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TOM TAT

Bai b4o trinh bay két qua nghién ctu vé ti vu héa diéu kién sdy muc ong thu mua & cang ca Nha Trang
bing cong nghé bom nhiét két hop btic xa hong ngoai theo moé hinh thuc nghiém da nhan t6 bac 1 ctia Box-
Wilson dua trén ham muc tiéu thoi gian sdy. Cac chi tiéu cam quan, vat ly (kha nang tai hydrat, tap chat,
hoat do nuoc), héa hoc (nito va protein tong s6) va vi sinh vat (t6ng so vi sinh vat hiéu khi, £, col,
Coliforms, Samonella, V. cholerae, S. aureus) duoc danh gia trén muc siy bang 3 phuong phap khac nhau
(cong nghé bom nhiét két hop bitc xa hong ngoai, cong nghé bom nhiét va siy duéi mat troi). Thuc nghiem
chi ra phuong trinh Y= 4,1+0,34*X,+0,4*X,- 0,29*X;- 0,1* X,*X, — 0,73* X,* X,+ 0,53* X,* X, thé hién méi
tuong quan gitra thoi gian say (Y, gio) va cac nhan t6 tic dong (néng do sorbitol (X,), nhiét do sdy (X,), va
toc do gio (X;), trong d6 nhiét do sdy (X,) anh hudng lén thoi gian sdy manh hon so voi cac yéu t6 khac.
Diéu kién sdy t6i uu 1a sorbitol 5,1%, nhiét do say 56°C, toc do gié 1,5 m/s, va thoi gian say 1a 4,15 gio. Muc
6ng kho da sdy & diéu kién t6i wu dat chat lugng cadm quan va veé sinh an toan thuc phdm cao hon so véi cac

phuong phap say khong khi va sdy duwdi mat troi.

Tt khoéa: Murc 6ng, bom nhiét, birc xa hong ngoai, sdy, Box-Wilson.

1. DAT VAN BE

Muc 6ng 1a loai nhuyén thé chan dau cé gia tri
kinh té, dinh duong cao va san luong khai thac hang
nam 16n. Theo s6 liéu diéu tra ctia Vien Nghién ctru
Hai san (2014), Viet Nam c6 khoang 25 loai muyc 6ng
khac nhau, voi san lwong danh bat hang nam khoang
24.000 tan. Hién nay, phd bién & Viét Nam la muc
ong, muc nang va muec la, tuy nhién, ciu tric soi co
clia muc 6ng mém, dé bi pha hiay hon so véi muc 14
va muc nang, diéu nay dé dan dén san pham dé bi hu
héng va mat an toan vé sinh thuc phdm. Vi vay, nguoi
dan da 4p dung cong nghé ché bién muc dong lanh,
muc mot nang va muc kho. Hién nay, muc kho 1a loai
hai san duoc wa thich & Viet Nam va mot s6 nuéc
chau A nho huong vi thom ngon, giau chit dinh
duong va 1a mot trong nhitng mat hang xuat khau
quan trong sang Han Quédc, Nhat Ban, ASEAN ctia
nganh thiy san Viét Nam.

& Viéet Nam, cong nghé lam khoé muc hién nay
chi yéu van sdy dudi mét troi, mot s6 it dung cong

" Trudng Pai hoc Cong nghiép Thuc phim thanh phé H)
Chi Minh
2 Vién Nghién ciru va Ung dung céng nghé Nha Trang

nghé sdy bom nhiét. Cong nghé lam kho bang cach
sdy dudi mat troi da tan dung duoc ngudn niang
luong mat troi cho viéc lam kho muc, nhung phu
thuoc nhiéu vao thoi tiét va moi truong phoi, diéu
nay dan dén su bién ddi chat luong muc nhanh theo
thoi gian sdy, thoi gian bdo quan muc sau siy ngn,
gia tri dinh dudng bi suy giam. Muc siy bing coéng
nghé siy bom nhiét da cai thién duoc chat luong cta
muc kho nhung tac dong nhiét 1a tir bé mét ctia muec,
nén sy bién ddi chat luong muc van dién ra bén trong
muc trong qua trinh lam kho, bé mat muc dé bi néng
va kho hon so v6i bén trong soi co muc.

