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TOM TAT

Bai bdo trinh bay két qua nghién ciru thue nghiém xdc dinh cdc thong sé sdy toi wu ciia tém thé chdn
trang bang phwong phdp sdy bom nhiét két hop véi birc xa hong ngoai. Cdc thi nghiém dwoc thiét ké theo
phirong phap ciia Taguchi véi cdc théng sdy bao gom nhiét do sdy (1), van toc tac nhdn say (V), khodng cdch
bike xa hong ngoai (H) va céng sudt hong ngoai (IP). Két qua t6i wu héa da muc tiéu bang phwong phdp bé mdt
ddp ving RSM di thu dwoc cdc thong sé say t6i wu sao cho tém khé cé chdt leong tot, thoi gian sdy ngdn va tiét
kiém nang lwong. Cu thé la cdc thong 56 sdy 16i uu cho tém khé dwoc xdc dinh nhw sau t = 59,5 °C, V = 1,98
m/s, H = 35,23cm, IP = 1750 W, d¢ am twong doi ciia tdc nhan sdy ¢ = 15 = 17%, thoi gian sdy t,, = 165 phit.

Tir khéa: Sdy t6m thé chén trdng, sdy tém thé chan trdang bang bom nhiét két hop hong ngoai.
ABSTRACT

This paper presents the results of experimental research to determine the optimal drying parameters of
white leg shrimp by heat pump drying method combined with infrared radiation. The experiment was designed
according to Taguchi's method with drying parameters including drying temperature (t), drying agent velocity
(V), infrared radiation distance (H) and infrared power (IP). As a result of multi-objective optimization by RSM
response surface method, optimal drying parameters were obtained for good quality dried shrimp, short drying
time and energy saving. Specifically, the optimal drying parameters for dried shrimp are determined as follows
t=59.5°C, V=198m/s, H=35.23cm, IP = 1750 W, relative humidity of the air drying ¢ = 15 + 17%, drying
timet,, = 165 minutes.

Keywords: Drying white-leg shrimp, drying white-leg shrimp by heat pump combined with infrared.

1. PAT VAN PE

Viét Nam 1a nude c6 tong chiéu dai bo bién
dén 3670 km, ddy 1a mot didu kién ty nhién
hét stic thuan loi cho viée khai thac va nudi
trong thiry san. Két qua thong ké cia Tong cuc
Thuy san cho thay nim 2022 san luong tom
cac loai tom dat khoang 980.000 tan, trong do
tom st dat 275.000 tan, tom thé chan tr'Zing dat
675.000 tan va con lai 1a loai tom khac; kim
ngach xuét khau tom uge dat 4 ty USD, du kién
s& tang 2,56% so voi ndm 2021 [14]. Co thé
no6i, tom thé chan tring déng lanh xuat khau dat
dén trén 70% gia tri tom xuat khau. Tuy nhién,
mit hang tom kho ché bién ciing con nhiéu
han ché, phuong phap ché bién chu yéu 1a ché
bién nho 18, thu cong tir cac lang nghe béng
phuong phép truyén thdng nhu phoi niang nén

chat lugng tom kho bi giam dang ké. Pic biét,
mét sd co s& ché bién tom kho van st dung
céc dang 10 say ty ché dung nhién liéu than da,

1,... Cac phuong phap trén thudng ¢ nhiét do
say cao, thoi glan say dai, khoi va buyi than lam
bién d6i mau sdc, mui vi va giam chit lu:orng
ctia san pham [1- 3]. Bén canh d6 1a vin dé
vé vé sinh, an toan thuc phém khong dam bao,
lam giam gia tri sir dung, gia tri kinh té va lam
giam gi tri xuat khau [2, 5]. Hién nay, phuong
phap sdy bang bom nhiét (HP) va siy bang birc
xa hong ngoai (IR) da Va dang duoc ting dung
nhiéu trong thuc té, moi phu:orng phap déu co
nhimng wu diém va nhuge diém riéng. Do do,
nghién ctru két hop phuong phap siy bang HP
v6i IR (IR-HP) nham phat huy nhing vu diém
va han ché nhuoc diém dé phi hop cho sdy tom
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thé chan tréng 1a thue su can thiét [1- 2, 9, 11-
12].
2. POI TUQNG, THIET BI VA PHUONG
PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

Pbi tugng nghién ctru 13 tdm thé chan tring
(White leg shrimp), kich c¢& dat 20 + 22gam/
con v&i mau sic, mui tanh tu nhién cua tom thé
chan tréng. To6m thé dugc thu mua tai vinh Cam
Ranh tinh Khanh Hoa, qua trinh van chuyén
tom dugc bao quan bang nudc da rdi chuyén
vé phong thi nghiém Nhiét lanh, Truong Pai
hoc Nha Trang. Tai day, tom dugc rira sach va
ludc voi thoi gian khoang 7 phut trong dung
dich nudc mubi (NaCl) c6 nong d6 3 % (Hinh
2). Tém sau khi ludc duogc tién hanh séy trén
méy IR-HP véi cic thong sb sdy di dugc thiét
ké theo ma tran quy hoach thyc nghiém cua
Taguchi (Bang 2). Qua trinh sdy cua mdi thi
nghiém (TN) duoc két thiic khi ham luong 4m
cubi cuia tom kho dat khoang 20 £1 % [2- 4, 7].

