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MUC LUC

NGUYEN THI VAN ANH, TRAN VIET TAI bUC,
NGUYEN THI HOANG VY, VO THI THU HANG,
PHAM XUAN PHUONG, NGUYEN DUC
CHUNG, NGUYEN VAN TOAN. Vi bao tinh dau
tir cti hanh tim bang k¥ thuat sdy phun

NGUYEN DPUC CHUNG, TRAN BAO KHANH,
TONG THI QUYNH ANH, NGUYEN THI DIEM
HUONG, HO SY VUONG, NGUYEN VAN TOAN,
NGUYEN THI VAN ANH, NGUYEN VAN HUE.
Nghién ctru ché bién bot tir dich chiét atiso do bang
k§ thuét say bot xp

NGUYEN CAM HUONG, TRAN CHI NHAN
TRAN THANH TRUC. Nghién ctru diéu kién tién xir
ly thu nhan chit xo tir phu phdm qua cam sanh
(Citrus sinensis)

HUE QUOC HOA NGUYEN THANH DAT,
NGUYEN TRAN NGOC XUAN, TRAN HIEU
NHAN, DUONG THI PHUQNG LIEN, HA THANH
TOAN. Nghién ctru anh hudéng ciia mat sd vi khuan
dén chat lugng cua bdt hat mit Thai (Artocarpus
heterophyllus L.) rang tir qué trinh 1én men hat mit su
dung vi khuan Lactobacillus plantarum

LE THANH LONG, TON NU HOAI THU,
NGUYEN THI THUY TIEN, NGUYEN THY DAN
HUYEN, NGUYEN HIEN TRANG. Anh huéng cta
mang boc nanochitosan két hop dich chiét tir cay 16 hoi
(Aloe veraL.) dén bién d6i chit lugng trimg ga tuoi
TRAN BACH LONG, HUYNH XUAN PHONG,
TRAN THANH TRUC, NGUYEN VAN MUOL
Anh huong ciia mot sé phu gia thyc phim dén chét
lwong cam sanh (Citrus reticulata x sinensis) siy déo
dang khoanh ‘

NGUYEN VAN LOI, TRAN VAN QUY, LE ANH
TUAN, DO THI HANH. Nghién ciru anh hudng cua
xu ly nhiét do dén mot s6 chi tiéu chat luong cua qua
x0ai gidbng Pai Loan tai tinh Lang Son

TRAN CHI NHAN, LE UYEN NHI, KIEU MINH
VUONG, NGUYEN TUAN ANH, LUU THAI
DANH, NGUYEN NHAT MINH PHUONG. Anh
huong cua k¥ thuat sdy dén d6 am, mau sic va cac
hop chat sinh hoc cia 14 tia to

DANG MINH NHAT, POAN CHI CUONG, BUI
PpUC THANG, NGUYEN THI BICH HANG.
Nghién ctru khao sat va toi uvu hoa diéu kién thu sinh
khf)i hé soi ndm Cordyceps militaris nudi cdy dich
thé

TRAN THI QUYNH NHU, TIEU NGOC CAM,
NHAN MINH TRi. Nghién ctru 4nh huéng cua ché
d6 thanh tring dén chat luong marmalade cam sanh
(Citrus nobilis Lour. var. nobilis)
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PHAM BAO NGUYEN, MA THAI HOA, PHAM THI
NGOC TRAM, HOANG KIM QUYEN, LE THI TRUC
DANG, TONG THI ANH NGOC. Anh huéng cua diéu
kién bao quan dén su bién d6i mot sé tinh chat hoa 1y va
carotenoid trong bi dé (Cucurbita moschata)

PO THI TUYET NHUNG, NGUYEN TUAN ANH,
KIEU MINH VUONG, LE UYEN NHI, LUU THAI
DANH, TRAN CHI NHAN. Nghién ctru thuy phén dich
qua bang Pectmex Ultra SP-L két hop véi say bot xdp
trong tao bot quat hoa tan

NGUYEN VAN TOAN, TRAN NGO BAO NGOC, LE
VAN LUAN, HO SY VUONG, NGUYEN bUC
CHUNG, DUONG VAN HAY, NGUYEN THI VAN
ANH, TRAN THI KIM NHI. Anh hudng cta ty 1& bot
atiso do (Hibiscus sabdariffa L.) bd sung va ché do
nuéng dén chat luong banh quy