Nhiéu cong bé cho thdy, cong nghé sidy bom
nhiét két hop bttc xa hong ngoai da giip gidm thiéu
st bién d6i chat luong ctia thdy san noéi chung
(Nguyén Thi My Trang va CS, 2015; Pao Trong Hiéu
va CS, 2005; 2007; 2013), muc tuoi sau sdy noi rieng
(Yun va cong su, 2011; Tae-Hwann va cong su, 2012;
Yingqiang va cong su, 2014), khac phuc duwoc nhuoc
diém cta cac cong nghé sy bom nhiét hay siy dudi
mat troi, thoi gian sdy ngdn hon, nhiét do say thap
hon so v6i sdy bom nhiét béi nhiét dugc sinh ra tir
dén héng ngoai. Tia héng ngoai xuyén qua muc,
déng thoi sinh ra niang luong btic xa hong ngoai tac
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dong 1én nudc trong muec, lic nay nuéc sé dao dong
va sinh dong ning, dan dén su va cham va sinh nhiét.
Khi nhiét sinh ra dan dén su phan tach va khuéch tan
nuoc tir tAm san phdm ra bé mit san phdm dong déu.
Qua trinh sdy sé nhanh hon, sy bién d6i x4u chat
luong san phdm it hon, kha ning tai hydrat hoa sau
sy cao hon (Tamas va Benedek, 2016).

Vi nhimg ly do néu trén, nghién ctu nay tap
trung vao toi uu héa sidy muc éng biang cong nghé
s4y bom nhiét két hop bic xa héng ngoai va so sanh
chat lwong voi sdy bom nhiét ciing nhu siy bang
niang luong mat troi.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru

Muc 6ng tuoi c6 do 4m ban dau 83,32% va khai
lwong 100 - 150 g/con, dugc mua & cang ca thuoc
thanh pho Nha Trang, tinh Khanh Hoa. Muc duoc
van chuyén trong thung x0p cach nhiét c6 da & nhiét
do duoi 10°C vé phong thi nghiém Truong Dai hoc
Cong nghiép Thuc phdm TP. H6 Chi Minh trong thoi
gian khong qua 18 gid va duoc rita sach bing nudéc
mudi 1% trong 5 phut dé loai bd tap chat. Sau d6, muc
duoc ngam trong sorbitol 2 - 12% tuy theo ting thi
nghiém trong thoi gian 30 phat dé muc ong kho c6
kha nang tai hydrat hoa (kha niang hoan nguyén tré
lai trang thai gin giong ban dau) va git mau tu
nhién. Tiép theo, muc duoc chan & 90°C trong thoi
gian 15 gidy, dé rao va sdy bom nhiét phéi hop birc
xa hong ngoai dén do 4m 24 + 0,3%. Dung dich
sorbitol tinh khiét do Hang Merck (Ptc) cung cap.

2.2. B4 tri thi nghiém sdy bom nhiét két hop buc
xa héng ngoai

Khong khi am dugc quat huat ra tir budng sdy
duoc 1am lanh va tach 4m bang gian lanh, sau d6
duoc gia nhiét bang gian néong dén nhiét do nhat
dinh roi théi qua bé mit nguyén liéu két hop voi gia
nhiét nguyén liéu niang luong phat ra tir cac dén bic
xa hong ngoai. Khong khi duoc tuan hoan. Thiét bi
sdy bom nhiét két hop bitc xa hong ngoai do Truong
bai hoc Cong nghiép Thuc phdm thanh phé Hé Chi
Minh ché tao. Thiét bi c6 nang sudt 5 kg/mé, cong
suat tiéu thu dién 4,54 kW/h, tu dong diéu chinh
nhiét do véi sai s6 + 0,1 °C va van toc gié voi sai so
+0,1 m/s.

