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TOM TAT

Gao den (gao nép than) c6 gié tri dinh dudng cao, dic biét ham lugng chat chdng oxy héa
anthocyanin, Ia lyra chon tt va méi dé bo sung vao banh quy. Cac phuong phép xir Iy so bo nguyén
liéu, cac ty 1& bot gao sir dung va cac ché d6 nudng khac nhau dugc nghién ciru va danh gia trén
ham luong anthocyanin va tinh chat cam quan. Nguyén liéu gao den dwoc khao sat c¢6 ham luong
anthocyanin 240,24 - 265,35 mg/100g, cao hon dang ké so véi cac nghién ciu khac. Viéc xu ly
nhiét so bo nguyén liéu 1am that thoat ham luong anthocyanin nhanh chong. Phuong phép rang
lam that thoat khoang 70,39% trong khi phuwong phép ngdm-n4u-siy gao lam thit thoat dén 96,28%
anthocyanin. Do d6, bot gao nguyén liéu khdng nén trai qua qua trinh xa ly nhiét so bd trude khi
lam banh. Ham luong anthocyanin that thoat khoang 61,61% khi nuéng banh ¢ 165 °C trong 15
phat. Banh quy thay thé 80% bot mi bang bot gao den c6 ham luong anthocyanin 38,65 + 1,28
mg/100g san phim va cam quan tot. Him luong anthocyanin sau 3 thang bao quéan c6 xu hudng
giam 7,54%.

Tir khéa: Gao den, gao nép than, anthocyanin, banh quy gao den.

1. MO PAU

Trong nhitng nim gi‘m day, rat nhiéu cdng trinh nghién ctru da duoc thuc hién dé nghién cau
kha ning b6 sung thém vao bot 1am banh quy bang mot loai bot giau dinh dudng ma khong 1am
thay ddi huong vi va két cu cua thanh pham [1]. Viéc st dung cac nguyén li¢u dé thay thé bot mi
trong banh quy nham cai thién dinh dudng cua banh quy dong thoi giam tac dong tiéu cuc cua
gluten dol Vai stc khoe lién quan dén bénh celiac [2] Do do, cac nha nghién cuu ¢ cac nudce dang
phét trién da bit ddu danh gia kha ning sir dung cac san phdm c6 sin tai dia phwong, nhu bot dau
nanh, dau, rau dén, gao lut va gao den thay thé cho bot mi [3-4]. Banh quy dwoc lam tir bot khong
gluten, nhu gao nau, kiéu mach, ngd, 1ta mién, hat teff hoic gao den [5] hoic két hop cac loai ngii
cbc khac nhau, nhu gao, ngd, IGa mién va ngoc trai c6 dic tinh chdng oxy héa cao, ham lugng chét
x0 cao [6]. C4c nghién ctru khéc ciing cho két qua twong tu, vi du banh quy lam tir bot sin va bot
gao, duong nau va bo thyuc vat, bot yén mach va md co bd sung L-leucine va Canxi [7], bot gao
va bot khoai tay khir nuéc da khir axit [8], gao va bot dau den ép dun [9], da ngii cdc véi hat lanh
[10], bot gao lut va bot tao [11].

Ngay nay, nhu cau tiéu thu gao mau dang tiang nhanh & khap cac nuéc Chau Au va ca ¢
Hoa Ky vi gi4 tri dinh dudng cao va dic tinh chéng oxy héa cua ching. Gao den 1a lwa chon tét
va méi dé bo sung thém vao banh quy, boi chiing chira ham lugng dinh dudng va chat xo cao.
Trong 100g gao den trung binh c6 8,89g protein, 3,33g lipid, 75,569 carbohydrate, 2,2g chét xo,
2,4 mg st [2]. V6 cam (16p ngoai cung) cua gao den chira ham lwong anthocyanin ¢ mirc cao
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nhat trong cac loai thuc pham. Anthocyanin la chat chong oxy héa, hé trg giam cholesterol trong
mau, chong ung thu [12]. Dich chiét ethanol tir gao den & diéu kién toi wu chira anthocyanin la
116,7 + 5,8 mg/100g [13].

