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Anthocyanin /a mét hop chét thuéc nhém flavonoid, ngoai vai tré tao mau cho khoai lang tim,
anthocyanin con la mét chét cé hoat tinh sinh hoc rét qui. Vi vdy chon phuong phap sdy thdng hoa dé
ché bién san phdm khoai lang tim sdy khéng nhing lwu lai rét tét cac déc tinh cdm quan, chét lvong
dinh dwéng va kéo dai thoi gian bdo quan, ma con la bién phap bdo toan ham lwong anthocyanin cé
trong san pham. Bai béo trinh bay két qua nghién ctru sy thay doi ham Iwong anthocyanin & céc coéng
doan cta qua trinh san xudt nhw chan, hép va say thang hoa. O giai doan séy thang hoa, cac yéu t6
anh hwéng nhw nhiét do Ianh déng, nhiét do sdy, thoi gian sdy duoc khdo sat bang phuong phap qui
hoach thuc nghiém TDY 2°. Voi viéc t6i vu héa ham da muc tiéu bang phuong phép thoat ly khoi vang
cam da xac dinh dwoc cac théng sé tot nhéat cho qua trinh séy: nhiét do lanh doéng -60°C, nhiét do say
45°C va thoi gian séy 6 gio, ham lwong anthocyanin gitk dwoc trong sén phdm la cao nhét va dé ém
khoai lang tim sy thap nhét.

ABSTRACT

Anthocyanin, a compound chemical substance in flavonoid group, that creates color for sweet
purple potatoes has a valuable biologically active ingredient. Therefore, choosing the freeze-drying
method to process sweet purple potatoes does not only preserve well sensory characteristics, nutrient
quality and prolong preservation duration but also keep anthocyanin concentration intact in final
products. This paper presents the research on changes in anthcocyanin concentration in several
phases of production such as grinding, streaming, and freeze-drying. In the freeze-frying phase,
affecting factors such as freezing temperature, drying temperature, and drying duration are
investigated using the experiment planning method of 2° total factors. By optimizing a multi-objective
function using the restrictive area method, we have determined optimal technical parameters for the
freeze-drying phase: freezing temperature at -60°C, drying temperature at 45°C, and drying duration
of 6 hours. With these parameters, anthocyanin concentration in final products is maximized, and the
humidity of dried sweet purple potatoes is minimized.

I. MO PAU viém loét, khang nhiéu loai vi khuan kho tiéu
diét, tang chirc nang chéng doc cua gan, ngan
ngira sy nhiém m& gan va hoai tir md gan, diéu
hoa lugng cholesterol trong mau, tranh nguy co
tac nghén xo vita dong mach, phuc hdi truong
Iirc tim, diéu hoa nhip tim va huyét ap, diéu hoa
chuyén hoa canxi, lam giam dau do tac dung co
thit co tron. Chinh diéu nay di 1am cho KLT ¢6
mot gia tri dinh dudng va dugc liéu cao [2].

Khoai lang tim (KLT) c6 ngudn gbc tir
Nhat Ban co6 tén khoa hoc 1a Okinawan. Pay la
mot nguén chat mau tim tot va 6n dinh vi né co
san lugng lon v6i ham luong anthocyanin
tuong ddi cao [1]. Ciing nhu céc loai khoai lang
khéc, trong KLT c6 thanh phan chi yéu 1a tinh
bot, d& dugc co thé tiéu hoa va hip thu.
Anthocyanin cé trong KLT dugc xem nhu la

mdt chat mau tu nhién hép dan va c6 nhiéu tac O Nhat Ban, hién nay c6 nhiéu san pham
dung quy bau nhu: chong oxy hoéa, chéng ung thuc pham ché bién tir KLT dugc ban trong cac
thu, chong suy nhuoc than kinh, phong va chira ctra hang tai cac nha ga, phi truong, khu du lich
bénh tiu duong, chbéng cac tia phéng xa.. 0 Kyushu-Okinawa [1]. Trong khi d6, san
Anthocyanin con duge ding dé chong di ung, luong KLT & nudc ta twong ddi cao nhung chi
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yéu 1a dung dé tiéu thu trong nude va xuat khau
0 dang cu tuoi sang céc thi truong Nhat ban va
Tay Au. Vi vay gid tri kinh té thu duoc con
thip. Do vay viéc chon KLT lam nguyén liéu
trong d¢ tai nay s& gop phan lam tang gia tri su
dung, dong thoi tao ra mot san pham thyc pham
méi dap Gmg nhu ciu tiéu ding cua x3 hoi.

