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TOM TAT

Phén vun thit ca ngwr dai dwong (Scombridae) dwoc suir dung aé séy dong kho va danh gid cdc dac tinh
vdt Iy, tinh chdt cam quan véi muc dich tao ra san pham ding trong mén sip an lién, do dn nhe. Pé giam thiéu
thoi gian sdy dong khé, dong hoc ciia qud trinh khir nwde va nang sudt sdy da dwoc nghién ciru. Két qua cho
thdy cdc vién cd ngir cdt theo kich thude 0,5 x 0,5cm sdy bang cdc chwong trinh khdc nhau drge nghién citu
déu c6 do am < 5% va aw <0.155. C6 su khdc biét ve mau sdc voi két qua do mau AE*5,15. Gia tri L* thay doi
tir 37.43% 9.5 dén 59,90 £ 6.65; a* tir 9,36 + 1,22 dén 14,681; b* tir 9,84+ 1,46 dén 16,22+ 1,1. D cumg dat
tir 5,94N dén 12,86N. Ning sudt ché bién dao dong tir 26% dén 28,4%. D6 co rit < 12% va kha ndng b nuée
cia san pham dong khé 188,8% trong 10 gidy.

Tir khéa: Sdy dong khé, cd ngir dai dwong
ABTRACT

Freeze-drying of tuna meat fragments (Scombridae) was carried out to assess their physical and sensory
characteristics, with the goal of developing products for use in instant soups and snacks. To optimize the drying
time, the dehydration kinetics and drying yield were investigated. The results showed that tuna samples cut
into 0.5 x 0.5 cm blocks and subjected to different freeze-drying programs all achieved moisture content < 5%
and water activity (aw) < 0.155. Color differences were observed, with an average AE* of 5.15. The L* values
ranged from 37.43 £ 9.5 to 59.90 £ 6.65; a* values ranged from 9.36 £ 1.22 to 14.68 + 1.35; and b* values
from 9.84 + 1.46 to 16.22 £ 1.10. The hardness of the dried products ranged from 5.94 N to 12.86 N. Processing
yield varied between 26% and 28.4%. Shrinkage was < 12%, while the rehydration capacity of the freeze-dried
product reached 188.8% within 10 seconds.

Key words: freeze-dried, lyophilization, dried fish, yellowfin tuna

I. GIOI THIEU Sdy chan khong thing hoa/dong kho

Ca ngu dai duong (Thunnus albacares) 1a
mot trong nhiing loai hai san co6 gia tri kinh
té va dinh dudng cao, dugc tiéu thu rong rai
trén toan thé gigi [1]. Tuy nhién, do ham luong
nudc cao va thanh phan protein dé bi bién d6i,
c4 ngir rat d& hu hong néu khéng duoc bao
quan va ché bién kip thoi [2] [3]. Trong s cac
phuong phap bao quan, siy dong kho 1a mot
k¥ thuét quan trong giup kéo dai thoi gian bao
quan [4], giam trong lugng van chuyén va duy
tri gia tri dinh dudng cta san pham [5].
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(freeze-drying) 1a mot phuong phéap sdy tién
tién giup loai bo nudc khoi nguyén liéu bang
cach 1am déng va thang hoa tryc tiép trong moi
truong chan khong [6, 7]. Phuong phap néy
¢6 wu diém 16n so V01 cac phuong phap sy
truyen thong nhu sdy néng hoac sdy doi luu
bao gém viéc giir nguyén cau tric, mau sic,
huong vi va gia tri dinh dudng cta thuc pham
[8]. Nhiéu nghién ctru d3 chi ra rang sdy thing
hoa gitp bao toan chét lwong protein va lipid
trong cac san phdm thuy san t6t hon so véi
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cac phuong phap say khac [9, 10]. Ung dung
sdy thing hoa/dong khé trong ché bién ca ngir
dai duong c6 thé gitip nang cao chét lugng san
pham dap ng nhu cau cua thi truong thuc
pham cao cip [11].

