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TOM TAT

Ca kéo thu mua tai Tp. Ca Mau dugc sdy bang cdng nghé bom nhiét két hop birc xa hong
ngoai, dua trén thiét ké thi nghiém tdi wu da nhén t6 cua Box-Wilson véi nhan t6 tac dong
(nhiét do say (X1), nong d6 sorbitol (X2), van toc glo (Xa) va ham muc tiéu la ty 1é hydrate hoa
(Y, %). Mau sdy téi uu duge ddi chirng véi mau siy bang cong ngh¢ bom nhiét va cong nghé
say dudi mit troi dua trén céc chi tiéu cam quan, tap chat, hoat 6 nude, nito tdng sb, protein
téng sb, tong sb vi sinh vat hiéu khi, E. coli, Coliforms, Samonella, V. cholerae va S. aureus.
Két qua cho thay ty Ié tai hydrat héa, nhiét d6 sy, van téc gié va ndng do sorbitol c6 méi lién
hé twong quan theo phuong trinh Y = 59,9143 + 0,751607*X:+ 1,71339*X; + 1,24464*X5-
0,62464* X1X, - 0,668393* X1Xs + 1,09839* X,Xs, nhiét d6 sdy anh hudng Ién thoi gian siy
manh hon so véi céc yéu t6 khac. Diéu kién t6i uu sdy ca kéo la sorbitol 10%, nhiét do sy
56 °C, 2,4 m/s, va thoi gian say 14 5,70 gio vai ty 16 tai hydrat hoa cao nhét 62,50%, thoi gian
Say ngén nhat va dat chat lwong cam quan, an toan thuc phdm cao hon so véi cac phuong phap
Say nong va Say dudi mat troi.

Tir khoa: Box-Wilson, bom nhiét, birc xa h(“)ng ngoai, ca keo, séy néng, séy dudi mat troi.

1. PAT VAN PE

Ca keo Pseudapocryptes elongatus, thugc ho ca Oxudercidae phan bd rong ¢ nhiéu nudc
nhu: Théi Lan, Malaysia, An D9, 'Nhét Ban, Trung Qudc va khu vuc Pong bang Song Ciru
Long (Viét Nam). Ca kéo rudt ngan an tap nhu tom nho, giun, sinh vat phu du, hé co thit ca
kéo mém, lién két 16ng 1éo, nén rat nhanh bi hu hong sau khi chét. Hién nay, cé kéo duoc dung
an lau, ca kéo chién va ca keéo kho. Ca keo kho chi yéu duoc 1am kho dudi mat troi, diéu nay
da tan dyng dugc ngudn nang lugng mat troi, nhung chat lugng ca giam nhiéu, thot gian bao
quan ngan, phu thudc nhidu vao thoi tiét va moi truong phoi nang. Cong nghé sdy bom nhiét
da tac dong nhiét 1én bé mat ca hudng vao tim, mic du chat luong cua ca kho da duoc cai
thién, nhung bé mit ca bi nong va kho hon so véi bén trong ca.

Cong nghé¢ sdy bom nhiét két hop birc xa hdng ngoai trén nguyén liéu ca com [1-3], rong
bién [4] va tom [5-7] da c6 hi¢u qua cao hon so v6i cong ngh¢ sdy bom nhiét hay say dudi mat
tro1 vé mét giam thiéu sy bién doi chét lugng cia ‘nguyén li¢u, thoi gian sdy ngin hon, nhiét
d6 sy thap hon, nhitng wu diém nay khong tim thiy & cong nghé siy bom nhiét hay say dudi
mat troi. Tia héng ngoai Xuyén qua nguyén lidu va ning luong birc xa hong ngoai tac dong
lam nudc dao dong va sinh dong ning, sau d6 va cham va sinh nhiét. Két qua dan dén sy phan
tach va khuéch tan nudc tir tim ra bé mit san pham mot cach dong déu, qua trinh siy nhanh
hon, bién ddi x4u vé chat lugng it hon, kha ning tai hydrat hoa ciia san pham say cao hon [8].
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Vi véy, nghién ciru nay tap trung toi wu hoa sdy ca k&o bang cong nghé siy bom nhiét
két hop birc xa hong ngoai va so sanh véi cong nghé say bom nhiét va say dudi mat troi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru

Ca keo twoi (46 am 71,37%, 30-40 con/kg) duoc mua tai thanh phé Ca Mau va van
chuyén khong qua 20 gid ¢ nhi€t do dudi 10 °C vé phong thi nghiém Truong Dai hoc Cong
nghiép Thuc pham Thanh phé H6 Chi Minh dé rira sach bang nudc mubi 0,5% trong 5 pht,
sau d6 ngam ca trong sorbitol 30 phit. Nong d¢ sorbitol dugc bd tri theo Bang 1, 2 va 3. Tiép
theo, c& duoc chan & 90 °C trong 10 gidy, dé rao va siy bom nhiét phdi hop birc xa hong ngoai
dén d6 4m 20 + 0,3%. Dung dich sorbitol tinh khiét do hang Merck (Pic) cung cip.

2.2. B4 tri thi nghiém sy bom nhiét két hop birc xa hong ngoai

Thiét ké thi nghiém theo phuong phap qui hoach thyc nghiém cta Box-Wilson véi 3 yéu
t6 tac dong: Nhiét do siy Z; (°C), néng d sorbitol Z» (%), van toc gid Zz (M/s) va ham muc
tiéu la ty 1¢ tai hydrat hoa Y (%). S6 luong thi nghiém dugc tinh theo cong thirc [9]: N = 2.
Trong do6: 2’“- s0 thi nghiém ¢ muc trén va dudi; m: so yéu t6 anh huong; sb yéu t6 dau vao:
m = 3, va tng sb thi nghiém: N = 2°= 8.

Bién thuc Zi1, Z,, Zs chuyén sang bién ma méi khong thir nguyén Xa, Xz, X3 theo cong
thirc sau:

()

Xi— bién ma hoa ciia yéu t thiri (i=1+3)

Zit, Zio, Zig- bién thuc cua yéu td thir i & mirc trén, murc trung tdm va mirc dudi.
AZi- khoang bién thién cia yéu t6 thu i.

Zit, Zio, Zig €0 gia tri ma hoa -1; 0; +1

Mirc bién thién va gia tri ma hoa ciia cac yéu t6 tac dong thé hién ¢ Bang 1.

Bang 1. Mic bién thién va bién ma hoé cua cac yéu té Z;

C4c yéu té anh huong
Cac mirc Z:1(°C) Z;, (%) Zz (m/s)
Nhiét do Nong do sorbitol Van téc gié
Mic trén (+1) 60 12 3
Mic trung tam (0) 55 7 2
Mirc duéi (-1) 50 2 1
Mc bién thién AZ; 5 5 1

j=i+l
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2.3. Phwong phap phén tich

Nhiét do dong khi nong dugc xc dinh bing thiét bj do nhiét do dién tir hién s ma hi¢u
SGK-MF-904 (Hong Kong), khoang do -40 °C dén 200 °C, sai s0 0,5 °C. Van toc gi6 do bang
thiét bi toc d6 dong khi say Testo 405 - V1 (Purc).

D¢ am vat lidu sdy duge xé4c dinh bang phuong phép siy dén khdi luong khong ddi &
105 °C. Mirc d¢ bién d6i d6 4m trong qua trinh sdy dugc tinh theo cong thirc thuc nghiém [4]:
W (%) = 100 — [G1(100 — W1)]/ Gy, trong do: Gy, G: la khdi lwong cua nguyén liéu trudce va
sau khi sdy (g), W1, W2 12 d6 am cua ‘nguyén liéu trude va sau khi say (%). Thot gian sdy: la
khoang thoi gian thyc hién mot mé say duoc tinh tir lac bat dau say dén khi san pham dat do
khé theo yéu cau cong nghé 20% va duoc xac dinh bang dong hd do thoi gian théng dung.

Ty 1é tai hydrat hoa Hw (%) ca kéo siy duoc thuc hién nhu sau: 20 gam (m;) ca khd ngam
trong 250 mL nudc cat trong 15 pht roi dé rdo nuwéc 5 phit, cudi cling cn mau ngam nudce
(m2) va tinh toan ty I€é tai hydrat hoa cua ca keo theo cng thuc: Hy (%) = (M2 — m1) / m [4].

Danh gia cam quan c& kéo khd theo phuong phap cho diém véi thang diém 20 theo TCVN
3215-79.

Dinh luong protein v nito tong s6 theo tiéu chuan Viét Nam TCVN 3705:1990.