2.2. Thiét bi nghién ciru

2.2.1. Tii sdy bang bom nhiét két hop hong
ngoai IR-HP

Nghién ctru dugc tién hanh trén may sy
bang bom nhiét két hop v6i hong ngoai IR-
HP (Hinh 1). May say dugc thiét ké va ché tao
tai phong thi nghiém nhiét lanh, Khoa Co khi,

Cha thich:
H%: Du do a0 &m
th1: Nhiét d trong budng sy
th2: Nhiét dd truére khi vao sy
V1,V2: Van chign

1:  May nén

2: Dan ngung ngoai

3: Dan ngung trong

4:  Ong mao

5: Dan bay hoi

6: Mang chira nuéc ngung

7

8

Quat gié dan ngung ngoai
bén IR

9  Luédisdy

10: Quat gié phong sy

11: Vit didu chinh dén IR

12: Can dién tir

13: Céch nhiét bang bdng thiy tinh
14: V6 ti bang inox 304

15: Cum may nén dan ngung ngoai
16: Van gi6 vao khi sdy bang IR
17: Van gi6 ra khi sdy bang IR

Truong Pai hoc Nha Trang voi tinh nang k¥
thuat nhu sau: Nang suat 1kg/mé, cong sut
bom nhiét (0,745 kW), cong suat dén hf)ng
ngoal (2 kW), quat ly tam (0,1 kW) May say
co the diéu chinh duge cac thong s6 sdy theo
yéu ciu cua cong nghé nhu: Cong sut hong
ngoai tir 200 + 2000W, nhiét do séy tr 20 +
70°C, van tdc tac nhan sy (TNS) tr 0,5 = 5
m/s, khoang cach tir bé mat dén IR dén vat liu
sdy (VLS) tir 0,2 + 0,45 m [3].

2.2.2. Cdc thiét bi khdc sir dung trong
nghién ciru

Xac dinh khéi luong cua tom thé theo thoi
gian sdy bang can phan tich dién tor Model:
XT2200C, sai s6 1a + 0,01g, Thuy Sy.

Xac dinh d6 am twong d6i cuia khong khi
tai phong séy bang am ké hién sb Model: Testo
605H , sai s0 la + 3%RH, buc.

Xac dinh van tbc gio tai phong say bang luu
tdc ké hién s Model: LM81AT, sai s6 1a + 3%,
bai Loan.

Xac dinh nhiét d6 trong phong sdy sdy bang
nhiét ké hién thi s EXTECH, véi 12 dau do,
Model TM500, véi d0 chinh xac 1a = (0.4 %
Rdg + 1°C), bai Loan.

Xac dinh dién ning tiéu thu theo thoi gian sdy
bﬁng cong to dién tir 1 pha, 220V, 50Hz, Model:
EMIC CE-38, cap chinh xac: 1, Viét Nam.

Hinh 1. So d6 nguyén ly ciia may siy bang IR-HP.
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2.3. Phuwong phap nghién ciru

2.3.1. Thiét ké thi nghiém theo phwong phdp
cua Taguchi

Trong nghién cGu nay, phuong phap
Taguchi dugc su dung de thiét ké tat ca cac thi
nghiém cho qua trinh sdy tom thé. Cac thong s6

anh huong chinh dén qua trinh sdy tom da duoc
lua chon dua trén két qua ctia mot ) nghién
ctru trude [2, 4-5]. Cac thong sd dau vao cua
bai toan tdi wu dugc xac dinh va trinh bay trong
Bang 1:

Bing 1. Cac mirc thi nghi¢m véi 4 yéu to anh hwong chinh va cac mire thi nghi¢m

STT Théng s6 dau vao Mirc dudi Miic co s¢ | Mirc trén | Khoang bién thién
1 | Nhiét d6 say, t [°C] 40 50 60 10
2 | Vantéc TNS, V [m/s] 1,5 2 2,5 0,5
3 Khoang cach tir bé mat dén IR d&én 35 40 45 5
VLS H [cm]
4 | Cong suit hong ngoai, IP [W] 1000 1400 1800 400

2.3.2. Phuong phap bé mit dap tmg (RSM —
Response Surface Methodology)

RSM 1a phuong phap thong ké toan hoc
duoc su dung dé thiét 1ap m6 hinh dy doan
thuc nghiém. Phuong phép ndy co thé biéu
didn mbi quan hé giira cac bién dau vao doc
1ap voi cac bién dau ra phu thudc [2- 3]. Trong
nghién ctru nay, phuong phap phén tich hoi quy
duoc st dung dé thiét 1ap mo hinh thyc nghiém
cho viéc du doan cac muc ham muc tiéu chinh
(Rpy; T Wiy SECp). Méi quan h¢ gira gia
tri dau vao va cac ham muc tiéu dugc viét theo
phuong trinh (2.1) [2- 4]:

Y =1(s, ¥, H, IP) 2.1

Trong d6: Y 1a cac ham muc tiéu cy thé nhu
ty 18 hat nude phuc hoi R, (gVLA/gVLK),
suat tiéu hao nang luong SEC_ (kWh/kgH,0),
thoi gian sdy (TGS) Ty (phut) va nang suét
tach am ra khoi vt heu say W_ (g/h); Cac
thong s6 dau vao cua bai toan duoc trinh bay
trong Bang 1.