Viéc thay thé bot gao den cho bot mi 1am ting ham luwong cac hop chat hoat tinh sinh hoc cua
banh quy trong d6 c6 anthocyanin [2] va ting tinh chu dong cua nguyén liéu san xuit banh. Tuy
nhién, anthocyanin la mot hop chat nhay cam véi nhiét do. Qua trinh xir Iy nhiét véi nhiét d6 cao va
thoi gian dai s& dan dén viéc that thoat dang ké ham luong chat chdng oxy héa tu nhién nay [14]. Su
tht thoat cua ham luong anthocyanin trong qua trinh xir Iy va ché bién banh quy chua dugc khao
sat sau. Trong khi do, viéc str dung bt gao den trong san XUt banh quy cting nhu nghién ctru banh
quy gao den giau anthocynin hau nhu chua dwoc nghién ciu, co rat it an pham bao céo vé van dé
nay. Vi vay, nghién ciru san xuat banh quy tir gao den giau anthocyanin 1 rat can thiét.

Nghién ctu ndy nham muc dich khao sat va lya chon nguyén liéu gao den c6 ham lugng
anthocyanin cao, dong thoi khao sat cac yéu té anh huong dén su thay d6i ham lwong anthocyanin
trong qua trinh ché bién dé bao ton tét nhat ham lugng anthocyanin ma van dam bao dic tinh cam
quan cho san pham banh quy gao den.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u
2.1.1. Gao den va cdc nguyén li¢u lam banh khac

Céc nguyén liéu gao den thuong mai trong nuéc duoc thu mua tai thanh phé H6 Chi Minh.
Cu thé, gao den Ong Tho mua tai Bach Héa Xanh, Nguyén B Cung, phuong Tay Thanh, quan
Tan Phu; gao den PMT mua tai Cong ty TNHH TMDV Pha Minh Tam, 481/83 Nguyén Vin Qua,
t6 11, khu ph 4, phuong Pong Hung Thuan, quan 12; gao den Tay Bac mua tai Cong ty TNHH
TMDV An Binh Phat, 175 Khudng Viét, phuong Pha Trung, Tan Phi. Quy cach dong goi: 1kg/
g6i (hinh 1). Yéu cau ky thuat: hat con nguyén ven, khdng bi sdu mot, c6 mau tim dam, d6 am tir
12,50-13,0%. Gao den dugc xay nghién thanh bot dén kich thude 120 mesh trudc khi 1am béanh.

Céc nguyén liéu bao gom: bot mi Mama’s choice, dudng Bién Hoa xay min, bo lat President,
va tinh chat huong Vanilla Rayners dang long mua tai siéu thi dung cu va nguyén liéu lam banh
Nhat Huong, Tan Ky Tan Quy, Son Ki, Tan Phu; diu dau nanh Simply, tring ga Qlegg mua tai
ctra hang Bach Hoa Xanh, duong Nguyén B Cung, Tay Thanh, Tan Phu.

Hinh 1. Cac nguyén liéu gao den: (a) gao Ong Tho, (b) gao PMT, (c) gao Tay Bic.
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2.1.2. Héa chat va thiét bi

Hoéa chit duoc sir dung trong nghién ciru gdm: ethanol 96% va acid clohydric 36,5% hang buc
Giang, Viét Nam; Kkali clorua 99,5% va sodium ccetat trinydrate 99% héng Xi Long, Trung Quac.

Thiét bi va dung cu chinh sir dung gém c6: tu siy Memmert UN450PIus; ta hat khi doc
Fume Hood; bé 4n nhiét Memmert WNB22; may do pH Si Analytics Lab 855; thiét bi ly tam dé
ban Z206A Hermle; thiét bi do quang pho kha kién PHOTOLAB 6100 VIS; néi com dién
Bluestone RCB - 5568; may danh trizng cam tay Philips HR3705; may nghién bot khd inox; coi
tron bot KitchenAid Professional 6 lit, SKSM7590WWH; va 10 nudéng mini Sanaki Plus
VH509952D, 50 lit. Cac thiét bj va dung cu trén do Phong thi nghiém cua Trung tdm chuyén giao
khoa hoc va cong nghé, khoa Cong nghé thuc pham, trudng Dai hoc Cong nghiép thuc pham thanh
phé Ho6 Chi Minh tai trg.

