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Anh hudng ciia bt qua xoai (Mangifera indica L.) dén tinh chat vt I,
hoat tinh chong oxy hoa va gia tri cim quan cia banh mi
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Tom tat:

Nghién ciru ndy nhim xac dinh ty 1& b6 sung bot qua xoai tdi wu dé cai thién chat lwong banh mi. Bot qua
xo0ai dworc bd sung vao cong thirc phdi tron banh mi & cac ty 1é khac nhau (0, 5, 10, 15 va 20%) dé danh gia
sw thay déi vé dic tinh ly-héa va cam quan. Nghién ctiru Khao sat cac chi tiéu: ty 1é tang thé tich, d clieng vo
banh, ham lwong polyphenol, flavonoid, kha nang khir goc tw do (DPPH) va danh gia cam quan. Két qua cho
thdy, khi bé sung 10% bét qua xoai, baAnh mi dat chit lwgng tot nhit véi ty 1€ ting thé tich 5,55 lan, dd cirng
v6 banh 0,56 N, ham lwg'ng polyphenol 0,42 mg Gallic Acid Equivalent (GAE)/g, flavonoid 0,16 mg Quercetin
Equivalent (QE)/g va kha niang DPPH dat 15,25%. Vé cam quan, san phim dwoc danh gia cao véi diém mau
sac 8,37; mui 8,13; vi 8,63; cdu triic 7,97 va mirc do wa thich chung 1a 8,53 diém. Nhw vay, viéc b6 sung 10%
bot qua xoai giup ning cao gia tri dinh dwé'ng va cam quan ctia banh mi, gép phan phat trién san phim méi
tir ngudn nguyén liéu tw nhién, giau chit chéng oxy hoéa va cé l¢i cho strc khoe ngwori tiéu dung.

Tir khéa: banh mi, bt qua xoai, chéng oxy héa, flavonoid, polyphenol.
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Effect of mango fruit powder (Mangifera indica L.) supplementation level on

physical properties, antioxidant activity, and sensory characteristics of bread
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Abstract:

This study aimed to determine the optimal supplementation level of mango fruit powder to improve bread
quality. Mango fruit powder was incorporated into the bread dough formulation at different substitution
levels (0, 5, 10, 15, 20%) to evaluate changes in physicochemical and sensory properties. The evaluated
parameters included volume expansion ratio, crust hardness, polyphenol content, flavonoid content, DPPH
free radical scavenging activity, and sensory evaluation. The results indicated that bread supplemented
with 10% mango fruit powder exhibited the best quality, with a volume expansion ratio of 5.55, crust
hardness of 0.56 N, polyphenol content of 0.42 mg GAE/g, flavonoid content of 0.16 mg QE/g, and DPPH
scavenging activity of 15.25%. Sensory evaluation showed high scores for colour (8.37), aroma (8.13), taste
(8.63), texture (7.97), and overall acceptability (8.53). Therefore, supplementation with 10% mango fruit
powder improved both the nutritional and sensory quality of bread, contributing to the development of new
products derived from natural, antioxidant raw materials with potential health benefits for consumers.
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1. Dt van de

Xoai Cat Hoa Loc 1a loai qua nhiét d&i c6 ngudn goc
tlr xa Hoa Loc, huyén Cai Be, tinh Tién Giang (truwéc sap
nhip). Qua xoai dwoc trong véi s6 lwgng 16m va tiéu thu
rong rai do c6 mui vi thom ngon, dac trwng, mong nwéc
va gidu dinh dwdng. Trong dd, thit qua xoai chira nhiéu
carbohydrate [1], lipid, acid béo, protein, amino acid va
acid hitru co [2]. Ngoai ra, qua xoai con cé cac vi chat dinh
dudng nhu vitamin A, B, B,, B,, C, E, biotin, pantotenic
acid, niacin, folacin; khoang chit nhw sat, phospho, kali,
natri, d6ng, magie; va cac hgp chit dinh dwéng nhw hop
chit polyphenol, flavonoid, chit diép luc, carotenoid va
cac hop chat dé bay hoi [2].

Viéc b6 sung qua xoai vao san phdm banh nhw banh
mi, banh quy... sé gép phan tdn dung nguén nguyén liéu
dbi dao, cling nhw nang cao gia tri kinh té cia qua xoai.
Bén canh d6, sdn phdm banh mi 12 loai thwc phdm dwoc
stt dung pho bién, gép phan da dang héa bira an hang
ngay. Trong s6 cac dong banh mi, banh mi brioche la mot
dai dién tiéu biéu cia nhém banh mi giau dinh dwdng,
banh mi dwoc 1am giau bang cac nguyén liéu nhw trirng,
bo, sita va dwong. Banh mi brioche c6 két cAu mém, min,
toi x8p nhw bong, vo thwong vang éng, rudt banh lai Am
va béo. Banh mi c6 nhiéu loai khac nhau nhwng c6 mot
diém chung 1a cic sdn phdm nay da phan chi st dung bot
mi. Do d6, viéc b6 sung mdt s6 thanh phan nguyén liéu
khac sé gép phén lam tang sw phong pht cho sdn phim
banh mi, hon nita bot qua xoai lai ¢6 rat nhiéu tinh chit
c6 loi cho strc khée cuia nguwoi tiéu dung [3]. Chinh vi vay,
anh hwdong cda ty 1&€ bd sung bdt qua xoai (Mangifera
indica L.) dén tinh chat vat ly, hoat tinh chéng oxy héa
va gia tri cAm quan cia banh mi dwoc thwc hién, nham
tao ra san pham c6 gia tri dinh dwdng cao, géop phan da
dang hod san phdm cling nhw dap rng nhu cau ngay cang
cao ciia nguwoi tiéu dung vé thuwe phdm tién loi va tét cho
strc khée.