NGUYEN THI THUY TIEN, TRAN BAO KHANH,
LE THI PHUONG, NGUYEN HIEN TRANG, LE
THANH LONG. Phén lap, tuyén chon Streptomyces ¢
kha ning sinh tong hop xylanase tir dit ¢ tinh Quang
Nam

NGUYEN HIEN TRANG, NGUYEN THI THUY
TIEN, LE THANH LONG, NGUYEN THY DAN
HUYEN, LE THI CHUNG. Nghién ciru san xuat ché
pham Aspergillus oryzae KZ3 c¢6 kha ning sinh
pectinase va tng dung xir 1y phé phu phim vo ca phé

TRAN THANH TRUC, NGUYEN THANH TIN,
NGUYEN MINH CHAU, LUU TUAN PHUC, LE
VAN TAN, NGUYEN PUC VUOQNG. Téi wu héa diéu
kién trich ly theo tong ham luwong flavonoids va
phenolics, danh gia hoat tinh chong oxy héa cua dich
chiét keo ong

NGUYEN DUC TUNG, PHAM BAO NGUYEN,
TONG THI ANH NGOC. Anh hudéng cua ché 46 siy
nong va séy lanh dén chat lugng san phém bot tur thit
qua bi do

PHAN MINH TRONG, TRAN THANH TRUC,
NGUYEN VAN MUOI. Nghién ctru ché bién paste tom
d6ng lanh tir tom thit vun va thit dau tom

NGUYEN CHI QUYEN, HUA THI THAO HUONG,
DUONG THI PHUONG LIEN. Nghién ctru ché bien
san pham bot vo thanh long rudt do (Hylocereus spp.)

HO QUOC VIET, NGUYEN THI KIM TUYEN, HA
THANH TOAN, NGUYEN HUU THANH. Nghién ctru
su thay doi ham luong betacyanin, hoat tinh chdng oxy
hoa trong qué trinh thu nhan va c¢6 dac dich qua thanh
long rudt do (Hylocereus polyrhizus)
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ANH HUONG CUA TY LE BOT ATISO DO
(Hibiscus sabdariffaL.) BO SUNG VA CHE BO NUONG

DEN CHAT LUONG BANH QUY
Nguyén Vian Toan® ", Trdn Ngo Bao Ngoc?, Lé Vin Luan?, H6 S§ Vuong', Nguyén Ditc Chung?,
Duong Vin Hay®, Nguyén Thi Van Anh!, Tran Thi Kim Nhi!

TOM TAT

Trirong Pai hoc Nong Lam, Pai hoc Hué
?Truong Cao dang Cong nghiép Hué

*Vién Khoa hoc Ky thuat Nong nghiép mién Nam
*Email: nguyenvantoan@huaft.edu.vn

Nghién cttu duoc thyc hién nhidm khdo sat anh huéng cta cong doan phdi tron gitta bot my va bot atiso dé bd
sung theo cac ty 1é 1an luot (5, 10, 15, 20%) va ché do nuéng banh (150, 160, 170, 180°C; 14 - 20 phut) dén chat
luong san phdm banh quy atiso dé. Cac chi tiéu danh gia bao gdm cam quan (mau sic, mui, vi, trang thai) va
mot s6 chi tieu chat luong: Ham luong anthocyanin, do truong nd, 5-HMF (5-hydroxymethylfurfural) va do 4m.
Két qua nghién ctru cho thay, ty 1& bot atiso do phdi tron bd sung trong cong doan 10% va ché do nuéng banh &
nhiét do 160°C trong thoi gian 18 phuat cho san phdm béanh quy atiso d6é c6 do truong né cao (197,967%), o 4m
pht hop (2,767%), ham luong 5-HMF thap (6,038 mg/kg), chat luong cdm quan duoc danh gia t6t (mau sic:
6,600 + 0,103; mui: 6,200 = 0,021; vi: 7,433 + 0,102; trang thai: 6,867 + 0,031).

Titkhoa: Anthocyanin, do trirong né; phoi tron, 5-HMF.

1. BAT VAN BE

Banh quy 1a loai thuc phdm rat phé bién trong
doi song hang ngay, cung cap nhiéu nang luong va
duong chat. Bén canh do, san phdm c6 mui, vi hap
dan va hoat do nu6c thap nén c6 thoi gian st dung
kha dai [1]. Trong nhimg nam gan day, mot so két
qua cong bo vé st dung nguyén liéu thay thé bot my
trong san xuét banh quy nham cai thién dinh duong
va han ché mot so tac dong bat loi ctia gluten dén stic
khoé nguoi tiéu ding c6 lién quan bénh celiac bing
mot loai bot giau hoat tinh sinh hoc ma khong lam
thay déi gia tri dinh duong ciing nhu ciu truc cta
san pham [2].