2.2. Phwong phap nghién ciru
2.2.1. Chudn bj banh quy

Cong thirc banh quy sir dung dwoc hiéu chinh duya trén cong thac truyén théng gdm hén hop
bot mi va bot gao, trimg 65%, bo 52%, dudng 50%, dau 20% va vani 4% so véi khdi lwong bot.
Han hop bot gom bot gao den, bot mi, vani dugc tron déu bang cdi tron bot. Trang, bo, dau va
dudng duge danh tron déu dén bong xdp; sau d6 nhao tron véi hon hop bot phia trén. Han hop bot
nhao thu dugc phai ddng nhét, bé mit lang min, khéng qua nhéo va qué khd. Tiép theo, banh dugc
tao hinh véi duong kinh 4 + 1 cm, bé day 0,5 + 0,2 cm, khéi lwong 9 + 1,5 g. Banh dugc nuéng &
nhiét 6 165 °C, thoi gian 15 phut va dé ngudi ty nhién 10 phit dén nhiét do phong. San pham c6
d6 am trung binh 3 % 1%, duong kinh 5 + 0,5 cm, bé day 0,6 + 0,2 cm, khdi lwong 8 + 1,5 g. San
pham duoc bao g6i trong tii PE va cho vao hop gidy, bao quan ¢ nhiét do thuong cho cac phan
tich phia sau.

2.2.2. Chudn bj mdu phan tich

Anthocyanin dugc trich ly theo phuong phdp ngém chlet trong dung mdi con 50% thé tich
[15-16]. Cho 01g bot nguyén liéu hoic san pham vao éng ly tdm chia 10ml dung dich
C2HsOH/H,0 (50/50) va 1% HCI, giit trong 2 gio ¢ 60 °C. Sau d6, ly tam thu dich chiét voi téc
d6 4.000 rpm trong 15 phut.

2.2.3. Xur ly gao den

Gao den dugc xu li v6i cac phuong phép khac nhau trugc khi xay nghién nham gia tang
huong vi, lam chin so bo dé gidp san pham banh CO cam quan tét hon. Phuong phap ngam-nau-
say: gao den dugc ngm nudc trong 8 gio dé 1am mém, sau d6 duoc niu chin trong ndi com dién
va say khd & nhiét do 55 °C trong 5 gio. Phuong phap rang: gao den dugc dem rang trong thoi
gian 125 °C trong 15 phaut.

2.2.4. Khdo sét danh huong cua ty 1é gao den dén chat lirong banh quy
Gao den dugc st dung thay thé bot mi véi cac ty 1€ khac nhau, lan lugt 10%, 20%, 30%,
40%, 50%, 60%, 70%, 80%, 90% va 100%. Banh sau khi nuéng duoc tién hanh danh gia cam

quan va danh gia ham luong anthocyanin. Cac thong sé khac duoc giit nguyén nhu myc 2.2.1.

2.2.5. Khdo sat anh huéng cua thoi gian va nhiér do nuéng dén chat lrong banh quy
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Véi ty 1é gao den tdi uu & muc 2.2.4, banh quy gao den dugc nudng trong 15 phiit & cac nhiét
d6 khéc nhau san pham s& dwoc mang di nuéng & nhiét 6 khac nhau 155, 165, 175 va 185 °C
trong thoi gian 15 phit dé khao sat anh huong cia nhiét do nudng dén ham lugng anthocyanin va
cam quan cua béanh. Sau d6, & cing mot nhiét do ti uu, thoi gian nuéng duoc thay doi lan luot tir
10, 15, 20 va 25 phat dé khao sat anh huong cua thoi gian nuéng dén chat lugng banh. Cac théng
s6 khac duoc giir nguyén nhu muc 2.2.1.

2.2.6. Phuong phap phan tich
Ddanh gid cam quan mize do wa thich cua nguoi tiéu dung

Phuong phap phén tich cam quan dugc str dung trong nghién ctu 1a phuong phép cho diém
thi hiéu trén thang diém 7, véi diém 1 tuong ting mirc d6 “rat ghét” va diém 7 twong (g mirc do
“rat thich”. P am duogc xac dinh bang phuong phap AOAC 925.45 [18]. Mtrc d6 wa thich san
pham duoc thyuc hién véi 60 nguoi thir khac nhau.

