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NGHIEN CUU ANH HUONG CUA CONG SUAT SAY
VI SONG VA BAO Bi BAO QUAN BEN MOT sO CHI TIEU
VAT LY CUA BOT SAKE
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TOM TAT

Nghién cttu nhim khao sat su thay déi cac chi tieu do 4m, do hat nuoc, pH va mau sic cia bot
sake trong qua trinh sdy vi séng va bao quan bot bing céac loai bao bi khac nhau. Dé bot dat do
am 8-9% thi khi sdy & cac cong suat vi song 300 W, 500 W va 800 W can thoi gian sdy twong tng 1a
40 phut, 20 phut va 13 phut. Bot sdy bing vi song c6 mau sam hon so véi sdy d6i luu bang khong
khi néng; cong suat cang 16n thi bot cang t6i mau (gia tri L cang gidm, gia tri b” cang tang), do
hut nuée cta bot ciing tang ty 1é thuan voéi cong suat say trong khi pH khong bi anh hudng. Bot
sdy & cong suat 500 W duoc chon dé bao quan bang 3 loai bao bi PE (d6i chting), PA va PA-Al &
25°C. Két qua theo doi cac chi tiéu vat ly ctia bot sake trong 12 tuan bao quan cho thiy bot sdy
béang vi song khi bao quan trong tdi PA-Al c6 d6 4m it bién ddi nhat (chi tang tir 8,21% dén dudi
8,57%), tiep theo 1a mau PA va PE (ting lén 8,9% va 10%). Tui PA-Al ciing giit dugc d¢ sang L* va
d0 vang cua bot t6t hon so véi tui PA va PE trong khi gia tri pH, do hut nuoc c6 thay déi nhung

khong khac biet dang ké giita ba loai tui.

Ttekhoéa: Bao bi, bdo quan, bot sake, chat liong, sy vi séng.

1. DAT VAN BE

Trai sake (Artocarpus altilis (Parkinson)
Fosberg, Moraceae) 1a mot nguon thuc phidm co
gia tri dinh duong cao vi thanh phan chta nhiéu
carbohydrate, protein, chit béo, vitamin,
carotenoid; chat xo trong sake con hé tro gidm
cholesterol rat tot. Nhimg wu diém nay dua trai
sake tré thanh mot nguon thuc phdm tiém nidng dé
dam bao an ninh luong thuc cho thé giéi [1-3].
Hon ntia, loai trai cay nay khéng chta gluten - mot
loai protein c6 ngudn goc tir ltia mi - nén an toan
cho bénh nhan mac bénh celiac va cac bénh roi
loan lién quan dén gluten khac. Tuy nhién, do ham
lwong nudc va gia tri dinh dudng cao nén sau khi
thu hoach, qua chi bao quan duoc t6i da 5 ngay &
diéu kién nhiét do thap. Do d6, mot trong nhimg
phuong phap bdo quan sake phd bién nhat 1a ché
bién qua thanh bot sake [4]. Ngay nay, bot sake
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dang dan tré nén thong dung trén toan thé giodi vi
c6 nhiéu tmg dung trong thuc phim, bot sake co
thé thay thé nhiéu loai bot (nhu bot mi) dé bé
sung vao cac cong thuc lam banh va ché bién
thanh nhiéu mon an khéac nhau [3].

