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ABSTRACT

The aim of the study is to assess the effects of processing conditions and
sterilization to the quality of mushrooms in PA plastic. Mushrooms were
blanched in the CaCl, 1% solution, at temperature 85°C in 3 minutes. The
blanched mushrooms were treated under vacuum condition and packed
in the PA plastic and then filled with NaCl 3% solution (the ratio between
mushrooms and salt solution was 1:1). The PA bags containing
mushrooms were sterilized at the optimum conditions, such as
temperatures of saturated steam 118°C and F-value 4 minutes. The final
products had the good texture and lightness color.

TOM TAT

Nghién cuu dwgc thuc hién nham khdo sat anh huong diéu kién ché bién
dén chat heong nam rom tiét trimg trong bao bi polyamide (PA). Mdu nam
dwoc chan trong dung dich cé bé sung 1% CaCly, gia nhiét trong 3 phuit
¢ nhiét @6 85°C cho san phdam ¢4 cdu triic va mau sdc tot nhat. Nam rom
sau khi chan duwoc it chdn khéng, va bao géi trong bao bi PA ¢6 bé sung
thém dung dich NaCl 3%, t/ 1¢ ndam: nuwéc mugi la 1:1. Mau nam trong
bao bi PA c6 nhiét @6 ban dau la 80°C duwoc tiét tring & ché do toi wu nhu
sau: nhiét dp 118°C véi gid tri F-value bang 4 phiit, cho san pham ¢6 cdu
triic 16t Va mau Sdc sang dep

1. GIOI THIEU

Nam rom (Volvariella spp.) c6 ngudn gdc tir cac
vung mua nhiét d4i, ¢6 nhitng viung c6 nhiét do cao,

O cac nudc nhu: Viét Nam, Malaysia, Myanmar,
Philippines, Thai Lan, Nhat Ban, Singapone, Han
Qudc,... San lugng NAm rom tuoi dugc san XUAt trén
toan thé giéi 1a trén 250.000 tin (1995), riéng Trung

thuoc khu vuc nhiét doi va ban nhiét déi. Nguoi Hy
Lap co dai tin rang nam cung cap sirc manh cho cac
chién binh trong cugc chién, va nguoi La Ma coi
chung nhu 13 "thuc phim cua céc vi than” (Valverde
etal., 2015). Nguoi dan nhiéu nudc Chéau A da biét
nim rom cach ddy rat lau nhung viéc tréng ndm rom
chi bt d¢au & Trung Qudc tir cach ddy trén 200 nim
(Nguyén Lan Diing, 2007). Nim rom duoc tréng boi
cac nha su Phat gido, nim 1875 nim dugc céng nap
cho gia dinh hoang gia, nghé trong nam bt dau
truéc thé ky 18. Ngay nay, viéc trong nam phat trién
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Qudc 1a 150.000 tan (chiém 60% san lwong cua thé
gi¢i) (Nguyén Lan Diing, 2007). San pham ném
dugc tiéu thu chu yeu ¢ dang tuoi, dong hop, say
kho va lam thubc bd. Cac nude Bic My va Tay Au
tiéu thu ndm nhiéu nhat (Nguy&n Hiru Bong va ctv.,
2000).

Nam 1963, nghé trong ndm rom & nudc ta bét
daung ro (Viét Chuong, 2011). Sau nam 1970, nghé
trong nim rom ngay cang phat trién manh qua viéc
thanh 1ap cac trung tim nim n, trung tAm san Xuat
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gidng,... dac biét cac tinh phia Nam phat trién mot
cach nhanh chéng. San lwong ndm tuoi hang nam ¢
cac tinh phia Nam dat khoang 10.000 tan (Puong
Hong Dat, 2002) Viét Nam la qudc gia cd tiém nang
phat trién nghé trdng nim, dac biét 1a ndm rom co
thé trong quanh nam & céac tinh phia Nam do ngudn
nguyén liu doi dao, diéu kién thoi tiét thuan loi, ky
thuat trong nim khong qua phuc tap, nhu cau tiéu
thu ngay cang cao, mang lai hiéu qua kinh té cho
nguoi dan.