Vi thiét bi hién cd, 4p dung phuong phap qui
hoach thyc nghiém dé nghién cttu 4nh huéng dong
thoi cta 3 yéu to vao: Nong do sorbitol Z; (%), nhiét

do sy Z, (°C), van toc gi6 Z, (m/s) dén thoi gian siy
Y (h). Ma tran thi nghiém dwoc xiy dung theo
phuong an qui hoach thuc nghiém bac 1 ctia Box-
Wilson. S6 luong thi nghiém theo phuong 4n nay
duoc tinh theo cong thitc (Mahmoud va Seid, 2017.):
N = 2™, Trong d6: 2™ s6 thi nghiém & mitc trén va
dud6i; m: s6 yéu t6 anh hudng; so yéu to dau vao: m =
3, va tdng s6 thi nghieém: N = 23= 8.

Bién thuc Z, , Z, , Z; chuyén sang bién ma moi
khong thit nguyén X, X,, X5 theo cong thiic sau:
X, = Z,-Z 1) 2y 2y

AZ

i

AZ, = @

X, — bi€n ma hoa ctia yéu t6 thiri (i=1-3)

Zy, Zio, Zi bién thuc clia yéu t6 thit i & muc trén,
muc co s¢ va muc dudi.
AZ-khoang bién thién cta yéu to thiri.
Zi» Zio, Zig 0 gia tri ma héa -1; 0; +1
Muic bién thién, khoang bién thién va gia tri ma
ho4 cta cta cac yéu t6 duoc lua chon theo bang 1.
Bang 1. Mitrc bi€n thién, khoang bién thién va bién

ma ho4 clia cac yéu t6 Z;
Céc yéu t6 anh hudng
S Z; (%) Z,(°C) | Z; (m/s)
C \1 2 3 )
ac muc Néngdo | Nhiet | Vantéc
sorbitol do gio

Mtic trén (+1) 12 60 3
Mtic co s& (0) 7 55 2
Miic dudi (-1) 2 50 1
Khoang bién
thién AZ, 0 > 1

Phuong trinh ctia ham muc tiéu thoi gian sdy Y
biéu dién dang bac 1 (Dov va cong su, 2009):

m m=1 m

Y=b, +;bixi +; j;lbijxjxj ()

2.3. Phuong phap phan tich

Nhiéet do6 dong khi sdy duoc xac dinh bang thiét
bi do nhiét do dién t& hién s6 ma hiéu SGK-MF-904
(Héng Kong), khoang do -40°C - 200°C, sai s6 0,5 °C.
Van tdc gi6 duoc xac dinh bang thiét bi do toc do gié
Testo 405 - V; (Buc).

Do am vat liéu sdy duoc xac dinh bang phuong
phap sdy dén khéi lugng khong d6i & 105°C. Muc do
bién d6i do 4m trong qua trinh siy duoc tinh theo
cong thuc thuc nghiéem (Nguyén Thi My Trang va
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CS, 2015): W, (%) = 100 — [G,(100 - W))1/G,, trong
do: G,, G, 1a khéi luong ctia nguyén liéu trude va sau
khi sdy (g), W;, W, 1a do 4m ctia nguyeén liéu trudc va
sau khi say (%). Thoi gian sdy Y(h) la khoang thoi
gian thuc hién mot mé sdy duoc tinh tir lic bat dau
sdy dén khi san phdm dat do kho theo yéu cau cong
nghé 24% va duoc xac dinh bang dong ho do thoi
gian théng dung.

Ty 1é tai hydrat héa H,, (%): can 20 gam (m,)
muc 6ng da duoc say kho cho vao o 250 ml nuéc cat.
Sau 15 phut vot muc 6ng ra, dé rdo nuoc trong 5 phut
va can khéi luong mau muc 6ng da ngam nudc (my).
Ty lé tai hydrat héa cia muc 6ng tinh theo cong
thue: H, (%) = (m, - m;)/m; (Nguyén Thi My Trang
va cong s, 2015).