Dinh lugng tong sb vi sinh vat hiéu khi (KI/g) theo TCVN 5367: 1991; Escherichia coli
(Kl/g) theo TCVN 7924-2008; Coliforms (Kl/g) theo TCVN 4882:2007; Samonella sp. (KI/g)
theo TCVN 4829:2005; Vibrio cholerae (Kl/g) theo TCVN 7905-1:2008; Staphylococcus
aureus (KI/g) theo TCVN 4830-1:2005.

2.4. Phan tich di li¢u

_ M&i nghiém thirc duoc 13p lai 3 1an. Phén tich théng ké, ANOVA va t6i wu hoa bang
phan mém Statgraphics centurion XV1 va Excel.

3. KET QUA VA THAO LUAN
3.1. Toi wu héa siy ca kéo

Trong khoang nhiét d6 siy tir 50-60 °C, ndng do sorbitol tir 2% dén 12%, va van toc gid
1-3 m/s, khi tang nong do sorbitol, thoi gian sdy cang dai, chat lugng cam quan, ty 1¢ hoan
nguyén cua Ca sdy cang cao. Nong do sorbitol hon 14%, chat luong cam quan, ty 1¢ hoan
nguyén cua c& sdy thap hon so véi nong do sorbitol tir 2-12%. Tdc do dong khi sdy 16n hon
3 m/s, c& sdy co ty 1& hoan nguyén va chat lugng cam quan thap hon khi ca say vai téc do dong
khi séy 1-3 m/s. Nhiét d6 sdy 55 °C cho c& kho c6 chat lugng cam quan va ty 1& hoan nguyén
dat mirc cao hon so v6i cac nhiét 3 khac. Ma tran va két qua thi nghiém dugc thé hién trong
bang 2 véi ty 18 tai hydrat hoa c& kéo sdy c6 diém téi uu dao dong tir 56,01 dén 63,14%.
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Bang 2. Ma tran va két qua thi nghiém theo md hinh bac 1 ciia Box-Wilson

Thinghiém| Z; | Zo | Zs | X1 | X2 | Xg | XoXo | Xa Xz | Xo X3 | X1 X2X3 | Y (%)
1 50 | 2 11| -1 -1 +1 +1 +1 -1 56,01
2 50 |12 | 1| -1 1 -1 +1 -1 -1 +1 58,20
3 50 | 2 3] -1 -1 1 -1 +1 -1 +1 57,35
4 50 | 12 | 3 1 1] +1 +1 -1 -1 -1 59,30
5 60 | 2 1| +1 ] -1 -1 -1 -1 +1 +1 59,81
6 60 | 12 | 1 1 +1 | -1 -1 +1 -1 -1 60,08
7 60 | 2 3| +1 | -1 | +1 +1 -1 -1 -1 58,81
8 60 | 12 3 1 1 1 +1 +1 +1 +1 63,14
9 55 | 7 2 0 0 0 0 0 0 0 60,30
10 55 | 7 2 0 0 0 60,30
11 55 | 7 2 0 0 0 60,30

Bing phan mém Statgraphics centurion XVI va Excel xac dinh duoc cac hé sb hdi quy
theo phuong trinh (4) va sai s6 chuén cia tit ca cac mau déu nho hon 5%, diéu nay ching t6
phu hop gitta Iy thuyét va thuc nghiém, dam bao do tin cdy trong thuc nghiém. Mdi tuong
quan chit ché giita cac yéu té tac dong 1én ham muyc tiéu Y di duoc tim thay (R?> 0,9) (Bang 4)
v6i phuong trinh hdi quy dang tuyén tinh: Y = 59,9143 + 0,751607*X;+ 1,71339*X; +
1,24464*X3- 0,62464* X1X; - 0,668393* X1 X3+ 1,09839* X,X3 (4), sau khi da tinh toan va
kiém tra, dam béo su tuwong thich ciia mo hinh toan vai thuc nghiém.

Tir phuong trinh hdi quy (4), théy rang: Nhiét do siy nguyén lidu X; (°C), ndng do sorbitol
ngdm nguyén liéu Xz (%) va van tbe gid Xa (m/s) anh hudng 16n dén ty 18 tai hydrat hoa, thoi
gian sy va chit luong ca kéo kho trong d6 nong do sorbitol c6 tdc dong manh nhat dén ty
18 tai hydrat hoa (b, = 1,71), tiép dén van tbc gié (bs= 1,224) va nhiét d6 siy (by = 0,75)
(p < 0,05).

