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Tém tat

San pham Jerky tir thit ca sau dd dwegc nghién ciru tai khoa Céng nghé Thuc phdam,
trwong Pai hoc Néng Lam Tp. HCM. Véi quy trinh c¢ong nghé ché bién da dwoc nhom
nghién citu xdy dung, san pham jerky cd sau c6 @o am phit hop ¢ 18%, cdc gid tri mau
dwoc danh gia 16t, hoat do nuwoc va luc cdt san phcfm dat thcfp nhdt dam béao cho gia tri
cam quan theo chat lirong da dwoc xdc dinh. Tuy nhién, dé san pham cé chat hrong tot va
on dinh nhém nghién ciru da siv dung phwong phap bé mat dap ung (Response Surface
Methodology)- Box-Behnken (BBD) vdi 3 yéu té khao sdt la nhiét dg, do day I6p vit liéu,
toc do gié (khodng gid tri thich hop ciia cdc yéu té di dwoce xdc dinh & thi nghiém tham
do). Két qua cho ché d¢ sdy toi wu doi véi mdy sdy khay cho jerky cd sdu la 600°C, dé day
vdt liéu 2,5 mm, toc do gié Im/s trong 4 gior 30 phiit. San pham jerky cd sdu c6 mau sdc
ndu vang, bé mdt san pham lang min, cau triic dong nhat. San pham sau khi ché bién theo
quy trinh véi cdc thong sé toi wu dwoc dong goi chdan khong va theo doi qud trinh bdo
quan. Sau 4 thang san pham cé chi s6 peroxit la 0,75 + 0,03 meg/kg, san phdam van giiv
dwoc mui déic trung, chat lwong vi sinh cia san pham hiém déu théa man theo quy dinh
cua TCVN 7049 — 2002.

Tir khod: Jerky, thit cd sau, Téi wu hod, sdy
Optimization of air drying condition for Crocodile (Crocodylinae) jerky
Abtract

Jerky products from crocodile meat has been studied at the Faculty of Food Science
and Technology, Nong Lam University, HCM City. With the process of processing
technology developed by the research team, the crocodile jerky product has suitable
moisture content at 18%, the good color value, the water activity and appropriate cutting
force for the best sensory value according to defined quality. However, in order to achieve
the high quality and stability of theproducts, the team used Response Surface Methodology
using Box- Behnken design (BBD) with 3 independent variables: including temperature,
layer thickness of material and air speed. The appropriate range of those variables was
determined previously in experimental. The result indicated that the optimal air drying
conditions for the jerky product were temperature of 600°C, the material thickness of 2.5
mm, and the air speed of 1m/s for 4 hours 30 min. The Crocodile jerky product has golden
brown color, smooth surface and uniform structure. The optimal Products was vacuum
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packed and monitored for the storage process. After 4 months, the product has a peroxide
index of 0.75 £ 0.03 meq/kg, maintained its natural flavor and the microbiological quality
of the product, which is satisfied according to the regulations of TCVN 7049 - 2002.

Keywords: Jerky, crocodile meat, optimization air drying

1. it van dé

Jerky 13 san pham dinh dudng, dang
“kh6” va c6 thoi han bao quan on dinh tir
phuong phap ché bién truyén thong bang
cach tao thit thanh dai, ban méng 101 sau do
sdy kho. Tir jerky theo tiéng Tdy Ban Nha
1a “charque”, tiéng Nam My 1a “ch’arki” c¢6
nghia la thit sdy kho (Konieczny va cong su,
2007). San pham jerky dugc tim thay tir thoi
nguoi Ai Cap ¢ dai (Keene va cong su,
1997). Jerky di dugc xem la thuc pham
chinh va gan nhu 1a thirc 4n sin & nhing noi
thit twoi khong co sin. Riéng Trung Qudc
thi n6i tiéng heo jerky hon, jerky heo 1a mot
trong nhitng san pham thit truyén thong ctia
ngudi dan Trung Qudc tai Pai Loan va duoc
ché bién bang cach cit ban mong, udp gia
vi va say kho (Chen va cong su, 2002).

Thit ca siu it dugc nguoi tiéu ding wa
chudng nhung hién nay ¢ nhiéu nudc trén
thé gidi, luong thit ca sdu ngdy cang gia
ting nén gia thanh ré va thit ca siu c6 nhidu
chat bd dudng dic biét 13 ngudn thuc pham
sach, 1y tudng cung cap cho con ngudi, tuy
nhién trén thuc té viée bao quan va tiéu thu
thit ca sau con gip nhiéu khé khin (Bui Vin
Mién va cong sy, 2016). Do d9, viéc tim ra
phuong thirc ché bién tot nhat nhim tao ra
san phém tién dung tur thit ca sdu, co thoi
gian bao quan kéo dai 1a diéu rat can thiét.
Ngudn thit c4 siu ngay cang ting, gia thanh
ré nhung dinh dudng cao, trong khi viéc sur
dung thit & dang nguyén liéu con han ché.
Két qua nghién ciru cua nhom va Nguyén
Thi Phude Thuy (2017) da xay dung quy
trinh va ché bién thanh cong san pham Jerky

