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TOM TAT

Bai bdo trinh bay két qua nghién civu thiee nghiém qud trinh sdy tom thé sir dung thiét bi say vi song két
hop véi sdy lanh. Theo d6 trén co so vmg dung mdy sdy vi séng két hop véi sdy lanh di ché tao, quda trinh sdy
thiee nghiém tém thé da cho két qua: thoi gian sdy nhanh, chdt lwong cam quan ciia san pham tot, hoat dg niede
trong san pham khé thap, ty 1é hit nwée phuc héi thap so véi mét sé phiong phdp sy khdc (nhw phoi néng,
say bang bom nhiét két hop véi bire xa hong ngoqi, sdy bang gom hong ngoai). Trong d6, mdy sdy van hanh
& ché dg thich hop nhw cong sudt phat séng la 1000 w, nhiét @ say la t = 50 °C, van toc tac nhan sy la v =2
m/s. Két qua cho thdy thoi gian sdy tom la t = 45 phiit va chdt heong san pham tom khé dat logi tot, thé hién
qua cdc chi tiéu la ti I¢ hut nuoc phuc hoi dat 82,5 %, diém chat luwong cam quan dat 18,6 diém.

Tir khéa: sdy vi séng két hop véi sdy lanh, say tom thé chan trdng
ABSTRACT

This paper presents the results of whiteleg shrimp drying process using microware drying equipment
combined with cold-drying based on the application of microware and cold-drying. Results from the present
study showed that drying time was fast, with good sensory quality of dried products. Water content in the dried
products was low, and the water recovery rate was lower compared with other methods (such as: sun drying,
heat pump combined with infrared, ceramic infrared). The drying method using microware drying equipment
combined with cold-drying, with drying rate: microwave source capacity P = 1000 w, t = 50 °C, v = 2 m/s
showed shortest time © = 45 minutes, and water recovery rate was 82.5 %, with sensory quality score of 18.6
points. The results suggested that the drying method using microware drying equipment combined with cold-
drying in this drying rate is the most suitable method for drying whiteleg shrimp.

nay dat khoang 4 ty USD. Tuy nhién, thuc té
cho théy, tom xuit khau chii yéu 14 tom nguyén

I. PAT VAN PE
Trong nhiing nim gan ddy, tom thé chan

trang (Litopenaeus vannamei) c6 ngudn goc tir
Nam My 1a mét trong nhitng d6i tuong nudi
cha luc tai Viét Nam, boi nhitng wu diém nhu:
ty 16 sdng cao, sinh trudng tdt trong diéu kién
dd man bién dong 16n, kha nang khang bénh
cao, d& cho sinh san nhan tao va gia hoa. Nam
2018, tinh riéng tom c6 thé dat 46 % tong kim
ngach xuét khiu thiy san. Trong 6 thang dau
nam 2018, tdm chan tring chiém 67,2 % trong
co cdu san phdm t6m xuat khau, tom st chiém
23,7 %, con lai tdm bién chiém 9,1%. Theo
VASPEC du béo, xuét khdu tom Viét Nam nim

! Truong Dai hoc Nha Trang

54 ¢ TRUONG DAI HOC NHA TRANG

lidu, ma gia tom nguyén liéu xudt khau cia
Viét Nam thuong bién dong kho luong va con
thap so voi mot sd nude trén thé gidi. Cu thé
trong khoang thoi gian tir thang 4 dén giita
thang 6 nam nay, gia tom chan tring nguyén
liéu cua Viét Nam giam tr 20-30 % [8]. Do
d6, van dé dat ra hién nay la can phat trién cac
san pham sau ché bién tir tom, nham giam bat
su phu thudc vao thi truong thé gidi va nang
cao gia tri tom thuong pham Viét Nam. Hién
nay, san pham tom kho xudt khau da dan phat
trién, tuy vay cong nghé san xuét va ché bién
con nho 1¢, thi cong chi yéu bang phuong
phap sy truyén thdng thé so nhu bing khoéi
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10, phoi ning. Ning suat va chat lugng san
pham to6m kho con thip, dic biét 1a van dé vé
sinh an toan thuc phém chua duoc dam bao.
Do vay, viéc nghién ctru tim ra mdt phuong
phap siy méi dé co thé mg dung siy tom
khé 1a van dé cip thiét. Ngay nay, cong nghé
sdy kho dang ngay cang dugc phat trién, da
¢6 nhiéu phuong phéap sdy médi dugce nghién
ctru va dua vao tmg dung, trong d6 c6 phuong
phap sdy dung tia vi song. Cac nghién ciru déu
da cho thay sdy bang tia vi song c6 wu diém:
gia nhiét nhanh va tuong d6i dong déu, thoi
gian van hanh ngin, higu suat nhiét cao, nho
gon, dam bao vé sinh, tiét kiém ning lwong, d&
van hanh va diéu khién, chit lugng san phan
kho cao [6,9,10,11,12,13]. Tuy nhién, ddi véi
nguyén lidu t6m thé chan tring thi con chua
duogc nghién ctu cu thé, do d6 trong bai viét
nay nhom tac gia tap trung nghién ctru tim ra
ché @0 sdy tot nhat va so sanh két qua nay voi
mot s& phuong phap sdy khac.

