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TOM TAT
Muc tiéu: Banh gia anh hwéng cia cac diéu kién xi Iy so ché (loai hoa chat xi Iy, nong
dd NaCl, d6 day miéng khoai lang va ty 1& nguyen Ileu/dwo’ng khi ngam) dén cac chi tiéu

héa ly, ham lwong anthocyanin va chét lwong cam quan ctia san phdm mat miéng tir cd
khoai lang tim, nham xac dinh cac théng sb thich hop cho quy trinh ché bién.

Phwong phap: Khoai lang tim dwgc ngdm trong nuwéc, dung dich NaCl va dung dich
CaCl, va acid citric & nébng dd 0,5% trong thoi gian 40 phut. Dwa trén két qué sang loc
ban dau, tac nhan x& ly phi hop dwoc lwa chon dé tiép tuc khdo sat & cac ndng dd khac
nhau. Déng thdi, anh hwdng ctia do day lat khoai lang (4; 6; 8 mm) va ty l1é nguyén
liéu/dwdng trong qua trinh ngdm 8 gio (1/0,4; 1/0,6; 1/1, w/w) cling dwoc danh gia.

C4c chi tiéu phan tich bao gébm: d6 &m, ham lwong anthocyanin téng s6 va chét lvong
cam quan, dwoc xac dinh thdng qua phwong phap cho diém chat lwong. D liéu thu
duoc dwoc xt ly bang phan tich phwong sai mot yeu td (one-way ANOVA) va phép thtr
hau nghiém Tukey, v&i mrc y nghia thdng ké (p < 0,05).

Két qua: Tac nhan xu ly nguyen liéu va nong dd NaCl anh huwéng dang ké dén do &m
va ham lwgng anthocyanin tong sb cla san pham (p = 0,05). Xt ly nguyén liéu bang
dung dich NaCl 0,5% giup cai thlen mau séc, cu tric va han ché that thoat anthocyanin.
Do day lat khoai 6 mm cho d6 &m phu hop va kha ndng bao toan anthocyanin tét hon so
véi lat khoai c6 dd day 4 mm va 8 mm. Ty |& nguyén liéu/dwéng 1a 1/0,6 tao ra sé&n pham
c6 mau séc hap dan, vi ngot hai hoa va cé két qua danh gia cdm quan cao hon, tuy nhién
nghién ctru chwa danh gia mire d6 wa thich cda ngwdi tiéu dung.

Két luan: St dung dung dich NaCl 0,5% trong so ché nguyén liéu (thoi gian ngam 40
phat), A6 day mleng khoai 6 mm va ty 1&é nguyén liéu/dwong: 1/0 6 la cac thong so6 cong
nghé thich hop dé tao ra sdn phdm mut khoai lang tim cé d& &m phu hop, ham luvong
anthocyanin cao va chét lwgng cdm quan tét.

Twr khéa: Mut, khoai lang tim, anthocyanin, chét luong cdm quan.
EFFECTS OF PROCESSING PARAMETERS ON TOTAL
ANTHOCYANIN CONTENT AND SENSORY QUALITY OF
CANDIED PURPLE SWEET POTATO
ABSTRACT

Aims: This study investigated the effects of pretreatment conditions (type of
treatment agent, NaCl concentration, slice thickness, and material-to-sugar ratio
during soaking) on physicochemical properties, total anthocyanin content, and
sensory quality of candied purple sweet potato, in order to identify suitable
parameters for the processing procedure.
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Methods: Purple sweet potato slices were soaked in water, 0.5% NaCl solution,
0.5% CaCl: solution, and 0.5% citric acid solution for 40 minutes. Based on the
preliminary screening results, the most suitable treatment agent was selected for
further investigation at different concentrations. The effects of slice thickness (4,
6, and 8 mm) and the material-to-sugar ratios during an 8-hour soaking process
(1:0.4, 1:0.6, and 1:1, w/w) were also evaluated.

Results: The results showed that the type of treatment agent and NaCl
concentration significantly affected the moisture content and total anthocyanin
content of the product (p < 0.05). Pretreatment with 0.5% NaCl solution improved
color and texture while reducing anthocyanin losses. A slice thickness of 6 mm
resulted in appropriate moisture content and better anthocyanin retention
compared to 4 mm and 8 mm slices. The material-to-sugar ratio of 1:0.6 produced
a product with attractive color, balanced sweetness, and higher sensory evaluation
scores; however, consumer preference was not assessed in this study.
Conclusion: Pretreatment with a 0.5% NaCl solution for 40 min, a slice thickness
of 6 mm, and a material-to-sugar ratio of 1:0.6 were identified as suitable
processing parameters for producing candied purple sweet potato with appropriate
moisture content, high anthocyanin retention, and optimal sensory quality.

Keywords: Candied fruit, Purple sweet potato, anthocyanins, sensory quality.

I. PAT VAN PE

Khoai lang tim (Ipomoea batatas L.)
1a mot loai thyc pham co6 gia tri dinh
dudng va chirc nang cao, ngay cang dugc
quan tdm trong xu hudng phat trién thuc
pham vi strc khoe. Trong thanh phan ctia
khoai lang tim, dang cha y nhat 1a hop
chit anthocyanin —nhém sac td flavonoid
tan trong nudc, tao nén mau tim dac trung
ctia cu, dong thoi mang lai nhiéu lgi ich
vé mait sinh hoc. Anthocyanin c6 kha
nang chdng oxy héa manh, hd trg phong
ngtra ung thu, tim mach, chéng viém, lam
cham qua trinh 130 héa va bao vé té bao
than kinh [1, 2]. Vi vay, viéc tan dung
ngudn anthocyanin tir khoai lang tim dé
tao ra cic san pham thyc pham c6 gia tri
cao la mot huéng di tiém ning trong
nganh cong nghé thue pham. Tuy nhién,
khoai lang tim nguyén liéu c6 thoi gian
bao quan ngéan, d& bi hu hong do ham
luong 4m va dudng cao, cAu trac mdé mém
dé bi tdc dong co hoc va vi sinh vat xAm
nhép. Sau thu hoach, néu khong duogc tiéu