Trong nghién ctru nay, ching toi tién hanh
khao sat quy trinh sdy dong kho dbi v6i phan
thit réo thanh ca ngir dai dwong, nham xac dinh
c4c thong sb nhiét do, ap suét va thoi gian sdy
hiéu qua nhit. Ngoai ra, chung t6i cling danh
gid anh hudng ctia qua trinh siy dén chét luong
san pham cudi cung thong qua céac chi tiéu vé
mau séc, cau triic, dd Am va ham lugng dinh
dudng [12, 13, 14]. Két qua nghién ctru khong
chi gép phan ning cao hiéu qua bao quan va
ché bién ca ngir dai dwong ma con mé ra hudéng
phat trién cac san pham sdy kho chat lugng cao
tur hai san.

II. NGUYEN LIEU, POI TUQONG VA PHUONG

PHAP NGHIEN CUU

1. Nguyén liéu va qua trinh siy thing hoa

1.1 Nguyén liéu

St dung phéan thit réo thanh ca ngir dai
duong, phan con lai cia khéi ca ngir Saku,
sashimi thanh pham sau dinh hinh, khong dat

vé kich thudc thwong mai nhung van dam bao
gia tri dinh dudng va do tuoi.

Phan thit réo thanh ca ngir dai dwong duoc
mua tir cong ty ché bién ca nglr My Linh,
Phuéc Dong, Nha Trang. Ca duoc bao goi
bang tai PA, hut chan khéng, cip dong -30°C
va van chuyén trong thing cach nhiét vé phong
thi nghiém Cong nghé thyc pham, Trung tim
Thi nghiém - Thyc hanh, Pai hoc Nha Trang.
Béo quan trong tii dong -24°C cho dén khi sir
dung.

1.2 Qud trinh sdy déng khé

Céc thir nghiém siy déng kho duoc xiy
dung gdm ba giai doan nhu thé hién & Bang 1.
Mdi thir nghiém duogc tién hanh l3p lai trung
binh ba lan, 3kg/mé thir nghiém, 14y miu ngiu
nhién tir 6 khay sdy/mé ctia thiét bi sdy thing
hoa Telstar LyoBeta 35.

Réo thanh ca ngir dugc xir 1y cat khéi kich
thuée 0,5 x 0,5 x 0,5cm trong phong lanh
sach dam bao nhiét 6 khdi ca khi xir 1y trong
khoang -3,5°C, c4 sau cit dugc xép khay bao
quan déng. Thong sb thiét 1ap tham chiéu cac
tai liéu cia Dorota Nowak va Ewa Jakubczyk
2020, Adams, G. D.J. Irons, C. Crapo.. vé mot
vai san tuong tu di cong b [3, 6, 7, 8, 15]

Bang 1: Chuong trinh siy chin khong thing hoa thir nghi¢m

Ché dp . . . ] Téng thoi gian si
sz”(':y ¢ Lam dong Say so cap Say thir cap 0ngdén0g’l E;:;n Sy
0,07+0,01mbar: 12h
-30°C: 2h 0,07+0,01mbar
-30°C: 2h ’ ’
1 30°C -20°C: 1,5h 25°C: 4h 23h
-10°C: 1h
-1,6°C: 0,5h
0,07+£0,01mbar: 12h
-30°C: 2h 0,07+0,01mbar
-30°C: 2h ’ ’
2 30°C -20°C: 1,5h 25°C: 5h 24h
-10°C: 1h
-1,6°C: 0,5h
0,07+£0,01mbar: 12h
-30°C: 2h 0,07+0,01mbar
-30°C: 2h ’ ’
3 -20°C: 1,5h 25°C: 6h 25h
-10°C: 1h
-1,6°C: 0,5h
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2. Phuwong phap nghién ciru

Cdc phwong phdp xdc dinh thanh phan
hoa hoc co ban cua ca ngu

- Xé4c dinh ham lugng nudc bang cach siy
mau & 105°C dén khdi luong khong doi, theo
TCVN 3700-90

- Xac dinh ham lugng tro theo TCVN
5105:2009

- Xac dinh ham lugng protein thd bang
phuong phap Kjendahl, theo TCVN 3705-90

- Xéac dinh lipid tong bang phuong phap
Soxhlex theo TCVN 3703:2009

Cac phan tich thyc hién tai Trung tam
Thi nghiém Thyc hanh, Truong Pai hoc Nha
Trang.