Atiso d6 duoc goi 1a hoa bup giam (Hibiscus
sabdariffa 1..) 1a cay thao moc co gia tri cao, vi trong
tdt cad cac bo phan cta cay déu co chira nhiéu
polysaccharid, giau anthocyanin cling nhu axit
protocatechuic. Hoa atiso d6 duoc st dung trong y
hoc ¢6 truyén dé ho tro diéu tri nhiéu bénh nhu ting
huyét ap, dai thao duong va réi loan gan [3]. Do do,
viéc bé sung bot atiso d6 vao banh quy giup hé tro
stc khée con nguoi, tao ra san phdm c6 tiém nang
phat trién trong tuong lai. Ty 1é b sung khoai lang
tim (30%), ché do nuwong banh & nhiet do 150 — 180°C
va thoi gian 3 - 5 phut trong san xuét banh quy dat
chat luong 6n dinh, do truong né cao, cau truc, mau

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 9/2024

sdc, mui, vi tot [4]. B6 sung bot tra xanh 15% va do
am ctia banh 12% cho san phdm banh quy yén mach
chat luong t6t va thanh phan khoai mon 50% két hop
45% bo va 25% trimg so voi khoi luong bot my trong
san xuat banh quy khoai mén tao ra san phdm c6 do
cting x6p, gion, mau sic vang déu [5]. Khi thay thé
80% bot my bang bot gao den c6 ham luong
anthocyanin 38,65 + 1,28 mg/100 g, san phdm va
chat luong banh quy dwoc danh gia tot [6]. Trong khi
do, viéc st dung bot atiso d6 trong san xuat banh quy
ciing nhu nghién ctru banh quy atiso d6 hau nhu
chua duoc cong bo. Chinh vi vay, nghién ciu ché
bién banh quy b6 sung bot atiso @6 duoc thuc hién
nham tao ra san ph4m mang lai hwong vi méi la, c6
gia tri dinh duong, gia tri cAm quan cao, da dang héa
san pham banh la muc tiéu chinh ma nghién ctru
huong dén.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu nghién ctru

Nguyén liéu sir dung trong nghién cttu la dai hoa
atiso d6 (Hibiscus sabdariffa Linn.) duoc thu mua tai
Cong ty TNHH Mot thanh vién San xuat thuong mai
va dich vu HICHAGOL (tinh Thtra Thien Hué). Chon
nhimg dai hoa tuoi, c6 cudéng cing, canh dai, mau do
dep, khong bi dap nat. Cac nguyén liéu khac: Bot my
da dung so6 8 (Bakers'choice), duong xay lam banh
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saccharose (Nha may duwong Bién Hoa), bo thuc vat
margarine (Cong ty C6 phan dau thuc vat Tuong
An), bot sita nguyén kem (New Zealand), bot no,
mudi, trimg ga, tinh chat hwong Vanilla Rayners. Cac
nguyeén liéu nay mua tai Sieu thi GO Hué va hé thong
d6 lam banh Lé Cuong (thanh pho Hué).

2.2. Phuong phap nghién ctru
2.2.1. Chuan bi bot atiso do

Hoa atiso d6 — Cat cuong, bé hat — Ruira sach,
dé rao — Tach canh hoa — Sdy lanh (nhiét do 40 —
45°C; thoi gian 20 - 25 gio) — Nghién min — Ray bot
(@ 4m 4,912%, ham luong anthocyanin 71,256
mg/100 g) — Can — Bao gbi — Bot atiso do.

2.2.2. Quy trinh san xuat banh quy atiso do

Bot atiso d® — Phai tron (bot atiso, bot my, bot
stta, mudi, bot nd, tinh chat huong vani) — Phéi tron
dung dich nhi tuong (duong, bo, trung ga) — Tao
hinh — Nuéng — Lam nguoi — Bao géi (hut chan
khong) — San pham.