Phoi nang va sdy déi luu bang khong khi néng
la nhimg phuong phap truyén thong dé loai bo
nudc nham tang thoi han stt dung thuc phdm; Tran
Thi Minh Thu va cs (2022) da st dung phuong
phap say doi luu bang khong khi néng & nhiét do
70°C dé siy sake, két qua cho thdy, can phai sdy
trong thoi gian tir 3 gio @€ bot dat do 4m dudsi 10%
[5]. Tuy nhién, thoi gian sidy kéo dai gay anh
huong chat luong san phdm do qué trinh xit ly
nhiét dai lam ddy nhanh nhing thay ddi vé mat
hoéa ly va cdm quan ctia bot sake [6]. Gan day, ky
thuat sdy bang vi song la giai phap tiém nang vi
giam thoi gian sdy; ¢ tan s6 2.450 MHz, buc xa
dién tir sinh ra truong dién tir c6 tac dung lam cac
phan tr nudc trong thuc phdm sip xép lai lien tuc;
su dao dong nay sinh ra nhiét nhanh chong do ma
sat nén rut ngan thoi gian sdy rat nhiéu va git
duoc cac gia tri dinh duong cho san pham [7]. Vi
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song da duoc tng dung dé xit ly so by bot sake
nham 6n dinh chat luong nau va céc tinh chat hoa
1y ctia bot nhu: Do truong né, do hut nuoc, do that
thoat...trong qua trinh bao quan [4]; trong khi anh
huong cta nhiét do cao do vi song sinh ra dén cac
dic tinh ctia bot nhu mau sic, kha nang hap thu
nuoc va dau da duoc ghi nhan. Bén canh d6, cac
muc cong sudt vi song tir 420 - 720 W da cho thdy,
st anh huéng dén tinh chat hoéa ly cta bot sake
nhu kich thudc hat, @6 sang, su thay déi mau sic,
do hut nuoc [4]. Trong khi nghién cttu vé anh
hudng cta cac cong suat 300 W, 500 W va 800 W
chua duoc cong bo.

Trong qua trinh bao quan, dudi sy tic dong
clia cac yéu t6 moi truong va trong noi tai (nhiét
d0, anh sang, do 4m, vi sinh vat ...) khéi bot dan
dén chat luong ctia san phidm thay déi (Mat/thay
d6i mui, mau sic, trang thai...). Viéc sit dung bao
bi bdo quan nham han ché tdc nhan gay hu héng
nhu do 4m, vi sinh vat, oxy, ... 1a rat quan trong dé
gitt chat luong bot 6n dinh [4]. Cac nghién ctu
trudc day cho thdy, bao bi nhua nhu polyethylene
(PE) c6 tac dung dang ké dén cac dac tinh ndu cta
bot ca cao, bot dau bap (orunla) va bot sin lén
men [8]. Bot sake c6 do 4m thap va ham luong
dinh dudng kha cao nén rat dé bi hu héng néu bao
quan trong diéu kién moi truong. Hién nay,
polyamide (PA), polyamide trang nhom (PA-Al) va
PE 1a cac loai vat lieu déng géi phé bién duoc st
dung cho cac san phdm dang bot tai Viet Nam.
Muc tiéu ctia nghién ctu nay la khao sat anh
hudng ctia ba cong suat sdy vi song (300 W, 500 W
va 800 W) va ba loai bao bi bao quan (PE, PA va
PA-Al) dén cac chi tieu vat Iy nhu do 4m, mau sic,
d6 pH va kha nang hut nuéc (WAC) cta bot sake.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyeén liéu, héa chat

Trai sake twoi va gia (0,7 - 1 kg/trai, gai né
déu, mau sic dong déu, khong sau, khong dap)
(Can Tho, Viet Nam) dugc thu hoach va bdo quan
& nhiét do 5°C cho dén khi stt dung (t6i da 3 ngay
sau khi thu hoach). Bao bi PE, PA va PA-Al (7 cm
x 10 cm, day 80 mic) duoc mua tai Can Tho, Viét
Nam. Natri metabisulfite (Na,S,0;, 99%) cua
Xilong, Trung Qudc.

2.2. Phuong phap nghién ciru
2.2.1 Phuong phdp chuan bi sake

Trai sake rtta sach, got vo, bo 16i va cit thanh
miéng (0,3 cm x 3 cm x 6 cm), ngdm v6i Na,S,0-
0,45% (1: 1, w: w) trong 1 gio, rira sach bang nudc
nhiéu 14n va dé rdo. Chan & 80°C trong 2 phut, dé
rao.

