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TOM TAT

Nghién citu dugc thyc hién nham tinh todn thiét ké va ché tao mdy sdy muc theo nguyén ly sdy
bom nhiét két hop hong ngoai ning sudt 5 kg/mé. Mdy sdy dugc chétao theo két qud tinh todn ly thuyét.
Muic dudc sdy thit nghiém tai bon miic nhiét d6 40°C, 45°C, 50°C va 55°C. Két qud nghién citu cho thdy,
bom nhiét két hop hong ngoai la phudng phdp sdy muc ong phit hop tai nhiét dé 50°C, cho ham lugng
protein sau khi sdy 71,3%, thdi gian sdy 9 gid, tdc do sdy 6,51%/h va giit lai mau sdc muc tot nhdt. Két
qud nghién citu da xdy dyng dugc phiiong trinh dy dodn sy gidm dm ciia muc trong qud trinh sdy: W
= 83,89 - 4,346.t - 0,249.t* (R* = 0,99; P < 0,01).

Tit khéa: Muyc dng, sdy bom nhiét, hong ngoai, thdi gian sdy, am do.

ABSTRACT

This study was performed to calculate, design, and manufacture of squid dryer with capacity
of 5 kg/batch by using a heat pump dryer combined with infrared radiation. The dryer was
manufactured according to the results of theoretical calculations. The whole squid samples were
dried at four temperatures, respectively at 40°C, 45°C, 50°C, and 55°C. The result of the research
indicated that infrared radiation-assisted heat pump drying at temperature of 50°C is the most
appropriate method to reach the protein content which was 71,3% after 9 hours drying time, drying
rate of 6,51 %/h, and the squid’s color was retained better than other samples.

The predicted equation for moisture content of squid versus drying time in the drying process
was determined: W= 83,89 - 4,346.t - 0,249.2 (R? = 0,99; P < 0,01).

Keywords: Squid, Heat pump dryer, Infrared radiation, Drying time, Moisture.
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1. AT VAN PE

Muc 6ng la loai thuc phdm bién dugc
uu thich nh¢ vao cdu tric thit mém, huong vi
thom ngon va cé ham lugng protein va chit dinh
dudng cao. Tuy nhién, muc tuci c6 6 4m cao,
hon 80% [1], do d6 can dugc xii ly va bao quan
nham kéo dai thdi gian st dung.

Muc khd la thuc phdm phé bién do dé
tiéu diing va thai gian st dung dai. Phuong phéap
san xudt myc kho phé bién la phoi ning va sit
dung phuong phédp sdy. Phoi ning la phuong
phép tu nhién st dung ning lugng mit trgi,
nhung phu thudc nhiéu vao thdi tiét va c6 thé
bi hu héng do thoi gian lam khoé dai. Bén canh
dé, chit lugng ciing gidm do protein bién tinh
va nhiém byi bdn trong qué trinh phoi ning,
Phuong phép siy bom nhiét, khéng khi néng cé
loi thé 13 thoi gian sdy ngén, tuy nhién, muc khi
tiép xtic véi khong khi néng trong thoi gian dai
hodc & nhiét 46 cao sé lam ch4t lugng thay déi va
d6 cling bé mit ting lén.

Sdy hong ngoai dugc biét dén la mot
phuong phép siy t6i uu, thu hut nhiéu nha
khoa hoc nghién cttu va phat trién. Viéc két hgp
h6ng ngoai véi cic phuong phép sdy cho thdy,
san-phdm c6 chit lugng cdm quan tét, giam
théi gian sdy, tiéu thu ning lugng & miic thép.
Nhiéu sin phdm néng nghiép nhu nhan [2],
chudi [3], khoai tay, tom, c& com cho két qua
t6t khi st dung phuong phép nay. Trong khi dé,
nhiéu nghién ciiu vé sdy muc [4,5] ciing da cho
thdy chét lugng, cdm quan t6t khi st dung cac
phuong phap sy c6 két hgp hong ngoai.

