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Tom tit:
Chudi 12 loai qua phd bién tai Viét Nam nhwng c6 ty 1é ton thit sau thu hoach cao do
chin nhanh va khé bio quan khi chin. Nghién ciru nay nhim &ng dung chudi tiéu
(Musa acuminata AAA var. Cavendish) & ba mirc chin Khac nhau dya trén chi s0 mau
v6 (Peel Colour Index - PCI): PCI 6 (v6 chin vang), PCI 7 (vé c6 mdt vai dom den -
chin trirng cudc) va PCI 7* (trén 80% vé bi tham den) vao sian xuit banh mi ngot va
danh gia anh hwéng ciia mirc dd chin ciia chudi dén chit lwong banh. Chudi dwoc
nghién thanh puree va thém vao céng thirc banh mi ngot. Puree chudi va cic méu
banh dwgc danh gia chi tieu hoa - ly (dﬁ am, pH, duong tf;ng, axit tong, thé tich riéng)
va cam quan. Két qua cho thay, chudi & mirc chin cao c6 @6 Am va ham lwong d1r0’ng
cao hon, trong khi d¢ axit giam. Trong do, chu01 chin PCI1 7 glup banh mi c6 mau sic
hap dén, mui vi chuoi dac trung, ciu tric xop nhe va dat diém cam quan cao nhat
(8/9 diém - rat thich). Nghién ciru khang dinh chudi chin PCI 7, mic du it dwoe wa
chudng khi tiéu thu ¢ dang twoi, nhung la nguyén li¢u tiém ning cho ché bién thuc
pham, gép phin ning cao gia tri ndng san va giam thiéu ton that sau thu hoach.
Tir khéa: banh mi, cam quan, chi tiéu hoa - 1y, chudi tiéu, do chin.
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Abstract:

Bananas are a popular fruit in Vietnam but experience high post-harvest losses due
to rapid ripening and limited storability after ripening. This study aimed to
investigate the use of Cavendish bananas (Musa acuminata AAA var. Cavendish) at
three ripeness levels based on the peel colour index (PCI): PCI 6 (yellow ripe peel),
PCI 7 (peel with a few black spots - cuckoo egg ripe), and PCI 7+ (over 80% of the
peel blackened) in sweet bread production, and evaluate the effects of banana
ripeness on bread quality. Bananas were processed into a purée and incorporated
into sweet bread formulation. Banana purée and bread samples were evaluated for
physicochemical properties (moisture content, pH, total sugar, total acidity, and
specific volume) as well as sensory attributes. The results showed that bananas at
higher ripeness levels had greater moisture and sugar contents, whereas acidity
decreased. In particular, PCI 7 ripe bananas help bread have attractive colour,
characteristic banana flavour, and a light and spongy structure, and achieve the
highest sensory score (8/9 points, corresponding to “liked very much”). The study
confirmed that PCI 7 ripe bananas, although less preferred for fresh comsumption,
represent a potential ingredient for food processing, contributing to increasing the
value of agricultural products and minimising post-harvest losses.

Keywords: banana, physicochemical properties, ripeness level, sensory attributes.

Classification number: 2.10

1. Pit van dé

Chudi (Musa spp.) 1a mot trong nhing loai trai cay nhiét déi pho bién nhat trén thé
gidi, dong vai tro quan trong trong an ninh luong thyc va phat trién kinh té tai nhiéu quc
gia, bao gdm Viét Nam [1]. Tuy nhién, dic diém d& chin nhanh va kho bao quan sau khi
chin khién chudi tré thanh mét trong nhitng loai trai cay c6 ty 1é ton that sau thu hoach cao
[2]. Trong d6, chudi chin quéa do (chin cip do 7 trd 1én theo thang do mau cia vo PCI - vé6i
v6 bat dau c6 ddm tham den, thit qua mém - thuong bi loai bo khoi chudi cung tng tiéu
dung do khong phu hop thi hiéu nguoi tiéu dung [3, 4]. Udc tinh, gin 20% téng san luong
chubi bi lang phi & giai doan nay, trong dwong khoang 100 kg chét thai trén mdi tin chudi
san xuat [5].

