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TOM TAT

Banh mochi la mot loai banh truyén thong ctia Nhat Ban, duoc wa chudong nho két cau déo mém
dac trung tir bot nép. Trong xu hudéng phat trién cac san phdm mochi c6 gia tri dinh duong cao,
khoai lang tim (KLT) duoc lwa chon nhu mot ngudon nguyén liéu tiém nang nho giau
anthocyanin, chat xo va cac hop chat chong oxy héa tu nhién. Nhidm tim ra diéu kién ché bién tot
nhat cho san phdm, viéc diéu chinh thanh phan nguyén liéu va diéu kién ché bién, dac biét la
ham luong tinh bot bién tinh (TBBT) va do 4m phdi tron, dong vai tro then chét trong viéc anh
hudng dén cau trac, do mém déo va cac chi tiéu cadm quan cta banh mochi. Nghién ctru duoc
thuc hién voi muc tiéu 1a xac dinh ty 1é phoi ché TBBT va do 4m nham dat duoc gia tri cdm quan,
mau sic, mui vi va cau tric t6t nhat cho san phdm banh mochi khoai lang tim. Thi nghiém duoc
thuc hién voi cac mirc ham luong TBBT 14n luot 25, 30, 35, 40%; két hop véi d6 4m phoi tron & cac
mutc 45, 50, 55, 60%. Két qua cho thdy, ham lwong TBBT (35%) va do 4m phdi tron (55%) 1a diéu
kién pht hop cho banh mochi dat chat luong, thé hién qua cac chi tiéu danh gia nhw: Gia tri mau
sdc L* (20,27); a* (20,63); do dan hoi (9,54 N/m?); ham luong anthocyanin (178,60 mg/g); ham
luong vitamin C (611,6 pg/g); ham luong phenolic (823,36 ng/g); kha nang bt goc t do (% khir
DPPH) 1a 88,34% va diém gia tri cAm quan kha déng déu, dao dong tir 4,30 - 4,44 diém, cling do
yeu thich 1a 8,22 diém. Két qua nay cho thay, banh mochi dat chét luong t6t hon so véi cac diéu
kién khao sat con lai.

T khoéa; Binh mochi, dinh dirong, khoai lang tim, tinh bot bién tinh.

1. DAT VAN BE
Mochi (Moh - chee) 1a tén moét loai banh nhan

thuc tién trong viéc phat trién san phim, vira gép
phan dap ing nhu cau thi hiéu nguoi tiéu dung.

ngot truyén thong tir Nhat Ban. San phdm nay
thuong c6 do 4m cao, mém va cé do dan hoi nhat
dinh, duoc st dung cht yéu nhu mot moén trang
miéng. Theo phuong phap truyén thong, gao nép
duoc vo sach, nau chin voéi nuéc, sau dé gia ngay
khi con néng @€ pha vo ciu trac hat va hinh thanh
d6 dan hoi nhot dac trung [1]. Ngoai ra, dé tao vé
bat mat va mau sic cho banh, nguoi ché bién
thuong st dung mau thuc phidm cho 16p vé banh.
Hién nay, banh mochi dan dugc sit dung rong rai &
thi truong Viét Nam. Vi vay, viéc cai tién, nang cao
ham luong dinh duong va tao su da dang vé mau
sdc trong banh mochi vira c6 y nghia khoa hoc va

KLT (lpomoea batatas 1.) 1a cay luong thuc
quan trong, giau carbohydrate, chat xo, vitamin
(C, B6) va cac khoang chat thiét yéu nhu kali va
magie. Pac biét, KLT chita ham luong cao
anthocyanin - mét hop chat chong oxy héa manh,
phong ngtra bénh tim mach, gidm huyét ap, ngan
ngtra cac bénh ly do goc tw do gay ra, gép phan
nang cao gia tri dinh dudng va chitc nang cta cac
san phdm thuc phdm [2]. Trong béi canh nhu cau
tieu dung thuc phdm huéng dén cac san phdm vira
6 gia tri cdm quan cao, vira giau dinh duong va tot
cho stc khoe, viéc cai tién cong thic ché bién
banh mochi theo huéng ung dung nguyén liéu tu
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nhién nhu KLT 1a huéng di day tiém nang. Tuy
nhién, dé san pham dat duoc chat luong 6n dinh va
duoc chdp nhan rong rai, cac yéu t6 cong nghé
trong qua trinh san xuit can duoc kiém soat.
Trong d6, ham luong TBBT va d¢ 4m phdi tron 1a
hai yéu t6 quan trong c6 anh hudng truc tiép dén
cau truc, modul dan héi, mau sic va ham luong
chat dinh duong cta banh. Xuat phat tit cac co s&
trén, nghién ctru nay duoc thuc hién véi muc tiéu
khdao sat anh huéng ctia ham luong TBBT va do
4m phoi tron dén chat luong ctia san phdm banh
mochi KLT. Thong qua do6, nghién cttu huong dén
xac dinh cong thic phéi ché tot nhat nham cai
thién tinh chat co ly, nang cao gia tri cdm quan,
dong thoi bao toan cac hop chat sinh hoc cé hoat
tinh cao nhu anthocyanin, phenolic va vitamin C
trong san phdm cudi cung. Két qua nghién ctu
khong chi gop phan da dang hoa san phim tit KLT
ma con gép phan mé rong huéng tmg dung cta
nguyén lieu ban dia vao cac san phdm truyén
thong.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu

- Nguyén Iliéu: KLT (Cong ty TNHH MTV
Thuong mai Sai Gon - Vinh Long); duong
(Coop.mart Vinh Long), TBBT (Coop.mart Vinh
Long).