Chit luong cdm quan cta muc 6ng kho duoc
danh gi4 theo phuong phép cho diém voéi thang diém
20 mo6 phong theo TCVN 3215-79.

binh lugng protein va nito tdng s6 theo tiéu
chuén Viét Nam TCVN 3705:1990.

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

2.4. Phan tich dir lieu

Mbi nghiém thitc duoc 14p lai 3 lan. Phan tich
thong ke, ANOVA va t6i uu hoa bing phan mém
Statgraphics centurion XVI va Excel.

3. KET QUA VA THAO LUAN

3.1. T6i tru héa sdy muc dng

Thiét ké thi nghiém sidy muc 6ng theo phuong
an quy hoach thuc nghiém bac 1 cia Box-Willson va
tién hanh thuc nghiém da cé két qua & bang 2 voi
ham muc tiéu thoi gian say Y 1a dit liéu trung binh 3
lan thi nghiém lap lai. Thoi gian say tim diém t6i wu
dao dong tir 3,5 dén 6,4 gio va diém thi nghiém trung
tam dua ra thoi gian sdy 1a 4,4 gio.

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

Thi nghiém Z Z, Z, X, X2 X, XX, | Xi X5 | XX, | XX X5 | Y
1 2 50 1 -1 -1 -1 +1 +1 +1 -1 4,6
2 12 50 1 +1 -1 -1 -1 -1 +1 +1 6,4
3 2 60 1 -1 +1 -1 -1 +1 -1 +1 3,5
4 12 60 1 +1 +1 -1 +1 -1 -1 -1 5,0
5 2 50 3 -1 -1 +1 +1 -1 -1 +1 4,2
6 12 50 3 +1 -1 +1 -1 +1 -1 -1 4,5
7 2 60 3 -1 +1 +1 -1 -1 +1 -1 3,6
8 12 60 3 +1 +1 +1 +1 +1 +1 +1 3,5
9 7 55 2 0 0 0 0 0 0 0 4.4
10 7 55 2 0 0 0 0 0 0 0 4,4
11 7 55 2 0 0 0 0 0 0 0 4,3

Phan tich théng ké cho thy sai s6 chuin ctia tat
ca cac mau déu nhé hon 5% voi mirc thong ké co y
nghia (p<0,05), déng nghia véi thoi gian sdy bi anh
hudng béi ca 3 yéu t6 dau vao la nong do sorbitol,
nhiét do sdy va van téc gi6. Trong d6 nhiét do sdy c6
tac dong manh nhat dén thoi gian sdy (b, = 0,40), tiép
dén nong do sorbitol (b, = 0,34) va sau cung 1a toc do
gi6 (by =-0,29) (p < 0,05). Nhu vay, khi nhiét do say
cang cao, nong do sorbitol ngam nguyén liéu sdy
cang thap, dan dén thoi gian sdy cang ngan. Mo hinh
thuc nghiém va moé hinh tién doan déu dua ra két
qua ham bac 1 c6 y nghia vé mit thong ke (p<0,05),
ching té c6 su phu hop giita Iy thuyét va thuc

nghiém, doéng thoi ddm bao do tin cay trong nghién
ctru thuc nghiém. M6 hinh siy tuan theo phuong
trinh tuyén tinh bac 1 béi thoi gian say cang dai, chat
lwong cadm quan ctia muc 6ng cang giam, kha nang
tai hydrate hoa ciing gidm do protein bi bién tinh.
Béang ANOVA ciing chi ra moéi tuong quan chat che
gitta cac yéu to tac dong da nghién ctru 1én ham muc
tieu Y (R? > 0,9). Sau khi tinh toan va kiém tra, dam
bao su tuong thich ctia mé hinh toan hoc véi thuc
nghiém, mo6 hinh toan hoc duoc xac dinh la phuong
trinh tuyén tinh:

