KHOA HOC CONG NGHE

NGHIEN CUU TOI UU HOA CONG NGHE SAY CA DU
BANG PHUONG PHAP SAY PHOI HOP BOM NHIET VA
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Bai b4o nay trinh bay két qua t6i vu héa cong nghé sdy ca du bang phuong phap sdy phdi hop bom nhiét va
birc xa héng ngoai. Ung dung phuong phap nghién cttu thuc nghiém da yéu t6 theo phuong an quy hoach
thuc nghiém bac 1 Box-Wilson da thiét 1ap duwoc mo hinh toan: Y= 5,50 + 0,29X, + 0,56X,+ 0,07X,- 0,5 X, X, —
0,34X, X+ 0,39X,X,, biéu dién mdi quan hé gitta thoi gian sdy Y v6i nong do sorbitol ngdm nguyén liéu X,
nhiet do sdy X, va téc do gio X,, trong d6 nhiet do sdy X, 1a yéu t6 co anh huong 16n nhat dén thoi gian say.
Két qua toi vu hoa da xac dinh duoc gia tri t6i wu clia cac yéu té vao: néng do sorbitol 12%, nhiét do say
58,5°C, toc do gi6 1,84 m/s va gia tri t6i uu cta thong so ra: thoi gian sdy 5,83 giv. Ca du sdy & diéu kién toi
uu nay dat chat luong cam quan, vé sinh an toan thuc phdm va cé chat lugng vuot troi so voi cac phuong
phap sy bang khong khi néng va phoi niang. Két qua nghién cttu trén 1a co sé quan trong dé hoan thién
cong ngheé va trién khai trng dung rong rai phuong phap sdy phoi hop bom nhiét va bitc xa hong ngoai trong

san xuat.

Tu khoa: C4 du, sy bom nhiét, siy birc xa hong ngoai, c4 du kho.

1. AT VAN BE

Ca du hay con duoc biét dén 1a ca lu du, véi tén
khoa hoc la Sciaenidae. Pay 1a loai ca thuoc bo ca
vuoc (Perciformes), song ngoai bién va duoc phan bo
& cac viing bién nhiét doi va can nhiét doi voi khoang
270 loai. O vung bién Viet Nam, woc tinh c6 khoang
20 loai, bao gbém: ca du bac, ca du kém, ca du séc, ca
du1 16 tai den, c4 du d6 da, ca di mang den,... [1], [3].

C4 du nhiéu thit va it xwong, phan than sau cta
ca c6 nhiéu mo. Loai ca nay c6 vi ngot diu, déo va dic
biét thit mém, hau bui. Gia tri dinh duong (g/100 g):
protein 18 g; carbohydrate 6 g, chat xo 0,4 g,... Véi
chat luong thit ngon, gia tri dinh duong cao, ca du
duoc ché bién thanh nhiéu mon an truyén théng, hop
kh4u vi véi khach hang & nhiéu ving mién trong ca
nuoc.

Hién nay san phdm ca du duoc bao quan tuoi &
dang dong lanh, wép mudi hodc ché bién & dang kho,
trong d6 khoi lugng ca du ché bién & dang kho ting
nhanh do kéo dai duoc thoi gian bao quan, dé ché
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bién thanh nhiéu moén an ngon nhw: chién thuong,
chién gion, chién s6t, nuéng,...Dic biét ca du kho
mot nang duoc ché bién tir ca du soc (c6 kich thude
16n khoang 2-3 lan loai ca du thong thuong) thanh
cac mon an dic san nhu: ca du kho mot ning nuéng
chdm muéi 6t, ca du kho mot nang chién tdi 6t va ca
du kho mot nang chién gion,...

