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ABSTRACT

Research on the optimization of ingredient percentages and baking
temperature of Pouteria lucuma formulated cookies was conducted using the
response surface method (RSM) for products with the best texture and color.
The central composite design (CCD) was applied to examine the effects of
ingredient percentages including lucuma flesh (25 — 35%), egg yolk (14 —
18%), baking powder (1,0 — 1,2% based on wheat flour weight), and baking
temperature (140 — 160°C) on product quality. The effects of 4 packaging
materials namely polyamide (PA), polyethylene (PE), polypropylene (PP), and
oriented polyproplene (OPP) on the total microbial count, texture, moisture
content, color and sensory of cookies during the storage times of 3, 5 and 7
weeks were analyzed. The results showed that optimized recipe were 27,2 —
29,0% lucuma, 15,3 — 16,7% egg yolk, 1,05 — 1,15% baking powder and
baking temperature 148,7 — 150°C which gave the best texture and color of the
product. The lucuma added cookies storag in PA, PP, and OPP packaging
remained the best quality, while PE showed the lowest products quality in 7
weeks of storage at room temperature.

TOM TAT

Nghién ciu nham t6i wu héa ty 16 nguyén liéu va nhiét d¢ nuwéng banh quy cé
bé sung lékima duwoc thuc hién theo phwong phap bé mat dap irmg (RSM) dé
tao ra san pham dat cdu triic va mau sdc t6t nhat. M6 hinh phirc hop trung
tam (CCD) da dwoc sir dung dé khao sat anh hwéng ciia ty 1é nguyén lidu (thit
qua lékima 25 — 35%, trimg 14 — 18%, bét no 1,0 — 1,2% tinh theo khoi liong
bét mi) va nhiét do meéng (140 — 160°C) dén chat lwong san pham. Anh hwéng
ciia 4 logi bao bi gom polyamide (PA), polyethylene (PE), polypropylene (PP)
va oriented polyproplene (OPP) dén mdt do vi sinh, dg ciing, dé am, mau sac
va chdt lwong cam quan san phdm ciing dwoc khao st sau 3, 5 va 7 tudn bdo
quan. Két qua cho thdy véi ty 1¢ lékima 27,2 — 29,0%, trirmg 15,3 — 16,7%, bot
no 1,05 — 1,15% va nhiét Ao nuong la 148,7 — 150°C, san phdm ¢6 cdu tric v
chdt heong cam quan vé mau sdc tot nhat. Banh quy bé sung lékima dong goi
trong bao bi PA, PP va OPP cho chat liwong tot trong khi bao bi PE cho chat
lirong san pham kém nhdt sau 7 tudn bao qudn ¢ nhiét dé méi trieong.

1. GIOI THIEU

Lékima (Pouteria lucuma) thudc ho hdng xiém
(Sapotaceae), trai ¢6 mau vang sim, mui thom dac

trung, pho bién trong ché do dinh dudng cua nhiéu
quoc gia nhu Peru, Ecuador, Chile, Mexico va Tay
Ban Nha (Yahia & Gulttierrez-Orozco, 2011). Thit
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qua chira nhiéu cac chat hoat tinh sinh hoc nhu
vitamin C (0,35-1,07 mg/g chét kho), B-carotenoid
(0,22-0,5 mg/g chat kho) va polyphenol (8,239
mg/g) nén lékima dugc biét ¢én nhu mot loai thuc
pham c6 cac tic dung: khang viém, lam lanh vét
thuong, chéng oxy héa, ha huyét p, khang khuan,
ngan ung thu,... (Fuentealba et al., 2016; Hien et al.,
2019; Hién va ctv., 2020; Pertiwi et al., 2020). Pac
bi€t, bot 1€kima co ty 1¢ carbohydrate l6n (119,4 —
344 mglg chét khd) nén n6 la ngudn cung cép nang
lwong va thay thé duong trong ché bién thuc pham
(Durakova et al., 2019, Krasteva et al., 2020). Trén
thé gioi, lékima da dwoc bd sung vao nhiéu san
phém thuc phém nhu: kem, stra chua, banh mi, keo,
banh ngot,...

Viét Nam c6 san lugng 1ékima thoi gian gan day
tang do gia 6n dinh va kha ning xuat khau ting
nhung san pham ché bién tir loai nguyén liéu nay
van chua pho bién (Lan va ctv., 2019). Gan day, mot
s6 nhom nghién ctru trong nudc da dé xuat cac qui
trinh san xuét bot dinh dudng tré em va rugu 1€kima,
trong d6 ham lugng dinh dudng cua 100 g bot 1a 2,5
mg vitamin C, 1,33 mg carotenoid tong s6, 0,3 mg
B-caroten (Hien et al., 2019; Lan va ctv., 2019;
Phuoc, 2020). Nham tan dung ngudn dinh dudng va
loi thé nong nghiép cua loai cay nay, ta can da dang
hoa cac san pham sir dung lékima dé dap ung nhu
cau ciia ngudi tiéu dung.