tir thit ca sdu voi ty 16 thit c4 sdu: m& heo 1a
8:2, sit dung may xay voi duong kinh 16
ludi cit 1a 5 mm, san pham c6 bd sung 2%
ca ri dau va 2% bot sa . San pham van duy
tri cht luong khi bao quan ¢ nhiét 46 phong
trong thoi gian 4 thang va cdm quan san
pham dugc xép loai kha theo TCVN 3125 —
79 (Uy ban Khoa hoc va Ky thuat Nha
nude, 1979). Tuy nhién, dé san pham jerky
c6 chét luong tdt va 6n dinh, nghién cuu
“T6i wu hoa cac ché d6 sdy san pham jerky
lam thit c& siu” duogc tién hanh nham hoan
thién quy trinh ché bién jerky ca séu tir
nguyén li¢u thit ca sau dam béo dat cac chi
tiéu vé chat luong cam quan, vi sinh va da
dang hoa céc san pham tir thit ca sau.

2. Vatliéu va phuong phap

Nghién ctru dugc thuc hién tai Khoa
Cong nghé Thyc pham, truong Dai hoc
Néng Lam Thanh phé HS Chi Minh.

2.1. Nguyén, vat liéu, phwong tién
nghién ciru

- Thit ca séu fillet sir dung trong qué
trinh ché bién dugc cung cip trai c4 sau Hoa
Ca, Phuong Thanh Loc, quan Hoc Mon,
Tp.HCM. M& heo st dung trong qua trinh
nghién ctru dugc mua tai si€u thi CoopXtra,
phuong Linh Trung, quédn Thu bDuc,
Tp.HCM. Sau khi mua vé thit ca siu, m&
heo dugc bao quan trong ti dong.

- Puong RE, gia vi, phuy gia cua céac
co so: cary Ba Tam, Cong ty TNHH TM-
DV Xuéan Hong, va CoopXtra Thi1 Birc.

- Dungcuva thiét bi thi nghiém: May
xay Mado Unior (Puc); May tron Tyrone
(Malaysia); May hut chan khong Kome
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(Ptc); Tu lanh Sanaky, May say khay (Viét
Nam); May do cdu trac Zwick Roell 1.0
(Puc); Can dién tu 2 s6 1& SX - 1200i —
AND; May do mau Kinoca Minolta, Mdy
siy hong ngoai AND MX-50 (Nhat Ban);
va cac vat dung khac phuc vu cho ché bién.

2.2, Phwong phdp nghién ciru

Quy trinh: San pham jerky c4 sdu duoc
ché bién theo quy trinh: Nguyén liéu - Xay
- Phéi tron gia vi - Dinh hinh - Hép - Say -
Dinh lugng, déng goi - Thanh pham.

Viéc hinh thanh nén san pham jerky thit
cé shu gém: thit ca siu, md heo, cac chat
phu gia két cdu va cac gia vi huong lidu va
qué trinh ché bién ma trong dé say quyét
dinh chat luong cam quan va su wa thich cua
nguoi tiéu dung. Cac nghién ctru cua chung
toi vé ty 1¢ thit ca séu va md heo, kich thuéc
hat thit, céc loai va thanh phan gia vi dén
luc cit va chat lwong cam quan va véi cac
thi nghiém vé nhiét d6 sy, do day khdi thit
va téc do gid dbi véi jerky ca sau da duoc
nghién ctru tu cac thi nghi¢m tham do.
Nghién ctru ndy dugc tip trung vao toi uu
héa qua trinh siy t6i chat luong san phdm
jerky c4 sau.

Thuc hién cac thi nghi€ém tham do dé
xé4c dinh pham vi anh huéng dé tién hanh
ti uu hoa, két qua co6 duogc la: Nhiét do séy
(55°C-65°C), Do day 16p thit (jerky) sdy (2-
3mm), Téc do gi6 (0,5-1,5m/s).

Dé t6i wu hoa ché do say tdi wu voi cac
yéu t6 theo ddi 1a nhiét do, do day 16p vat
lidu, tdc do gid tuong tac dén san phém
jerky ca sdu thir nghiém. Két qua mong
mudn thu dugc jerky cé sau c¢6 do am nho
hon 18% va cac gia tri mau, hoat d§ nudc
va lyc cét san pham dat thip nhét. B4 tri thi
nghiém bang cach st dung phuong phéap bé
mat dap Gng (Response  Surface
Methodology) (Aliakbarian va cdng su,
2008), Box-Behnken (BBD) véi 3 yéu t6
khao sat 1a nhiét 46, d6 day 16p vat liéu, toc
d6 gio6 (khoang gia tri thich hop cuia cac yéu
t da dugc x4c dinh ¢ thi nghiém tham do).