Gui mau kiém ddi chung tai Trung
tam dich vu phan tich thi nghiém TP.HCM
(CASE)

2.2 Cdc phirong phdp danh gid chat lirong
cd ngur

- Xac dinh ham lugng TVB-N theo TCVN
9215:2012

- Panh gia chit luong cam quan theo
TCVN 3215-79 két hop st dung phuong phap
mo ta dinh luong dé x4y dung bang danh gia
chat lugng cam quan;

- Lya chon hoi déng danh gia theo TCVN
12389-2018;

- Ly mdu va chuan bi mau theo TCVN
5276-90.

2.3 Xdc dinh sw bién déi cua cac chi tiéu
vat ly

- Thay d6i v& mau sic: Str dung thiét bi
do mau Konica Minotal CR400 quan sat su
thay d6i mau sic ciia miu trude Va sau khi
sdy, so sanh mau giita cic ché do sy thong
qua hé toa do 3 don vi, dugc xay dung bédi Uy
ban quéc té vé chiéu sang (CIE1976 L*a*b*),
ngudn sang D65, nguyén 1y do d/0. Su chénh
1éch mau sic dugc tinh theo cong thirc [16]:

AE*=.[(L2* —=L1%)2 + (a2 * —al ¥)2 + (b2 * b1 %)z (1)

Trong do: AE thé hién su khac biét vé mau
séc, gia tri L* biéu thi do séng/téi co gia tri
tor 0-100, gia tri a* biéu thi mau d6 - xanh
14; gia tri b* biéu thi mau vang - xanh bién.
Trude khi do, thiét bi dugc hiéu chuan bang
dia tring chuan.

RR(%) =

- Thoi gian bu nude: Bugce thuc hién béng
cach ngam 3g mau trong 500ml nudc cit &
80°C, lay mau sau moi 2 glay, dé rdo nudc
5 phut dé xac dinh ty 1& hap thu nude. Ty 18
bu nudc (RR) dugc tinh theo phuong trinh
sau:[17]

war —wbr
———x100
wbr 2)

Trong d6: war, wbr lan luot 1a khoi luong mau trude va sau khi bu nudc.
- Hi¢u suat cua qua trinh say xac dinh bang ty so gitta khoi lugng trudc va sau khi say [18].

mck

mnl

x 100 % )

Trong d6: m, m lan luot 1a khdi lugng mau trude va sau khi sdy.

- Hoat d6 nuéc xac dinh bang thiét bi do
hoat d6 nudc Hydrolab Rotronic, Thuy Si.

- X4c dinh ciu trac béng thiét bi Rheometer
500 (Nhat Ban) véi cac thong sb cai dat dau
do duong kinh tru nén 10mm, tac dong nén ép
luc toi da 180N.

- Nghién ctru dong hoc cta qua trinh tach
nude duge thye hién bang cach 1y san pham
ra tai nhitng thoi diém nhat dinh trong qué
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trinh sdy dé xac dinh d6 4m va hoat d6 nudc.
Puong cong thé hién mdi quan hé giita ham
luong am va thoi gian duoc dung dé mé ta
dong hoc cua qua trinh tdch nudec.

- Mat d6 biéu kién (apparent density - AD)
va do co thé tich (volumetric shrinkage —
VS): Mat do biéu kién duoc do bang phuong
phap dich chuyén thé tich cho mdi khdi ca
ngir tai cac quy trinh sdy. Cho mau vao dung
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dich toluene chira trong dng dong 10ml +
10-'ml. Nhitng thay dbi vé thé tich duoc ghi
lai va AD dugc tinh bang ty 1& trong lugng
mau trén thé tich cta no (kg/m?) Khalloufi va
Ratti 2003 [10].

2.4 Phwong phdp thu nhdn va xir Iy s6 liéu

S6 lidu dugc phan tich bang phan mém
SPSS18 kiém dinh Turkey’s HSD (p<0,05)

duogc thyc hién sau phép phan tich ANOVA
dé kiém ching lai sy khac nhau cia cac ket
qua thu dugc véi muc tin cdy 95%.