Banh quy 1a mot san pham phé bién tai Viét Nam
cung cip ngudn nang lwong 16n va dugc ngudi téu
dung ua chudng do tinh thom ngon, tién dung (Hoi
va ctv., 2009). Banh quy truyén théng duoc san xuat
tir bot mi, trimg, bo va duong; gan day dugc da dang
hoa st dung thém cac loai nguyén liéu khac nhu
khoai lang, bi do,... (Diing & Bién, 2016). Nghién
clru ndy nham tim ra cac thong sé ché bién t6i vu
cho san phdm banh quy bd sung 1ékima bao gom ty
1€ thit qua, ty Ié trang va bot ng, nhiét d6 nudng sir
dung phuong phap bé mat dap tng (RSM) va md
hinh phirc hop trung tam (CCD). Cac md hinh nay
dd dugc ap dung pho bién dé tdi wu hoa cac quy trinh
san xuat nhiéu san pham thyc phiam nhu banh quy,
ruou, banh mi, nude twong... vi lam giam chi phi va
thoi gian thi nghiém nhung két qua van cé y nghia
cao (Guan & Yao, 2008; Battaiotto et al., 2013;
Fuentealba et al., 2016; Thuy va ctv., 2015; Phan &
Nguyen, 2019). Nghién ctu cling xac dinh anh
hudng cua loai bao bi va thoi gian bao quan dén chat
lugng san phém tir do gop phan da dang cac san
pham thyc pham tir nguén nguyén liéu 1ékima giau
dinh dudng, tao ra cac san pham ¢6 ngudn gbc thién
nhién c6 loi cho stic khoe; dong thoi giup giai quyét
dau ra bén viing cho lékima.
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2. VAT LIEU VA PHUONG PHAP
2.1. Nguyén liéu va héa chit

Qua lékima mai chin, nguyén ven, khong bi sau,
hur hdéng, vo vang cam, mui thom dac trung duoc
loai bo vo va hat chi ldy thit qua. Bot mi da dung
(loai s6 8, duong bot Bién Hoa), bot ndi Mauri,
tring ga (V.food, Vinh Thanh Dat), bo lat
Newzealand va mudi an duoc sir dung.

Hoa chit sir dung trong phén tich thuc phim
gom: peptone, méi truong PCA, HCI, NaOH, thudc
thu dinotrosalisilic acid (DNS), ethanol, iod, tinh
bot, acetone c6 xuat xt Trung Qudc.

Bao bi gdm 4 loai 1a PA, PE, PP va OPP mua &
cura hang bao bi tai thanh pho Can Tho.

2.2. Phwong phap nghién ciru

2.2.1. Quy trinh ché bién

Céc nguyén ligu gdm: bot mi, bo 30%, duong
30%, mudi 1,1% tinh trén khéi luong bot mi. Cac
nguyén lidu con lai theo ty 1& khao sat gdm thit qua
1ékima, 1ong d6 tring, bot ndi. HoN hop bo va dudng
dugc danh dén khi dong nhit, sau d6 cho mudi voi
b6t né vao tron, cho thit qua Iékima va long do tring
vao khudy tron dén khi hon hop dong nhat va tao
kem trong khoang 2 phut. Hon hop dugc lam lanh
30 phut trude khi tao hinh va nudng & cac nhiét do
khao sét trong thoi gian 25 phut; tiép theo 1am ngudi
va dong géi san pham.

2.2.2. Bo tri thi nghiém

a. Thi nghiém toi wu hoa cdc thong S0 trén quy

trinh ché bién banh quy bé sung lékima

Thi nghiém duoc thiét ké theo phuong phéap
RSM st dung phan mem Expert Design 12; trong d6
mién tbi uu cua cac yéu té khao sat da dugce xac dinh
thong qua cac thi nghiém tham do gdm: ty 1¢ 1ékima
X1 (25 — 35%), ty 1€ long do trang X, (14 — 18%),
ty 1¢ bot ndi Xz (1,0 — 1,2%) va nhiét do nuéng X,
(140 - 160° C) (Bang 1). Ma tran quy hoach thuc
nghiém gdm 30 don vi thi nghiém va 6 diém trung
tam duoc trinh bay trong Bang 2. Kiéu thi nghiém
phuc hop trung tim CCD duoc lya chon nhim xéc
dinh mirc d6 anh huong cua cac yéu t khao sat dén
cac ham muc tiéu 1a cac chi tiéu theo doi g6m do
ctrng (Y1), mau sic (Yy). tir d6 xdy dung cac phuong
trinh hdi quy béc 2 c6 dang (phuong trinh 1):

Yo = ao+ XK, aX; + 35 a;X? +
2#] 1 aL}X X 1)

