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PONG HQC SU THAY POI PAC TiNH CAU TRUC CUA
KHOM (TRONG O HUYEN TAN PHUOC, TINH TIEN
GIANG) THEO MUC PQ CHIN & PIEU KIEN TIEN XU LY
TRONG CHE BIEN NHIET

Nguyén Vin Muoi', Tran Thanh Triic', Phan Tudn Anh’ va Bam Thi Kim Yén®
ABSTRACT

This research was perfomed to determine texture changes of pineapple at different
maturities by different thermal treatments in both cases with and without pre-treatment
(blanching with solution of 0.15% CaCl2 in 55°C, 10 minutes). The experiment results
showed that, texture degradtion of pineapples is proportional to the level of maturity and
an increase in temperature. At a temperature of 80 °C, the residual hardness (Ho ) of
pineapple obtained the highest value. The lowest value of Ho occured in case of thermal
treatment of pineapple at 90 °C. The kinetic of thermal texture degradation according to
fractional conversion model. CaCl2 salt has a possitive role in improving the texture of
pineapple due to minimum value of texture degradation rate constant (k) and maximum
value of residual hardness (Ho) after heat treatment.

Keywords: texture, hardness, pre-treatment, Calcium choride, heat treatment

Title: Texture degradation kinetics of pineapples (growing in Tan Phuoc district, Tien

Giang province) in different maturity levels and pre-treatment conditions during
thermal processing

TOM TAT

Nghién ciru dirge tién hanh trén co sé khdo sdt si thay doi cau triic ciia khém & cdac mike
dé chin do anh huong cda qua trinh xir ly nhiét khac nhau ¢ ca hai truong hop co va
khéng c6 tac dong cia tién xir 1y (chan trong dung dich voi CaCl2 0,15%, 55 °C trong 10
phiit). Két qua nghién cieu cho thay, sw phd hiy cau triic ciia khém ti 1é thudn véi mike do
chin va sw gia tang nhi¢t do. Gia tri dj cung twong d6i con lai (Ho ) ciia khom o nhiét do
80°C la cao nhat va & nhiét d¢ 90°C la thdp nhat. Bong hoc su thay déi cdu triic ciia
khém tudn theo phwong trinh chuyén doi 1 phan. Mudéi CaCl2 cé vai tro tich cuwc trong
viéc cai thién cau triic khém trong qua trinh xw Iy nhiét, diéu nay thé hién o hcfng 56 toc
do k nho va ti l¢é do cung twong doi con lai cao sau khi xu Iy nhiét.

Tir khéa: ciu triic, dp cieng, tién xie Iy, Calcium choride, xir Iy nhi¢t

1 PAT VAN PE

Nguon trai cay xuat khau ctia nudc ta la rat 16n va dem lai mot lugng ngoai t¢ dang
ké. Trong d6, khom 1a loai qua xuat khau chu Iyc cing v6i cam va chudi. Pong
thoi, khom con dugc ménh danh 1a vi “ciru tinh” ciia cac loai qua bdi vi no co gia
tri dinh dudng cao, huong thom, vi ngot, mau sdc dep va dac biét trong khoém con
¢6 sy hién dién ctia bromelin gitp tiéu héa tét protein (Bartholomew, 2003).

