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Ung dung cong nghé siy bom nhiét trong san xuat bot xoai bo sung loi

khuan: Panh gia chat luong va kha nang song sot cua probiotics
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Tom tit

Nghién ciru dénh gia cac chi s6 AIC va BIC trong mo hinh hoa dong hoc thoat 4m cia  Nhan

25/08/2025

purée xoai bd sung Lactobacillus casei trong qua trinh séy bom nhiét co tao bot. Thi DPugc duyét 21/11/2025

nghiém dugc thuc hién & bon mirc nhiét (30-45) °C, theo ddi su giam am tir 70,59 %  Cong bd
xudng 2,50 % véi thoi gian sy tuong tng 390-290 phiit dé thiét 1ap phuong trinh MR
va xé4c dinh mat do loi khuan sau séy. Dir liéu dugc md phdéng béng cac mo6 hinh sa"iy
phd bién va danh gia thong qua SSE, AIC va BIC nham lya chon mé hinh t6i wu. Két
qua cho thdy md hinh Page cho d6 phu hop tdt nhét & tit ca cac nhiét do, trong khi sdy

30/11/2025
Tur khoa

AIC, BIC, bot xoai, sdy
bom nhiét, loi khuan

& 35 °C duy tri mat do L. casei trén 10° CFU/g. San pham cudi cung dap ung day du
céc chi tiéu TCVN vé dinh dudng va vi sinh, véi mat d6 loi khuan dat 2,4 x 106 CFU/g.
Do d6, k¥ thuat siy bom nhiét két hop tao bot cho thdy tiém ning cao trong san xudt

bot xoai loi khuan chét lugng.
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1. Mé dau

Qua trinh sdy duoc biét dén va ung dung rong rii, kéo
theo cac nghién ctru tap trung nhiéu vé qua trinh bién
d6i chét luong vt liéu siy ma chua tap trung nhiéu vao
co ché thay ddi va thong s danh gia chat lugng mé hinh
sdy [1]. Hon nira, viéc chudn bi bot xop va danh gia
thoat 4m trong cong nghé séy bom nhiét chua dugc thuc
hién [2]. Mot s6 cong trinh trudc ddy vé sdy bot xop
x0ai chil yéu khao sat tinh chét 1y hoa, ma chua phan
tich chuyén sau tinh phti hgp mé hinh bang céc chi sé
Tiéu chi thong tin Akaike (AIC) va tiéu chi Thong tin
Bayes (BIC), ciing nhu chua danh gia dong hoc thoat
am trong diéu kién séy bom nhiét c6 tao bot. Trong
phan tich thong ké mé hinh dong hoc thoat 4m nhu SSE
hay R, viéc danh gia chi s6 AIC va BIC 1a can thiét dé
xac dinh mo6 hinh mé ta t6i wu va giam sai s6. Hai chi
sd nay giup so sanh muc do phu hop ctia md hinh dudi
cac diéu kién say khac nhau, tir d6 nang cao do tin ciy
clia qua trinh md phong [3]. Dbi véi vat liéu trai cy
giau duong va chat kho hoa tan nhu xoai, AIC/BIC c6
y nghia thyc tién dic biét, vi co ché khuéch tan 4m phtrc
tap dé 1am mo hinh hoa sai 1éch néu khong c6 tiéu chi
lya chon thich hop [4]. Ngoai ra, mbi mé hinh c6 sd
luong bién va mirc 46 phtre tap khac nhau, vi vay, hai
gi tri nay can dugc tap trung danh gia dé sang loc cac
bién nhiéu [5].

https://doi.org/10.55401/xjc45826

Nghién ctru dugc thyc hién trén vat li€u séy la purée
xo0ai. Xoai (Mangifera indica L.) 1a loai qua nhiét dgi
gidu dinh dudng va phd bién tai Viét Nam [6]. Tuy
nhién, san pham tuoi dé hu hong nén viéc chuyén déi
thanh dang bdt hoa tan dugc xem la giai phap hiéu qua
nham kéo dai thoi gian bao quan [7]. Mt khac, bo sung
Lactobacillus casei giup ting gia tri chirc nang ctia san
pham nho kha nang ton tai trong dudng tiéu hoa [8]. Su
két hop nay khong chi nang cao tinh 6n dinh ma con cai
thién loi ich strc khoe ctia bt xoai loi khuan. Véi muc
tiéu tong quat ctia nghién ctru 1a danh gia dong hoc thoat
4m cua purée xoai bd sung Lactobacillus casei trong
qua trinh sy bom nhiét c6 tao bot bang cach (i) phan
tich mirc d¢ phu hop ctia cac md hinh dong hoc thong
qua chi s6 AIC va BIC nham lwa chon mé hinh mé ta
chinh xac nhat; (ii) xay dung phuong trinh MR tai cac
nhiét d6 say khac nhau; (iii) danh gia kha niang séng sot
ctia L. casei sau sdy; va (iv) kiém tra cac chi tiéu chit
luong theo TCVN dé xac dinh tinh ¢mg dung cta san
pham.