Dinh luong anthocyanin

binh lugng anthocyanin theo phuong phap pH vi sai [17]. Dung dich dém sir dung |4 KCI
0,025M duoc hiéu chinh vé pH 1 biang HCI va NaCHsCOO0.3H,0 0,4M duoc hiéu chinh vé pH
4,5 bang HCI. Cho 2 ml dich chiét vao binh dinh mirc 50 ml, va dinh mic bang dung dich dém roi
tién hanh do & 2 budc s6ng 520nm va 700nm. Két qua thu duoc tinh theo cng thire sau:

— ((As20nm, pH=1"4700nm, pH:4.5)_(A5;ir;m, pH=1"A700nm, pH:4.5))*M*K*1000 (mg/L)
~ Trong do: a la ham lugng anthocyanin (mg/L); A 1a do hap thu do duoc bang may do quang
pho; M 449,2 (g/mol) la khoi luong phan tir cta cyanidin 3-glucoside; g 26900 (lit/mol.cm) la hé
so hap thu phan tir cua cyanidin 3-glucoside; | chiéu dai duong quang cua cuvet 1 cm; K 1a hé s6
pha lodng; 1000 la hé s6 chuyén tir g sang mg.

2.2.7. Phan tich d lidu

Viéc xac dinh ham lwong anthocyanin trong san phim duoc thuc hién lap lai 3 1an doc lap dé
xac nhan do tai 1ap cua cac két qua. Két qua dit liéu duoc thé hién dudi dang gia tri trung binh +
sai s6 chuan. Phan tich phuong sai ANOVA va kiém dinh Fisher duoc thyuc hién dé danh gia su
khac biét co nghia giira cac gia tri khao sat véi do tin cay 95% (p < 0,05) bang phan mém XLSTAT
2021. Gi4 tri trung binh di kém véi céc chit cai khac nhau phia trén trong cac do thi, thé hién su
khéc biét co ¥ nghia thdng ké véi mirc khéc biét y nghia tdi thiéu a 0,05.

3. KET QUA VA THAO LUAN
3.1. Ham lwgng anthocyanin trong nguyén li¢u

Kiém dinh ANOVA mot yéu té trén phan mém XLSTAT 2021 cho thay, su khéc biét c6 y
nghia thong ké gitra ham lugng anthocyanin ¢ cac loai gao den khac nhau (p < 0,05). Gao den Tay
Bic ¢6 ham luong anthocyanin cao nhat 265,36 + 0, 73 mg/100g, gao den PMT c6 ham lugng
anthocyanin cao thir hai 258,73 + 0,97 mg/100g, va cudi ciing la gao den Ong Tho c¢6 ham lugng
anthocyanin 240,24 + 1,69 mg/100g. D6 d6 gao den Tay Béc s& duoc chon lam nguyén ligu cho
cé4c thi nghiém tiép theo.
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So sanh véi cac két qua nghién ctu khac, ca ba loai gao den Viét Nam c6 ham luong
anthocyanin cao. Ham lugng anthocyanin trong gao den thuong mai Brazil 1a 116,58 mg/100g
[12], gao den Thai Lan 109,00-327,60 mg/100g [13, 19], gao den Trung Qudc 151,93 mg/100g
[13]. Tuy nhién, ham luong anthocyanin bi giam khi sir dung cac phuong phap xir Iy va ché bién
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3.2. Anh huéng ciia ky thuét xir Iy so' bd gao dén ham lugng anthocyanin va dic tinh cim quan

Nguyén li¢u trudc khi nghién duoc xir Iy so bd theo cac phuong phap khac nhau: phuwong

ph&p ngdm - nau - say, phuong phap rang va khéng xir ly (Bang 1, Hinh 3, 4 va 5).

Bang 1. Anh huéng ciia phuong phap xir Iy so bo dén cam quan cia bot va san pham

Maurang Mau ngam- Miu khéng

nau-say

xu Iy

Hinh 4. Anh huong ciia phuong phép xir Iy so bd
dén ham lugng anthocyanin trong banh
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y

@ (b)

Hinh 3. Bot gao den va san pham banh quy véi cac phuong phap xtr 1y so bo khac nhau.
(a) phuong phap rang, (b) phuong phap ngdm-nau-say, (c) khéng xir Iy so bo.

Su khéc nhau vé mit cam quan caa bot gao, khdi bot nhao va banh khi lan luot thay d6i cach
xu ly nguyen liéu (Bang 2 va Hinh 3). Phuong phap rang giup lam ddy mui huong dac trung c6
trong gao, dé xu ly trong viéc Xay gao nén san pham ¢6 mui thom bo va gao den manh, Cau tric
gion xop. Phuong phap ngam két hop véi ndu va say khong lam day mui cua gao den, cau tric
banh gion xop, tan trong miéng. Bot gao khong qua xur 1y so bo cho banh c6 mui thom cua gao
den va bo vira phai, vi ngot nhe, ciu tric gion Xop So véi phuong phép rang va khdng xu ly so
bd, bot gao trai qua phuong phép ngdm-nau- say khong cho cam quan banh t6t, vi phuong phap
nay lam mat mui thom ciia gao den du cau triic banh dé tan hon.