2. Vat liéu va phuong phap nghién ciu
2.1. Nguyén vt liéu

Nguyén liéu: Qua xoai Cat Hoa Loc (Cong ty TNHH
MTV Thwong mai Sai Gon - Vinh Long), sita twoi khong
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dwong (Co.opmart Vinh Long), trirng ga (Co.opmart Vinh
Long), bot mi s6 13 Bakers’ Choice (ham lwong protein
11,5%-13%, Co.opmart Vinh Long), bo (Co.opmart Vinh
Long), dwong (Co.opmart Vinh Long), mudi (Co.opmart

Vinh Long), men kh6é Mauripan (Co.opmart Vinh Long).

Thoi diém thu hoach qud xoai: Thu hoach & thoi diém
85-90 ngay sau khi dau trai, °Brix dat 20-21%, ham
lwong chit kho dat 22-28%, ty 1é thit trai 80-82% va ty
trong trai 1,02, I4c ndy qua xoai Cat Hoa Loc sé cé chat

lwong tot nhat [4].

Quy trinh ché bién bot qud xoai: Qua xoai dwoc riva Ky
trong nwéc sach, got bé vé va phan hat, ti€n hanh cat thit
qua xoai thanh miéng mong déu nhau (0,5 cm). Thit qua
xoai siy khd bang may sdy ddi lwu thwec phdm 16 khay &
nhiét dé 70°C trong 10 gi¢. Thit qua xoai sau khi sdy kho
dwgc nghién min bang may xay kho da ning Yamafuji
(DE-300) trong 5 phut va riy & sang s6 72 (c& 0,26 mm)

dé thu duwgc bot qua xoai.
2.2. Phwong phdp nghién ctru

NoOi dung nghién cru: Khao sat anh hwéng cua ty
1& b6 sung bdt qua xoai (Mangifera indica L.) dén chit

lwong banh mi

B0 tri thi nghiém: Thi nghiém dworc thwe hién véi mot

nhén t6 va ba lan 13p lai.
Nhan td A: Ty 1& b6 sung bot qua xoai.
A,: i chirng (khong c6 bot qua x0ai)=100% bot mi.
A =5:95 (%w/w) bot qua xoai:bot mi.
A,=10:90 (%w/w) bot qua xoai:bot mi.
A,=15:85 (%w/w) bot qua xoai:bot mi.
A,=20:80 (%w/w) bot qua xoai:bot mi.
Tong s6 nghiém thirc: 5x1=5 (nghiém thirc).
Téng don vi thi nghiém: 5x3=15 (don vi thi nghiém).

Cong thirc ché bién banh mi dwoc thé hién & bang 1.
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Bang 1. Cong thirc ché bién banh mi.

Thanh phin Cong thirc phdi tron cho 100 g bot nhao
(2) A, A, A, A, A,
Bot mi 50,48 4796 4543 4291 40,38
Bot qua xoai 0,00 2,52 5,05 7,57 10,10
Bo 4,04 4,04 4,04 4,04 4,04
Trirng 4,04 4,04 4,04 4,04 4,04
Stra twoi 12,63 12,63 12,63 12,63 12,63
khong duong

Puong 9,59 9,59 9,59 9,59 9,59
Nwée 17,9 17,9 17,9 17,9 17,9
Mudi 0,71 0,71 0,71 0,71 0,71
Men 0,61 0,61 0,61 0,61 0,61

Mo ta thi nghiém: Can b6t qua xoai va bot mi theo ty
18 (0:100 (%w/w); 5:95 (%w/w); 10:90 (%w/w); 15:85
(%w/w); 20:80 (%w/w)), 9,59 g duwdng, 0,71 g mudi va
0,61 g men tién hanh trén kho. Sau dé, bd sung 4,04 g
trirng, 12,63 g sira twoi khong dwong va 17,92 g nwéce
vao hon hop, tién hanh nhao bot va bd sung bo, nhao bot
dén khi tao mang mong (dd 4m khdi bot nhao dat 45%),
tiép theo 1én men lan 1 (thoi gian 16n men: 20 phit, nhiét
do6: 32-34°C), tao hinh (khdi lwgng mdi banh dat: 27 g),
1én men lan 2 (thoi gian 1én men: 150 phit, nhiét d6: 32-
34°C) va nwéng banh & nhiét do 180°C trong 20 phut.
Tién hanh phan tich cac chi tiéu: ty 1& ting thé tich (lan),
do cirng cua vé banh (N), ham lwgng polyphenol (mg
GAE/g) va flavonoid (mg QE/g), kha nang DPPH (%) va

danh gia cdm quan.
Phwong phdp phan tich:

- Ham lwgng 4m (%): Ham lwgng 4m dwoc xac dinh

theo phwong phap sdy dén khdéi lwgng khong ddi [5].