Trong d6, Yn 12 ham muyc tiéu, X;va X; 1a cac yéu
t6 khao sat, ao 1a hing sb hay hé sb hdi quy bac 0, a;
va aji lan luot 14 cac hé s6 hdi quy bac mot va bac
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hai mé ta anh huong cua yéu to Xi véi Yo, ajla hé
s6 hdi quy tuong tic mo ta anh hudng ddng thoi Xi
va Xj v6i Yn (Gong et al., 2012). San pham duoc toi
uu hoa theo huéng do cimg 1a 8,4 N (ciu triic dat
diém cam quan cao nhit va c6 tham chiéu banh quy
trén thi truong); gia tri mau vang (gia tri b trong hé
L*a*b) 1a tdi da (maximize) ddc trung cua banh quy
¢6 bo sung thém thanh phan Iékima (mau vang dat
diém cam quan cao nhat va c6 tham chiéu banh quy
trén thi truong).

Bang 1. B4 tri thi nghiém

Mirc ma hoa cia bién

Yéu tb khio sat

-1 0 +1
Ty 1€ % lékima X3 25 30 35
Ty 1€ % long do trimg X, 14 16 18
Ty 1€ % bot nd Xs 1,0 11 1,2
Nhiét d§ nudng X4 °C 140 150 160
Bang 2. Ma tran quy hoach thwc nghiém
Tyle Tylé Tylé Nhiétdd
STT Ilékima tring Dbot né nuwéng
(%) (%) (%) )
1 25 14 1,2 160
2 35 18 1,2 140
3 30 16 1,1 150
4 30 16 1,1 140
5 25 14 1 140
6 25 18 1,2 160
7 35 14 1 160
8 30 16 11 150
9 35 14 1,2 160
10 30 16 11 150
11 30 16 11 160
12 25 18 1 140
13 30 16 1,2 150
14 35 16 1,1 150
15 25 18 1,2 140
16 35 18 1,2 160
17 35 18 1 160
18 30 16 1,1 150
19 30 16 1 150
20 30 14 11 150
21 25 16 11 150
22 35 14 1,2 140
23 25 14 1,2 140
24 30 18 11 150
25 30 16 1,1 150
26 25 14 1 160
27 35 14 1 140
28 30 16 1,1 150
29 35 18 1 140
30 25 18 1 160
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b. Thi nghiém xdc dinh anh huong cua logi
bao bi bao qudan den chat lwong san pham

Béanh quy bd sung lékima dugc ché bién theo
diéu Kién toi uu cua thi nghiém 1 dugc dong gbi
trong cac tai mang 1 16p (PE, PA, PP, OPP) kich
thudc (17 x 27 cm), bé day 0,15 mm véi khéi lwong
30 g/gbi; han kin mi va bao quan ¢ diéu kién nhiét
do thuong (28 - 30°C). D9 cing, gia tri mau b*, do
am, mat sd vi sinh vat hiéu khi va cam quan San
pham dwoc danh gia tai thoi diém 3, 5 va 7 tudn. Cac
thi nghiém dwoc 13p lai 2 1an; két qua dwoc phan tich
bang phan mém thong ké Statgraphic Centurion XV,
st dung phén tich phuong sai ANOVA véi kiém
dinh LSD dé xac dinh sy khéc biét giita cac nghiém
thac khao sat & mic y nghia 5% (Hien et al., 2020).

2.2.3. Cdc phwong phdp xdc dinh chdt lwong

san pham

Céu trac (d6 cang) cua san pham dugc do trén
thiét bi TMS pro (Trung Qudc) theo phuong phap
nén moét chu Ky (d6 cing duoc xac dinh 1a luc dinh
hay luc nén cuc dai); sir dung dau do hinh tron véi
cac thong s6 compression degree: 80%, pretest
speed: 2.5 mm/s, test speed: 2,0 mm/s, retraction
speed: 10,0 mm/s, va trigger force: 20 g (Song et al.,
2019); cac mau banh ¢6 kich thuéc 1,5 x 2 x 0,5 cm.

Gia tri mau cua san pham dugc xac dinh bang
méy do mau colorlite sph870; vi banh quy bd sung
1ékima c6 mau séc vang dic trung nén muc do vang
cua banh (gia tri b* trong hé mau CIE L*a*b*) dugc
sir dung trong nghién ctru nay dé khao sat.

Cam quan san phim duoc danh gia theo phwong
phap cho diém, trong do cac chi tiéu cam  quan mau,
mui, cau tric va vi duoc cho diém tir 0 dén 5 (gié tri
cam quan tir kém dén t6t) va dwoc danh gia boi it
nhét 15 cam quan vién.

~ Chi ti€u vi sinh vat téng s6 xac dinh bang cach
dem khuan lac phat trién trén moéi truong PCA
(TCVN 4884-1:2015).

