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ABSTRACT

By-products from durian processing represent about 75-80% of the total
weight, wheres the hust contribute that of 60-70%. This shell contains a
large amount of fiber, cellulose, saponins, and starch. However, it is
typically only used in developing materials with pectin adsorption or
recovery properties. This study has confirmed the applicability of this by-
product in food technology. The study evaluated the appropriate ratio of
durian shell powder to maintain the textural properties, quality, and
consumer acceptability of biscuit products. In addition, the study also
examined the correct cooking mode for supplemented cookies with durian
shell powder Ri6 (Durio zllbethinus Murr.). The results showed that the
biscuit product with durian shell powder increased at 20%, baked at
130°C for 12 minutes, maintained the texture properties (hardness
reached 3.815 g), quality (browning index: 15.65, L* value: 55.6) and
accepted by consumers.

TOM TAT

Phan phu phdam trong qud trinh ché bién sau riéng chiém khodang 75-80%
tong khoi luong, trong do phan vé chiém khodng 60-70%. Phdn vé chira
heong 16m chat xo, cellulose, saponin va tinh bot. Tuy nhién, nd thuong
dwoc sir dung trong phat trién vit liéu cé tinh hap phu hay thu hoi pectin.
Nghién ciru nay duwoc thuc hién nham tén dung 16i da nguon phy pham vé
sau riéng trong linh viec cong nghé thyc phdm. Nghién ciru danh gid 1y 1¢
bét vé sau riéng giong Ri6 (Durio zllbethinus Murr.) b6 sung thich hop
dam bao cdc dic tinh cdu tric, chdt lwong va kha ndng chap nhdn cia
nguoi tieu dung doi véi san pham banh quy. Ngoai ra, nghién ciru ciing
khao sat ché d nudmg thich hop cho san pham banh quy bé sung bt vo
sau riéng. Két qua cho thay san pham banh quy b6 sung bot v sdu riéng
o mirc 20% nuwong o nhiét do 130 °C trong thoi gian 12 phut dam bdo cdc
ddc tinh cau tric (d6 cimg dat 3.815 g), chdt heong (chi sé hod ndu la
15,65, do sang L* dat 55,6) va nhdn dwoc sy chép nhdn cua nguoi tiéu
dung.
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1. GIOI THIEU

Sau riéng la loai trai cay c6 hwong vi thom ngon
déc trung va dugc ménh danh 1a “vua cua cac loai
trai cay” va duogc trong kha phé bién & khu vuc
DPong Nam A. Thit qua sau riéng (Durio zllbethinus
Murr.) dugc danh gia la loai qua c¢6 huong vi doc
d4o, chtra 27% carbohydrate, 5,33% chit béo, 3,1%
chat xo va 1,47% protein tinh trén 100 g thit qua twoi
(Ho & Bhat, 2015). Vi gié tri cao vé mat kinh té
ma loai qua nay mang lai, di¢n tich trong dang ngay
cang dugc mé rong. Trong dé an phét trién bén viing
cdy an qua chi lyc dén ndm 2025 va nam 2030, Bo
Nong nghiép va Phat trién nong thon da dinh huéng
phat trién khoang 65.000-75.000 ha sau riéng trong
ca nudc, v6i san lugng 830.000 — 950.000 tin (Bo
Nong nghiép va Phat trién ndng thdn, 2022). Sau
riéng hién nay duoc xuat khau véi dang nguyén qua
(twoi hodc dong lanh), tieu thu néi dia ¢ dang
nguyén qua hay tach mui dong khay, dat yéu cau
thudng duoc sir dung trong ché bién cac san pham
tach mai dong khay, lam sinh t6 hoac séy,... Theo
Laoli etal. (2019), phan thit qua sau riéng chiém 20-
25% khdi lugng qua, phan hat chiém 5-15% va phan
v6 chiém 60-70%. Phan vo sau riéng c6 chira dén
22,33% chét xo thd (Nuraini, 2015). Ngoai ra, vo
sau riéng con chia tinh dau, flavonoid, saponin,
cellulose, lignin va tinh bét (Laoli et al., 2019). Qua
trinh ché bién loai qua ndy tao ra luong 16n phé liéu
bao gom vo va hat gy tac dong rat lon dén moi
truong. Hién nay, cac nghién ciru trén ngu0n nguyeén
ligu nay 1a chura nhiéu, chi tap trung vao san xuat vat
liéu c6 tinh chat hap phu (Adunphatcharaphon et al.,
2020), than hoat tinh (Yuliusman et al., 2020), chat
xUc tac ran trong san xuat dau diesel sinh hoc
(Fitriani et al., 2020), chat bao quan ty nhién (Faisal
etal., 2019), thu hdi pectin (Jong et al., 2023). Mot
s6 nghlen cuu gan day cho thay tiém ning tan dung
nguodn vo sau riéng bo sung vao qué trinh ché bién
thuc phim nhu mi ong giup ting ham lugng xo
(Srirajan et al., 2021), san xudt duong tir v6 sau
riéng bang phwong phap thuy phan bing acid
(Matura et al., 2013).

