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TOM TAT
Nghién ciru nham thiét ké ché tao va khao nghiém thiét bi pha két tinh mdt ong bdng song
siéu dm thay cho phwong phap pha ket tinh mdt ong bang nhiét hién dang sir dung. Thiét bi da
dwoe thiét ké va ché 1ao co nang sudt 100 kg mdt ong /mé. Cong sudt cdc dau phat siéu am 1a

900 W. Cac thong $6 hoat dong cia thiét bi nhir s6 vong quay cua cdnh khudy, nhiét d¢ mat,
céng sudt phat siéu ém va thoi gian xie Iy dwoc cai dat, hién thi va gidm sdt tw dong.

Két qua khao nghiém cho thdy khi sir dung phd két tinh bang séng siéu am, thoi gian phd
két tinh cho mdt ong la 50 phut, tiéu thu dién ndng riéng cho qud trinh phd két tinh mdt ong la
14 Wh/kg mat. Két qua nay cho thdy hiéu qud ré rét khi tmg dung séng siéu am xir Iy mdt ong
so voi phwong phadp xu ly dung nhiét, thoi gian xu ly giam 45% va nang lwong cho qua trinh
xik [y phd két tinh giam 30%.

Tir khoa: mdt ong; két tinh; héa [ong; sOng Siéu am; nhiét do mdt ong.
ABSTRACT

The research aim to design, manufacture and test of a crystallized honey liquefied
machine by ultrasonic waves replace for crystallised honey liquefied by a heating method.
The machine with a capacity of 100 kg/batch has been designed and manufactured. The
output power of the ultrasonic generators is 900 W. The operating parameters of the machine
such as the number of rotation of the agitator, honey temperature, ultrasonic power and
processing time are set, displayed and monitored automatically.

The experimental results showed that when using ultrasound-assisted liquefaction of honey,
the processing time was 50 mins, specific electricity consumption for complete honey liquefaction
was 14 Wh/kg-honey. The results showed a significant effect when applied ultrasonic
for liquefying crystallized honey in comparison with the heat-treated method, the liquefaction time
reduced by 45% and required energy for crystallization treatment reduced by 30%..

Keywords: honey; crystallization; liquefaction; ultrasound waves; honey temperature.

phuong an pha két tinh mat that nhanh. Mat
ong bi két tinh s& gay kho khin cho qua trinh
san chiét mat, anh huong dén thi hiéu cua
ngudi tiéu dung va dic biét tao diéu kién cho
qua trinh 18n men 1am giam chit lugng mét.

1. PAT VAN PE

Két tinh mat ong Ia hién tuong mat ong
tir dang thé long chuyén sang dang c6 thé
hat. Mat ong két tinh 1a do cac phdi mam két
tinh (tinh thé duong) co trong mat. Mat ong

¢6 ham luong duong glucose cang cao thi két
tinh cang nhanh, trong thuc té cac loai mat
ong cha yéu 1a duong glucose véi ham lwong
rat cao, tir 35 - 40% nén rat d& bi két tinh [1],
[2], [3]. Khi mat ong bi két tinh thi phai c6

Qua trinh pha két tinh mat ong khong dat
yéu cau s& lam giam chat lugng mat ong,
giam thoi gian bao quan va mat mau bi sam
mau trong qué trinh bao quan. Viéc xu ly pha
két tinh mat ong hién nay duoc thuc hién
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bang phuwong phap st dung nhiét (dung dién
tré) va dua vao kinh nghiém cua ngudi van
hanh. Dé phé két tinh, mat ong phai duoc
dun noéng 1én dén nhiét d6 50 - 55°C va giit
mat tai nhiét do nay trong thoi gian khoang 1
- 1,5 gio, két hop voi dao tron mat. Tuy
nhién, nhiéu céng trinh nghién ciu di cho
thay khi nhiét d6 mat ong trén 50°C sé& sinh
ra HMF (Hydroxy Methyl Furfurol), 1a mot
ddc chét hinh thanh do dun noéng mat hoac do
mat bi 1én men [4],[5],[6]. Ngoai ra, qua trinh
xt ly nhiét trén 50°C con lam giam manh
dinh dudng va ham lugng Diastase cia mat
ong [3],[7] va dnh hudng dén mau sic coa
mat [8]. Bén canh do, ton tai ciia cac phuong
phap pha két tinh mat ong bang nhiét nhu
hién nay c6 tiéu hao nang luong lon va thoi
gian xur ly kéo dai.