So véi thit, ca hodc rau cai, ndm 1a loai thuc
pham réat giau dinh dudng, ludn can thiét cho doi
séng hang ngay cua con ngudi (Alam et al., 2008).
bac biét, ném dugc xem 1a mdt loai “rau sach va thit
sach” (N guyen Hiru Dong va ctv., 2000). NAim rom
12 mot nguon thuc phdm cung cip doi dao protein,
chit xo, carbohydrate, vitamin, khoang chét va co
ham lwong chét béo thip (Choi et al., 2012). Ngoai
ra, viéc sir dung ndm chung véi cac loai thit va cac
moén dn c6 lwong mudi thap, cé thé giap giam bat
khau phan thit d6 va mudi, ma khong anh huéng
huong vi (Feeney et al., 2014).

Gan day, viéc tiéu thy nam rom di ting 1én déng
ké do huong vi va ham luong dinh dudng cao
(Berna$ et al., 2006), 1a ngudn cung cap cac
polypeptide, tecpen, steroids (Shwetha and Sudha,
2012), ngoai ra nudc chiét xuat ciia nim rom co kha
ning chong oxy hoa, gitip ngin ngira cac bénh tim
mach, bénh ung thu (Cheung et al., 2003). Co
khoang 45% nam duoc tiéu thu ¢ dang twoi, 5% &
dang say kho va 50% ¢ dang dong hop do nim kho
bao quan (Singh et al., 2010). Trong nam chira 90%
4m va nim tuoi c6 hoat tinh ho hép rat cao (Yappar
et al., 1990) nén dé bi hu héng (Czapski and
Szudyga 2000), 1am han ché gia tri kinh té ciia nam
rom (Bernas$ et al., 2006).

Cung véi su phat trién kinh té, nhu cu sir dung
thuc pham Cua con ngudi ngay cang tang cao. pé
dap tng nhu cau do, thuc phdm khong nhing phai
an toan, da dang ma con phai tién loi khi str dung
(Nguyen Trong Cén va Nguyen Lé Ha, 2009). Nhu
cau thuc pham it bi bién doi trong qua trinh ché bién,
it mit chat dinh dudng, it chat bao quan (Marszatek
etal., 2014) va thoi gian ché bién ngan (Michael and
Sandra 2005) duge nguoi tiéu dung ngay cang quan
tam. Vi thé, nghién ctru nAm rom ché blen san la sy
can thiét dé gop phan dap tng nhu cau cia nguoi
tiéu dung va da dang hoa cac san pham tir nguon
nguyén liéu nam rom.
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2. VAT LIEU VA PHUONG PHAP THi
NGHIEM

2.1. Nguyén liéu

Nim rom dwoc thu mua ngau nhién & dia ban
thanh phé Can Tho; mudi natri clorua (NaCl), do
tinh khiét 99,99% — Trung Qudc; acid citric
anhydrous, d6 tinh khiét: > 99% — Trung Quéc; calci
clorua anhydrous (CaCly), do tinh khiét: > 96,0% —
Trung Qudc va bao bi PA (Polyamide) chiu nhiét
(11x16 cm), chiéu day 0,91 mm.

2.2. Phwong phap bé tri thi nghiém

2.2.1. Anh hwong cia diéu kién chan dén chat
lrong ndm nguyén liéu

Thi nghiém duoc bé tri 3 nhan t6 hoan toan ngau
nhién (véi nhan t6 A 1a ndng d¢ CaCl, nhan t6 B 1a
nhiét d6 chan va nhan t5 C 1a thoi gian chan) va 3
1an 13p lai. Can 150 g nAm rom da dwoc xir Iy so bo
va ngam acid citric 0,5% cho vao thiét bi chan co
diéu khién nhiét do. Thi nghiém dugc thyc hién theo
céc diéu kién bd tri gobm c6 nong do CaCl, (0; 0,5; 1
va 1,5%), nhiét do chan (70, 80 va 90°C) va thai gian
chan (1, 2, 3, 4 va 5 phat). Sau khi chan, mau duoc
lam lanh nhanh xuéng nhiét do thuong va tién hanh
phan tich cac chi tiéu (lyc ¢t va mau sac san pham).