Nghién ctru duoc thuc hién nham de Xuét giai
phap thich hop dé o thé tan dung t01 da nguén
nguyén liéu tir qua sau riéng nhu phat trién san pham
thue pham dién hinh & nghién ciru nay la phat trién
san pham banh quy bo sung bot vo sau riéng.

2. PHUONG PHAP NGHIEN CcUU
2.1. Vatliéu nghién cau

Thi nghiém duoc tién hanh tir thang 6/2022 dén
thang 11/2022 tai Phong thi nghiém Bo mén Cong
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nghé thuc pham, Vién CQng nghé sinh hoc va Thuc
pham, Truong Pai hoc Can Tho.

V6 sau riéng Ri6 (Durio zibethinus Murr.) loai
ra trong qua trinh ché bién sau riéng tach mui dong
khay tai co s& Sau riéng Sach 99 (s 02, duong Ly
Tu Trong, quan Ninh Kiéu, thanh phé Can Tho)
dugc thu gom vao cac bao bi polyethylene (PE) va
dua vé phong thi nghiém. V6 sau riéng duoc rua
sach, dé rao truge khi tién hanh loai bo phan VO Xanh
va phan xo tho bén ngoai dé thu ldy phan vo trang.
Cit phan vo trang thu duoc thanh cac lat mong c6
kich thudc 2-3 mm dé chuan bi cho qua trinh say.
Dua trén céc thi nghiém tham do va nghién cau cé
lién quan, phan vo tring dugc siy o nhiét do 65°C
dén khi dat d6 4m dudi 6% (thich hop cho qué trinh
nghlen min thanh bot), ding may nghién cong suét
I6n dé nghlen min phan vo sau siy. Dung ray c6 kich
thudc 16 < 0,2 mm (100-150 mesh) dé loai bo phan
tho ¢6 kich thudc I6n va phan bot tring qua ray thu
dugc 1a bot vo sau riéng Ri6 duoc s dung cho
nghién cuu.

2.2. Phwong phap nghién ciu

2.2.1. Phuong phép phéan tich

Nhiing chi tiéu vé thanh phan hoa 1y co ban cia
nguyeén liéu ciing nhu san pham cuoi duoc ti€n hanh
phan tich va do dac theo c4c tiéu chuan quy dinh.

CAc chi tiéu do dac doi véi bét vé sau riéng:

— Do am (%): Sy ¢ 105°C dén khdi luong
khéng d6i (AOAC 934.06)

— Tro (%): Theo TCVN 5253-90
Lipid (%): Theo AOAC 996.01 (C. Crude

fat)

Protein (%): Theo AOAC 996.01 (C. Crude
protein)

— Carbohydrate (%): Theo TCVN 4594: 1998
— Xo tho (%): Theo TCVN 5103:1990

— Tbng sb ndm men, nim méc (CFU/g): Theo
TCVN 8275-2:2010

— Ham luwgng asen (mg/kg): AOAC
986.15.2016

— Ham luwgng cadimi (mg/kg): AOAC
999.11.2016

- Du luong thubc bao vé thuc vat

Carbendazim (mg/kg): HD 15-SK-1.17.8
Cac chi tiéu do dac doi véi banh quy:

— Do am (%): Sdy ¢ 105°C dén khdi luong
khong d6i (AOAC 934.06)
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— Do né (%): dugc tinh todn bing cach xac
dinh the tich cua banh truéc (Vo) va sau (V1) khi
nudng. Khi do, do né (%) cta banh dugc tinh bang
cong thic:

(1= Vo)
Vo
Mau sic: Xac dinh cac chi s6 L*, a*, b* sir
dung may do mau KingWell JZ-600 (Trung Quoc).
100 x (x — 0,31)
0,17

a*+1,75L"
5,645L*+a*—0,3012b*

— Dic tinh cu tric (d6 ctng, g): sir dung thiét
bi do cau tric TA-XT Plus, phan mem Stable Micro
Systems Exponent xac dinh luc pha vd bang dao cat
Warner-Bratzler blade; luc nén 5 kg, toc d6 nén 3
mm/s, khoang cach 20 mm/s.