Mit khac, nghién ciru cho thay, chudi chin qua van gitr gia tri dinh dudng cao, chira
nhiéu vitamin C, khoang chat (K, Na, Mg), cac hoat chit ¢6 hoat tinh sinh hoc cao nhu
polyphenols, flavonoids va duong tu nhién (sucrose, fructose va glucose) [6]. Ham luong
dudng trong chubi ting gap 7-10 lan khi chin nhd qué trinh thiy phan tinh bot [6, 7]. Diéu
nay mo ra tiém ning tin dung loai nguyén liéu nay 1am chét tao ngot ty nhién trong ché
bién thuc pham. Viéc tng dung chudi chin qua vao cac san phdm thue phdm nhu banh mi
ngot khong chi gitp giam thiéu lang phi thuc phdm ma con ning cao gi trj st dung cua



DOI: 10.31276/VJIST.2025.3567 Khoa hoc kj thudt vi cong nghé | Ky thudt thuc pham va dé uong

ndng san, pht hop voi muc tiéu phat trién thyc phdm bén vitng va kinh té tuan hoan trong
nong nghiép.

Banh mi 1a mot trong nhiing thuc phém co tur 1au doi va duogc tiéu thu rong rai trén
toan thé giéi voi mire tiéu thy trung binh tir 59 dén 70 kg mdi ndm trén dau ngudi [8]. Trong
ché bién banh mi, duong kinh tring thuong duoc sit dung nhu nguyén liéu tao ngot va hd
trg qué trinh 1én men. Viéc sir dung ham luong dudng c6 sin trong chudi chin ty nhién trong
ché bién thuc pham khong chi gop phan giam phu thudc vao duong tinh luyén, ma con nang
cao ham luong dinh dudng va huong vi ty nhién cho san pham. Trong nhitng nim gan day,
trong nudc c6 nhiéu nghién ctru hon vé img dung chudi chin trong ché bién thuc pham nhu
ruou chudi [9], chubi sy déo [10], nudc chudi [11], nhung cac cong bd vé tng dung chubi
chin trong ché bién cac loai banh con han ché.

Trén co s& do, nghién ctru nay dugc thyc hi¢n nham danh gia anh hudng cua viée
bd sung puree chudi ¢ cac mirc do chin khac nhau dén chi tiéu hoa - 1y va cam quan cia
banh mi. Két qua thu dugc c6 thé dong gop vao viéc phat trién cac san pham thuc pham
than thién voi moi truong, nang cao gia tri gia ting cho chudi - mot nong san ban dia -
dong thoi gop phan giam thiéu lang phi thyc pham trong chudi cung tng nong nghiép.

2. Vat liéu va phwong phap nghién ciru
2.1. Nguyén vt liéu sur dung

Nghién ctru sir dung chubi tiéu (Musa acuminata AAA var. Cavendish) duoc thu
mua tai chg' ddu mdi Bac T Liém, Ha Noi. Chudi duoc thu mua tai thdi diém dat do chin
v6 vang PCI 6 (A) theo phan loai mau sic ctia vo va tiép tuc dé chin toi cac do chin vo
trimng cudc PCI 7 (B) va chin v6 tham den PCI 7* (C) (hinh 1). Bén canh dé, nghién ctru
cling st dung cac nguyén liéu khac dé lam banh mi nhu bot mi sé 11 (Interflour, Viét
Nam), duong kinh tréng (Viét Nam), stra dac (Vinamilk, Viét Nam), triung ga (Viét Nam),
bo (Anchor, New Zealand), mudi hat nho (Visaco Mt tro1, Viét Nam), dau an (Tuong An,
Viét Nam), ndm men kho (Mauripan, Viét Nam).

i&\ (A)
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Hinh 1. Chudi tiéu & mirc 9 chin vé vang: PCI 6 chin vo vang (A); PCI 7 chin vo trimg
cude (B) va PCI 7* chin vo tham den (C).