! Khoa Néng nghiép va sinh hoc ng dung, Truong Dai hoc C%”m Tho
2 Sinh vién 16p Cong nghé thuc phdm K33, Truong Pai hoc Can Tho .
3 Hoc vién Cao hoc Cong nghé sau thu hoach K16, Truong Pai hoc Can Tho
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Trong qué trinh ché bién, yéu t6 chat lwvong ludn 1a muc tiéu hang dau cua cac nha
san xuat. Sy bién d6i ciia khom ciing nhu nhiéu loai qua khéc sau thu hoach phu
thudc rat 1on vao diéu kién nhiét do va do6 am moéi truong bao quan, cic bién dbi
hoa 1y sau thu hoach va cac xir 1y hoa hoc nhim cai thién chit luong san phim
(Van Buren, 1979). Néu cac qua trinh khong lién quan dén nhiét thuong it hodc
khong anh hudng dén gia tri dinh dudng cta thuc pham, thi ché bién nhiét lai
khong nhitng 1am bién d6i thanh phan dinh dudng, gia tri cdm quan ma con tac
dong rat 16n dén su giam ciu trac cua rau qua ndi chung va khom noi riéng. Céu
trac c6 thé ndi 1a mot thude tinh chat lugng quan trong d6i voi cac san pham cua
khom. Viéc gia nhiét trong thoi gian kha dai dé thanh tring d6 hop khom nude
duong s& lam mém san pham, mat di cau trac déc trung cua khom. Do do, sy thay
d6i cau trac khom qua qua trinh ché bién 1a van dé dugc dat ra cho cac nha khoa
hoc thuc phém cling nhu cac nha san XUAt.

Mat khac trong vach té bao cua rau qua tdn tai mot cach tu nhién enzyme pectin
methylesterase (PME) c6 khéa nang xuc tac phan ung giai phong nhém methylester
ctia pectin. Do d6, n6 tao diéu kién cho pectin két hop véi nhiing cation hoa tri 2
trong mdi trudng nude hinh thanh mot hé gel. Hé gel nay giup tang cuong sy két
dinh té bao, giir cau tric clng chic. Vi vay, PME dugc thira nhan c6 tac dung tang
d6 clmg cua rau qua ché blen nhiét (Van Buren, 1979). Cac nghién ctru cai thién
cAu tric rau qua di duoc tién hanh nhiéu nam & khép cac nudce trén thé gisi theo
hai hudng chinh 1a kich hoat enzyme PME ndi bao hoac bd sung mot loai PME
khac trong qua trinh ché bién.

Thém vao d6, mirc d6 chin 1a nguyén nhan dan dén sy thay dbi tinh chat hoa Iy cua
rau qua. Lya chon muc d§ chin thich hop cho quéa la mét trong nhiing chia khoa
mau chdt ddi véi viée diéu khién chat lugng san phém trong ché bién nhiét. Chinh
vi vay, nghién ctru dong hoc sy thay ddi dac tinh cAu tric cua khom theo mirc do
chin trong ché bién nhiét duoc tién hanh nhim lam 6 mot sé van dé anh huong
dén chat luong trai cAdy nham gop phan duy tri chat luong san pham sau ché
bién nhiét.

2 PHUONG TIEN VA PHUONG PHAP THi NGHIEM

Thi nghiém dugc tién hanh tai phong thi nghiém phén tich, B4 mon Cong nghé
Thuc pham, Khoa Nong nghiép va Sinh hoc Ung dung, Truong DPai hoc Can Tho.

2.1 Chuén bi méu

Khom dugc thu mua tai ruéng khom & huyén Tan Phuée (Tién Giang) véi do chin
ky thuat (vé6 mau xanh bong mot hang mat mo). Khom duoc dé chin ¢ diéu kién
binh thuong tai phong thi nghiém trude khi ché bién va dwoc chia 1am 5 d6 chin
khéc nhau: d¢ chin 1 (trai xanh bong, 1 hang mit m&), do chin 2 (25% vo trai
chuyén mau vang, 2 hiang mit mg), d6 chin 3 (25 — 75% v6 trai mau vang tuoi, 3
hang mat mo), d6 chin 4 (75 — 100% vo trdi mau vang tuoi, 4 hang mat mo), do
chin 5 (100% vo trai mau vang sim, trén 5 hang mat mo)(SARH, 1994). Sau do,
khom duoc chit bo hai hang mét ¢ hai dau, tiép do ding 6ng thép khong ri cat
khom thanh nhitng miéng hinh tru c6 kich thudc 20 mm x 20 mm (cha y khong lay
phan 18i khém). Phuong phap chuan bi mau dugc thé hién ¢ hinh 1.
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Hinh 1: Chuin bj miu khém