2.2.2. Quy trinh ché bién banh quy

PO né (%) = X 100

Chi s6 héa nau Bl =

Véi, X =

Quy trinh ché bién banh quy dugc tién hanh dya
trén nghién ciru ciia Chauhan et al. (2016), ¢ diéu
chinh. H3n hop bot bao gdbm 40% bot mi, 40% bo
lat, 20% dwong min, 1% bot khai (NH,HCO3) va
0,5% bot ng (NaHCO3) durgc phdi tron trong 5 pht;
sau d6 khi bot dugc u trong ta mat (30 pht, tiép
dén chia khéi bot thanh timg phan nho cé khéi lwong
10 g/mau. Can dinh hinh bang khudn, banh duoc
nuéng & 130°C trong 12 phut, dé nguéi tu nhién va
bao quan trong bao bi PPO.

2.2.3. Phurong phéap thu nhan va xir Iy sé liéu

Thi nghiém duoc bé tri ngau nhién véi 3 lan lap
lai. Ket qua lya chon tur thi nghiém trudc sé duoc st
dung l1am nhén t6 c6 dinh cho thi nghiém tiép theo.

'Sb lieu ghi nhan duoc tong hop va xi 1y bang
phan mem thong ké Statgraphics Centurion XIX va
phan mém Excel 2019. Phéan tich phuong sai
(ANOVA) va kiém dinh LSD dé két luan v& sy sai
khéc gitra trung binh cac nghiém thurc khéac.

2.3. Ngi dung nghién ciru

2.3.1. Ddnh gia anh hwong cua ty ¢ bot vo sau
riéng RiG bo sung dén dac tinh cau tric
va chat lwong cua san pham banh quy

Nghién ctru duoc thuc hién nham chon lya ty 18
bot vo sau riéng Ri6 b sung thich hop ddi véi san
pham banh quy. Quy trinh ché bién banh quy dugc
tién hanh theo muyc 2.2.2, bt vo siu riéng duoc phéi
tron véi bot mi theo ty 1€ 0, 10, 20 va 30% so Véi
lwong bot mi st dung. San pham banh quy duoc tién
hanh danh gia cac chi tiéu v& mau sic, kich thudc
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(trudc va sau khi nudng), d6 4m, cAu tric gion dic
trung va su chap nhan ciia ngudi tiéu dung ddi véi
vé6i san pham.
2.3.2. Khao séat dnh huéng cua nhiér dé va thoi
gian nwéng dén chat lirong ciia san pham
banh quy bé sung bét vé sau riéng Ri6

Muc tiéu cua nghién cau I chon lya dugc ché
d6 nuong thich hop cho sdn pham béanh quy ¢ bd
sung bot vo sau riéng Ri6. Ty 1é bot vo sau riéng bd
sung duoc lya chon tir két qua nghién cau muyc 2.3.1,
sau d6 banh dugc nuéng 1an luot & cac mic nhiét do
khac nhau tir 120°C dén 150°C (buéc nhay 10°C)
theo thoi gian nuéng 10, 12 va 14 phit. O ting ché
d6 nuéng banh khac nhau, cac chi tiéu vé mau sic
va chu tric dugc danh gia.

3. KET QUA VA THAO LUAN
3.1. Pic diém, tinh chit hod ly cia bt vé sau
riéng Ri6

Trong tién trinh ché bién thuc pham, viéc danh
gia ddc diém, tinh chat ngudn nguyén liéu ban dau
1a diéu rat can thiét, tir d6 1am co s& cho viéc chon
lya dinh huéng phuong phéap ché bién phu hop véi
ting loai nguyén liéu khéc nhau. Bot vo sau riéng
Ri6 dugc chuan bi theo muyc 2.1, sau d6 tién hanh
phan tich cac chi tiéu de khang dmh tinh an toan
(téng sb ndm men, ndm médc; ham lwong asen,
cadimi; du lwong thuéc bao vé thuc vat
carbendazim), xac dinh cac thanh phan hoa 1y co
ban, bao gom d6 4m, ham luong protein, lipid,
carbohydrate, xo thé va mat s6 nam médc. Két qua
khao sat duoc tong hop ¢ Bang 1 va Bang 2.