Thong s6 cho mdi mau bot my (100%), bot atiso
do (5-20%) (thi nghiém 1), bo 50%, trimg ga 30%, stta
bot 5%, duong xay 60%, mudi 2%, bot né 2%, tinh chat
huong vani 2% [4 - 7]. Hén hop duoc nhao tron dén
khi thanh khoi bot dong nhat, min va dé & ngan mat
tt lanh 15 phat. Sau d6 tién hanh tao hinh véi duong
kinh 4 + 1 cm, bé day 0,8 + 0,06 cm va nuong (150 -
180°C) (thi nghiém 2) trong khung thoi gian tir 14 -
20 phut (sau 2 phut ldy mau kiém tra mot 1an). Sau
cung, san pham duwoc 1dm ngudi, bao goi trong tui PE
va cho vao hop gidy, bdo quan & nhiét do (25 - 30°C)
va tién hanh phan tich cac chi tiéu. Thi nghiém duogc
b6 tri véi 3 1an lap.

2.2.3. Thi nghiém 1: Khdo sdt anh huong cua ty
1é bot atiso do bo sung dén chat Irong san pham

Bot atiso d6 duoc st dung thay thé bot my voi
cac ty 1é khac nhau, lan luot 5, 10, 15 va 20%. Cac
thong s6 khac duoc giit nguyén. Thi nghiém duoc bo
tri hoan toan ngau nhién véi 3 1an lap lai. Banh sau
khi nuéng & nhiét d6 160°C trong thoi gian 15 phut,
tién hanh phan tich do am, do treong nd, ham lwong
anthocyanin va danh gia cam quan [5, 7].

2.24. Thi nghiém 2- Khao sat ché do nuong anh
huong dén chat lrong banh quy atiso do

Thuc hién khao sat nhiét d6 nwéng banh & cac
mutc nhiét khac nhau: 150, 160, 170, 180°C v6i khung
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thoi gian tir 14 - 20 phut. Sau khi nuéng, banh duoc
dé nguoi vé nhiét do (25 - 30°C), bao goi va phan tich
cac chi tieu. Cac thi nghiém duoc bo tri hoan toan
ngau nhién voi 3 lan lap lai. Banh sau khi nuéng
duoc tién hanh phan tich d¢ 4m, do truong nd, ham
lwong anthocyanin, ham luong 5-HMF va danh gia
cam quan.
2.2.5. Phuong phdp phéan tich va xir Iy s6 liéu

- Phan tich @6 4m cua nguyén liéu duoc xac dinh
theo TCVN 4069:2009 [8] bang phuong phap khoi
luong. Do truong nd cia banh duoc xac dinh theo
nghién ctu ctia Nguyén Chi Ding va Nguyén Thi
Hoa Bién (2016) [4]. Ham luwong anthocyanin duwoc
x4c dinh bang phuong phap pH vi sai theo tiéu chuin
TCVN 11028:2015 [9]. Ham luwong 5-HMF duoc xac
dinh theo TCVN 9041:2012 [10]. Cac chi tiéu cam
quan ctia banh atiso do6 thanh phdm duoc danh gia
cho diém thi hiéu theo thang diém Hedonic tir 1 - 9,
tuong tng voi mirc danh gia: Cuc ky khong thich, rat
khong thich, khong thich, twong d6i khong thich,
khong thich ciing khong ghét, tiong dai thich, thich,
rat thich, cuc ky thich [11].

- Xt ly s6 lieu: So6 lieu, dé thi duoc xt ly bang
phan mém Microsoft Excel 2016. Két qua duoc phan
tich ANOVA mot yéu t6 va kiém dinh Duncan (5%)
dé so sanh su khac biét gitta cac gia tri trung binh.
Céc phan tich thong ké duoc xtt ly trén phan mém
IBM SPSS Statistic 20.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién ctru ty lé phdi tron bot atiso dd6 dén
chét lrong san phidm banh quy

Qua trinh phéi tron co vai tro quan trong doi voi
chat luong san phdm banh quy noi chung va khoi bot
nhao noi rieng. Khi bé sung bot atiso do véi ty le
khac nhau sé tao ra nhimg khac biét vé chat luong
dinh duong va cam quan ctia san pham.

3.1.1. Anh huéng ty Ié phéi tron bot atiso dé dén
do am, do truong né cua san pham banh quy

bo am, do truong nd trong banh quy la mot
trong s6 cac chi tiéu quan trong, vi n6 quyét dinh cau
truc (do6 gion, do cing, do xoOp...) clia san pham [7,
12]. Két qua thuc nghiém duoc thé hién & hinh 1.
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Hinh 1. D6 thi biéu dién anh hudng ty 1& phdi tron bot atiso d6 dén d6 4m, d trrong né ctia san phdm banh quy
Ghi chu: Cidc két qua co chir cdi giong nhau thi khong co sai khdc ¢ mitc y nghia 5%.

