéu theo ddi van con khé 16n so véi san phim
lac dau. Trong khi d6, khi bao quan san pham &
nhiét do -18°C c6 thé lam giam dang ké sy mat mat
vé ham lugng va hoat tinh cac chi ti€u theo doi. 6]
nhiét d0 bao quan -18°C sau thoi gian bao quan 4
tuan, lic ny trong san pham ham lugng y-oryzanol
con 2.134,122 mg/100g CKNL, acid ferulic con
22,871 mg/100g CKNL, va hoat tinh chdng oxi hoa
(DPPH) con 37,11%. Theo mdt nghién cuu cua
Igbal ef al. (2004) trén dich trich tr cam cua cac
gidng Ita khac nhau (Super kernel (RB-kr), Super-
2000 (RBs2), Super-basmati (RB-bm), Super-386
(RB-86) va Super-fine (RB-sf)), %DPPH deu chi
dat trén dudi 35% va giong co kha nang bay gdc tur
do t&t nhit van thap hon so véi san phim dugc bao
quan 4 tuan & -18°C trong nghién ciru nay. Ngoai ra,
can ctr vao két qua théng ké & Bang 5 cho thiy duogc
tbc do bién d6i ham luong va hoat tinh cta cac chi
tiéu ngdy cang ting theo thoi gian bao quan. O ba
tudn dau, hién tuong giam ham luong y-oryzanol,
acid ferulic, va giam hoat tinh chéng oxi hoa
(DPPH) trong san pham gan nhu khong dang ké. Két
qua thu duoc khong c¢6 su khac biét thong ké & mirc
¥ nghia 5%. Nhung & tuan thi tu, ham lugng cac chi
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tiéu theo doi, va tinh chdng oxi hoa (DPPH) ciia san
phim bi giam nhiéu nhat. Két qua thu duoc & tuan
thir tw c6 sy khac biét thong ké & muc y nghia 5%
$0 vGi ba tudn dau. Can ctr vao mitc do bién déi cua
ham lugng y-oryzanol, acid ferulic va hoat tinh
chdng oxi hoa (DPPH) ciia san pham & cac nhiét do
khac nhau trong sudt thoi gian bao quan, nén luya
chon nhiét d6 bao quan -18°C cho san phém la
nghiém thtrc phi hop nhét.

4 KET LUAN

Céc diéu kién tdi wu trich ly y-oryzanol va acid
ferulic 1a ty 1€ nguyén li€u/dung méi 1/20 g/mL,
nhi¢t do trich ly 40°C, va thoi gian trich ly 40 phut,
ham lugng y-oryzanol va acid ferulic trong dich
trich ly thu dugc trén thyc nghiém lan luot la
1.544,552 mg/100g CKNL va 18,537 mg/100g
CKNL. O giai doan lam giau y-oryzanol, khi sir
dung hop 1y ty 1¢ dich trich ly/hdn hgp dung méi 14
1/60 g/mL, ham luong y-oryzanol va acid ferulic
trong san phdm ting lén dang ké lan luot 13
2.485,604 mg/100g CKNL va 27,748 mg/100g
CKNL. Trong qua trinh bao quan san pham, véi
nhiét d6 bao quan -18°C, ham lugng y-oryzanol,
acid ferulic va hoat tinh chdng oxi h6a (DPPH) trong
san pham dugc danh gia 1a it bi bién d6i nhiéu nhat.
Sau thoi gian bao quan 4 tun, lac nay ham luong
cac chi tiéu theo dbi trong san pham lan luot 14 y-
oryzanol con 2.134,122 mg/100g CKNL, acid
ferulic con 22,871 mg/100g CKNL, va hoat tinh
chdng oxi hoa (DPPH) trong san pham con 37,11%.

LOI CAM TA

Pé tai nay duoc tai trg boi Dy 4n Naéng cap
Trudng Pai hoc Can Tho VN14-P6 bang ngudn von
vay ODA tu chinh phi Nhat Ban (Chuong trinh
AlS).
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