2.2.2. Anh hwong cua nhiét d dén dp sudt bén
trong bao b:

Thi nghiém dwoc bé tri 2 nhan t6 hoan toan ngau
nhién (v&i nhan t6 D 1a trang thai nguyén liéu va
nhan té E la nhi¢t do ban déu) va 3 1an lap lai. Can
220 g nAm rom nguyén liéu (voi céc trang thai ban
dau khac nhau: nam tuoi, ndm sau khi chan va nim
sau khi chan dugc xur 1y chan khong) + 220 g nuéc
mudi NaCl 3% (ty ¢ 1:1 theo khéi lwong) cho vao
thiét bi xac dinh su thay doi 4p suat theo nhiét do.
Cac mau dugc diéu chinh thé tich (ndm + nudc mudi
NaCl) bang nhau trong hop chira mau co thé tich 430
mL, thiét bi dugc két néi vai analog ghi nhan dit liéu
truc tuyén nhiét do va ap suét. Gia nhiét thiét bi trén
bép dién dén khi nhiét do san pham dat 120°C tuong
g véi cac nhiét ban diu da dwoc chuén bj la 40,
60 va 80°C tuong urng vaéi cac thi nghiém. Ghi nhan
dir liéu, phan tich két qua bang phian mém
Statgraphics 17.2 va Excel 2016. Tur két qua, xac
dinh dwoc su thay doi cua ap suat theo nhiét do &
ting trang thai ciia nguyén liéu. Dya trén dit liéu méi
quan hé giita nhiét do san pham va ap sut bén trong
bao bi, xac dinh dwoc ap suat ddi khang can ap dung
trong qua trinh tiét trung & thi nghiém tiép theo.
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2.2.3. Anh huong cua ché dg tit tring dén chat
lirong san pham

Thi nghiém duoc bé tri hoan toan ngau nhién véi
2 nhan t§ (nhén t6 F 13 nhiét do tiét trang va nhan t6
G la gia tri F-value) va 3 1an 1ap lai. Cho 10 tai PA
c6 chira 100 g ndm (dd duoc chan va xir 1y chan
khong) va 100 g nuée mudi NaCl 3% (ty 1¢ 1:1 theo
khéi lwong) sau khi ghép mi dugc dwa vao thiét bi
tiét trang. Thiét bi tiét trung dwoc thiét ké c6 cac cam
bién ghi nhan nhiét d6 méi trudng va nhiét do tim
san pham, gia tri F-value duoc tinh toan truc tuyén
duya vao nhiét d6 tam san pham theo thoi gian. Pam
bao vi tri dat cam bién nhiét do tai noi gia nhiét cham
nhét trong bao bi va trong thiét bj tiét tring. Cac mau
nim rom duoc tiét trang tai cac mac nhiét do 116,
118 va 120°C dé c6 duoc cac gia tri F-value bang 4,
5, 6 phut (Tref = 121,1°C, z = 10°C) (theo 1y thuyét
F-value > 3 phut) (Fellows, 2000). Dya vao dir liéu
tir thi nghiém anh huong cua nhiét do dén ap suét
bén trong bao bi (thi nghiém 2), ap dung 4p suat ddi
khang can ap dung trong thiét bi tiét trung so voi ap
Sut bén trong tli nim rom trong sudt qua trinh t1et
trung. Phan tich dit liéu bang phin mém
Statgraphics 17.2 dya trén dit liéu phan tich sy thay
ddi cAu tric va mau sic caa cac mau. Tur d6 xac dlnh
ché do tiét trung thich hop cho viéc ché bién nim
rom trong bao bi PA.

2.2.4. Phwong phdp phdn tich cdu triic ndm
rom

Nam rom duoc chon lay phan cudng nam c6 kich
th1~1‘('yc 1X1X1 (cm). Tjén hanh do cau tric cta cac
mau bang thiét bi do cau trac RHEOTEX (SD-305,

Nhét Ban). Do dan hdi E (Young’s modulus) duoc
sir dung so sanh ciu triic ciia nAm trong qué trinh sir

ly.
Céc s6 liéu do duogc tir may do cu trac Rheotex
dugc xt ly theo cong thic:
F
_A (Pa)
AL
L

E=
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V6i F=mx g va A =n x D¥4 Trong do,

D: Dudng kinh dau do (mm); A: Dién tich dau
do (mm?); L: Chiéu day mau (mm);

_AL: Boan duong dau do di chuyén xuyén qua
mau (AL =4 mm);

9: Gia tc trong truong 9,81 (m/s?); m = 3,14; m:
khéi lugng (kg).
2.2.5. Phdn tich mau sdc

Tién hanh do mau sic bang may do mau LAB
(precise Color Reader, WR-10, Trung Quoc).