2.2. Céng thirc ché bién

Cong thire ché bién banh mi ngot: 2 g men nd duoc hoat héa véi 50 ml nudc am,
15 g duong tinh luyén trong 10 phut. Sau khi men dugc hoat hoa, hdn hgp duge tron déu
v6o1 100 g bot mi, 0,5 g mudi an, 7.5 g stra dac c6 duong, 2,5 g dau an, 16 g tring ga, 0,15
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g axit ascorbic v6i may tron bot da dung Philips HR3750/00 cho t&i khi bot dong nhat.
Tiép tuc chia bot thanh cac khdi nho theo kich thuéc khudn banh va duge o trong 50 phit.
Sau khi khéi bot dd nd phong, tiép tuc nuéng voi ché d6 nhiét d6 1o trén 160°C va nhiét
d6 10 dudi 140°C trong 28 phut. Banh mi c¢6 bd sung puree chudi dugc thuc hién tuong tir
nhu cong thirc trén, nhung thay 50 ml nuéc bang 50 g puree chudi, giam 15 g dudng tinh
luyén xudng 5 g, khong bd sung thém axit ascorbic.

2.3. Phwong phdp phan tich cdc chi tiéu héa Iy ciia puree chuéi va banh mi ngot
thanh phim

Phwong phdp do dé dm: Do am cua mau duge do bang phwong phap siy kho t6i
khéi lugng khong d6i ¢ nhiét d6 105°C theo AOAC (Association of Official Analytical
Chemists) (2000) [12].

Phwong phdp do pH: Gié tri pH ctia mau duoc thyc hién bang may do pH Mettler
Toledo S220-K (SevenCompact S220, Thuy S7).

Phwong phdp ddanh gia ham leong axit tong s6: Ham lugng axit tong sd dugc xac
dinh theo phuong phap chuan d6 véi dung dich NaOH 0,1M cuing vai giot phenolphtalein
cho t6i khi xuat hién mau hong bén theo TCVN 5483:2007 [13].

Phwong phdp ddanh gid ham lwong dwong hoa tan tong sé: Ham lugng duong hoa
tan tong s6 duoc xac dinh bang phuong phap phenol-axit sulfuric. Cu thé, 1 ml mau sé
duoc phan tng v6i 1 ml dung dich phenol 6% va 5 ml dung dich axit sulfuric dac trong 20
phut. Sau d6 do d6 hap phu quang & budc séng 490 nm bang may do quang phd Genesys
10S UV-Vis Spectrometer (Thermo Scientific, M¥). Glucose duoc sir dung lam chat chuan
[14].

Phwong phdp do thé tich riéng ciia banh thanh phdm: Banh mi thanh pham dugc
cit theo kich thudc 5x5x5 cm va tién hanh do khéi luong bang can k§ thuat 2 s6 1é Ohaus
(PX3202, M¥). Thé tich banh dugc do bang phwong phap hat ké chiém chd. Thé tich riéng
1a ty 16 gitra thé tich va khdi lugng ctia banh thu duoc.

Phwong phdp do mau: Mau cta san pham duoc danh gia thong qua hé mau CIE
Lab str dung may do mau cim tay NR-12A (Nippon Denshoku, Nhat Ban). Vé6i gia tri do
sang L* c6 tir 0 dén 100, voi hai phan khong gian con lai 1 gia tri a* (tir xanh lyc dén do)
va b* (tir xanh duwong dén vang) [15]. Dua trén két qua do mau, chi s6 héa nau (BI - Brown
Index) dugc tinh toan theo cong thirc (1):

x-0,31 a+1,75 L
Bl = x 100, x =
0,172 5,645 ‘L+a—3,012 ‘b

(1)