M6 hinh Box-Behnken (BBD) Ila
nhitng cu trac dbi ximg trong d6 mdi thi
nghiém dugc tao boi 3 yéu td, mdi yéu tb
khao sat dugc ma hda trong hé toa d§ khong
thtr nguyén c6 3 muc: Toa d cua phuong
an bang 0, cac yéu to ma héa nhan 2 gid tri
-1 va +1 twong tng véi muc dudi va muc
trén. Cac gia tri dugc ma héa vdoi X la yéu
t6 duoc ma héa anh hudng dén bé mat dap
ung Y. Gia tri ma hda cua cac bién doc lap
cho thiét ké Box-Behnken dugc thé hién
trong Bang 1:

Bang 1. Gia tri ma héa cia céc bién doc 1ap cho thiét ké Box-Behnken

P S e Mikc thi nghiém
Cac bién doc lap Ky hi¢u Khong ma hoa M héa
55 1
Nhiét d6 siy (°C) Xi 60 0
65 1
2 -1
Do day 16p jerky (mm) X2 2,5 0
3 1
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Mike thi nghiém

Céc bién doc lap Ky bt e ongmahea  Ma hoa
0.5 1
Téc do gio (m/s) X3 1 0
1.5 1

B6 tri thi nghiém tdi wu héa qua trinh
sdy jerky ca sdu voi 3 yéu tb: nhiét do X
(55°C-65°C); do day lép vat lidu Xa (2-
3mm); toe do gio X3 (0,5-1,5m/s) va 3 mirc
thi nghiém voi 15 don vi thi nghi€ém cé 3
nghiém thic tdm theo mo hinh Box-
Behnken. Céc chi tiéu theo ddi: 4m do, hoat
d6 nude, mau sic va luc cit caa jerky ca siu
sau khi sdy, bao gdm, Y1: thoi gian siy (d0
C); Y2: Biém cam quan két cdu. Ma tran cua
thi nghiém bé mat dap ing dugc thiét ké boi
phan mém JMP dugc thé hién trong Bang 2.

Xac dinh luc cit duge do béng may do
cAu trac Zwick Roell 1.0. Dya vao tai liéu
huéng din kém theo may. Tat ca mau kho
jerky tir thit ¢4 su dung do két ciu duoc cat
theo hinh khéi ¢6 kich thudc rong 2 cm, dai
9 cm va day 3mm. Thi nghi¢m duoc do lap
lai 3 lan. Thong s6 can do 1a luc cit F (N).

Phan tich thanh phén hoa hoc tai Vién
Cong nghé sinh hoc mdi truong (Truong
Pai hoc Nong Lam Tp.HCM) dé kiém
nghiém vé thanh phan hoa hoc cua thit ca
siu ciing nhu trén san pham thtr nghiém
dugc danh gia cao nhat vé cam quan voi
Protein (FAO, 14/7, 1986: 212); Lipid
(FAO, 14/7, 1986: 211)

Kiém tra vi sinh d6i v6i mau thanh
phém thir nghiém: Tai Trung tam Dich vu
thi nghiém, tai $6 2 Nguyén Vin Thi Quan
1, Tp.HCM d&é kiém tra d6i voi mau thir
nghiém c6 thoi han bao quan tot nhat vé
cam quan. Cac chi tiéu duoc dé nghi kiém
nghiém vi sinh la:  Coliforms (ISO

4832:20006); Escherichia coli (ISO 16649-
3:2005); Staphylococcus aureus (ISO 6888-
3:2003); va Samonella (ISO 6579:2002).

Panh gia cam quan san pham bang
phép thir so hang. Nguoi thu nhan duoc
dong thoi tit ca cac mau da duoc ma hoa,
danh gia theo thir tu c6 san va ghi lai két qua
vao phiéu tra 16i (Ha Duyén Tu, 2006).

Phiwrong phdp phan tich thong ké: Dung
phan mém Excel 2007 dé tinh toan va vé do
thi. Xir 1y thong ké bang phan mém JMP
10.0 voi su khac biét c6 y nghia khi p <
0,05.

3. Két qua va thao luin

3.1. Toi wu héa qud trinh sdy jerky cd
sdu

Téi wu hoa qué trinh sy jerky ca sdu véi
3 yéu t6: nhiét do Xi; do day 16p vat lidu X,
va toe do gid X3 vai cac chi tiéu theo ddi: thoi
gian sdy va diém cam quan cau tric, theo mo
hinh Box-Behnken. Ma tran cua thi nghi¢m
bé mit dap ung duogc thiét ké boi phan mém
JMP 10 duoc thé hién trong Bang 2.