22.2 Bo'tri thi nghiém

Thi nghiém duoc bé tri ngau nhién va lp lai 3
lan.

a. Thi nghiém khao sat cong suat sdy

100 g sake sau chan dugc xép 1 lop lén dia
duong kinh 25 cm va say kho bang 10 vi song (EM-
G3650, Sanyo) & cac cong suat khao sat 300 W, 500
W va 800 W cho dén khi cac miéng sake dat do 4m
dudi 9%. Sake kho duoc nghién min (250 pm) dé
phan tich @0 4m, mau sic, pH va do hut nuodc
nhim lya chon cong suat vi séng téi wu cho thi
nghiém bdo quan. Mau siy bing phuong phap
truyén thong & 70°C dén do 4m tuong tu ciing
duoc chudn bi theo nghién cttu ctia Tran Thi Minh
Thu va cs (2022) @é lam doi chimg [5].

b. Thi nghiém khdo sat anh huong cua bao bi
bdo quan

Bot sake sdy & cong suat vi song toi wu duogc
dong riéng trong 3 loai bao bi PE, PA, PA-Al (100
g/g6i, 7 cm x 10 cm), han kin va bao quan trong
12 tuan & nhiét do phong (25°C). Tién hanh theo
doi su thay déi chat luong cta bot sake trong thoi
gian bao quan. Trén co s d6 xac dinh duoc loai
bao bi phu hop. Cac chi tiéu theo doi gobm do 4m,
pH, mau sic duoc phan tich sau méi 3 tuan.

2.2.3. Phuong phap phan tich

- Do 4m duoc theo doi bing may phan tich do
4m nhanh (Ohause, My).

- Mau sic duoc xac dinh bing may do mau
(Cielab sph870, btc) st dung hé thong mau
CIELAB tieu chuén.

- pH: Hon hop 5 g bot trong 5 mL nuoc duoc
chudn bi d@é do pH bang may do pH (Hana
Instruments, Italy).

- Kha nang hat neéc (WAC) duoc hiéu chinh
theo nghién ctu ctia Adepeju va cs (2011) va
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Taruna va cs (2018) [9, 10]: Hon hop 2 g bot sake
(mL) v6i 20 mL nuodc dé ling trong 30 phut sau do
ly tam 4.000 vong/phut trong 20 phut, gan bé phan
nuoc va dé rao trong 10 phut trudc khi can. WAC
la khoi lugng tang lén so voi 2 g bot sake kho ban
dau (mL/g).

2.2.4. Phurong phap xir Iy s6 liéu

Céc thi nghiém duoc lap lai ba lan va ldy gia tri
trung binh. D@t liéu dugc phan tich bing phan
mém Statgraphics Centurion XIX-X64 (Statpoint

Technologies Inc., USA) va phan mém Excel 2016
(Microsoft Inc., USA).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ciia cong suét vi séng dén cac
chi tiéu vt ly ciia bot sake

Céc dac tinh cta bot sake nhu thoi gian sy,
mau sic (gia tri L va b"), do hat nuéc WAC va pH
khi duoc sdy & 3 cong sudt sdy cta 1o vi séng (300
W, 500 W va 800 W) duoc trinh bay & bang 1.

Béng 1. Anh hudng ciia cong sudt vi séng dén mot s6 chi tieu vat Iy clia bot sake

Cong sudt Th(‘;;;gfian . Mau sac . - (IVIY f/(; )
bai ching 3 gio 92,45+0,25° | 11,68+0,17* | 5,55+0,02* | 3,0+0,035%
300W 40 phat | 91,47+0,03° | 14,63+0,11° | 5,45+0,02* | 4,66+0,06"
500W 20 phut 89,90+0,54" | 15,19+0,01° | 544+0,00° | 5,43+0,13°
800W 13phut | 8557+0,05* | 18,90+0,18" | 544+0,01* | 5,90+0,20

Pvalues - 0,001 0,000 082 0,0001

Ghi chi: Cdc chi sé'a, b, ¢, d thé hién sir khic biét y nghia (p < 0,05) trong cung mot cot.