2.POI TUGNG VA PHUONG PHAP NGHIEN
CUU

- Phuong phip tinh todn, thiét k& may

sdy két hop héng ngoai 5 kg/mé: Dya trén céc
tinh chét vat Iy ciia muc, ly thuyét vé truyén
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nhiét, truyén &m va ly thuyét tinh toan thiét ké
may sdy bom nhiét [6,7]. Nhiét 6 va van t6c ctia
tac nhan sdy dugc tinh toan tai nhiét d6 55°C

[1].

- Phuong phép ché tao: May dugc ché
tao don chiéc theo tiing cum chi tiét dién hinh.
Mot s6 chi tiét tiéu chuin dugc chon mua trén
thi trudng.

- Phuong phap do thuc nghiém: Cac
thong s6 c6 thé do truc tiép nhu nhiét 49, van
tOc tac nhén sdy..., dugc do dac bang céc dung cu
do chuyén duing, cic thong s con lai dugc xac
dinh théng qua cdc cong thic quy d6i.

- Protein a thanh phéin héa hoc chu yéu
cta co thit muc, chiém khoang 70-80% trong
lugng chét khé. Vi vay, protein dugc dung dé
dénh gia anh hudng ctia ché d¢ siy dén chit
lugng ctia myc. Ham lugng protein xdc dinh
bang phuong phap KJELDAH.

- Mau sic ctia san phim sdy dugc do
bing méy do mau Minolta CR-200. My do mau
hién thj ba cudng do 4nh sang phan xa tuong
ing cic gia tri mau Lab. Sy thay d6i vé mau sic
chung dugc thé hién bing chi s6 AE*.

AE*=+AL*® +Aa*® +Ab** (1)
- Vit liéu sdy: Muc 6ng sau khi thu hoach
dugc xé doc than loai bd noi tang, 16t da, ria
sach va dé€ rdo nudc trude khi sdy. Yeu ciu 4m do
clia muc sau khi sdy 1a 25 + 1% [8]. Am do cua
muc dugc xéc dinh bing phuong phép tu siy.
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3. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Két qua tinh toan thiét ké va ché tao
a) Cac s6 liéu thiét ké ban dau

St dung céc két qua tinh todn ly
thuyét dé€ thiét ké va ché tao may sdy c
ning sudt 5 kg/mé. Am d6 muc trudc khi
sdy 84%, am do muyc sdy khi sdy 25 + 1%.
Méy sdy hoat dong theo nguyén ly sdy
bom nhiét két hgp hong ngoai, hoi luu
hoan toan tdc nhan sdy.

b) Két qua xac dinh nguyén ly ciu tao va
nguyén ly lam viéc ctia may

Nguyén ly céu tao clia may sdy
bom nhiét két hgp héng ngoai dugc trinh
bay trén hinh 1.

Muc dugc ¢6 dinh hinh dang
béng cic cay xién, sau d6 dua vao budng
sély treo 1én cac thanh treo (4). Déng clia
budng sdy, cai dit nhiét o sdy theo yéu
c4u, sau d6 khéi déng quat va bom nhiét
tai ti diéu khién (1). Tic nhan sdy dugc
quat ly tim (2) hdt qua bé bom nhiét (7)
dé tich 4m va gia nhiét nhd dan ngung tu
(3) dén nhiét d6 can thiét va di vao budng
sdy, tai day, tdc nhén sy tiép xuc voi vt
liéu sdly dé 14y 4m tit vét liéu sdy. Buic xa tU
dén héng ngoai chiéu lén vat liéu, nung
néng vit liéu dén nhiét dé yéu cu, nudc
trong vat liéu khi dich chuyén ra bé mét
ngoai vit liéu va hoéa hai sé dugc téc nhan
sdy mang di. Tac nhén sdy dugc héi luu
100% vé bd bom nhiét. Khi vét liéu trong
bubng sfy dat &m do yéu cdu thi m& cta
budng sdy va ldy sin ph&m. Cic thong s6
cia qué trinh sy dugc cai dit, hién thi va
giam st ty dong.
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Hinh 1. Nguyén Iy cdu tao mdy sdy bom nhiét két hop hong ngogi:
1) Bo diéu khién mdy sdy; 2) Quat ly tdm; 3) Dan ngung tu;
4) Thanh treo vat liéu sdy; 5) Dén hong ngoai;