Gia tri +a chi huéng mau do, -a chi huéng mau
xanh 14 cay.

Gia tri +b chi huéng mau vang,-b chi huéng mau
xanh duong

Gia tri L chi do sang, L tién dan vé 0 chi mau
den, L tién dan vé 100 chi mau trang.

Mau chudn xac dinh trén phan mém Matlab:
L=100, a=0, b=0.

Mau san pham ¢ cac gia tri khac nhau (Ly, a, by)
ta co:

AL=Lo-Ly, gia tri AL thé hién su khac biét do
sang toi gita mau trudc va sau khi xtr 1y cia ndm
rom. Do it nhat 10 vi tri trén moi mau, 1ap lai 2 lan.

3. KET QUA VA THAO LUAN
3.1. Anh huéng cia diéu kign chin dén chat
lwgng nam nguyén liéu

N4m rom nguyén liéu sau khi dwoc xir Iy so bg,
rira sach va ngam acid citric 0,5% s& dugc chan
twong ung vai cac didu kién chan khac nhau. Tir két
qué ghi nhan va thdng ké qua biéu db Pareto (Hinh
1), cac nhan t6 thi nghiém déu cé anh huéng dén
chat luwong nim sau khi xir 1y, chiing t6 ndéng do
CaCly, nhiét d6 chan va thoi gian chan déu c6 anh
hudng dén lec cit cia ndm nguyén liéu (P < 0,05).
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Hinh 1. Mirc d9 dnh hwdng ciia cic nhan td dén lwc cit caa nam

Bang 1 cho thiy cdc mau nim chan & ndng do
CaCl, 1% va 1,5% co luc cit cao hon va c6 khac biét
¥ nghia so véi mau nam chan khong bo sung CaCl,
va bd sung nong d6 0,5% (P < 0,05). O nong do
CaCl, 1,5% cho thay khac biét khong co y nghia
thdng ké so v6i mau 1% (P > 0,05). Khi CaCl, hoa
tan vao nudc thi phan ly thanh ion Ca?*, ion Ca?*
trong dung dich chan lién két véi nhom carboxyl tu
do cua chudi pectin va tao thanh phic hop canxi
pectate, tao cAu truc cua té bao. Néu gia ting ndng
d6 CaCl dan dén tang ham luong canxi chira trong
mau (Garcia and Barrett, 2012).

Mau sic cia nam nguyén liéu dugc danh gia
thong qua gia tri L (d6 sang va toi cua san pham
trude va sau khi chan) khong c6 khac biét ¥ nghia ¢
cac nong do calci clorua khac nhau (P > 0,05)
(Hinh 2).

Bing 1. Anh hwéng cia ndng d calci clorua dén
luc cat nam rom

Nong d9 CaClz (%) Luc cat (kPa)
0 1200,97°

0,5 1218,19°

1,0 1341,322

1,5 1357,19°

abe: Cgc chir cdi khac nhau trong cing mét cét biéu thi sir
khdc biét cé y nghia ¢ dé tin cdy 95%
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Nhiét do chan la yéu t6 quan trong c6 anh huéng
dén ciu trac caa nguyén liéu, nhiét do cao s& lam
cho protein trong nam bi bién tinh, nudc thoat ra bén
ngoai nhiéu, lam giam thé tich va trong lugng cua
ciy nam. Bang 2 cho thay trong qué trinh chan, nhiét
d6 chan s& lam thay ddi gia tri luyc cat tac dung lén
nam nguyén liéu. O nhiét do 70, 80 va 90°C c6 su
khac biét co y nghia thong ké giita cac mau (P <
0,05).