Két qua nghién ciru cho thay, thoi gian
sdy dao dong trong khoang tir 4 gio dén 6
gid 30 phut thi do 4m cua jerky ca séu dat
16%. Piém cam quan vé két cdu dao dong
tir 2,208 dén 4,292 (Bang 2). Cac két qua
trén cho thdy cic yéu t6 khao sat c6 anh
huong dén chi tiéu theo ddi véi do tin cay
95%, thoi gian say thap nhat 4 gid thi diém
cam quan dat 13 4,167 chwa 13 diém cao
nhat. Diém cam quan cao nhét 4,292 thi thoi
gian say lai nhiéu nhat (dén 6 gio 30 pht).
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Vi thé, viée t6i uu dong thoi ca ba chi tiéu  kién say téi uu nhat cho quy trinh siy jerky
khdo sat 1a diu can thiét d€ lya chon diéu  thanh pham.

Bang 2. B6 tri thi nghiém va cic gid tri tuong tmg ciia cac chi tiéu theo di

Gia tri thue té Chi tiéu theo d&i
Nghiém  Nhiétdd DPoday Tocddgi6 Thoigian  Diém cam quan
thac ma héa  (°C) (mm) (m/s) sy (gio) cau triic
-0 55 2,0 1,0 5h 2,667
-0- 55 2,5 0,5 6h30° 2,833
-0+ 55 2,5 1,5 4h 3,250
-+0 55 3,0 1,0 4h15’ 4,083
0-- 60 2,0 0,5 6h30° 4,292
0-+ 60 2,0 1,5 4h 4,167
000 60 2,5 1,0 4h30° 4,250
000 60 2,5 1,0 4h30° 4,292
000 60 2,5 1,0 4h30’ 4,208
0+- 60 3,0 0,5 6h30’ 3,292
0++ 60 3,0 1,5 4h 3,333
+-0 65 2,0 1,0 4h30’ 3,083
+0- 65 2,5 0,5 6h30’ 2,250
+0+ 65 2,5 1,5 4h 2,208
++0 65 3,0 1,0 4h15’ 2,333
Actual by Predicted Plot Actual by Predicted Plot
7 45
6.5 b _ 4_'
cm 67 5 3 1
= e 2 G Lo
BY 5. g3 ] 4
== s s E“E o
4 ?__L_,_"' 2.5-__ ' .
35— T T T T T T
35 4 45 5 55 6 65 7 2 25 3 35 4 45
Thixi gian say Predicted Biém cam quan cautric Predicted
P=0.0002 RSq=0.99 RMSE=0.1768 P=0.0399 RSq=091RMSE=03976
a b

Hinh 1. Biéu d6 vé sy twong quan giita gia tri Iy thuyét va gid tri thuc té:
(a) thoi gian say; (b) diém cam quan cau tric

Mdi diém trong Hinh 1 1a mot don vi  nghiém s& nam trén “duong chinh tic”,
thi nghiém, néu cac gia tri mo hinh bang gia ~ diém cang xa “duong chinh tac” thi chung
tri thuc t& thi cac diém cua don vi thi it c6 sy twong quan vé&i nhau. Gia tri R? va
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gia tri R? hiéu chinh (adjusted — R?) duoc
thé hién dé danh gia do twong thich cia
phuong trinh héi quy. Hé sb twong quan R?
cua mo hinh cho théy cac gia tri thuc té va
gia tri mo hinh cua thoi gian say va diém
cam quan v¢é cau triic ¢ sy tuong quan chit
ch& nhau véi R? 1an luot 12 0,99 va 0,91.
Két qua phan tich phuong sai véi thoi
gian sdy (Bang 3) cho thiy mé hinh héi quy

d6i voi thoi gian siy co y nghia vé mat
thong ké (P < 0,001) v6i hé sé R>= 0,99 va
h¢ s6 dac trung cho tinh khong twong thich
cua mo hinh (lack of fit) khong c6 y nghia
vé mit thong ké (P >0,05). Vi hé s6 R? =
0,99 chiing t6 ¢6 thé ding mé hinh da c¢6 dé
giai thich cho gan 100% dap tng (Mylonaki
va cong sy, 2008).

Bang 3. Két qua phan tich phu0’ng sai cho mo h1nh da thtrc bac hai cua cac dap ting theo
thoi gian sdy va diém cam quan ciu tric san pham jerky

Analysis of Variance thoi gian say

Source DF Sum of Mean F Ratio
squares Square

6889Model 9 14,818750 1,64653 52,6889

Error 5 0,156250 0,03125 Prob>F

C.Total 14 14,975000 0,002*

Analysis of Variance diém cam quan cau tric

Source DF Sum of Mean F Ratio
squares Square

Model 9 7,5953827 0,843931 5,3383

Error 5 0,7904482 0,158090 Prob>F

C.Total 14 8,3858309 0,0399*

Két qua phan tich phuong sai voi thoi
gian sdy (Bang 3) cho thiy mé hinh héi quy
dbi v6i diém cam quan vé cdu tric co y
nghia vé mit thong ké (P < 0,001) véi hé sd
R?= 0,91 va h¢ s6 dic trung cho tinh khong
tuong thich cia mo hinh (lack of fit) khong
c6 ¥ nghia vé mat thong ké (P >0,05). Vi

hé s6 R? = 0,91 chimg to co thé dung mod
hinh d3 c6 dé giai thich cho trén 90% nhiing
bién d6i cua dap tmg (Aliakbarian va cong
su, 2008).