Phuong phap xir Iy so bd 1am anh huong dén ham luong anthocyanin trong nguyén liéu mot
cach dang ké (Hinh 4 va 5). Sy khéc biét co y nghia thong ké vé ham luong anthocyanin cua bot
gao va ty 1é that thoét anthocyanin véi cac phuong phap xir ly so bo khac nhau. Trong dé, phuong
phép khong xt ly nguyén liéu git lai duoc nhiéu ham luong anthocyanin nhit voi 251,67 + 1,17
mg/100g; phuong phép rang giit lai duoc 78,58 + 1,49 mg/100g voi ty I€ that thoét 70,39 + 0,56%:;
va phuong phap ngdm-nau-say lam hao hut hau hét anthocyanin 96,28 + 0,09%, chi con khoang
9,86 + 0,23 mg/100g.

_ Bot gao hau nhu giit nguyén ham luong anthocyanin, ty 1& hao hut rat thip 5,15 + 0,44%,
dong thoi cho cam quan san pham tot, khi str dung phuong phap khong xtr 1y so b nguyén liéu
trude khi xay.

3.3. Anh hwéng cia ty 1é gao den dén ham lwong anthocyanin va chat lwgng cam quan

Ty Ié bot gao den str dung thay thé bot mi anh hu0’ng dang ké dén tinh Chat cam quan va muc
d6 ua thich chung ctia banh quy (bang 2, hinh 6 va hinh 7). Banh quy c6 ciu tric gion x6p, co
hwong vi gan banh quy truyen thong hoac c6 mui gao den manh duoc wa thich nhat. Biém thi hiéu
dugc danh gia cao chu yéu ¢ céc ty 1€ gao den 10%, 20%, 70% va 80% so vai bot mi. Cac ty 1€
bot gao 90% va 100% cho banh c6 cau tric cing dén, it gion xop nén khong dugc wra thich.

127 HOA HOC - CONG NGHE THU'C PHAM



Nguyén L& Anh Minh, Chau Ngoc Nhw Huynh, Phan Thj Kim Ngén, Huynh Thj Diém Phdc, ...

Bang 2. Anh huéng cua céc ty I¢ bot gao/bot mi khac nhau dén cam quan
cua khoi bét nhao va banh quy

Ty 1€ Khdi bot nhao Banh sau nudng
bot o . o .
géo Mau, mui Trang thai Mau, mui, vi Trang théi
Mau vang nau, mui thom | Dong nhat, | Thom bo va bot mi, vi Banh na, gion xop,
10% ChAr s Ao 2 N A X o 12
bo va bot mi do6 am tot ngot, mau vang nau bé mat lang
Mau vang nau dam, mui DPong nhat, | Thom bo va bot mi, vi Banh na, gion xop,
20% RPN NP N A an X o 12
thom bo va bot mi do am tot ngot, mau vang nau dam bé mat lang
Mau vang nau dam, mii | Ddng nhat, Mui gao den va bot mi, Bénh na, gion xop,
30% L. NS thom bo, Vi ngot vira, Xy 12
thom bo, mui gao den nhe | d6 am tot oy A in bé mat lang
mau vang nau dam
Mau nau den, mui thom bong nhat, | Mui thom gao den va bo, | Béanh ng, gion xop,
40% .. Ao . . N PO
bo, mui gao den nhe do6 am tot Vi ngot vira, mau nau den | bé mat lang
Mau nau den, mui thom bong nhat, | Mui thom gao den va bo, | Béanh ng, gion xop,
50% .. TS . . N PO
bo, mui gao den nhe do6 am tot Vi ngot vira, mau nau den | bé mat lang
Mau nau den, mui thom Pong nhat, | Mui thom gao den va bo, | Béanh ng, gion xdp,
60% L. A . N X o 12
bo, mui gao den nhe d6 am vira | vi ngot nhe, mau ndu den | bé mat lang
Mau nau den, muii thom Ddng nhit, Mui thom bo, mii gao Banh na, gion x4p,
70% L. . R \ den manh, vi ngot nhe, Y
bo, mui gao den nhe do6 am vura A N bé mat lang
mau nau den dam
Mau nau den dam, mui Ddng nhét, Mui thom bo, mii gao Banh na, gion x4p,
80% .. N \ den manh, vi ngot nhe, Y
thom bo, mui gao den nhe | d6 am vira A - bé mat lang
mau nau den dam
Mau nau den dam, mui Ddng nhit, Mui thom bo, mui gao Banh na, gion x4p
90% .. N \ den manh, vi ngot nhe, A
thom bo, mui gao den nhe | d6 am vira o N nhe, bé mat lang
mau nau den dam
Mau nau den dam, mui Ddng nhit, Mui thom bo, mui gao Bénh na, hoi ctng, it
100% .. NS den manh, vi ngot nhe, NN U
thom bo, mui gao den nhe | do am vira gion xop, bé mat lang