Bang 2. Anh hwong cia nhiét dd chan dén lwc
cat nam rom

Nhiét dd chan (°C) Luc cit (kPa)
70 1145,87°¢
80 1307,09°
90 1385,292

~abc: Cac chir cai khac nhau trong cung mét cot
biéu thi sy khac biét co y nghia ¢ d¢ tin cay 95%

Qua trinh xir Iy nAm & nhiét 6 cao lam anh
huéng dén cau trac cia san pham rat r3 rét, nguyén
nhan 1a do nhiét d6 chan lam giam khoang khong
bén trong t& bao lam cho cac soi bén trong ndm chit
hon (Zivanovic et al., 2004). Galoburda et al. (2015)
cho rang khi chan nim rom & nhiét d6 70 va 80°C
trong thoi gian 3 phat s& lam mat khéi luong it hon
SO V&i cac mau nam duoc chan & nhiét do 90 va
100°C. Do d6, khi tac dung lec cit lam bién dang &
cung khéi lwong nim s& cho két qua theo chiéu
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huéng ting theo nhiét d6 chan. Nhung néu xu ly
nhiét qua cao s& lam chin nguyén liéu dan dén viéc
c4u trac cia ndm nguyén lidu s& bi mém hon.Cing
véi sy tac dung cua nhiét do, thoi gian chan cang lau
s& lam lwong nudc chan thim vao bén trong nam
nguyén li¢u lam thay dbi tinh chat cua ‘nguyén liéu.
Anh huong cua thoi gian chan dén chat luong nim
nguyén liéu duogc thé hién trong Bang 3.

Bang 3. Anh huéng cua thoi gian chan dén luc
cit nAm rom

Thoi gian chan (phat) Luc cit (kPa)
1 1080,98°¢
2 1230,36°
3 1339,742
4 1371,348
5 1374,672

abe: Cac chit cdi khac nhau trong cing mét cét biéu
thi sir khdc biét co y nghia ¢ dg tin cdy 95%
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Két qua cho thiy khi chan & thoi gian 3 phut, ciu
trac ciia nam nguyén liéu duoc cai thién va duoc thé
hién qua lyc cat tac dung 1én mau (1339,74 kPa), khi
tiép tuc kéo dai thoi gian 1én 4 phut thi lyc cat dat
duoc 1a 1371,34 kPa va 5 phut 1a 1374,67 kPa, céac
két qua nay khac biét khong c6 ¥ nghia théng ké so
v6i mau chan & 3 phut (P < 0,05). Khi chdn nAm rom
& 3, 4 va 5 phut, lugng nudc chan da thAm vao bén
trong nim, nén khi tac dung luc cat lam bién dang
trén cung khdi lugng nam thi cac két qua khac biét
khong c6 ¥ nghia thong ké giira cac mau. Mau sic
cua cac mau ¢ cac thoi gian chan tir 1 dén 5 phit
khac biét khong c6 y nghia thong ké (P > 0,05). Két
qua duoc thé hién qua biéu do Pareto (Hinh 2).

Tir cac két qua phan tich miu ¢ cac diéu kién
chén, chon gia tri t6i wu cta thi nghiém la chan &
diéu kién nudc chan co bd sung CaCly 1%, nhiét do
chan 85°C va thoi gian chan 3 phat dé tién hanh cho
cac thi nghiém sau.

B:Mhi&t dd

AAB

AB

BE
A-Canxi clotua

CC

L 1
I
| ——

JAAC
C:Thei gian
BBC

AA

ACC

Al

04

[ ]

08

12 1.6 2

hire d8 anh hud ng

Hinh 2. Mirc d9 anh hwéng cia cic nhan t6 dén mau sic nam

3.2. Anh hwéng cia nhiét do dén ap suit bén
trong bao bi

Sy thay ddi cua ap suét s& thay dbi theo nhiét do
va trang thai ban ddu cua san pham trong qua trinh
tiét trang, thi nghiém nay 1a co s¢ gitp diéu chinh
ap suat ddi khang bén trong thiét bi trong qua trinh
tiét trang cho thoi gian thich hop voi 4p suat bén
trong bao bi. Két qua anh huong cua trang thai
nguyén lidu dén sy thay ddi 4p suét bén trong bao bi
duoc thé hién ¢ Bang 4.