Vi vay, viéc nghién cau cbng nghé va
thiét bi pha két tinh mat ong theo huéng han
ché dung nhiét ¢é dam bao han ché téi da viéc
sinh HMF, gilt dugc Diastase va dinh ducng,
nang cao mau SaC va mui Vi cua mat co y
nghia thuc tién rat I6n, bén canh d6 c6 giam
dang ké chi phi ning lwong va thoi gian xir ly.

Song siéu &m la mot loai song co hoc va
nang luong siéu am ¢ dang co nang, khong
sinh nhiét, vi vay s& khong anh huong dén
chat luong san pham. Mot sé cong trinh
nghién ctu trén thé gioi da cho biét tac dong
ctia s6ng siéu am trong k¥ thuat pha két tinh
cho mot sb loai thuc pham cé thé lam ting
hiéu qua cua qué trinh xir 1y, rdt ngan thoi
gian xu ly, tiét kiém nang luong va khong
anh huong dén chat luong san pham
[9],[10],[11]. Déy ciing la loai song duoc biét
dén nhu cong nghé giam thiéu ning luong
[12],[13].

Muc tiéu ciia nghién ctru nham thiét ké
ché tao thiét bi pha két tinh mat ong tng
dung song siéu &m va khao nghiém xac dinh
kha nang hoat dong cua thiét bi so véi cac
thiét bi pha két tinh hién dang duoc sir dung.
2. PHUONG PHAP NGHIEN CUU

Vat liéu sir dung trong thi nghi¢m:

Vit liéu thi nghiém 1a mat ong bj két
tinh. Mat ong dugc danh gia chat lugng theo

tiéu chuan Viét Nam TCVN 5270-2008 [14].
Ca hai phuong phap pha két tinh truyén
thong bang nhiét va pha két tinh bang siéu
am duogc st dung cing mot ngudn nguyén
li¢u mat ong nhu nhau.

Phwong phap nghién ctru:

Phuong phép tinh todn thiét ké: céc
thong s6 dugc tinh toan thiét ké can cur vao
nang sut xu 1y, cac ddc tinh nhiét vat 1y mat
ong, yéu cau cla qué trinh pha két tinh mat
ong, ly thuyet tinh toan dau phat song siéu
am, ly thuyet tinh toan thiét ké may, ly thuyet
tinh toan vé truyén nhiét va tinh toan thiét bi
trao d6i nhiét [15].

Phuong phap ché tao: ché tao don 1é
theo timg ho chi tiét dién hinh. Mot s6 chi
tiét qui chuan duoc tinh todn va chon mua
trén thi truong.

Phuong phap khao nghi¢m: khao nghiém
khong tai dé theo ddi chét lugng ché tao, kiém
tra hoan chinh may va khao nghiém c6 tai dé
danh gia hiéu qua cua qua trinh pha két tinh
mat ong, kiém tra cac két qua tinh toan thiét
ké va x4c dinh hiéu qua ctia phuong phép nay.

Phuong phap do dac cac thong sb thuc
nghiém:

Do két tinh cia mat duoc xac dinh bé“mg
cach do khdi lugng cac hat két tinh, st dung
can dién tir Ohaus SPX2202 khoang do 2.200
gram, do chinh xac 0,01 gram va bo ludi loc
tiéu chuan bang polyester dé loc tach cac hat
két tinh ra khoi mat.

Ty 1€ két tinh cia mat duoc xac dinh
theo cong thirc (1):

= % 100% 1)

Trong d6: Gi: khdi luong ctia cac phan tir
két tinh c6 trong mat; Gm: khoi lugng cuia mat.

Nhiét d0 mat duoc do béng cam bién
nhiét d6 loai can nhiét PT100 v&i sai sb +
0,5°C, tiéu chuan IP 68. Pién ning tiéu thy,
cong sut may duoc ghi nhan thong qua b
giam sat diéu khién ctia may va dugc kiém
tra bang dong hd dién 3 pha EMIC MV3E4
va Ampe kém AC/DC Lutron DM- 6056.