II. POI TUQNG VA PHUONG PHAP
NGHIEN CUU
1. Pdi twong nghién ciru

Vit liéu st dung dé sdy trong nghién ctru
nay 14 tom thé chan tring c6 kich ¢& tir 100 +
110 con/kg, voi mau sdc, mui tanh tu nhién cia
san phdm tuoi.
2. Thiét bi nghién ciru

May sdy st dung vi song két hop véi sdy
lanh d3 duoc nhom nghién ciru thiét ké, ché
tao va lép dat phuc vu cho qué trinh séy thuc
nghiém tai phong thi nghiém Nhiét lanh,
Truong Dai hoc Nha Trang, véi cac dac tinh
k¥ thuat nhu sau: cong suét phat séng 1000w,
tan s6 song 2450 MHz, budc séng 12,24 cm,
nhiét d sdy co thé diéu chinh tir 35 = 90 °C,
van tdc gio tir 0,5 + 5 m/s. Ngoai ra, may con
dugc trang bi dia quay ¢ tAm va cac thiét bi do
nhiét do, do am, toc do gié cung hé théng tu
dong hoa qua trinh van hanh. May siy duoc
thiét ké ché tao dua trén so d6 nguyén Iy duoc
trinh bay ¢ Hinh 1.
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Hinh 1. Mé hinh thiét bi siy vi séng két hop siy lanh

3. Phwong phap nghién ctru

To6m thu mua ttr khu vuc cho thanh phé Nha
Trang, dugc bao quan bang nude da rdi chuyén
vé phong thi nghiém Nhiét lanh, Truong Dai
hoc Nha Trang. Tai day, tom dugc rua sach va
lugc khoang thoi gian 1a 10 phut trong dung
dich nudc mudi Nacl c6 néng do 3 %. Tom

sau khi ludc duge dem di sdy bang cac phuong
phap siy khac nhau nhu: vi song két hop véi
sdy lanh, bom nhiét két hop v6i hong ngoai,
gbm hong ngoai va phoi ning cho dén khi do
am clia san pham tom sdy dat 20 + 22 % [1].
Tém khé dugce dem di xac dinh cac chi tiéu vé
d6 am, chét lwong cam quan, hoat do ctia nuéc,
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Tom nguyén li¢u
v
Xuly
v
Ludc & ché do
Nhiét do: 100 °C: Thoi gian:10 phut
v
v
Cac phuong phép sdy khac:
- Burc xa hong ngoai ket hop bom nhiét
- GOm hong ngoai Vi song két hop siy lanh
- Phoi nang
v

Dbanh gia

4 !
Ty 1¢ hut nude

Puong cong siy phuc hdi

* X

Panh gia CLCQ Hoat do nuoc

Hinh 2. So d6 bo tri thwe nghi¢m

ty 1& hut nuéc phuc hodi nham kiém soét thoi
gian sy, 40 4m, sy phat trién ctia vi sinh vat va
chit lugng san pham kho (theo so @6 Hinh 2).

Cac phuong phap xac dinh cac chi ti€u
nhu sau:
3.1. Xdc dinh dé am cia tém

D06 4m ciia tom trong qua trinh siy dugc xac
dinh bang phuong phap can khoi luong va ap
dung cong thic thuc nghiém (1) [1,3]:

W, = 100_M(%) (D)
GZ

Trong do6:

G,, G,: Trong luong cua nguyén liéu trudc
va sau khi sdy (g)

W,, W,: Do am ctia nguyén liéu trudc va
sau khi sdy (%).
3.2. Xac dinh ty I¢ hut nuwéc phuc hoi ciia tém

Luong nudc tham thdu tré lai san phim
duoc tinh bang cong thuc (2) [2]:

X" 000 o
mn,

Trong do:

m,, m,: Trong luong cua san pham kho
trude khi va sau khi ngdm vao nudce (g)