Bang 1. Cac chi tiéu an toan v¢ sinh thuc phim
cuaa bt vo sau riéng Ri6 sir dung

Thanh phin Gia tri
Téng O nam men, nam mdc 2
(CFUIg) 1,7x10
Ham lugng asen (mg/kg) KPH (MDL =0,01)

KPH (MDL = 0,01)
KPH (MDL = 0,003)

Ham lugng cadimi (mg/kg)
Du lugng thude bao vé thuc
vat carbendazim (mg/kg)

Keét qua duoc phan tich tgi Trung tam Ky thugt Tiéu
chudn do luwong chat luong Can Tho

KPH: khdng phat hién, MDL: gidi han phét hi¢n

Két qua & Bang 1 di gop phan khing dinh tinh
an toan cua bot vo su riéng Ri6, khdng phat hién
cuia cac kim loai nang va du lugng thube bao vé thuc
vat carbendazim. Mot két qua thir nghiém doc tinh
cap cua cao chiét tir bot vo sau riéng Ri 6 (s6 liéu
khong thé hién & pham vi cong b nay) véi muc thir
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nghiém & liéu uéng duy nhit 5.000 mg/kg khdi
lwong chudt nhit tring ciing khing dinh tinh an toan
cua nguyén liéu, khi ty 1& séng caa chudt 12 100%
sau 21 ngay va khdng co su thay doi dang ké cac
théng s6 vé huyét hoc.

Bing 2. Thanh phén ho4 Iy co ban caa bdt vé siu
riéng Ri6 sir dung

Thanh phin Gia tri
Protein (%) 1,95+0,36
Lipid (%) 1,68+0,11
Tro (%) 3,640,001
Do am (%) 7,94+0,51
Xo tho (%) 37,9+0,00
Do sang L* 85,2+3,25
PO mau a* 3,95+0,51
Do mau b* 10,7+1,07

Ghi chu: Gia tri dirgc thé hién bang gia trj trung binh +
do léch chuan cia phép do lap lqi it nhat 3 lan.

Bang 2 cho thy bot vo sau riéng gidng Ri6 diing
trong nghién ctu c6 ham lwong protein, tro ¢ muc
khé thap va ham luong lipid & mirc khé cao (lan luot
la 1,95+0,36%, 3,6+0,001% va 1,68+0,11). Nghién
clru trude day cua Srirajan et al. (2021) da bao céao
rang ham lugng protein va tro cua bot vo sau riéng
glong Ri6 dugc trong tai Thai Lan & mic kha cao,
cu thé protein dat 4,34+0,05% va ham luong tro dat
4,04+0,07%, bén canh d6 ham lugng lipid trong
nghién ctiru nay & muc kha thap (0,44+0,02%). Su
khéc biét vé diéu kién thd nhudng, khi hau, ky thuat
trong va cham soc... 1a nhitng yéu té co tac dong
manh m& dén sy khéc biét nay. Ham luong protein
cuia bot dung trong ché bién banh quy anh huong dén
dic tinh cau tric caa san pham, ham luong protein
& mirc thap 1am cho san pham banh quy c6 céu tric
gion, nguoc lai néu & muc trung binh hoic cao s&
cho c4u trdc banh tro nén cang (Manley, 2001). Mit
khac, d6 4m cua bot vo sau riéng & mac 7,94+0,51%
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thip hon so véi bot mi (13£1%). Do do, viéc tinh
toan ham lugng nudc bd sung vao khdi bot sau riéng
1a can thiét nham thdng nhit &6 4m gitra hai loai bot.
Ngoai ra, gia tri mau sic ban dau cua bot vo siu
riéng bd sung ciing co tac dong rat 1on dén mau sic
cua san pham cudi. Bang 2 cho thdy mau sic ban
dau cua bot vo sau riéng dung trong nghién cau co
d6 sang L* dat 85,15+3,25, 6 mau a* la 3,95+0,51
va do mau b* 1a 10,72+1,07.