- Ty 1é tang thé tich (I4n): Phwong phap do thé tich
(cm?®) va tinh toan ty 1é ting thé tich ciia banh mi (I4n)

[6].

+ Banh mi dwoc xem nhw Ia mot nira hinh ellipsoid c6
ba kich thwéc khac nhau.

+ Cong thirc tinh thé tich ellipsoid: V= 2xmx(abe).

+ Do banh mi c¢6 ddy dwgc xem nhw hinh tron nén ta

. 2 d
€O: Vhinh= 7 XnX(;)XZXh_
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trong do: d 1a dwong kinh banh (cm); h 1a chiéu cao banh

(cm).

0 o . 2 a\?2
+ Thé tich banh: V= EXTEX(E) xh (cm?).
+ Do thé tich banh ldc tao hinh va sau khi nwéng ta

tinh dwoc do ting thé tich cta banh (Ian):
+T§ 16 tang thé tich= 2 (lan).
1

trong do: V, la thé tich banh ban dau (cm?); V, 1a thé tich

banh sau khi nwdng (cm?).

- P06 cirng ctia v6 banh (N): dwoc x4c dinh bang thiét
bi Food Technology TMS-Pro do My san xuit. PO clrng
dwoc do tai vi tri trung tam cda banh, d6 dam xuyén 40
mm, toc d6 di chuyén ctia probe 40 mm/phit, sit dung

dau do c6 tiét dién 1a 5 mm?.

- Ham lwong polyphenols va flavonoid: Pwgc phan
tich theo phwong phép ctia R.M. Salleh va cs (2016) [7].

Trich ly polyphenols: Phwong phap tién hanh nhw sau:
0,5 gam mau dwoc tron véi 25 ml dung dich methanol
50% va HCI 1,2 M. Sau khi vortex (mdy lac 6ng nghiém)
xong, hén hop dwoc trich ly trong béng t8i bang water
bath (bé diéu nhiét) & 90°C trong 2 gid. Tiép theo, hon
hop dwoc ly tam & 3.000 vong/phtt trong 10 phut va
dwoc gitt & 4°C dén khi st dung cho cic bwdc phan tich

tiép theo.

Xdc dinh ham lwong polyphenol: Phwong phéap tién
hanh nhw sau: 40 pl cta dich trich (trong sau ly tam),
tron véi 1,8 ml thudc thir Folin-Ciocalteu’s phenol (dang
dung dich da dwoc pha lodng 10 14n bang nwéc cit). Sau
5 phut, thém 1,2 ml Na,CO, 20% va tron ky. Dung dich
sau d6 dwoc dé yén trong bong t6i 60 phut va do do hip

thu quang ph6 & bwéc séng 765 nm.

Gallic acid (pha truwéc vé 2,5 mg/ml, dén khi st dung
pha vé 2; 1,5; 1; 0,5 mg/ml) dwoc sir dung dé xay dung
dwong cong chuin (6 6ng nghiém) va két qua dwoc thé
hién nhu mg/g gallic acid cAn bang (mg/g GAE). Pwong
cong chuin dwoc xay dung trong khoang tir 0 dén 5

mg/g.
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Ong nghiém Dung dich acid gallic (mg) Thudc thir Folin Dung dich Na,C0,20%
1 (d6i chirng) 40 dich trich 1,8 ml 1,2 ml
2 (0 mg/ml) 40 nuwéc cat 0 1,8 ml 1,2 ml
3 (0,5 mg/ml) 40 a.gallic 0,5 1,8 ml 1,2 ml
4 (1mg/ml) 40 a.gallic 1 1,8 ml 1,2 ml
5 (1,5 mg/ml) 40 a.gallic 1,5 1,8 ml 1,2 ml
6 (2 mg/ml) 40 a.gallic 2 1,8 ml 1,2 ml
7 (2,5 mg/ml) 40a.gallic 2,5 1,8 ml 1,2 ml

Xdc dinh ham Iwong flavonoid: Phwong phép tién hanh
nhw sau: 0,5 ml dich trich dwoc tron véi 1,5 ml dung dich
ethanol 95%, 0,1 ml AICl, 10%, 0,1 ml CH,COONa 1 M va
2,8 ml nwéc cit. Hon hop nay dwgc 4 & nhiét do phong
khoang 30 phut trong bong t6i. Do hdp thu quang phé
cta dung dich dwoc do & bwéc song 415 nm. Quercetin
dwoc st dung dé xdy dung dwong cong chudn trong
khoang 0-100 pg/ml. Ham lwong flavonoids dwoc tinh

toan theo mg quercetin cAn bang/gram nguyén liéu kho
(mg QE/g).
Hoat tinh chéng oxy héa gobm kha nang DPPH: Duoc

thuwc hién theo phwong phdp cia M. Elmastas va cs
(2007) [8].