thu hodc ché bién kip thoi, khoai dé bi
héo, thdi nhiin hodc bién d6i mau séc Bén
canh do, anthocyanin la hop chit rat nhay
cam voi cac yéu to moi truong nhu pH,
anh sang, nhiét 9, oxy va cac enzyme noi
sinh, dac bi¢t trong qua trinh ché bién c6
gia nhiét hoic tiép xuc véi khong khi [3].
Viéc ton that anthocyanin trong qua trinh
ché bién khong chi lam giam gi4 tri cam
quan (mau sic, mui vi) ma con anh huéng
dén chat luong dinh dudng va chirc ning
ctia san pham. Mot trong nhitng giai phap
hiéu qua dé kéo dai thoi gian bao quéan va
nang cao gia tri st dung cua khoai lang
tim 1a ché bién thanh mut miéng — mot
san pham truyén thong phd bién ¢ Viét
Nam, dic biét trong dip 18 Tét. Mt khong
chi c6 thoi gian bdo quan lau hon ma con
gitt dugc huong vi dic trung, tao mau sdc
hap dan, dong thoi c6 kha ning 6n dinh
anthocyanin néu duoc ché bién dung
cach. Tuy nhién, qua trinh ché bién mut
tir khoai lang tim lai dat ra yéu cau ky
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thuat cao, doi hoi lya chon ding phuong
phap xir Iy so ché, ndong do hoa chit, do
day lat khoai, ty I¢ nguyén li¢u/duong,...
dé vira giit duoc anthocyanin, vira dam
bao chit lugng cam quan va kha nang bao
quan cua san pham. Nghién ctru gan day
vé cac yéu td cong nghé nhu ngam khoai
trong acid citric, NaCl, CaCl. hoac
Ca(OH): di dugc 4p dung nham han ché
hién twong nau hoéa, gitt mau sic va ting
kha ning giir 4m cho san pham [4]. Ngoai
ra, cac yéu t6 nhu do day lat khoai, ty 1¢
nguyén li¢u/duong khi ngdm ciing dugc
xac dinh c6 anh hudéng dén toc do tham
thdu, kha nang hit nudc, sy bay hoi am
khi sén va sy mat mau ciia anthocyanin
[5, 6]. Tuy vay, hién nay van con thiéu
cac nghién ciru chuyén séu, hé thng va
¢6 so sanh cu thé Ve cac yéu t6 nay trong
ché bién mut mleng tir khoai lang tim —
mét dang san pham vira truyén thong, vira
tiém nang dé hién dai hoa va phat trién
theo hudng nang cao gia tri dinh dudng.

Xuit phat tir thyc tién d6, nghién ctru
nay duoc thuc hién nhém khao sat anh
huéng ciia mot sd yéu té cong ngh¢ trong
quy trinh ché bién nhu loai hoa chatxur 1y,
nong do ngam, do day mleng khoai, ty 1¢
duong,... dén sy bién d6i ham luong
anthocyanin va chit luong cam quan cua
san pham mut khoai lang tim. Viéc xay
dung quy trinh ché bién phu hop khong
chi giup gitr lai t6i da hoat chét sinh hoc
quy tir nguyén liéu, ma con goép phan
nang cao kha ning bao quan, da dang hoa
san pham tr ndng san ban dia, dic biét 1a
tai cac vung chuyén canh khoai lang tim
nhu Bic Giang, Lam Pong, Vinh Long.
Két qua nghién ctru ciing c6 ¥ nghia thuc
tién trong viéc phat trién san phdm méi
theo hudng thyc pham chirc ning hoa,
phuc vu nhu cau nguoi tiéu dung hién dai,
dong thoi giam thiéu ton that sau thu
hoach, nang cao hiéu qua kinh té cho
ngudi san xuat va doanh nghiép ché bién.

II. PHUONG PHAP NGHIEN CUU

2.1. Vit ligu va hoa chat

Nguyén liéu khoai lang tim dugc mua
tai cho Trau Quy, x4 Gia Lam, thanh phd
Ha No¢i. Cu khoai lang dugc lya chon phai
dat cac yéu cau vé chat luong, bao gom:
khdi lugng 150-300 g/ct, duong kinh 3—
6 cm, chiéu dai 818 cm, hinh dang twong
dbi théng, it cong, khong di dang; thit cu

2.2.Phwong phap bé tri thi nghi¢m

chic, it xo, khong bi sdu bénh va khong
¢6 dau hiéu hu héng co hoc.

Hoa chét st dung bao gdm: dung dich
HCI1 5% (Trung Qudc), duong sucrose,
mudi NaCl, acid citric (loai dung trong
thuc pham), CaCl, (canxi clorua),
Ca(OH)2 (nudc voi trong), va acid acetic.

Thi nhiém 1: Anh hwéng cia héa chdt xir 1y so ché dén chdt lieong san pham mikt miéng

tir cu khoai lang tim

Cu khoai lang tim sau khi thu mua
duoc rira sach dé loai bo dat cat va tap
chit, sau d6 dugc so ché va got vo.
Nguyén liéu tiép tuc duoc cat lat véi do
day 6 mm, rdi ngam trong cac dung dich
xtr 1y da chuén bi sin, bao gém: nudc
(mau ddi chimg — CTPC), dung dich
NaCl 0,5%, dung dich acid citric 0,5%
(CT2), dung dich CaCl: 0,5% (CT3) va

dung dich Ca(OH). 0,5% (CT4) trong
thoi gian 40 phut.

Sau khi xir 1y, cac lat khoai dugc dé
r40 va tiép tuc ngam voi duong theo ty 18
nguyén li¢u/duong la 1:0,6 (w/w) trong
thoi gian 8 gid. Tiép theo, mau dugc sén
trén bép dién, duy tri nhi¢t d§ khoang 80
+ 5 °C va khudy déo lién tuc cho dén khi
16p dudng két tinh bam déu trén bé mat
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san phém, khong con dich siro tu do, bé
mit kho va khong dinh tay. Sau khi sén,
san pham dugc dé nguodi ¢ nhiét do phong
trong moi trudong sach, kho va thoang khi,
sau do6 dugc dong go61 trong tai
polyethylene dung cho thuc pham (kich
thudc 15 x 22 cm), voi khéi luong 200

g/thi. Céc chi tiéu danh gia bao gom ham
luong anthocyanin tong s0,do a am va chat
lwong cam quan vé mau sic, mui, vi va
trang thai, dugc xac dinh theo phuong
phap cho diém theo TCVN 3215-79 nhim
Iira chon hoa chat xir 1y thich hop [7].