Bén canh d6, Bang 2 con cho thdy ham luong xo
thd trong bot vo sau riéng trong nghién cau nay &
muc kha cao (37,86+0,00%). Két qua thu dugc trong
nghién cau ndy cao hon so véi ham luong xo tho
dugc cdng bd trude day trén sau riéng Ri6 cua
Matura et al. (2013), ham lugng xo tho ghi nhén chi
dat 27,81%. Rodriguez et al. (2006) da bao co vé
chat xo c6 loi trong viéc ngin ngira mot sé bénh lién
quan dén hé tiéu hod, béo phi va tiéu duong. Ngoai
ra, mot s chat xo 6 tac dong trong viéc lam cham
qua trinh phan glal tinh bot va glam hap thu glucose,
kiém soat tot qué trinh nay gidp kiém soat tot nong
do glucose trong huyét thanh sau khi an (Chau et al.,
2003). Nghién ctru truéc day cua Wanlapa et al.
(2015) d4 bao céo rang vo sau riéng thugc nhom san
pham giau chat xo, dac biét day la loai nguyén liéu
rat hiru ich 1am chét nhii ho4 cho cac san pham thyc
pham giau chit béo. Vo siu riéng ciing dugc
Wanlapa et al. (2015) béo céo rang c6 chtra khoang
2,55+0,17% tinh bot.

Tom lai, nghién ctu khd nang st dung bt vo sau
riéng trong phat trlen san pham banh quy gop phan
giai quyét van d& vé luong vo sau riéng thai ra moi
truong bén canh d6 tan dung tdi da nguon nguyén
liéu giau tiém nang nay.

3.2. Panh gia dnh hwéng caa ty 1§ bot vé sau

riéng Ri6 bd sung dén dic tinh ciu tric
va chét lrgng ciia banh quy

Bang 3. Anh huéng cua ty 1 bt vé siu riéng Ri6 bd sung dén dic tinh chit lweng san pham banh quy

Ty 18 bt vé sau riéng bd sung (%) 0 10 20 30
D6 am (%) 1,70£0,41°  2,410,16° 2,78+0,05°  3,85%0,35°
bo sang L* 62,52+0,13¢ 57,69+0,17°¢ 55,56+0,66° 50,48+0,23?
Chi s hoa nau BI 7,12+0,112 9,79+0,06° 13,17+0,17¢ 15,01+0,21¢
Su khac mau AE - 5,730,212 8,95+0,56° 14,22+0,20°
Do no (%) 80,98+0,37¢ 59,84+0,62° 34,14+0,58° 11,41+0,502
Do cing (luc pha va, g) 1.389+1592 2.222+51° 3.815+8° 4.288+9¢

Gia trj duot biéu thi bang trung binh +d § 1éch chudn ciia phép do 3 lan 1p lai; Cac gia tri c6 ky tw khac nhau trong
cung mgt hang biéu thj su khac biéz ¢é y nghia cua cac nghiém thirc khao sat theo kiém dinh LSD ¢ do tin cdy 95%

Thay thé bot mi trong san pham bang cac phu gia
khac gay anh hudng dén nhieu dac tinh chirc nang
cua khoi bot va cac thugce tinh chat luong caa ca

banh quy thu dwgc du chi Ia thay thé mot phan nho.
San pham banh quy dugc chia thanh nhiéu loai dién
hinh trong d6 c6 banh quy gion, banh quy ngot, banh
x6p (Manley, 1983), mdi loai co6 dic diém chét



Tap chi Khoa hoc Bai hoc Cén Tho

lwong va két cau dic trung. Van dé quan tam trong
nghién ciru phat trién san pham banh quy bé sung
bot vo sau riéng giéng Ri6 1a han ché su thay d6i dac
tinh chat lwong cua san pham va dam bao san pham
dugc ngudi tiéu ding chap nhan (Bang 3 va Hinh 1).

Do 4m cua thyc pham la mét trong nhitng chi
tiéu danh gia quan trong nham xéac dinh chat lugng
cua thyc pham, dic biét cac loai thyc pham ché bién
dang kho (Bakare et al., 2020). Bang 3 cho thay ty
1& bot vo sau riéng Ri6 bd sung co anh huong dén
gia tri do am cua cac mau béanh quy. Gia tri do am
ghi nhan dugc dao dong tir 1,70+0,41% (mau 0%
bot vo sau riéng) dén 3,85+0,35% (mau 30% bot vo
siu riéng). Gia trj do am ciia cac mau banh quy co
bd sung bot vo sau riéng dap tmg dugc yéu cau vé
d6 4m coa san phim banh quy theo TCVN
5909:1995 (d6 am <4%). Mat khac, khac biét khong
c6 y nghia théng ké (p>0, 05) giita mau bd sung bot
Vo sau riéng ty 1¢ 10% va 20%. Nghién ciu cua
Agama-Acevedo et al. (2012) co két qua tuong tu vé
su gia ting d6 am khi tang ty 1¢ thay thé bot mi bang
bot chudi xanh.