Su khéc biét vé mau sic so voi mau dbi ching AE duoc tinh theo cong thire (2):

AE = \J(AL)2 + (Aa*)? + (b)? 2)
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Phwong phap danh gia cam quan: Panh gia cam quan dugc thyc hién tai Phong
Thuc hanh Cam quan, B mon Cong ngh¢ Thuc phém, Khoa Cong nghé Hoéa, Truong Pai
hoc Cong nghiép Ha Noi, trong diéu kién nhiét d6 phong duy tri & muac 25+2°C. Hé théng
chiéu sang bang dén dién duoc bd tri ddng déu, khong tao khoang toi, nham dam bao nguoi
thir ¢ thé quan sat va danh gia chinh xac dic trung cta san pham. Nhom ngudi thir (n=20)
gdm c4c tinh nguyén vién 1a sinh vién Truong Dai hoc Cong nghiép Ha Noi, do tudi tir 18
dén 22, ty 18 nam va nit tvong duong, khong c6 tién st di Gtng voi thanh phan san pham
va khong sir dung chat kich thich. P& dam bao tinh khach quan, miu banh mi sau khi
nuéng duoc dé ngudi trong 2 gio, sau d6 ma hoa trude khi tién hanh thi nghiém. Nguoi
thir dugc cung cip mau theo trinh tw ngiu nhién va danh gia mic d6 yéu thich dua trén
céc tiéu chi vé mau sac, mui, vi, cdu trac va tong thé sir dung thang do Hedonic 9 diém,
trong d6 1 diém twong Gng véi “cuc ky khong thich” va 9 diém twong tmg véi “cuc ky
thich” [16].

Phuwong phép xir Iy s6 liéu: M&i thi nghiém déu dugc 1am lap lai 3 1an. S6 liéu dugc
xtr 1y tinh toan sir dung phan mém Microsoft Excel 2021. Phan tich phuong sai mot yéu
t6 (ANOVA) duoc xtr 1y bang phan mém PRISM 9 tai mirc y nghia a=0,05.

3. Két qua va ban luin
3.1. Thanh phén héa - Iy ciia puree chuéi nguyén liéu ¢ cdc dé chin khdc nhau

Thanh phan hoéa 1y cta puree chudi tiéu nguyén liéu thay doi khi & cac d6 chin khac
nhau (bang 1). P 4m cua thit qua twoi dao dong tir 73 dén 80% voi do chin do theo mau
sdc ctia vo PCI 6 (vo chin vang) t6i PCI 7* (trén 80% vo tham den). Su thay d6i ham luong
nudce anh hudng téi cau tric cia thit qua. Chudi cang chin, lugng nudc trong chudi cang
tang, thit qua cang mém. Nguyén nhan c6 thé do nudc 1a san pham cua qua trinh ho hap
hoan toan & qué tuoi, ciing nhu do nudce c6 thé di chuyén tir vo vao thit qua trong qua trinh
chin. Két qua nay ciing phtt hop véi nghién ctru ciia R.B. Watharkar va cs (2020) [6] va
ctia S. Thaiphanit va cs (2010) [17]. Cac két qua da chi ra ham luong nuéc trong chudi
tang dan tir 75 dén 80% véi d6 chin ctia qua tir PCI 6 (vo chin vang) - PCI 8 (50% vo vang,
50% vo tham den) [6, 17].

Bang 1. Chi tiéu héa - 1y ciia puree chudi tiéu nguyén liéu & cac dd chin khac nhau

, Y en Puree chuoi tiéu chin Puree chuoi tiéu chin  Puree chuoi tiéu
Cac chi tiéu

cip do PCI 6 cip do PC17 chin cip dé PCI 7*
Do am, % 73,86+0,04° 74,63+0,02° 79,48+0,09¢
Ham lugng duong hoa tan téng, % 34,01+0,63% 45,71+0,90° 43,24+0,12°¢
Ham luong axit tong sd, % 3,070,032 2,45+0,01° 2,23+0,03°
pH 4,17+0,01° 4,83+0,01° 5,32+0,01°
Chi sb hoa nau (BI) 46,31+1,50° 46,35+1,75° 55,81+6,530