Thi nghiém 2: Anh hwéng ciia nong dg héa chdt xir Iy dén chat heong san pham mikt

miéng tir cii khoai lang tim

Nguyén liéu sau so ché dugc cit 1at va
xu ly bf?mg tac nhan da duogc Iva chon &
thi nghiém 1, véi cac mirc ndng do khac
nhau trong khoang 0,3-0,7%. Sau khi
hoan thién quy trinh ché bién, san pham
duogc phan tich cac chi tiéu bao gdm: ham

lwong anthocyanin tong sd, do 4m va chét
lugng cdm quan (mau sdc, mui, vi va
trang thai) theo phuong phap cho diém
theo TCVN 3215-79, nhim xac dinh
nong do xur 1y thich hop.

Thi nghiém 3: Anh hwong ciia do day nguyén liéu dén chdt liwong san pham mirt miéng

trr cu khoai lang tim

Hoa chat va ndng do hoa chét xu 1y
thich hop dugc lwa chon tir két qua cua thi
nghiém 1 va thi nghiém 2. BJ day cua lat
khoai lang c0 kich thudce dao dong tur 4-8
mm. San phém sau khi hoan thién sé€ duoc
tién hanh phan tich cac chi tiéu bao gom:

Thi nghiém 4: Anh huong ciia ty 1é nguyén

phdm miet mzeng tir cu khoai lang tim

Hoa chat va ndng do hoa chét xir 1y
thich hgp dugc lya chon tur két qua cua thi
nghiém 1 va thi nghiém 2. B¢ day cua lat
khoai lang thich hgp dugc lua chon tir két
qua thi nghiém 3. Ty 1€ nguyén
liéu/duong khi ngdm khoai lang tim duoc
tién hanh véi cac cong thuc theo ty 18
2.3. Phwong phap phan tich

Xdc dinh @3 am: Chuén bi cac chén st
c6 ky hiéu sin, cac chén dugc rira sach va
siy kho trong ti sdy dén khdi luong
khong d6i mo (g), 1am ngudi trong binh
hat am dén nhiét do phong. Can mot
lugng mo (g) khoai lang tim trén can phén
tich, cho vao céc chén st da chuén bi sin,
dem can lai chén di dyng mau duoc m1
(9). Mau dugc siy trong ta sdy va didu
chinh ¢ nhiét do 105°C va sau mdi 2 gio
liy ra dé trong binh hat 4m dén ngudi roi
can, lap di 1ap lai nhu vay dén khi két qua

ham lugng anthocyanin téng sd, do 4am va
danh giad cam quan vé mau sic, mui, vi,
trang thai theo phuong phap cho diém
(TCVN 3215-79) d¢ xac dinh do day
thich hgp cua lat khoai.

liéu/deong khi ngdm dén chat lwong san

1/0,4; 1/0,6; va 1/1. San pham sau khi
hoan thién s& dugc tién hanh phan tich cac
chi tiéu bao gom ham lugng anthocyanin
téng so do am va danh gia cam quan vé
mau sic, mui, vi, trang thai theo phuong
phap cho didm (TCVN 3215-79) dé xac
dinh ti I¢ nguyén liéu/duong thich hop.

gifta hai lan can cudi cing sai s6 £0,5% ta
duoc khéi luong mau va chén khong ddi
mz2 (). Tir khdi luong miu ban dau va
khéi luong khoai sau khi sy dén khoi
lugng khong dbi, ta tinh dugc d6 4m trung
binh ctia mau khoai theo cong thic sau:
w="2""2 100%. Trong d6: mo: khdi

mi—mo
lwong chén; my 1a tong khdi lwgng miu va
chén trude; my 13 tong khéi luong mau va
chén sau khi say kho.
Xac dinh ham Ilwong anthocyanins
tong so: Ham luong anthocyanins cia
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mau dugc xac dinh bang phuong phap pH
vi sai theo TCVN 11028: 2015 [8].

Danh gia cam quan: Chét luong cam
quan cua san phdm dugc danh gia theo
phuong phap cho diém. Hoi dong gdbm 7
thanh vién da dugc huin luyén tién hanh
danh gia theo tiéu chuan TCVN 3215-79
[7]. Tiéu chuan nay s dung thang 20
diém, duoc xay dung tir hé 6 bac (0-5

III. KET QUA VA BAN LUAN

diém) cho timg chi tiéu cam quan. Diém
cam quan dugc tinh bang cach lay diém
trung binh ctia hoi ddng cho mdi chi tiéu
sau d6 nhan véi hé s6 quan trong twong
tmg. Toéng diém c6 trong luong duoc
dung dé xac dinh marc chit luong san
pham theo bang phan hang cia TCVN.
CAc chi tiéu va hé sb trong luong 1an luot
1a: mau sac (0,8), mui (0,8), vi (1,2) va
trang thai (1,2).

3.1. Két qua nghién ciru anh hwéng ciia héa chat xir Iy dén chat lwong mirt miéng

tir ci khoai lang tim

Trong ché bién thuc phém, lwa chon
nguyén liéu va diéu kién tién xtr 1y phu
hop ¢6 vai tro quyét dinh dén chat luong
thanh pham. Di véi khoai lang tim, viéc
ngam trong dung dich xtr ly thich hop
gitip 6n dinh mau sic, han ché hién tuong
nau hoa do enzyme, dong thoi cai thién
céu trac va do cimg ciia san pham mut

Bang 1. Két qua phan tich chi tiéu héa Iy

miéng. Trong nghién ctru niy, cac hoa
chét xir 1y dugc khao sat nham xéac dinh
diéu kién tién xtr 1y t6i wu cho chat lugng
hoa 1y va cam quan cta san pham. Két
qua phan tich héa 1y dugc trinh bay &
Béng 1 va céc chi ti€u cam quan ¢ Bang
2.