- Hoa chat: Axit metaphosphoric (Viét Nam),
axit chlohydric (Trung Quéc), methanol (Trung
Quoc), folin — ciocalteu (Ptic), sodium carbonate
(Trung Qudc), axit gallic (Trung Quéc), ethanol
(Trung Qudc), axit citric (Trung Quéc), DPPH
(Trung Qudc).

2.2. Phurong phap nghién citu
2.2.1. Phuong phap bo tri thi nghiém

Nghién ctu duwoc thuc hién nham xac dinh
anh huéng ham luong TBBT va do 4m phoi tron
dén dac tinh chat lvong ctia san phdm banh mochi
KLT. Thi nghiém duoc bo tri voi 16 nghiém thitc
theo so d6 hinh 1.

KLT sau khi ngam rtra so b, tién hanh bo vo,
cat khuc day 1,5 cm. Hap khoai & 100°C trong thoi
gian 15 phut, sau d6 nghién min bang may xay
thuc ph4m mini. Tién hanh phdi tron mau KLT véi

ham lugng TBBT lan luot 1a 25, 30, 35, 40% (w/w)
so voi khai luong KLT, do 4m duoc diéu chinh 1an
luot 1a 45, 50, 55, 60% (w/w) bang cach b sung
nuoc, cudi cling bé sung duong voi ty le 42% so voi
khéi luong téng ctia cac thanh phéi tron. Céac
nghiém thuc da duoc phdi tron va hap & 100°C voi
thoi gian 30 phut va tién hanh dinh hinh banh dé
duoc san pham hoan chinh. Mau duoc phan tich
cac chi tieu nhw: Mau siac (L* va a*), modul dan
hoi (N/m?, ham luong anthocyanin (mg/g), ham
lugng vitamin C (ug/g), ham luong phenolic
(ug/g), hoat tinh chéng oxy hoa (% khir DPPH) va
danh gia cam quan.

2.2.2. Phuong phdp phén tich
- Xéc dinh sur thay doi mau sdc:

Mau ctia banh mochi KLT duoc x4c dinh bang
cach stt dung may do mau cam tay MiniScan (EZ
4500L - My). Tién hanh do dac & 3 vi tri khac nhau
cho cting mot mau, sau do6 lay gia tri trung binh
ctia 3 lan do trén dé duoc gia tri ciia mot mau. Cac
gia tri L* va a* duoc ghi nhan [3].

- Xdc dinh modul d4n hoi cia banh mochi:

Do dan hoi cia san phdm banh mochi KLT
duoc xac dinh dua vao thiét bi phan tich cau trac
thuc phdam TMS-Pro (Food technology, My) [4].
Mau duogc chuén bi c6 cung kich thudc voi duong
kinh 21 mm, d6 day 15 mm, khéi luong trung binh
6,5 g. Do cting (N) duoc do tai vi tri trung tam cua
mau, voi van toc cta dau do 50 mm/phut, khoang
cach dam xuyén la 10 mm. Gia tri d6 cing thu
duoc stt dung dé tinh modul dan héi (E) theo cong
thiec 2.1.

FxL

E=—1 2.1

Trong do: E 1a modul dan hoi (N/m?); F 1a do
ctmg ctia mau (N); L 1a chiéu dai ban dau ctia mau
(m); AL 1a chiéu dai dam xuyén vat ctia dau do
(m).

- Xdc dinh ham Iluong vitamin C cua banh
mochi:

Ham luong vitamin C ctia banh mochi dugc xac
dinh theo Roe va Mills (1948) [5], voi mot s6 diéu
chinh. Mau banh mochi duoc dong bang trong dung
dich nito 16ng, sau d6 duoc nghién min thanh bot.
Mau duoc trich ly trong dung dich axit
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metaphosphoric 5% lanh, vortex hoén hop trong 1
phut va loc bing gidy loc, thu duoc dich trich
dung cho phan tich chi tiéu vitamin C. Hén hop
ctia phan tng bao gom: 0,4 mL dich trich, 0,6 mL
di-indophenol 0,02%, 0,8 mL thiourea 2% va 0,6 mL
dinitrophenol hydrazine 2%, hon hop duoc vortex va

1 trong bé 6n dinh nhiét do & 50°C trong 1 gio. Tiép
dén, hat 1 mL cta axit sulfuric 85% thém vao hon
hop trén va tiép tuc t & nhiét do 25°C trong 30 phuat.
Do hap thu cta hon hop phan tmg duoc do & bude
song 540 nm va két qua duoc tinh toan dua vao
duong chuén cta vitamin C trong ctng diéu kién.

KLT

v

Rira, loai
bo vo

v

Hap chin 1an 1

v
Nghién min
Can khoi
lwong

l

D6 am (HLA) (%)

Phoéi tron

duong (42%)

!