Y= 4,1 + 0,34*X, + 0,4*X, - 0,29%X; - 0,1* X,*X, -
0,73* X, * X,y + 0,53* X,* X,
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Dbao ham riéng timg yéu t6 Xi theo thoi gian sdy
va giai hé ma tran cac phuong trinh dao ham, két qua
cho thdy, diém toi wu cho bién ma X, X,, va X; tuong
ung 1a 0,38, 0,15 va -0,5 voi thoi gian sdy t6i wu 1a
4,15 gio. Trén co s phuong trinh ma héa, tinh toan
ra duoc cac bién thuc dau vao ctia mo hinh t6i wu la:

Nhu vay, ché do t6i vu sdy muc ong bang
phuong phap sdy phoi hop bom nhiét va bitc xa hong
ngoai nhu sau: nong do sorbitol 5,1%, nhiét do khong
khi trong buéng say 56°C va toc do gi6 di ngang qua
nguyeén liéu 1,5 m/s. Trén co s& cac thong so6 toi uu,
tién hanh kiém dinh thoi gian sdy, xdc dinh diém

Z,=-0,38*5+7=5,1% G)
Z,= 0,15*5+55= 56°C ®
Zi=0,5*1+2=1,5m/s ©)

cam quan chat luong san phdm sdy (Q, diém) va ty le
tai hydrat hoa (H,, %), két qua thu duoc & bang 3.

Bang 3. Thoi gian sdy, ty lé tai hydrate h6a va chit legong cAm quan muec siy & diéu kién t6i tru

, Néng do Nhiét do Tocdodong | Thoigian Ty le tai Chat luong cam
nohism sorbitol dong khi khi sy say hydrat hoa quan
e @.% | siy 2,,°0) | (@Z,m/9) (z, h) H,. %) @, diém)
1 51 56 1,5 4,20 66,03 18,48
5,1 56 1,5 4,13 66,11 18,48
3 51 56 1,5 4,12 66,00 18,58
Gia tri trung binh 4,15 66,05 18,51

Bang 3 cho thdy, thoi gian sdy, ty 1¢ tai hydrate
va chat luong cdm quan ctia muc ong kho duoc sdy &
diéu kién t6i wu tién doan cé gia tri twong tng 4,15
gio, 66,05 % va 18,5 diém. Piéu kién nay phu hop vé
mat cong nghé va thuc tién khi phan tich so sanh
trong diéu kién cta Viet Nam, ciing nhu cac cong bo
trén thé gioi vé say muc ong kho bing cong nghé siy
bom nhiét két hop btic xa hong ngoai (Yun va cs,
2011; Yingqiang va cs, 2014). Su khac biét vé toc do
gié so voi cong bo trén thé gidi c6 thé do ham 4m
trong dong khi, diac tinh nguyén liéu muc (loai muc,
chat luong muc, ving sinh trudng, giai doan muc
duoc danh bat, ky thuat danh bat va bao quan muc).

3.2. Chét lueong san phdm muc 6ng kho

Sau khi tim duoc diéu kién toi wu sdy muc 6ng
bang cong nghé bom nhiét két hop buc xa hong
ngoai, tién hanh danh gia chit luong muc 6ng kho
song hanh véi muc 6ng duoc siy bang khong khi
nong va sdy dudi mat troi. Muc sdy duoc chudn bi va