3. KET QUA VA THAO LUAN
3.1 T(‘),i uu hoda cac ye",:u té trong quy trinh ché
bién banh quy bo sung lékima

Phuong phap bé mit dap ung la mdt quy hoach
thyc nghiém nham lam _giam thiéu sd lugng thi
nghiém nhung két qua van dam bao do tin cay nén
dugc ung dung nhiéu trong t6i uu hoa cc qua trinh
ché bién thyc pham (Song et al., 2019; Giang va ctv.,
2021). Két qua nghién ctru di ching minh sy anh
huong cua cac yéu té khao sat gom ty 18 cac nguyén
lieu (thit qua lekima, trang, bot ng) va nhiét do
nudng dén cdu trac (d6 cing) va mau vang ctia banh
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thanh pham. Sé liéu thong ké cho thiy ca 4 yéu té
khao sat déu anh hudng dén cac chi tiéu chat lugng
theo mé hinh hdi quy bac 2 (Bang 3); khi ting gia
tri cac yéu tb trong pham vi khao sat thi céc chi tiéu
chat lugng ¢6 xu hudng ting theo nhung dén mot
gi4 tri tdi wu nhat dinh va s& giam dan. Gia tri p-
value ctia m6 hinh cang nho va Lack of fit cang 16n
(su thiéu phu hop khong ¢ ¥ nghia cang 16n) thi
mirc d6 phit hop ciia mé hinh cang tang. Két qua cho
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thdy ciia cac mo hinh déu co p-value rat nho hon
0,05 (p = 0,0001) va va F-value Lack of fit lon (F-
value cta d6 ctng va mau sic lan Iuot 13 0,3196 va
2,28) ching to cac mo hinh phu hgp. Ngoai ra, céc
hé s6 R? (coefficient of determination) ciia hai mé
hinh déu 16n hon 0,98 ciing cho thay twong quan cao
gitra m6 hinh dy doan va cac gia tri thuc nghiém
(Guan & Yao, 2008; Thuay va ctv., 2015; Huy va
ctv., 2017)

Bing 3. Cac mé hinh hdi quy bac 2 du doian méi quan hé giira yéu to khao sat (ty 1é nguyén li¢u va nhiét
do nwéng) va ham muc tiéu (do clrng, mau vang)

Chi tiéu ) F- value . A
chét lwong R Lack of fit p - value Mo hinh béc 2
Do cliing = 8,5 — 1,23X;— 0,4167X,— 0,3339X3 +
Do clng 0,998 0,3196 0,00015,43X4+ 0,1288X1X3— 0,055X1X4— 0,07X2X35—
0,2112X,X4 — 0,0925X3X4— 0,494)(22 + 2,3X42
N Gia tri b* = 48,62 + 0,3456 X+ 0,3578X,— 3,01 X4
Mau sac 0,966 2,28 0,0001 ~ 0,2281X X, 0,7469X: X4 5,68X42
"5 10 =
=l 5' —
& -

T T T T T
10

Thuc nghiém

a) Do cimg (R? = 0,998)

42 _|

40

Thuc nghiém

b) Gia tri b (R? = 0,966)

Hinh 1. Do thi hdi quy tuyén tinh biéu hién su twong thich giira gid tri thuc nghi¢ém va gia tri dy doén
cia do cirng (hinh a) va mau sac (hinh b)

3.1.1. Anh hwong ciia cdc yéu té khdo sat dén dg
cung Cua banh quy lékima

Céc thanh phan nguyén liéu va diéu kién nuéng
déu dong vai tro quan trong tao ciu tric cua banh
quy. Két qua qua phwong trinh hdi quy cho thiy
nhiét d6 nuéng anh huéng nhidu nhat dén d6 cing
ctia banh, tiép theo 1 ty 18 1ékima, trimg va bot ng
(P < 0,05) (Bang 1, Hinh 2a). Céu truc nd x6p cua
banh quy dwoc tao nén tir nhitng lién két hoa hoc
trong qua trinh hinh thanh mang luéi gluten — thanh
phan protein chinh trong nguyén liéu bot mi. Thit
qué lékima khong c6 gluten va ¢ 4m cao nén khi bo
sung 1ékima vao lam ty I¢ gluten trong khéi bot nhao
giam, do 4m ting dan dén banh khi nuéng bi mém
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va giam tinh rdng x6p. Long dé tring chira thanh
phan lecithin c6 tic dung nhii hoa tao ra su dong
nhat cao trong khéi bot, tao cdu trac mém xop;
nhung ham lugng trang ciing ty 1€ nghich voi do
cimg do lam ting tong lugng béo trong khéi bot
nhao (Diing & Bién, 2016). Mic di cht béo co tac
dung 1am banh mém xdp vi chiing hinh thanh 16p
mang mong quanh tinh bot, gop phan lam bén bot
khi nhung sy gia ting ham lugng chét béo da duoc
chirng minh 1am giam d¢ ciing cua banh quy do ngan
can sy lién két cua carbohydrate va protein (Pareyt
& Delcour, 2008; Song et al., 2019). Trong khi do,
b6t nd véi thanh phan 1a NaHCOs, NH4HCOs,
(NH4)2COg,... khi phan huy tao thanh khi CO; thoat
ra tao do x4p cho banh nén ciing ty 1& nghich véi cau
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trac. Nguoc lai, nhiét d6 nuéng anh huong dén ciu
tric theo chiéu thuan: Nhiét &6 nuéng thap thi banh
mém do 4m chwa béc hoi hét, nhiét d6 nuéng cang
cao banh cang ctg bén ngoai nhung bén trong mém
do 16p v6 cimg bén ngoai ngin can sy thoat hoi am
bén trong (Stanley, 2017).