Gia trj cé chir cai khac nhau trong cuing mot hang thé hién sy khac nhau cé nghia (p<0,05).
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Ham lugng dudong hoa tan tong sd trong chudi ting dang ké tir 35% 1én 47% tir 46
chin PCI 6 sang PCI 7 khi qua dat do chin cuc dai, qua trd nén ngot hon. Két qua nay
turong dong véi két qua tim thiy trong nghién ctru ciia J.W.Kim va cs (2013) [18] v6i ham
luong duong hoa tan tong sb ting tir 39% 1én 44% & cung d6 chin. Tuy nhién khi tiép tuc
dé qua chin tiép t6i PCI 7* thi ham lugng duong hoa tan tong sd lai giam xudng mot cach
dang ké (47% xudng 44%) do qua trinh ho hip cia qua.

Ty 1€ dudng va axit co lién quan chdt ché to1 huong vi cua qua khi chin. B§ chua
ctia qua duoc thé hién thong qua gia tri do pH va ham lugng axit hitu co tong sd. PO chua
giam nhe khi chin v&i ham lugng axit téng sé giam nhe tir 3,07% xudng 2,23% khi qua
cang chin tir PCI 6 sang PCI 7%, giam hon 20%, twong duong véi két qua tim thiy trong
nghién ctru ciia S. Thaiphanit va cs (2010) [17] (giam tir 3,47% xubng 1,92% khi ting do
chin ctia chudi tir PCI 6 t6i PCI 8). Hon nita, nghién ctru d4 chi ra rang cac axit chinh trong
chubi 1a citric, malic va oxalic [19]. Su giam ham luong axit tong sé do két qua cia qua
trinh hd hap trong qué trinh chin cua qua. Két qua nay hoan toan phu hop véi su ting gia
tri pH ctia puree dich chubi khi do chin tang dan.

Mau sic cua puree dich qua ciing thay d6i theo do chin ctia qua va duoc thé hién
thong qua chi s6 hoa nau. Chi s6 hoa nau cia puree chudi ting dan theo do chin tir 46 dén
56, trong d6 rd rang nhat khi chudi chin cip d6 PCI 7*. Hay néi cach khac, chudi cang
chin thi puree ctia né cang sim mau. Sy héa nau & thit qua thuong xay ra trong céc té bao
clia qua chin, noi su mat di kha ning ngin cach cho phép phenol tiép xuc véi cac enzyme
oxy hoa cua chiing din t6i qua trinh oxy héa enzyme cac hop chét phenolic bai polyphenol
oxidase (PPO) va peroxidases (POD) [20].

Nhu vy, puree chudi voi dic trung hon 70% 1a nudc, ham luong duong hoa tan
téng sd cao, c6 chira nhiéu axit hitu co, phit hop dé ché bién banh mi ngot, khong can bod
sung thém nude, giam ham luong duong thém vao.

3.2. Thanh phin héa - Iy ciia banh mi ngot bé sung puree chuéi tiéu chin

Trong thi nghiém, 50% puree chudi chin so vé&i khéi luong bot mi ¢ cac do khac
nhau dugc bd sung trong qué trinh ché bién banh mi ngot dé dam bao do ngot va ham
lwong nuéce twong dwong véi mau ddi chimg. Két qua bang 2 cho thiy, sau khi bd sung
puree chudi tidu & cac d chin khac nhau, chat lvong banh mi thay d6i dang ké. Do am
ctia banh mi khi bb sung puree chudi nam trong khoang 34-39%, cao hon dang ké so véi
mau d6i chimg khong bd sung puree chudi (32%). Su ting d6 4m cua banh ty 16 thuan voi
d6 chin chubi sir dung va hoan toan phu hop véi két qua do am cua puree chudi thu duoc
tai bang 1. Ham luong d6 4m cao giip banh mém nhung ddng thoi cling 4nh huong toi
thoi gian bao quan cua san pham.
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Bang 2. Chi tiéu héa - 1y ciia banh mi bo sung puree chudi & cac cap d chin khac