D€ lam kho ca du, hién nay nguoi ta van dung
phuong phap phoi nang, dung 10 sdy thi cong voi tac
nhan sy 1a khoi 10 hoac thiét bi sdy voi tAc nhan siy
la khong khi duoc dot néng qua calorife kiéu khi -
khoi... Cac phuong phap nay cé wu diém la don gian,
chi phi dau tr thdp nhung c6 nhuoc diém 1a luon phu
thuoc vao diéu kién thoi tiét, san phdm kho khong
déng déu, ton nhiéu dién tich san phoi, cong lao
dong phu va kho ap dung co khi hoa, tu dong hoa.

Mot trong nhimg ky thuat sdy méi c6 nhiéu vu
diém hién nay la sdy phéi hop bom nhiét va buc xa
hong ngoai. Cong nghé nay giam thoi gian sdy, cho
phép sdy & nhiét do thap dé han ché dén muc thip
nhat sy gidm sut chat luong san phdm do nhiét, phu
hop véi vat liéu sdy c6 lien két keo - mao dan nhu
thit, ca néi chung va ca du noi riéng [2], [4], [5], [6].
Hon nita cong nghé say nay con han ché sy bién tinh
c6 thé 1am giam diac tinh quan trong cia nguyén liéu
sdy d6 la kha nang tai hydrat hoa sau sdy [7], [8], [9].
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Vi vay, viec nghién cttu xac dinh ché do sdy toi wu
cho san phdm ca du bing phuong phap siy phéi hop
bom nhiét va birc xa héng ngoai dé hoan thién cong
nghé sdy nhim trién khai tng dung rong rai trong
san xuat 1a van dé cap thiét.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

2.1.1 Vat liéu thi nghiém

Vit lieu nghién citu 1a ca du bac (Argyrosomus
argentatus) tuoi dung trong nghién ctu cé khoi
luong tir 100 - 150 gram/con, dugc thu mua tir huyén
Can Gio, TP. H6 Chi Minh c6 do 4m ban dau 79,60%.
Ca sau khi duoc thu mua duoc wép da va duoc bao
quan trong thung x6p cach nhiét va duoc van chuyén
dén Phong thi nghiém, Truong Pai hoc Cong nghiép
Thuc phdm TP. HCM. Tién hanh rtra sach bang nuéc
mudi c6 noéng do 1% khoang 5 phut dé loai bo tap
chat, sau do duoc ngam trong dung dich sorbitol c6
nong do tir 2-12% tity theo timg thi nghiém, trong thoi
gian 30 phut voi muc dich 1a @é ca du kho co kha
niang tai hydrat héa (kha ning hoan nguyén) tro lai
trang thai gan giong ban dau va ca gitt duoc mau tu
nhién, tiép theo chan qua nudc s6i 90°C trong thoi
gian 15 gidy, v6t ra, dé rao. Sau do6 ca du duoc dem di
sy trong thiét bi say thi nghiém kiéu bom nhiét phoi
hop btic xa héng ngoai dén do 4m tir 24 + 0,3%.

2.1.2. Thiét bi thi nghiém

N\

5 — TNZ —
Hinh 1. Thiét bi sdy bom nhiét két hop birc xa hdng
ngoai

Ky hiéu: 1. Vo ti sdy; 2. Gid donguyén liéu dang
Juoi: 3. Nguyén liéu say; 4. Pén buc xa hong ngoai; 5.
Bo phin phan phoéi gio; 6. Dan lanh; 7. Dan ngung
(d4n nong),; 8 Mdy nén lanh; 9. Van tiét Iuu.

Str dung thiét bi siy thi nghiém phdi hop bom
nhiét va bic xa héng ngoai do Truong Dai hoc Cong
nghiép Thuc phdm thanh phé Ho Chi Minh ché tao.
So @6 nguyén ly ciu tao thiét bi siy trén hinh 1.
Nguyen ly 1am viéc ctia thiét bi sdy nhu sau: Khong

khi 4m duoc quat hat ra tir budng sdy dugc 1am lanh
va tach 4m khi qua gian lanh, sau dé duoc gia nhiét
khi di qua gian nong dén nhiét do nhat dinh, roi théi
qua bé mat nguyén liéu duoc gia nhiét bing cac dén
btic xa hong ngoai dé nhan 4m thoat ra tir vat liéu
sdy. Khong khi nay duoc dua tré vé gian lanh thanh
vong tuan hoan.