2.2 Phuong phap bd tri thi nghi¢m

2.2.1 Khdo sat sy thay déi dic tinh cau tric cia khém theo mirc do chin trong
qua trinh xu ly nhiét khdc nhau

Khom dugc phan loai thanh 5 mirc d6 chin khac nhau theo ding yéu cau nhu muc
2.1 & trén. Khom sau khi xir Iy co hoc (cat thanh mau hinh tru véi kich thuée 20
mm x 20 mm) va cho vao cc 6ng hinh try lam bang thép khong ri. Mau duoc tién
hanh xr 1y nhiét & cac nhiét d6 80°C, 85°C va 90°C bang viéc sir dung bo didu
nhiét. Lam ngudi va tién hanh do ciu tric ciia khom sau mdi khoang thoi gian xir
1y 0, 5, 10, ...180 phiit ing véi timg mirc nhiét 6. Phan tich két qua va tim ra quy
luat sy thay ddi dac tinh c4u tric ctia khom theo cac mirc dd chin sau qua trinh xtr
1y nhiét khac nhau théng qua hing s k.

2.2.2 Khao sat dong hoc bién doi dac tinh cau triic ciia khém theo mikc d¢ chin cé
su tdc dong cua qua trinh tién xur Iy nhiét

Khéo sat duoc tién hanh twong ty nhu & thi nghiém 1. Tuy nhién, truéc khi xtr 1y
nhiét, miu khém dugc ngam trong dung dich muéi CaCl, noéng dg 0,15% ¢ 55°C
trong thoi gian 10 phut (Tran Thanh Trac e/ al., 2006). Lam ngudi va tién hanh do
cau trac cua kh()l,n sau moi khoang thoi gian 0, 5, 10, ..., 180 Rhﬁt. Tu két gué da
thu thép dugc, tién hanh phan tich quy luat dong hoc sy thay doi dac tinh cau truc
cua khom theo cac mirc d6 chin sau qua trinh xur ly nhiét khac nhau thong qua
hang so k.
2.3 Phwong phap do dac va xir Iy s6 liéu
2.3.1 Phuong phap do dac
Tién hanh do ciu truc (g luc) cia cac mau khom bang thiét bi do cau trac (Texture
Analyser TA XT2i) vdi cac thong so:

- Lucnén: 25 kg

- To6c doneén: 2 mm/s

- Pau do (probe): dao cat HDP/BSK Blade set with knife

- Khoang cach pha vo: 50%
Két qua thu dugc 1a trung binh cong ctia mudi lan do dac.
2.3.2 Phdn tich dong hoc
Cac nghién ctru vé dong hoc su thay ddi cau tric cia cac loai rau qua cho thay, cac
bién doi nay thuong tuan theo phuong trinh bac mot. P61 voi mot so loai rau cu
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nhu carrot, khom, bién d6i nay thuong tuan theo phuong trinh bac mot chuyén dbi
mot phan (fractional conversion model) (Vu et al., 2004; Tran Thanh Trac et al.,
2006). Khi d6, dd cing ctia nguyén liéu khong d6i va dugc biéu dién 1a H., :

H=H, + (H, - H)A™
Trong d6: H - céu triic thay d6i theo thoi gian t
H, - cdu truc ban dau
H.,.- cAu tric con lai sau qua trinh xir 1y nhiét kéo dai
t - thoi gian xu ly nhiét (phut)
k - hing s tdc dd bac mot (phat™)

Gia tri d6 1éch chuan SD va d6 tin ciy R” ciia phwong trinh dong hoc biéu dién sy
thay doi cau tric theo thoi gian xtr 1y nhiét dugc tinh toan theo cac cong thic sau
(SAS, 1990):

S S Qregressiwz
RZ =1— (m _ 1) SSQz‘oml SD = SSQVesldual
(m— ) (m—j)
Trong d6 m :sO diém khao sat (observations)
j  :s0 tham s0 khao sat (parameters)

SSQ: céc tong binh phuong (sum of squares)
SD :d6 1éch chuan (standard deviation)

2.3.3 Phuwong phap xu ly s6 liéu o i
S0 liéu sau khi thu thap dugc xur 1y, phén tich bién doi dong hoc bang chuong trinh
SAS 9.1.