III. KET QUA NGHIEN CUU VA THAO
LUAN
1. Thanh phin héa hoc co ban ciaa
nguyén liéu thit ca ngwr

Bang 2: Thanh phin hoéa hoc co bin trong phin co thit ca ngir dai dwong

7 Nang |
Protein (%) | Lipid (%) | Tro (%) D6 Am (%) (kirj / 1‘3%;%
Nguyén liu tuoi | 19,66+ 1,12 | 035+0,15 | 2,64+0,97 | 73,120,024 87,7*
Thanh pham kho
86,4 1,11 6,74 5 356
(100g kho)*

* Két qud phdn tich tai Trung tdm dich vy phdn tich thi nghiém thanh phé Hé Chi Minh (CASE)

Tiur két qua bang 2 cho thdy ham luong
protein dat 19,66 = 1,12%, phu hop véi cac
nghién ctru trudc day, trong d6 ham lugng
protein trong cd ngu dao dong tur 18,27%
dén 25,42% tuy theo mua vu va ving bién
khai thac [19, 20, 21]

Ham luwgng lipid trong mau ca dat 0,35 +
0,15%, thép hon so véi mot sb nghién cuu
khac (0,51% — 0,88%) [10]. Piéu nay co
thé do mau phan tich chi liy tir phan nac
lung (steak), vén c6 ham luong chit béo
thdp hon cac phan khac. Ham lugng lipid
thap 1a mot loi thé trong bao quan va dong
kho, vi né gitp gidm nguy co oxy hoa lipid,
han ché sy hinh thanh mui 6i dau trong san
pham cudi cung.

Két qua do am 73,12 + 0,024% phu hop
v01 cac nghién cuu trudc day [22, 23], cing
¢6 mbi quan hé nghich dao gitra ham luong
nude va lipid trong thit ca nglr, v6i tong
ham lugng dao dong trong khoang 70-80%.

Ham lugng tro ghi nhan dugc la 2,64 +
0,97%, c6 phén cao hon so voi mot sb cong
b6 khac vé ham lugng tro trong thit ca ngir
viy vang & cac vung danh bat khac nhau
(1,48-1,62%) [22, 24].

Nhin chung, két qua nghién cru phan
anh dic diém dinh dudng cia ca nglr vdy
vang, ddng thoi cho thy sy anh hudng cia

yéu t6 moi truong, mua vu va tung phan
co thé ca. Nhitng dir liéu nay dong vai tro
quan trong trong viéc danh gia chéat luong
nguyén li€u tuoi trudc khi 4p dung cac
phuong phap bao quan va ché bién, dic
biét 1a sdy dong kho; dong thoi khang dinh
phuong phap tht nghiém nay khdéng lam
giam gia tri dinh dudng va thanh phan héa
hoc co ban cua san pham.

2. Ham lwong tong nito bazo bay hoi
trong nguyén liéu va thanh phim siy
dong kho

Panh gia do tuoi cua san pham thuay
san, ddc bi€t 1a ca ngu, thong qua xac dinh
ham lugng tong nito bazo bay hoi (TVB-N)
la mot phuwong phap héa hoc tiéu chuan
[25]. Trong nghién ciru nay, ham lugng
TVB-N cua cd ngtr nguyén liéu 1a 11,54 +
0,32 mgN/100g va sau qua trinh siy dong
kho, gié tri nay tdng nhe 1&€n 15,00 = 0,26
mgN/100g.

So sanh véi cac tiéu chuan hién hanh,
mdc du TCVN 8338:2010 quy dinh cho ca
tra d6ng lanh va chua co tiéu chuin cu thé
cho ca ngu, ngudong TVB-N < 14 mgN/100g
duoc Pike va cong su (1997) cong bé cho
thdy chat luong ca tét nhat. Hon nira,
theo quy dinh cua Uy ban Chau Au (EC
No 2074/2005) [26], gidi han an toan cho
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TVB-N trong san phérn thuy sén la duéi 30
mgN/100g [24 26] Két qua ciia nghién ctru
nay cho thay ca nguyen liéu va thanh pham
c4 nglr sdy dong kho déu dap tng céc tiéu
chuén vé do tuoi.

Ham lugng TVB-N thép trong nguyén
liéu, 12 phan thit con lai sau ché bién Sahimi/
Saku, khéng dinh chét luong tuoi tot cua
ngudn nguyén lidu nay cho cac san phim
gia tri gia tdng. Su gia tang nhe TVB-N sau
qua trinh sdy c6 thé dugc giai thich boi hoat
dong enzyme dién ra cham trong qua trinh
luu trit déng lanh va xir ly cat khdi trude
khi sdy. Mic du qua trinh déng lanh tc ché
dang ké hoat dong cua vi sinh vét, nhung
cac phan tng sinh hoa do enzyme xuc tac
van c6 thé tiép tuc, din dén su hinh thanh
nito bazo bay hoi [24].