Thit qua sake c6 @6 4m khoang 70% (5); thoi
gian sdy dé bot sake dat duoc do 4m dudi 9% tueong
tng véi timg cong suat 300 W, 500 W va 800 W lan
lwot 1a 40 phut, 20 phat va 13 phut; diéu nay cho
thdy cong suat sdy vi séng cang cao thi thoi gian
sdy cang giam do su gia nhiét xay ra trén toan bo
thé tich nguyén liéu nén hoi duoc boc ra nhanh tir
bén trong, déng thoi do chénh 4ap suit bén trong
duoc gia ting dé diy nuodc ra ngoai [11]. Tuy
nhién, nhiét do cao va thoi gian say dai lam anh
huéng 16n dén mau cta san phidm, lam do sang
clia bot gidm dang ké (gia tri L gidm tir 91,47
xudng 85,57, gia tri b ting tir 14,6 lén 18,9). Két
qua nay hoan toan phu hop véi qua trinh sdy bot
khoai lang va bot sake bang vi séng & cac diéu
kién khac nhau truéc day [10, 11]. So véi sdy bang
khong khi, gia tri pH khi sdy bang vi soéng thap
hon nhung khong bi anh hudéng boéi cong suit vi
séng vi cac tac dung nhiét tuong tu nhu nhau. Cac
nghién ctru trudc da ching minh pH ctia sdn phdm
sdy bang vi séng c6 giam hon so voi phuong phap
sy truyén thong do nhiét do cao lam thuc déy cac

qua trinh polymer héa trong nguyén liéu [12].
Cong suat vi song ciing lam thay ddi ro rét tinh
chat niu cta bot sake; trong d6 gia tri WAC ting
khoang 2 1an (ttr 3% lén 5,9%) so véi sdy thuong,
cong suat cang lon thi WAC tiang cang nhiéu. Diéu
nay duoc ly giai 1a do sdy bang vi séng 1am cho bot
c6 nhiéu 16 rong hon nén c6 kha niang chia nudc
nhiéu hon [10]. Két qua nay phu hop véi cac
nghién ctu vé tinh chat luu bién cta bot sake
trong cac diéu kién ché bién nhiét khac nhau nhu
sdy doi luu, sdy bang anh nang mat troi va say vi
song [13]. Dua vao su khac biét vé chat luong cta
bot sdy bang vi séng voi bot doi ching va thoi gian
sdy, cong suat 500 W duoc lua chon dé chuin bi
bot cho thi nghiém bao quan.

3.2. Anh hudng ctia bao bi bao quan
3.2.1 Anh huéng cia bao bi dén do dm bot
sake

Su thay déi @6 4m bot sake sau khi sdy bang vi
song va duoc dong vao cac loai bao bi khac nhau
trong 12 tudn bao quan duoc thé hién & hinh 1.
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Hinh 1. Anh hudng ctia bao bi va thoi gian bao quan dén dé 4m ciia bot sake

Do 4m 1a mot chi tiéu quan trong anh huéng
dén thoi han st dung ctia san phdm thuc phim,
theo TCVN 4359: 2008 d6i voi bot mi thi do 4m
thap hon 15,5% dam bao chat luong san phdm. Do
am bi anh hudng dang ké boi diéu kieén xit ly, bao
bi va su twong tac cta ching [14]. Két qua cho
thdy, sau 12 tuan bao quan, cac mau déu cé do am
bé hon 9%; trong khi mau chira trong tui PA-Al ¢6
do 4m 6n dinh hon so véi tai PA (tang lan luot 1a
0,56%, 0,72% va 1,69%). Diéu nay phu hop véi dac
diém tham khi cao ctia bao bi PA so so¢i kha ning
ngan tham khi ctia PA trang nhom. Sau 3 tuan, do
am cta hai mau PA va PA-Al gan nhu khong thay
d6i trong khi do 4m cta tui PE c6 xu huéng tang.
Su thay d6i do 4m phu thudc vao dic tinh tham hut
4m nhanh hay cham cua vat liéu.