Khi xét vé& do no ciia cac mau banh quy, Bang 2
cho thay do no ctia cac mau banh quy giam dan khi
tang ty 1& bot vo sau riéng. PO nd cao nhit & mau
d6i chung (0% bot vo su riéng, 80,98+0,37%) va
thip nhat khi tang ti 1& bd sung vo sau riéng 1én dén
30% (11,41£0,50%). Phuong va ctv. (2021) di béo
c4o viéc tang ty 1& bot cAm gao bd sung c6 tac dong
dén do no ciia san pham banh quy.

Bang 3 cho thdy d6 cung hay luc pha v& cua
banh quy chiu anh huong tryc tiép véi lugng bot vo
sau riéng bo sung, gia tri do ctng tang khi ting ty 1&
bot vo sau riéng. Cu thé, gia tri do cung ghi nhan
thip nhat & mau khong bo sung bot vo sau riéng
(1.389+159 g) va cao nhit ghi nhan & mau 30%
(4.288+ 9 g). Theo Bunyasawat & Bhoosem (2017),
d6 cing cua san pham banh tart tir vo sau riéng chiu
anh huéng truc tiép boi lwong bot vo sdu riéng.
Ngoai ra, thanh phan polysaccharide c6 trong bot vo
sau riéng duoc cho la ¢6 kha ning hat 4m cua khoi
bot nhao 1am cho khdi bot tré nén khd va vun
(Charoenphun & Kwanhian, 2019). Bao c4o vé chat
xo tir bot vo sau rigng ciia Wanlapa et al. (2015) cho
thy thanh phan chét xo khong hoa tan trong vo sau
ring bao gém cellulose (38,05+1,35%) va
hemicellulose (18,51+1,16%); hai thanh phan nay
¢6 thé bi chén vao gitra hat tinh bot dan dén d6 cing
ctia san pham banh quy ting.

Bén canh d6, méau sic cua cac mau banh quy thay
d6i dang ké khi gia ting ty 1& bot vo siu riéng bo
sung. Cu thé két qua tir Bang 3 cho thiy gia tri do
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sang L* c¢6 xu huéng giam, gia tri cao nhat ghi nhan
& mau bd sung 0% bot vo sau riéng (62,52+0,13) va
thip nhat ghi nhan dugc & mau b sung 30% bot vo
sau riéng (50,48+0,23). Mit khac, chi sb hoa nau
(browning index, BI) va sy khac mau AE cua cac
mau banh quy c6 xu hudng tang khi tang ty 1¢ bot
Vo sau riéng bo sung, chi s6 hoa nau BI ghi nhan cao
nhat & mau bd sung 30% bot vo sdu riéng
(15,010,21) va thap nhit & mau c6 bo sung 0% bot
Vo sau riéng (7,12+0,11). Co thé nhan thay ty 1¢ bot
V6 sau riéng bd sung ting 1én dan dén cac mau banh
quy ¢6 xu huéng sam mau di, diéu nay dugc thé hién
qua chi s6 hod néu BI ¢6 xu hudng tang 1én. Sy thay
ddi vé mau sic ddi véi san pham banh quy chi yéu
12 do phan ung Caramel. Nghién ctru trude day cta
Charoenphun & Kwanhian (2019) ciing da bao céo
vé su suy giam gié tri do sang L* cling vai do 1a gia
tri a* va b* co xu hudng ting dan dén sy gia ting
chi s6 hoa nau BI. Bén canh do, ham lugng xo thd
trong bot vo sau rieng ¢ muc kha cao
(37,86x0 00%) ham luong xo thd cao ciing gay
giam d6 gion cta banh quy va mau tro nén sam hon
do chat xo thd 1a cellulose tir thanh thuc vat co cau
trdc ving chéc (Setyaningsih et al., 2019).