Il. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Nguyén li€u: Khoai lang tim (purple sweet
potato) trong trén dat Pa Lat.

2.2 Phwong phap nghién ctru

- Xdc dinh ham lugng anthocyanin cua nguyén
liéu bang phuong phap pH vi sai [2]. Xac dinh
protein bang phuong phap Kjeldahl. Xac dinh
gluxit bang phuong phap Bertrand. Xac dinh
lipit bang phuong phap Soxlhet. Xac dinh ham
luong xo cua nguyén liéu. Xac dinh ham luong
cac kim loai ndng bang may cuc pho xung vi
phan CPA-HHS3.

- Xéc dinh chat lugng KLT sdy thing hoa bing
phuong phap danh gia cadm quan.

- T6 chuc thi nghiém theo phuong phap quy
hoach truc giao cip I TYT 2* [3]

- T01 uu héa ham 2 muyc tiéu bang phuong phép
mién cam [4], thuc hién bang phan mém Solver
va ngon ngit 1ap trinh Pascal

2.3 Qui trinh sin xuit KLT bing phuong
phap say thiang hoa tai phong thi nghiém

Khoai lang tim

A 4

Xu ly nguyén liéu

Lanh dong

A 4

Séy thiang hoa

Lam ngudi, phan loai

A 4

Thanh phim

2.4 Thiét bi siy thing hoa thuc hién nghién
ciru
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Hinh 2.Tu lanh dong
MDF 382

Hinh 3. Thiét bi sdy
thang hoa

I11. KET QUA VA THAO LUAN:

3.1 Khio sat thanh phan héa hgc cia
nguyén li¢u

Két qua xac dinh thanh phan hoa hoc ciia

khoai lang tim dugc trinh bay ¢ bang 3.1.
Bdng 3.1 Két qua tong hop thanh phan héa hoc
cua KLT trong 100g nguyén liéu tuoi

Thanh phan Ham .
. Pon vi
hoa hoc lugng
Nudce 67,86 g
Anthocyanin 0,06 g
Protein 0,311 g
Gluxit 29,11 g
Lipit 0,26 g
Xo 1,42 g
Zn 0,8637 mg
Kim loai | Cd 0,0012 mg
nang Pb 0,0482 mg
Cu 0,1420 mg
Céc thanh phan
khac 0,978 g
Tong 100 g

Nhan xét: Két qua khao sat cho thiy trong
KLT c6 chira nhiéu thanh phan dinh dudng,
trong d6, ham lugng anthocyanin xac dinh dugc
la khéa cao (0,06%). Ngoai ra, ham lugng céc
kim loai ning ciing dudi muc téi da cho phép
theo quyét dinh sb 867/1998/ QD-BYT cua B
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Y té. Nhu vy hoan toan cé thé dwa KLT vao
nghién cfru va san xuat.

3.2 Nghién ciru sy thay d6i ham lwong
anthocyanin ciia KLT trong qua trinh xir ly
nguyén liéu trwdc khi say thang hoa:

Xt 1y nguyén lidu trudc khi siy thing
hoa c6 mot vai tro quan trong quyét dinh dén
chat lwong thanh pham. Ching toi dé xuat 2 qui
trinh xur 1y sau:

Qui trinh 1
KLT — | Rirasach |—| Dério
*
- Cit khoi hinh chit nhat
Chan < 10x10x30mm

Két qua xac dinh mot s chi tiéu cua ban
thanh phdm KLT sau khi chdn ¢ nhiét d6 90°C
nhu: d0 4m, ham lugng anthocyanin va danh
gia cam quan dugc trinh bay & bang 3.2.

Bdng 3.2 Két qua xdc dinh d¢ am, ham lwong
anthocyanin va dénh gid cam quan sau chan

Thoi 15012
gian - bo anthoc Panh gia cam
chan, | am, % . quan
philt yanin,
%
Bé miat ngoai
3 | 6765 | 0203 |KhO, chin khong
déu, mau khong
dam
Bé midt ngoai
4 67,66 | 0,224 | o, chin khong
déu, mau tuong
d6i dam
Bé mit ngoai
5 67,70 | 0,226 | khd, chin déu,
mau dam.
Bé miat ngoai
6 67,72 0,222 | khd, mau nhat,
chin déu.
7 | 6774 | 0200 |BEmétkho, mau
nhat, qua chin.