3.1.2. Anh hwong cia cdc yéu té khao sdt dén

gid tri mau b” cua banh quy lékima

So véi banh truyén thong (0% 1ékima), banh quy
b6 sung lékima c6 mau sic vang rat dic trung do
ham lugng beta-carotene ty nhién c6 trong thit qua.
Két qua cho thay nhiét do ciing 1a yéu té quan trong
anh huong dén gia tri mau b* ciia banh theo chiéu
nghich, trong khi ty I¢ 1ékima va tring anh huong
theo chiéu thuan véi mirc anh huéng gan bang nhau

Céu trac (N)
o

11
150
C:Tyle

D: Nhiét db s

nudng (°C)

1.05

bot né (%)
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(P < 0,05); anh huong cua bot né 1a khong dang ké
(P > 0,05) (Bang 3 va Hinh 2b). Trong qua trinh
nudng, nhiét d6 cao khéng chi lam thoat hoi nudc
va sinh CO, tao nén ciu triic cua banh ma con tao
cho banh c6 mau vang va mui vi dac trung do cac
phan tmg caramen hoa va Maillard giita thanh phan
dudng va protein trong khéi bot. Nguoc lai, vi trong
1ong do trimg va lékima déu c6 chira beta — carotene
nén khi bé sung lugng cang nhiéu thi mau vang ciia
banh (gia tri b) s& cang tang. Két qua nay twong dong
v6i nghién ctiu bd sung khoai lang tim vao banh
quy, lam ting mau sac dic trung cua banh (Diing &
Bién, 2016). Tuy nhién, lugng duong ty nhién trong
lékima ciing gop phan thuc day phan (ng tao mau
sam cho san pham.

Céu trac (N)

35

31
A:Tyle
lekima (%)

150 2

D: Nhiét do
nuong (°C)

27

a) Anh hudng cia ty 18 1ékima, bot nd va nhiét d6 nuéng dén ciu trac

Mau sic

33
31

2 ATy

16 2

B: Ty l& trimg (%) 14725

35

le

lekima (%

Mau sac

150
D: Nhiét do
nuéng (°C)

2 ATy

2 lékima (%)

b) Anh hudng cia ty 18 1ékima, trimg va nhiét d6 nuéng dén mau séc

Hinh 2. Anh huéng ciia cac yéu t6 khio sat dén chit lwgng sin phim
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3.1.3. Téi uu héa diéu kién ché bién banh quy
lékima

Céc thong sb ti wu du doan tir phwong phap bé
mat dap g c6 thé st dung dé ché bién banh co cac
chi tiéu chat - luong lan luot 14 cAu trac 8,4 N (diém
Cam quan Ciu trac cao nhét va tuong duong banh
trén thi treong), mau sic vang toi wu (gid tri b mau
sic cao nhat) dat dwoc tai cac diéu kién ché bién nhu
ty 1€ 1ékima trong khoang 27,2 — 29,0%, ty I€ trung
15,3 -16,7%, ty I¢ bot nd 1,05 — 1,15% va nhiét do
nudng la 148,7 — 150°C. Két qua nay cho banh quy
¢6 mau vang tuoi ddng nhat, mui thom va vi ngot
béo dac trung cua Iékima. Céac ty 1€ nay cling thong
nhét véi cac nghién ciru vé banh quy bo sung nguyén
liéu khac nhu khoai lang tim (30% khoai lang tim va
30% bo), nhiét 6 nuéng ban dau la 150°C (5 phut)
trudce khi nang 1én 180°C (3 phut); nhung ham luong
long dé treng nhiéu hon (30% so vé6i 17,5% trong
thi nghiém nay) do 1ékima c6 thanh phan chat béo
tuy nhién (Paloma et al., 1994; Diing & Bién, 2016).
Nhiét d6 nuong va loai duwong don da duoc chang
Bang 4 Kiém chitng két qua téi wu
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minh 13 ¢6 sy anh huong quan trong ddi véi sy hinh
thanh cac san pham “khéng mong mudbn’® trong
phan ung Maillard; ¢ nhiét d6 nudng 150 °C sinh ra
it cic chat nhu hydroxymethylfurfural hay
acrylamide so véi nhiét d nuong cao (200°C va 230
°C) trong khi duong glucose c¢6 xu huéng lam ting
kha ning sinh ra cac hop chat nay (Courel et al.,
2009).