phan 16 giong nhau dé siy bang 3 cong ngheé siy
khéac nhau. Chat luong san phdm muc 6ng kho giam
dan theo tht tu: sy bang bom nhiét phéi hop bitic xa
hong ngoai, sdy bang khong khi nong va siy dudi
mit troi (Bang 4). Muc sdy bing bom nhiét phéi hop
btic xa hong ngoai c6 chat luong tot nhat ca vé cam
quan, vat ly, hoa hoc ciing nhu vi sinh vat, diéu nay
ciing duoc khéng dinh trong cic cong bo trudc day
(Yun va cs, 2011; Yingqiang va cs, 2014). Yun va cs
(2011) chi ra, cau truc vi moé cta soi co muc duoc lam
kho bang tia hong ngoai tuong tv nhu mau tuoi. Muc
sdy kho bing tia héng ngoai it co ngot khi sdy kho,
mau sic tuoi sang hon va kha nang bu nudc t6t hon
cac san pham siy bang cong nghé chi bom nhiét.
Muc kho cé gia tri @6 va vang cao hon, nhung do
dam nhat (L) thdp hon muc tho. Khong tim thdy su
khac biét dang ké nao vé gia tri protein, DMA hoac L
gitta tAt cd cac mau da sdy kho (Yun va cs, 2011;
Yingqiang va cs, 2014).

Bang 4. Piéu kién sdy va chit lugng ciia san phdm muc 6ng kho

Do vi biéu kién sdy
Thong s6 sdy L Séay bom nhiét két S4y bang khong khi . . .
tinh ; 4 i mat tr¢
in hop BXHN nong Say duoi mat troi
Néng do sorbitol % 5,1% 5,1% 5,1%
Nhiét do say °C 56 55-70°C 33 -36°C
Van toc gio m/s 1,5 1,2m/s
Do 4m muc ban dau % 83,32 83,32 83,32
?af;am muc sau khi % 24+ 0,3% 24+ 0,3% 26+ 0,3%
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Chi tiéu cAm quan Chit luong cam quan
Mau sic Mau da;lt;:mg cua Mau hoi nga vang Mau nga vang
Miti thom dac trung l\ilul thom d.:glc trtfng I\/Eul thom dz}c trlrrAlg
. ., . ctia muc kho, khong cta myc kho truyén
Mui clia san pham muc .. SR P . .
kho, khong c6 mii la c6o mui la, hoi co mui | thong, khéng cé mui
’ j hoi khét la, hoi c6 mui hoi khét
Vi Ngot dam Ngot diu ft ngot
Toan than muc kho | Toan than muc itkho | -0on than muckhd it
A 12 s A A A 12 . « | déu, dai, cting, hoi bi
déu, déo va mém, bé | déu, déo hoi cting, bé <0. bé mat bhan
Trang thai mit phing, khong mit phang, khong ’ <t phang,
A, N > L N o khong méc, khong
moc, khong rung dau, | moc, khong rung dau, . N
khong 1an tap chat khong 1an tap chat rung dau, khp ng lan
: ) i ) tap chat.
Chi tieu vatly Két qua vatly
Ty 1é tai hydrat hoa % 66,05 + 2,01 61,22 + 2,04 55,66 + 2,09
Luong tap chat % 0 0 0
Hoat d6 nuoc 0,84 + 0,03 0,85+ 0,03 0,85+ 0,04
Thoi gian h 4,15 5,5 16
Chi tiéu hoa hoc Két qua héa hoc
Nito tdng so % 11+0,04 11+0,04 11+ 0,04
Protein tho % 81+0,09 81+0,09 81+ 0,09
Chi tiéu vi sinh vat Két qua vi sinh vat
Téng s6 vi sinh vat ) ) )
hiéu khi Kl/g 1,0x10 2,0x 10 3,1x 10
E. coli Kl/g - - -
Coliforms Kl/g - - -
Samonella Kl/g - - -
V. cholerae Kl/g - - -
S. aureus Kl/g - - -
“”. Khong phat hién

FRVIIER A AN R

a) Muc ong tuoi; b) Muc 6ng trong thiét bi sy phéi hop bom nhiét va BXHN; ¢) Muc 6ng kho