3 KET QUA VA THAO LUAN

3.1 Khao sat sy thay ddi dd cirng ciia khém theo mirc dd chin trong qua trinh
xtr Iy nhiét khac nhau

Qué trinh gia nhiét c6 anh huong rat 16n dén cu trac cua té bao rau qua néi chung
va khom néi riéng, pectin bi pha v& va nhimng dic tinh vat 1y cua té bao ciing thay
dbi theo. Kha ning cai thién cdu trac khom khong chi dugc danh gia bang su thay
d6i do cung sau qua trinh tién xir Iy ¢6 hodc khong co enzyme ma con phai danh
gid dya vao kha ning duy tri d§ ctg sau qua trinh gia nhiét ¢ nhiét d6 cao nhat
dinh trong thoi gian dai. Do do, phuong phap nghién ctru dong hoc, tire 1a sy thay
d6i céu trac do nhiét theo thoi gian duoc sir dung. Phuong phap nay dya vao gia tri
do6 cling cta qua & timg khoang thoi gian gia nhiét dé tim ra quy ludt b1en doi cau
tric. P cung cua khom duoc thé hién qua gia tri luc cit tac dong 1én mau khom
kich thudc 20 x 20 mm béi dao cit cia thiét bi do ciu trac voi cac thong sé cho
trude. PO cling tuong ddi 1a ti sé gitta d6 cling ciia cac mau khom duoce do so véi
d6 cimg cta khom tuoi. Két qua sau khi do dac dugc thu thap va xtr 1y bang
chuong trinh SAS 9.1. Céc thong s6 dong hoc thu duoc thong qua tinh toan dugc
thé hién & bang 1, phuong trinh dong hoc su thay dbi cau trac khom theo cac ché
do xu ly nhiét du’O’c tong két & bang 2.
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Bing 1: Thong s6 dong hoc dwgc tinh toin dya vao phwong trinh chuyén d6i mdt phin ciia
su thay doi cau triic khém ¢ cac mirc d chin theo cac che do xir ly nhiét khac nhau

Mikc dd chin  Nhiétddp SD K (1/phiit) R’ H., (g luc)
80°C 0,0117  0,1394 +0,0079 0,99 1406,7 £ 14,3910
D6 chin 1 85°C 0,0242  0,1471+0,0161 0,99 1304,4 + 29,6305
90°C 0,0172  0,1558+0,0110 0,99 1156,6 + 20,9266
80°C 0,0237  0,1145+0,0118 0,99 1261,2 + 28,5967
D6 chin 2 85°C 0,0224  0,1495+0,0144 0,99 1174,7 + 26,2298
90°C 0,0232  0,1615+0,0148 0,99 1039,2 + 26,8401
80°C 0,0138  0,1068 + 0,0062 0,99 1157,6 + 15,8434
D6 chin 3 85°C 0,0231 0,1234 +0,0109 0,99 1010,5 + 26,0364
90°C 0,0239  0,1509 +0,0133 0,99 914,00 + 26,2744
80°C 0,0277  0,1136+0,0123 0,99 1040,2 + 30,9958
D6 chin 4 85°C 0,0357  0,1260 £ 0,0165 0,99 940,60 + 39,4270
90°C 0,0308  0,1433+0,0153 0,99 822,80 + 33,4913
80°C 0,0207  0,1154 + 0,0092 0,99 964,90 + 21,8231
D6 chin 5 85°C 0,0232  0,1315+0,0110 0,99 842,90 + 24,0784
90°C 0,0261 0,1479 +0,0137 0,99 789,60 + 26,7056