Tbi wu hoa theo phuong phap Box-Willson, tinh duoc cac gia tri ‘b‘A“. Trong do, bi la
gia tri hé s0 hoi quy thir i va A; 1a khoang bién d6i cia cac bién sO twong ung va
— — — — X max X min 3-1
Alz leax lein :60 50:5;A2:X2max X2min 212 2_5’ A3= 8 3 =—=1

2 2 2 2 2 2

Do d6: |pa,|=[0,75%5 =3,75 ; jp,a|= [L, 71*5 =8,55; |p,a, |1, 24*1| =1,24

Nhu vy, max‘biAi‘ = |b2A2| va chon Xz lam bién co sé. Chon cho bién co sé mot bude

nhay thich hgp véi cong nghé: Aes = 1,5. Két hop bicu thic ; = b4 . €614, =15;

cs—cs

ﬂ’l_b 5 /10_375><, 0,66 :bzAz ./105:1’24><, B
DA 8,55 DA 8,55
0,50; A, =15; A3=0,2

Két qua thi nghiém va tinh toan tdi uu dugc thé hién ¢ Bang 3.
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Bang 3. Thong s6 va két qua thi nghiém ti uu hoa

Tén thong so Z,(°C) Z; (%) Z3(cm) Kha nang tai hydrat hoa (%)
Miic co sé 55,0 2,00 7,00
Hé sb bi 0,75 1,71 1,24
Khoang bién thién A; 5,00 5,00 1,00
bi.A; 3,75 8,55 1,24
Budc Ai 0,66 1,50 0,21
Budc lam tron 0,50 1,50 0,20
Thi nghiém 12 55,50 8,50 2,20 60,72 + 1,03
Thi nghiém 13 56,00 10,00 2,40 62,50 + 1,04
Thi nghiém 14 56,50 11,50 2,60 57,71+ 1,01

Sau mdi bude nhay, gia tri v& mat thoi gian sdy giam va diém cam quan trung binh cua
cé kéo sdy giam theo (Bang 3). O thi nghiém 13 v6i Z; = 56°C;Z3=24 m/s, va Z;=10,0%
sau 5,70 gid, 46 4m san pham giam tir 71, 37% £0,22% xuong 20 +0,18% (dat yéu cau vé mit
cong nghé), chit lwong cam quan dat loai tot (18,34 diém), ty 16 tai hydrat hoa cao (62,50%).
d thi nghiém thtr 14, thoi gian sdy két thuc kéo dai 6,50 gid, chét lugng cam quan cua ca keo
sdy kho bi giam va dat loai trung binh trong h¢ thong phan cip chat luong (15,34 dlem)
Nguy@n nhan nhiét d6 say va van toc gi6 cao luong 4m thoat ra khong déu, két cau thén ca bi
Co rat, giam kha nang hat nudc tré lai. Mat khac, nhiét do say cang cao, thoi gian say kéo dai,
chi phi ning luong cang 16n va anh hudng san pham.

Bdng 4. ANOVA m6 hinh dap tng

Théng sb Tong binh phuong | Trung binh binh phuong| Ty 16 F | Hé s6 p
A: Nhiét do sy 2.9428 2.9428 13.06 | 0.0225
B: Vin téc gi6 15.293 15.293 67.88 | 0.0012
C: Nong do sorbitol 6.94013 6.94013 30.81 | 0.0052
AB 1.748 1.748 7.76 0.0495
AC 2.32725 2.32725 10.33 | 0.0325
BC 6.28485 6.28485 27.90 | 0.0062
R? hiéu chinh 97.39%

Nhu vy, diéu kién t6i uru sdy ca kéo duoc xac dinh, cu thé: nong do sorbitol 10%, nhiét
d6 khong khi trong budng sdy 56 °C va toc do dong khi sdy di ngang qua nguyén liéu 2,4 m/s.
Trén co s cac thdng sé t6i wu, tién hanh kiém dinh cho thiy thoi gian sy, ty 1 tai hydrate
(Hw, %) va diém cam quan trung binh (Q, diém) ciia ca kéo kho c6 gié tri trong tmg 5,70 gio,
62,50% va 18,34 diém (Bang 5).