Cong thuc Do am (%) Ham lugng anthocyanin
(mg/100g)

Nuéc (BC) 14,77 £ 0,01° 3,70 + 0,022

0,5% NaCl (CT1) 15,23 £0,012 3,88 +£0,01°

0,5% Acid citric (CT2) 14,87 £0,01° 3,29 +0.03°

0,5% CaCl, (CT3) 13,53 + 0,03¢ 3,72 +0,01%°

0,5% Ca(OH), (CT4) 13,17 + 0,06¢ 3,94+ 0,012

Trong cling mét cét, cac cha cai khéc nhau (a-e) biéu thi su khéc biét ¢6 ¥ nghia thong ké &
mtc o = 0,05 trong phdn tich ANOVA mét yéu to theo phép kiém dinh Tukey mét chiéu.

D6 am 14 chi tiéu quan trong phan dnh
chat luong va kha niang bao quan ctia murt
miéng. Céc nghién ciru cho thiy murc 4m
phl hop d6i v6i san pham mut khé nam
trong khoang 15-17%. Két qua tai Bang
1 cho thdy mau xir 1y bang NaCl 0,5%
(CT1) dat d6 4m cao nhat (15,23%) va co
¥ nghia thong ké so v&i cac cong thirc con
lai (p < 0,05). Mau xtt ly véi Ca(OH).
0,5% cho gia tri thip nhét (13,17%), trong
khi mau xtr ly véi nudc (14,77%), mau xi
ly véi acid citric 0,5% (14,87%) va mau

xir Iy véi CaClz 0,5% (13,53%) nam &
mirc trung gian. Do am cao & CT1 co thé
dugc giai thich dya trén dong hoc ctia qua
trinh thAm thau. O ndng d6 mudi thap nhu
0,5%, chénh 1&ch 4p suat tham thau khong
du 16n dé duy tri dong nudc thoat ra khoi
md. Khi hé tién gan trang thai can bang,
hién tuong hoi thim xay ra va nude cb thé
khuéch tan nguoc vao nguyén liéu. Co
ché nay phu hop véi nhan dinh cua Yadav
& Singh (2012), theo d6 thim thiu 12 qua
trinh trao doi khéi lwong hai chiéu, trong
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d6 toc d6 mat nudc va hip thu chét tan
phu thudc truc tiép vao gradient ndng do
va tinh toan ven cua mang té& bao [5].
Nguoc lai, xtr Iy bang Ca(OH): thuc day
qua trinh ester héa pectin va hinh thanh
cdu tric pectin—Ca lién két kép, lam giam
kha nang gitt nudc. Pong thoi, theo Cui
& cs. (2024) cho thdy cau hinh khéng
gian gon cua pectin ting cudng déng ké
kha ning gel hoa véi Ca?!, lam viée giit
nude bi giam [9]. Piéu nay phu hop véi
két qua ctia Rodriguez-Ramirez & cs.
(2023) trén mat dugc lam tor bi
Chilacayote, va giai thich tai sao mau xir
1y v6i Ca(OH), c6 d6 am thap nhat [10].
Mot s6 nghién ciru vé muat miéng tir
nguyén li¢u khéc cling ghi nhan tac dung
cai thién cdu tric cta cdc mudi canxi,
Udomkun & cs. (2014) da ung dung
CaCl, trudc khi tham théu dé gitp tang do
cing, kha nang gitr ciu triic va lam giam
ham luong &m trong san pham so véi d6i
chung, dong thoi cai thién cac dac tinh vat
Iy va cam quan du du sau sdy [11]. Mau

duoc xtr ly véi acid citric 0,5 % (CT2) ¢
ham lwong anthocyanin thap nhat dat 3,29
mg/100 g, khac biét c6 y nghia so véi mau
dugc xir Iy bang NaCl 0,5 % (CT1) va
Ca(OH)2 0,5 % (CT4). Trong khi d6 0,5%
CaCl (CT3) va Nudc (PC) c6 ham lugng
anthocyanin khong khéac biét so vdi cac
cong thirc trong thi nghiém nay.Theo
nghién ctu cia Simona Oancea (2021)
cing cho thiy trong méi _truong acid
manh, cdu tric flavynium, d& bj phan huy
hoac mo vong pyrilium khi gia nhiét dan
dén giam sic to cia anthocyanin [12].
Trong khi d6, cac dung dich NaCl va
CaCl, khong 1am thay doi pH méi truong
mot cach dang ké, nho d6 han ché cac
phan tmg phan huy anthocyanin trong qua
trinh ché bién. Nhan dinh nay pht hop véi
tong quan cua Li & cs. (2019), theo do
viéc duy tri pH on dinh trong g1a1 doan
tién xu ly la yéu t6 quan trong giup bao
toan céu triic va ham luong anthocyanin
trong khoai lang tim [13].

Bang 2. Anh huong ciia héa chdt tién xir Iy dén chat lwong cam quan cia mirt khoai

lang tim

Cong thuic Mau sic Mui Vi Trang thai Piém HSTL Xép loai
bC 4,572 4,00 4,14 4,57 17,28 Kha

CT1 4428 414%™ 4427 4577 17,55 Kha

CT2 3,71% 4,00 3,42% 3,57° 14,7 Trung binh
CT3 3,28 385 328 3,42° 13,83 Trung binh
CT4 4282 4427 3,85%¢ 4 14%® 16,69 Kha

Trong ciing mét cét, cac chir cai khac nhau (a-d) biéu thi su khac biét co y nghia thong ké ¢
mitc o = 0,05 trong phdn tich ANOVA mét yéu to theo phép kiém dinh Tukey mét chiéu.

Theo Bang 2, hoa chét xtr Iy ¢6 anh
huong dang ké dén chat lugng cam quan
clia mut khoai lang tim. Mau xir 1y bang
NaCl0,5% (CT1) co tong diém cam quan
cao nhat do san pham mut khoai lang co
cau tric trang thai t6t, vi clia san pham hai
hoa va gitr dugc mau sic, mui dic trung
ctia khoai lang tim. Méu dugc xir Iy bang
acid citric 0,5% (CT2) duoc xép loai

trung binh do mau sic kém hap din va vi
ctia san pham hoi chua. Mau duge xir 1y
0,5% CaCl2(CT3) co diém cam quan thap
nhat do c4u truc hoi ctng, khong c6 do bo
mém cuia mirt va mau sac san pham kém
twoi sang. Xét tong hop céac chi tiéu hoa
1y va cam quan mau xur 1y véi NaCl 0,5%
cho théy hiéu qua ndi bat trong viéc han
ché thét thoat anthocyanin, duy tri d6 am
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thich hop va cai thién chit lugng cam
quan so voi cac cong thire khao sat. Trén
co sO do, NaCl duoc lua chon lam hoa

chat xir Iy nguyén liéu cho thi nghiém tiép
theo nham xéc dinh ndng do thich hop.