mau nau den dam

90%

70% 80%

40%

Hinh 6. San phiam banh quy véi ty 1¢ bot gao thay thé bot mi khac nhau.
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Ty 1 bot gao dung thay thé bot mi Ty 1& bot gao dung thay thé bt mi

Hinh 8. Ham lugng anthocyanin cua banh
c6 cac ty 1€ bot gao khac nhau

Hinh 7. Biém cam quan muc do ua thich
cua banh cé céc ty I& bot gao khac nhau

Ty 1& bot gao den ting dan, ham lugng anthocyanin ciing ting c6 y nghia théng ké (Hinh 8).
Ham luong anthocyanin cao nhét & banh quy 100% gao den 53,12 + 1,42 g/100mg, thap nhat &
banh quy 10% gao den 4,6 £ 0,61 g/100mg. Cac ty 1€ gao den 20%, 30%, 40%, 50%, 60%, 70%,
80%, va 90% cho banh c6 ham luong anthocyanin 1an luot 1a 8,89 + 0,37, 14,84 + 0,61, 19,11 +
0,62, 25,39 + 1,30, 28,34 + 0,53, 32,70 + 1,65, 38,65 * 1,28, va 44,45 + 0,55 mg/100mg. Véi ty
1€ bot gao thay thé 80% bot mi, ham luong anthocyanin cua san pham duoc gia ting va van dap
{rmg nhu cau thi hiéu nguoi tiéu ding vé cam quan.

3.4. Anh hwéng cia nhiét dd nwéng dén ham lwgng anthocyanin va chét lwgng cam quan

Nhiét d6 nuéng banh anh huong rd rét dén chét lugng cam quan va ham lugng anthocyanin
cua banh (Bang 3, Hinh 9, 10 va 11). Ham lwong anthocyanin cta banh khi nwréng trong 15 phit
& nhiét do 155 °C 1a 46,43 £ 0,51 mg/100g; ¢ nhiét d6 165 °C 1a 38,65 + 1,28 mg/100g; & 175 °C
la 24,76 + 0,70 mg/100g; va & nhiét @6 185 °C 1a 5,98 + 0,37 mg/100g. Sy bién d6i ham luong
anthocyanin véi cac nhiét do nuéng khac nhau 1a c6 ¥ nghia thdng ké. Didu nay duoc giai thich
do anthocyanin kém bén & nhiét do cao. Nhiét do cang thap, ty 1¢ anthocyanin that thoat cang thap.
Cu thé, ty 1& thit thoat anthocyanin trong qua trinh nuéng 12 53,88 + 0,51%, 61,61 + 1,27%, 75,41
+ 0,69%, 94,06 = 0,37% khi thay d6i nhiét d6 nudng lan luot ¢ 155 °C, 165 °C, 175 °C, va 185
°C. V& mat cam quan, ¢ nhiét do nudng 155 °C, banh chwa dat d6 chin va ciu tric banh chua tét.

Bang 3. Anh huéng cia nhiét d6 nudng dén do 4m va cam quan banh sau nuéng.

Nhiétdo | Poam | Mui, vi Mau séc Trang théi

155 C |2 | YR B0 TR den |t g

165°C | 1,89% \')f‘;]'gtoht“nmh @ga" denvabo, | \ja den Chin du, gion xép, bé mat lang

175°C | 1,42% \’\//1|L;1Igtohtonmh @ga" denvabo, |\ dendam | Chin dau, gion xép, bé mat lng

185°C | 0,8% \'\/’l'fl'gtoht"nmh @ga" denvabo, | 51 dam Chin déu, gion xép, bé mat lang
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155°C 165°C

175°C

Hinh 9. San pham béanh quy véi cac nhiét do nuéng khac nhau.