3.1.4. Thuc nghiém kiém chiing

Thyuc nghiém duoc thuc hién dé kiém tra tinh
tuong thich ciia cac gi tri trong ving théng sd tdi
wu thu duoc tir phwong phap bé mat dap tng. Thuc
nghiém duoc lap lai hai lan tai diéu kién 28,2%
1€kima, 16% trang, 1,14% bot ng, nudéng ¢ 150°C
va két qua thé hién ¢ Bang 4. Kiém dinh cho thiy
két qua thu dugc tir thuc nghiém tuong dwong véi
két qua 1y thuyét tinh toan tir mé hinh véi gia tri do
léch dué6i 5%. Piéu nay ching minh tinh chinh xac
ctia cac mo hinh nén ching c6 thé duoc 4p dung dé
du doan tinh chét ciia san pham trong cac diéu kién
ché bién khac nhau.

Yéu td khao sat

Lékima Triung

Bot né

Nhiét d) nwéng Do cirng

%) (%) (%) (C) (N Maub
Gia tri du doan 28,242 15,921 1,139 149,244 8,40 48,645
Gia tri thye nghiém 28,300 16,0 1,14 150,0 8,590 48,750
D3 lach (%) 1264 0,538

San pham ché bién theo céc thong sb trong diéu
kién tdi wu (28,3% 1ékima, 16% tring, 1,14% bot nd
va nuéng & 150°C) c6 d6 4m va ham luong dudong
t6ng lan luot 1a 5,3% va 15,5%, khong chira vi sinh
vat phi hop véi yéu cau san phan banh quy (TCVN
5909 — 1995); vitamin C va carotene tong s6 1a 0,39
mg/g va 0,21 mg/g chit khé dwoc sir dung cho thi
nghiém bao quan.

3.2. Anh hwéng cia loai bao bi bao quan dén

chat lwgng san pham

Chat luong banh quy s& thay dbi trong thoi gian
bao quan tity thudc vao thanh phan héa hoc, cac diéu
kién moi truong nhu: nhiét 4o, Am do, anh sang,. ..
Trong d6, d6 4m can bang caa banh quy thuong dao
dong tir 3 dén 5%, trong khi banh quy loai dc biét
c6 thé chira dén 7% am (Manley, 2000). Do d6, can
¢6 loai bao bi thich hop dé giam muc d¢ anh huong
ctia mdi truong dén thanh phan chinh caa san pham
nhu d6 4m, tinh chit cam quan, do cing, vi sinh
nham gitt chat lwvong san pham trong thai gian dai.
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3.2.1. Anh huong ciia bao bi va thoi gian bdo
Qudn dén mau sdc, d cimg va dg dm cua
san pham

Céc gia tri mau sic, d6 cing va d6 4m cua san

pham trong thoi gian bao quan duoc thé hién trong
Bang 5. S6 liéu cho thdy mau vang ciia san phdm co
su thay doi sau 7 tudn bao quan véi muc do thay doi
khac nhau, dao dong tir 48,3 dén 46,1 (p < 0,05).
Mau vang dic trung cta banh 14 do thanh phan beta
— carotene c6 trong thit qua lékima két hop voi cac
phan Gng tao mau xdy ra trong qua trinh nudéng
banh. Trong qué trinh bao quan, ham lwong beta —
carotene c6 xu huéng giam do c4u tric ndi doi trong
phan tir rat nhay cam véi cac yéu té méi truong nhu
oxy hoa, nhiét, 4m do,... (Lan va ctv., 2019) lam anh
huéng dén mau vang cia banh twong tu nhu san
pham banh quy bd sung ca rét (Sahni, 2017). Trong
nghién ciru nay, tai PE cho thdy san pham c6 do
giam mau nhiéu nhat so vai cac loai tai con lai. Sau
5 tuan, mau sic san pham chira trong céc tai PA, PP
va OPP khac biét khong c6 y nghia; nhung sau 7
tuan thi chat lugng mau ciia banh trong tai PA 1a tot
nhét (b = 47,28); PP va OPP cho chét lugng tuong
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ddng va thap hon (b =46,9). Piéu nay lién quan dén
kha nang thim khi cua cac loai vat liéu: PA c¢6 do
thim khi tir 50 — 75 (ml.25 um/m2.d.atm) thap hon
nhiéu 1an so vai bao bi PP (3500 — 4500 (ml.25
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um/m?.d.atm)) va bao bi PE (6500 — 8500 (ml.25
um/m2.d.atm)) (Peter et al., 2018)trong khi OPP la
san pham duoc kéo dan theo chiéu ngang ciia mach
PP nén tinh chat twong dong véi PP.