3.2. Két qua nghién ciru anh hwéng ciia ndng dd hoa chét xir 1y dén chit lwong

mirt miéng tir cii khoai lang tim

Trong qua trinh ché bién mut khoai
lang tim, bén canh su giam tbi thiéu ton
thit ham luong anthocyanin thi chét
luong cam quan ciling 1a mot trong nhirng
yéu to then chdt quyét dinh dén su chip
nhan ciia ngudi tiéu ding. Mt miéng tir

khoai lang tim sau khi so ché, ngam trong
dung dich NaCl & cac ndng d6 khac nhau
trong thoi gian 40 phut va san pham mut
hoan thién dugc phan tich mdt s6 chi tiéu
trong Bang 3 va Bang 4.

Bang 3. Anh hueong ciia nong dé NaCl xi Iy dén ddc tinh héa 1y ciia mirt khoai lang

tim
Cong thue Do am (%) Ham lugng anthocyanin
(mg/100g)
CTPC 14,80 + 0,05° 3,68 + 0,03
0,3% NacCl (CT5) 14,80 + 0,05¢ 3,92 +0,08°
0,5% NaCl (CT6) 15,13 +0,01° 3,82 +0,07%
0,7% NaCl (CT7) 15,50 + 0,012 3,81 +0,03%

Trong cling mat cgt, cac chir cai khac nhau (a-c) biéu th; si khac biér cd y nghia thong ké &
mizc o = 0,05 trong phdn tich ANOVA mot yeu to theo phép kiém dinh Tukey mét chiéu.

Két qua & Bang 3 cho thay noéng do
NaCl anh huong rd rét dén d6 4m ciia mit
khoai lang tim. Mau CT7 (NaCl 0,7%) co6
d6 4m cao nhat (15,50%), khac biét co ¥
nghia théng ké so véi cac nong do thap
hon. Xu huéng nay cho thay khi nong do
mudi ting, san pham c6 kha nang gitr
nuée cao hon. O mau xir Iy voi NaCl
0,5% (CT6), dd am giam con 15,13%,
trong khi mau xir Iy véi NaCl1 0,3% (CT5)
cho gia tri 14,80%, khong khac biét so voi
mau ddi chimg ngam nude. Hién tuong
nay c6 thé lién quan dén sur hoi tham trong
khoang né)ng do NaCl 0,3-0,7%, lam
nude khuéch tan nguoc vao mo, tir do cai
thién kha nang gilt nudc cia nguyén li¢u
sau khi gia nhiét. Cu thé, NaCl lam ting
ap suat tham thu ciia moi truong tién xir
1y, dan dén anh huong sy dich chuyén
nuéc qua mang té bao. Trong khodng
ndng d6 nay, thanh t& bao mé khoai lang
tim van duy tri ban thdm cho phép xdy ra

hién twong hoi thim va gop phan ting kha
ning gitr 4&m ctia nguyén lidu. Dong thoi,
ion Na* twong tac véi pectin & thanh té
bao gitip 6n dinh céu tric mo va han ché
mat nudc trong qua trinh sén mit
(Fellows, 2000). Bén canh d6, nong do
NaCl ciing anh huéng dén ham luong
anthocyanin ctia san pham. CT5 (mAu xir
Iy v6i NaCl 0,3%) dat gia tri cao nhét
(3,92 mg/100 g), khéc biét cé y nghia so
v6i d6i chimg. Nguyén nhan do
anthocyanin la hop chat tan t6t trong nudc
dan dén ham luong anthocyanin that thoat
nhiéu hon trong qua trinh ngam trong khi
NaCl 0,3 % tao ap sudt thim thau nhe va
moi truong ion phit hop gitip han ché oxy
hod va rtra tr61 anthocyanin.

Khi ting ndng d6 NacCl 1én (0,5% va
0,7%), ham lugng anthocyanin thip hon,
nhung khong khac biét so vai CTS. Su
suy giam anthocyanin c6 thé lién quan
dén tinh nhay nhiét ctia hop chét nay do
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trong qua trinh sén mut, gia nhiét kéo dai
két hop voi méi trudng cb luc ion cao co
thé thiic ddy cac phan Gmg phan huy, 1am
giam ham lugng anthocyanin [14]. Theo

Li & cs. (2019), viéc duy tr‘} Iuc ior} qua
cao trong moi truong ché bién co6 theé lam
giam do bén anthocyanin khi gia nhiét
[13].

Bang 4. Anh hiong ciia nong dé NaCl xir Iy dén gid tri cam quan ciia mirt khoai lang

tim

Cong thirc Mausic Mui Vi Trang thai Diém HSTL Xép loai
PC 4,42 4,00° 4,00° 4,42° 16,84 Kha
CT5S 4,14° 4,28 4,00° 3,71° 16,13 Kha
CT6 4,85° 4,42° 471* 4,57 18,55 Tét
CT7 4,00 428" 3,85° 442 16,55 Kha

Trong cling mét cdt, cac chit cai khac nhau (a-d) biéu thi su khac biér co y nghia thong ké o
muzc o. = 0,05 trong phan tich ANOVA mét yeu to theo phép kiém dinh Tukey mét chieu.

Két qua & Bang 4 cho thy, néng do
NaCl xur Iy anh hudng dang ké dén chat
lwong cam quan ctia mut khoai lang tim.
Mau CT6 (mau xtr Iy véi NaCl 0,5%) dat
diém cao nhat & hau hét cac chi tiéu, dic
biét 14 mau sic (4,85 diém), vi (4,71
diém) va trang thai (4,57 diém), dan d&én
tong diém HSTL la 18,57 diém, dugc xép
loai “Tét”. Két qua nay cho thdy nong do
0,5% gitip san pham gitr duoc mau sac
dac trung, huong vi hai hoa va ciu trac on
dinh hon cac néng do khéc. Nguoc lai,
CT5 (mau xt Iy voi NaCl 0,3%) co tong
diém thap nhat (16,01 diém), chu yéu do
trang thai san pham chua dat yéu cau, du
diém mui khong thap. CT7 (méu xir Iy v6i
NaCl 0,7%) va ddi chimg déu duoc xep
loai “Kh4”, song khong dat sy dong deu
giita cac chi tiéu nhu CT6; dic biét, mau
xtt 1y v6i NaCl noéng d6 0,7% lam giam
diém cua chi tiéu “vi”, cho thiy nong do
mudi cao co thé tao vi la hodc anh huong
dén cam nhan vi ngot. Theo Barrett & cs.
(2010), cac qua trinh ngam va gia nhiét c6
thé 1am bién ddi cAu truc thanh té bao va
trang thai nudc trong moé thuc vat tur do
anh huong dang ké dén do am, cau tric va
chat luong cam quan cua san pham [15].