Hinh 1 cho thay, ty 1 phoi tron bot atiso d6 ting
tir 5 - 20% thi do 4m tang tir 2,733 - 4,767%. Diéu nay
c6 thé giai thich 1a trong thanh phan bot atiso do cé
chtra ham luong chat xo kha cao, dan dén kha nang
lien két voi nuoc cta khoi bot nhao tang lén vi chat
X0 ¢6 thé lién két tryc ti€p voi nudc thong qua cac
tuwong tac phan cuc va lién két hydro [13]. Bén canh
d6, mau bo sung 20% c6 do 4m (4,767%), vuot gia tri
toi da cho phép [14]. Mau 5% va mau 10% cho banh
c6 do truong nd tot nhat va khong cé su khac biét &
mtc y nghia (P > 0,05). Tuy nhién, néu tiép tuc ting
ty 1é bot atiso @0 1én 15 va 20% sé lam giam &0 truong
nd cua banh. Pay cé thé 1a do ciu trac né x6p cta
banh quy duoc tao nén tir nhimg lién két hoa hoc
trong qua trinh hinh thanh mang luéi gluten. Bot
atiso do khong c6 gluten va kha nang lién két 4m cao
nén khi dugc b sung vao cac cong thirc sé lam ty le
gluten trong khéi bot nhao giam, do 4m ting dan dén
banh khi nuéng bi mém va giam tinh réng x6p [15].
Két qua nghién ctu nay tuong dong véi két qua
nghién cttu ctia Vitalii va cs (2023) [16] khi nghién
ctru do truong nd trong san xuit banh quy bé sung
bot bi ngd. Do do, ty 1e phoi tron bot atiso do 10% 1a
thich hop dé @am bao chat luong cho san phdm banh
quy.

3.1.2. Anh hutng ty Ié phoi tron bot atiso do dén
ham hrong anthocyanin cua san pham banh quy

Ty lé phéi tron bot atiso @6 c6 anh hudng dén

ham luong anthocyanin ctia san phdm banh quy

(Hinh 2).
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Hinh 2. Do thj biéu dién dnh hudng chia ty 1&
phdi tron bot atiso @6 dén ham lwong anthocyanin
ctia san phidm banh quy

Ghi chu: Cic két qua co chir cdi giong nhau thi
khong co sai khic ¢ murc y nghia 5%.

Hinh 2 cho thay, ham luong anthocyanin trong
banh quy c6 xu huong tang dan véi su tang cac ty lé
b6 sung bot atiso do. Diéu nay co thé giai thich,
anthocyanin la mot hop chat sinh hoc chiém ty 1é cao
so voi cac thanh phan khac cé trong bot atiso do
[17]. biéu nay ching t6 tinh kha thi cta viéc st dung
bot atiso do dé tao ra cac san phdm thyc phidm cé
thanh phan dinh duéng t6t cho sttc khoé nguoi tieu
dung. Két qua nghién ctru nay phu hop voi két qua
nghién cttu ctia Korus va cs (2017) [18], khi xac dinh
ham luong anthocyanin trong banh quy c6 b6 sung
bot qua soi. Nhu vay, mau bé sung 20%, banh c6 ham
lwong anthocyanin cao nhat va khong c6 su khac biét
voi mau 15% (P > 0,05). Tuy nhién, mau 15 va 20%,
san phdm khong dat yéu cau & cac thugc tinh quan
trong nhu: Do 4m, do truong né (Hinh 1). Ham luwong
anthocyanin ctia mau 5 va 10% c6 su khac biét co y
nghia (P< 0,05). Do d6, ty 1é phoi tron bot atiso do
10% 1a phu hop trong san xuat banh quy.
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3.1.3. Anh huong ty Ié phoi tron bot atiso dé dén
chat lrong cdm quan cua san pham banh quy

Khéo sat anh huong cta ty 1é phdi tron bot atiso
do6 dén chat luong cam quan ctia banh quy (Bang 1).