Tap Chi Khoa Hoc Gi4o Duc Ky Thugdt Sé 53 (07/2019) 27
Truong Dai Hoc Sw Pham Ky Thugt TP. Hé Chi Minh

Sb vong quay cia canh khudy dugc diéu
chinh thdng qua bién tin Invt CHF100A, tin
s6 0 - 60 Hz va duoc do bang dung cu do sb
vong quay DT2234 véi d6 chinh xac 0,1
vong/phat.

3. KET QUA NGHIEN CUU
3.1. Két qua tinh toan thiét ké va ché tao

a. Két qud xdc dinh nguyén Iy ciu tgo va
nguyén ly lam viéc ciia may:

- Ning suat xir ly: 100 kg/mé.

- Nhiét do pha két tinh mat ong dugc chon
trong tinh todn 1a 45°C, theo cac két qua
nghién ctu tai nhiét do nay sau khi pha két
tinh mat ong s& khong bi giam chét lugng mui
V& mau sic, ciing nhu ham lwong HMF trong
mat ong khong vuot qué chi tiéu cho phép.

- Trén co s& CAu tao chung cua céc thiét bi
xt 1y nhiét cho mat ong c6 két hop dao tron,
chon thung chira mat ong dang hinh tru tron.
Ngudn nhiét dé gia nhiét cho mat ong la cac
tam dién tro dang vanh khin duoc gin tiép
xuc tryc tiép phia bén ngoai véach thing chira
mat dé dam bao hiéu suat trao d6i nhiét Ia
cao nhat.

- Bén trong thuing chira mat ong ¢c6 b tri
canh khuay dao tron mat ong dé dam bao qua
trinh gia nhiét dién ra dong déu hon trong
toan bo khéi mat ong.

- Cac dau phét siéu am bd tri sao cho
khong tiép xc truc tiép véi mat ong dé dé vé
sinh va bao dudng, tuy nhién phai dam bao
hiéu suat phat Ia tot nhat, vi vay chon vj tri cac
dau phét siéu &m tai vi tri dy thung chira mat.

- Chon phuong phéap truyén nhiét bang dan
nhiét théng qua vo thung, dé diéu chinh nhiét
d6 dé dang, chon bo phan cap nhiét bang dién
trd. Cac dién tro dugc 6p vao vo thing. Vo
ngoai cua thung dugc boc cach nhiét.

- Ctra thao liéu mat ong dugc bd tri dudi
day thung. Cac thong sé hoat dong cua thiét
bi nhu cong suat siéu am, nhiét o xu ly, thoi
gian xt ly, s6 vong quay canh khuay... duoc
cai dat, hién thi va giam sat tu dong.

Vi céac phan tich lya chon nhu trén, két
qua da xac dinh dugc nguyén ly cau tao va

nguyén 1y lam viéc cua thiét bi pha két tinh
mat ong tng dung song siéu am. Nguyén ly
cau tao ciia mady duoc trinh bay trén hinh 1.

Hinh 1. Cdu tgo may pha két tinh mdt ong.

1. Cuwa Cd'p liéu, 2. Bong co; 3. Khung che
thing; 4. Tu diéu khién, 5. Diéu khién nhiét
dé; 6. Bé hién thi nang lieong; 7. B diéu
khién siéu am; 8. Piéu khién cong sudt siéu
am; 9. Canh khudy; 10. Pau phéat séng siéu
am; 11. Tdm che dau phéat song siéu am;
12. Ong xa mdt ong; 13. Thung chiza mat
ong, /4. Pién tré; 15. Cam bién nhiér do.

Nguyén ly 1am viéc:

Thiét bi pha két tinh mat ong hoat dong
theo nguyén ly séng siéu am két hop gia
nhiét bang dién tré va canh khudy. Mat ong
dugc cap vao mang cap lidu (1) va chay vao
thung chira (13). Cac thong sb hoat dong cua
may nhu cong suit siéu 4m, nhiét do mat,
van tbc canh khudy va thoi gian xu 1y duoc
cai dat, hién thi va duogc giam sat ty dong
trén bo diéu khién (4).