3. Pong hoc tach nuéc

DPong hoc siy dong kho 1a yéu td then
chdt trong thiét ké quy trinh va mic du dir
liéu tham khao ban dau co thé dwgc thu
thap, viéc xay dung di li€u thyc nghiém
dudi cac diéu kién van hanh khac nhau van
1a yéu cau can thiét. Nghién ctru nay tap
trung vao viéc xac dinh chu trinh sdy phu
hop nhit vé thoi gian sy thir cip nham dat
duoc san pham ca ngir cit khdi sau sdy chan
khong thing hoa voi do 4m < 5% va hoat d6
nuée (aw) < 0,3.

Trong cac thu nghiém so bg, toc do

thang hoa dugc udc tinh dya trén sy thay
dbi ap sudt va nhiét do hién thi trén thiét
bi, ddng thoi mau duogc dinh ky iy dé danh
gia d6 am va aw. Chu trinh sdy duoc chia
thanh hai giai doan chinh: séy so cap (thiang
hoa) va say thir cap (g1a1 hip). Giai doan
sdy so cap, theo ly thuyet loai bo khoang
70-75% luong 4m ban dau théng qua qua
trinh chuyén pha bang thanh hoi nuéc véi
thoi gian cu thé phu thudc vao thanh phan
va kich thudc mau. Giai doan sdy thir cip,
mic du chiém 20-30% tong thoi gian, chi
loai bo 5-10% luong 4m con lai [3, 6, 15,
28, 29]

Chuong trinh sdy duoc thiét 1ap nhu
bang 1 v&i tée do gia nhiét 1°C/phut va ap
suat budng siy duoc duy tri 6n dinh & 0,07
+ 0,01mbar; nhiét do buong két tinh hoi
-80°C Két thuc giai doan sdy so cip nay,
do a am trung binh cua mau dat 23,35% trong
17h, cho thdy hiéu qua loai am khoang
68%. Két qua nay kha twong ddng vdi cac
khuyén nghi vé diém két thiic cuia giai doan
sdy so cap [15] va két qua ciia cac nghién
ciru khac. Giai doan sdy thir cip tiép theo
duoc tién hanh véi viée theo ddi lién tuc do
4m va aw cua mau dé xac dinh thoi diém
két thuc quy trinh sdy phu hop, dam bao dat
dugc cac chi tiéu chét lwong muyc ti€u. [7,
8, 15, 28]

Pong hoc tach nuéc

NL, 73.12%
S 0.5cm

X

«5 So cép, 17h

© 23.359 :

= ® Th cap 4h, Thircip 5 h, ,
4.95% 4.85%  Thircap 6 h,

3.12%

Thoi gian sy (h)

Hinh 1: Biéu d6 dong hoc tich nuéc trong cac giai doan siy dong kho
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4. Anh hwéng cia thoi gian sdy thir cAp dén hoat dd nwéc va dd 4m con lai va ning suét siy

Bang 3: Sw bieén do6i ciia hoat do nwée, dd am va nang suat say giira cac che do say

Thoi gian sy thir cdp (h) | Hoat d6 nudc (aw) Do am (%) Hiéu suat siy
0 0,91 + 0,022 73,12 + 0,024
4 0,136 + 0,023¢ 5,152 + 0,25 72,26 + 0,39°
5 0,121 +0,017° 4,851 + 0,43 74,19 +0,92°
6 0,076 + 0,004 3,119 + 0,4° 75,32 + 0,86¢

Ghi chii: O bdng trén cdc chit cdi a,b, ¢ khdc nhau thé hién sy khdc biét ¢é y nghia (p < 0,05) vé hoat dé niée ciia san

phéim & cdc thoi gian sdy thir cap khdc nhau.