TBBT (%)
25.30. 35, 40%

I

San pham

TBBT-HLA TBBT-HLA TBBT-HLA TBBT-HLA
25-45 30-45 35-45 40 - 45
25-50 30-50 5-50 40 -50
25-55 30-55 5-55 40 -55
25-60 30-60 35-60 40 - 60

Hap
chin 1an 2
Dinh hinh

Hinh 1. So d6 b4 tri thi nghiém

- Xdc dinh ham Irong phenolic cia bdnh
mochi:

Bo mau cta banh mochi dugc trich ly trong
dung dich methanol lanh, vortex trong 1 phat va
loc qua gidy loc dé thu dich trich ding cho phan
tich téng ham luong phenolic. Him luong phenolic
tong duoc xac dinh dua theo Singleton va cs
(1998) [6]. Hon hop phan tng gom 100 uL dich

trich, 250 pL thuoc thit Folin - Ciocalteu, 750 pL
sodium carbonate 7,5% va 2 mL nudc cat (doi voi
mau blank diing methanol thay cho dich trich).
Hon hop duoc vortex va @ trong bé 6n dinh nhiét &
40°C trong 30 phut. Do hédp thu ctia hén hop phan
ung duoc do & budc séng 750 nm va két qua duoc
tinh todn dua vao duong chudn ctia axit gallic
trong cuing diéu kién.
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- Xdc dinh ham Iuong anthocyanin cua banh
mochi:

Mau banh mochi duoc tron véi hén hop gdm
60% ethanol va 1% axit citric, tiép dén lic déu,
vortex trong 2 phut va loc bang gidy loc thu duoc
dich trich. Ham luong anthocyanins duoc xac dinh
theo phuong phap pH vi sai. Dich trich ctia mau
duoc tron 25 mM hydrochloric axit-potassium
chloride (pH 1,0) hodc dung dich dém 04 M
sodium acetate (pH 4,5) trong 15 phut, & trong toi.
Do hap thu budc séng cua hén hop duoc do &
budc séng 700 nm va 520 nm [7]. Ham luong
anthocyanin duoc tinh theo cyanidin-3-glucoside,
tuong duong theo cong thirc 2.2.

AXxMyxDFx10° Vv

Anthocyanins (mg/g) = Eer—— 2.2)

Trong do6: A = (Aszonm - Azoonm) PH 1,0 - (Asppnm -
Asoon) PH 4,5; My, 14 khoi lugng phan tir = 449,2 g
mol! cho cyanidin-3-glucoside; DF 1a hé s6 pha
loang mau; 1 1a chiéu day cta cuvett (cm); v la thé
tich caa dich trich (L); m 1a khéi luong ctia mau
duoc st dung cho trich anthocyanin.

- Xdc dinh hoat tinh chong oxy hoa (% khir
DPPH) cia banh mochi:

Hoat tinh kh& DPPH (2,2-diphenyl-1-
picrylhydrazyl) duoc thuc hién theo Li va cs (2018)
[8], véi mot s6 diéu chinh. Hon hop phan ting chia
dung 0,15 mL dich trich va 1,85 mL DPPH 120 uM
trong methanol, ti€p dén 1 & nhiét d6 phong trong
30 phut trong béng t6i. Mau kiém soat duoc chuin

bi biang cach dung methanol thay thé cho dich
trich trong cuing diéu kién. Do hap thu duoc do &
budc séng 525 nm va két qua duogc tinh toan theo
cong thuc 2.3.

o, DPPH = (‘Abgki«:'—'msnét_‘lbsm_‘au ) « 100
) Absgiim soa ‘

2.3)

- Pdnh gid cam quan:

Gia tri cAm quan cta san phdm banh mochi
KLT nhu: Mau sic, mui, vi, cau tric va mic do ua
thich dugc danh gia theo TCVN 3215:1979 [9].

22.3 X ly so'lieu

Tat ca cac thi nghiém duoc lap lai 3 1an va két
qua duoc trinh bay dudi dang gia tri trung binh +
do lech chudn. So sanh su khac biét giita cac
nghiém thic duoc thuc hién théng qua phan tich
phuong sai ANOVA (p < 0,05) vé6i kiém dinh LSD &
mic y nghia 5% bang phin mém thong ké
Statgraphics Centurion XV.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia ham luong TBBT va do
4m dén mau sic cta banh mochi

Mau sic 1a mot trong nhitng yéu t6 cam quan
quan trong, anh huéng truc tiép dén tinh hap dan
va cam nhan ban dau ctia nguoi tieu dung doi voi
san pham. Tuy nhién, viec thay déi thanh phan
nguyén lieu c6 thé lam thay déi gia tri mau sic ban
dau, su thay déi nay anh hudéng dén do sang (L*)
va sic do (a*) cia san phdm.

Béng 1. Anh hudng ctia ham lugng TBBT va do 4m dén mau sic cfia banh mochi

Ham luong TBBT (%) | Do 4m (%) it trl quan st
L* L*
25 45 7,89+ 0,22 7,89+ 0,22
25 50 8,51*+ 1,03 8,51°+ 1,03
25 95 8,48+ 0,15 8,48+ 0,15
25 60 10,45+ 0,21 10,45+ 0,21
30 45 9,19+ 0,30 9,19°+ 0,30
30 50 15,45+ 2,90 15,45+ 2,90
30 95 16,16°+ 2,89 16,16°+ 2,89
30 60 15,45+ 3,93 15,45+ 3,93

62

NONG NGHIEP VA MOI TRUONG - KY 1 - THANG 8/2025



KHOA HOC & CONG NGHE

35 45 19,18+ 391 19,18+ 3 91
35 50 17,79+ 6,51 17,79 £ 6,51
35 95 20,27°%+ 459 20,27°% + 4,59
35 60 19,92+ 3,39 19,92¢%+ 3,39
40 45 16,41°+ 1,16 16,41°+ 1,16

40 50 20,62°+ 3,68 20,62° + 3,68
40 95 22,54%+ 3,53 22,54% + 3,53
40 60 24,81°+ 3,14 24,81°+ 3,14