Khoi dong dong co (2) truyén chuyén
dong cho canh khuay (9), dong thoi két hop
gia nhiét mat ong bang cac dién tro (14). Mat
ong sau khi duogc gia nhiét dén nhiét do yéu
cau thi dién trd dimg hoat dong. Song song
do, bd phat song siéu am (10) hoat dong.
Dudi tac dong cta song si€u am, mat ong s€
duoc pha két tinh. Sau khi phé két tinh xong,
canh khudy va bo phan phat song s& dimg
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hoat dong. Mat ong duoc xa ra ngoai qua éng
(12). Cac thong sb nang lugng cua qua trinh
pha két tinh dugc hién thi va luu lai tai bd
hién thi ning lugng (6).

b. Két qud tinh todn thiét ké va ché tao
- Tinh toan kich thudc thung chira mat ong:

Can ctr vao ning suét thiét ké 1a 100
kg/mé va khéi luong riéng ctua mat ong khi
dua vao xur 1y 1a 1.350 kg/m® dé tinh toan thé
tich can thiét cua thung chira mat. Thing
duoc thiét ké dang hinh tru dang dé thuan loi
cho qua trinh khudy mat. Két qua tinh toan
thé tich can thiét dé chira hét 100 kg mat ong
la 0,074 m®, twong tng vai khdi thé tich co
duong kinh x chiéu cao 1a 0,5 x 0,38 m. Dé
dam bao mat ong khong bi vdng ra ngoai
trong qua trinh xtr Iy, chon chiéu cao thing la
0,6 m. Vat liéu ché tao thung 1a inox 304.

- Tinh toan thiét ké canh khuay:

Do cac dién tré bd tri trén vach ngoai
thung chtra mat ong nén can c¢6 thém bd phan
khqu tron dé tao su déng déu khi gia nhiét
cho mat, tranh truong hgp dién tré lam nong
luong mét phia vach ma khong lam nong
dugc lugng mat bén trong gitta thung khudy.
Theo yéu cau khudy tron thi mat ong phai di
chuyén vong quanh truc khudy va theo hudng
1én xudng dé tao sy ddng déu cua ca khéi mat,
vi vay chon kiéu canh khudy chan vit. Loai
canh khudy nay c6 thé vira tao ra dong chay
hudng truc, vira tao ra dong chay tlep tuyén
nén cé thé tao ra sy luu chuyén dong déu cua
toan bo khbi mat ong trong thing.

Cin cir vao kich thudc thung, khdi lwong
mat va d0 nhdt ctia mat ong, két qua tinh
toan dugc duong kinh canh khudy 200 mm,
cong suit dong co can thiét 160 W.

- Nhiét lugng can thiét cho qué trinh phéa
ket tinh :
Téng nhiét lugng cho qua trinh xir 1y:

Q=0Q1+Q2+Q3 W (2)

Trong d6: Qi: nhiét luong lam néng thung
chtra mat ong; Q2: nhi¢t lugng lam noéng mat
ong; Qs: nhiét lugng ton that ra ngoai moi
treong qua vach thung.

Luong nhiét Q1 va Q2 dugc tinh can cu
vao nhi¢t dung riéng cua vat liu, khdi luong
vat liéu dugc gia nhiét va chénh 1éch nhiét do
khi gia nhiét tir nhiét d6 ban dau dén nhiét 46
xu ly 1a 45°C. Luong nhiét Qs dugc tinh toan
theo 1y thuyét truyén nhiét qua vach tru, bén
ngoai vach la 16p cach nhiét.

Két qua tinh toan di xac dinh duoc tong
nhiét lugng cho qua trinh xir ly 1a 3.972 W.
Can ctr vao két qua nay dé tinh chon dién tré.
Dién tr¢ str dung 12 dang tim det gom 6 tAm
va duoc thiét ké thanh 3 vong 6m sat vach
budng chira mat, cong suat mdi tim dién tro
12700 W.

Hinh 2. Bé tri cdc tam dién tré trén vach
thung chira mdt

- Tinh toan dau phat siéu am:

Hai thong s6 co ban cia song siéu am
dugc st dung trong thiét ké cac dau phat siéu
am 14 tan so siéu 4m va cuong do siéu am.
Theo céc cong trinh nghién ciru vé song siéu
am pha két tinh chit 1ong thi tan sé dao dong
tir 20 kHz dén 40 kHz, trong khoang tan s
nay hién tugng tao cac bong khi siéu am la
ménh liét nhat [11]. Trong nghién ciru nay,
dé phu hop voi tinh thé ap dién da duoc chon
mua trén thi trudng nén chon tan sb cia song
siéu 4m 14 28 kHz. Bai todn dit ra cho thiét
ké 1a x4c dinh kich thudc va vat ligu ché tao
bo phan phat song si€u am.