Phuong trinh (2.2) c6 thé dugc viét theo cac
ham muc tiéu véi “k” bién dau vao dudi dang
phuong trig{lh bac 2 n]tlu’ sau [2 - 2, [9]:

Y =bo+ 2 bXit Z DX+ biXi; (2.2)

Trong d6: Y 1a cac muyc tiéu dap img; b, la
hang s0; b, b va b, 1a cac h¢ so hodi quy bac
nhét va bac 2; X X 14 céc bién ma hoa cua qua
trinh sdy. Két qua thuc nghi¢m theo phuong
phép Taguchi dugc trinh bay trong Bang 2; Cac
thong s6 sy toi uu cho tom thé dugc xac dinh
theo so d6 Hinh 2 nhur sau.

2.3.3. Phuwong phip xac dinh

2.3.3.1. Xac dinh do am cia tom thé bién
doi theo thoi gian sdy

Do am cua tom bién doi trong qua trinh sdy
dugc xac dinh bang phuong phap cin bing
khéi lugng bang cong thire [1-3]:

wi=100- U0 G 23

Trong do: W, 1a do 4m tuong ddi cua vat
liu say tai thoi dlem 1 (%), W lado a am ban
dau cua vat liéu say (%); G, la kh01 luong ban
dau cia vat liéu say (g); G 1a khéi luong ciia
vt liéu sdy tai thoi diém i (g)

2.3.3.2. Xdac dinh ty 1¢ hut nwoc phuc hoi
ciia t6m thé khé sau khi sdy

Ty 1& hat nuéc phuc hdi (HNPH) cia tom
kho sau khi sdy dugc xac dinh bang phuong
phap ngam tom kho trong nudc cit (nudc ngap
mau) & nhiét do dat khoang 25 + 30°C. Theo
mdi thoi gian 30 phut, mau tom ngam duge vt
ra, thim kho nudc dinh wdt trén bé mat ngoai
than tom va tién hanh can khéi luong mau,
thuc hién cho dén khi khdi luong mau tom
ngam giira 2 1an can lién nhau 1 khong doi. Ty
1¢ HNPH cua tom thé kho (R ) duoc xac dinh
theo cong thic sau [8-10]:

Ry = ULl (2.4)
m,

Trong d6: m la khéi lugng cia miu tom
sau kh1 ngdm nudc, gVLA; m, 1a khéi luong
clia mau tom sau khi say, gVLK

2.3.3.3. Xdc dinh sudt tiéu hao ning hrong
trong qud trinh sdy tém bang IR-HP
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Tom thé nguyén li€u
v
Rua, xu ly
v
Ludc tom trong dung dich N.Cl 3%
Nhiét d9: 100°C; Thoi gian:7 phut
v

Séy theo ma tran thuc nghiém cua
Taguchi trén may say IR-HP, dén d6
am cua tom kho dat 20 £1%

v
Panh gia theo cac ham muc tiéu
v
v v v v
Thoi gian séy T?VIEEN\P;EI?TN Niing lugng SECrx Niing sudt tach 4m
T1x (phit) (gVLA/gVLK) (kWh/kgH,0 Win (g/h)
v v v ¥
v

Xay dung phuong trinh, t6i vu hoa da
muc tiéu bang phuong phap RSM

v
Céc thong sb sy tom the t6i wu bang
phuong phép say IR-HP

Hinh 2. So d6 bd tri thwe nghiém xac dinh ché d siy toi wu.

Suét tiéu hao ning lugng trong qua trinh sdy
tom thé bang IR-HP duoc xac dinh theo cong
thae [11-12]: E
SEC = —£—

AG

w

2.5)

Trong d6: SEC (specific energy
consumption): Nang luong tiéu thu (kWh/
kgH,0); E; 1a tong dién ning tiéu thy cua tu
say; AG : 1a lugng nude bay hoi ra khoi vat
lidu say (kg).

2.3.3.4. Phuwong phdp danh gid sai s6 ciia
phuong trinh dw doan va thuc nghiém

Sai s6 phan trim trung binh E [%] dugc xéc
dinh theo cong thirc [9-10]:

E(%)=1202

Yf,MP - Yi,TN‘

Y,

i, MP

Trong qé: YIMP, l.jTN,-lﬁn luot 1a gid tri
du doan, gia tri thyc nghiém, n 1a so lan thi
nghiém.

(2.6)
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2.3.3.5. Phuong phdp danh gia diém chat
lwong cam quan

Diém chat luong cam quan cua tom kho
dwoc danh gia bang phuong phap cho diém
theo tiéu chuan Viét Nam TCVN 3215 — 79.
Tom kho sau khi séy dat dén do Am yéu cau,
duoc tién hanh danh gia theo cac chi tiéu va
hé s6 quan trong nhu sau: Mau sdc, hé s6 1,2;
mui, hé s6 0,8; vi, hé s6 1; trang thai co thit, hé
s6 1 [6].