Béng 1. Anh huéng t 16 phéi tron bot atiso d6 dén chét luvong cAm quan ciia sdn phdm banh quy

Ty 1é phéi biém cam quan (diém)
tron (%) Mau sic Mui Vi Trang thai
5 4,400°+ 0,113 6,200°+ 0,025 6,000° + 0,006 6,400+ 0,231
10 6,500°+ 0,003 7,133+ 0,004 6,867° 0,013 7,300°+ 0,017
15 6,667°+ 0,105 6,500°+ 0,112 5,700°+ 0,043 5,667+ 0,142
20 6,733°+ 0,001 5,600°+ 0,105 4,467*+ 0,028 5,400°£ 0,116

Ghi chu: Trong cung mot cot, cdc két qua co chir cai giong nhau thi khong cd sai khdc mutc y nghia 5%.

Két qua nghién ctu chi ra rang, b6 sung bot
atiso do 10%, c6 diém cam quan cao nhat & ca 3 chi
tiéu 1a mui, vi va trang thai véi s6 diém tuong tng 1a
7,133; 6,867; 7,300. Chi tiéu mau sac dugc uwa thich
nhat & ty 1é bé sung 20%. Ty 1é bd sung bot atiso do
anh huong ro rét dén mui, vi va trang thai ctia banh
quy. Theo két qua nghién ciru cta Dariusz va cs

5% 10%

(2022) [13], ty le thay thé bot vo yén mach 10% cho
san phdm banh quy c6 chat luong cam quan t6t nhat.
Két qua nay twong dong voi két qua thuce nghiém thu
duoc. Do do, ty 1é phoi tron bot atiso d6 10% 1a phu
hop dé san phdm banh quy atiso d6 c6 chat lwong
cam quan t6t (Hinh 3).

15% 20%

Hinh 3. San phdm bénh atiso d6 v6i c4c ty 1é phoi tron bot atiso dé khac nhau

3.2. Nghién ciru ché @6 nuéng dén chat hrong
san phadm banh quy atiso d6

Nuéng 1a qua trinh quan trong trong san xuat
banh quy, vi dudi tac dung nhiét, trong khaéi bot nhao
X4y ra cAc qua trinh vat 1y, héa ly va héa sinh [19].

3.2.1. Anh hudng nhiét do nuéng dén thoi gian
nuong va do 4m cua san pham banh quy atiso do

35 A 3,167F 35
= 2,867 27672
g 30 i 4 2,66751 L 3
&
éﬁ 25 A 2.5 §
E 20 A -2 E
5 15 A r 1.5':2_
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Hinh 4. D6 thi biéu dién anh huéng nhiét o nuéng
dén thoi gian nuéng va do 4m ctia san phdm banh
quy atiso d6
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Ghi chu: Cic két qua coé chir cdi giong nhau thi
khoéng co sai khic ¢ murc y nghia 5%.

Hinh 4 cho thdy, khi nhiét d6 tang thi thoi gian
nuong giam. Mau nuéng nhiét 150°C cho két qua
thoi gian nuwéng 20 phut, nhung khi tang nhiét d6 1én
cac muc 160 - 180°C thi thoi gian nuwong giam dan.
Mau 180°C, thoi gian nuwoéng ngan nhat, 14 phat. Diéu
nay duoc gidi thich, khi nhiet do ting sé 1am tang téc
do ho hoa tinh bot, dong tu protein va lam chin banh.
Bén canh d6, nhiét do cang cao thi kha ning truyén
nhiét ctia khong khi néng vao nguyén liéu cang
nhanh, 1am cho d6 4m trén bé mat va do 4m bén
trong cau truc X0p mao quan cta cac mau banh
nhanh chong khuéch tan ra bén ngoai va bay hoi [20,
21]. Do 4m cta san phdm banh quy atiso d6 giam tr
2,867% xuong 2,667% khi nhiét do nuéng ting tir 150 -
170°C. Néu ti€p tuc ting nhiét d6 nuéng dén 180°C
thi do 4m tang lén 3,167%. Tuy nhién, khong co su
khac biét & mic y nghia vé gia tri d0 4m giira cac
mau banh (P > 0,05). Diéu nay c6 thé duoc giai thich,
st mat do 4m con phu thuoc vao nhiét do va thoi gian
nuéng. Nhiet @6 nuong thap, thoi gian nuong dai, 1op
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vo banh hinh thanh cham, luong 4m mat cang 16n
[22]. Nhiét d6 nuéng & 180°C, qua trinh hinh thanh
16p vo banh dién ra nhanh, han ché viéc thoat am, tao
ra mot vung bay hoi nuéc dudi lop vo, ving nay sé
khuéch tan vao trong rudt banh va lam ting do 4m ctaa
banh [23]. Nhu vay, nhiét d6 nuéng banh 160°C va

thoi gian nuong 18 phut cho do 4m san phdm 2,767%
hoan toan dat yéu cau vé giéi han do 4m t6i da cho
phép [14].