Bing 2: Phuong trinh dong hoc su thay dbi cAu tric khom theo cic mire d chin & cac ché
d¢ xir 1y nhiét khac nhau

Mibc d§ chin Nhiét do H, (g luc) Phwong trinh dong hoc
80°C 2574,881 H/H, = 0,5463 + 0,4536exp(-0,1394t)
Do chin 1 85°C 2574,881 H/H, = 0,5065 + 0,4934exp(-0,1471t)
90°C 2574,881 H/H,= 0,4491 + 0,5508exp(-0,1558t)
80°C 2458,897 H/H,= 0,5129 + 0,4870exp(-0,1145t)
D6 chin 2 85°C 2458,897 H/H,= 0,4777 + 0,5222exp(-0,1495t)
90°C 2458,897 H/H,= 0,4226 + 0,5773exp(-0,1615t)
80°C 2318,847 H/H, = 0,4992 + 0,5007exp(-0,1068t)
D chin 3 85°C 2318,847 H/H, = 0,4357 + 0,5642exp(-0,1234t)
90°C 2318,847 H/H,= 0,3941 + 0,6058exp(-0,1509t)
80°C 2276,542 H/H,= 0,4569 + 0,5430exp(-0,1136t)
Do chin 4 85°C 2276,542 H/H,= 0,4131 + 0,5868exp(-0,1260t)
90°C 2276,542 H/H,=0,3614 + 0,6385exp(-0,1433t)
80°C 2145,652 H/H, = 0,4497 + 0,5503exp(-0,1154t)
Do chin 5 85°C 2145,652 H/H, = 0,3928 + 0,607 lexp(-0,1315t)
90°C 2145,652 H/H, = 0,3680 + 0,6320exp(-0,1479t)

25



Tap chi Khoa hoc 2011:20b 21-30 Truong Dai hoc Can Tho
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Hinh 2: Do thi biéu dién dong hoc sy thay déi cAu triic khém & cac ché d xir Iy nhiét khac
nhau & hai mirc d chin dién hinh 1 va 5

Theo két qua bang 1, gia tri R* gin nhu bang 1 va d6 1éch chudn SD thip nén
phuong trinh dong hoc dua ra c6 do tin ciy cao. Nhu vay, su bién doi cau triic
khom & cac ché d6 xur Iy nhiét khac nhau tuan theo mé hinh phan tmg chuyén do6i
moét phan (Bang 2).

Gia tri d9 cing con lai giam theo nhiét do xir 1y tir 80°C dén 90°C khi hing s toc
d6 k (1/phit) tang dan vaty 1& H/H, (ty 1€ gia tri d6 cimg sau khi xtr ly nhiét so voi
gia tri do cung cua mau khom ban dau) giam dan theo thoi gian xur ly nhiét tir 5
dén 180 phut. Didu nay ching to toc do giam ciu triic ting dan theo thoi gian va
theo ché do xu 1y nhiét. Nhiét d6 cang cao thi gia tri d§ ciing tuong ddi con lai
cang giam. Trén ciing mot mirc d6 chin thi gia tri d6 cimg con lai (g luc) cao nhat
& 80°C (dd chin 1 1a 1406,7; d@6 chin 2: 1261,2; d6 chin 3: 1157,6; d6 chin 4:
1040,2; do chin 5: 964,9) va thip nhat & 90°C (do chin 1:1156,6; d6 chin 2:
1039,2; d6 chin 3: 914; d6 chin 4: 882,8; do chin 5: 789,6).

Khi khom dugc gia nhiét trong thoi gian dai, d§ cliing cua khom giam nhanh trong
thoi gian ddu va sau d6 giam chdm dan nhung khong tién vé gia tri 0 (Hinh 2).
Diéu nay phu hop véi gia thuyét, nghia 1a chi mot phan cau trac khom bi pha huy
boi nhiét do cao. Két qua thu duoc c6 thé giai thich dwa vao dic diém cau tao mo
té bao ctia khom co chira nhiéu cellulose va hemicellulose. Do d6, néu thoi gian
gia nhiét hop 1y s& gitp cai thién do cing, néu kéo dai qua thi cdu trac khom s&
bi dai.