2.2, Phuong phap nghién ctru

2.2.1. Phuong phap nghién cuu thuc nghiém

Ap dung phuong phap qui hoach thuc nghiém
dé nghién cttu 4nh hudng dong thoi cia 3 yéu t6 vao:
Néng do6 sorbitol Z; (%), nhiét d¢ sdy: Z, (°C), van toc
gi0 Z, (m/s) dén thoi gian say Y(h).

Ma tran thi nghiém duoc xay dung theo phuong
an quy hoach thuc nghiém bac 1 ctia Box-Wilson. S6
luong thi nghiém theo phuong an nay duoc tinh theo
cong thuc [7]:

N=2m 1)

Trong d6: 2™ s6 thi nghiém & mitc trén va dudi
-1;+1):

m- s6 yéu té anh hudng;

Voi s6 yéu to vao m = 3 thi tdng so6 thi nghiém N
=238,

T he toa do Z,,Z,, Z, chuyén sang heé toa do
moi khong thit nguyén X, X,, X, theo céng thiic sau:

Z -7
X- _ i i0 2
A
AZi — Zn ;Zid 3)

X, - gia tri ma hoa ciayéu to thiri (i=1-3);

Zi» Lo, Zig- gid tri thuc cta yéu t6 thtt i & muc
trén, mic co s va muc dudi;

AZ-khoang bién thién ctia yéu t6 thit i;

Zi, Zio, Zig O gia tri ma hoa -1; 0; +1.

Mtic bién thién, khoang bién thién va gia tri ma
hoa ctia ctia cac yéu t6 duoc lua chon theo bang 1.

Mo hinh toan cac ham thoi gian sdy Y dugc biéu
dién bang phuong trinh héi qui bac 1 [7]:

m=l m

Y=b, +ibixi +> Y bxx, @

i=1 =l j=itl

Sau khi kiém tra tinh twong thich ctia moé hinh,
néu mo hinh bac 1 khong thich tng c6 thé chuyén
sang mo hinh bac 2 hodc 3.
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Bang 1. Mttc bién thién, khoang bién thién va gi4 tri

ma ho4 cila cac yéu t8 Z;
Céac muc Cac yéu t6 anh huéng
Z, %) Z,(°C) |Z; (m/s)
(Néng do | (Nhiét | (Van toc
sorbitol) do) gio)
Miic trén (+1) 12 60 3
Mtic co so (0) 7 55 2
Mt dudi (-1) 2 50 1
Khoéng bién thién AZ, 5 5 1
2.2.2. Phuong phdp xdc dinh cdc thong sé cong

nghé cia qud trinh sdy

a. Cdc yéu t0 anh hudng (cdc yéu to'vao):

- Nhiét do dong khi siy duoc xac dinh bang thiét
bi do nhiét do dién t hién s6 ma hiéu SGK-MF-904
(Hong Kong), khoang do -40°C - 200°C, sai s6 +
0,5°C.

- Van toc gié duoc xac dinh bang thiét bi do toc
¢ gio Testo 405 - V; (Prrc).

- Dung dich sorbitol: tinh khiét do Hang Merck
(btic) cung cap.

- Do 4m vat liéu sdy duoc xac dinh bang phuong
phap sdy dén khéi luong khong d6i & 105°C. Do 4m
ctia mau duoc tinh theo cong thic [6]:

., (G4 +Gy) 1009
TG -6

Trong d6: X- Do 4m cta vat lieu sdy (%); G- Khoi
luong coc sdy va mau thir truée siy (g); G, Khoi
luong coc thit va mau thir sau say (g); G- Khoéi luong
coc sy (g).