nhau.
Mau dbi chim Banh mi Banh mi Banh mi
Cac chi tiéu (khong chu 6i)g chudi tiéu chin chudi tiéu chin cip chudi tiéu chin cip
g chp 49 PCI 6 d PCI 7 d PCI 7*
Do Am, % 32,1040,26° 34,71£0,26° 35,2340,24 38,40+0,23¢
Ham 1 ‘
am luong duong 3¢ 70, 550 39,151,000 40,82:£0,64° 34,95+0,15¢
hoa tan tong, %
gar; lwong axit tong, 5y 4 o1 2,79+0,05* 2,50+0,02° 1,95+0,05°
s /0
pH 5,1240,01° 4,90+0,01° 5,2140,01° 5,24+0,01°
Thé tich riéng, cm¥/g ~ 4,22:0,02° 4,300,01° 4,68+0,02° 4,65+0,03

Gia tri ¢ chit cai khac nhau trong cing mét hang thé hién sy khic nhau cé nghia (p<0,05).

Do chubi chin chtra nhiéu duong tu nhién, cong thirc banh mi c6 bd sung puree
chubi duoc giam khoang ~34% luong dudng tinh luyén so véi mau ddi ching nham tranh
vi ngot qua muc. Két qua danh gia ham luong dudng hoa tan tong sd ctia banh mi thanh
pham khi b6 sung puree chudi nam trong khoang 34-41%. Trong d6, mau banh mi sir dung
puree chudi chin cip d6 PCI 7 (vo tring cudc) c6 ham luong dudng hoa tan cao nhat
(=41%), phan anh d6 ngot cam nhan cao hon rd rét so v4i cac mau con lai va d6i chung.
Mit khac, ham luong axit tong sb trong san pham banh mi c6 sy giam nhe nhung khong
c6 su khac biét dang ké so voi mau ddi ching khi bd sung puree chudi chin & cip d6 PCI
6 va PCI 7*. Ham lugng axit hitu co giam kéo theo gia tri pH tang 1én.

Thé tich riéng cua banh mi c6 bo sung puree chubi dao dong tir 4,30 dén 4,68 cm?/ g,
cao hon so v6i mau d6i chimg. Thé tich riéng tang phan dnh banh c6 cau trac xop hon,
khéi lwong nhe hon sau khi bd sung puree chudi. Trong do, banh c¢6 bd sung chudi chin
tring cude va chin qua d6 c¢6 cau trac nhe va x6p nhat. Diéu nay c6 thé giai thich do ¢ do
chin PCI 7 va PCI 7* ham luong dudng hoa tan tong sb dat cao nhat (bang 1), 1a co chat
thuan loi cho nAm men Saccharomyces cerevisiae, giip qua trinh sinh khi CO2 manh mg,
gitip banh né t6t hon, c6 cdu tric xop hon. Két qua nay twong déng voi nghién ciru cia K.
Hosokawa va cs (2020) [21], trong d6 banh mi bd sung 10% bot chudi chin trimg cude
(tuan 1-3) va 5% duong c6 thé tich riéng 4,0-4,5 cm?/g, v6i gia tri cao nhat ghi nhan khi
bd sung bot chudi chin & tuan thir 2. Cau trac x6p ciing dugc thé hién qua luong cac 16
rong trong banh nhiéu va to hon khi bd sung puree chudi so voi banh déi ching (hinh 2).

Hinh 2. Lat cit banh
cac cap @9 PCI 6 (A), PCI 7 (C) va PCI 7+ (D).
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Bén canh d6, mau sic ctia banh mi thanh pham ciing thay doi ro rét sau khi bo sung
5% puree chudi & cac do chin khac nhau dugc thé hién qua hinh 2 va két qua do CIE Lab
(bang 3).