2.3.3.6. Phuong phap xdc dinh cdc chi tiéu
hoa hoc

Xac dinh ham lugng protein theo TCVN
3705: 1990; xac dinh ham lugng lipid (Total fat)
theo TCVN 3703: 2009; xac dinh ham luong
am trong tom thé trudc khi siy theo TCVN
3700: 1990; xac dinh ham luong tro tong bang
phuong phap OAOC 923.03; xac dinh tong
carbohydrate theo TCVN 4594:1988. Cac chi
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tiéu hoa hoc trén dugc xac dinh tai trung tdm
kiém nghiém, S¢ y té, Khanh Hoa.
3. KET QUA NGHIEN CUU VA THAO
LUAN

Trong nghién ctru nay d6 am cua tom thé
chan tring sau khi lugc di dugce xac dinh la
W, =70%. bo 4m cua tom kho dugc xac dinh

qua mdi thoi gian sdy bang phwong phap céan
kh01 lucrng theo cong thic (2.3) dén khi do
am cudi cua tom kho dat 20 = 1%. Trong do,
mdi thi nghiém duoc lap 3 lan dé dam béao do
chinh xéc, két qua nghién ctru theo ma tran thi
nghiém cua Taguchi dugc trinh bay trén Bang
2 nhu sau.

Bang 2. Ma tran va két qua thi nghi¢m

Ma tran thyc nghiém Két qua thyc nghiém
N t 1P V H Ty R, W SEC,,
[°CT | [W] | [m/s] | [em] | [h] |[g VLA/g VLK] [g/h] [kWh/kg H,O]
1 40 | 1000 | 1,5 35 16,50 1,475 96,067 22,276
2 40 | 1000 | 1,5 35 16,50 1,448 96,405 22,198
3 40 | 1000 | 1,5 35 16,50 1,394 96,512 22,173
4 40 | 1400 | 2,0 40 15,50 1,609 113,891 22,302
5 40 | 1400 | 2,0 40 5,50 1,743 114,478 22,188
6 40 | 1400 | 2,0 40 15,50 1,609 114,144 22,253
7 40 | 1800 | 2,5 45 16,50 1,475 96,154 30,576
8 40 | 1800 | 2,5 45 16,00 1,475 103,774 30,692
9 40 | 1800 | 2,5 45 16,50 1,475 96,512 30,462
10 | 50 | 1000 | 2,0 45 14.50 1,930 139,918 15,295
11 50 | 1000 | 2,0 45 14,50 1,957 139,509 15,339
12 | 50 | 1000 | 2,0 45 14,50 1,957 139,918 15,295
13 50 | 1400 | 2,5 35 | 5,80 1,796 107,759 23,571
14 | 50 | 1400 | 2.5 35 15,70 1,796 109,319 23,235
15 | 50 | 1400 | 2,5 35 |5,80 1,877 107,434 23,628
16 | 50 | 1800 | 1,5 40 13,50 2,011 177,762 16,539
17 | 50 | 1800 | 1,5 40 13,70 2,038 168,919 17,405
18 | 50 | 1800 | 1,5 40 13,50 2,038 179,894 16,343
19 | 60 | 1000 | 2,5 40 4,00 2,091 156,600 13,665
20 | 60 | 1000 | 2,5 40 14,50 2,118 139,918 15,295
21 60 | 1000 | 2,5 40 14,50 2,145 139,097 15,385
22 | 60 | 1400 | 1,5 45 13,60 2,279 174,129 14,587
23 60 | 1400 | 1,5 45 13,50 2,466 178,168 14,256
24 | 60 | 1400 | 1,5 45 13,70 2,413 168,281 15,094
25 | 60 | 1800 | 2,0 35 2,60 2,386 239,295 12,286
26 | 60 | 1800 | 2,0 35 12,70 2,413 232,000 12,672
27 60 1800 2,0 35 2,60 2,359 240,385 12,230

3.1. Xy dung cic phwong trinh hdi quy
tir thue nghiém theo phwong phap RSM

Qua két qua nghién ciru thyc nghiém (Béng
2), tac gia da xay dung duoc cac phuong trinh
hoi quy du doan thoi gian siy TGS = T, (), ty

1¢ HNPH cua tom khé R =R (gVLA/gVLK),
suét tiéu hao nang luong SEC = SEC, (kWh/
kgH, O) nang suét tach am W = W, (g/h) cho
tom sy bang IR-HP.
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3.1.1. Phuong trinh hoi quy di dodn thoi

gian sdy tom thé 7, (phit)

Bang 3. Két qua phan tich phwong sai ANOVA cho thiét ké thi nghiém dy do4n ()

Ngudén | DF SS MS F P Ghi cha

Hbi quy 8 43,814 5,4768 250,63 0,000 Y nghia

t 1 30,160 30,1606 1380,23 0,000 Y nghia

P 1 3,920 3,9200 179,39 0,000 Y nghia

\Y% 1 3,8272 3,8272 175,14 0,000 Y nghia

H 1 0,1089 0,1089 4,98 0,039 Y nghia

t2 1 0,2535 0,2535 11,60 0,003 Y nghia

IP? 1 1,5807 0,5807 26,58 0,000 Y nghia

V? 1 3,8935 3,8925 178,18 0,000 Y nghia

H2 1 1,0696 1,0696 48,95 0,000 Y nghia
Sai s6 18 0,3933 0,0219

Téng 26 44,2074

Trong do: R* = 99,11%, gia tri du doan
R2(Pred) = 99,78%, gia tri hiéu chinh R*(Ad))
= 99,86%, SS la tong binh phuwong, MS la
binh phuong trung binh, DF 1a bac tu do, F 1a
ty 1& phuong sai cua Fisher, P 1a gia tri thong
ké. Két qua phan tich phuong sai ANOVA
cho phuong trinh bac 2 du doan 1, (h) duoc
trinh bay trong Bang 3 va cho thay he sO R2=
99,11%, d6 léch chuan thap (S =0,147824),
gia tri du doan 13i thip (PRESS = 0,885). Bén