Sau khi tién hanh xtr 1y nguyén liéu theo
quy trinhl ching t6i nhan thiy chit mau
anthocyanin thit thoat vao nuéc chan kha
nhiéu. Do vay chiing toi khao sat theo qui trinh
2.
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Qui trinh 2
KLT |—»| Ruasach |—»| Dérao
™ — Cit khéi hinh chir nhat
P 10x10x30mm

Két qua danh gia cac chi tiéu chat luong
KLT sau hdp & nhiét d6 100°C trinh bay & bang
3.3.

Badng 3.3 Két quad xac dinh do am, ham ]u’,o‘ng
anthocyanin va danh gia cam quan sau hap

Thoi | .. | Ham
gian ?Q lugng , N
hép am, anth_o— Pénh gia cdm quan
phﬁ; % cyanin,
%
3 |67.85 | 0,228 | Mau chua chin, cimg,
bé mat con mu.
Miu chin, khéng qua
4 (67,76 | 0,236 | mém, bé mit wot,
mau tim dep,dam.
Mau quéa chin, mém,
5 167,80 | 0,225 | mot vai miu bj bé,
mau dam
6 67,80 | 0,225 |Mau qud chin, mem,
nhiéu mau bi bé.
7 |67.80 | 0,225 | Mdu qud chin, mém,
nhiéu mau bi bé.

So sanh bang 3.2 va 3.3, chung t6i chon
qui trinh 2 xir Iy khoai lang tim trudc khi sdy co
giai doan hap, trong d6 nhiét do hap 1a 100°C,
thoi gian hap 1a 4 phat, lac d6 ham luong
anthocyanin dat cao nhit 14 0,236% .

* Nhén xét: -Ham lugng anthocyanin trong ban
thanh pham sau xir Iy xac dinh dugc 1a 0,236 %
tang 1&€n vugt troi hon so voi trong nguyén li¢u
tuoi 1a 0,06 %. Nhu vdy qua trinh xuir 1y khong
nhitng vo hoat dugc cac enzym oxy hoda, lam
chin nguyén li¢u, tdng hiéu qua cho qua trinh
sdy ma con 1am ting anthocyanin, ting mau sic,
tang gia tri dinh dudng va cam quan cho san
pham. S¢ di nhu vay 14 do trong qua trinh xir 1y
nhiét tinh bot bi hd hoa, cac té bao bi pha v& tao
diéu kién giai phong anthocyanin.

3.3 Nghién ciru cic yéu t6 anh hwéng dén
qua trinh say thing hoa khoai lang tim
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Chon cic yéu té anh huong dén qua trinh
say thang hoa la: nhiét do lanh dong, nhiét do
sdy va thoi gian siy. V& chat luong san pham,
chung t6i quan tim dén ham lugng anthocyanin
va d6 4m cua thanh pham. Dé rat ngan thoi gian
nghién ctru, to chtrc cac thi nghiém theo ma tran
tryc giao cip I [3]. Tham khao mot sé tai liéu
da cong bd [5], [6], [7], thiét 1ap mo hinh thi
nghiém, tién hanh thi nghiém theo mé hinh va
thu duoc két qua ¢ bang 3.4.

Bang 3.4 Ma trdn quy hoach voi bién do TYT 2°
va ket qua thuc nghiém

S | Bién thuc Bién mi

T Z4, Z,, Zg, X Y1 Y2
T|%C [°%C |giv |, X2 [ X3

1 |-30 |45 |10 |+ |+ |+ |4,48 |0,168
2 |-60 (45 |10 |- |+ |+ |38 0,158
3 |-30 |35 |10 |+ |- |+ |5,69 |0,19
4 |60 |35 |10 |- |- |+ |4,64 |0,186
5 |-30 |45 |6 |+ |+ |- |558 |0,215
6 |60 45 |6 |- [+ |- |[3,84 |0,195
7 |80 |35 (6 |+ |- |- |795 |0,233
8 |-60 |35 |6 |- |- |- |4,98 |0,200
9 |45 140 |8 |0 [0 |0 |4,78 |0,203
10 |-45 |40 |8 |0 |0 |0 |497 |0,197
11|45 |40 |8 |0 |0 |0 |4,68 |0,194
trong do:

- Xy: nhiét do lanh dong, °C.