Bang 3. Két qua do hé mau CIE Lab, chi s6 héa nau va dg khac bi¢t mau sac cuia banh
mi b6 sung puree chudi voi cac do chin khac nhau.

He ma M4iu dbi chirng Banh mi chudi tiéu  Banh mi chudi tiéu chin ~ Bénh mi chudi tiéu
€ mau z r y ,
: (khong chuoi) chin cap @4 PCI 6 cap dp PCI 7 chin cap d¢ PCI 7*
L* 51,17+0,54° 50,5640,08° 57,63+1,06° 50,53+0,44°
a* 1,78+0,06° 1,95+0,06° 2,00+0,09* 0,85+0,14°
b* 14,58+0,14° 15,57+0,22 19,80+0,22° 12,830,314
Ch-. A h ,

sofoa 35,39+0,36° 38,870,500 43,69+0,85¢ 29,89+1,28¢
nau (BI)
AE . 1,2540,28° 8,34+1,34° 2,1240,29°

Gid tri c6 chit cai khdc nhau trong cung mét hang thé hién su khic nhau cé nghia (p<0,05).

Duya trén céc gia tri c6 trong bang co thé thay gia tri L* dai dién cho do sang cua
cac mau, gia tri L* cang cao thi mau cia mau cang sang. Gia tri a* cua cac mau banh mi
c6 gia tri duwong dao dong tir 0,85 dén 2,00 c6 nghia 1a cac mau c6 thién hudng mau do
nhe. Gia tr1 duwong cling do dugc voi gia tri b* dao dong tur 12,83 dén 19,80 phu thudc vao
d6 chin puree chudi bo sung vao banh. V&i gi tri b* cang cao thi mau c6 mau vang cang
dam. Vi cac gia trj L*, a* va b* dat cao nhat lan luot 1a 57,63, 2,00 va 19,80, mau banh
mi b sung puree chudi chin tring cude PCI 7 duoge ghi nhan c6 dj sang cao, sac do va
vang ndi bat, két hop chi s6 hoa nau BI cao nén banh c6 mau nau vang hap dan. Diéu nay
c6 thé giai thich do phan ing Maillard xay ra giita cic dudng khir va axit amin, lam ting
mau vang nau [22], dan téi chi s BI cao, nhung & d6 chin ndy ham luong carotenoid (tao
sdc vang) con cao, cao hon & d6 chin PCI 6 [19] nén banh c6 mau vang sang véi gia tri L*
cao nhat. Tiép theo, v4i gia tri L*, a*, b* thap hon, banh mi bd sung puree chubi tiéu chin
vang PCI 6 va banh mi dbi chiung c6 do sang trung binh, mau vang dam hon, hoi sic do.
Banh mi ¢ bd sung puree chudi chin qua d6 PCI 7* ¢6 mau sic kém hap din nhat voi cac
gid tri L*a*b* thap nhat.

Su khac biét mau sic (AE) tr 0 dén 1,5 duogc xem 1a nhé va hau nhu giéng hét nhau
néu quan sat bang mat thuong, AE nam trong khoang tir 1,5 dén 5 thi khac biét mau sac
c6 thé duogc biéu 10, trong khi AE 16n hon 5 thi biéu hién mot cach rd rang [23]. Tir két qua
thu duoc cho thiy, mau banh mi bd sung chubi chin tring cubc PCI 7 ¢6 hiéu tng mau
tich cuc, dé nhan théy, va su khac biét rd rét vé mau so véi dbi chimg. Trong khi d6, mau
banh mi c6 bd sung puree chudi chin vang PCI 6 va va chudi chin qua do PCI 7+ it khac
biét hon. Két qua nay hoan toan phu hop véi hinh anh quan sat dwgc & hinh 2.