Qud trinh trich ly: Qua trinh nay dwoc thwc hién
nhw sau: 10 g mau dwoc nghién nhé va tron véi 100
ml methanol & nhiét dé phong trong 24 gio véi toc do
150 rpm. Qué trinh nay dwoc thyc hién téi khi dung méi
trich ly tré nén khong mau. Dich trich thu dwoc dwoc loc
qua gidy loc Whatman no. 1 paper. Sau dé dich loc dworc
dem di c6 quay & 40°C dé€ tach kho dung méi. Cao chiét
sau dé dwgc dat trong chai thuy tinh ndu va tén triv & 4°C

dé ngan chin sy oxy héa cho dén khi phan tich.
Khd ndng khir géc tw do (%):

Dich trich: 10 mg cao chiét dwgc hoa tan lai véi 10 ml

methanol.

0,1 mM dung dich DPPH tan trong methanol dwoc
chuén bi trwéc dé va 1 ml dung dich nay dwoc thém vao
3 ml dich trich. Hon hop dwoc lic kj va d€ yén trong
béng t6i & nhiét dd phong trong 30 phut. Sau dé d6 hap
thu quang phé (OD) dwoc do & buéc séng 517 nm bang
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may do quang phé UV-Vis. Gia tri OD ctia hon hop cang
thap thé hién hoat tinh DPPH cang cao. Kha nang DPPH
dworc tinh theo cong thirc sau day:

(AO_A‘)XIOO

Kha ning khit g6c tw do DPPH (%)=
0

trong dé: A la gia tri OD cla phan trng déi chirng (khong
chira dich trich tir nguyén liéu) va A, 1a gia tri OD cua

phan &ng c6 sy hién dién cua dich trich tir nguyén liéu.

Phwong phap danh gid cdm quan dwoc thyc hién
theo phwong phap cta S. Ahmad va cs (2007) [9] st
dung thang thi hiéu (hedonic scale) tir 1 (cyc ky khong
thich) dén 9 (cuc ky thich).

3. Két qua

3.1. Thanh phdn héa hoc co bdan va hoat tinh chéng
oxy hoa ctia bét qud xoai

Thanh phan hoa hoc va hoat tinh chéng oxy hoéa la
nhitng yéu té quan trong quyét dinh gia tri dinh dwdng
va tiém nang ng dung cta cac san pham c6 ngudn gdc
thwce vat. Két qua phan tich vé dac tinh hoa hoc va hoat
tinh ch6ng oxy héa clia bot qua xoai, cac chi tiéu bao gom
d6 d&m, ham lwong polyphenol téng, flavonoid tong va
kha nang DPPH dwoc trinh bay tai bang 3.

Bang 3. Thanh phan héa hoc co ban va hoat tinh chéng oxy héa
cua bot qua xoai.

Chi tiéu phan tich Két qua phan tich
b6 am (%) 5,10+0,08
Polyphenol (mg GAE/g) 2,50+0,12
Flavonoid (mg QE/g) 0,88+0,04
DPPH (%) 55,30+0,7
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Két qua phan tich bot qua xoai (bang 3) cho thiy, do
4m clia mau thip (5,10%), ndm trong nguwdng an toan
dé han ché sw phat trién cta vi sinh vat va kéo dai thoi
gian bdo quan san phim [10]. Ham lwgng polyphenol
va flavonoid 1an lwot dat 2,50 mg GAE/g va 0,88 mg
QE/g, phan 4nh ham lwgng chat chdng oxy héa tw nhién
dang ké trong nguyén liéu. Cac hop chit polyphenol
va flavonoid da dwgc chirng minh c6 kha nang DPPH
manh, gép phan nang cao hoat tinh sinh hoc cta thuc
phdm [11]. Pong thoi, kha ndng DPPH cua bot xoai dat
55,30%, twong dwong véi gia tri dwoc ghi nhan & cac
chiét xudt tir vo va thit qua xoai chin trong mot s6 nghién
ctru trwdre day [12]. Nhirng két qua nay cho thay, bot qua
x0ai c6 tiém nang tré thanh ngudén nguyén liéu tw nhién
giau chat chdng oxy hoa, thich hop &ng dung trong cac

san pham thwc phdm.

3.2. Anh hwéng ciia ty 1 b6 sung bét qud xoai dén
ty 1 tang thé tich ctiia banh mi

Ty 1é tang thé tich la chi tiéu phan anh kha ning n&
ctia bAnh mi trong qua trinh 1én men va nwéng - mot yéu
td quan trong quyét dinh d6 x6p, d6 mém, cling nhw chat
lwgng cdm quan ctia san pham. Vi vay, chi tiéu ty 1€ ting
thé tich gitp danh gid sy anh hwdng cta cong thirc ché
bién do6i v&i qua trinh 1én men, dong thoi gitp xac dinh
ty 1& nguyén liéu bd sung t6i wu nham dam bao banh mi
c6 do nd tot, két cdu nhe va cdm quan dat yéu cau. Ty 1é
tang thé tich cta banh mi tir ldc dinh hinh dén sau khi
nuéng khi thay déi ty 1€ b6 sung bot qua xoai dwoc thé
hién & bang 4.