canh d6 cac thong sé sy nhu't, IP, V, H t2, IP?,
V2, H? déu c6 gia tri p < 0,05. Hon nira, gia
tri R2, R? (Pred) R%(Adj) ciia phuong trinh hoi
quy lan lugt 1 0,9911, 0,980 va 0,9871, cac
gia tri cua R? rat gan t6i 1. Piu nay co thé két
luan rang phuong trinh hdi quy da xay dung
duoc 1a phu hop, ¢6 y nghia vé mat thong ke.
Nhu vay, phwong trinh ho6i quy (3.1) 1a du tin
cay dé du doan T,y [h] cho tom the chén tring
sdy bang IR-HP.

o =52,1222-0,3350¢+0,004277IP—11,9667V —1,3666H +

0,0020555¢> —1,9444.10° IP* +3,2222)* +0,016888H

3.1.2. Phurong trinh hoi quy dw dodn sudt
tiéu hao nang luong SEC,, (kWh/kg H,0)

Két qua twong tu khi phan tich ANOVA cho
SEC,, cho thiy gia tri P cia phuong trinh h01
quy la rat nho so v6i 0,05 nén cac thong sb say
nhu (1), (IP), (V), (H), (), (IP?), (H?), (V?) 1a
¢6 anh huong dang ké dén mé hinh. Hon nira,

3.1)

Gi4 tri R? ctia phwong trinh hoi quy 14 0,9962,
cac gia tri R? rat gan toi 1. Diéu nay co thé két
luén rang phuong trinh hdi quy duoc dua ra la
phu hop va ¢ y nghia vé mit théng ké. Nhu
Vay, phuong trinh héi quy (3.2) 1a du tin cay
dé du doan SEC, cho qua trinh sdy tom thé
bang IR-HP.

SEC,,, =209,851—1,5142¢+0,02846/P —55,0715V —5,8063H +

0,0096¢*> —9,0621.10°IP* +15,0356V* +0,07359H*

3.1.3. Phuong trinh hoi quy dw dodn ty 1é
hut nuoc phuc héi tré lai cia tom thé khé R
(gVLA/gVLK)

Két qua phén tich phuong sai ANOVA
cho phuong trinh bac 2 du doan ty 1¢ HNPH
cua tom kho RTN cho thiy cac hé sb cua 2 va
H2 déu co gia tri P 1a 0,243 (P > 0,05) do do6

N
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(3.2)

dod tin cay la nhé hon 95% nén cac hé ) nay
anh huong khong dang dé dén mé hinh hdi quy
(3.3), cac thong sb khac nhur t, IP, V, H V2, IP?
déu c6 gid tri p < 0,05. Hon nita, cac gia tri R2,
R? (Pred) R? (Adj) ctia phuong trinh hdi quy
lan luot 1a 0,986, 0,968 va 0,979, cac gia tri
ctia R? rt gan t6i 1. Piéu nay cho thiy phuong
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trinh hdi quy dugc dua ra 1a phu hop va c¢6 y
nghia vé mat thong ké. Nhu vay, phuong trinh

hoi quy (3.3) du tin cay dé du doan ty 16 HNPH
cta tom thé chan trang say bang IR-HP.

R, =—4,697+0,0625¢+0,00112/P +1,736) +0,0816/H

—3,444.107IP* —0,470V*

3.1.4. Phurong trinh hoi quy dw dodn ning
sudt tach am W, (gh)

Két qua phan tich phuong sai ANOVA) cho
phuong trinh bac 2 du doan ning suat tach 4m
W._, cho théy hé s6 £ va H? ¢6 gié tri lan luot I
0,127 va 0,180 (P> 0,05), do d6 d tin cdy la nho
hon 95% nén anh huong khong dang ké dén mo
hinh héi quy, cac thong s6 khac nhut, IP, V, H, V2,

(3.3)

IP2 déu co gid tri p < 0,05. Hon nira, gia tri R, R?
(Pred) R? (Adj) cua phuong trinh hi quy 14n luot
13.0,9924, 0,9828 va 0,9890, cac gia tri ciia R? rat
gan t6i 1. Piéu nay co thé két luan ring phuong
trinh hoi quy duoc dua ra la phu hop, ¢6 y nghia
vé mit thong ké. Nhur véy, phuong tnnh hoi quy
(3.4) du tin cay de du doan ning sut tich 4m
trong qua trinh sdy tom thé bang IR-HP.

W, =—407,839+1,057¢t—-0,240/P+ 461,711V + 7,522 H

+0,0001057P* —123,1941>

3.2. T6i wu héa da muc tiéu xac dinh ché
do siy tom thé bang IR-HP

3.2.1. Két qua 16i wu héa xdc dinh ché do
sdy

Dé x4c dinh dugc cac thong sb sdy sao cho
thoa mén cac muyc tiéu I nang suat tich am 16n

(3.4)

nhét, thoi gian sy tom 1 nho nhét, chat lwong
san pham tom kho t6t nhit va tiéu hao ning
luong 14 bé nhit. Nghién ctru di tién hanh t6i
wu hoéa da muyc tiéu bang phuong phiap RSM
véi cac thong s6 dau vao, cac rang budc va cac
muc ti€u dugc trinh bay trong Bang 4.