Két qua phan tich & bang 3 cho thay thoi
gian sy thir cdp c6 anh huong dang ké (p<0,05)
dén hoat d6 nudc (aw) ciia san pham ca ngir
sdy dong kho. Cu thé, aw & ché d¢ say thir cap
6 gio thip hon dang ké so véi 4h va 5h. Viée
kéo dai thoi gian sdy thi cdp thém 2h (tir 4 1én
6h) da giam aw xudng mtc rat thip, loai bo gan
nhu hoan toan nudc ty do trong nguyén ligu aw
tir 0,91 xubng con 0,076; twong tmg v&i hidu
sut loai 4m ge‘in nhu hoan toan (75,32%).

Theo nghién ciru hau hét enzyme va vi sinh
vat bi trc ché & aw < 0,61 [30] va khong co su
phat trién cua vi sinh vét & aw < 0,60. Tham chi,
0 aw < 0,34, gia tri D cta Salmonellae trong
thit ca séy kho bao quan 30°C la 21 ngay [7].
San pham c4 ngir sdy thiang hoa trong nghién
ctru nay dat aw 0,07-0,13 (<0 3), khong tao
diéu kién thuan loi cho sy ton tai cia cac vi
sinh vat gdy hai da dwoc cong bd [30, 31, 32]
phut hop cho tiéu dung truc tiép va bao quan

o nhiét do thu:ong Muc aw nay tuong duo’ng
v6i cac san pham an lién khac nhu ca hoi say
thang hoa hay cac san pham sita bot, sita cong
thirc, banh, trai cay séy kho thuong mai khac
[33] va dap Gmg tiéu chuan quy dinh cho san
pham thity san sy khé TCVN 10734: 2015,
QD 46/2007/QD-BYT tai didu 6.9 [34, 35].

Tuy nhién, viéc tang hiéu qua, ning suat 1a
yéu 6 then chét trong timg dung say dong kho.
Ché d6 sy thir cdp 6h mic du dat duoc d6 4m
va aw rat thap, lai cho thay hiéu suat ché bién
thap nhét. Diéu nay lam ting dang ké chi ph1
nang hrorng va gia thanh san pham, cho thiy
can can nhéc giita chét lugng va hiéu qua kinh
té ctia quy trinh.

5. Anh huéng ciia thoi gian siy thir cip
dén mit d9 biéu kién (Apparent density
- AD) va dd co ngét thé tich (Volumetric
shrinkage — VS)

Bang 4: Sy bién ddi AD, VS & thoi gian sdy thir cAp khac nhau

Thoi gian siy thir cap (h) Mat do biéu kién %(AD) Do co ngot thé tich %(VS)
0 1,08 + 0,03
4 1,02 + 0,05° 4,75 +0,04
5 0,97 + 0,05 10,79° +0,12
6 0,93 +0,12¢ 15,33° +0,04

Ghi chii: Két qua thé hién gid tri trung binh dg léch chudn, cdc chik cdi a, b, ¢ khdc nhau thé hién swe khdc biét cé y nghia (p < 0,05)
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Phan tich thong ké (ANOVA) cho thay mat
d6 biéu kién (AD) cta san phim khong c6 su
khac biét dang ké (p>0,05) giita cac thoi gian
sdy thtr cip (4, 5, 6 gio). Tuy nhién, d6 co ngot
thé tich (VS) c6 su khac biét ¥ nghia (p<0,05)
va ting theo thoi gian sdy thir cip, v6i cac gia
tri lan luot 14 4,75%, 10,79% va 15,33% (Béang
3).

Su khac biét vé& VS gilra cac ché do séy cho
thidy mdi twong quan thuan giita thoi gian sdy
va do co ngot, phu hop véi tdng hop cac bao
céo do co ngdt vé thé tich ctia ca hoi sdy cat
khéi (9-12%), cua dau tiy (6,59%), mam xoi

(6,13%) va viét quat (16,13%) siy dong kho
cling nhu bao cao [3, 34].