50 A = 100
g 40 ? p. § 80 1 B g
E 10 g g D § 20 4 é g
= W a NI E RN
155°C  165°C  175°C  185°C 155°C 165°C  175°C  185°C
Hinh 10. Anh huéng cua nhiét d6 nudng Hinh 11. Anh huong ciia nhiét d6 nudng
dén ham luong anthocyanin trong banh dén ty 18 that thoat anthocyanin trong banh

3.5. Anh hwéng cia thai gian nwéng dén ham lweng anthocyanin va chit lweng cam quan

Thoi gian nudng c6 anh hudng rd rét dén chat lwong cam quan va ham luong anthocyanin
trong banh (bang 4, hinh 12, hinh 13 va hinh 14). O nhiét d6 nuéng 165 °C, banh c6 ham luong
anthocyanin 45,58 + 1,96 mg/100g vai thoi gian nugng 10 phat, 38,65 + 1,28 mg/100g vai thoi
gian nudng 15 phat, 30,64 £ 0,06 mg/100g vai thoi gian nudng 20 phat, va 23,84 £ 0,67 mg/100g
V6i thoi gian nuréng 25 phit. Su khéc biét ndy cé ¥ nghia vé mit thong ké.

Bang 4. Anh huéng cua thoi gian nudng dén do 4m va cam quan banh sau nudéng.

Thoi gian | Do 4m MUi, vi Mau sic Trang thai

Chua chin déu, khong xbp, bé
mat lang

Mui thom gao den va

. 0,
10 phat | 2,73% bo, vi ngot nhe

Nau den nhat

Mui thom gao den va Chin déu, gion xop, bé mat

. . .
15phat | 189% | - vi ngot nhe Néau den lang
. MUi thom gao den va « Chin déu, gion xop, bé mat
0,
20 phat | 1,63% | - vi ngot nhe Néau den lang

Chin déu, gion xdp, bé mat
lang

Mui thom gao den va

/ 0,
25 phit | 1,06% bo, Vi ngot nhe

Nau den dam

10 phat_. 20 phat 25 phat

Hinh 12. San pham bénh quy vai cac thoi gian nuéng khéc nhau.
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Hinh 13. Anh huong cua thoi gian nuéng Hinh 14. Anh huéng cua thoi gian nuéng
dén ham lugng anthocyanin trong béanh dén ty l¢ that thoat anthocyanin trong banh

Két qua khﬁng dinh vé mit thuc nghiém vé su phan hily anthocyanin. Véi cung mot nhiét do,
thoi gian chiu nhiét cang dai, sy that thoat anthocyanin cang cao. Cu thé, ty Ié that thoat
anthocyanin trong qua trinh nuéng 1a 54,73 + 1,95%, 63,18 £+ 1,21%, 69,56 + 0,05%,76,32 +
0,66% khi thay doi thoi gian nuéng lan luot ¢ 10 phit, 15 phat, 20 phdt va 25 phat. V& mat cam
quan, véi thoi gian nudng 10 phut, banh chua dat d chin va ciu triic banh chua tét. Do 6, thoi
gian nudng banh 15 phit dam bao ham lugng anthocyanin it t6n that nhat va cam quan tot. Hai
thong s thoi gian va nhiét d6 nudéng déu anh huéng manh dén ham lugng anthocyanin ctia san
pham. Nhiét d6 nudng cang cao trong thoi gian nuéng cang dai, ham lwong anthocyanin trong
banh giam rd rét, hay ty 1& that thoat anthocyanin cang cao.

3.6. Sur bién d6i ham hrong anthocyanin va chat hrgng cim quan trong thoi gian bio quan

Thoi gian bao quan khong anh huéng dang ké dén dic tinh cam quan cua banh (bang 5 va
hinh 15). Ham lugng anthocyanin ¢6 su thay doi nhe nhung khong déng ke sau 2 thang bao quan
(hinh 16 va hinh 17). Cu thé, lwong anthocyanin hao hut 0,81 - 1,18 mg/100g san pham (twong
g 2,08 - 3,06%), va ham luong anthocyanin cta san pham khong khac biét dang ké so voi mau
ban dau. Bén thang tha 3, anthocyanin bi phan huy 7,54 + 0,51%. Ham luong anthocyanin cua
banh sau 3 thang bao quan 1a 35,74 + 0,20 mg/100g san phém.