Pé xac dinh anh hudng cac yéu t khao
sat dén timg chi tiéu theo ddi, dua vao cac gia
tri cia mo hinh dé viét phuong trinh hdi quy.

Bang 4. Két qua phan tich phuong sai anh hudng cua cac yéu td dén thoi gian siy san pham

Parameter Estimates

Term Estimate Std Error t Ratio Prob>[t]

Intercept 4,5 0,102062 44,09 <0,0001*
Nhiét d6 (55;65) -0,0625 0,0625 -1,00 0,3632
bo day (2;3) -0,125 0,0625 -2,00 0,1019
Téc do gi6 (0,5; 1,5) -1,25 0,0625 -20,00 <0,0001*
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Parameter Estimates

Term Estimate Std Error t Ratio Prob>[t]
Nhiét do* b6 day 0,125 0,088388 1,41 0,2164
Nhiét d6*Tdc do gid 0 0,088388 0,00 1,0000
Do day*Téc do gi6 0 0,088388 0,00 1,0000
Nhiét do* Nhiét do -2,78e-17 0,091998 -0,00 1,0000
D¢ day* D9 day -2,78e-17 0,091998 -0,00 1,0000
Téc d6 gido* Toe do gid 0,75 0,091998 8,15 0,0005*
Két qua cho thiy tic dong cua toc do Yi=4,5—-1,25X5+ 0,75X3°

gi6 ¢6 anh huong quan trong dén thoi gian Trong d6 Y 14 thoi gian sdy cua san

sdy san pham va c6 y nghia thong ké (P pham (%), X5 1a toc d6 gi6 khao sat

<0,05) (Bang 4). Sau khi loai bo cic yéu t6 Twong tu, & chi tiéu diém cam quan két

khong anh huong quan trong, thu duwgc  cdu dé xac dinh hsé s6 ciia phuong trinh héi

phuong trinh: quy Yo, dua vao két qua cia Bang 5:

Bang 5. Két qua phan tich phuong sai anh hudng
cua cac yeu to den diém cam quan cua san pham

Parameter Estimates

Term Estimate Std Error t Ratio Prob>|t]
Intercept 4,25 0,229557 18,51 <0,0001*
Nhiét do (55;65) -0,338625 0,140575 -2,41 0,0609
b6 day (2;3) -0,146 0,140575 -1,04 0,3466
Téc d6 gi6 (0,5; 1,5) 0,005125 0,140575 0,04 0,9723
Nhiét do* b6 day -0,5415 0,198802 -2,72 0,0416%*
Nhiét do*Tdc do gi6 -0,17725 0,198802 -0,89 0,4135
Do day*Téc do gi6 -0,0415 0,198802 0,21 0,8429
Nhiét do* Nhiét do -1,140875 0,20692 -5,51 0,0027*
Do day* Bg day -0,067625 0,20692 -0,33 0,7570
Téc do gio* Toc do gid  -0,411375 0,20692 -1,99 0,1035

T céc tham s wdc tinh trén hinh Dau ding trude hé sd cho biét chiéu

chung t61 dy doan phuong trinh hoi quy doi  anh hudng cua céac yeu to 1a duong hay la
vdi diém cam quan vé két cau cia san pham  am hay dd bién thién cua céac yeu to ty 1€

nhu sau: thudn hay ty 1€ nghich véi chi tiéu khao sat.
Y2=4,25 —0,5415X:Xz - 1,1408X,>  Diéu nay duoc thé hién ro qua cac Hinh 2,
Hinh 3.
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Sorted Parameter Estimates th&i gian sdy

Term Estimate 5Std Error
Toc dd gia (0.5,1.5) -125  0.0625
Toc da gio *Tocdd gid 075 0.091993
D6 day (2,3) 0125  0.0625
Nhigt d6 *B& day 0125 0.088388

Mhiét 6 (55,65} -0.0625  0.0625
Nhiét g5 *Nhigt dd -2 78e-17 0.091998
Bié day *Dd day -278e-17 0.091998
Nhigt dd *Thc db gid 0 0.088388