Do d6, nghién ctru tap trung danh gia mac do phu hop
ctia cac md hinh dong hoc théng qua chi sé AIC va BIC
nhim x4c dinh phwong trinh MR m6 ta chinh x4c qua
trinh thoat 4m. Pong thoi, kha ning séng sot cia L.
casei sau sy duoc xem xét dé phan anh hiéu qua bao
toan loi khuan. Két qua thu dugc khong chi gop phan
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hoan thién mé hinh mé phong thoat Am ma con lam rd
anh huéng cua didu kién siy dén chét lugng vi sinh va
cac chi tiéu tiéu chuin theo TCVN. Nhiing phat hién
nay cung cép co s& khoa hoc quan trong cho viéc lya
chon nhiét d¢ sy tdi wu va ting cudng tinh tmg dung
ctia bot xoai probiotic trong san xuit thuc pham chirc
nang.
2. Nguyén li¢u va phwong phap nghién ciru
2.1. Nguyén vit liéu hoa chat
Purée xoai: xo0ai Ttr Quy thu hoach tai Thanh Phii — Bén
Tre dugc phén loai do chin va s dung nhiing qua chin
mém, khong con phu hop dé an tuoi. Xoai duoc rira, bo
vo va hat, nghién thanh purée va xir Iy nhiét ¢ 85 °C
trong 10 phut. Hon hop sau d6 duge phdi tron véi 10 %
albumin, 1 % glyceryl monostearate, 0,003 %
tricalcium phosphate va bd sung 10 % Lactobacillus
casei (ty 18 10 % w/w) nham duy tri mat d6 > 10° CFU/g
sau sdy. Bot duoc tao bang may danh trong 3 phut, sau
d6 dan 1én khay voi d6 day khoang 0,6 cm dugc do bang
thudc kep (Tolsen 35053, China) va say ¢ nhiét do quy
dinh [9]. P 4m duoc kiém tra dinh ky cho dén khi 6n
dinh. Diéu kién khong khi ngoai phong 1a (77 + 2) %
RH & (29 + 2) °C, con trong budng siy sau diéu chinh
dat (10 £ 2) % RH.
Lactobacillus casei: co mat do lgi khuan > 1,0 x 10%°
CFU/g dugc cung cip boi cong ty NANI International
biology.
2.2. Phwong phap thi nghiém
Céc thi nghiém duoc thyc hién véi ba 1an lip nhim dap
mg yéu cau phan tich ANOVA. Dir liéu dugc xir ly
bang phan mém thong ké SPSS 23.0. Cac phép kiém
dinh Tukey va LSD dugc 4p dung dé xac dinh su khac
biét cd y nghia gitra cac gia tri & mic P < 0,05.
Cac thi nghiém 14n luot duge bd tri va thi hanh nhu sau:
Thi nghiém 1: danh gia chi s6 phu hop cia mé hinh
dong hoc thoat am
Sau khi da c6 duong cong sy va thong s6 thong ké mo
hinh. Gia tri AIC va BIC dugc danh gia. Tiéu chi Thong
tin Akaike (AIC) [3], thé hién sy cin bang giira d6 chinh
xac (dya trén tong binh phuong sai s6 — SSE) va mirc
do phirc tap (sb luong tham sb, k), va duoc xac dinh
nhu sau:
AIC ==2I; + 2k; (1)

Tiéu chi Thong tin Bayes (BIC) [3] ap dung mirc phat
nghiém ngat hon dya trén d¢ phirc tap ciia mo hinh, xét
dén ca sb lugng tham s6 uge tinh va kich thuéc mau, va
dugc tinh theo phuong trinh (2):