- Xo: nhiét do say, °C.

- Xg: thoi gian say, gio.

- y1: 46 Am cia san pham, %.

- y,: ham lugng anthocyanin cta san phim, %.

A . =
%, ~ ST
s, N s 9
W, s s 1

G g

Sau khi tinh toan, kiém tra sy c6 nghia
cua cac hé so, lgiém tra su twong thich cua céc
phuong trinh héi qui, ching toi da xay dung
duge phuong trinh hoi qui cua ham muyc tiéu do
am va ham lugng anthocyanin nhu sau:
y,= 512 +0,805x; - 0,695x, - 0,4675x; -
0,3725x;%3  (pt 1)

Va y, = 0,193125 + 0,008375x; - 0,009125x,
- 0,017625x; (pt2)

Dua vao phuong trinh hoi quy cua ham
muc tiéu do am san pham (pt 1) ta thay ca 3 yéu
to 1a nhiét d6 lanh dong, nhiét do say, thoi gian
sdy déu anh huong dén d6 4m cua san pham.

Céc yéu tb trén ciing anh huong dén ham
luong anthocyanin ciia san pham dugc thé hién
trong phuong trinh thtr 2 (pt 2). Trong céc
khoang cia cac yéu t6 da chon, khi tang nhiét
d6 lanh dong, giam nhiét do sdy, giam thoi gian
sdy xuéng mot muc nhat dinh thi ham lugng
anthocyanin s€ tang. Do 1a vi: khi lanh dong &
mirc d6 cang thap thi cac tinh thé da hinh thanh
trong ban thanh pham cang it khong gy bién
dang, rach té bao, do d6 trong qua trinh thing
hoa anthocyanin trong t& bao khong bi cudn
theo hoi 4m ra ngoai. Mit khac, anthocyanin 13
mot hop chit dé bi pha hiy boi nhiét d va anh
sang, do vdy khi sy trong diéu kién nhiét do
thdp va thoi gian ngin s& d5 ton that
anthocyanin hon. Sy dnh huéng cta cac yéu td
trén dén do 4m va ham luong anthocyanin duoc
thé hién ¢ cac hinh 3.1 va 3.2.

;é\ /35
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Hinh 3.1 Biéu dién su dnh hwong cua nhiét do lanh dong, nhiét do sdy, thoi gian scfy dén dg am ciia san phcfm

e g acbrcyse
Ham luceg sthocyann, %
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Hinh 3.2 Biéu dién sw anh hwéng ciia nhiét dp lanh dong, nhiét do sdy, thoi gian sdy dén ham lrong

anthocy-anin cuia san pham
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V6i nhimg do thi nay trong nghién ctru
cling nhu san xuat ta co thé kiém soat su anh
hudng ciia cac yéu td cong nghé dén do am va
ham luong anthocyanin ciia san pham mot cach
nhanh chong trong cac khoang xac dinh.

3.4. T6i wu héa cic didu kién cong nghé cia
qua trinh say khoai lang tim

1. Tim gia tri toi wu cua ham muc tiéu do am va
ham luong anthocyanin

Trong diéu kién nhat dinh véi muc dich
tao ra san phém co do 4m cang nho va ham
luong anthocyanin cang cao cang t6t, sau khi c6
céc phuong trinh hdi quy trén chung t6i ap dung
bai toan Solver dé tim ra Yiminy Y2max- Két qua
sau khi t6i wu dugc trinh bay & bang 3.5 va 3.6.

Bdng 3.5 Két qua sau khi téi wu ham muc tiéu
do am bang Solver

Y2max

Bién thuc Bién ma
0 0 IR Yimin
Z,,C | Z,C Zg,glO' X1 Xo X3
-60 45 10 - + + | 3,525

Bdng 3.6 Két quad sau khi, 161 wu ham muc tiéu
ham lwong anthocyanin bang Solver

Bién thuc Bién ma
0 0 .y Y2max
Zy, C | Z,,C |Zsgio | X X2 X3
-30 35 6 + - - 10,228

Nhan xét: Qua cac két qua nay cho thiy & diéu
kién coéng nghé dé y; — min thi khong thé co
duoc y; 16n nhét. Do vay, khong thé tim duoc
diéu kién t8i vu thoa man mot luc hai muc tiéu
nghién ctru bang phuong phap nay.