Do d6, su khac biét vé do6 am giira céac
cbng thirc xtr Iy NaCl trong nghién ctru
nay c6 méi lién quan chit ché véi trang
thai cau trac va muc do chép nhan cam
quan cua mut khoai lang tim. Két qua
nghién ctru ndy ciing trong dong vai cac
bao céo trudc day vé anh huong ciia mudi
dén chét luong san pham chip tir khoai
lang vang cam, Ampek Tumuhimbise &
cs. (2013) ghi nhan rang nong d6 mudi in
trung binh (2%) trong qua trinh xur ly san
pham khoai lang chién gion cho dlem cam
quan cao hon mau khong mubi va mau xir
1y & nong d6 mudi cao (4%), dong thoi
noéng d6 mudi cao hon lam giam ham
lugng carotenoid va anh hudng ti€u cuc
dén cac thudc tinh cam quan [16].

Nhin chung, su phi hop gitra két qua
thuc nghiém va céc nghién ctru trudc cho
thdy, NaCl 0,5% la mirc ndng do6 thich
hop dé vira duy tri mau sic, han ché t6n
that anthocyanin, vira dam bao ciu triic va
vi ctia san phdm. Do d6, nong do nay
duoc lya chon cho cac thi nghiém tiép
theo nhdm x4c dinh diéu kién ché bién
thich hop cho mut khoai lang tim.
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3.3. Két qua nghién ciru danh hwéng cia dd day miéng khoai dén chét lwong murt

khoai lang tim

Bén canh nong d6 hoa chit ngam
trong giai doan so ché thi do day lat khoai
lang tim ciing 1a mot trong nhitng yéu t6
c6 thé tic dong dén sy that thoat ham
luong anthocyanin, do am va chat luong

cam quan cua san pham cudi cing. Két
qua phan tich mdt so chi ti€u héa 1y, cam
quan dugc thé hi¢n trong Bang 5 va Bang
6.

Bang 5. Anh hieong cia do day miéng khoai dén mét sé chi tiéu héa 1y ciia mirt khoai

lang tim
Cong thuce Do am (%) Ham lugng anthocyanin (mg/100g)
CT8 (4 mm) 15,32+£0,03° 1,47 +£0,84"
CT9 (6 mm) 18,38 £ 0,05° 3,54 + 0,062
CT10 (8 mm) 24,44 + 0,082 3,56+ 0,21

Trong cling mét cét, cac cha cai khéc nhau (a-c) biéu thi su khéc biér cd y nghia thong ké &
mizc o = 0,05 trong phdn tich ANOVA m¢t yeéu to theo phép kiém dinh Tukey mét chiéu.

Két qua & Bang 5 cho thay, do day
miéng khoai lang tim anh huong rd rét
dén d6 4m cua san pham. CT10 (miéng
khoai c6 d6 day 8 mm) c6 do 4m cao nhat
(24,44%), khéc biét c6 y nghia so voi CT8
va CT9 (p <0,05). Lat khoai day giit nude
1au hon trong cung thoi gian sén, dan dén
bé mit san pham con wdt va tiém an nguy
co vi sinh trong qua trinh bao quan. Hién
tuong ndy co thé duoc giai thich boi
quing duong khuéch tan am dai hon va
tdc do truyén nhiét vao 161 chadm hon & cac
lat day, khién qué trinh thoat 4m dién ra
kém hiéu qua va khong dong déu. Co ché
tuong tu da dugc ghi nhan trong nghién
ctru trén dua vang cua Sun & cs. (2024),
cho thay viée tang do day lat lam keo dai
thoi gian say va lam giam toc d thoat 4m
do han ché khuéch tan 4m tir 16 ra bé mat
[17]. Nguoc lai, CT8 (miéng khoai c6 do
day 4 mm) dat d6 4m thap nhat (15, 32%)
do lat mong lam tang dién tich bé mit
riéng va rit ngin quing duong khuéch
dan dén nudc thoat nhanh hon. Tuy nhién,
tdc d6 bdc hoi cao ciia lat mong c6 thé gay
co rut mo manh, lam suy giam do on dinh
céu trac va anh huong bat loi dén trang
thai san pham sau ché bién [18]. CT9
(miéng khoai c6 d6 day 6 mm) c6 d6 4m

trung gian (18,38%) va phu hop hon vé
mat cong nghé¢, phan anh sy cén bang
gitra dong hoc truyén nhiét va khuech tan
am trong qua trinh gia nhiét, khi d6 toc do
gia nhiét da dé nang nhiét d6 15i nhung
khong qua manh dé gy mat nudc bé mat
qua nhanh. Sy khéc biét ndy c6 thé lién
quan dén dic diém cau tric mo cua khoai
lang tim, trong d6 su phan bd tinh bot va
pectin trong thanh té bao anh hudng dén
kha ning truyén nhiét va khuéch tan 4m
theo d6 day lat cat [19].