Trong qua trinh thyc nghi€ém st dung
2 phuong phap: ngam trong nudc lanh va
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nudc ndng.
3.3. Pdnh gid chdt Zu"ong cam quan

Dé danh gia chat lu’ong cam quan sir dung
phuong phéap cho diém theo tiéu chuan Viét
Nam TCVN3215-9 [4], st dung hé 20 diém
xdy dung trén mot thang théng nhat c6 6 bac
tr 0 = 5. Theo d6, thong qua Vlec danh gia
ctia hoi dong danh gia cam quan gbm 5 nguoi
dua trén cac tiéu chi mau sac, mui, vi, trang
thai ctia san pham kho dé cho diém. Diém
chét lwong cam quan ctia san pham dugc tinh
12 diém trung binh cia cac tidu chi va cia cac
thanh vién trong hoi dong danh gia.
3.4. Xac dinh hoat do cua nwoc

Hoat d6 cua nudc dugc xac dinh bﬁng may
Rotronic v6i cac thong sb sau: dién thé 3V,
gi6i han do 0+1, sir dung dau do cam bién
dién moi. Thiét bi dugc trang bi tai Phong thi
nghiém Cong nghé thuc phérn Truong Dai
hoc Nha Trang. Nguyén tic hoat dong dua
trén ty sb gilra ap suit bdo hoa hoi nudc trén
bé mit san pham (p) va ap sudt cua hoi nudc
tinh khiét (py) ¢ cung nhiét d), theo cong
thac (3) [2]:
a, =0

P
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Trong do6:

P Ap suét ctia hoi nuéc tinh khiét (N/m2)

p: Ap suét bio hoa ctia hoi nude trén bé mit
san pham (N/m?)

Dbi voi cac san pham c6 luong nudce lién
két tu do con cao din dén hoat d6 nudce a, lon
(>O 91) day la moi truong ma vi sinh vat co
thé ton tai va phat trién. Hoat d6 nudc 1a nhan
t6 quan trong anh hudng dén thoi han sir dung,
do an toan vé sinh, mau sdc, mui, vi cta thuc

1. Ket qua thuc nghlem say tom sir dung
may say vi song két hop say lanh
1.1. Xay dung duwong cong say tom

Toém tuoi sau khi duge so ché theo quy
trinh trén Hinh 2, tlen hanh say bang may say
vi song két hop véi say lanh dén khi ¢ 4m cua
san pham sdy dat khoang 2022 %. V&i cac
ché do sdy duoc diéu chinh khac nhau: nhiét
d6 sy thay doi t = 40+60 °C, van tbc gio: © =
2 m/s, cong sudt ngudn vi song 1a 1000 W. Két
qua xdy dung cac dudng cong sdy cua cac thi

pham [1,2].
1. KET QUA NGHIEN CUU VA THAO nghiém dugc trinh bay trén Hinh 3.
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Hinh 3. Puong cong siy tom bing may siy vi song két hop siy lanh & cac ché @ sy khac nhau

Qua 5 ché do say thuc nghiém ddi v6i tom,
viée sir dung may siy vi song két hop siy lanh
két qua cho thay thoi gian say rat nhanh. Pic
biét v6i ché do séy t = 60 °C, vén toc gi6 2
m/s, cong suat nguén song 1000 W, cho th01
gian sdy ngdn nhét 1a 36 phat va ham luong 4 am
trong tom kho dat 20%. Ben canh d6 két qua
cung cho thdy nhiét d6 sdy cang cao, thoi gian
say cang giam (Hinh 3). Dleu nay c6 thé giai
thich 1a trong qué trinh sdy cac phan tir nudc,
chit béo, duong trong tom hip thu ning luong
tor chum vi séng. Khi d6 nhitng phan tir nudéc
nhu 1a cac dién cuc, ching nap dién duong ¢
mdt dau va nap di€n am & dau con lai. Véi su
thay d6i dién tir truong do chum séng vi song
tao ra, chung luan phién ty sip xép (chuyén
dong), va dap va co xat voi cac phan tir khac va
sinh ra nhi¢t bén trong vat liéu [2,10,14]. Mat
khac, khong khi twoi sau khi di qua thiét bi bay
hoi s& dugce 1am lanh va tach am rdi dugc thdi

vao budng sdy, tai ddy khong khi s& trao doi
nhiét va 4m véi vat liéu séy lam cho nhiét do
bé mit san pham giam xudng. Tir d6 lam gia
tang su chénh léch nhiét do bén trong tdm san
pham va bé mit bén ngoai vat liéu khi d6 thuc
day qua trinh khéch tan noi dién ra. Hon nira,
khi @6 hai dong 4m dich chuyén do chénh léch
nhi¢t do va chénh léch nong do am tir tim ra
ngoai be mat vat lidu sdy cung chleu nhau gitp
tang tbc do sdy va giam thoi gian say
1.2. Xac dinh ty lé¢ hut nudc phuc héi ciia cia
san pham tém khé