Bang 5. Anh hudng cua thoi gian bao quan dén d6 4m va cam quan san pham.

Thoi gian | Do am MU, vi Mau sac Trang thai
3thang | 2,26% wi\/&hﬁ;tgr?ﬁ;en va Nau den Eﬁg:ggk')?'gexﬁaﬁ bé mat l4ng,

1 thang 2 thang 3 thang

Hinh 15. San pham banh quy véi céc thoi gian bao quan khéc nhau.
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Hinh 16. Ham lugng anthocyanin cta banh Hinh 17. Ty ¢ that thoat anthocyanin cua banh
theo thoi gian bao quan theo thoi gian bao quan
4. KET LUAN

Nguyén liéu gao den dugc khao sat c6 ham lugng anthocyanin 240,24 - 265,35 mg/100g, cao
hon so véi cac nguyén liéu gao den khac duoc ghi nhan. Bot gao den nén duoc st dung truc tiép
Va0 qua trinh san xuét banh quy ma khong can cac qua trinh xu 1y nhiét so bo nhu rang, nau, sy,
nudng vi s& 1am that thoat anthocyanin dang ké. Thoi gian nuéng cang dai va nhiét do cang cao,
ham luong anthocyanin con lai cang it. Ché 6 nuéng 165 °C, 15 phat giup banh quy ¢6 dic tinh
cam quan va ham luong anthocyanin téi uu nhat. Banh quy thanh pham cé dic tinh cam quan tdt,
ddng thoi tang ham luong anthocyanin trong san pham 35,74 + 0,20 mg/100g. Anthocyanin bi
phan hay nhe theo thoi gian bao quan & diéu kién nhiét d thuong, bao goi kin trong tai PE va dit
trong bao bi gidy vai ty & hao hut 2,08 - 3,06% sau 1-2 thang va 7,54% sau 3 thang bao quan. Do
d6, gao den thuc su 1a mot nguyén ligu tiém ning dé thay thé mot phan hodc hoan toan bot mi
trong san xuat banh quy va viéc thuong mai hda san pham 1a dang mong doi.

Céc nghién cuu tiép theo c6 thé khao sat cac phuong phap bd sung dé gia tang ham lugng
anthocyanin trong san pham. Tac dong cua ham lugng anthocyanin trong san pham dén sy ting
cuong stirc khoe cua ngudi tiéu dung can dugc danh gia sau hon bang cac phuong phép in vitro va
in vivo. Ngoai ra, viéc tinh toan dé cdng thirc banh quy gao den c6 su can bang dinh dudng vé
ham luong dam, béo va carbohydrate co thé dugc can nhic.

Loi cam on: Nghién ctu nay do truong Dai hoc Cong nghiép thuc pham Thanh pho Ho Chi Minh
bao trg va cap kinh phi theo Hgp dong s6 35/HP-DCT ky ngay 09/9/2020.
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ABSTRACT

STUDY ON PRODUCTION OF ANTHOCYANIN RICH BISCUITS FROM BLACK RICE
(Oryza sativa L.)

Nguyen Le Anh Minh*, Chau Ngoc Nhu Huynh,

Phan Thi Kim Ngan, Huynh Thi Diem Phuc, Phan Thi Hong Lien
Ho Chi Minh City University of Food Industry

“Email: minhnla@fst.edu.vn

Black rice (purple rice) is of high nutritional value, especially its anthocyanin antioxidant
content, and is a suitable choice for adding to biscuits. The pretreatment methods, the ratios of rice
flour, and the different baking temperatures and durations were studied and evaluated on the
anthocyanin content and sensory properties. The surveyed black rice had anthocyanin content of
240.24 — 265.35 mg/100g, significantly higher than other studies. The preliminary heat treatment
of raw materials causes a rapid loss of anthocyanin content. The roasting and the soaking-cooking-
drying method lost about 70.39% and 96.28% anthocyanin, respectively. Therefore, rice flour
should not undergo pre-heat treatment before baking. Anthocyanin content lost about 61.61%
when baking at 165 °C for 15 minutes. Replacing 80% of wheat flour with rice flour caused the
highest anthocyanin content (38.65 + 1.28 mg/100g of product) and good sensory qualities.
Anthocyanin content after three months of storage tends to decrease slightly by 7.54%.

Keywords: Black rice, purple rice, anthocyanins, black rice biscuits.
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