Két qua tir & bang 1 cho thdy, khi bé sung ham
luong TBBT va do 4m ting lén, do sang ctia mau
L * c6 xu huéng ting dan. Khi bd sung cac thanh
phan phdéi ché & ham luong TBBT 25% va do 4m
45% thi do sang L * clia san phdm c6 gia tri la 7,89
(gi4 tri thap nhat). Khi tang do 4m lén 50, 55, 60%
trong cung ham lwong TBBT thi d0 sang ciung
tang lén. Tiép tuc ting ham lugng TBBT lén 30,
35, 40% cung voi b6 sung do 4m lan luot 1a 45, 50,
55, 60% thi do sang c6é xu hudéng tang lén. Tuy
nhién, khi bé sung ham lwong TBBT 40% va do 4m
la 60% thi do sang dat gia tri 1a 24,81 (gia tri lon
nhat), ciing 1a gi4 tri ty 1é bd sung cao nhat trong
cac ty lé bo sung vao san phdm. Gia tri a” dao dong
tir 14,39 - 23,58, thé hién su thay ddi sic d6 cia san
phdm. Két qua cho thdy, cac nghiém thic c6 ham
lwong TBBT 30% c6 gia tri l1on nhat va do 4m thay
dai tir 45 - 65% khong anh huong dén gia tri a* cta
san phdm. Tt cac gi4 tri trong bang 1, cé thé thay
ca ham luong TBBT va do 4m déu c6é anh huéng
dang ké dén mau sic (thé hién qua cac gid tri L'va
a’). biéu nay c6 thé phan anh su thay déi trong
cdu truc hay thanh phan ctia mau khi cac yéu to
nay thay ddi, ttr d6 anh huéng dén cach mau hap
thu va phan xa anh sang. TBBT giup che chan
anthocyanin khoi anh sang va oxy, lam giam qua
trinh oxy hoéa va giit duoc mau sic tuoi sang hon
[10]. Bén canh TBBT, do6 4m cao lam giadm mat do

sdc t6 anthocyanin ty nhién trong KLT, dan dén
mau banh sang hon. Két qua nay phu hop voi két
qua nghién ctu cta Khoo va cs (2017) [11],
anthocyanin trong thuc phdm c6 thé bi pha loang
va bién déi mau khi thay déi ty lé thanh phan nén
va do 4m trong san pham. Anthocyanin 1a hop chat
flavonoid hoa tan trong nudc, nhay cam véi méi
truong xung quanh, dic biét 1a pH. D6 4m anh
hudng truc tiép dén tinh bén mau va mac do 6n
dinh cta anthocyanin. Theo Cevallos-Casals and
Cisneros-Zevallos (2003) [12], su chuyén d6i mau
sdc ctia anthocyanin phu thu¢c vao pH va ham
luong nudc; trong diéu kién it nueoc va nén TBBT
cao, pH co thé thay déi nhe lam chuyén dich mau.
Trong mdi truong c¢6 do 4m cao, anthocyanin dé bi
thity phan va phan huy, dan dén su thay ddi hodc
giam cuong d6 mau sac [13].

3.2. Anh huéng ctia ham lwong TBBT va d6
4m dén modul dan héi ctia banh mochi

Modul dan héi 1a thong s6 co hoc dac trung
phan anh muic do bién dang dan héi cia vat lieu
thuc pham duoi tac dong luc nén. Trong san phdm
banh mochi KLT, modul dan héi c6 vai tro quan
trong trong viéc biéu hién dac tinh két cdu nhu do
déo va do dai. Su thay d6i modul dan hoi khong
chi tac dong dén cam nhan vé cdu trdac ma con
quyét dinh dén mtc @6 chap nhan cam quan téng
thé ctia san pham.

Bang 2. Anh hudng ciia ham lugng TBBT va d¢ 4m dén modul dan héi ciia banh mochi

Ham luong TBBT (%) Do 4m (%) Modul dan héi E (N/m?)
25 45 22,14gh + 2,90
25 50 1421e £ 1,33
25 55 9,33bdc + 0,74
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25 60 6,36abc £ 1,25
30 45 9,91d £ 0,92
30 50 6,26ab + 3,08
30 55 6,10a = 1,61
30 60 491a+0,75
35 45 22,18h £2,56
35 50 16,19ef + 1,61
35 55 9,54cd +£2,47
35 60 5,83a+ 0,59
40 45 18,96fg % 0,33
40 50 13,67e £3,94
40 55 14,45¢ + 1,03
40 60 5,12a+ 1,00

Ghi chu: Cic ky tir khdc nhau trong cung mot cot thé hién sur khdc biét cé ¥ nghia thong ké. Kiém

dinh LSD voi do tin cdy 95%.

Két qua & bang 2 cho thdy, khi ham luong
TBBT tang tir 25% lén 35%, modul dan héi ctia san
phdm c6 xu huéng thay déi, nhung khong theo
mot chiéu huéng nhat dinh. O mic TBBT 25%,
modul dan héi dao dong tir 6,36 - 22,14 N/m2, do
4m cang cao modul dan héi cang gidm. O mirc
TBBT 30%, modul dan héi dao dong tir 4,91 (gia tri
nho nhat) dén 9,91 N/m?, cho thiy xu hudng gidm
nhe so v6i ham lwong TBBT 25%. O muc TBBT
35%, modul dan hoi dao dong tir 9,54 - 22,18 N/m?
(c6 gia tri cao nhat). Khi @60 4m ting, modul dan
héi ctia san phdm c6 xu huong gidm. O mic ham
lwong TBBT 25%, khi do 4m ting tir 45% len 60%,
modul dan hoi gidm tir 22,14 N/m?2 xudng con 6,36
N/mz. Tuong tw, & ham luong TBBT 30, 35, 40%,
khi ting dan do 4m thi modul dan héi ciing c6 xu
huong giam dan. Két qua trén cho thdy, ty 1é phoi
tron dong mot phan quan trong trong su tao thanh
san pham, ciing 1a yéu t6 quyét dinh su anh hudng
dén modul dan héi ctia san phdm. O ham luong
TBBT 25% thi modul dan héi & do 4m 55% cao
nhat, do khi d¢ 4m tang thi cac phan tir dé dang
lien két gitta voi nhau tao nén cau trac bén chit
hon dan dén do dan hoéi cta san phdm cao, cac ty
1é con lai ciing cao nhung & muc vira phai. Tt cac