San pham kho thu dwgc ngam trong nudc
néng dé xac dinh ty 1& hut nude phuc hoi. Két
quéa nghién ctru thdy rang & ché do sdy t = 50
°C va v =2 m/s cho ty 1& hiit nwéc phuc hdi
cao nhat dat 82,5 %. Trong do6, nhiét do sy
anh huong rat 16n dén kha nang hit nudc phuc
hdi cua tom kho, cu thé 1a nhiét do séy cang
tang cao thi kha nang hit nudc phuc hdi cua
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san pham cang giam (H1nh 4). Do la phuong
phap say bang vi song két hop sdy lanh ¢ ché
dd nhiét do say cang cao thi thoi gian phat song
cang dai, khi d6 ngoai tac dung dén cac phan tir

90

nudc, tia vi séong con anh huong dén cau trac
bén trong cua tdm lam cho co thit bi co rat, lam
giam d6 x6p, cac 16 mao quan cé thé bi bit lai
tir 46 1am giam kha nang hat nude phuc hoi cua
san pham tom kho.
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Hinh 4. T 1§ hit nwée phuc hdi ciia san phim tém khé.

1.3. Panh gid chdt lwong cam quan ciia san
pham khé

Két qua danh gia chit lvong cam quan san
pham khé thu duogc cta 5 thuc nghiém cho thay
kha tbt, trong d6 & ché do say t = 50 °C, v =2
m/s cho chit lwong cam quan t6t nhat va dat
18,6 diém. Nhu vay, co thé thay do thoi gian
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sdy ngén khong anh huong dén mau sic va mui
vi nén thu dugc san pham co chét luong cam
quan tot. Tuy nhién, & nhitng thi nghiém ché d6
sdy nhiét 6 cao khi d6 do anh hudng ctia cong
suét vi song 16n lam cho co thit bi co rat, mau
sdc khong déu dan dén chit luong cam quan
thap hon (Hinh 5).

TN4-55 TN5-60

H Thuwc nghiém

Hinh 5. Bién dbi chét lrgng cim quan ciia sin phidm tém khé.

Nhu véy c6 thé thay trong 5 ché d¢ sdy thuc
nghlem tom the chan tring st dung may sdy vi
song két hop sy lanh thi ché do sdy t = 50 °C,
v =2 m/s, cong suit ngudn séng 1000 W 1a ché
d6 toi wru nhat véi két qua: thoi gian sdy © =45
phut, ty 18 hit nude phuc hoi dat 82,5 %, diém
chat lugng cam quan dat 18,6 diém.
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2. Ket qua thuc nghlem say tom sir dung

may say vi séng két hop sy lanh so véi cac

may say khac

2.1. So sanh dwong cong say thuec nghzem say tom
Tai ché d6 sdy t = 50 °C, vén toc gio v =2

m/s, két qua cho thiy may siy vi song két hop

v6i sdy lanh thoi gian sdy 1a 45 phit va may
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sdy bom nhiét két hop hong ngoai la 390 phut.
Trong khi d6 may say gom hong ngoai va phoi
ning can thoi gian sdy 1au hon, lan luot 1a 480
phut va 720 phat dé dat d6 4m cta san pham
kho theo yéu cau (Hinh 6). Vay co thé thiy

70.00 B
/\ —&— Visong_Saylanh
60.00 ‘\—ﬁ—Gom hoéng ngoai
X 5000
=
e 40.00
%0
<O
(] 30.00
20.00
10.00
0 100 200 300

rang phuong phép sy vi song két hop say lanh
¢6 thoi gian sdy nhanh hon rat nhiéu so véi 3
phuong phap siy trén. Diéu nay 1a do tac dung
clia tia vi song va viéc tach 4m trong tic nhan
sdy dem lai nhu muc 1.1 d4 trinh bay.