Bang 5. Mau sic, d) cirng va d9 Am ciia banh trong qua trinh bao quan

Thoi gian bao quan

(tu?m) Loai bao bi Mau (b) Do cirng (N) D) Am (%)
PA 48,25f 8,90" 5,452

3 PE 47,254 8,16f 6,10%
PP 48,17° 8,469 5,920b¢

OPP 48,17 8,669 5,82P

PA 47,64 8,509 5,76P

PE 46,270 7,15°¢ 7,451

5 PP 47 48% 8,00" 6.31°
OPP 47 45% 8,17f 6,12%

PA 47,284 8,19f 6,03

7 PE 44,962 6,242 8,12i
PP 46,98° 7,65° 6,809

OPP 46,96° 7,37¢ 6,859

p = 0,0002 p = 0,000 p =0,0001

(Cdc chiF theo sau cdc sé Qiong nhau thi khéng khdc biét & Wike y nghia 5% trong phép thir LSD)

bo 4m 12 mot thanh phan hoa hoc quan trong
quyét dinh dén thoi gian bao quan cua san pham
thuc pham. D4i voi banh quy, su gia ting do am
trong qua trinh bao quan da dwoc ching minh va giai
thich dua vao cAu trac hut 4m cia banh, nhiét do va
d6 am cua moi truong cling nhu tinh chat ciia bao bi
bao quan (Piga et al., 2005). Trong nghién ctru nay,
d6 am cua san pham chira trong cac loai bao bi déu
tang 1én sau 7 tudn bao quan; san pham trong tii PE
¢6 d6 4m tang nhidu nhét (tir 5,3% 1én 8,12%) va thi
PP 1a it nhit (tir 5,3% 1én 6,025%); tiép dén la cac
bao bi PP va OPP ¢6 d¢ ting twong duong nhau la
1,1%. Sy ting d6 4m nay twong ddng véi kha ning
thim khi ctia cac loai bao bi twong tng 1a PE > PP/
OPP > PA.

Do cing hay céu triic cling 1a mot trong nhitng
tiéu chi danh gia chét lugng banh quy va lién quan
truc tiép dén do am ciia san pham theo chiéu nghich.
Két qua thong ké cho thiy do cing cia san pham
giam dan trong qua trinh bao quan va ty 1& nghich
véi do am; trong d6 sy giam d6 ciing cua PE la cao
nhét, tiép dén 1a PP, OPP va PA. Pang luu y 1a do
cting cua san pham bao quan bang tai PA sau 7 tudn
khong khac biét vai san pham bao quan bang tii PE
sau 3 tuan va tai PP, OPP sau 5 tuan (khoang 8,1N).
Két qua nay théng nhat vai nhidu nghién ciru trude
cho thay céu trac cta cac loai banh quy thay doi
trong qua trinh bao quan ngan do kha nang hut am
tir moi truong va sy di chuyén am bén trong thuc
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pham; tiy vao thanh phan hoa hoc, diéu kién va loai
bao bi bao quan ma d6 4m va cau trac sé thay doi
khac nhau (Emin & Mustafa, 2013; Jan et al., 2017;
Goyat et al., 2018)

3.2.2. Anh hwong cua bao bi va thoi gian bao
qudn dén cam quan cua san pham

Két qua danh gia cam quan V& ciu tric, mau,
muli, vi san phim bang phwong phép cho diém dugc
thé hién trong Bang 6; trong d6 san pham dong goi
bang cac loai bao bi va trir & khoang thoi gian khac
nhau déu c6 diém cam quan thay ddi (giam) khac
biét & mirc y nghia 5%. Vé céu tric, hau hét cac bao
bi déu giir dugc cau trac tt (diém cam quan > 4) trir
bao bi PE céu tric chi dat trung binh (diém cam quan
>3) sau 7 tuén bao quan. Piéu nay da duoc ly giai
do sy hat am tor moi truong xung quanh dan dén do
4m tang va cdu tric giam, banh bi mat di do glon
(Jan et al., 2017). V& chi tiéu cam quan mau, mii va
vi thi cac loai bao bi déu giit duoc céc tinh chét dac
trung ctia san pham & muc tot (diém cam quan > 4);
trong d6 san pham trong bao bi OPP, PP va PA co
diém cam quan cao hon PE. Mui thom ciing nhu
mau vang dic trung ctia san pham giam do qué trinh
oxy hoa cac chét béo trong san pham (Sahni, 2017),
khi thoi gian bao quan dai thi lugng khi tham vao
cang nhiéu qué trinh oxy hoa xay ra cang manh.
Chét lwong cam quan caa banh bao quan bang bao
bi PA, PP va OPP duoc mo ta trong Bang 7.
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Bing 6. Panh gia cam quan ciia san pham trong théi gian bao quan
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Diém cam quan