2. Toi wu héa ham da muc tiéu tim diéu kién
cong nghé tot nhat

Theo két qua nhan dugc tu bai toan
Solver ta thiy khong thé c6 mot nghiém chung
cho ca hai phuong trinh dé dat duoc Yimin, Yomax
ma chi tim dugc nghiém thda hiép (x4, Xz, X3) dé
cac gia tri yi, Y nam gén Vimine Yomax- Pé tim
dugc nghiém théa hiép co thé dung phuong
phap chap tuyén tinh. Tuy nhién trong phuong
phap nay phai tién hanh thém cac thi nghiém
leo dbc dé tim diéu kién t6i uu sau khi da co
ham chap da muc tiéu. Dé giam bét sd thi
nghiém, rit ngan thoi gian nghién ctru ching toi
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da ap dung phuong phéap thoat ly ving cAm
trong t6 hop chap phi tuyén.

» Noi dung cua phuong phap [4]:

Y2 N
Ykt

a2

T
A
B \
K\
ylmin (04}

Y1

Hinh 3.3 D6 thi thé hién ndi dung cua phuwong
phdp
Trong do:

- Yimin, Yomax 12 céc gié tri t6i wu cia ham yy, Y,
giai bang Solver
- Yia: hiéu qua khong twong, yie = {Yiopt, Yaopt}s

- Q,: mién cAm

- ’Mi‘én T (dién tich AOByy): pham vi tim kiém
toi uu cua R(x)

- 012 gi61 han trén ciia ham y;
- 0p: gi61 han dudi cua ham y,

Twr moi bai toan xay dung mdt ham muc
tiéu chung:

=Y yi(X) <ou
pl(yl) =90~ yrt
0 yi(X) >0
| Ya(x) > oz
P.(¥,)=1Y, — o,
0 Y2(X) < oz

Ham muc tiéu to hop chap R(x) tinh theo
cong thuc: R(X) = p1(X).p2(X) — max

Bai toan duogc giai theo phwong phap
luan phién tirng bién cia Gauss Seidel vdi ngdn
ngir 14p trinh Pascal.

Y nghia: R(X) — max, tic 1a cyc dai hoa

khoang cach (thoat cang xa mién cim thi cang
gan diém khong tudng).
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Dang bai toan: Tim nghiém t5i uu Xop a0 cho
Ropt(X) = R(Xept) = max R(x), x € Qx.

Sau khi chay chuong trinh véi 200 vong
lap ching t6i thu dugc két qua & bang 3.7

Bdng 3.7 Két qua thu dwoc sau khi chay chwong
trinh

X t6i | Xotbi | Xstdi |y, toi uu, |y, tdi uu,
vy, °C | wu, °C | wu.gio % %
60 | 44,95 6 |37219 | 0,2005

3. Kiém chimg cdc két qud toi wu bang thuc
nghiém

Tir két qua ti wu trén dé ddi chiéu két qua
gitta 1y thuyét va thyc nghiém, tién hanh thi
nghiém tai diéu kién cong nghé téi wu. Mau
kiém chung duoc xac dinh d6 am va ham lugong
anthocyanin. Két qua thu dugc ¢ bang 3.8.

Bdng 3.8 Két qua thi nghiém kiém chimg

Lan1 [Lan2 |Lan3 [ T/binh
Poam,% | 3,72 |3,78 | 3,75 | 3,75
AMNOCY |4 198 {0,202 | 0,208 | 0,201
anin, %

Tir két qua thuc nghiém tai diéu kién tdi
uu chiing t6i nhan dugc san phém co do am la
3,75% va ham lugng anthocyanin 1a 0,201 %.
Két qua nay cho thiy ching ta khong thé tim
duoc mot diéu kién cong nghé ma tai do cho ta
san phém co do am béng Yimin = 3,525 % va
ham lugng anthocyanin dat gia tri cua
y2max_0 228 %. Tuy nhién, cac gia tri tim dugc
cling gan thoa man gla tri cia yimins Yomax - Do
vay c6 thé két luan rang phuong an t6i wu co do
tin cdy kha cao va diéu kién tot nhat dé sdy
thang hoa khoai lang tim la: nhiét d6 lanh dong
-60°C, nhiét do sy 45 °C, thoi gian say 6 gio.