Béxng 4. Anh hwéng cla ty 18 bd sung bot qua xoai dén ty 1é tang
the tich cia banh mi.

Nghiém thirc Ty 1€ tang thé tich
A, 3,85°+0,12

A, 5,22+0,15

A, 5,55%+0,27

A, 4,53%+0,09

A 4,70%°+1,72

Cac chi¥ cai khac nhau trong ciing mét cot hay cling mét dong biéu thi
khac biét co y nghia théng ké & mirc 5%. a, b, c, d, e trén cung mot
vat thé hién sy khac biét cé y nghia & mirc p<0,05 theo phép thir LSD.
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Tir két qua théng ké dwoc trinh bay trong bang 4 c6
thé thay kha ning treong né ctia banh mi bé sung bot
qua xoai c6 xu hwéng tang va sau d6 gidm din. Cu thé
tang & t 18 0% tir 3,85 1én & tj 16 5% 12 522 va & ty
1€ 10% 1a 5,55 sau d6 giam dan & ty 1€ 15% con 4,53
va 4,70 & ty 1& 20%. Trong qua trinh san xuit banh mi
b& sung bt qua xoai, do tinh bot xoai d3 dwoc lam chin
bang phwong phap siy nén sé& hit &m manh. Do d6, ty 1é
bdt qua xo0ai st dung sé anh hwdng téi do treong né. Két
qua cho thiy, d6 trwong n& gidm twong doi khi ty 1& st

dung bot qua xoai tang.

Theo két qua bang 4, ty 1& bot qua xoai bd sung &
mirc 5 va 10% banh cang thé hién ting thé tich ro rét.
Cu thé miu bot & ty 18 10% ty 1& tang thé tich dat 5,55
1a cao nhit. Vi bot qua xoai hdu hét cac loai trai ciy déu
chtra moét lwong dwong tu nhién kha cao nhu fructose,
glucose, sucrose, giip men hoat dong manh mé hon,
sinh ra nhiéu khi CO, hon [2]. Ngoai ra, b6t trai cay c6
ddé 4m cao giup gluten trong bot phat trién tot hon, tao
thanh mang lwéi dan héi bao boc cic bot khi sinh ra
trong qua trinh 1én men. Vi vy, b6 sung bot qua xoai &
ty 18 10% la ty 1& t6t nhat gidp treong né banh t6t. Tuy
nhién khi ting ty 1é b6 sung bot qua xoai, thé tich cua
banh c6 xu hwéng gidm ré rét. Hién twong nay lién quan
dén viéc bo sung ham lwgng dwong cao co trong bot qua
x0ai, dAn dén ndm men c6 thé gap khé khan trong qua
trinh chuyén héa va giai phong khi CO, khi 1én men [13].
K&t qua nay pht hgp v&i nghién ctiru ctia M.L. Sudha va cs
(2007) [14] cho thiy, thé tich bAnh gidm dan khi b6 sung
bt ba to (10, 20 va 30%). Nhin chung, bot qua xoai & ty
1é cao lam gidm kha nang trwong né ctia bot nhao la do
sw phalodng gluten [15]. M4t yéu t6 khac giy ra sy giam
thé tich banh mi c6 thé la tdc dong tiéu cuc ctia bot qua
xoai 1én qua trinh hydrat héa gluten va sw hinh thanh
mang luwdi gluten do sw canh tranh nwéc gitva chit xo va
protein gluten [16]. Nhitrng nghién ctru twong tw cling vé
viéc b8 sung bot trai cdy vao cong thirc banh mi da dwoc
bao cao [17].
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3.3. Anh hwéng ciia ty 1é bé sung bét qud xoai dén
do civng ctia vo banh mi

b6 cilrng clia vo banh mi la mot chi tiéu quan trong
phén dnh két c4u bén ngoai ctia sdn phadm sau khi nwéng,
anh hwdng truc tiép dén cadm quan va chit lwong téng
thé cia banh. V6 banh mi can dat dwgc d6 gion vira phai,
giup tao nén sy twong phan véi phin ruét banh mém
mai bén trong. Trong qua trinh nwéng, vé banh mi hinh
thanh tir sw bay hoi 4m, caramel héa dwong, Maillard va
sw bién tinh ctia protein - tinh bt. Cac phan rng nay tao
nén lép vé mau vang nau cung ciu tric gion va do cirmg
nhét dinh. Tuy nhién, cic yéu t6 nhw thanh phan nguyén
liéu, ty 1& nwéc, ham lwgng chit xo hodc phu gia thay
thé nhw bdt qua xoai va quy trinh nwéng déu co6 thé [am
thay do6i do cirng ctia v6 banh. Vi vdy, danh gid va kiém
soat dd cirng ctia vo banh mi 13 can thiét d€ dam bao san
phdm dat dwoc chit lwong cdm quan t6t nhit, dong thoi
duy tri d6 twoi ngon va kha nang bao quan. b6 clirng cia
v6 banh sau khi nwéng, khi thay ddi ty 1é b6 sung bot qua
x0ai dwgc thé hién qua bang 5.