6) Bo diéu khién hong ngoai; 7) Dan bay hois
8) Dan ngung tu phu; 9) Quat dan ngung tu phy; 10) Mdy nén

c) Két qua tinh toan thiét ké

- Cén ¢t vao ning sudt mé sdy, kich thudc muc:
Chiéu dai 210 (+10) mm, chiéu réng 130 (+10) mm, bé
day 6 (+1) mm va khéi luong thé tich ctia muc, két qua
tinh toan da xdc dinh dugc s6 lugng 16p séy cin thiét dé
chiia 5 kg muc la 1 16p, phén bé thanh 03 diy, moi day
dugc b6 tri cdch nhau 50 mm, muc dugc treo trén gia do
cach nhau 10 mm.

- Vit liéu ché tao budng sdy 13 thép khong gi
§5304, day 0,4 mm, khung sit, c6 cita md, kich thudc
ctia budng sdy la: 600 x 400 x 500 mm.

- Lugng 4m can bay hoi dé 5 kg muc tit do 4m
ban déu 84%, gidm xudng &m d¢ yéu cdu 25% la 3,93 kg
nudc. Luu lugng tic nhan sdy can thiét 13 0,019 m/s.

- Luu ligng cin thiét cho qud trinh sy, bao
gom: Nhiét lugng lam néng vat liéu sy, nhiét c4n thiét
dé nudc trong vit liéu sdy hda hai va cac tn that nhiét
trong qué trinh sdy, téng cdng 14 243,5 KJ/h. Trong do, &
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nhiét ligng do dén hong ngoai dugc tinh toan dé
cung cip trong qué trinh lam néng vt liéu dén
nhiét do 55°C [6], trén co s& tinh todn, chon dén
hoéng ngoai c6 cong sudt 200 W.

- Hé théng bom nhiét cho mdy sdy: Tinh
toan cac thong s6 dua trén chu trinh kho, moi chét
lanh 1a R22, nhiét d6 bay hoi: t, = -10"C, nhiét do
ngung tu: t, = 70°C. Dya vao d6 thi logP-h cta
R22 tra dugc cac thong so cac di€ém nut ctia chu
trinh lanh, qua d6 xac dinh dugc cong sudt may
nénlal HP.

- Téng tén dp clia méy sdy: Trd luc clia
may sdy bao gom trd luc ma sdt, trd Iuc cuc b,
tr& luc qua dan ngung, dan bay hoi, qua budng
sdy va trd luc qua l6p vat liéu sdy. Tong trd luc la
1,533 Pa.

- Can cti vao luu lugng tac nhén séy va tén
dp clia may sdy, quat sy la loai quat ly tim c6 cong
suat 0,5 HP, s6 vong quay 1.400 vong/phut.

Hinh 2. May sdy bom nhiét két hgp hong ngoai
Tl két qua tinh toan thiét ké méy sdy
muc kho theo nguyén ly sdy bom nhiét két hop
héng ngoai da dugc ché tao va ldp rép hoan chinh.

3.2. Két qua khao nghiém

Két qua khéo nghiém so bo cho thiy, méay
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sdy lam viéc 6n dinh, cdc thong s6 do dugc trong
qua trinh séy sai s6 khong dang ké so véi cac keét
qua tinh todn thiét ké. Bo diéu khién va giam sat
qua trinh dat yéu cau.

Bo tri sdy thiic nghiém:

Muc sau khi ddnh bat dugc xé doc than
loai bo noi tang, 1t da, riia sach va dé rao nudc,
nang suat mé sdy la 5 kg muc tuoi. San pham say
dugc thii nghiém tai bon muic nhiét do 40°C, 45 °C,
50°C va 55°C, méi thi nghiém dugc lap lai ba lan,
sau 60 phut 14y mau mot lan.