DOI: 10.31276/VJIST.2025.3567 Khoa hoc kj thudt vi cong nghé | Ky thudt thuc pham va dé uong

Két qua danh gia cam quan banh mi chudi theo thang do Hedonic 9 diém duoc trinh

bay trong hinh 3.
=== Banh mi khéng c6 chudi BM Chudi chin vang BM Chin trimg quéc BM Chin qua d¢
Mau

9

8 a

A

5 c

4

Téng thé 3 o« Mui
b 2 b
c d C
1 d
0
C
e
A b
——
b
a
CAu trac aVi

Hinh 3. Két qua danh gia cim quan véi cAc miu banh mi ¢é bo sung puree chudi
v6i cac cap dd chin khac nhau. Gié tri ¢6 chir cai khac nhau trong cling mot tiéu chi thé
hién su khac nhau c¢6 nghia p<0,05.

Tir két qua hinh 3 cho thdy, banh mi c¢6 bd sung puree chudi chin & cdp do PCI 6 va
PCI 7 ¢6 diém cam quan mui va vi dat 6-8/9 diém cao hon 1-2 diém so v4i mau doi ching
do banh c¢6 mui chudi chin thom kha dé chiu va vi ngot tu nhién. Hrong thom cua banh
quyét dinh boi cac ester cta chudi chin (90% 1a cac ester cua acetate va butyrate) [6, 24]
trudc qua trinh 1én men, cac hop chat hinh thanh trong qua trinh 1én men banh mi va cac
hop chét hinh thanh tir phan tng Maillard va caramel héa trong qué trinh nuéng banh mi
[25]. Tuy nhién, khi b6 sung puree chudi chin ¢ cap d6 PCI 7¢, ham lugng dudng cao, 1én
men nhanh nén banh thanh phim thu duoc c6 mui vi ndng hon khién cho diém cam quan
mui va vi chi dat 3,4-3,6/9. Do ciu trac banh nhe va xép hon nén ciing diém cam quan cau
trac dat cao hon. Vi diém cam quan tong thé dat 8/9 diém (rat thich), banh mi c6 bo sung
puree chudi cap d6 chin PCI 7 (v6 chin trimg cudc) 12 banh mi dat diém cam quan yéu
thich cao nhat. Két qua nghién ctru cho théy, chudi chin cép do PCI 7 - mac du it duoc tiéu
thu ¢ dang tuoi - lai 1a nguyén liéu tiém ning trong nganh ché bién thyc pham, trong dé
c6 san xuat banh mi ngot, gop phan gia ting gia tri ndng san va giam thiéu ling phi. Chudi
chin qua ciing da thanh cong st dung trong ché bién banh quy cookie [26], cling nhu trong
ché bién banh bong lan va banh ngot nhiéu 16p [27].
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4. Két luan

Két qua phan tich cho thay puree chudi & mirc do chin PCI 6 dén PCI 7* c6 dic
diém chung 13 d6 4m cao, ham luong dudng ting va do axit giam, tir 46 gbp phan cai thién
cac dic tinh chat luong khi trng dung trong ché bién banh mi. Dac biét, khi st dung chudi
chin hoan toan (PCI 7) ¢ xuat hién dém nau, san pham banh mi ngot dat mau sic hap dan
hon, hwong vi thom rd rét va cu trac xop, nhe. Panh gia cam quan ciing cho thiy mau
banh bd sung puree chudi & cap do chin PCI 7 dat diém cam quan yéu thich cao nhat.
Trong céc nghién ciru tiép theo, chiing t6i dinh huéng nghién ctru mo rong danh gia toan
dién thanh phan dinh dudng cta san pham, khao sat anh hudng ctia cac phuong phap bao
quan puree chudi chin dén chat luong banh, mé rong danh gia thi hiéu ngudi tiéu dung,
dong thoi phan tich hiéu qua kinh té ciia cong thirc méi, nham hoan thién quy trinh cong
nghé phuc vu san xuit & quy mo coéng nghiép.
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