Dudi tac dong cua nhiét do, do cing cua khom cé su thay ddi rat 16n so v6i miu
khom tuoi ban dau, thoi gian gia nhiét cang dai thi ¢ cing cua khém cang giam.
Tuy nhién, ti 1€ H,/H, (ti 1€ gia tri d§ cling con lai so véi gia tri d§ cing cua mau
khom ban dau) tuong d6i 16n. Dong thoi, ty 16 H/H, & cac ché d6 xtr Iy nhiét ciing
khac nhau.

Do chin cua khom ciing 1a mot trong nhitng yéu t6 anh huéng dén céu tric. Diéu
nay thé hién rd thong qua dd thi hinh 3. Trong cing ché do xir 1y nhiét c6 thé nhan
thay, gid tri do ctimg con lai giam dan theo mirc do chin ctia khém tir muc chin 1
dén mirc chin 5. O ché do xur 1y nhiét 80°C, gia tri d6 cirmg con lai cao nhét & mirc
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chin 1 (Hs,,= 1406,7), gié tri d§ cing con lai thip nhit & murc chin 5 (H, = 964,9).
Dé han ché su thay doi cdu truc ciia khom sau khi gia nhiét t6t nhat nén chon nhiét
dd xur Iy 1a 80°C vi ¢ nhiét d6 nay do cung dugc duy tri tdt nhat.
H/Hs
10 §

09 {1}
08 3

07 3

0.6 A

0.4

0 20 40 60 80 100 120 140 160 180
Thei gian (phuat)

mlrc dd chin % = #% 4 2 0DO0OO0O g3 000 4 5

Hinh 3: Do thi biéu dién dong hoc sy thay ddi cAu triic khém & 5 mire dd chin trong ciing
ché dd xir Iy nhiét 80°C

3.2 Pong hoc sw thay ddi ciu triic ciia khém cé tién xir 1y (chin trong CaCl,
0,15% & 55°C, 10 phit) theo cac ché do xir ly nhiét khac nhau

Mubi calcium thuong sir dung trong cong nghi€p nhu mét tic nhan tao sy ran chic
cho rau qua; dic biét 13 cac san pham rau qua phai trai qua qua trinh xtr 1y nhiét.
Céu trac cua nhiéu loai rau qua s& duoc cai thién khi ngdm mudi calcium (Luna-
Guzman ef al., 1999 & 2000; Alonso et al., 1997; Suutarinen et al., 2000). Cac loai
mudi calcium thudng duge sir dung phd bién 1a calcium cloride va calcium lactate
(Baker, 1993; Sato et al., 2006; Greve et al., 1994).

Trong méi truong nude, CaCl, hoa tan thanh ion Ca** va ion CI. Khi ngim
nguyén liéu vao trong dung dich thi ion Ca** s& khuéch tan vao trong nguyén liéu
lam cho nguyén liéu c6 cau tric cimg hon. Mt khac, mudi calcium cé thé tic dong
1én mb té bao gop phan lam ting tinh nguyén ven cua té bao va két qua 1a giir ving
hay ting luc ctng cua té bao (Luna-Guzmén et al., 2000). Tac dong nay chi co
hi€u qua cao nhat khi pectin hién dién & dang pectin c6 do methoxyl thép (acid
pectinic). Khi d6 Ca®" s& d& dang gén vao mach, tao pectate — calcium. Trong
truong hop khong c6 tac dong cua Ca®*, qua s& mém hon do tac dong cua enzyme
polygalacturonase phan giai pectin thanh pectin c6 khdi lwong phan tir thdp hon
hay don phan galacturonic acid. Mu01 calcium ciing duoc str dung dé lam giam
anh huong bat loi ciia nhiét do dén cu trac cia cac san pham xr Iy nhiét (trich dan
boi Alonso, 1997, Suutarinen, 2000). Pa c6 nhiéu nghién ctru cai thién do clng
clia rau qué trong qua trinh xtr 1y nhiét bang cach st dung mudi calcium. Cac két
qua do dac trong qua trinh nghién ciru duoc tinh toan, xur 1y va trinh bay ¢ bang 3
va bang 4.
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Bing 3: Gia tri k va H,, ciia sw thay ddi cAu triic khom di dwoc tién xir Iy (chin trong CaCl,
0,15% & 55°C, 10 phit) & cac mirc dd chin khac nhau theo cac ché dd xir Iy nhig¢t khac nhau