Do day lat cit cling anh huong déng
ké dén ham lugng anthocyanin. CT9 va
CT10 c6 ham lugng anthocyanin tuong
duong nhau (3,54-3,56 mg/100 g), khdong
khac biét théng ké (P > 0,05). Trong khi
d6, CT8 chi dat 1,47 mg/100 g, thap hon
khoang mot nira so vé1 hai cong thire con
lai. Lat méng co ty 1€ dién tich bé mat trén
thé tich 16n, khién anthocyanin tiép xac
v6i nhiét va oxy nhiéu hon, ddn dén phan
huy sic t6 manh hon. Pong thoi, nhiét
truyén sdu vao 161 nhanh & lat mong lam
té bao d& pha v&, thic day that thoat
anthocyanin. Co ché nay phu hop vé su
suy giam anthocyanin dudi dang tac dong
ctia xtr Iy nhiét trong thuc pham [14]. Su
truyén nhiét nhanh va sau vao toan b lat
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mong co thé 1am gia ting mirc d6 pha v&
cdu truc té bao, thuc ddy qua trinh chuyén
héa anthocyanin sang cac dang kém mau
hon trong qua trinh gia nhiét, dan dén suy
giam ham luong sic t§. Xu huéng nay
cling dugc ghi nhan trén nghién ctru khoai

lang tim sy thing hoa, cho thdy
anthocyanin 13 hop chit nhay cam véi
diéu kién nhiét va ché bién, d& bi suy
giam khi cuong d6 truyén nhiét ting cao
[20].

Bang 6. Anh huong ciia dé day miéng khoai dén chat hrong cam quan ciia mirt khoai

lang tim

Congthic ~ Mausic Mui Vi Trang thai Diém HSTL Xép loai
CT8 (4mm) 4,57° 4,28 428 4,42° 17,55 Kha
CTO (6mm) 485  4,57* 471* 4,57° 18,7 Tét
CT10 (Smm) 4,00° 3,71 3,00® 3,57 14,28 Trung binh

Trong cling mgt cgt, cac cha cai khac nhau (a-b) biéu thi su khéc biér c6 y nghia thong ké ¢
mtc o, = 0,05 trong phdn tich ANOVA mét yéu to theo phép kiém d@inh Tukey mét chiéu.

Bang 6 cho thdy, d6 day mleng khoai
lang tim anh hudng rd rét dén chat lugng
cam quan ctia san pham. CT9 (miéng
khoai 6 d day 6 mm) dat diém cam quan
cao nhat va dugc xép loai tot nho mau sac
dam, vi hai hoa va cu tric mém nhung
c6 d6 dai, va 6n dinh. CT8 (miéng khoai
c6 d6 day 4 mm) chi duoc xép loai kha do
lat qua méng, dé giy nat va khong giur
dugc do dan hoi dic trung cua san pham
mirt miéng. CT10 (miéng khoai c6 do day
8 mm) c6 tong diém thap nhat (14,25
diém), xép loai trung binh, chu yéu do
miéng khoai day tao cam giac “ning vi”
va trang thai kém dong déu hon. Xu
hudéng nay phu hop véi nghién ctru cua
Zhang & cs. (2014) cho thdy do day lat
cat anh huong 13 rét to1 hiéu qua say, kha
niang gitt mau sic va ham luong
anthocyanin trong khoai lang tim va céac

4 mm

6 mm

loai trdi cdy c6 mau [21], nghién ctru cua
Jing & cs. (2010) da su dung lat cit khoai
lang 5 mm dé nghién clru vé tac dong cua
phuong phap sdy dén chat chong oxy hoa
va hop chit mau cia khoai lang [22].
Tong hop két qua héa 1y va cam quan
trong nghién ctru nay cho thiy do day 6
mm la phu hop nhat, gitip san pham dat
d6 am can dbi, han ché that thoat
anthocyanin va dugc nguoi danh gia cam
quan yéu thich nhat. Nhan dinh nay phu
hop voi tong quan ciia Mu & cs. (2019),
theo d6 cac san pham snack tir khoai lang
d6 day lat cat trung binh gitip can bang
qué trinh truyén nhiét, thoat am va on
dinh cdu truc giup cai thién cam quan
[23]. Vi vay, miéng khoai c6 d6 day 6 mm
dugc lga chon cho cac thi nghiém tiép
theo nham xéc dinh diéu kién ché bién
thich hop.

8§ mm

Hinh 1. Hinh anh mut khoai lang tim ¢ cdc do day khac nhau

10
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3.4. Két qua nghién ciru dnh hwéng cia ty 1¢ nguyén li¢u/dwong khi ngim dén

chit lwong mirt khoai lang tim

Ham luong duong 1a yéu t6 quan
trong trong san xuat mat khoai lang tim,
anh huong tryc tiép dén chat lugng cam
quan va kha nang bao quan. Qué trinh
ngam duong giup tao dd ngot, ting ham
luong chat khé va hinh thanh huvong vi

dic trung cua san pham. Do d6, can khao
sat ham lugng dudng bd sung trong qué
trinh ngam dé xac dinh mic thich hop.
Két qua cac chi tiéu hoa ly va cam quan
ciia mau mut khoai lang tim duoc trinh
bay ¢ Bang 7 va Bang 8.

Bang 7. Anh hiong cia 1y 1é dwong ngdm dén mét sé chi tiéu héa Iy ciia mirt khoai

lang tim
Cong thue Do am (%) Ham lugng anthocyanin (mg/100g)
CT11 (1:0,4) 15,86 + 0,03* 3,48 £0,02°¢
CT12 (1:0,6) 15,39 +£0,03° 3,53 +£0,03°
CT13 (1:1) 14,6 + 0,04° 3,55+0,01*

Trong cling mat cgt, cac chir cai khac nhau (a-c) biéu th; si khac biér cd y nghia thong ké &
mizc o = 0,05 trong phdn tich ANOVA m¢t yeéu to theo phép kiém dinh Tukey mét chiéu.

Két qua & Bang 7 cho thay, ty 18
nguyén li¢u/dudng khi ngdm anh huong
1d rét dén do am cua san pham mut khoan
lang tim. CT11 (ty 1€ nguyén li¢u/dudng
khi ngdm 1a 1/0,4) c6 d6 4am cao nhat
(15,86%), khac biét cd6 y nghia so véi
CT12 (ty 1€ nguyén liéu/dudng khi ngam
la 1/0,6) va CTI13 (ty 1¢ nguyén
liéu/duong khi ngam 1a 1/1) (P < 0,05).
Khi tang ty 1€ nguyén liéu/duong khi
ngam lén muc 1/1, ap suat tham thiu bén
ngoai taing manh, thic day nudc khuéch
tan ra khoi mo khoai lang nhiéu hon, dén
dén do am thap nhat (14,60%). Piéu nay
c6 thé 1a do khi ndng d6 dudng ting cao,
su chénh léch gitra moi trudong ngam va
mo khoai 16n hon lam nudc thoat ra nhidu
hon trong qua trinh ngdm va gia nhiét [5].
Nguoc lai, ¢ ty 1¢ nguyén li¢u/dudng khi
ngam thiap hon, mot phan duong tham
thau vao mo tao lién két hydro véi nudc,
gitip 1at khoai gitr am t6t hon. Theo
nghién ciru cua Falade & cs. (2007) cling
cho rang v&i cac nguyén li€u cd cau trac
dac nhu khoai lang, muc duong trung
binh thuong gitip han ché mat nude va giir
ciu truc t6t hon [24].