~8—10% bot sau riéng == 20% bot sau riéng

—8—30% bot sau riéng 0% bot sau riéng

Mau sic
5

Cau triic

Mui

Hinh 1. Gian d6 danh gia cam quan banh quy
bd sung bdt vé sau riéng

Cau triic, mau sic, mui va vi 1a nhiing yéu té c6
anh huong manh mé dén tinh chat cam quan va kha
ning chap nhan san phim cua ngudi tiéu dung
(Shreenithee & Prabhasankar, 2013). Do do, cac yéu
t6 nay dugc sir dung lam chi tiéu danh gia chinh
trong viéc khao sat mirc d6 chap nhan ctia ngudi tiéu
dung di vai san pham banh quy bd sung bot vo sau
riéng theo tung ty 1é khao sat.
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Hinh 1 cho thy & ty & bd sung bot vo siu riéng
& muc cao 30% san pham béanh quy c6 céc chi tiéu
cam quan kém nhét. Khi ty 18 bd sung bot vo sau
riéng & 10% va 20% san pham tao thanh c6 chi tiéu
mui, vi va cAu trdc ndi bat hon.

Tir cac két qua trén cho thdy, bd sung bot vo sau
riéng Ri6 ¢ ty 1& 20% tao ra san pham banh quy dam
bao duy tri cac ddc tinh co ban vé ciu tric, chat
lwong va su chap nhan caa ngudi tiéu ding dbi véi
san pham banh quy.

3.3. Anh hwéng cia ché do nwéng dén dic

tinh chat hrgng san pham banh quy bé
sung bt vé su riéng Ri6

Nudng banh 1a cong doan quan trong ma khi do
khéi bot nhao s& trai qua qué trinh bién doi, lam
chin, tao hwong, vi, mau sic dudi tac dong cua nhiét
d6. Céc tién trinh sinh hoa va nhiing bién d6i vé mat
hoa ly dién ra trong khéi bot ¢ giai doan nay c6 lién
quan dén sy bién tinh protein, tan chay chat béo, hoa
nau, maillard, sw né ra cua khéi bot do qua trinh bay
hoi nuéc hay su gidn né do nhiét. Nghién cau cua
Chevallier et al. (2002) cho thdy mau sic va ciu tric
1a hai théng sb quan trong can duoc kiém soét trong
qua trinh ché bién banh quy. Tir d6 co thé thdy, dé
dam bao cac thudc tinh chét luong can thiét cho san
pham banh quy can c6 mét quy trinh nudng dugc
kiém soat can than.

Mau sic 1a yéu té quyét dinh trong viéc xac dinh
chat luong cua bat i loai thyc pham nao, ddy ciing
la dac diém ma nguoi tiéu dung nhan thay nhanh
nhét va la yéu t6 anh huong dén cam giéc chu quan
khi nguoi tiéu ding lya chon san pham. Hinh 2 cho
thay khi nhiét d6 nuéng banh ting 1én thi thoi gian
nuéng banh s& ngén lai, gi tri o sang L* ghi nhan
cao nhét khi nuéng ¢ nhiét d6 120°C, bén canh dé
khi nhiét ¢¢ nudng ting 1én dén hon 130°C Iam cho
san pham banh quy bi sam mau thé hién théng qua
chi s6 hoa nau c6 xu huéng ting. Theo Manley
(2000), nhiét d6 nudng banh thuong mai dwoc st
dung dé nuéng banh quy thay doi tir 165 dén 280°C,
nhung ddi véi san pham banh quy b sung bot vo
sau riéng, diéu kién nay c6 su thay ddi do ham luong
dudng c6 trong ngudn nguyén lisu nay 1a kha lén
(Soeprijanto et al., 2020) dan dén su gia ting phan
ung Maillard va caramel hod xay ra.

Nhin chung, & muc nhiét ¢ 120°C trong thoi
gian 10, 12, 14 phut; nhiét d6 130°C trong thoi gian
10 phdt; nhiét do6 140°C trong 10, 12, 14 phit va
150°C trong 10, 12, 14 phut déu cho cam quan san
pham banh quy kém. Nguyén nhan do & muc nhiét
d6 120°C (10, 12, 14 phat) va 130°C (10 phat) san
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pham banh quy thu duogc c6 mau sic nhat, Cau tric
banh twong d6i mém, am, khéng ¢6 mui sau riéng
dac trung. Tuy nhién, khi nuéng banh & nhiét do trén
140°C banh tré nén cing, mau sam, cé mui khét. Cé
thé nhan thiy, khi nuéng béanh & nhiét do 130°C
trong thoi gian 12 phit va 14 phat déu tao banh quy
thanh phiam c6 mau sic dep, cau tric gion x6p va
mui vi dic trung cua bot vo sau riéng.