120

Bing 4. Anh huéng ciia trang thai nguyén li¢u
dén su thay doi ap suat bén trong bao bi
(bar)

Nhiét @ cubi (°C)

Trang thai nguyén li¢u

116 118 120
Nam chan hat chan khong 1,39 1,52° 1,64°
N4am chan 1,482 1602 1,73
Nam tuoi 158 1,700 1,79

abe: Cgc chir cai khac nhau trong ciing mét cét biéu th;
sur khdc bi¢t cé y nghia ¢ dg tin cay 95%
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Bang 4 cho thay trang thai cia nim nguyén liéu
c6 anh huéng dén 4p suét bén trong bao bi trong qué
trinh gia nhiét. O cung nhiét 6, ndm chan hut chan
khong c6 ap suat thip hon nam chan va nam twoi (P
< 0,05). Sy khac biét nay la do nim twoi c6 nhiéu
khong khi va nim chan khong khi chua duoc loai bo
hoan toan, lugng khong khi nay la nguyén nhan lam
cho 4p suét bén trong bao bi thay d6i I6n hon. Khi
trong nguyén liéu hodc/va bao bi c6 khong khi, ap
suét s& lon hon truong hop khong c6 khong khi. Do
luong khong khi chiém phan thé tich cua hoi nuéc
bdo hoa can bang véi nhiét do san pham.

Trong qua trinh tiét trung, viéc ap dung 4p suat
dbi khang thich hop la yéu t quan trong trong viéc
kiém soat qua trinh tiét trang. Ap sut duy tri trong
quéa trinh nang nhiét, gii nhiét va lam nguoi can
duoc kiém soat hop ly. Ngoai sy anh huong cua
trang thai nguyén liéu trong qua trinh ché bién.
Nhiét d6 dau cua nguyén liéu cling anh hudéng dén
su thay dbi 4p suat bén trong bao bi. Ap suit bén
trong bao bi tai cac ché do tiét trung 116, 118 va
120°C dugc thé thién qua Bang 5.

Bing 5. Anh huéng ciia nhi¢t do dau dén sy thay
doi ap suat bén trong bao bi (bar)

Nhiét do dau Nhiét dd cudi (°C)

(C) 116 118 120
40 1,047 2,10° 2,242
60 1,530 1,66 1,78
80 0,97¢ 1,07¢ 1,15°

abe: Cgc chir cdi khdc nhau trong cing mét cét biéu
thi sy khdc biét ¢é y nghia ¢ dé tin cdy 95%

Két qua cho thiy khi thay ddi nhiét d6 ban dau
ciia ndm nguyén liéu tir 40, 60 va 80°C, sy thay ddi
4p suit bén trong bao bi tuong tmg trong qué trinh
gia nhiét dugc ghi nhan. Nhiét do ban dau 40°C c6
gié tri ap suat trung binh cao nhat & cac murc nhiét
d6 cudi, ké dén la gia tri 4p suat ¢ nhiét o dau 60°C
va nhiét &6 ban dau 80°C c6 gia tri ap Suat thap nhat.

Khi & cung thé tich, nhiét 6 ban dau khac nhau
thi ap suét bén trong bao bi tai cac nhiét do cudi ciing
khac nhau, nhiét d6 dau thip thi gia tri ap suét nay
S€ cao hon trong qua trinh gia nhiét. Sy khac biét
nay do luwong khong khi hoa tan con nhiéu trong
nguyén liéu va dung dich. Ap suit cia khong khi s&
I6n hon ap suat cia hoi nude & cing diéu kién gia
nhiét. Két qua cua thi nghiém cho thay sy tuong tac
giita 2 nhan t4 1a trang thai va nhiét do ban dau cua

121

Tdp 57, S6 1B (2021): 116-124

nguyén liéu c6 sy twong tac rat ro rét, anh hudng dén
4p suit bén trong cia bao bi trong qué trinh gia
nhiét. Cu thé, miu nim c6 nhiét dd dau 16n hon sé
¢6 4p suat bén trong bao bi thap hon va p suit cua
mau nim chan xt 1y chan khong s& thip hon cac
mau khac trong cung diéu kién gia nhiét.

DPé dam bao chit luong san pham tdt nhét, 6n
dinh it bi bién d6i va dé kiém soat trong qué trinh
ché bién. Chon mau nim chan xir 1y chan khéng &
nhiét do dau 80°C dé thyc hién thi nghiém tiét trung.
Ramaswamy et al. (1993) ciing tién hanh rot néng
dd hop thuc pham ¢ nhiét d6 80°C. Mau & diéu kién
nay, khong khi bén trong nguyén li¢u va bao bi dugc
loai bo phan 16n nén it gay bién ddi san pham.