Cubi cing, dé kiém tra chit lugng san
pham khach quan hon, chung t6i to chirc mét

cudc thi nghiém danh gia cam quan ddi voi mau
kiém chung. Hoi dong danh gia gdbm 60 nguoi
la cac ban Sinh vién 16p 02H2AB, 03SH thuc
hién tai hai phong danh gia cam quan cua
truong Pai hoc Bach khoa, PH Pa ning. Cic
thanh vién sau khi dugc moi thir s€ danh gia
muc d6 wa thich vé mau séc, wa thich vé d6 kho
don, wa thich vé vi va muc d6 ua thich chung
theo thang 9 diém. Thang 9 diém qui dinh nhu
sau: 1 diém: hoan toan khong thich, 2 diém: rat
khong thich, 3 diém: khong thich, 4 diém:
tuong d6i khong thich, 5 diém: khong ghét
khong thich, 6 diém: twong ddi thich, 7 diém:
thich, 8 diém: rat thich va 9 diém: hoan toan
thich. Két qua trung binh tong hop lai & bang
3.9.

Bdng 3.9 T éng hop két qua diém danh gid cam
quan thi hiéu

Piém Piém muc |[Piém |Piém
muc dd | do ua \[midc |muc do
wa thich | thich vé |d0 wa |ua
vé mau | d0  kho [thich |thich
sdc don vévi |chung
Trung
binh 8,01 6,71 6,23 6,5

Dbi chiéu voi thang diém cho thay: san
pham nay duoc ngudi tiéu dung kha thich, mau
sic cla san pham duoc nguol tiéu dung rat
thich. Piéu d6 cho thay KLT siy theo phwong
phap nay bao ton gin nhu nguyén ven
anthocyanin. Vi day 1a san pham hoan toan ty
nhién, khong thém gia vi ma van duoc nguoi
tiéu dung danh gia tuong d6i cao San phdm nay
s& rat tt cho nhimg nguoi dn kiéng vi han ché
tdi da cac chat béo va rat ¢o lgi cho ste khoe vi
han ché duoc cac hoa cht doc hai cling nhu
cung cép cho con ngudi mot lugng anthocyanin
quy gia va cac chat dinh dudng cé sin trong
KLT.

-

Hinh 3.4 KLT nguyén liéu
nghién cuu

Hinh 3.5 Khoai lang tim sau
xw ly trudce khi say

84

Hinh 3.6 Khoai lang tim sdy

thang hoa
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IV. KET LUAN

- ba khao sat dugc thanh phﬁn h_)(’)a hoc c1j1a
khoai lang tim. Day la loai thyc phdm c6 nhicu
chat dinh dudng, ham lugng cac kim loai nang

d6 lanh dong, tang nhiét do sdy, tang thoi gian
sdy thi d6 am san pham s& giam xudng con ham
lugng anthocyanin s& bi t6n that nhidu hon, no
duogc biéu hién qua 2 phuong trinh hdi quy:

A

nhu Zn, Pb, Cd, Cu déu ¢ dw6i mic gi6i han y1= 512+0,805x, - 0,695, - 0,4675x; -

cho phép cua B9 Y te. Pic biét con chira mét 0,3725x1X3

?glg@%ong khd cao duogc chat anthocyanin §, = 0,193125 + 0,008375x; - 0,009125X, -
- 0,017625x;

- Qua trinh xir Iy KLT trudc khi sdy tot nhat 1a
tién hanh giai doan hip & 100°C trong thoi gian
4 phat d& thu nhan dwoc ham luwong
anthocyanin cao nhat 13 0,236%.

- Céc diéu kién cong nghé cia qua trinh siy
thang hoa nhu: nhiét d6 lanh dong, nhiét do siy,
thoi gian say anh huong rat 16n dén d6 am va
ham lugng anthocyanin ciia khoai lang tim sy.
Trong cac khoang da khao sat, khi giam nhiét

- Thong s t6t nhét cua qua trinh sdy thing hoa
KLT 1a: nhiét d6 lanh dong -60 °C, nhiét do sdy
45 °C, thoi gian sdy 6 gid. San pham thu duoc
c6 do am 1a 3,75 % va ham luwgng anthocyanin
la 0,201 %, dugc nguoi ti€u dung danh gia kha
cao, tir d6 ¢ thé dinh hudng tao ra san pham
hoan thién hon
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