Vi cuong do soéng si€u am c6 don vi la
W/cm? nén dé thuén lgi cho viéc chon mua
vat lidu tinh thé 4p dién tao dao dong, thiét ké
dau phat bao gom nhiéu dau phat. Nhu vay,
dé nang ning suat ctia hé thong (lit mat ong/
thoi gian) chi can ting thém sb luong dau
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phat. Céu trac 1 dau phat song nhu hinh 2.
M&i dau phat séong gdm c6 3 bd phan chinh:
thanh dan soéng (1), tinh thé ap dién dang
vong tron (2) va bd phan ghép ndi (3). Cac
bd phan cua cua dau phat song duoc ghép ndi
boi bulong MS.

D1

£l

D2

Thanh truyén
song

g
-

01

va chuyén d

B6 phan ghép ndi

Tinh thé 4p dién

Hinh 3. Cdu tao mét dau phat séng siéu dm

Vit liéu ché tao thanh dan séng 13 nhom
hop kim 7075-T6, vt liéu ché tao tinh thé ap
dién 1a cematic va vat liéu ché tao bd phan
ghép nbi 1a thép SS41. Can cir vao hiéu suit
truyén nang lugng am, vat liéu ché tao dau
phat song siéu am, vat liéu ché tao thing
chtra mat va nguyén liéu can xir 1y 1a mat
ong, két qua tinh toan dugc:

+ Cdng suat ctia nguon phét séng siéu am
caa 1 chan tu la 50 W, tan s6 28 kHz.

+ Cuodng do siéu am I6n nhat tai bé mat
cuia dau phat séng 1a 5.000 W/m?

+ Tinh thé 4p dién dang vong tron loai
3535-2D c¢6 tan so so cong huong la 28
kHz, duong kinh tinh thé ap dién 38 mm.

Thanh din séng c6 chiéu dai 45 mm.
Puong kinh cta thanh séng bang duong kinh
ctia tAm tinh thé ap dién va bang 38 mm. Bo
phan ghép nbi c6 chiéu dai 20 mm.

DPé dam bao ning sudt pha két tinh cho
100 kg mat, téng sb dau phat song theo tinh
toan 14 18 dau phat. B4 tri c4c dau phat song
siéu am tai vi tri mat day cua thung chira mat
nhu hinh 4 dé dam bao duoc su phan b
dong déu cua song [16].

Hinh 4. Bé tri dau phdt séng siéu am tai ddy
thung chira mdt ong

- Thiét ké so do khéi mach trong may
phé két tinh mat ong siéu am:

Luu d6 didu khién cac khdi mach cua
thiét bi pha két tinh mat ong @ng dung soéng
siéu am duoc phan chia theo cac khdi chic
nang. Thiét ké so dd khdi mach duoc trinh
bay trén hinh 5.

[ ]

A\ 4

Khdi cép nhiét

A

— ||

—

LT T T T

?

| Khdi cai dit va hién thi » Khdi phdi hop tré khang va
Khéi ngudn nhigt do dao dong
cung cap ; - 4
_ Khoi cai dit hién thi ) ] ;
- thoi gian » Khoi khuéch dai cong suat

!

T

> Khoi chuyén mach >

Dao ddng sin

Hinh 5. So d6 khoi mach
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Hinh 6. Mdy pha két tinh mdt ong g dung séng siéu am dwoc tinh todn va ché tao hoan chinh

Cin cir vao cac két qua tinh toan thiét ké,
may pha két tinh mat ong ung dung séng siéu
am da duoc ché tao ldp rap hoan chinh nhu
hinh 6 dé sin sang hoat dong thir nghiém.

3.2. Két qua khao nghiém

a. Khdo nghi¢m xdc dinh cac théng sé ciia
canh khuay:

Mat ong két tinh duoc dung dé khao
nghiém véi nang suat moi meé 1a 100 kg/mé.
Muyc dich cua khao nghiém nham xéac dinh

cac thong sd ciia canh khudy, bao gém sb
vong quay phu hop cta canh khudy, cong
sudt tiéu thy khi chay khdng tai (khdng co
mat ong) va co tai (hoat dong vai tai theo
nang suét thiét ké 100 kg/mé).