Bing 4. Muc tiéu toi wu va mién rang budc

STT Thf)ng SO Sa'yA va Muc tiéu Gisi Ean Gia tr} G101Ahan Trong s6
ham muc tiéu duéi muc tiéu trén
1 |t[°C] Trong khoang 40 60
2 |V [m/s] Trong khoang 1,5 2,5
3 |H[cm] Trong khoang 35 45
4 |IP[W] Trong khoang 1000 1800
5 |1, [h] Lén nhat 2,60 2,75 6,50 1
6 |W, [g/h] Lén nhat 96 235 240 1
7 |R, [gVLA/gVLK] Lén nhat 1,39 2,47 2,47 2
8 |SEC,, [kWh/kg H O] Nho nhét 12,23 12,50 30,60 2
;;’:::;z?::e ™
0.93746ty — --E‘]j _ - !_
T — 1™
e N I
s I N | NI 7
Targ: ';.4650 N el

Hinh 3. D6 thi tdi wu héa da muc tiéu.

Két qua ti wu hoa da muc tiéu trén Hinh 3
cho thay gia tri ky vong cia ham muc tiéu la
0,93746, gia tri nay rat gan vdi 1. Do do, két

qué tdi wu cho cac ham muc tiéu nhu T, [h],
Wi [g/h], R [g VLA/gVLK] va SEC, [kWh/
kgH,O] la phu hop [7- 9]. Nhu vay, thong s
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sdy ti wu cho tom thé chan tring khi siy bang
IR-HP nhu sau: nhiét do séy t=159,50°C; cong
sudt hdng ngoai IP = 1750 W; van tac nhén
sdy V = 1,98 m/s; khoang cach hong ngoai H
= 35,23 cm. Ung vo1 ham muc tiéu cho thoi
gian sdy ngén nhét 1a 2,753 h, ning suit tach
am lon nhat dat 228,71 g/h (W da dugc tinh
cho 1 mé sy 1a 1000g twong ducmg VO‘l 48 con
tom thé tuoi, theo do néu tinh cho mdi con tém
kho, nang suit tach am W s€ 1a 4,76 g/h), ty
1€ R cao nhit dat 2,38 gVLA/gVLK va sut
tiéu hao ning lugng SEC thap nhat dat 12,54
kWh/kgH,O.

3.2.2. Panh gia do tin cdy cua moé hinh duw
doan so voi thuc nghiém ¢ ché do sdy 16m t6i uu

Két qua nghién ctru trén Bang 5 cho thay sai
s6 cua gia tri (t,,, Ry, SEC, W.) dugc du
doan tir cac phuong trinh tir (3.1 + 3.4) so voi
cac gia tri cua (T, RrN SECTN,WTN) duoc xac
dinh tir thyc nghiém o ché do sdy t6i uu 1a rat
nhd, khoang tir 4,18 + 8,4 %. Két qua trén cho
thiy sai s6 gita gia tri du doan va thuc nghiém
1a nhé hon 9%. C6 thé noéi gia tri du doan va
thuc nghiém cé sy pht hop v6i nhau dén 91%.
Nhu vay, két qua du doan tur phuong trinh Ia
phu hop véi thuc nghiém. Theo do, ap dung
cac phuong trinh trén dé du doan cac muc tiéu
nhu Ty RTN, SECTN, Won Vao nghien ctu ly
thuyét vé truyén nhlet truyen chat hodc tinh
toan nhiét, thiét ké ti sdy tom bang IR-HP.

Bang 5. Panh gia d§ tin cay ciia mo hinh du doan so véi thuc nghiém

Dy doan tir cdc Két qua thuc nghiém
Stt Ham muc tiéu phuong trinh hoi quy ot dua SILE g Sai s0 (%)
) o che do say toi uu
(3.1+3.4)

1 | Thoi gian sdy 1. (h) 2,89 4,74
Ty 1€ htit nudce cia tom kho R

2 ’ 2,26 8,48
(gVLA/gVLK) ’ ’

3 |Nang suit tich &am W_, g/h 228,70 219,12 4,18
Suit tiéu hao niang lugng

4 ; 12,54 13,25 5,39
SEC_,, (kWh/kgH O)

3.3. Panh gia chit lwgng ciia tom thé sdy
6 che do toi wu so véi cac phwong phap say
khac

3.3.1. Panh gid chat lwong tom thé khé theo
diém chat luwong cam quan va kha nang hut
nuoc phuc hoi

Bang 6. Panh gia chét lwrgng ciia tom bing phwong phap siy IR-HP so véi HP va IR

Diém chét luong | 1Y 1€ hiit nude phuc
STT Phuong phap siy \ rong hoi cta tom the R,
cam quan (diém) N N
(%)
Séy tom bang IR-HP 18,74 93,77
2 | Séy tom bang hong ngoai IR 17,16 76,81
3 |Siy tom bang bom nhiét HP 18,11 85,98