- Mttc do bién d6i do 4m trong qua trinh siy
duoc tinh theo cong thic thuc nghiém [2]:

— W
G,(100 — W) %)
G2 (6)

Trong d6: G,, G,: Khéi luong ctia nguyén lieu
truoc va sau khi sdy (g). W;, W,: Do 4m cta nguyén
lieu trudc va sau khi say (%).

W, = 100 —

b. Céc chi tiéu kinh té - ky thuat (cdc thong so
ra):

- Thoi gian sdy Y(h) 1a khoang thoi gian thuc
hién mot mé sdy duoc tinh tir liuc bat dau siy dén khi
san pham dat do kho theo yéu cau cong nghé 24% va
duoc xac dinh bang dong hdé do thoi gian thong
dung.

- Ty lé tai hydrat héa H,, (%): can 20 gam (m,) ca
du da duoc sdy kho cho vao vao 250 ml nudc cat. Sau
15 phut vot cé4 ra, dé rdo nudc trong 5 phut va can
khéi luong mau ca du da ngam nuoc (my). TV 1é tai
hydrat hoa ctia ca du duoc tinh theo cong thic [2]:

H, === (%) ()

- Chat luong cdm quan ctia ca kho Q (diém)
duoc danh gia theo phuwong phap cho diém voi thang
diém 20 mo phong theo TCVN 3215-79.

- Phuong phap xac dinh vi sinh vat: Xac dinh
téng s6 vi sinh vat hiéu khi (Cfu/g) theo TCVN5367:
1991; xac dinh E. coli (Cfu/g) theo TCVN 7924-2008;
xac dinh Coliforms (Cfu/g) TCVN 4882:2007; xac
dinh Samonella (Cfu/g) TCVN 4829: 2005; xac dinh
V. cholerae (Cfu/g) TCVN 7905-1:2008; xac dinh S.
aureus (Cfu/g) TCVN 4830-1: 2005.

2.2.3. Phuong phap xut Iy s6'liéu thi nghiém

Mbéi nghiém thtc duoc 1ap lai 3 1an. Phan tich
thong ké, ANOVA, hdi quy va téi uu hoéa bang phan
mém Statgraphics centurion XVI, Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua nghién ctru thye nghiem sdy ca di

Tién hanh thi nghiém sy ca du theo phuong an
quy hoach thuc nghiém bac 1 Box-Willson. Ma tran
va két qua thi nghiém duogc ghi trong bang 2. Gia tri
thi nghiém ham thoi gian sdy Y 1a trung binh cong
ctia 3 lan thi nghiém lap lai.

Bang 2. Ma tran va két qua thi nghiém theo mé hinh bac 1 Box-Wilson

S6 thi nghiém | Z; Z, Z: | Xi | X2 X5 | Xixe | Xixs X5 Xiog Y
1 2 50 1 - - + + - - + 5.6
2 12 50 1 + - - - - + + 7.5
3 2 60 1 - + - - + - + 4.5
4 12 60 1 + + - + - - - 6.0
5 2 50 3 - - + + - - - 5.2
6 12 50 3 + + - + - - 5.5
7 2 60 3 - + - - + - 4.6
8 12 60 3 + + + + + + 4.5
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Tt két qua & bang 2, st dung phian mém
Statgraphics centurion XVI, Excel dé xac dinh cac he
s6 hoi quy theo phuong trinh 4. Phan tich thong ke
cho thdy sai chuén cda tit cd cAc mau déu nhé hon
0,05%. Két qua nay chimg t6 c6 sw phu hop gitta ly
thuyét va thuc nghiém, dong thoi ddm bao do tin cay
trong nghién ctu thuc nghiém. Bang ANOVA ciing