3.2.2. Anh huéng ciia bao bi dén pH

Bang 2 trinh bay su thay déi pH cta bot sake
sau khi sdy bang vi séng va duoc déng trong cac
loai bao bi khac nhau. Két qua cho thay, trong 3
tuan dau bao quan, pH gitra cdc mau trong cac tui
khong c6 su khac biét dang ké (p>0,05); tir tuan
tht 6 thi pH gitta cac tui c6 su thay déi khac biét.
Nhin chung gia tri pH ctia bot sake 6n dinh trong
thoi gian bao quan va cé xu huwoéng ting sau 12
tuan & tat ca cac loai bao bi; trong dé bao bi PA-Al
la 6n dinh nhat so véi bao bi doi ching (chi thay
dé6i 0,04 so voi 0,14). Trong cac nghién ctu trudc
day, pH ctia bot bap duoc bdo cdo 1a gidm dan theo
thoi gian bao quan do hoat dong cta vi sinh vat
cling nhu st phan gidi cia cac thanh phan dinh
duong trong bot tao thanh axit [15]. Trong thi
nghiém nay, diéu kién tién xt ly bang Na,S.0;
0,05% 1a mot chat chong oxi hoa va khang khuin
c6 kha nang ngin ngta sy phat trién cda vi sinh
vat, giup gitr d6 6n dinh pH trong cac tdi.

Béng 2. Sy thay d6i pH ctia bot bao quan trong 3 loai bao bi sau 12 tudn

Tuén 0 Tuén 3 Tuén 6 Tuan 9 Tuéan 12 P-value
Mau doi chimg | 5,44+0,05= | 5,44+0,07™ | 5,45+0,01” | 5,49+0,01¢ | 5,58+0,01 P<0,05
PA 5,44+0,05* | 5,43+0,01* | 5,47+0,01 | 5,45+0,02% | 5,52+0,01" P<0,05
PA+ Al 5,44+0,05™ | 54440,08* | 5,44+0,01™ | 547+0,02% | 5,50+0,08* P<0,05
P-value P>0,05 P> 0,05 P<0,05 P<0,05 P<0,05

Ghi chu: Cdc chi s6 a,b,c thé hién suir khdc biét y nghia (P < 0,05) trong cung mot cot x, y, z, v thé
hién sir khdc biét y nghia (p < 0,05) trong cung mot hang

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2023

65



KHOA HOC CONG NGHE

3.2.3 Anh hudng ctia bao bi dén mau sic bot sake

Bot sake bao quan bang cac loai bao bi khac
nhau c6 do sang (gia tri L") gidm dan theo thoi
gian (p < 0,05); trong d6, mau doi ching co do
sang giam nhanh nhat (tir 89,9 - 81,3) con mau
chta trong tui PA-Al giit duoc mau sang nhat
(83,3). Cac nghién ctru trude day vé mau sic cta
cac loai bot trong qua trinh bao quan cho ring, toc
d6 cac phan tng sinh hoa trong khéi bot tang 1én
do su gia ting d6 4m va nhiét d6 moi truong bao
quan [16], diéu nay phu hop voi su thay déi do am

clia cac mau bao quan trong 3 loai tui & thi nghiém
nay. Khi bot bi sim mau thi mau vang co su gia
tang tuong tmg (gia tri b") va co6 su khac biét gitta
cac tuan trong thoi gian khao sat. Nhin chung, bot
bao quan trong tui PA-Al thay d6i mau (sim mau)
it nhat nén mau vang ciing tang nhe nhat so voi
mau vang & cac mau con lai, dic biét 1a & mau doi
chiing do anh huéng ctia cac phan tng sinh hoa
Xay ra trong san phdm (5). Hinh 2 trinh bay su
thay ddi do sang (L") va mau vang (b) clia cac
mau trong 12 tuan.

Anh huéng ciia bao bi va thoi gian bao quan dén do sang L*

87,76 _88.27

899 899
90
GiatriL" 88
86
84
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76
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87,6375 87,8175

g3.80 482 53
I I I 81 .33I I
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mMiuDC wPA wPA+ Al

a) Do sang L

Anh hudng cuia bao bi va thoi gian bao quan dén o vang b*

16,5

1577
154 15,56 156
152 152 133 153
E |I| | || |
115

Tuin 0 Tuin 3

16,33
15,85

Tuin 6 Tuin 9 Tuén 12

sMiubC =PA =mPA+ Al

b) Do vang b’
Hinh 2. Anh hudng ctia bao bi va thoi gian bo quan dén mau sic bot

324, Anh huong cia bao bi dén do huit mue (WAC)
Su giam WAC ctia bot sau 12 tuan bao quan

bang cac loai bao bi khac nhau dugc thé hién &
hinh 3.