Bd day *Toc dd gid 0 0.088388

t Ratio Prob=|t|
-20.00 =000
8.15 0.0005*
-2.00 L 0.1019
1.41 1] 0.2164
-1.00 | 0.3632
-0.00 1.0000
-0.00 1.0000
0.00 1.0000
0.00 1.0000

Hinh 2. K¢t qua vé su tuong quan gitra cac yeu to voi thoi gian say san pham

Sorted Parameter Estimates

Term Estimate Std Error
Mhiét 6 *MNhiét d6 -1.140875 020692
Nhiét @6 *Bd day -0.5415 0.198802
Mhiét @6 (55,65) -0.338625 0.140575
Toc 46 gio *Tocdd gic -0411375 020692
B day (2.3) -0.146 0140575
Nhiét 36 *Toc dd gid -0.17725 0.198802
Bé day *Bd day -0.067625 020692
B day *Toc dd gid 0.0415 0198802
Toc dé git (0.5,1.5) 0.005125 0.140575

t Ratio Prob=|t|
-5.51 0.0027*
Lo i 0.0416
-2.41 0.0609
-199 \_E 01035
-1.04 0.3466
-0.89 (il 0.4135
-0.33 i 07570
0.21 I 0.8429
0.04 09723

Hinh 3. Két qua vé sy tu:ong quan gitra cac yeu tb
v6i diém cam quan vé cau triic ctia san pham

Theo Hinh 2, cho thiy thoi gian say
cua san pham thay d6i ngugc chiéu véi toc
do gio rét 16m, riéng do day va nhiét do say
cling thay d6i ngugc chiéu nhung véi muc
do it hon. Piéu nay duoc Takahashi (1960;
trich din beéi Jittiandana va cong sy, 2002),
giai thich khi sdy cang 1au s& lam trc ché sy
kho ciia san pham c6 sir dung thém mudi
do sy hinh thanh cua moét 16p vo mudi
protein trén bé mit ctia san pham, gy ra sy
kho ctng bé mit dan dén cang sdy ¢ nhiét
do cao, tbc do gi6 16n s€ lam nudc trong
nguyén liéu thoat ra cham hon ban dau.
Khi nhiét d9 say cang tang thi thoi gian say
cang ngin.

Vé két cau cua jerky ca sau (Hinh 3)

chiu anh hudng bac hai cua nhiét do va anh
hudng twong quan nghich, nghia la khi tang
nhiét do thi diém cam quan vé ciu tric
giam. Cac tuong tac khac nhu dg day, nhiét
d6 ciing trong quan nghich. Didu nay dugc
Mujumdar va Chen, (2008) giai thich ring
nhiét do khong khi dau vao co tic dong
manh dén mau sic, cdu tric cta san pham
sdy, nhitng thay d6i vé mau sic, cau truc
nay do nhiing phan g gy ra khi tiép xuc
v6i nhiét do tuong ddi cao. Piéu nay dan
dén co bip c¢6 mau sim, d6 1a két qua
cua phan ung gitta cdc nhom amin trong
protein co va duong khir c6 san trong cc
mo lién két ctia nguyén lidu. Hon nita, qua
trinh oxy hoa chat béo ¢ nhiét do cao ciing

125



sO 7 (5) 2021

TAP CHi KHOA HQC PAI HQC VAN HIEN

1a yéu t6 quan trong dan dén mau nau ctia
co thit ca sdu kho. Theo Louka va cong su
(2004), khi nhiét d6 va thoi gian sdy tang
lam d6 4m giam thi san phim cang héa nau
nhiéu do d6 anh huong dén diém danh gia
cua cac cam quan vién.

Qua trinh sdy chiu tac dong cua cac yéu
t6 nhiét do, do day, téc do gio. Mdi yéu t6

Prediction Profiler

ngoai viéc anh hudng truc tiép téi cac dap
g con tic dong 1én cac yéu té khac. Vi
thé, dé t6i wu héa qué trinh sdy cin xem xét
ca nhiing anh huong nay. Sy anh huong két
hop cua cic yéu t6 dén thoi gian sdy va
diém cam quan ciu tric dugc mé ta qua
Hinh 4.
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Hinh 4. Gia tri nhiét 49, d6 day va toc do gi6 thyuc nghiém so véi bé mat dap ting

Két qua xtr Iy ctia mé hinh cho thiy gia
tri ti wu dwoc du doan cho thoi gian séy
jerky cé sau la 4 gio 30 phut va diém cam
quan 1a 4,25 tuong ung véi nhiét do 60°C,
do day 2,5mm va tc do gi6 1a Im/s (Hinh
4). O nhiét d6 siy, do day khdi thit say va
toc d6 gid toi uu thi thoi gian sdy (4 gio 30
phiit) khong phai 1a gia tri thap nhat va diém
cam quan céu trac (4,25) 1a gia tri cao nhét.
Khi giam d6 day vat liéu say, giam toc do
gi6 thi thoi gian say kéo dai, ton nhiéu ning
lugng va diém cam quan cau tric cao. Khi
giam thoi gian sy & murc thap nhét thi can
phai tang nhiét do say va toc do gio, s& anh
huong dén chi phi ning luongsir dung, tuy
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nhién diém cam quan céu tric lai khong
cao, va chung toi so hiéu qua kinh té giira
chi phi va gia tri san pham thi phan chi phi
tang hon so véi thoi gian san xuat, do d6 két
qua cua mo hinh dua ra 1a phu hop.