két qua thu duoc, c6 thé két luan rang, modul dan
hoi ctia san phdm chiu anh hudéng déng thoi boi
ham luong TBBT va d6 4m, trong d6 do 4m dong
vai tro diéu phoi lien két cau truc, con ty lé phoi
tron TBBT quyét dinh mtc do hinh thanh mang
gel.

3.3. Anh huéng ctia ham luong TBBT va do
4m dén gia tri cAm quan cfia banh mochi

Trong qua trinh phat trién san phidm banh
mochi, viéc lya chon va diéu chinh thanh phan
nguyén liéu 1a yéu t6 then chot anh hudng truc
ti€ép dén chat luong cdm quan cta san pham.
Trong do, ham luong TBBT va do 4m déng vai tro
quan trong trong viéc hinh thanh cau truc, do
mém, do dan héi va cac gia tri cdAm quan. Nhitng
yéu t0 nay quyét dinh mic do chdp nhan cta
nguoi tiéu dung.

Két qua & bang 3 cho thdy, diém s6 cam quan
dao dong tir 3,83 - 4,66 cho cac chi tiéu mau sic,
mui, vi va cau truc. Trong khi do, chi tieu do yéu
thich dat gia tri 8,22 diém & cong thitc phdi ché co
ham lwong TBBT 35% va do 4m 55%. Xu huéng
chung cho thdy, do 4m & 55 - 60% giup cai thién cac
chi tiéu cdm quan, dac biét vé ciu truc va muic do
yéu thich; nguoc lai, @ 4m thap (45%) lam gidm do
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dan héi cta banh. Tuy nhién, néu do 4m phai tron
qua cao thi banh dé bi nhdo, bét dinh va mat ciu

két hop @6 4m 55% la cong thitc phoi ché tot nhat,
mang lai chat luong cdm quan cao.

triac. Nhu vay, c6 thé khang dinh, ty 16 TBBT 35%

Béng 3. Anh hud

r ctia ham luong TBBT va d6 4m dén gia tri cAm quan cta banh mochi

Ham luong | Do 4m Gia tri quan sat

TBBT (%) (%) Mau sac Mui Vi Cautruc | Do yeu thich
25 45 3,83°+0,09 | 4,14°+021 | 4,14°+£0,05 | 4,19°+0,10 | 6,08+ 0,09
25 50 3,97°+0,13 | 3,97°+0,38 | 3,95°+0,05 | 4,05°+0,29 | 6,05°+0,05
25 55 4,03*+0,05 | 3,89°+0,05 | 4,19°+0,17 | 422™+0,05 | 6,08+ 0,00
25 60 4,05*+021 | 3,97°£0,05 | 4,08°+0,36 | 3,94°+0,17 | 6,33*+0,30
30 45 4,03*+0,19 | 3,97°+0,29 | 3,97°+0,13 | 4,06°+020 | 6,95°+0,05
30 50 3,97°+0,18 | 4,17°+0,14 | 3,97°+0,18 | 4,00°+£0,38 | 6,97°+0,13
30 55 4,03+0,13 | 4,08°+£0,09 | 4,14*+0,10 | 4,06°+0,13 | 7,03°+0,13
30 60 3,95%+£0,05 | 4,06°+0,17 | 411™°+0,17 | 422°+027 | 7,17°+ 044
35 45 420%+0,05 | 4,06°+£027 | 3,78'+£0,09 | 4,17°+022 | 8,06°+0,13
35 50 4,03*+0,05 | 4,19°+0,17 | 4,08°+0,09 | 3,92°+025 | 8,00°+0,22
35 55 430°£0,05 | 444°+0,17 | 439°+0,17 | 433°+0,09 | 8,22°%£0,05
35 60 4,06™+0,10 | 3,94°+0,13 | 4,06°+027 | 3,97°+0,38 | 7,89°+0,17
40 45 4,04*+0,04 | 3,97°+£0,13 | 4,11°+£0,05 | 4,05°+£0,25 | 7,11°+0,26
40 50 4,05°+0,04 | 4,05°+0,05 | 422°+031 | 4,08°+009 | 7,11°+0,38
40 55 4,06™+0,03 | 4,00°+£0,14 | 4,11°+£0,13 | 4,03°+£0,25 | 6,86°+0,39
40 60 4,06°+0,04 | 4,11°+0,13 | 4,11°+0,05 | 4,17°+025 | 6,97°+0,31

Ghi chii: Céc ky tw khdc nhau trong cung mot cot thé hién sur khac biét co y nghia thong ké. Kiém

dinh LSD voi do tin cdy 95%.