Hinh 1. Hinh anh sdy muc 6ng bing bom nhiét phéi hop bitc xa hdng ngoai

Vi khuén hiéu khi ctia muc kho trong khong khi
duoc lam néng ting sau khi sdy, nhung ty 1é ting
thap hon & muc sdy bing cong nghé bom nhiét két
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hop biic xa héng ngoai. Do bén cit va do xuyén thiu
ctia myc kho héng ngoai xa twong doi thdp hon.
Ngoai ra, sdy muc bang tia hong ngoai xa tiéu thu it
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nang luong hon so voi sdy bang khong khi néng
(Tae-Hwann va cs, 2012). Trong nghién ctu nay,
muc 6ng duoc sdy bom nhiét két hop btic xa hong
ngoai c6 chat luwong rat t6t va ddm bao tiéu chudn vé
sinh an toan thuc phdm theo quy dinh hién hanh cia
Bo Y té, hoan toan c6 thé trién khai & quy mo cong
nghiép hodc chuyén giao cong nghé cho nguoi dan
dé dap tmg nhu cau vé chat luong san phdm ngay
cang cao ctia nguoi tiéu ding trong nudc va trén thé
gi6i. Ngoai san phdm muc, cong nghé sy bom nhiét
két hop btic xa héng ngoai sé duoc tng dung nhiéu
trong linh vuc cong nghé sau thu hoach gép phan
dam bao chat luong cac san phdm cé nguodn goc tir tu
nhién.
4. KET LUAN

Tt két qua nghién ctu thuc nghiém da thiét lap
dwoc phwong trinh tuyén tinh Y = 41
+0,34*X,+0,4*X,- 0,29*X;- 0,1* X, *X, — 0,73* X, * X+
0,53* X,* X, dé biéu dién moi quan heé gitra thoi gian
say Y voi nong do sorbitol X;, nhiét do sdy X, va toc
do gi6 X,, trong @6 nhiét do sdy X, 1a yéu to c6 anh
hudng 16n nhat dén thoi gian sdy. Thoi gian sdy t6i
uu & 4,15 gio khi gia tri cac yéu t6 dau vao teong tmg
nong do sorbitol 5,1%, nhiét do sdy 56°C va toc do gi6
1,5 m/s. Muc 6ng say & diéu kién toi wu nay dat chat
luong cdm quan, vé sinh an toan thuc phidm va cé6
chét luong dinh dudng vuot troi so voi cac phuong
phap sdy bang khong khi néng va phoi nang. Két qua
nghién ctru 1a co s& quan trong dé€ hoan thién cong
nghé va trién khai ng dung rong rai trong san xuat.
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KHOA HOC CONG NGHE

STUDY ON THE DRYING CONDITION OPTIMIZATION OF SQUID BY USING INFRARED RADIATION -
ASSISTED HEATING PUMP DRYING METHOD

Le Thi Hong Anh, Hoang Thai Ha, Dang Xuan Cuong
Nguyen Thi Thao Minh, Nguyen Thi Phuong, Lam The Hai
Tien Tien Nam, Duong Hong Quan, Dang Van Hai

Summary
The article focused on optimizing the drying conditions of squid purchased at Nha Trang fishing port by
infrared radiation-assisted heating pump technology according to Box-Wilson’s first multifactor
experimental model based on the target function drying time. Sensory, physical (re-hydration capacity,
impurities, water activity), chemistry (nitrogen and total protein), and microorganism (Total aerobic
microorganisms, E. coli, Coliforms, Samonella, V. cholerae, S. aureus) were evaluated on drying squid by
using 03 different methods (infrared radiation — assisted heating pump technology, heat pump technology,
and sun drying). The experiments showed that the equation Y=4.1+0.34 * X, + 0.4 * X,-0.29 * X,- 0.1 * X, *
X,-0.73 * X, * X; + 0.53 * X, * X, exhibited the correlation between the drying time (Y, hours) and the
impact factors (sorbitol concentration (X;), drying temperature (X,), and wind speed (X;), in which the
drying temperature (X,) had a stronger effect on drying time than other factors. Optimal drying conditions
were sorbitol (5.1%), drying temperature (56°C), wind speed (1.5 m/s), and drying time (4.15 hours). Dried
squid under optimum conditions for sensory quality, food hygiene and safety, and higher safety than the air

drying and sun drying methods.

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