BIC =-2I; + log (p)ki 2
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Trong do, 1; la gia tri cuc dai cua log-likelihood cua mo
hinh tht i, ki 12 sé lugng tham sé cua mé hinh thir i, va
p 1a kich thugc mau.
Gia tri AIC va BIC cang thap trong cac phuong trinh
(1) va (2) thi md hinh cang phu hop [5].
Thi nghiém 2: khao sat anh hudng ctia nhiét do dén kha
nang song cua loi khuan
Tién hanh bang cach trai hdn hop da tao bot 1én khay
khiy, sau d6 diéu chinh thiét bi say tai (30, 35, 40 va
45) °C. Anh hudng cua nhiét d6 sdy duoc dénh gia dwa
trén su thay d6i mat do loi khuan trudc va sau sy theo
phuong phap danh gia cta Eratte et al., (2015).
Thi nghiém 3: danh gia chat lugng san pham
San pham dugc guri toi Cong ty C6 phan Dich vu Khoa
hoc Cong nghé Thé Ky Méi danh gia dya trén Tiéu
chuin co s¢ (TCCS) ¢6 vién dan Tiéu chuan Viét Nam
(TCVN) 13368:2021; Quyét dinh (QD) 46-8-3:2018/
B6 Y t& (BYT); Quy chuin Viét Nam (QCVN) 8-
2:2011/BYT
Sau mo hinh siy 16p mong gom Lewis, Page,
Henderson and Pabis, Logarithmic, Midilli va Kucuk,
va Weibull (Bang 1) dugc lya chon vi chung dugc st
dung phd bién trong nghién ctru siy rau qua va c6 kha
ning mo ta tdt ca co so 1y thuyét 1an dic tinh thuc
nghiém ctia qua trinh khuéch tan va bay hoi 4m [10, 11]
Bang 1. Cac md hinh danh gia AIC va BIC

TT M6 hinh Phuong trinh
1 Page MR =exp (—kt” ) (3)
Henderson _ B
2 and Pabis MR =aexp(—kt) @
3 Midilli MR =aexp(—kt")+bt | (5)

4 | Logarithmic | MR=aexp(—kt)+c | (6)

Wang and »
5 Singh MR =1+at +bt (7
6 Weibull | MR=a—bexp(—kt")| (8)

2.3. Cac chi tiéu theo doi va phwong phap phan tich
Bang 2: Cac phuong phap phan tich

TT | Chi tiéu Phuong phép phén tich

1 | AlCvaBIC Theo Yesilova et al. (2010) [3]

2 | Mat do loi khuan | Theo Eratte et al., (2015) [12]

TCCS c6 vién dan TCVN
13368:2021; QD 46-8-
3:2018/BYT; QCVN 8-
2:2011/BYT

Chét lwong cho
3 | san pham bot
x0di loi khuan
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3. Két qua va thao luan

3.1. Panh gia thong sé6 mé hinh dong hoc thoat Am
Hinh 1 cho thiy do 4m giam nhanh hon khi nhiét do
tang, v6i thoi gian sdy rit ngan con (390, 350, 330 va
290) phut 1an luot & (30-45) °C. Nhur vdy, thoi gian sdy
¢ 30 °C dai hon 1,34 14n so v6i 45 °C, khang dinh nhiét
d6 1a yéu t6 then chét anh huong toc d thoat am [13].
DPuong cong sdy cho thdy do doc 1on hon & 45 °C, biéu
thi tdc do mat nude nhanh va 6n dinh hon, trong khi &
(30-35) °C xuit hién giai doan chdm do ning luong
khong du dé duy tri truyén am lién tuc. O 45 °C, nhiét
cao thuc déy co té bao va khuéch tan Am manh, khién
giai doan khuéch tan khé quan sat [14].
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Hinh 1. Buong cong téc d6 say

Két qua Bang 3 cho thdy md hinh Page dat SSE thap
nhét va dong thoi ¢ gia tri AIC, BIC am 16n nhit ¢ tat
ca cac muc nhiét, cu thé tai 30 °C mo hinh nay c6 SSE
dat 0,975, AIC dat —94,354 va BIC dat —91,132, thap
hon so vai cdc md hinh khac.