3.4. Anh hudéng ciia ham luong TBBT va do
4m @én ham legng vitamin C ciia banh mochi

Vitamin C 12 mot trong nhimg chat dinh

cac san phidm thuc phdm nho vai tro chong oxy
hoéa va ting cuong sic dé khang cho co thé. Tuy
nhién, vitamin C rat nhay cdm véi cac yéu to xt ly
va diéu kién ché bién.

duong quan trong, thuong dugc quan tAm trong
Bang 2. Anh hudng ciia ham luong TBBT va do 4m dén ham liong vitamin C

Ham luong TBBT (%) Do 4m %) Ham lugng vitamin C (ug/g)
25 45 474,94+ 43,34
25 50 472 56+ 128,86
25 55 456,43+ 63,20
25 60 394,75+ 115,73
30 45 479,21°+ 169,13
30 50 378,61+ 115,13
30 95 516,22+ 42,13
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30 60 370,08+ 25,48
35 45 456,44°+ 158,00
35 50 385,26"+ 78,64
35 95 611,607+ 44,82
35 60 245,76°+ 42,15
40 45 263,31*+ 90,42
40 50 286,56™ + 42,23
40 99 429,39™ + 34,98
40 60 438,88°+ 49,81

Ghi chu: Céc ky tir khdc nhau trong cung mot cot thé hién sur khdc biét co y nghia thong ké. Kiém

dinh LSD voi do tin cdy 95%.

Két qua anh hudéng ctia ham luong TBBT va
d0 4m dén ham luong vitamin C banh mochi KLT
duoc thé hién & bang 4. Khi ham luong TBBT ting
tir 25 - 40%, ham luong vitamin C c6 sy dao dong
16n & cac mirc do 4am khac nhau. Ham luong TBBT
35% voi do 4m 55% co ham luong vitamin C cao
nhat 1a 611,6 pg/g. D6 4m cang cao, ham luong
vitamin C c6 xu huéng gidm trong nhiéu truong
hop. V6i ham luong TBBT 25%, ham luong vitamin
C giam dan tir 474,94 pg/g (45% 4m) xudng 394,75
ng/g (60% 4m). Tuong tw, voi ham luong TBBT
30%, ham lugng vitamin C giam tir 479,21 pg/g
(45% 4m) xuong 370,08 ng/g (60% 4m). Ham luong
TBBT 40% nhin chung c6 ham luong vitamin C
thap hon so vdi cac ty 1e khac. Két qua nghién ctru

ctia Fang va Bhandari (2011) [10] chi ra rang,
TBBT khi stt dung lam chéit mang c6 thé bao ve
cac chat nhay cam nhu vitamin C trong cac san
phim thuc pham.

3.5. Anh huéng ciia ham luong TBBT va do
4m dén ham luong phenolic ciia banh mochi

Hop chat phenolic 1a mot nhém chat chuyén
hoéa thtt cap c6 hoat tinh sinh hoc cao, dong vai
tro quan trong trong viéc niang cao gia tri dinh
duong va kha ning chong oxy hoa cua thuc
phdm. Tuy nhién, ham luong phenolic trong san
phdm sau ché bién c6 thé bi anh hudng bdi cac
yéu to cong nghé, trong d6 c6 ham luong TBBT
va do 4m.

Béng 3. Anh hudng ctia ham legng TBBT va @ 4m dén ham leong phenolic ctia banh mochi

Ham luong TBBT (%) Do 4m (%) Ham luong phenolic (ug/g)

25 45 828,44™ + 90,25

25 50 777,63+ 73,80
25 55 725,13+ 49,80
25 60 722,59+ 191,74
30 45 762,39+ 108,16
30 50 647,23+ 75,54
30 55 830,98°+ 33,22

30 60 730,21%+ 219,5
35 45 615,05+ 157,11
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35 50 734,45"°+ 137,21
35 99 823,36™+ 175,71
35 60 576,95+ 281,35
40 45 493,12*+ 21,60

40 50 486,35+ 54,07

40 95 528,68+ 236,43
40 60 741,22+ 540,47

Ghi chu: Cic ky tir khdc nhau trong cung mot cot thé hién su khac biét co y nghia thong ké. Kiém

dinh LSD voi do tin cdy 95%.

Két qua & bang 5 cho thay, & cing mtrc d6 4m,
khi ham lugng TBBT tiang, ham luong phenolic cé
xu huong gidm. Tai do 4m 45%, khi ham luong
TBBT tang tir 25% lén 40%, ham luong phenolic
giam manbh tir 828,44 pg/g xudng con 493,19 pg/g.
Xu hudéng tuong tu ciing duoc quan sat tai o 4m
50%, khi ham luwong phenolic gidm tir 777,63 pg/g
(25% tinh bot) xuong 486,35 ng/g (40% tinh bot).
Diéu nay cho thdy, su gia ting ham luong TBBT
lam giam kha nang gitt lai hop chat phenolic trong
san phdm. Bén canh d6, két qua tai do 4m 55% va
60% ciing cho thay xu huéng tuong ty: Ham luong
phenolic gidm dan tir 725,13 pg/g (25% tinh bot)
xuoéng con 528,68 ng/g (40% tinh bot) & 55% do
am; hodc dao dong 16n & do 4m 60%, cho thay tinh
khong 6n dinh ctia hé théng khi luong tinh bot
qua cao. Hién tuong nay co thé do kha nang tuong
tac gitta TBBT va cac hop chat phenolic trong diéu
kién gia nhiét. Khi ham lwong tinh bot ting, mang
gel tinh bot hinh thanh day dac hon, c6 thé gay
can tr& su giai phong phenolic ra khoi cau tric
thuc pham [14]. Ngoai ra, cau tric tinh bot c6 anh
hudng dang ké dén kha ning bao vé hodc mat mat
phenolic trong san phdm ché bién. Bén canh do,

ham luwong TBBT tang c6 thé lam gidam luong
phenolic kha dung do twong tac phan tir hoac do
hieu tmg che chin trong thuc phdm [15]. Tuy
nhién, & mirc 0 4m cao 60%, ham luong phenolic
c6 xu huong tang tré lai & mau c6 40% tinh bot
(741,22 ug/g). Hién tuong nay c6 thé do sy pha vo
céu tric mang gel tinh bot trong diéu kién 4m cao,
dan dén giai phong phenolic tu do. Tuong tu, cac
nghién ctru cho thdy, do 4m cao c6 thé lam giam
do ket tinh cta tinh bot va pha vo ciu truc gel
dang ¢ trang thai 6n dinh [16], ciing nhu anh
hudong dén thanh phan hoat tinh sinh hoc trong
qua trinh gia nhiét va bao quan [17].