Két qua nghién ctru trén Bang 6 va Hinh 4a
cho thdy mau tom thé sdy bang IR-HP c6 mau
sdc ty nhién nhu cua tom trude khi séy, diém
chat lugng cam quan (CLCQ) cao nhat la 18,74
diém, dat loai tot, ké tiép 1a tom sy bang HP
¢6 diém CLCQ dat 18,11 diém, loai tot (Hinh
4b), thip nhat 1a miu t6m sdy bang IR c6 diém
CLCQ dat 17,16 diém dat loai kha (Hinh 4c)
[6]. Hon nita, két qua trén Bang 6 ciing cho thay
tom kho siy bang IR-HP c6 kha nang hat nudc
phuc hoi tré lai cao nhat dat 93,77%. Diéu nay

20 o TRUONG DAI HOC NHA TRANG

6 thé giai thich 1a tom kho sdy bang IR-HP
& ché do sdy toi uu c6 qua trinh truyén nhiét,
truyén chat phu hop nén bé mit ngoai cua tom
khong bi tao mang va ciu triac bén trong than
con tom kho xép, qua trinh thoat am tét, thoi
gian sdy ngin nhat khoang 174 phut (Bang 5),
nén diém CLCQ cao va kha ning HNPH cua
tom kho dat gan nhu trang thai cia tom tuoi
trude khi say. Nhu vay, tom kho sau khi siy &
ché d6 tdi wu co chat luong 13 tot nhat.
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a) Mau tom sy bang IR-HP

3.3.2. Bién doi thanh phan héa hoc ciia tom
thé theo thoi gian say

b) Miu t6m sy bang HP
Hinh 4. Hinh anh danh gia chit lwong cim quan ciia tom khé theo phwong phap siy.

¢) Miu tom sy bang IR

Bing 7. Bién doi ciia mgt s6 thanh phan héa hoc trong tom thé theo thoi gian siy

Thoi gian say . . Ham luong | Ham lugng tro Ham lugng
STT © (phat) Ham luong protein (%) |, 44 (9 tong (%) | Carbohydrate (%)
2 0 24,51 3,48 1,20 1,35
3 60 36,17 3,04 1,25 1,35
4 120 47,19 3,68 2,55 1,62
5 160 5881 3,15 5,66 1,25

Két qua phan tich trén Bang 7 cho thay
cac thanh phan hoa hoc chinh trong tom thé
¢ su bién d6i theo thoi gian sdy. Cu thé Ia
ham lugng protein trong tom tang 34,3%, chat
khoang tang 4 46%, lipid gidm nhe khoang
0,33%, ham luong am giam 50% va, chét xo
gan nhu khong di theo thoi gian siy. Ham
luong lipid c6 su giam nhe 1a do lipid 1a chat
dé bi oxy hoa tao thanh san pham cap thap,

dac biet khi thoi gian sdy bi kéo dai hoéc nhiét
d6 say cao. C6 thé noi phuong phap sdy tom
bang IR-HP cho thoi gian sy ngan va han ché
thap nhat muc d6 giam ctia ham luong lipid,
ning cac chit luong cua tom kho. Nhu vy,
phuong phéap siy IR-HP 1a phu hop dé sy
t6m thé chan tring.

3.3.3. Danh gid chat lwong tém khé theo chi
tiéu vi sinh vat va an toan thuc phcfm

Bang 8. Két qua kiém nghiém vi sinh ciia miu tdm kho siy ¢ ché dé tdi wu so véi phwong phap khac

STT Tén mau Coliform, Téng vi sinh vat | E. coli, I;F;mngmsgnbag étrlrrl Salmonella,
PMN/g | hiéu khi, CF F o F
/g | hiéu khi, CFU/g | CFU/g mée, CFU/g CFU/g
Tom sdy bang IR-HP <3 1,3.10° KPH KPH KPH
2 | Tém sdy bang hdng ngoai <3 2,2.103 KPH KPH KPH
3 | Tom sdy bang bom nhiét <3 3,9.10° KPH KPH KPH

Két qua phan tich trong Bang 8 cho thay cac
chi tiéu vé vi sinh nguy hai trén tom kho nhu
E.coli, Salmonella déu khong phat hién (KPH),
cac chi tiéu con lai 1a nho hon rat nhiéu so voi
tiéu chudn vé quy dinh gi6i han cho phép vi
sinh vat trong nhom thirc an kho [13]. Diéu nay
cho thay phuong phap siy bang IR-HP la c6

thé kiém soat duoc sy nhiém vi sinh. Nhu vy,
tom thé kho khi sdy & ché do ti wu da dat yéu
ciu vé tiéu chudn vi sinh theo Quyét dinh s6
46/BYT-2007 cia Bo Y té.
4. KET LUAN VA KIEN NGHI

4.1. Két luan

Két qua nghién ctru tdi wu hoa qua trinh sdy

TRUONG DAI HOC NHA TRANG e 21



Tap chi Khoa hoc - Cong nghé Thuy san

S6 3/2022

tom thé bang phuwong phap IR-HP d xac dinh
duoc ché do sa‘iy t6i wu: nhiét do séy t=59,5°C,
van tde gi6 V = 1,98 m/s, khoang céach buc
xa hong ngoai H = 35,23 c¢m, cong sut hong
ngoai IP = 1750 W, d6 4m tuong d6i ciia khong
khi sdy ¢ = 15 + 17%, do ém ban dau ciia tom
thé W, = 70%, do a am cubi cua tom dat W
20 £ 1% tuong ung vdi thoi gian say ngan dat
2,753h, kha niang hat nudc phuc hdi cao nhat
dat 2,47 gVLA/gVLK va suit tiéu hao ning
lugng nho nhat dat 12,54 kWh/kgH, 0.

tiéu hao nang luong SEC, ty 1€ hut nudc phuc
hoi ciia tom kho, (mg dung trong tinh toan
thiét ké h¢ thong say IR-HP véi quy mé cong
nghiép, san xuat ra mat hang tom thé kho dam
bao chat luwong va v¢ sinh an toan thuc phém va
tiét kiém ning luong.