Y= 5,50 + 0,29, + 0,56X,+ 0,07X,- 0,5 X, X, — 0,34X,Xot+ 0,39X, X,

T phuong trinh hoi quy (7) cho thiy, voi cac
yéu t6 anh huéng dén qua trinh say da duoc Iua chon
trong nghién cttu nay: Nong do sorbitol ngam
nguyen lieu X; (%), nhiet do sdy X, (°C) va van toc gi6
X; (m/s) déu c6 anh hudéng lon dén thoi gian sdy va
chét luwong ca du kho. Trong do nhiet do sy cé tac
dong manh nhat dén thoi gian sdy (b,=0,56), tiép dén
noéng do sorbitol (b,= 0,29) va sau cung 1a téc do gio
(b; = 0,07) (p < 0,05). Nhu vay, trong gi6i han mién
nghién ctu: khi nhiét do sdy cang cao, nong do
sorbitol ngdm nguyén liéu sdy cang thap thi thoi gian
sdy cang ngan.

Giai phuong trinh héi quy ham thoi gian sdy Y
bang cach dao ham riéng déi véi mdi yéu t6 X, va cho
bang 0 duoc hé 3 phuong trinh tuyén tinh. Gidi hé
phuong trinh nay duoc gia tri toi vu dang ma clia cac
yéu t6 vao X;, X,, X; nhu sau:

X, = 1,00
X, = 0,69 ®)
X, =-0,16

Thay cac gia tri X;, X,, X; tit cong thic (8) vao
cong thuc (7) xac dinh dwoc gia tri t6i vu ctia ham
thoi gian sdy Y=5,83 gio.

chi ra méi tuong quan chit ché gitta cac yéu to tac
dong da nghién ctru len ham muc tieu Y (R? > 0,9).
Sau khi tinh toan va kiém tra, dam bao su tuong
thich ctia m6 hinh toan voi thuc nghiém duoc mo
hinh toan bac 1a phuong trinh héi quy dang tuyén
tinh:

)

Chuyén sang gia tri thuc cta cac yéu to X; theo
cong thiec:

Z.=X.AZ.+7) (9)

Thay gia tri X;, X,, X, ttr cong thirc (8) vao cong
thirc (9), co gia tri t6i wu dang thuc ca cac yéu to
vao nhu sau:

Z,=1.00x 5+ 7=12% (10)
Z,=0,69x5+55=585"C  (11)
Z3=0,16x1+2=1,84m/s 12)

Nhu vay, ché do t6i vu sdy ca du bang phuong
phap sdy phéi hop bom nhiét va btcc xa hdng ngoai
la: néng do sorbitol 1a 12%, nhiét do khong khi trong
buong sdy 1a 58,5°C va toc do gié di ngang qua
nguyeén liéu 1a 1,84 m/s.

Trén co s& cac thong so toi uu da tim duoc, tién
hanh 3 thi nghiém lip lai & ché do toi wu ctia cac yéu
t6 vao: Nong do sorbitol Z,=12%, nhiét do dong khi
sdy Z, = 58,5°C, toc do gio di ngang qua nguyén liéu
la: Z,=1,84 m/s. Ngoai viec kiém dinh thoi gian siy,
da xac dinh diém cdm quan chat luong san phdm siy
Q (diém) va ty le tai hydrat hoa H,, (%).

Két qua thi nghiém duoc ghi trong bang 3.

Bang 3. Két qua thi nghiém siy & ché d6 t6i tu ciia cac yéu t6 vao
Mausan | Nong do | Nhietdo Téc do dong | Thoi gian Ty lé tai Chat luong cam
phidm sdy | sorbitol Z; | dong khi khi sdy Z, sdy hydrathoa | quan Q (diém)
(%) sdy Z, (O (m/s) t(h) H, (%)
TN1 12 58,5 1,84 5,80 66,22 18,22
TN2 12 58,5 1,84 5,78 66,12 18,20
TN3 12 58,5 1,84 5,85 66,10 18,18
Gia tri trung binh 5,81 66,14 18,20

Qua s6 liéu trong bang 3 cho thdy, sai s6 giita
giéa tri tinh toan theo phuong trinh héi quy va thuc
nghiém d6i voi ham thoi gian sdy Y 1a 0,34% (nhé hon
5%) c6 thé chap nhan dugc. Nhu vay, cac két qua
nghién ctru xac dinh cac thong so t6i uu vé thoi gian
sdy c4 du dam bao do tin cay. Ngoai ra, sdn phdm ca
du kho co6 chit lwong cdm quan dat loai tot (18,20
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diém) va ty lé tai hydrat hoa 66,12% dat yéu cau cong
nghé.