Bdng 5. Két qua thi nghiém sdy & diéu kién t6i wu

. Nhiét do | Tdc do dong N6ng do VA s Diém cam quan o
N | dongkni | khisiy | sorbitol |1V Ejj hyofgat trung binh I:"'(f'ﬁ;‘
SMEM | 4y (21,°C) | (Zo, mis) (Zs, %) W 0 (Q, diém) y T
56 2,4 10% 62,50 18,34 5,70
56 2,4 10% 62,52 18,34 5,70
56 2,4 10% 62,48 18,34 5,70
Gi trj trung binh 62,50+1,04 18,34+0,00 | 5,70+0,00
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3.2. Chit lwgng sian phim ca kéo khd

Chat lugng say bang 3 cong nghé sdy khac nhau giam dan theo thir tu: sdy bang bom nhiét
pho1 hop btrc xa hong ngoai, say bang khong khi nong va say dudi mit troi (Bang 6). Ca sy
bang bom nhiét ph01 hop birc xa hong ngoai ¢ chat lwong tot nhat ca vé cam quan, vét 1y, hoa
hoc ciing nhu vi sinh vat, diéu nay cling duoc khang dinh trong cac cong bd trude day [5, 7]
Yun va cong su (2011) chi ra, cau trac vi mé cua sgi co ca dugc lam kho bang tia hong ngoai
tuong ty nhu mau tuoi. C4 sdy kho bang tia hong ngoai it co ng6t khi say kho, mau sac tuoi
sang hon va kha niang bu nudc tot hon cac san phim say bang cong nghé sy nong. Ca kho co
gia tri d6 va vang cao hon, nhung d6 ddm nhat (L) thap hon ca tho Su khéc biét dang ké vé gia
tri protein, DMA hoic L giira tit ca cac mau say kho giita cac mau 1a khong tim théy [5, 7].

Bdng 6. Diéu kién sdy va chat luong san phim ca kéo kho

Diéu kién sdy

N £ A Pon vi
Thong so say inh — -
tinh 1 Bom nhiét két hop BXHN | Béing khong khi néng Dudi mit troi
Nbng db sorbitol % 10 10 10
Nhiét do sdy °C 56 55-70°C 33-36°C
Van téc gi6 m/s 2,4 1,2m/s
D6 4m ca ban dau % 71,37 71,37 71,37
D6 4m ca sau khi sdy % 20 £ 0,2% 23 £ 0,3% 24 £ 0,3%
Chi tiéu cam quan Chét lwong cam quan
) Mau do cam, sau kbi ng,ém Mau dd cam, sau khi|Mau do6 hoi nhat hon, sau
Mau sac nude ¢ mau do rat giong | ngdm nude ¢ mau hoi do| khi ngdm nude c6 mau
turoi khi chan. tuoi khi chan. nhat hon tuoi khi chan.
Mui thom ddc trung cta| Mui thom déc trung cua Iggul l:ﬁgm tfj cértlru“ri}gl (')ilua
Mui san pham cakhd, khong c6| c4 kho, khong co mui la, | &, “° T one
.. I khong c6 mui la, hoi co
mui la. hoi ¢6 mui hdi khét. A
mui hoi khét.
Vi Ngot dam Ngot diu it ngot
Toan than ca kho déu, déo| Toan than ca it kho déu, | Toan than ca kho it déu,
Trane thai va mém, bé mat phang, déo hoi cimg, be mat|dai, cimg, hoi bi xo, be
ang khong mdc, khong 14n tap | phéng, _ khong  moéc, | mét phang, khong mdc,
chat. khong lan tap chat. khong 14n tap chit.
Chi tiéu vat Iy Két qua vat Iy
Ty 1€ tai hydrat hoa % 62,50 £ 1,04 59,01 +1,04 53,02 +£1,05
Luong tap chit % 0 0 0
Hoat d6 nudc 0,81+£0,01 0,82+ 0,03 0,84+ 0,04
Thoi gian gio 5,70 6,50 16,0
Chi tiéu hda hoc Két qua hoa hoc
Nito tong sb % 11,62 +0,04 11,62 +0,04 11,62 £ 0,04
Protein thd % 61+0,19 61+0,19 61+0,19
Chi tiéu vi sinh vat Két qua vi sinh vét
Tong s0 vi sinh vat Kllg 2,0x 102 2,2x 102 2,7 X102
hiéu khi
E. coli Kl/g - - -
Coliforms Kl/g - - -
Samonella Kl/g - - -
V. cholerae Kl/g - - -
S. aureus Kl/g - - -