Anh huéng ctia nhiét do sdy lén t6c do
giam dm ctia muc 6ng;
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Hinh 3. Biéu do gidm dm tai cdc miic nhiét do khdc nhau

Thay déi do 4m ctia muic trong qua trinh
sdy dugc thé hién ¢ hinh 3. Két qua khao nghiém
cho thay, thoi gian sdy dat 4m do yéu ciu 25%
clla muc tai cdc muc nhiét dé 40°C, 45°C, 50°C
va 55 °Clan lugt la 18, 15, 9 va 7 gid.

Thai gian sdy ctia phudng phép sy bom
nhiét két hgp hong ngoai giam khi nhiét do siy
tang. Tai muc nhiét do 50°C va 55°C thoi gian
sdy gidm, tuy nhién, khéng nhanh nhu giai doan
ti 45°C dén 50°C.
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Bdng 1. Thdi gian sdy va toc do sdy tai cdc milc nhiét d6 khdc nhau:

Nhiét d¢ sdy 40°C 45°C 50°C 55°C
Thoi gian sy (h) 18,0 15,0 9,0 7,0
T6c do sdy (%/h) 3,24 3,89 6,51 8,42

Anh huéng cic nhiét do sdy lén ham lugng protein ctia myc 6ng:

Ham lugng protein sau khi sdy bing phudng phép siy bom nhiét két hgp hdng ngoai & cAc miic nhiét
d% 40°C, 45°C, 50°C va 55°C lan lugt 1a 72,2%, 72,6%, 71,3% va 66,3% dugc xac dinh béng phuong phap
KJELDAH. Két qua cho thdy, nhi¢t d9 sdy anh hudng 1én ham lugng protein ctia muc, tuy nhién, miic d6 thay
déi protein tai cdc miic nhiét ¢ khac nhau 1a thdp va chua rd rang. Nhiing thay d6i vé ham lugng va mic do
bién tinh cda protein cdn dugc nghién cifu va so sinh thém.

Bdng 2. Ham lugng protein tai cdc miic nhiét dé sdy khdc nhau:

Nhiét do sdy 40°C 45°C 50°C 55°C
Protein (%) 72,2 72,6° 71,3 66,3%

Céc gia trj c6 ky hiéu chit khac nhau: Khdc biét c6 y nghia & miic y nghia 0,05.
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Hinh 4. Biéu d6 so sdnh ham lugng protein tai cdc miic nhiét do sdy khdc nhau
Anh huéng ctia céc phuong phap 1én chét lugng cdm quan ctia myc dng:

Hinh 5, cho thdy sy thay d6i mau sic ctia muc tai cic muc nhiét d6 40°C, 45°C, 50°C va 55
°C sau khi sdy. Céc gid tri AL*, Aa* va Ab* la gid tri mau ctia L*, a* va b* tri cho gi4 tri mau muc tuoi
ban déu. Két qua cho thdy, gid tri L* gidm va gid tri a*, b* ting trong t4t c cAc miu muyc sy, diéu nay
cho thdy san phim sé t6i mau va vang hon sau khi sdy. Gid tri AL* ting khong déng déu, tai nhiét dé
50°C c6 gid tri thdp hon so véi nhiét d6 45°C, tuy nhién, gid trj L* khong anh huéng nhiéu 1én san
phim sau khi lam khd [5]. Trong khi gié trj a* va b* ting khi nhiét d¢6 sy tdng, diéu nay ching to
nhiét d6 sdy dnh hudng 1én mau sic ctia sin phdm.
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Dénh gid cdm quan, tai miic nhiét d6 55°C cho thdy, bé mat muc cling va c6 nhiéu vét niit hon
s0 Vi cdc miu muc con lai. Tai mic nhiét do 45 °C va 50°C, sin phdm muc sau khi sdy khong c6 su
khac biét nhiéu vé mau sic.