3.2. Phan tich mét s chi tiéu chdt luong san
phim ca dit kho

Ca du sau khi sdy phéi hop bom nhiét va bic xa
hong ngoai (BXHN), duoc phan tich danh gia chat
luong theo cac chi tiéu: cam quan, vat 1y, hoa hoc va
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vi sinh. Ciing thoi gian d6, da tién hanh phan tich
danh gia chat luong san phdm ca du duoc sdy bang
khong khi néng va phoi ning voi quy trinh xit Iy ca
du truoc khi sdy twong tw nhu khi sy phéi hop bom
nhiét va birc xa héng ngoai. Két qua phan tich danh

gia mot s6 chi tieu chat luong san phidm ca du kho
sdy bang bom nhiét phéi hop bitc xa hong ngoai, siy
bang khong khi nong va phoi nang duoc ghi trong
bang 4.

Bang 4. Két qua xac dinh mot s6 chi tiéu chat leong cta san phdm ca du kho

Chi tieu Két qua
Ché do sy Donvitinh| Sdy bom nhiét két Say bang khong khi Phoi ndng
hop BXHN nong
Néng do sorbitol % 12% 12% 12%
Nhiét do say °C 58,5 55-70°C 33-36C
Van toc gié m/s 1,84 1,2m/s
Do 4m ca ban dau % 79,60 79,60 79,60
Do 4m ca sau khi say % 24 + 0,3%. 24 + 0,3%. 26 + 0,3%.
Chi tiéu cdm quan |Ponvitinh| Sy bom nhiét két Say bang khong khi Phoi ndng
hop BXHN nong
Mau sic Thit ca mau vang, Thit cA mau vang hoi | Thit ca mau vang
sang bong, bé mat sam, it sang bong, bé | sam, it sang bong,
khong co vét den mit khong c6 vétden | bé mit khong cé
vét den
Mui Thit c6 mui thom tu Thit c6 mui thom tu Thit c6 mui thom
nhién cta ca kho du, | nhién ctia cd kho du, |tunhién cia ca kho
khong tanh, khong | khong tanh, hoi co mui | du, khéng tanh, co
hoi khét hoi khét mui hoi khét
Vi Man diu, ngot thit Main diu, ngot thit Man diu, ngot thit
Trang thai Kho déu, thit dai, | Kho déu, thit dai, khong | It kho déu, thit dai,
khong 1an tap chat lan tap chat khong 1an tap chat
Chi tieu vat ly Donvitinh| Say bom nhiét két Say bang khong khi Phoi ning
hop BXHN nong
Ty 1é tai hydrat hoa % 66,12+2,13 63,22+2,14 54,66+2,70
Luong tap chat % 0 0 0
Hoat &6 nudc 0,77+0,03 0,81+0,03 0,83+0,04
Thoi gian h 5,83 6,50 14
Chitieu hahoc |DPonvitinh| Say lanh két hop S4y néng Phoi ndng
BXHN
bo 4am % 24+0,3% 26+0,3% 27+0,3%
Nito tdng so % 13+0,02 13+0,02 13+0,02
Protein tho % 106+0,07 1060,07 1060,07
Eioé,r;gkshol, vi sinh vat Cfu/g 2,6x10? 2,8x10? 3,2x107
E. coli Cfu/g <10 <10 <10
Coliforms Cfu/g Am tinh Am tinh Am tinh
Samonella Cfu/g <10 <10 <10
V. cholerae Cfu/g <10 <10 <10
S. aureus Cfu/g Am tinh Am tinh Am tinh