3.2. Theo déi bién déi sin phim
jerky cd siu trong thoi gian bdo qudn

3.2.1.Két qua do mau sdc ciia jerky cd
sdu trong thoi gian bao qudn

Déi v6i bat ky mot loai san pham thuc
pham nao thi ngoai do wa chudng vé chat
luong sau ché bién thi yéu t6 thoi gian bao
quéan dé san pham khong bi giam chat luong
1a mot trong nhitng yéu t6 tién quyét dé san
phém ¢6 thé ton tai trén thi truong. Nhu cau
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1a huéng dén san pham ngon ty nhién, an
toan va khong st dung phu gia. Mot trong
nhitng yéu t6 anh hudng dén chét lwong san
pham d6 chinh 14 d6 6n dinh mau theo thoi
gian bao quan. Cac murc tién hanh do mau
13 san pham sau siy trudc khi bao quan, sau
1 thang, sau 2 thang, sau 3 thang, 4 thang
bao quan. Két qua do mau duoc thé hién qua
Hinh 5 véi cac nghiém thire sau:

EM] eM2 ®
50
45
] B o=pE
40 %:"E ::% 1
. | IN
s 1 | R
. 30 :E: \\\ 513
= ] 1
0sang . ?}' %
¥ 1 R
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Trudce bao quan thang

(52)

M1: nhiét d0 mat tu lanh, bao bi khong
hut chan khong

M2: nhiét @0 mat ta lanh, bao bi hut
chan khong

M3: nhiét do phong, bao bi khong hut
chan khong

M4: nhiét d phong, bao bi hut chan
khong

M3 mM4

X B AN N
N H N B N p
AN B PN B N b
§ iy 2 e g s
Nl BNE BN
2 thang 3 thang 4 thang
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Hinh 5. Sy thay d6i do sang (5a), cuong do mau (5b) va goc mau (5c¢)
theo thot gian bdo quan
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Theo két qua duoc trinh bay & Hinh 5:
cac gia tri L, C, H 1a c4c dai lugng cho hé
toa dd mau sic cla nguyén li¢u. Sau 4 thang
bao quan thi tat ca cac san pham déu bi bién
mau. Sy thay d6i mau sic ndy do mot sd
nguyén nhan nhu nhi¢t do, anh sang, pH, vi
sinh vat,.. cu thé qua Hinh 5 két qua cho
thdy trong cing mot nhiét do nhat dinh, do
sang, cuong do mau, géc mau cua jerky ca
sdu co su khac biét nhau vé mat théng ké &
P < 0,001 theo thoi gian bao quan. Tuy
nhién, khi nhiét d6 qua cao hodc qua thap
ciing 1am thay d6i d¢ sang, cudong d6 mau,
gdoc mau.

Sau hon 1 thang bao quan thi mau bao
quan ¢ nhi¢t do phong vdi bao bi khdng hut
chan khong da c6 hién tugng mdc nhe, do
d6 chung t6i loai bé nghiém thirc nay. Diéu
nay dugc giai thich san pham khong hut
chan khong dé ¢ nhiét d6 phong, san pham
da nhanh hut 4m, va c6 hién tugng hoi am
nén c6 thé lic nay hoat 46 nude da ting hon
0,75 nén bt dau xuat hién nAm mdc.

Sau 4 thang bao quan khi str dung bao
bi c6 hut chan khong voi nhiét d§ phong cho
thdy két qua c6 do sang jerky ca séu thip

Actual by Predicted Plot

0.8+
0.6

e P P AFET L sl Lo L

Feroxit Actual

0.2+

U_'; ;F.

! | ! | ! I ! |
] 0z 0.4 0.6 0.8
Feroxit Predicted P=.0001
RSg=0.87 RMSE=0.0962

nhat (L = 40,5475), thap hon mau jerky ca
sdu trude khi bao quan (L = 41,4925). Khi
st dung bao bi c6 hit chan khong voi nhiét
do ngan mat tu lanh co két qua cuong do
mau jerky c4 sau cao nhat (C = 11,40), cao
hon so v&i mau trude bao quan (C = 9,82)
va goc mau cao hon goéc mau trudc bao
quan nhung nho nhat so v6i 2 nghiém thic
con lai. Goc mau trong khoang 0° dén 90°
thé hién sy thay doi tir do dén vang, gia tri
cang nho thi mau do cang dam.