3.2.2. Anh hudng nhiét do nudng dén do truong
n6, ham lrong anthocyanin cia san pham banh quy
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Hinh 5. Do thi biéu dién 4nh huéng ctia nhiét 9 nuéng dén do trirong néd, ham leong anthocyanin ctia san
ph4dm banh quy atiso d6
Ghi chu: Cic két qua co chir cdi giong nhau thi khong co sai khdc & mitc y nghia 5%.

Hinh 5 cho thdy, d¢ truong né tiang tir 185,412 -
198,609% khi nhiét d6 nuong ting tir 150 - 170°C.
biéu nay co thé giai thich, khi nhiét do nuéng ting
sé lam toc do phan tng ctia bot no tang lén, khi CO,
duoc sinh ra, dong thoi giai phong luong khong khi
trong banh, tao cau trac toi, x6p cho san pham [23].
Tuy nhién, khi tiép tuc ting nhiét do len 180°C thi do
treong né gidm va dat gia tri thap nhat (184,396%).
C6 thé thay, do truong né giam 1a do nhiét do nuwong
cao, 16p vo6 banh duoc hinh thanh sém, ngan can qua
trinh thoat hoi, khi [15]. Nhiét d6 nuéng 160 va
170°C, banh c6 d¢ truong né tot nhat va khong co su
khac biét & mic y nghia (P > 0,05). Ham luong
anthocyanin ctia banh cé xu huéng giam khi nhiét do
nuéng tang. Nhiét d6 nuong 150 - 160°C c6 ham
lwong anthocyanin cao nhat va khong cé su khac biét
& muc y nghia (P > 0,05). Diéu nay 1a do qua trinh
nuong lam tang toc do phan hdy anthocyanin, thong
qua cac phan tmg oxy hoéa hoac sy phan cat cac liéen
két cong hoa tri [24, 25]. Theo Nguyén Lé Anh Minh
va cs (2022) [6], nhiét d6 nuwong 155 - 165°C cho san
pham banh quy b sung bot gao den c6 ham luong
anthocyanin cao nhat. Két qua nay phu hop véi két
qua thuc nghiém thu dwoc. Nhu vay, nhiét d6 160°C
1a thich hop dé nuéng banh quy atiso do.

3.2.3. Anh huéng nhiét dé nuong dén ham leong
5-HMF cua sdan pham banh quy atiso do

5HMF 1a hop chat hitu co duogc tao ra tir qua
trinh x ly nhiét, dic biét la trong cac san phdm chira
ham luong dwong cao nhu banh quy. Ham luong 5-
HMF cang cao cho thdy, su suy gidam chat luong san
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pham, dong thoi c6 thé gay ra nhimg tac dong khong
tot cho sttc khoe con nguoi... Do d6, quy trinh san
xuat banh quy can duoc kiém soat chat ché dé giam
thiéu sy hinh thanh hop chét nay.
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Hinh 6. D6 thi biéu dién 4nh huéng nhiét d6 nuong
dén ham lrong 5-HMF ciia san phdm b4nh quy atiso
do

Ghi chu: Cic két qua co chir cdi giong nhau thi
khong co sai khac ¢ muic y nghia 5%.

Hinh 6 cho thay, khi nhiét d0 nuong tang thi
ham luong 5-HMF tang. Ham luong 5-HMF ¢ mau
nuong 180°C cao hon 19 1an so véi mau nuéng 150 va
160°C. Ham lwong 5-HMF phu thuoc vao thanh phan
san pham, do 4m, do pH va cuong do xir ly nhiet
[26]. Nguyén nhan chinh cta viéc gia ting 5-HMF
trong banh quy atiso dé co thé do nhiét do cao kich
hoat cac phan tng phan hay duong, phan tng
Maillard va phan tng caramen hoa [27]. Do 6, khi
tang nhiét do nuong, dan dén toc do phan ung ting,
luong 5-HMF sinh ra nhiéu. Su gia ting ham luong 5
HMF trong thuc phdm cho thay, st suy gidm ctia cac
chat dinh duong thiét yéu [26]. Vi vay, mic 5-HMF
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thap 1a vu diém dang cha y doi véi san phdm banh
quy atiso do. Két qua nghién ctru nay pht hop voéi két
qua nghién cttu ctia Huiyu va cs (2022) [26] khi két
luan: Nhiét d6 nuong vuot qua 160°C sé lam tang
dang ké ham luong 5-HMF trong banh quy bo. Do

d6, nhiét do nuéng 160°C 1a thich hop dé dam bao
chat luong ctia san phdm banh quy atiso do.