So sanh voi Midilli tai cung mtc nhiét (SSE = 0,85;
AIC = -92,384), mac du Midilli c6 SSE nhé hon, mo
hinh Page van duoc wu tién theo tiéu chi AIC/BIC do
vu thé vé mirc 6 don gian (k = 2 so vdi k = 4). Xu
huéng twong tu duoc quan sat tai 35 °C, noi Page tiép
tuc c6 AIC-BIC thap nhét (AIC = -92,924; BIC = —
89,774), cho thiy kha niang mé ta 6n dinh va nhat quan
cuia m6 hinh nay. Khi nhiét d6 tang Ién (40-45) °C, Page
van duy tri vi tri t61 wu voi AIC nho nhat, chéng han tai
45 °C gia tri AIC cua Page 1a —77,256, t6t hon cac mé
hinh Midilli (-75,476) va Weibull (-75,388). Nhu vay,
Page duoc xem 1d mé hinh phtt hgp nhit cho mé ta dong
hoc thoat 4m purée x0ai, nhd sy cin bang giita d6 chinh
xac va s6 tham sd, phu hop voi khuyén nghi lya chon
md hinh theo AIC/BIC [15].
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Két qua trong bang cho thiy hé s khuéch tan 4m hiéu

dung (Derr) duoc thé hién trong Bang 4 ting dan theo

nhiét dg, tir 2,70 x 10° m*s ¢ 30 °C 1én 3,29 x 10°°

m?/s tai 45 °C, phu hgp v6i xu hudng tang tinh linh

dong cua phan tir nudc khi nhiét do cao hon, tuong tu

céc bao céo trude day vé vat liéu trai cay [11], [16].
Biang 3. Chi s danh gia mo hinh

Nhié
tap | Mohinh |k| p | SSE| AIC BIC
)
Henderson |, 57 | 3010| —51.706| —48,574
and Pabis
Page 2|37 |0,975| —94,354| —91,132
- Midilli 4|37 | 085| -92,384| -86,717
Logarithmic | 3| 37 | 1,105| —87,316| —82,872
Wangand | | 57 |1 g56| —72556| —69.334
Singh
Weibull 4|37 |0,862| -91,94| -86,273
Henderson | ;1 55 | 5 345| —52.332| —49,182
and Pabis
Page 2|35 |0,725| —92,924| 89,774
. Midilli 4|35 |0614| -92,09| -86,514
Logarithmic | 3| 35 | 0,682| —89,642| —85,216
Wang and . .
Singh 2|35 | 1678 -67,63| 64,48
Weibull 4| 35 |0,623| —91,718| -86,142
Henderson | | 25 |5 178| —46,664| —43,672
and Pabis
Page 2132 10,678 —84,774 —81,782
10 Midilli 4|32 |0592| -82,714| -77,49
Logarithmic | 3| 32 | 0,645| —81,568| —77,228
Wangand | o1 35 |4 456| —62,176| —59.184
Singh
Weibull 4|32 |0598| -82,458| -77,24
Henderson | 51 og | 1 987| —4079| —38,014
and Pabis
Page 2|29 |o0,624| -77,256| -74.48
.5 Midilli 4|29 |o0548| -75,476| -70,688
Logarithmic | 3| 29 |0,592| —74,236| —70,298
Wangand | 5| 59 |1 234| —56,766| —53,99
Singh
Weibull 429 | o55| -75,388] -70,6

Gi4 tri slope 4m giam manh tir —0,00018508 xudng —
0,000225726 ciing phan anh téc do thoat 4m nhanh hon
& nhiét do cao. Pong thoi, hing s6 sdy k tang tir 0,35911
1én 0,58969 cho thiy qua trinh say dién ra manh hon,
rat ngén thoi gian dat cn bang am. Chi s6 [Ta.R]"
giam déan khi nhiét d6 say ting, ham ¥ ning lugng hoat
hoa can thiét cho qua trinh khuéch tan am thap hon, qua
d6 hd tro su chuyén dich 4m ra bé mat d& dang hon [17].
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Nhin chung, cac thong s6 dong hoc thoat 4m déu nhét
quan, chimg minh ring ting nhiét do sdy trong pham vi
khéo sat cai thién dang ké hiéu qua khuéch tan va toc
d6 sdy cua purée xo0ai.
Bang 4. Thong s6 Desr cia md hinh Page tai cc nhiét
d6 khac nhau

30 35 40 45

Nhiét do
(&O)
Slope  [-0,00019| —0,00018

—0,00021|—-0,00023

Deff (M/s?) |2,70E-09| 2,67E-09 3,07E-09| 3,29E-09
k 0,35911| 0,46973 0,50648| 0,58969
[Ta*R]*-1 |0,396764| 0,390326 0,384094 | 0,378058
R? 0,98747 0,9932 0,99116| 0,99265