S vong quay cua canh khuéy dugc didu
khién bang bién tan. Canh khuay dugc hoat
dong voi sd vong quay tang dan tir 10 - 90
vong/phut, quan sat chuyén dong cua khéi mat
va ghi lai cong sudt tiéu thy dé 1am co s chon
s6 vong quay thich hop cho canh khudy.

Bdng 1. Cong suat khong tai tidu thy nirong iing Véi sé vong quay cia canh khudy.

S6 vong quay (vg/phut) 10 20 30 40 50 60 70 80 90
Cong suat khong tai (W) 37 48 60 74 87 101 114 128 145
Cong suat co tai (W) 53 65 77 92 107 122 139 166 198
vong quay ctia canh khudy. Tuy nhién khi sé
;(2)8 | vong quay cta canh khudy vuot trén 70
Z 180 | [~ Knongui vong/phut thi cong suat dong co tang manh,
51601 | —e— C6 i S vi vy s6 vong quay cua canh khudy duoc
gn 140 1 st chon la 70 vong/phut, tai sO vong quay nay
g 1207 - cong suat dong co dat gia tri 139 W. So véi
<§ 1009 két qua tinh toan thiét ké, dong co canh
7 801 5 AT 44 ) R £ n
& 60 | - khuay dam bao duogc cong suat hoat dong.
S ‘2‘8 | b. Khéo nghi¢m xdc dinh thoi gian gia nhiét
0 cua mdt ong:

0 10 20 30 40 50 60 70 80 90 100
S& vong quay (vg/ph)

Hinh 7. Cong suat khong tdi va ¢ tai cua bg

phan khudy

Két qua cho thiy tai s6 vong quay trén
50 vong/phdt thi khéi mat co su luu chuyén
t6t theo ca hai phuong ban kinh va huéng
truc. Cong suit dong co khudy ting theo sb

Muc dich ciia khao nghiém nhim xac
dinh thoi gian gia nhiét cho mat ong. Khbi
luong mat str dung trong thi nghiém la 100
kg/meé. Sau moi 2 phut doc gia tri nhiét do
mot 1an trén bo diéu khién, két hop klem tra
bang nhiét ké thuy ‘ngan gin truc tiép trong
thing chira mat. Két qua cho thay khong c6
su sai 1éch gitra nhiét do hién thj trén ta diéu
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khién so v6i nhiét ké thuy ngan. Thoi gian
gia nhiét duoc trinh bay trong bang 2.
Bdng 2. Thoi gian gia nhiét mat ong.

Thoi gian (phut) 0 2 4 6 8 10 12 14

Nhié¢t d6 (°C) 30 32 35 37 40 42 44 46
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Thai gian gia nhiét (phut)
Hinh 8. Sy gia tang nhiét dé mqt ong theo
thoi gian
Vi thoi gian gia nhiét 1a 14 phat, 100
kg mat ong tir nhiét do ban dau 1a 30°C dugc
gia nhiét dén nhiét d6 46°C. Két qua nay Ia
kha chinh xé4c so vé&i két qua tinh toan thiét
ké. Qua trinh khao nghiém cho thdy may hoat
dong on dinh, cic bo phan diéu khién, dién

tr& gia nhiét, canh khudy, cam bién nhiét va
cac thiét bi khac déu hoat dong tot, phu hop
véi cac ket qua tinh toan thiet ke.

c. Khdo nghi¢m xdc dinh khd ning phd két
tinh mdt ong:

Muc dich ctua khao nghiém nham xac
dinh kha ning pha két tinh ciia may pha két
tinh mat ong ung dung séng siéu am; xac
dinh tong thoi gian hoan thanh 1 mé; va xac
dinh dién ning tiéu thu cho qua trinh pha két
tinh 100 kg mat ong.

B tri thi nghiém: cdp 100 kg mat ong
két tinh vao thing chira mat. Cai dit nhiét o
xtr 1y 40°C, s6 vong quay cia canh khudy 1a
70 vong/phut.