3.6. Anh huéng ctia ham lrong TBBT va do
4m dén ham luong anthocyanin ctia banh mochi

Anthocyanin 1a nhém hop chat flavonoid tan
trong nudc, khong chi gép phan tao nén mau tim
dac trung cia KLT ma con co6 hoat tinh sinh hoc
cao, dac biet la kha nang chong oxy hoa. Tuy
nhién, anthocyanin rat dé bi phan hay trong qua
trinh ché bién thuc phdm, dic biét dudi tac dong
ctia nhiét o, pH va do 4m.

Béng 4. Anh hudng ham heong TBBT va @6 4m dén ham lugng anthocyanin ciia banh mochi

Ham luvong TBBT (%) Do dm (%) Ham luong anthocyanin (mg/g)
25 45 150,94% + 43,63
25 50 201,64°+ 62,57
25 55 193,97°+ 28,15
25 60 111,57+ 14,28
30 45 20,79+ 5,26
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30 50 18,44*+ 8,42

30 99 51,80"+ 21,54
30 60 50,10+ 22,34
35 45 212,56°+ 56,56
35 50 212,61°+ 1,70
35 95 178,60°+ 29,71
35 60 193,02°+ 36,72
40 45 98,89+ 59,41
40 50 95,43+ 58,26
40 95 93,23+ 43,33
40 60 82,21+ 35,02

Ghi chu: Cic ky tir khdc nhau trong cung mot cot thé hién sur khdc biét co y nghia thong ké. Kiém

dinh LSD voi do tin cdy 95%.

Két qua & bang 6 cho thdy, ham luong
anthocyanin trong banh mochi KLT bi anh huéng
boi ca ham lwong TBBT va do 4m. Tai do6 am 50%,
anthocyanin dat mitc cao nhit & mau chaa 35%
TBBT (212,61 mg/g), trong khi & 25% la 201,64
mg/g va giam manh & 40% TBBT chi con 95,43
mg/g, cho thay mitc TBBT trung binh c6 tic dung
téi wu trong viéc 6n dinh cac hop chat phenolic,
dac biet 1a anthocyanin. Khi do 4m 1a 45% hoic
55%, xu huong tuwong tu van gitt nguyén:
Anthocyanin dinh diém tai 35% TBBT va giam
manh khi TBBT lén 40%. Dic biét, & 60% do 4m,
anthocyanin giam dang ké & hau hét mau, cho
thdy moi truong 4m cao c6 thé pha vo céu tric
anthocyanin. Nhiét do va do 4m cao 1a nhiimg yéu
to chinh thuac ddy qua trinh suy thoai anthocyanin
qua thuy phan va oxy hoéa [18], [19]. Hon nita,
TBBT hinh thanh mang gel trong cdu triic banh
mochi, noi ma anthocyanin c6 thé dugc c6 dinh

hoac twong tac. Cac polyphenol nhu anthocyanin
c6 thé tao lien két hydro hodc tuong tac ky nuoc
voi TBBT, gitip gia ting tinh 6n dinh nhiét va hoa
hoc [18]. Tuy nhién, khi ham luong TBBT qua cao
(40%), mang gel day dic c6 thé bao vay
anthocyanin, gay can tré giai phong cting nhu thac
day su suy gidm khong on dinh cta phan t&r mau.
Nhu vay, trong nghién cttu nay, diéu kién 35%
TBBT va 50% do 4am da duoc xac dinh 1a tot nhat
dé bao toan anthocyanin trong banh mochi KLT.

3.7. Anh hudéng ctia ham luong TBBT va do
4m dén kha niing bét géc te do % khir DPPH) clia
banh mochi

Hoat tinh chdng oxy hoéa la mot chi tieu quan
trong phan 4nh tiém nang bao vé thuc phdm khoi
su suy thoai do cac goc tu do. Trong san phdm
banh mochi KLT, cac hop chat phenolic, vitamin C
va anthocyanin déng vai tro chinh trong viéc tao ra
hoat tinh khtt goc tu do DPPH.

Béng 5. Anh hudng ciia ham lugng TBBT va d¢ 4m dén hoat tinh chéng oxy héa ctia banh mochi

Ham luong TBBT (%) Do am (%) Hoat tinh chéng oxy hoa (% khit DPPH)
25 45 84,35+ 3,53
25 50 93,07+ 1,62
25 95 93,75+ 0,74
25 60 94,66°+ 1,12
30 45 81,66°+ 5,72
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30 50 87,15™ = 3,96
30 99 89,32+ 6,16
30 60 82,53+ 13,2
35 45 85,76™ + 5,84
35 50 89,78+ 1,71
35 95 88,34+ 549
35 60 85,98 17,14
40 45 59,62*+ 11,70
40 50 66,03+ 12,07
40 95 60,69°+ 8,09
40 60 59,99+ 14,97

Ghi chu: Cic ky tir khdc nhau trong cung mot cot thé hién sur khdc biét co y nghia thong ké. Kiém

dinh LSD voi do tin cidy 95%.