Bang 5. Anh hwéng cha ty 1é bd sung bot qua xoai dén dé cirng
cua vo banh mi.
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banh khéng b6 sung bot qua xoai thay vao do6 1a 100%
bot mi, chinh vi viy ma san phdm banh & ty 1& 0% cho
lwc ddm xuyén cao va dwoc dung dé déi chiéu véi cac ty
1é bot b6 sung. Ham lwong chit xo cao va polyphenol tir
bt qua xoai lam gidm kha nang hinh thanh mang gluten,
anh huwdng dén d6 6n dinh va sy trwong né cia banh
[18]. Két qua nay phu hop v&i nghién ctiru cia C.M. Ajila
va cs (2008) [19] anh hwdng ctia ham lwgng chit xo dén
kha nang trwong n& san phim banh quy bd sung bot
vO qua xoai. Bén canh d6, kha nang gitr 4m cao cla bot
qua xoai cling gép phan duy tri d6 4m cho banh va anh
huwdng dén ciu tric mang lwdi gluten trong banh, lam
giam téng lwong gluten trong hon hop. Nho thé, vé cla
banh mi tré nén mém hon va dat diém cam quan (7,97

diém) t6t nhat trong cac mau con lai.

3.4. Anh hwéng cua ty 1é bét quad xoai bé sung dén
khd ndang khir géc tw do ctia san phdm bdanh mi

Kha ning khir gbc ctia banh mi bd sung bot qua xoai
dwoc thé hién cu thé qua bang 6.

Bang 6. Anh hwéng cua ty 1& bot qua xoai bd sung dén kha nang
khtr gbc tw do ctia san pham banh mi.

Nghiém thirc P9 clrng ciia vo banh (N) Ty 1€ (%) Kha nang khir géc tw do (%)
A, 6,31°+£0,06 0 8,089+0,10

Al 0,71°+0,04 5! 11,43+0,52

A, 0,56°£0,01 10 15,25°+0,94

A, 0,45+0,00 15 15,53°+0,52

A 0,36°+0,02 20 18,73+0,20

4

Céac chir cai khac nhau’trong cung mot cot hay cling mét dong biéu thi
khac biét cé y nghta thong ké & mirc 5%.

T két qua théng ké dwoc trinh bay trong bang 5 c6
thé thiy, dd cing clia vé banh mi c¢é xu hwéng giam khi
tang ty 1& b6 sung bot qua xoai. Cu thé, dé cirng vo banh
giam tr 6,31 N & ty 1€ 0% giam con 0,36 N & ty 1€ 20%,
&tylé 15%14 0,45 N. O ty 18 20% 13 0,36 N cho thdy ciu
tric vé bdnh mém hon. Ngwoc lai, & ty 1&é 5% do cing
v6 banh dat 0,71 N cho thiy & ty 1& nay san pham c6 vd
banh gion hon so véi ty 18 bot 10, 15 va 20%. O ty 1é 0%
dd clrng ctia banh dat 6,31 N 1a cao nhéit so v&i cac ty 18

bd sung bot qua xoai, 1a do & ty 1é nay thanh phin trong
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Cac chir cai khac nhau'trong cuing mét cot hay cing mét dong biéu thi
khac biét cé y nghia thong ké & murc 5%.

K&t qua nghién ctu cho thdy, kha ning DPPH c6 xu
hwéng tang dan khi ting ty 1é b8 sung bdt qua xoai. Cu
thé, & ty 1&é 0-20% kha nang DPPH ting 8,08-18,73%.
Kha nang khtr goc tw do DPPH & ty 1& 5% dat gia tri thip
nhit trong s cdc mau c6 ty 18 bd sung bot qua xoai 5%
(11,43%) va cao nhat & ty 1& bot 20% (18,73%). Con &
cac ty 1€ bot 10 va 15% kha nang DPPH lan lwot1a 15,25
va 15,53% va khong cé sw khiac biét y nghia thong ké
¢ do tin cdy 95% (p>0,05). Tuy nhién, & ty 1&€ bot 15 va

20% kha nang trwong né cua banh qua kém. Vi vy, ty 1é
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bot 10% la mot trong nhirng ty 1€ c6 thé noi tot nhat cho
san phdm va thé hién dwgc kha nang khir goc tw do cao.
Xem xét vé sw ton tai cla mdi twong quan tich cuc giiva
ham lwong polyphenol va DPPH [20], cho th4y rang kha
ndng chéng oxy hda ting lén trong cAc mau banh mi bé
sung bot qua xoai la do ham lwong polyphenol cao; cac
hop chit khic cé dic tinh chéng oxy héa (nhw vitamin C,
E, beta-carotene) va khoang chit trong bdt qua xoai gép

phan tao nén gia tri DPPH cao trong cac mau banh mi.

3.5. Anh hwéng ciia ty 1é bét qud xoai bé sung dén
ham Iwong polyphenol ctia san phdm bdanh mi

Cac hgp chit phenolic 1a nhitng thanh phin quan
trong va chiém ty 1é cao trong san phim bdt qua xoai,
cht yéu bao gom acid gallic va acid ferulic véi mét lwong
nhé céc acid hydroxycinnamic khac. Nhitng nhém hop
chat nay da dwgc chirng minh c6 tadc dung bdo vé stc
khoe con ngwoi. Vi vy, chi tiéu nay rat can thiét trong
bwéc dau nghién citru cac hoat tinh sinh hoc ctia san
phdm dwoc thé hién qua bang 7.