Bdng 3. Gid tri mau tqi cdc mulc nhiét do sdy khdc nhau:

Nhiét d¢ sdy L* a* b* AE*
40°C 38,70° 5,33 13,038 21,92
45°C 36,50° 6,92¢ 12,508 22,76
50 °C 36,89° 7,10° 13,68¢ 23,711
55C 36,02° 9,84° 15,01¢ 26,36"

Cdc gid tri c6 ky hiéu chit khdc nhau: Khdc biét c6 y nghia & miic y nghia 0,05.
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Hinh 5. Biéu do so sdnh dnh hudng ciia nhiét d6 1én mau sdc cia muc
3.3. Xay dung phuong trinh ly thuyét du doan qua trinh giam &m

Cén c vao s6 liéu thyc nghiém, két qua xay dyng phuong trinh dy doan sy giam 4m W (%)
theo thdi gian sdy t (h) trong qua trinh sdy muic tai nhiét d 50°C c6 dang da thitc nhu sau:

W = 83,89 - 4,346.t - 0,249.t (R? = 0,99; P < 0,01).
Ket qua phan tich bang d6 thi nhu trén hinh 5, khi so sénh gita gi4 tri thyc nghiém va gi4 tri

dy dodn bang phuong trinh dy doan qua trinh gidm &m ctia myc dang béc hai da cho théy c6 su phu
hop gitfa thuc nghiém va dy doan véi hé s6 tuong quan R? = 0,99; p e < 0,01
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4. KET LUAN

Trén co s§ Iy thuyét va thuc tién, ké thita cic két qua nghién citu trong va ngoai nuéc vé ché do
sy, khoang cach héng ngoai, nghién citu d tinh toan thiét ké va ché tao may sy muc khé theo nguyén
ly s&y bom nhiét két hgp héng ngoai v6i ning sudt 5 kg/mé. Két qua sdy thi nghiém cho thdy mdy hoat
dong tét, phu hgp véi cac két qua tinh toan thiét ké.

Phuong phép siy bom nhiét két hgp hong ngoai & ché d6 50°C, cho thdi gian sdy 9 git dat &m
6 theo yéu ciu. Két qua xét nghiém cho ham lugng protein 14 71,3%, sdn pham muc sau khi sfy cho
chit Iugng mau sic va cim quan tt hon so v6i mau siy mic nhiét d6 55°C.

Két qua nghién ciiu da xiy dung dugc phuong trinh dy doédn qua trinh giam 4m cta muc tai
miic nhiét d 50°C. Qua van hanh va két qué xi ly s6 liéu thuc nghiém da cho thdy, sdy bom nhiét két
hop héng ngoai 1a phuong phép phi hop dé sdy muc, ddp ing cac chi tiéu kinh t€ va ky thuat. <
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Tai liéu tham khao:

[1). Kang T. H., Hong H. K., Jeon H. Y., Han C. S,, 2011. Drying characteristics of squids according to far infrared
and heated air drying conditions. ]. of Biosystems Eng, Vol. 36, No.2, 109 - 115.

[2]. Nathakaranakule A., Jaiboon P., Soponronnarit S., 2010. Far-infrared radition assisted drying of longan fruit.
Journal of Food Engineering, 100 (4), 662 - 668.

[3]. Pan Z., Shih C., Tara H. M., Hirschberg E., 2008. Study of banana dehydration using sequential infrared radition
heating and freeze-drying. Food Science and Technology 41, 1944 - 1951.

[4]. Chen H., Zhang M., Fang Z. and Wang Y., 2013. Effects of different drying methods on the quality of squid
cubes. Drying Technology, 31, 1911-1918.

[5). Wang Y., Zhang M., Mujumdar A.S., Chen H., 2014. Drying and quality characteristics of shredded squid in
an infrared-assisted convective dryer. Drying Technology, 32: 1828 - 1839.

[6]. Pan Z., and Atungulu G.G., 2010. Infrared heating for food and agricultural processing.

[7]. Tr4n Van Phu (2008); Ky thuat sdy, NXB. Gido duc.

[8]. TCVN 5651-1992; Tiéu chudn Viét Nam vé muic kho xudt khdu, Téng cuc Tiéu chuin Do ludng Chét lugng
thim dinh, Bé Khoa hoc va Céng nghé cong bé.

) I‘SSN 0866 - 7056
TAP CHI CO KHI VIET NAM, S6 5 nam 2016 [
www.cokhivietnam.vn T

o
(92}