Bang 5. Phuong trinh dong hoc thoat am qua qué trinh
sdy bom nhiét tai C&c nhiét do sdy

Nhiét 6 (°C) | Phuong trinh dong hoc thoat am
30 MRao = exp(-0,35911t"2785)
3 MR35 = exp(-0,46973t-1148)
40 MRuo = exp(-0,50648t111925)
45 MRus = exp(-0,58969t10%29%)

Céc phuong trinh dong hoc Bang 5 cho thay hé sb k
tang tir 0,35911 1én 0,58969 khi nhiét d6 tang tir (30-
45) °C, phan 4nh tc d6 thoat am nhanh hon ¢ nhiét do
cao. Dong thoi, gia tri n giam dan (1,27858 giam
khoéang 1,09 dén 1,12), cho thdy dudng cong sdy trd nén
gan tuyén tinh theo ham mii hon & cic mirc nhiét cao.
Sy thay d6i dong thoi ciia k va n phu hop véi xu hudng
tang Desr va do dbc am, khéng dinh vai tro cia nhiét do
trong viéc thiic ddy qua trinh khuéch tan 4m. Nhin
chung, cac phuong trinh nay mé ta tt dong hoc thoat
am trong timg diéu kién sdy va c6 thé ding dé du doan
xu hudng giam 4m trong giai doan sy 6n dinh [18].
3.2. Anh hwéng dén mat dd loi khuin sau siy
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twong tng. Nguyén nhén 13 ¢ nhiét d6 cao, cac cu trac
sinh hoc nhu enzyme va protein cta vi sinh vat dé bi
bién tinh khi tiép xuc tryc tiép véi dong khi néng. Xét
dong thoi hidu qua md hinh thodt 4m va mat do loi
khuén, mirc 35 °C (6,45 x 10°¢ CFU/g) dugc danh gia 1a
phu hop dé tao bot probiotic, duy tri mat d6 loi khuén
trén 10° CFU/g.
Céac quan sat nay phu hop véi bao cao cua Alves et al.
(2016), trong d6 L. casei NRRL B-442 cho thdy kha
nang séng sot cao hon khi dugce xt ly ¢ nhiét do séy
thip so v6i say phun [19]. Do L. casei 1a ching nhay
cam voi nhiét, sy 6n dinh cua néd phu thuoc manh vao
diéu kién nhiét trong qua trinh say. Nhan dinh nay ciing
thong nhat voi két qua ctia Rodrigues et al. (2018) khi
phat trién san pham snack tao sdy chta cing chung loi
khuan [20]. M6 hinh c¢é hé sé xac dinh R? cao nhit
(0,9932) tai 35 °C chimg t6 mirc d6 phu hop tot voi dir
liéu thyc nghiém
3.3. Panh gia chit lwong sin phim bt xoai lgi
Khuén

Bang 6. Muc chét luong cho san phdm bot xoai loi

10

6,45+0,4
17,220,507 6.3540,03b
1] T 4,89+0,05a

x10® CFU/mL

8
6
4
2
0

T30 T35 T40 T50

Hinh 2. Anh huong cta nhiét d6 dén kha nang séng
cta loi khudn
Ghi chii: khdc biét c6 y nghia thong ké P < 0,05 (n = 3)
Su bién ddi mat do loi khuén theo cac mirc nhiét séy
bom nhiét duoc thé hién trong Hinh 2. Két qua cho thay
khi nhiét do séy tang, mat do loi khuan trong bot giam
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khuan theo TCCS.

STT | Chi tiéu thir nghiém (don vi) Két qua
1 Nang lugng (Kcal/100 g) 392

2 Carbohydrate (g/100 g) 73,9

3 Protein — N x 6,25 (g/100 g) 6,91

4 Chat béo (/100 g) 7,65

5 Puong tong (g/100 g) 61,8

6 D6 4m (g/100 g) 2,50

7 Chi — Pb (mg/kg) KPH

8 Thuy ngan — Hg (mg/kg) KPH

9 Salmonella spp (/25 g) KPH

Escherichia coli duong tinh B-

10 glucuronidase (CFU/Q) <10

11 Coliforms (CFU/qg) <10

12 Clostridium perfringens (CFU/g) | <10

13 | Tong sb vi sinh hiéu khi (CFU/g) | 6,3 x 102
14 Nam men va nam moc (CFU/g) <10