Bang 7. Anh hwéng cua ty 1é bot qua xoai bé sung dén ham lwong
polyphenol cia san pham banh mi.

Ty 1€ (%) Ham lwong polyphenol (mg/g GAE)
0 0,19°+0,01
5 0,25°+0,02
10 0,42°+0,04
15 0,48°+0,02
20 0,71°+0,01

Cac chiy cai khac nhau’trong cting mot cot hay ciing mét dong biéu thi
khac biét cé y nghia thong ké & mirc 5%.

Ham lwong polyphenol trong banh mi sau khi phan
tich, c6 su tang dan tir 0,19 mg/g GAE 1én 0,71 mg/g GAE
khi ting ty 1& bot qua xoai. Mau bdt & ty 1& b6 sung 20%
¢6 ham lwong polyphenol cao nhit dat 0,71 mg/g GAE.
Ham lwgng polyphenol cang cao, kha ning chdng oxy héa
cang nhiéu, c6 tic dung bao vé té€ bao khoi tén thwong
do gbc tw do, néu dwéng chit nay khong c6 hodc it khi
dé6 cac té bao co thé bi tdn thwong do sw thoai héa mo.
Tuy nhién, ty 1€ bot 10 va 15% ham lwong polyphenol
twong déi cao 0,42 mg/g GAE va 0,48 mg/g GAE so véi
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5% la 0,25 mg/g GAE, c6 sy khac biét y nghia thong ké
(p<0,05). K&t qua phan tich cho thiy, & ty 1&é 10%, ham
lwong polyphenol dat t6i wu nhit va c6 kha nang chéng
oxy hoa c6 thé dwoc str dung nhw mot ngudn cung cip

cac hop chit phenolic tdt cho sdn pham.

3.6. Anh hwéng cua ty 1é bét qud xoai bé sung dén
ham Iwong flavonoid ciia san phdm bdanh mi

Ham lwong flavonoid clia banh mi bd sung bot qua
xoai dwoc thé hién qua bang 8.

Bang 8. Anh hwéng cua ty 1é bot qua xoai bé sung dén ham lwong
flavonoid cua san phadm banh mi.

Ty 1€ (%) Ham lwong flavonoid (mg QE/g)
0 0,069+0,01
5 0,10°+0,03
10 0,16°+0,01
15 0,17°+0,03
20 0,28°+0,02

Céc chir cai khac nhau’trong cling mét cot hay cling mot dong biéu thi
khac biét cé y nghia thong ké & mirc 5%.

Két qua bang 8 cho thiy, ham lwong flavonoid trong
san phdm banh mi c6 sy ting din theo ty 1é b6 sung bot
qua xoai. Gia tri flavonoid c6 sw tang tir 0,06 mg QE/g
(& mau ddi chirng 0%) 1én 1an lwot 0,10; 0,16; 0,17 va
0,28 mg QE/g twong dwong véi cac ty 1é bo sung 5, 10,
15 va 20%. MAu bot & ty 1& b6 sung 20% da chirng minh
dwoc kha nang cling nhw cac chat chéng oxy hoa & ty
1é nay la cao nhat va day cling dwoc xem la ty 1€ t6i wu
nhit cho ham lwong flavonoid trong sdn phdm banh mi
bé sung bot qua xoai.

3.7. Anh hwéng cia ty 1é b6 sung bét qud xoai dén
gid tri cdm quan ctia banh mi

Gia tri cdm quan la yéu td quan trong quyét dinh chat
lwong ctia sdn pham sau khi ché bién. Chinh vi vy, viéc
phén tich cac gia tri cdm quan la tién dé cho viéc nghién
ctu va chon ra dwoc ty 1é phdi ché t8i wu nhit dé tao ra
mot sdn phdm banh dat chat lwong cao. Bén canh do6, cac
gia tri cdm quan ctia banh dwoc thé hién qua bang 9.

Tlr két qua bang 9 cho thay, diém cam quan vé mau
sac clia san phdm banh mi bé sung bot qua xoai cao nhit
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Bang 9. Anh hwéng cla ty 1é bé sung bot qua xoai dén gia tri cdam quan cta san pham banh mi.

NT Mau sic Mui Vi Ciu tric Sw wa thich chung
A, 6,571+0,63 6,70°+0,65 6,67°£0,71 6,87¢£0,63 6,709+0,70

Al 6,83%+0,65 6,83°+0,59 6,97°£0,76 7,135+0,78 7,00°+0,64

A, 8,37a +0,56 8,132+0,51 8,63%+0,49 7,97*£0,49 8,532+0,51

A, 7,57°+0,63 7,27°+0,58 7,43+0,68 7,30°+0,65 7,37°+0,49

A 7,20°+1,13 7,17°+0,75 6,97°+0,67 6,83°+0,65 7,07°+0,83

4

Cac chiv cai khac nhau trong cling mét cot hay cting mot dong biéu thi khac biét co y nghia thdng ké & mirc 5%.