3.3. Anh huéng cia ché dd tiét trang (nhiét
d tiét trung, F-value) dén chat lrgng san pham

Nam rom (da dwgc chan va xir 1y chan khong)
dugc xép vao tai PA, s& duoc rot dich mubi NaCl
3% & nhiét do 80°C, ghép mi va duoc dua vao thiét
bi tiét trang. Nhiét do tdm cua san pham theo thoi
gian duoc ghi nhan trong sudt qua trinh tiét trung va
dugc thé hién qua Hinh 1.

Co thé thiy, co su khac nhau vé thoi gian gia
nhiét gitra cac gia tri F-value & cung nhiét do tiét
trang. Thoi gian gia nhiét phu thuéc vao nhiét do
ban dau, F-value va nhiét do tiét tring tuong wng
v6i san pham da duoc xéac dinh.

Sau qua trinh tiét trang, mau sic cia nim va dich
rot tré nén sam mau hon (vang hon) dudi tac dung
ctia nhiét do. Trong moi truong nudc mudi, mot sb
khoang chat, duong, vitamin, protein hoa tan,... s&
bi hoa tan vao moi truong (Baston et al., 2015). Két
ciu cua té bao trén cay nam khong ddng nhit gitra
phan than nAm va mii nam. Khi tlep Xuac voi nhiét do
cao, mang té bao bj pha huy dan lam giam két cau
cua té bao nam (Anderson, 2006).

MAau nim rom sau khi tiét trung tuong tng voéi
cac diéu kién thi nghiém duogc tién hanh phén tich
CAu trac va mau sic. Két qua ghi nhan phan tich
thdng ké cho thay nhiét do tiét trang va F-value déu
anh huong dén lyc cit va mau sic ciia ndm rom (&
muc P < 0,05). Két qua dugc thé hién trong Bang 6
cho thdy, v6i mau duoc tiét tring ¢ nhiét d6 116°C
cho gia tri nho nhét vé ca mau séc va luc cit, ké dén
la mau tiét tring & nhiét do 120°C va cudi cing cac
gia tri cao nhat la voi mau tiét tring & nhiét do
118°C.
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Hinh 3. Nhiét d9 tam san pham theo thai gian & nhiét dd 1180C

Bang 6. Anh hwéng ciia nhigt d9 tiét trung dén
lwc cat va mau sac Nam rom

Nhiét do tiét Luc cit Mau sic
trung (°C) (kPa) (L)
116 1454,62° 66,18°

118 1632,582 71,472

120 1628,712 70,042

abe: Cgc chir cdi khac nhau trong ciing mét cét biéu th;
si khac biét ¢é y nghia ¢ do tin cdy 95%

Nhiét d¢ tiét trung khac nhau va cung F-value,
CAU tric va mau sic ndm rom c6 gia tri khac nhau.
Mau tiét tring & nhiét do 116°C c6 su khac biét co y
nghia thong ké so v6i mau duoc tiét trung & nhiét do
118 va 120°C (P < 0,05). Ket qua cho thiy su khac
nhau cua lyc cat va mau sic mau & cac nhiét do tiét
trang tir 116 dén 120°C. Tiét trung ¢ nhiét d6 120°C
c6 thoi gian ché bién ngén hon nhung nhiét d6 cao
hon cac muc nhiét d6 khac, dudi tac dung cua nhiét
d6 cao nay da lam cho luc cit va mau sic co gia tri
giam so vai ché d¢ tiét trang ¢ 118°C.

F-value 1a tham s tich hop cua nhiét do tam
san pham va thoi gian gia nhiét. Vi thé, chon F-value
thich hop la yéu té quan trong dam bao san phim
tiét trung an toan, it mét gia tri dinh dudng va gi tri
cam quan nhat. Thoi gian gia nhiét con phu thugc
vao nhiét do tam san pham. O cung F-value, nhung
nhiét d6 tiét trung khac nhau thi thoi gian gia nhiét
khac nhau. Nhiét do tiét trung thap hon thi nhiét 6
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tam san pham s& thip hon, khi tinh toan F-value, thi
thoi gian gia nhiét s& dai hon dé dat duoc F-value
mong mudn. Ngugc lai, nhiét do tiét trung cao hon
thi nhiét do tdm san pham s& cao hon va thoi gian
gia nhiét s& ngan hon dé dat duoc F-value mong
mudn. Két qua phan tich sy anh huong cia F-value
dén chat luong nim rom duoc thé hién qua Bang 7.