15 Lactobacillus (CFU/qg) 2,4 x 10°

Két qua phan tich Bang 6 cho thdy san pham c6 thanh
phan dinh dudng can ddi. Nang lugng dat 392 Kcal/100
g, trong d6 carbohydrate chiém ty 1¢ 16n (73,9 g/100 g),
phii hop véi cac thuc pham can cung cap nhiéu ning
lwong. Ham luong protein (6,91 g/100 g) va chét béo
(7,65 g/100 g) & muc trung binh. Téng lugng dudng
61,8 g/100 g 1a khé cao, can duoc luu ¥ di véi nguoi
¢6 nhu cau kiém soat duong. Két qua kiém tra kim loai
ning cho thay chi (Pb) va thily ngan (Hg) déu ¢ mirc
“KPH”, tirc khong phat hién hodc dudi gidi han cho
phép, dam bao an toan. Cac chi tiéu vi sinh nhu
Salmonella spp., Escherichia coli, Coliforms va
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Clostridium perfringens déu duéi ngudng phat hién (<
10 CFU/g), chtng té san phdm dat yéu cu vé sinh.
Hon nira, Lactobacillus con lai ¢ mtc 2,4 x 10° CFU/g,
gop phﬁn hd tro stc khoe dudng rudt. Hon nita, san
pham dap tng yéu cau chat lugng ctia bot xoai loi khuan
theo TCCS ¢6 vién dan TCVN 13368:2021, QD 46-8-
3:2018/BYT va QCVN 8-2:2011/BYT.

4. Kétluan

Két qua nghién ctru cho thdy mo hinh Page 1a mo hinh
tdi wu theo cac chi sé6 AIC va BIC, nho sai sb thép va
kha ning mé ta chinh xac dong hoc thoat 4m cua purée
X0ai & tat ca cac mirc nhiét. Piéu kién siy thich hop
duoc xac dinh ¢ 35 °C, trong d6 qua trinh thoat am duge
thé hién r6 qua sy gia ting hé s6 k va Deg khi nhiét do
tang, dong thoi van duy tri dugce mat d6 L. casei sau siy
& muc 2,4 x 106 CFU/g. Chét luong san phdm cudi ciing
dap ung diy du cac tiéu chuan TCVN vé dinh dudng,

vi sinh va kim loai ndng, véi cac chi tiéu Salmonella, E.
coli, Coliforms, ndm men, nAim méc dudi ngudng phat
hién, va Pb/Hg khong phat hién. Nhin chung, siy bom
nhiét bot xép cho théy kha nang tao ra bdt xoai lgi
khuén chat lugng cao; tuy nhién, can tiép tuc kiém
chimg mé hinh & quy mé pilot va t6i wu héa thém cac
thong s6 van hanh dé hudng dén tng dung cong nghiép.
L1 cam on

Pé tai duoc thuc hién béng nguén kinh phi hd tro tir
Chuong trinh Vuon Uom Khoa hoc va Cong nghé tré,
duoc quan 1y boi Trung tim Phat trién Khoa hoc va
Cong ngh¢ Tré - Thanh Poan Thanh phé HO Chi Minh
va S Khoa hoc va Cong nghé Thanh phd HO Chi Minh,
theo hop dong s6 “18/2024/HD-KHCNT-VU”. Nghién
clru nay duoc tai tro boi Pai hoc Nguyén Tat Thanh,
Thanh phé H6 Chi Minh, Viét Nam theo s6 tai tro
2024.01.13.
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Application of heat-pump drying technology in the production of
probiotic-enriched mango powder: quality assessment and probiotic

viability evaluation
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Abstract The study evaluated AIC and BIC model selection criteria for the moisture-removal kinetics of mango
purée enriched with Lactobacillus casei during foam-mat heat pump drying. Drying experiments were conducted at
four temperatures (30, 35, 40, and 45) °C, where moisture changes were recorded to establish MR equations and
assess probiotic viability after drying. The data were fitted to common thin-layer models and analyzed using SSE,
AIC, and BIC to identify the most suitable kinetic model. Results showed that the Page model achieved the best fit
across all temperatures, while drying at 35 °C maintained L. casei counts above 10° CFU/g. The final probiotic-
enriched mango powder met all TCVN nutritional and microbiological requirements, with viable counts of 2,4 x 10°
CFU/g. These findings confirm the potential of foam-mat heat pump drying for producing high-quality probiotic-
enriched mango powder.

Keywords AIC, BIC, mango powder, heat pump drying, probiotics
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