Céanh khudy va bo phat séng siéu am
hoat dong lién tuc trong qua trinh xi ly. Sau
mdi 5 phut 14y mau mat ong tai van xa duéi
day thung chira mat dé xac dinh ty 1& két tinh
theo thoi gian xir 1y, khdi lugng mdi mau cho
mdi lan do 1a 1.000 gram. Két qua thuc
nghiém trinh bay trong bang 3.

Bdng 3. Ty Ié két tinh ciia mdt ong theo thoi gian xr 1y

Thoi gian xtr ly (phut) 0 5 10

15 20 25 30 35 40 45 50

Ty 1& két tinh (%)

70,6 413 223 136 89 57 41

27 19 12 O

Véi ty 1& két tinh cia mat ong nguyén
liéu 1a 70,6%, day 1a ty 18 két tinh cao nhat
trong cac cong ty ché bién mat, sau thoi gian
xtr Iy 50 phat mat ong da duoc pha két tinh
hoan toan. Két qua trén hinh 9 cho thay trong
thoi gian 15 phut dau tién cta qua trinh xu 1,
ty 18 két tinh ciia mat giam rat nhanh so voi
tong thoi gian con lai. So véi cac phuong
phép phé két tinh sir dung phong i tai nhiét do
40 - 45°C thi thoi gian pha két tinh trén 24
gi0, so voi phuong phap ding nhiét két hop
canh khudy thi nhiét do pha két tinh tai 50°C
s& can 90 phit dé pha két tinh mat [3][5] thi
phuong phép pha két tinh st dung song siéu
am mac du xir 1y tai nhiét d6 40°C nhung da
rit ngan thoi gian xtr Iy khoang 45% thoi gian
s0 v6i phuong phép dung nhiét két hop canh
khudy. Dic biét, nhiét d6 xur Iy thap s& khong
phat sinh ham luong Hydroxymethylfurfural

(HMF) va lam bién ddi cac chat dinh dudng
cua mat ong [3],[5].
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0 5 10 15 20 25 30 35 40 45 50
Thoi gian x 1y (phdt)
Hinh 9. Ty I¢ két tinh ciia mdt ong giam theo
thoi gian xuz ly.
Gia tri dién nang ti€u thu cho qua trinh
pha két tinh mat ong bang séng siéu am dugc
thé hién trong bang 4.
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Bdng 4. Dién nang tiéu thu cua may pha két tinh mdt véi nang suat 100 kg/mé

Thoi gianxaly(min) 0 5 8 10

15 20 25 30 35 40 45 50

Nhiét d6 mat (°C) 30 36 40 40

40 40 40 40 40 40 40 40

Tiéu thy dién (Wh) 0

426 688 727 804 881 957 1034 1112 1247 1324 1403

Nhiét d6 (C) Dién ning tiéu thy (Wh)
Nhiét do mét Dién ning tiéu thy
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Thoi gian (phut)

Hinh 10. Pién ndng tiéu thu cia may pha két
tinh mdt ong

4.  KETLUAN

Trén co so ké thira cac két qua nghién
clru trong va ngoai nudc vé cong nghé va thiét
bi pha két tinh mét ong, 1y thuyét vé truyén
nhiét, tinh toan thiét bi trao doi nhiét, dic tinh
clia mat ong va 1y thuyét vé tinh toan bo phat
s6ng siéu am, nghién ctru da tinh toan thiét ké
va ché tao duogc may pha két tinh mat ong
bang song siéu 4m ning suat 100 kg/mé.

Két qua khao nghiém cho thdy khi sir
dung pha két tinh bang song siéu 4m tai nhiét
d6 40°C, thoi gian pha két tinh cho mat ong c6
d6 két tinh ban dau trén 70% 1a 50 pht, tiéu
thy dién ning riéng cho qua trinh pha két tinh

mat ong 1a 14 Wh/kg mat. Két qua nay cho
thdy hiéu qua rd rét khi ing dung song siéu
am xur ly mat ong so v6i1 phuong phép xur ly
bang phong u cling nhu phuong phép ding
nhiét. Pha két tinh bang song siéu 4m tai nhiét
d6 40°C cho thoi gian xir Iy rat ngan 45% so
v6i phuong phap dung dung nhiét tai 50°C va
tiéu thu nang luong riéng cho qué trinh pha
két giam 30%. Mau sic mat ong dugc cai
thién. Tuy nhién, can tuc nghién ctru dé xac
dinh ché d¢ 1am viéc phu hop cho may.