Bang 7. Anh hwéng cia F-value dén luc cit va
mau sac Nam rom

F-value (phut)  Luc ciit (kPa) Mau sic (L)

4 1780,03* 70,58?
5 1632,29° 69,52%
6 1303,59° 67,60°

abc: Cdc chir cdi khdc nhau trong cang mét cét biéu th
su khdc biét cé y nghia ¢ dé tin cay 95%

F-value cang 16n cang lam cho luc cit va mau
sac san pham giam dan va khac biét c6 ¥ nghia thong
ké giita cac mau (P < 0,05). O F-value bang 4 phut,
gia tri lyc ¢t va mau sic I6n nhét (1780,03 kPa va
gia tri L bang 70,58), giam dan ¢ F-value biang 5
phut (1623,29 kPa va gia tri L bang 69,52) va thap
nhat & F-value bang 6 phut (1306,59 kPa va gia tri
L bang 67,60). Diéu nay dong nghia véi viéc F-
value cang 16n sé cang lam giam gia tri cam quan
cua san pham. Do d6, can xac dinh F-value thich
hop dé han ché su suy giam chat lugng san pham
trong qua trinh ché bién ma va bén canh d6 con phai
dam bao sy an toan cua thyc pham.
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Tir két qua phan tich lyc cit, mau sic va hinh
thirc san pham cho thay nhiét do san pham cao hoic
thoi gian ché bién dai déu cé anh huong dén chit
lugng san pham lam gi4 tri luc cit va mau séc san
pham giam dan. Bé dam bao san pham an toan vé
mit vi sinh vat va it bién déi vé chat lugng. Chon F-
value bang 4 phut véi nhiét do tiét traing & 118°C
lam ché do tiét trang cho san pham. O diéu kién nay
san pham c6 chit lugng c6 thé chap nhan dugc
tuong ng Véi gia tri t6i wu cta cau trac 1a 1895,72
kPa va gia tri L cua mau sic nam la 73 (Két qua
khong duoc cong bd).

Sau 180 ngay bao quan ¢ nhiét 46 phong, tat ca
cic mau khong xuét hién dau hiéu hu hong (tai bi
phdng, dung dich bén trong khong bi duc hay XUt
hién bot khi...). Diu nay chiing t6 rang, cac mirc F-
value 4p dung cho qua trinh thi nghiém déu cé tac
dung tiéu diét vi sinh vat hién dién trong cac mau.

4. KET LUAN

Nim rom nguyén liéu duoc chan & diéu kién
nuéc chan cé bo sung 1% CaCly, chan tai nhiét do
85°C va thoi gian chan 3 phut. Két qua nghién ctu
cho thay 4p suat bén trong bao bi phu thudc vao
nhiét do ban dau, trang thai nguyén liéu, nam
nguyén liéu dang tuoi va nam chan tao su thay dol
rat Ion cho ap suat bén trong bao bi, S0 V&i mau nam
chan c6 két hop xi Iy chan khong. Nghién ctru ciing
cho thay nhiét d6 ban ddu cua ndm cang thip, sé& tao
nén 4p suat trong bao bi cang cao. Do do6, nhiét do
ban dau cua mau niam chan va dugc xir 1y chan
khong 1a 80°C la nhiét do thich hop, trong qué trinh
gia nhiét mau nam cho gia tri 4p suat bén trong cua
bao bi 1a thap nhét. Két qua do dac cho thay ap suat
dbi khang t6i thiéu 1a 0,97, 1,07 va 1,15 bar twong
g voi nhiét do tiét trung 116, 118 va 120°C. O ché
do tiét trung vai gia tri F-value bang 4 phut, nhiét
do tiét trung 118°C, san pham ndm rom c6 cau trac
t6t va mau sac sang dep.
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