“-: Khong phat hién
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Vi khuan hiéu khi cua ca kho trong khong khi dugc lam néng tang sau khi sdy, nhung ty
1¢ tang thap hon & ca sdy bang cong nghé bom nhiét két  hop burc xa hong ngoai. Do bén cit va
do xuyén thau ctia ca kho hong ngoai xa tuong dbi thap hon. Trong nghién ctru nay, ca kéo
dugc siy bom nhiét két hop birc xa hdng ngoai co chét lwong tot hon so v6i mau say doi  chimg
va dam bao tiéu chuin vé sinh an toan thuc pham theo quy dinh hién hanh cua B0 Y té, hoan
toan c6 thé trlen khai ¢ quy m6 cong nghi€p hoac chuyén giao cong nghé cho nguoi dan dé
dap mg nhu ciu vé chét luong san phim ngay cang cao cua ngudi tiéu ding trong nudc va
trén thé giéi. Sdy c4 bang tia hong ngoai xa tiéu thy it nang luong hon so vdi say bang khong
khi ndng [6]. Ngoai nguyén li¢u ca, cong nghé sdy bom nhiét két hop burc xa hdng ngoai ing
dung nh1eu trong linh vie cong nghé sau thu hoach gop phan dam bao chat lugng san pham
c¢6 ngudn gbe tir ty nhién.

a) Ca kéo tuoi _b) Ca keo khod
Hinh 1. C4 kéo trudc va sau khi say

5. KET LUAN

Phuong phap siy bom nhiét két hop burc xa héng ngoai phu hop trén dbi tuong ca kéo
nguyén li€u (Pseudapocryptes elongatus). Dleu kién toi vu sdy ca keéo dugce tim thy 14 ndng
do sorbitol 10,0%, nhiét do say 56 °C va téc do dong khi siy 2, 4 m/s voi ty 1€ tai hydrat hoa
62,50%. Mbi quan h¢ gitra ty 1¢ tai hydrat hoa Y voi nhiét do sdy X1, ndng do sorbitol X, va
tbc do dong khi sdy X3 duoc xac dinh qua phwong trinh tuyén tinh Y = 59,9143 +
0,751607* X3+ 1,71339* X, + 1,24464* X3- 0,62464* X1 X2 - 0,668393* X1 X3 + 1,09839* X, X3
va nong d6 ngam nguyén liéu X 1a yéu t6 ¢6 anh hudng 16n nhat dén ty 18 tai hydrat hoa da
dugc thiét 1ap tir thuc nghiém, ca kéo sdy o diéu kién ti wu c6 thoi gian say ngan, chat luong
cam quan va chét lugng dinh dudng vuot trdi, dat v€ sinh an toan thuc phém so vdi cac phuong
phap sdy nong va sdy dudi mat troi.
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ABSTRACT

OPTIMIZATION OF DRYING CONDITIONS OF INFRARED RADIATION-ASSISTED
THERMAL PUMP ON RAW FISH (Pseudapocryptes elongatus)

Hoang Thai Ha*, Nguyen Thanh Nam
Ho Chi Minh City University of Food Industry
*Email: haht@hufi.edu.vn

Goby fish bought in Ca Mau city was dried by infrared radiation-assisted heat pump
technology, based on Box-Wilson's multi-factor optimal experimental design with impact
factors (drying temperature (X1), the concentration of sorbitol (Xz), wind speed (Xs), and the
objective function is the hydration ratio (Y, %). The optimal sample was controlled with the
dried sample by heat pump technology and sun drying technology, based on the sensory
characteristics, impurities, water activity, total nitrogen, total protein, total aerobic
microorganisms, E. coli, Coliforms, Samonella, V. cholerae, and S. aureus. The results showed
that rehydrate ratio, drying temperature, wind speed, and sorbitol concentration correlated with
each other according to the equation Y =59,9143 + 0,751607*X; + 1,71339* X, + 1,24464* X -
0,62464* X1X; - 0,668393* X1X;+ 1,09839* X,X3. Drying temperature affects drying time
more than other factors. Optimal conditions for drying goby are sorbitol 10.0%, drying
temperature 56 °C, wind speed 2.4 m/s, and a drying time of 5.70 hours with the highest
rehydration rate of 62.50%, shortest drying time and higher sensory quality and food safety
than air drying and sun drying methods.

Keywords: Box-Wilson, heat pump, infrared radiation, goby fish, air drying, drying under the sun.
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