4.2. Kién nghi

Nghién ctru x4c dinh bién d6i thong sb nhiét
vat Iy ciia tom thé theo nhiét do va thanh phan
hoéa hoc tir d6 c6 thé xac dinh ché do sy tom
bang phuong phap mé phong qua trinh truyén

duoc 1a co s dé du doan thoi gian say, suét

Ché @6 sdy t6i uu va cac mo hinh toan thu nhiét, truyén cht.

TAI LIEU THAM KHAO

10.

I1.

Tiéng Viét
Lé Nhu Chinh, Nguyén Nguyén An, Pham Vian Tuy (2018), “Nghién cieu dnh hiong ciia mét s6 phiong
phdp sdy dén chdt lwong tom the chdn trang khé xudt khaw”, Tap chi Nang lugng nhiét, s6 142, pp 16 -32.
Lé Nhu Chinh, Khong Trung Thang, Nguyén Cong Tao (2022), “Nghién ciru t6i wu hoa qud trinh sdy bo
sdp bang bom nhiét két hop véi bikc xa hong ngoai”, Tap chi Cong nghiép nong thon- s6 46, pp 45-54.
Lé Nhu Chinh, Nguyén Vin Phiic, Huynh Vian Thao, Nguyén nguyén An (2021), “Nghién ciru ché tao may
scfy b[ing bom nhiét két hop burc xa h5ng ngogi dé sdy nong san va thuy san”, Tap chi KHCN thuy san, $6
1/2021, pp 19-25.
D& Anh Tuan, Nguyén Hiru That, (2107), “T6i wu héa dé nhdam bé mat va béc tach vit liéu trong phay
thép SKD61 dd téi bang phirong phdp Taguchi va mdt dap vmg”, Tap chi Khoa hoc & Cong nghé - S6 14/
Thang 6, pp 22-26.
Pham Anh Tuan, Vii Thi Nga, Ta Phuong Thao, Vii Ngoc Diing (2021), “T6i wu hoa qud trinh sdy 6t bang
phwong phép sdy bom nhiét két hop hong ngoai”. Tap chi Cong nghiép nong thon, sb 40/2021.
Mai Tuyét Nga, Nguyén Thuan Anh, Tran Thi My Hanh (2021). “Pdnh gid va du dodn chdt lwong thity
san bcing phuwong phdap cam quan”, NXB Nong Nghiép Ha Noi.
Tiéng Anh
Minitab, Inc. (2000), “MINITAB User s Guide 2: Data Analysis and Quality TooTo”,
ISBN 0-925636-44-4.
N.R. Nwakuba, O.C. Chukwuezie, G.U. Asonye and S.N. Asoegwu (2018), “Energy analysis and optimi-
zation of thin layer drying conditions of okra”, Innovation & Technologies for Sustainable Agricultural
Production & Food Sufficiency, Vol. 14, pp 129-148.
Luo Lei, Kang Xinyan, Zhu Wenxue, Ren Guangyue, Duan Xu, Ji Qinghua, Zhang Kuan, Ma Yongzhe
(2016), “Optimization of Far-Infrared Assisted Heat Pump Drying Parameters for Quality Control of
Dried Honeysuckle”, Vol.37, pp 07-12.
R. Chakraborty, P. Mukhopadhyay, M. Bera a & S. Suman., (2011), “Infrared-Assisted Freeze Drying of
Tiger Prawn”: Parameter Optimization and Quality Assessment. Drying Technology, Vol 29, pp 508-519.

Printed in the USA,

Song Xiaoyong (2013). “Banana Chip Drying Using Far Infrared-Assisted Heat Pump”. The Philippine
Agricultural Scientist” Vol. 96 No. 3, pp 275-281.

22 o TRUONG DAI HOC NHA TRANG



Tap chi Khoa hoc - Cong nghé Thuy san S6 3/2022

12. Song Xiaoyong, Cheng Luming (2014) “Study of Iron Yam-Chip (Dioscorea opposita Thunb. cv. Tiegun)
Dehydration Using Far-Infrared Radiation Assisted Heat Pump Drying”. Journal of Food and Nutrition
Research, 2015 3 (1), pp 20-25.

13. Quyét dinh S6: 46/2007/QD-BYT (2007) “Quy dinh gidi han t6i da 6 nhiém sinh hoc va héa hoc trong
thwee pham” ciia B9 Y Té Viét Nam.

14. https://vasep.com.vn/san-pham-xuat-khau/tom/xuat-nhap-khau/xuat-khau-tom-nam-2022-duoc-du-bao-
dai-thang-cao-hon-nam-truoc-it-nhat-10-25013.html (Vasep Online, 2022, Xuét khau tom nam 2022 duoc
du bao dai thang, cao hon nam trudc it nhat 10%), Truy cap ngay 2/9/2022.

TRUONG DAI HOC NHA TRANG o 23