Véi tong thoi gian pha két tinh cho 100
kg mat ong 1a 50 phut, tong dién ning tiéu
thu cho qua trinh két tinh bao gdm ca canh
khudy, dién tr& va cac ddu phat séng siéu am
la 1403 Wh. Nhu vay tiéu thu dién nang
riéng tinh cho mdi kg mat ong 1a 14 Whikg
mat, tuong duong 70% tiéu thu dién nang
riéng so v6i phuong phap pha két tinh mat
ong dung nhiét két hop canh khudy tai 50°C.
Bén canh d6, mau sic cia mat ciing sang hon
so voi mau mat ong phé két tinh tai 50°C.

TAI LIEU THAM KHAO

Bhandari, B., D’Arcy, B., Kelly, C., 1999. Rheology and crystallization kinetics of
honey: present status. International Journal of Food Properties 2, 217-226.

Stefan Bogdanov, 2009. Book of honey - chapter 4. Physical properties of honey.

Lé Minh Hoang, 2012. Nghién ctru cong nghé va thiét bi ché bién, bao quan cac san
pham ong mat. Pé tai trong diém cap Nha nudc, ma sé KC 07.19/06-10.

White, J.W., 1992. Quality evaluation of honey: Role of HMF and Diastase assays. Am.
Bee Journal. Washington DC, pp. 737-743, 792-794.

Tosi, E., Ciappini, M., Ré, E., Lucero, H., 2002. Honey thermal treatment effects on
hydroxymethylfurfural content. Food Chemistry 77 (1), 71-74.

Nguyén Hay, 2011. Nghién ctru cong nghé va thiét bj sdy mat ong theo phuong phép cb
ddc chan khong. Pé tai So Khoa hoc va Cong nghé TP. HCM.

Tosi, E., Martinet, R., Ortega, M., Lucero, H., Ré, E., 2008. Honey diastase activity
modified by heating. Food Chemistry 106 (3), 883-887.

[1]

[2]
[3]

[4]
[5]
[6]
[7]



[8]
[9]

[10]

[11]

[12]
[13]
[14]
[15]

[16]

Tap Chi Khoa Hoc Gi4o Duc Ky Thugdt Sé 53 (07/2019) 33
Truong Dai Hoc Sw Pham Ky Thugt TP. Hé Chi Minh

Abu-Jdayil, B., Ghzawi, A.A., Al-Malah, K.I.M., Zaitoun, S., 2002. Heat effect on
rheology of light- and dark-colored honey. Journal of Food Engineering 51 (1), 33-38.
Muthupandian Ashokkumar, Raman Bhaskaracharyal, Sandra Kentish, Judy Lee,
Martin Palmer, Bogdan Zisu, 2010. The ultrasonic processing of dairy products - An
overview. Dairy Sci. Technol. 90, 147-168.

Ye, Y., Wagh, A., Martini, S. 2011. Using high intensity ultrasound as a tool to Change
the functional properties of interesterified soybean oil, Journal of Agriculture and Food
Chemistry, 59:10712-10722.

Yubin Ye, 2015. Effect of high intensity ultrasound on crystallization behavior and
functional properties of lipids. Doctor of Philosophy thesis in Nutrition and Food
Sciences, Utah State University, Logan, Utah.

Mason, T.J., Paniwnyk, L., Lorimer, J.P., 1996. The uses of ultrasound in food
technology. Ultrasonics Sonochemistry 3 (3), S253-S260.

Patist, A., Bates, D., 2008. Ultrasonic innovations in the food industry: from the
laboratory to commercial production. Innovative Food Science and Emerging
Technologies 9 (2), 147-154.

Tiéu chuan Viét Nam vé mat ong, TCVN 5270-2008.

Bui Hai, 2008. Tinh toan thiét ké thiét bi trao ddi nhiét. Nha xuit ban Khoa hoc va Ky
thuat Ha Noi.

Bandelin Electronic, GmbH & Co. KG, Heinrichstra 3-4, D-12207, Germany Berlin
TwinSonic series, www.bandelin.com, 7 November 2012.

Téac gidg chiu trach nhiém chinh:

PGS.TS Lé Anh buc
Truong Pai hoc Nong Lam Tp.HCM.
Email: leanhduc@hcmuaf.edu.vn