&ty 18 12 10% dat 8,37 va thdp nhit & ty 18 0% dat 6,57.
Tuy nhién, ty 1& bot qua xo0ai b6 sung cang cao thi diém
cdm quan mau sic banh cang giam, & ty 1& 15% dat 7,57
va & ty 18 20% dat 7,20 khi ty 1€ b6 sung ting, mau banh
sam hon va dd sang giam. Vi vay, & ty 1& 10% banh mi c6
mau dep va dat di€m cam quan vé mau sic cao. Ngoai
ra, trong qud trinh siy lam giam ham lwong nwéc trong
qua x0ai, dAn dén ting ndng dd cac chit dinh dudng, lam
gidm sw phan huy cda ching.

Vé mui: Piém cdm quan vé mui cia mau banh mi & ty
18 b6 sung 5% dat 6,83, & ty 18 10% dat 8,13, & tj 18 15%
dat 7,27 va 20% dat 7,17 con & mau dd6i chirng khéng b
sung bot qua xoai dat 6,70 cé diém cadm quan thip nhit.
Diém cdm quan vé mui & mau banh bé sung ty 18 10%
dat diém cao nhat 1a 8,13, & mau 15 va 20% cho thay

khong c6 sw khac biét & 2 mau nay.

V& vi: Piém cam quan vé vi ciia san pham khi bé sung
bot qua xoai & ty 16 10% dwoc danh gid cao nhat dat s6
diém 12 8,63, & ty 1€ 0% dat 6,67 diém thap nhit khi chwa
b6 sung bot qua xoai. Ty 1& bot qua xoai bo sung & ty 1&
5% va & ty 18 10% banh c6 vi qua xoai khong nhiéu. O ty
1& 15% dat 7,43 va & ty 1& 20% dat 6,97 b6 sung bot qua
xoai nhiéu, anh hwéng dén vi dic treng ctia bAnh mi nén

diém cam quan thép.

Ve cau tric: O ty 1& 0% va & ty 1& 20% dat diém thap
hon rd rét so véi cdc mau con lai lan lwot 12 6,87 va 6,83.
O tylé 5% dat 7,13 va &ty 1é 15% dat 7,30, nhwng & mAu
10% doi vGi cdm quan vién cé diém cdm quan cao hon
12 7,97, diéu nay cho thdy & chi tiéu vé ciu tric thi mau
10% cho c4u tric tdt va mau dat diém t6t nhit trong céc

mau con lai.
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V@ su wa thich chung: Day 1a mot san phdm mdéi nén
viéc khdo st mirc do chap nhin (wa thich) cia nguwoi
tiéu dung ddi véi san phdm. Qua khao sat, do6 wa thich
cla san pham déu dat & mic dd thich nhe dén rat thich
(6,70-8,53 diém). O ty 1&é 10% dwoc wa thich nhat dat
8,53 diém, tiép dénla ty 1é 15%, ty 16 20% va ty 1& 5% c6
s6 diém lan lwot 1a 7,37; 7,07 va 7,00 diém nam & mirc
thich vira. Piéu nay cho thdy, danh gia vé sy wa thich
chung & ty 1& 10% la t6t nhat, c6 sw hdp dan vé téng thé
nén dwoc yéu thich nhat.

Nhin chung, két qua nghién ctu cho thy bd sung bot
qua x0ai vao san phadm banh mi néu b6 sung qua nhiéu
sé anh hwong dén dic tinh cam quan ctia banh. O ty 1é
10% dwoc danh gid cao nhat qua cac chi tiéu danh gia
cam quan vi lwgng bot qua xoai dwoc bé sung vao & mirc
vlra phai nén dwoc yéu thich.

4. Két luan

Qua két qua thi nghiém, viéc b8 sung bdt qua xoai vao
san phdm banh mi cho thiy tiém ning &ng dung ding
ké, vira nang cao gia tri dinh duwdng vira cai thién dic
tinh cdm quan ma con gép phan tin dung ngudn nguyén
liéu ndng san doi dao, gidm thiéu lang phi sau thu hoach.
Trong cac ty 1& thi nghiém, ty 1& b6 sung 10% bot qua
xoai cho két qua tot nhat, ddm bao cac chi tiéu chat lwong
nhu: ty 1& ting thé tich dat 5,55 1an, d0 cirng vé banh
(0,56 N), cung v&i ham lwong polyphenol va flavonoid
twong rng la 0,42 mg GAE/g va 0,16 mg QE/g. Pac biét,
kha nang DPPH dat 15,25%, cho thay tiém ning chong
oxy hoa cua san phdm. Ngoai ra, banh mi b6 sung bot
qua xo0ai & ty 1& nay ciing dat diém cam quan cao vé mau
sdc (8,37), mui (8,13), vi (8,63), ciu tric (7,97) va mirc
d6 wa thich chung (8,53), cho thdy sw chip nhin tét tir
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nguodi tieu dung. T nhitng két qua trén, c6 thé khang
dinh rang bot qua xoai khong chi 1a nguyén liéu méi c
gia tri sinh hoc cao, ma con c6 kha nang rng dung hiéu
qua trong san xuit thwc pham.
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