—&— Bom nhiét - Héng ngoai
—— Phoi ning

400 500 600 700 800

Thoi gian sdy 1, phit

Hinh 6. So sanh dwong cong siy giira siy vi song két hop sdy lanh véi cac phwong phap siy khac

2.2. Panh gid hoat d6 cia nude cia san pham
kho

Theo két qua thyc nghiém cho thiy cic
mAau tom kho sdy bang cac may sdy déu co gia
tri hoat d0 nudc 16n hon 0,8 va nho hon 0,9.
Trong d6, mau sdy bang may sdy vi song két
hop sy lanh cho két qua nhé nhat, dat 0,844.
Riéng phuorng phap phm ning hoat d6 nudc
ctia san pham khé van con kha cao, dat 0,931
(Hinh 7). Nhu vy, c6 thé thdy cic mau tom

0.94
0.92

0.9
0.88
0.86
0.84
0.82

0.8

Hoat dd nwérc, a,,

M Visdngt+lanh

mBom nhiét + HN

kho duoc sdy bang cac may sdy co hoat do
nude nho, nguy co phat trién cac vi khuan co
hai thap, dap tng tot diéu kién bao quan va an
toan thyc pham, kéo dai thoi gian bao quan.
Trong khi d6 mau phoi ning hoat d6 nudc van
con cao, 14 nguyén nhén tiém 4n cho cac ndm
men va vi sinh vét phat trién. Két qua nay ciing
phu hop voi nghién ctru cia nhom tac gia khi
nghién ctru anh hudng ctia mot s phuong phap
sdy dén chat luong tom thé chan tring kho [2].

L GSm HN

m Phoindng

Phuwong phap sdy

Hinh 7. So sanh hoat d§ nuéc trong san phim tom khd

2.3. Pdanh gia so sanh chdt lwong cam quan
ciia cdc san pham khé

Két qua danh gia chat luong cam quan san
pham kho thu dugc cua 4 phuong phép sy
khac nhau cho thiy phuong phap sir dung bom

nhiét két hop voi hong ngoai cho chat lwong
san pham tt nhat dat murc 18,86 diém tiép dén
1a phuong phap vi song két hop sy lanh & 18,6
diém va nho nhat 1a phuong phap phoi nang
chi dat 15,02 diém (Hinh 8). Nhu vay, co thé
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thiy phuong phap vi song két hop say lanh cho
san c6 chat lugng cam quan kha tbt so véi cac
phuong phap trén, chi thap hon so véi phuong
phap sdy bom nhiét két hop véi hong ngoai.
Do su dam xuyén clia tia vi séng trén bé mit

20
18
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14
12

Piém chat lweng cam quan
=
o)

o N B O

Visdngt+Lanh

Bom nhiét + HN

ctia tom khong dugce dong déu bang tia buc xa
hdng ngoai tir 6 dan t6i mau séc cia san pham
khong dugc dong déu. Két qua nay ciing phu
hop véi nghién ctru xéc dinh diém chét luong
cam quan cua tom kho [2].

GSm HN

Phoindng

m Phwong phap sdy

Hinh 8. So sanh chét lwgng cim quan ciia cac san phadm tdm khd

3. Két luan

Ung dung may sy vi song két hop vé6i sdy
lanh hoat dong theo nguyén Iy Hinh 1, cac thyuc
nghiém sdy tom thé chén trang dugc bé tri theo
so d0 Hinh 2, v6i cac ché d6 sdy khac nhau da
dugc thuc hién.

Két qua cho thdy ché d9 tot nhat khi say tom
thé chan tring bang may sy vi song két hop
v6i sy lanh 14 & t = 50 °C, v = 2 m/s khi d6 thoi
gian sy © = 45 phat, ty 1& hat nuéc phuc hoi
dat 82,5 %, diém chat luong cam quan dat 18,6
diém. So sanh két qua sdy thuc nghiém bang
cac may sdy khac nhu bom nhiét két hop véi

TAI LIEU THAM KHAO:

Tiéng Viét

hdng ngoal g6m hong ‘ngoai hay phuong phap
phoi ning thi day 1a két qua kha t6t, tuy nhién
phuong phap nay cho san pham kho co ty 1¢
hat nude phuc hdi thap hon so véi cac phuong
phap trén.

Khuyén nghi: Trén day 1a két qua nghién
clru budc dau trong viéc ché tao thiét bi sdy
thity san str dung vi song két hop sy lanh va
mg dung vao dé siy tom thé chan tring. Tuy
nhién, can tién hanh nghién ctru sdu hon ddi
v6i su bién d6i cac chit trong san pham tom
kho thu dugc va mo rong nghién ctru ing dung
thiét bi sdy nay cho cac nguyén liéu khac dic
biét 1a nong san.
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