Bao bi Tuan Chu tric Mau Mui Vi
3 4,10° 4,50% 4,70% 4.05°

PA 5 4,00° 4,45 4,407 4,550
7 4,00° 4,55" 4,20%¢ 4.25%

3 4,00° 4,05° 4,359 4.6%

PE 5 3,20¢ 3,90° 4,15% 4.75%
7 3,00¢ 3,90° 4,05 4.05°

3 4,00° 4,65% 4,75 4.6

PP 5 4,000 4,75 4,250 4,30
7 4,000 4,75¢ 4,05 4.25%

3 4,00° 4,50 4,80° 4.8%

OPP 5 4,00° 4,45 4,70% 4.75¢%
7 4,000 4,05° 4,50¢¢ 4.85%

P = 0,000 P = 0,000 P = 0,000 P = 0,000

Béng 7. M ta cam quan ciia san pham bio quan bang bao bi PA, PP va OPP

Chi tiéu

Thoi gian bio quin (tuin)

3

5

Mau sac

mau la mau la

mau la

Mau dong nhat, vang, khéng c6 Mau dong nhat, vang, khong c6 Mau dong nhat, vang, khong c6

Mui

Mui thom cua lékima, khong c6 Mui thom cuia 1ékima, khong ¢c6 Mui thom cua 1ékima, khong co
mui chdy khét, méc hay mui la mui chay khét, moc hay mui la mui chay khét, moc hay mui la

Vi

Vi ngot, béo, khong co vi la Vi ngot, béo, khong co vi la Vi ngot, béo, khong co vi la

cong b trude day (Piga et al., 2005; Jan et al., 2017;

3.2.3. Anh huong ciia bao bi va thoi gian bao
qudn dén mdt so vi sinh vdt cua san pham

Bang 8 thé hién mat s6 vi sinh vat hiéu khi trén
san pham banh quy 1ékima bao quan tai thoi diém 3
tuan, 5 tuan va 7 tuan st dung 4 loai bao bi PA, PE,
PP va OPP. Két qua cho thay su gia ting mat 6 Vi

Jyoti et al., 2018; Kurniadi et al., 2019; Nhung va

ctv., 2020).

Bang 8. Anh hwéng cia loai bao bi va thoi gian bao
quén dén mat so vi sinh vt san pham

Thoi gian bao

Loai bao bi

Mat sé vi sinh

sinh vat ty 1¢ thuan véi thoi gian bao quan & mot sd quin (tuin) vat"(CFU/g)
mau; tuy nhién, s6 lugng van nam trong mac cho PA <10?
phép cua san phdm banh quy theo TCVN 5909 — PE 2,0 x10?
1995 (< 5.10° CFU/g). Nhin chung, mat sb vi sinh 3 PP <10
vt gitta cac loai bao bi ¢6 sy khac biét y nghia (muc OPP <102
5%); trong d6 san pham bao quan bing bao bi PA PA <102
va PP van chwa ghi nhan sy xuat hién cua vi sinh vat PE 5,1x10%
sau 7 tuan bao quan, trong khi bao bi OPP bat dau 5 PP <10
c6 sw xuat hién tir tuan tha 7 (7,0 x 102 CFU/g). OPP 2,1x10°
Nguoc lai, san pham chira trong bao bi PE ¢6 s PA <102
lwong vi sinh vt tang 1én gan 10 lan (tir 2,0 x 102 PE 1,6x10%
dén 1,6 x 10° CFU/g) trong thoi gian khao sat. Diéu ! PP <107
nay phu hop véi dac tinh tham khi cao ctia bao bi PE OPP 7,0x10?

S0 V&i cac loai bao bi khac nén lam gia ting 4m do
va oxy xung quanh san pham, tao diéu kién cho vi
sinh vat phat trién nhanh hon. Két qua nay ciing
thdng nhat véi cac nghién ciru vé& bao bi bao quan
cac san pham thyc pham nhu banh quy bé sung hat
chia, hat diém mach, bot khoai mi hay banh ngot da

(Cdc chiF theo sau cdc sé Qiong nhau thi khong khdc biét
& mikc y nghia 5% trong phép thir LSD)

4. KET LUAN

Mb hinh bé mit dap tng cho céc gia tri Ciu trac
va mau sac cia banh quy bo sung Iékima theo cac
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thong s6 ché bién khac nhau nhu ty 18 nguyén liéu
va nhiét d6 nudng dugc xay dung theo moé hinh
CCD c¢6 tinh chinh xéc cao, cac két qua thuc nghiém
tuong dwong véi tinh toan 1y thuyét. Ché bién banh
quy bd sung 27,2 — 29,0% lékima, 15,3 — 16,7%
trang, 1,05 — 1,15% bot na (theo khdi lugng bot mi)
va nhiét d6 nudng la 148,7 — 150°C thi banh c6 d6
cimg dat diém cam quan vé cdu tric cao nhat
(khoang 8,4 N) va gia tri mau vang b" trong khoang
48,51 — 48,5. Pay la cac gia tri c6 diém cam quan
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