Do hat nuoc ciing 1a mot tinh chat cong nghe
quan trong ctia cac san phdm bot vi kha nang hap

66

thu nuéc cao sé ddm bao do két dinh tot ctia san
phdm. Do hut nudc caa bot thay doi khong dang
ké sau 6 tuan bdo quan va bit dau gidm nhe tir
tuan thtt 9 & tat ca cac loai bao bi, 1o rét nhat 1a &
mau doi ching (5,43 con 4,03 mL/g) trong khi
mau PA-Al giam it nhat (4,35 mL/g). Su gidm kha
nang hut nuéc da duoc ghi nhan trong qua trinh
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bao quan bot mi bing cac loai bao bi truoc day,
diéu nay duoc cho 1 co lién quan dén su gidm lien
két te nhién gita thanh phin amylose va
amylopectin trong hat tinh bot, hay can luc lién két
yéu hon dé duy tri c4u truc hat [17].

Anh huong cua bao bi va thoi gian bao quan dén
do hut nudc
6 543 543 sy 543 T

IhE

=, I 4,60 = i

b
I

Tuin 0 Tuan 3 uan 6 uan 9 Tuin 12

EMiubDC HPA mPA+Al

Hinh 3. Anh huéng ctia bao bi va thoi gian
bao quan dén WAC

4. KET LUAN

S4dy d6i luu 1a phuong phap phé bién lam giam
do 4m cuia bot, gidp tang thoi gian bdo quan nhung
ton nhiéu thoi gian va gay tén thuong nhiéu dinh
duong ctia thuc phdm. Sy vi séng la phuong phap
sdy moi gitp giam thoi gian siy va ting cuong chat
luong san pham. Phuong phap sdy bang vi séng tai
cong suat 500 W rat ngan thoi gian sy bot sake tir
3 gio xuéng con 20 phut; lam cho san phidm cé
mau t6i hon nhung kha nang hut nudce tot hon so
v6i phuong phap sdy doi luu biang khong khi nong.
Bot sake sdy bang vi song khi bdo quan bing hai
loai bao bi PA va PA-Al van giit duoc mot so tinh
chat hoéa li ctia bot sau 3 thang bao quan so voi bao
PE, diéu d6 phu véi kha ning ngan chan tham khi
tot, gitp duy tri st 6n dinh ctia cac thugc tinh chat
lwong caa bot.
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STUDY THE EFFECTS OF MICROWAVE DRYING POWER AND PACKAGING MATERIALS ON THE
PHYSICAL PROPERTIES OF MICROWAVE - DRIED BREADFRUIT FLOUR

Tran Thi Minh Thu?, Tran Thi Ngoc Tam!
Dang Thi Cam Tuyen', Nguyen Ngoc Trang Thuy!, Doan Phuong Linh!
! Faculty of Biotechnology - Chemical engineering - Food Technology;
Can Tho University of Technology
Summary

This study aimed to investigate the changes in moisture, water absorption capacity, pH, and color
of breadfruit powder under the microwave drying process and during storage by different
packaging materials. Three microwave powers of 300 W, 500 W and 800 W were applied to dry
the fresh breadfruit slices to moisture of under 9%, using the drying times of 40 minutes, 20
minutes and 13 minutes, respectively. The microwave causes darker flour compared to products
dried by convective drying, and higher microwave power resulted in lower L* and higher b*
values. The flours’ water absorption capacity increases proportionally to the drying power while
the pH is not affected. The powder dried at 500 W was stored using 3 types of packaging
materials namely polyethylene (PE, control), polyamide (PA) and polyamide-aluminum (PA-Al)
at 25°C, the physical properties of the powder were analyzed every 3 weeks. The results showed
that microwave-dried powder stored in PA-Al bags changed the least in moisture (increased from
8.21% to less than 8.57%), followed by that of PA and PE samples (increased up 8.9% and 10%). PA-
Al bags also kept the powder brighter in color than PA and PE bags; while the pH value and water
absorption capacity were not changed significantly among the three samples.
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