11

Ty 1€ nguyén li¢u/duong khi ngdm
cling 4anh huong dén ham lugng
anthocyanin. CT13 (ty 1€ nguyén
liéu/duong khi ngam la 1/1) dat ham
lwong anthocyanin cao nhét (3,55 mg/100
g), khéac biét c6 y nghia so voi CT12 va
CT11. Ham luwong anthocyanin thap nhat
ghi nhén ¢ CT11 (3,48 mg/100 g). Ngoai
ra, ndong do duong cao con lam giam hoat
d6 nuéc dan dén viéc han ché cac phan
ung phan huay anthocyanin nhu oxy hoa,
thily phan va mé vong pyrilium, tir d6 [am
chdm qua trinh suy giam ham luong sic
t6 [25]. Anthocyanin 1a hop chat nhay
cam voi nhiét, oxy, viée giam lugng nude
tu do trong san pham c6 thé gop phan
gitp sac t6 nay bén hon trong qua trinh
ché bién [26]. Bén canh do, theo Mentari
& cs. (2023) cho rang cic san pham keo
tor khoai lang tim, viéc kiém soat ham
luong chat tan va nudc tu do dong vai tro
quan trong trong viéc duy tri 6n dinh mau
[27]. Bong thoi, yéu tb nay cing gop phan
bao toan hoat tinh chéng oxy héa ctia
anthocyanin. Vi vay, ty 1€ duong cao co
thé tao moi trudng cb thé nude thap, han
ché sy hoa tan va thét thoat anthocyanin
trong qua trinh gia nhiét.
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Bang 8. Anh huong ciia 1y 1é nguyén liéu/ dwong khi ngdm dén chat hrong cam quan

cua mut khoai lang tim

Cong thirc Mausic Mui Vi Trangthai DPiém HSTL Xép loai
CTI11(1:0,4) 4,42° 4,14 442* 428 17,26 Kha
CTI12(1:0,6) 4,57° 4,57%  457° 437° 18,08 Tot
CTI3(1:1)  3,71° 3,71° 342> 3,57 14,41 Trung binh

Trong cling mgt cgt, cac chit cai khac nhau (a-b) biéu thi su khac biér co y nghia thong ké o
murc a = 0,05 trong phdn tich ANOVA mét yéu to theo phép kiém dinh Tukey mgt chiéu.

Két qua ¢ Bang 8 cho thay, ty lé
nguyén liéu/duong khi ngdm anh hudng
rd rét dén chat lwong cam quan caa mut
khoai lang tim. CT12 (ty 1¢ nguyén
liéu/duong khi ngdm 1a 1/0,6) dugc danh
gia cao nhit nho mau sic hap dan, mui
thom 13, vi ngot hai hoa va cau tric mém
dai, pht hop véi thi hiéu cam quan. Két
qua nay twong dong vai nghién cau cua
Kaur & cs. (2022) trén mut va keo cu dén,
trong d6 ty 1¢ duong trung binh gilp san
pham dat mau sac on dinh, vi ngot hai hoa
va cau tric mém déo [28]. O CT11 (ty 1¢
nguyén liéu/duong khi ngam la 1/0,4),
luong duong thap khién san pham c6 mau
t6i hon, mui chua rd va vi ngot chua dat.
Nguoc lai, CT13 (ty 1¢ nguyén liéu/duong
khi ngam 1a 1/1) cho san pham qua ngot
va bé mit hoi ctig do dudng két tinh, dan
dén tong diém cam quan thap nhat. Theo
Yadav va Singh (2014), viéc st dung
dung dich duong qua dam dic c6 thé lam
md nguyén liéu bi co rut va anh hudng
xau dén cau trdc san pham [5]. Piéu nay

1: 0.4

1: 0.6

giai thich vi sao ty I¢ duong qué cao
khong mang lai chat lugng cam quan tét.
bong thoi, nghién ciu coa Espinosa-
Martinez & cs. (2025) trén keo khoai lang
cling cho thay viéc t6i uvu hoa cong thuc,
dic biét 1aty lé chat tan, gitp cai thién cau
tric, mau sac, cam quan [29]. Xu huéng
nay khéac véi mot s6 nghién ctu trén céac
loai mat khac; dac biét, ddi véi mat ci
buoi nguoi ta thuong su dung ty 1€
duong/ cui budi la (1:2) do cui buai chaa
nhiéu 16p albedo x6p va c6 vi ding can
khtr, nén can luong duong I6n hon dé
tham thau va can bang vi. Cac tong quan
va nghién cau ky thuat vé ché bién cui
budi va candying cho thay viéc chon ty 1é
syrup/vo budi va thoi gian ngam la yéu té
then chét dé khur déng, ting do ngot va
giit cau truc san pham [30]. Béi vai khoai
lang tim, c4u trdc céc thanh phan dic hon,
nén ty 1¢ duong su dung thap hon, trong
do cong thuc su dung ty 1€ nguyén
liéu/duong khi ngam 1a 1/0,6 cho chét
lwong cam quan tot nhat.

Hinh 2. Hinh anh muzt khoai lang tim ¢ céc ty I¢é nguyén li¢u/dwrong khac nhau

12



Nguyén Thi Quyén va cs.

Tap chi Dinh dwéng va Thie pham 22(1)-2026

V. KET LUAN

Nghién ctru da xac dinh dugc cac yéu
td cong nghé anh huéng dén ham luong
anthocyanin va chat lugng cam quan cia
murt miéng khoai lang tim. Két qua cho
thdy dung dich NaCl 14 tic nhan xir Iy so
ché thich hop, trong d6 néng do NaCl
0,5% gitp 6n dinh mau sic, han ché thit
thoat anthocyanin va cai thién chét lugng
cam quan cua san pham. Do day miéng
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