3.2.4. Anh hudng nhiét dé nuong dén chat hrong
cdm quan cua san pham banh quy atiso do

Kha nang chdp nhan cam quan d6i voi banh quy
atiso dd, bao gébm mau sic, trang thai, mui, vi (Bang 2).

Béng 2. Anh huéng nhiét d6 nuéng dén chat luong cdm quan ciia sin phdm banh quy atiso dé

Nhiét do nuéng biém cam quan (diém)
°C) Mau siac Mui Vi Trang thai
150 5,333*+ 0,107 5,533+ 0,003 | 6,433%+0,030 5,767+ 0,207
160 6,600°+ 0,103 6,200°+ 0,021 | 7,433°+0,102 6,867°+ 0,031
170 6,200 + 0,005 5,567°+ 0,106 | 6,900+ 0,081 | 5,967"+0,047
180 5,667+ 0,105 5,633+ 0,061 | 6,800°°+0,036 | 6,333+0,102

Ghi chu: Trong cung mot cot, cdc két qua co chir cdi giong nhau thi khong co sai khac muic y nghia 5%

Bang 2 cho thay, khi nhiét do nuwong 160°C voi
thoi gian 18 phut cho két qua diém danh gia cam
quan cao nhat voi cac tiéu chi vé mui, vi, mau sac va
trang thai. Nhu vay, nhiét do nuéng cé anh hudng rat
lon dén chat luong cia san phadm. Tosin va Xinchu

150°C 160°C

(2022) [28] da cong bo, nhiét do nuéng 160°C cho
san phdm banh quy khoai tdy duoc danh gia cam
quan tot nhat. Vi vay, nhiét do nuéng 160°C 1a phu
hop dé san phdm banh quy atiso d6 c6 chat lwong
cam quan tot nhat (Hinh 7).

170°C 180°C

Hinh 7. Anh huéng nhiét do nuéng dén chat hrong phdm banh quy atiso d6

4. KET LUAN

Banh quy atiso d6 c6 &0 truong n& cao
(197,967%), do 4m phu hop (2,767%), ham luong 5
HMF thap (6,038 mg/kg) va chat luong cadm quan
duoc danh gia tot (mau sac: 6,600 + 0,103; mui: 6,200
+ 0,021; vi: 7,433 + 0,102; trang thai: 6,867 + 0,031),
khi duoc ché bién véi ty 1& phoi tron bd sung bot
atiso do 10% va ché do nuéng & nhiét do 160°C trong
18 phut.
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THE EFFECT OF HIBISCUS POWDER SUPPLEMENTATION (Hibiscus sabdariffaL.)
RATIO AND BAKING CONDITIONS ON THE QUALITY OF BISCUITS

Nguyen Van Toan', Tran Ngo Bao Ngoc!, Le Van Luan?, Ho Sy Vuong!, Nguyen Duc Chung?,

Duong Van Hay?, Nguyen Thi Van Anh?, Tran Thi Kim Nhi'

1University of Agriculture and Forestry, Hue University

?Hue Industrial College
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Summary
The study was conducted to investigate the effects of the mixing process between wheat flour and red artichoke
powder supplemented in different proportions (5%, 10%, 15%, 20%) and baking modes (150°C, 160°C, 170°C,
180°C; 14 - 20 minutes) on the quality of red artichoke cookies. Evaluation criteria included sensory aspects
(color, smell, taste, texture) and several quality parameters: Anthocyanin content, swelling, 5>-HMF (5-
hydroxymethylfurfural) and moisture. The research results showed that a mixture of 10% red artichoke powder
and a baking mode of 160°C for 18 minutes produced red artichoke cookies with high expansion (197.967%),
suitable moisture content (2.767%), low 5-HMF content (6.038 mg/kg) and good sensory quality (color: 6.600 +
0.103; smell: 6.200 + 0.021; taste: 7.433 = 0.102; texture: 6.867 + 0.031).

Keywords: Anthocyanin, swelling, mixing, 5-HMF.
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