Tir cac két qua trén chung t6i nhan thay
viéc st dung bao bi hut chan khong 1a tét
nhit, dé giam thiéu chi phi trong qua trinh
bao quan thi san pham nén st dung hiit chan
khéng va dé ¢ nhiét do phong, c6 thé bao
quan hon 4 thang. San pham van giit duoc
mau nau do ctia thit ca sau sdy v6i huong vi
dac trung.

3.2.2 Két qua xac dinh peroxit ciia
jerky ca siu theo thoi gian bao quan

Tir Hinh 6 hé s6 twong quan R? = 0,87,
cho thidy mdi twrong quan gitra bao bi, nhiét
d6 va chi sb peroxit (meq/kg) 1a kha chat
ché&. Thoi gian bao quan cang lau thi chi s6
peroxit cang tang.

Summary of Fit

RSguare 0.86504
R5guare Adj 0.833409
RootMean Square Error 0096164
Mean of Hesponse 0.381
Observations (or Sum Wats) g0

Hinh 6. Biéu d6 biéu dién twong quan giita bao bi, nhiét d6 voi chi sé peroxit (meq/kg)
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Hinh 7. Su bién d6i Peroxit theo thoi gian bio quan

Két qua nghién ctu cho thdy chi sb
peroxit ctia cac san pham déu ting, dic biét
12 mau c6 hit chan khong va dé & nhiét do
phong tir 0,24 £ 0,03 meq/kg ban dau trudc
bao quan da tang 1én 0,75 + 003 meq/kg khi
b4o quan sau 4 thang (Hinh 7). Riéng mau
khong hut chan khong va tritr ¢ nhiét do
phong, sau 2 thang bao quan da ¢ xuat hién
méc nhe, san phém c6 mui 6i dau khé cam
quan. Mau khong hit chan khong dé ¢ nhiét
do tu lanh sau 4 thang bao quan da c6 mui
tanh, kh6 cam quan, c6 thé do bi tap nhiém
mui trong qua trinh bao quan.

Theo Boran va cong su (2006), gidi han
gia tri peroxit chap nhan cia cac loai dau
cho con ngudi st dung 1a 8 meq/kg. Chi s6
peroxit trong san pham sau 4 thang khong
dong goi chan khong con thap (0,64 + 0,02
meq/kg) nhung san pham lai c6 mui héi.
Widiaja va cong su (2009) giai thich rang
sw hu hong lac nay 14 do két qua cia sy phan
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hiy hydroperoxides trong cac phan tu co
khéi luong nho. Harris va Tall (1994), giai
thich trong thoi gian xur ly va bao quan lanh
khé c4, chit luong kho ci c6 thé chiu anh
hudéng boi két qua cia nhidu yéu t6, mot
trong nhitng quan trong nhét lién quan dén
d6 1a qua trinh oxy héa cua chit béo khong
bdo hoa lién quan truc tiép dén vi va mui
ctia san pham. Ngoai ra, yéu t6 quan trong
dan dén sy phat trién mui 6i chinh 14 sy thay
d6i protein. Sau thoi gian d6 1a két qua phan
hily ciia cac phén tir c6 khéi luong nho gay
ra mui 6i tao hwong vi khong mong muén
cho san pham (Aubourg, 1999).

Nhu vay, sau 4 thang san pham c6 thé
bdao quan ¢ nhi¢t d§ lanh hodc nhiét do
phong va phai dong goi hut chan khong. Vi
vy, dé tiét kiém chi phi, san pham jerky c4
sdu duoc dong goi hut chan khong va bao
quan ¢ nhiét d6 phong.
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Hinh 8. San pham jerky c4 sdu

4. Kétluan
Qua céac két qua thu nhédn duoc tir cac
thi nghiém nghién ciru quy trinh ché bién
jerky: San pham jerky ca sdu c6 mau sic
niu vang, bé mat san phidm lang min, cdu
trac dong nhét, khong bi ba, dong thoi san
pham c6 mui va vi dic trung riéng khac voi
cac loai kho ca, kho thit c6 trén thi truong.
Ché d6 sdy t6i uu d6i v6i may siy khay cho
jerky cé séu 1a 60°C, d6 day vat liéu 2,5 mm,
toc do gid 1m/s trong 4,5 gid. Han st dung
ctia san pham khi bao quan & nhiét do phong
v&i bao goi hat chan khong 1a 4 thang. Ngay
thoi gian bao quan 4 thang san pham co chi
s6 peroxit 1 0,75 + 0,03 meq/kg, san pham
van giit dugc mui ddc trung. Chat lwong vi
sinh ctia san pham thir nghiém déu thoa man
theo quy dinh cia TCVN 7049 — 2002 vé
cac chi tiéu vi sinh sau 4 thang bao quan ¢
nhiét do0 moi truong trong bao goi chan
khong.
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