Bén canh dic diém vé mau sic, cam quan thi dac
tinh két cau (46 cing) ciia san pham banh quy ciing
1a chi tiéu ma nghién ctru dé tién hanh khao sat. Theo
Ahlborn et al. (2005) bao cao rang do cimg ciia san
phim banh quy 1a yéu t& quan trong vi né c6 mdi
twong quan chat ché véi nhan thirc ciia nguoi ti€u
ding vé do tuoi ctia san phdm nay.

C6 thé nhan thdy, qua trinh nudng banh lam anh
huéng rat 16n dén cac dic tinh cu trac cua banh.
Mot loat ca phan tng vat 1y, hod hoc va sinh hoc lam
dao nguoc ban chat cdu tric caa khéi bt nhao.
Nhiét d6 va thoi gian nuéng duge xac dinh 14 yéu to
c6 tac dong dén sy hinh thanh 16p vo6 bao boc, hd
hoa tinh bot, déng tu protein va on dinh hé keo bot
(Man & ctv., 201 1). Qua trinh bién tinh cta tinh bot
1a yéu t6 quyét dinh dén chat luong va dic tinh ciu
tric ciia banh quy. Gia tri do cimg ghi nhan thap cho
thdy san pham c6 dic tinh gion hon va nguoc lai gia
tri cao cho san phim co dic tinh cing (Leiva-
Valenzuela et al., 2018).

Hinh 3 cho thay viéc kéo dai thoi gian nuéng lam
cho san phdm banh quy ¢6 xu huéng cting hon. Cu
thé, khi kéo dai thoi gian nuéng banh tir 10 phut 1én
14 phut ¢ nhiét dg nuong 120°C 1am cho banh c6 d
cing tang lén ro rét (tang tir 2857,8 g 1én 3349,6 g).
Tuy nhién, vé mit cam quan d6i véi cac mau duoc
nuéng & 120°C cho gia tri cam quan kha thap. Mt
khac, qua trinh nuéng banh ¢ nhiét d6 cao (>140°C)
dan dén viéc khi va hoi tir khdi bot nhao thoat ra lam
cho khéi bot tré nén ciing hon, bén canh dé, c6 thé
do lwong nudce bd sung trong qua trinh che bién banh
quy kha thép (1 mL cho 9,2 g bot vo sau riéng). Bao
c4o cuia Leiva-Valenzuela et al. (2018) da cho thdy
d6 cing cia san pham chiu anh hudng rat 16n boi
thoi gian nhao bot. Ngoai ra, qua trinh nudng banh
duoc thyc hién ¢ nhiét d6 cao va thoi gian kéo dai,
cung voi ham lugng duong khir cao c6 trong nguyén
liéu din dén phan tmg Maillard dién ra manh mg,
day 1a con duong hinh thanh acrylamide (chat gy
ung thu) (Man va ctv., 2011). Do d6, qua trinh
nuéng banh & nhiét do thich hop va thoi gian ngan
gitip qua trinh hinh thanh acrylamide dién ra cham
hon.
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4. KET LUAN 20%. Ché do nudng banh dugc xac dinh & nhiét do

Tan dung tdi da ngudn phu pham trong qué trinh
ché bién thyc pham 1a mot trong nhiing linh vuc kha
dugc uu tién hién nay. Nghién ciru da cho thiy tiém
ning ung dung ngudén nguyén liéu nay trong ché
bién cac san pham thuc pham. Ham luong bot vo sau
riéng b sung vao san pham banh quy c6 thé 1én dén
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130°C trong 12 phiit tao ra san pham banh quy dam
bao duy tri cac dic tinh vé cu trac, chét lugng va
dugc chép nhan béi ngudi tiéu dung. Két qua cua
nghién ctru 14 tién dé cho viée dinh huéng tng dung
bot vo sdu riéng trong viée phat trién cac san phim
thyc pham gop phan da dang hoa va tao ra cic san
pham c6 gia tri gia ting tir nguén phy phdm nay.
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