Khi ham luong TBBT tang tir 25% 1én 40%,
hoat tinh chéng oxy hoa gidm dang ké. Tai do 4m
45%, hoat tinh choéng oxy héa gidm tir 84,35% (&
ham luong TBBT 25%) xuéng 59,62% (& ham lwong
TBBT 40%) (gia tri thap nhat). Xu huéng tuwong tu
& cac muc 4am khac. Diéu nay cho thdy, ham luong
TBBT cao c6 thé lam giam kha ning chong oxy
hoa, c6 thé do giam ty 1é cac thanh phan giau chat
chong oxy héa (nhu polyphenol, anthocyanin...) c6
trong san phdm banh mochi. Khi @6 4m tang ti
45% len 60%, & ham luong TBBT c6 dinh, hoat tinh
chong oxy hoa c6 xu huéng tang ban dau roi giam
nhe (& ham luong TBBT 25%, hoat tinh ting tir
84,35% len 94,66% (gia tri cuc dai) tai 0 4m 60%).
Do 4m cao c6 thé giap kich hoat su gidi phong
chat chong oxy héa, nhung vuot qua nguong toi
uu (khoang 50 - 55%) c6 thé gay loang cac hop chat
hodc tao diéu kién bi oxy hdéa nén hoat tinh chong
oxy héa ciing giam. Ham luong TBBT thap (25%) &
muc 4m cao (60%) cho thdy hoat tinh chong oxy
hoa cao nhat 1a 94,66%. Ham lwong TBBT cao
(40%) & mtc 4m cao (60%) cho thay hoat tinh
chéng oxy hoéa thdp nhat 1a 59,99%. Diéu nay cho
thdy, co su twong tac ro rang giita ham luong
TBBT va do 4m, anh huéng truc tiép dén hoat tinh
chéng oxy hda. Qua d6 cho thiy, & ham luong

TBBT thap (25 - 35%) va do 4m t6i vu (khoang 50 -
55%) la diéu kién tot nhat dé duy tri hoat tinh
chong oxy héa cao. Him luong TBBT cao (> 35%)
lam gidm ro rét hoat tinh chéng oxy hoa, cé thé do
pha loang hodc mat can doi gitra cac thanh phan
chong oxy hoa.

4. KET LUAN

Nghién cttu da lam ro anh hudong ctia ham
luong TBBT va do 4m phoi tron dén cac dic tinh
chat luong ctia san phdm banh mochi KLT. Két
qua cho thdy, cac yéu t6 nay anh huong dang ké
dén mau sic, modul dan héi, ham lwong hop chat
sinh hoc va gia tri cAm quan ctia san phidm. Trong
pham vi khao sat, cong thic chira 35% TBBT va
55% do 4m duoc xac dinh 1a diéu kién tot nhat cho
san pham mochi KLT véi mau sic hai hoa (L*:
20,27; a*: 20,63), modul dan héi (9,54 N/m?) va gia
tri dinh duong cao (anthocyanin: 178,60 mg/g;
vitamin C: 611,6 pg/g; phenolic: 823,36 ng/g).
Doéng thoi, kha nang chong oxy hoa dat 88,34%
khtt DPPH va diém cadm quan cao nhét trong cac
mau thtr (diém yeu thich 8,22). Két qua nghién
ctru gop phan dinh huéng cho viéc phat trién san
phdm mochi chic nang c6 ngudn goc tir nguyén
lieu ty nhién giau duong chat, phu hop véi xu
hudng tieu dung hién dai huéng dén stic khoe.
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EFFECTS OF MODIFIED STARCH AND MOISTURE CONTENT ON THE QUALITY
OF PURPLE SWEET POTATO MOCHI (Upomoea batatasL.)

Nguyen Trung Truc?, Tran Tieu Yen!, Nguyen Thi Ngoc Tuyet
Vinh Long University of Technology Education
Abstract

Mochi is a traditional Japanese confectionery, favored for its characteristic soft and chewy
texture derived from glutinous rice flour. In the context of developing nutritionally enhanced
mochi products, purple sweet potato has emerged as a promising ingredient due to its high
content of anthocyanins, dietary fiber and natural antioxidants. To identify the optimal
processing conditions, the adjustment of ingredient proportionsparticularly the level of
modified starch (MS) and mixing moisture content - plays a critical role in influencing the
structure, elasticity and sensory attributes of mochi. This study aimed to determine the
appropriate ratio of MS and moisture content that would yield the best sensory, color, flavor
and textural qualities in purple sweet potato mochi. Experiments were conducted using MS
concentrations of 25%, 30%, 35%, 40%, combined with mixing moisture levels of 45%, 50%, 55%,
60%. Results showed that the combination of 35% MS and 55% moisture yielded the most
desirable product quality. This was reflected in color values of L* (20.27) and a* (20.63),
elasticity (9.54 N/m?), anthocyanin content (178.60 mg/g), vitamin C content (611.6 ug/g),
total phenolic content (823.36 ug/g) and antioxidant capacity as measured by DPPH radical
scavenging activity (88.34%). Sensory scores were consistently high, ranging from 4.30 to
4.44, with an overall preference rating of 8.22. These findings indicate that mochi produced
under these conditions possessed superior quality compared to other tested formulations.

Keywords: Mochi, nutrition, purple sweet potato, modified starch.
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