Qua két qua phan tich & bang 4 cho thdy ca du
sdy lanh két hop bitc xa hong ngoai c6 chat lwong rat

tot va dam bao tiéu chuén vé sinh an toan thuc phdm
theo quy dinh hién hanh ctia Bo Y té.
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a)

©)

Hinh 2. Hinh anh sdy c4 di1 bing bom nhiét phdi hop birc xa hdng ngoai
Ghi chu: a) C4 du twoi: b) C4 du trong thiét bi sdy phoi hop bom nhiét va BXHN: ¢) C4 du kho

So voi siy bang khong khi nong va phoi nang, ca
du say bang phuong phap phéi hop déi luu va birc xa
hong ngoai dadm bao duoc chat lwong cadm quan, cac
chi tiéu héa, ly va vi sinh tot hon so voi ca du say
bang cac phuong phap sdy biang khong khi néng va
phoi nang.

Két qua nghién ciru trén da mé ra trién vong mai
trong viéc tng dung phuong phap sdy phoi hop bom
nhiét va bicc xa héng ngoai dé siy ca di néi rieng va
cac loai thay hai san néi chung.

4. KET LUAN

Két qua nghién cttu thuc nghiém da yéu to theo
phuong an quy hoach thuc nghiém bac 1 Box-Wilson
khi sdy ca du bang phuong phap siy phoi hop bom
nhiét va bttc xa hong ngoai da thiét 1ap duoc moé hinh
toan: Y= 5,50 + 0,29X; + 0,56X,+ 0,07Xs- 0,5 X, X, —
0,34X X+ 0,39X,X;, biéu dién méi quan heé gitra thoi
gian sdy Y v6i nong do sorbitol X;, nhiét do say X, va
toc do gio Xs, trong d6 nhiet do sdy X; 1a yéu to co
anh hudng 16n nhat dén thoi gian siy.

Két qua toi wu héa da xac dinh duoc gia tri toi uu
clia cac yéu t6 vao: nong do sorbitol 12%, nhiét do sdy
58,5°C, toc do gi6 1,84 m/s va gia tri t6i uu ctia thong
s6 ra: thoi gian sdy ngan 5,83 gio. Ca du sdy & diéu
kién t6i wu nay dat chat luong cadm quan, vé sinh an
toan thuc phdm va cé chat lwong vuot troi so voi cac
phuong phap say bing khong khi néng va phoi nang.
Két qua nghién citu trén 1a co s& quan trong dé hoan
thién cong nghé va trién khai tng dung rong rai
trong san xuat.
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STUDY ON THE DRYING CONDITION OPTIMIZATION OF THE HEATING PUMP AND THE
INFRARED RADIATION FOR THE SILVER JEWFISH

Le Thi Hong Anh, Hoang Thai Ha, Dang Xuan Cuong,
Nguyen Thi Thao Minh, Nguyen Thi Phuong, Dinh Huu Dong,
Tien Tien Nam, Duong Hong Quan

Summary

The paper focused on the drying condition of the infrared radiation combining the heat pump for the silver
jewfish basing on the level 1 multi-factor experimental planning model of Box-Wilson. The results showed
the mathematical model (Y = 5.50 + 0.29X1 + 0.56X2 + 0.07X3- 0.5 X1X2 - 0.34X1X3 + 0.39X2X3) that
expressed the relationship between the drying time (Y) and the impact factors (the sorbitol concentration
(X1), the drying temperature (X2), and the wind speed (X3)), in which the drying temperature (X2) affected
the drying time stronger than other factors. The optimization condition of drying was the sorbitol
concentration of 12%, the drying temperature at 58.5°C, the wind speed of 1.84 m/s, and the drying time for
5.83 hours. Dried silver jewfish at the optimum condition got the sensory quality, food hygiene, and safety
higher than the air drying and sun drying methods. The results are a scientific basis for completing the
technology and widely deploying the drying method in production.

Keywords: Silver jewfish, heat pump, infrared radiation, drying, Box-Wilson.
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