Két qua nay c6 thé duoc giai thich boi viée
duy tri ap suat 6n dinh trong sudt qua trinh siy,
gitip 6n dinh cdu trac va han ché co ngdt do
thay ddi ap suat dot ngot. Bén canh do, viéc
tang nhiét d6 sy so cip theo cic budc nhay
déu 10°C c6 thé da giam thiéu hién twong sup
d6 cau trac lién quan dén nhiét do thily tinh
hoa. [37]

6. Anh hwéng ciia thoi gian siy thir cip
dén mau sic ctia sin phim

Bang 5: Gia tri L*a*b* theo thoi gian sy thir cip

Thoi gian siy the cAp AE*ab o b
(h)
0 37,43 +£9,50° 9,36 + 1,222 9,84 + 1,46°
4 5,15 59,90 + 6,65¢ 9,72 £ 1,61° 13,8 £1,37°
5 12,59 47,46 +7,13% 10,34 £ 1,55 15,67 £1,10°
6 12,12 48,85 +5,70° 14,68 +1,35° 16,22 £1,10°

Ghi chi: Két qud thé hién gid tri trung binh = d¢ léch chuén, cdc chir cdi a,b,c khdc nhau trén cung mot cot thé hién su

khac biét co y nghia (p < 0,05.

Mau sic san pham siy dong kho dugc biéu
din bang hé mau L*a*b*. Két qua bang 5 cho
thiy sy gia ting dang ké vé gi tri d6 (a* ting
tr 9,721 1én 14,687) va su tang nhe vé gia tri
vang (b* tang tur 15,673 1én 16,229) khi thoi
gian sy thir cap kéo dai. Pong thoi, do sang
(L*) giam theo thoi gian sdy. Diéu nay cho thiy
mau do ty nhién dic trung cua ca ngu trd nén
16 rét hon khi thoi gian say thi cip dat 6 gio,
trong khi mau vang tu nhién it thay doi.

Su thay d6i mau sic nay co thé duoc giai
thich nhu sau: do sang L* ban diu cta vién
c4 chiu anh hudng 16n boi ham lugng nuée. O

thoi gian say thtr cip ngan, lugng nudc con lai
cao gay ra d¢ khuc xa 16n, co thé che lﬁp cac
sic to mau. Khi thoi gian sdy ting, qua trinh
thang hoa hoan tt, lugng nudc giam dang ké
dan dén d6 sang L* giam, dong thoi lam ndi
bét cac sic td do va vang von co (a* va b* ludn
duong va c6 xu hudng tang).

GiatriAE>1 cho théy su khac biét mau sdc
nay c6 thé nhan biét dugc bang cam quan [16,
33, 39] phut hop véi két qua dénh gia cam quan
theo TCVN 3215-79.

7. Anh hwéng ciia thoi gian siy thir cip
dén dd gion cia san pham

Bang 6: Lwc pha vo san phim & cac ché d sdy khac nhau

Ché d6 siy tht cap (h) 4

5 6

Lyc pha v& (N)

12,86 + 2,5¢

6,28+ 1,52° 5,94 £2,71°

Ghi chit: Cdc chik cdi a,b khdc nhau thé hién sw khdc biét cé ¥ nghia (p < 0,05) vé dg gion ciia cd ngir sdy thang hoa ¢

cde thoi gian sdy thir cap khdc nhau.
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Phan tich d¢ gion (lyc tac dong gay vo
ciu trac) cta san pham céa nglr say dong kho
(Bang 6) cho thiy thoi gian sdy thw cdp co
anh huong dang ké. Viéc tang thoi gian sy
thir cip tir 4 1én 5 gio da giam déng ké lyuc
can thiét dé lam v ciu trac, cho thdy dé gion
tang 1én rd rét. Tuy nhién, viéc tiép tuc kéo
dai thoi gian sdy thu cdp 1én 6 gid khong
mang lai su khac biét dang ké vé& do gion.

Diéu nay co thé dugc giai thich 1a do giai
doan sdy thir cdp chu yéu loai bo nuéc lién
két. V6i nhiét 6 on dinh & 25°C va ap suit

budng sdy duoc duy tri 0,07+0,01mbar qua
trinh thing hoa dat dén trang thai can bang
sau khi phan 1én 4m di duoc loai bo [10].
Viéc kéo dai thoi gian sdy thém nita khong
lam ting dang ké lugng am bi tach ra, do d6
khong cai thién thém d6 gion cua san pham
ma con lam ting chi phi van hanh khong can
thiét. Vi 1y do nay, viéc tiép tuc khao sat thoi
gian sdy thir cip dai hon khong duoc thyc
hién trong nghién ctru nay.

8. Anh hwéng ciia thoi gian siy thir cip
dén khi ning bu nwéc ciia sin phim

2 e e N e £ 2 R 2 - A 3A A r
Bang 7: Thoi gian bu nudc cia san pham & cac ché do say khac nhau

Ché do Thoi gian bu nude/ Kha nang bu nudce (%)

say (h) 2s 4s 65 8s 10s
4 173,0 + 6,332 178,1 + 7,79 182,0 + 3,832 182,6 £2,39® | 186,1 £9,22°
5 167,5+18,74* | 172,8 £15,15° 164,9 £5,15* 175,9 £9,12° 176,9 + 7,93°
6 174,1 £19,94* | 160,1 £15,92* | 164,4 +15,03* 170,9 £2,23* | 188,8 +20,30?

Ghi chit: Cdc chit cdi a,b khdc nhau thé hién sw khdc biét c6 Y nghia (p < 0,05) vé 1y 1é bi miedc ing véi thoi gian

bit nueée ciia cd ngir sdy thang hoa ¢ cdc thoi gian sdy thir cap khdc nhau.

Két qua vé kha ning b nuée (Bang 7) cho
thdy san pham c4 nglr siy dong kho co kha
ning bu nudc rat nhanh, dat muirc hap thy tdi
da chi trong thoi gian ngan. Téc d6 bu nudc
cao nay la dic trung cia san pham siy dong
khé va dugc giai thich béi ciu triic xdp, nhiéu
16 réng dugc tao ra trong qué trinh thing hoa
bang. Muc ti€u cua qua trinh bu nudc 1a khoi
phuc cau tric va ham 4m gin véi trang thai

tuoi ban dau ciia nguyén liéu. Trong khi mét s6
san pham sdy dong kho c6 thé bi mét chat hoa
tan trong qua trinh bu nudc nhanh [4], quan
sat (Hinh 2a va 2b) cho thiy cac khdi ca ngir
sau khi bu nudc phuc hdi hinh dang, mau sdc
va céu trac trong ddi gin v6i miu ca tuoi ban
dau. Diéu nay cho thay qua trinh siy thang hoa
da bao ton tt cu trac té bao cia ca ngir cho
phép bu nude hi¢u qua.

Khéi thit ca nglr tuoi (a)

Khoi ca ngtr kho sau hat nuge (b)

Hinh 2. Hinh anh khéi ca ngir truée sdy va sau sy da hit nwéc tro lai
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9. Anh hwéng ciia thoi gian siy thir cAp dén gia tri caim quan ciia san phim

Bing 8: Piém cim quan ciia sin phidm & cac thoi gian siy khac nhau

) , Diém trung binh c6 trong luong
Tén chi tiéu H¢ s6 quan trong - - -
Say 4h Say 5h Say 6h
Mau sic 1,2 4,08 5,16 5,64
Mui/hwong 1,0 3,80 3,84 3,7
Trang théi/ciu tric 1,2 5,04 5,64 5,64
Vi 0,6 2,20 2,74 2,76
Diém tong 4 15,1 17,38 17,74

Két qua danh gia cam quan (Bang 8) cho
thdy thoi gian sy tha cap 4h dat diém chat
lugng trung binh (15,1 v6i mdi chi tiéu > 2.8).
Viéc kéo dai thoi gian siy thir cap 1én 5h va 6h
dﬁ cai thién dang ké diém s6 & cac chi tiéu mau
sdc va cau triic. Nguyén nhan c6 thé 1a do thoi
gian say tang cuong loai bo am, tac dong tich
cuc den céu tric (tao do xdp, glon) va cam nhan
mau sic san pham. Diéu kién sy thing hoa (ap
suét va nhiét do thap) gitp bao toan mau do va
vang cam dac trung cua co thit cd ngu, dugc
hoi dong dénh gia cao. Két qua cam quan nay
¢6 su twong dong véi dir liéu khach quan thu
dugc tor may do mau Konica Minolta CR-400
vé mau sic va may do luu bién Rheometer 500
vé do gion.

IV. KET LUAN VA KHUYEN NGHI

Nghlen cliru nay da danh gia anh huorng cua
thoi glan sdy thir cap trong quy trinh sy dong
kho dén cac dic tinh 1y héa va cam quan cua
c& ngir cit vién. Két qua cho thiy thoi gian sdy
thuo cép c6 tac dong dang ké dén hoat do nuéc,
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