Mikc dd chin  Nhiétdp SD K (1/phiit) R H.,
80°C 0,0118  0,0999 + 0,0061 0,99 1539,6 + 15,173
D6 chin 1 85°C 0,0148  0,1126 +0,0082 0,99 1465,2 + 18,816
90°C 0,0198  0,1244+0,0112 0,99 1351,3 + 24,7808
80°C 0,0101 0,1017 £ 0,0053 0,99 1469,6 + 12,5664
D6 chin 2 85°C 0,0147  0,1128 +0,0077 0,99 1357,3 + 17,9950
90°C 0,0188  0,1461+0,0115 0,99 1168,9 + 22,2634
80°C 0,0125  0,1056 = 0,0065 0,99 1369,1 + 14,8432
D6 chin 3 85°C 0,0140  0,1188 = 0,0075 0,99 1255,4 + 16,3295
90°C 0,0205  0,1282+0,0011 0,99 1168,0 + 23,7273
80°C 0,0121 0,1069 + 0.0061 0,99 1263,8 + 13,5759
Do chin 4 85°C 0,0171 0,1189 + 0,0088 0,99 1157,3 + 18,9874
90°C 0,0191 0,1368 +0,0107 0,99 1053,4 + 20,9380
80°C 0,0207  0,0828 = 0,0073 0,99 1099,2 + 22,6100
D6 chin 5 85°C 0,0245  0,0989 £ 0,0095 0,99 993,00 + 26,0626
90°C 0,0304  0,1480+0,0125 0,99 860,80 + 31,6413

Bing 4: Phuong trinh dong hoc sy thay ddi cAu tric khém theo cac mirc d chin di dwgc
tién xir Iy (chin trong CaCl, 0,15% & 55°C, 10 phiit) khi xir Iy nhiét & cac ché d

khac nhau
Mirc do chin Nhiét do H, Phwong trinh dgng hoc
80°C 9,897 H/Ho = 0,2096 + 0,7904exp(-0,0573.t)
Do chin 1 85°C 9,785 H/Ho = 0,1623 + 0,8377exp(-0,0655.t)
90°C 9,911 H/Ho = 0,1455 + 0,8544exp(-0,0894.t)
80°C 8,776 H/Ho = 0,2030 + 0,7970exp(-0,0562.t)
Do chin 2 85°C 8,695 H/Ho = 0,1550 + 0,8450exp(-0,0633.t)
90°C 8,792 H/Ho = 0,1295 + 0,8705exp(-0,0736.t)
80°C 7,976 H/Ho = 0,1820 + 0,8180exp(-0,0643.t)
Do chin 3 85°C 7,894 H/Ho = 0,1636 + 0,8364exp(-0,0722.t)
90°C 7,988 H/Ho = 0,1374 + 0,8626exp(-0,0795.t)
80°C 6,812 H/Ho = 0,1668 + 0,8332exp(-0,0659.t)
Do chin 4 85°C 6,798 H/Ho = 0,1622 + 0,8378exp(-0,0828.t)
90°C 6,845 H/Ho = 10,1316 + 0,8684exp(-0,0907.t)
80°C 5,512 H/Ho =0,1863 + 0,8137exp(-0,0680.t)
Do chin 5 85°C 5,493 H/Ho = 10,1714 + 0,8285exp(-0,0875.t)
90°C 5,552 H/Ho =0,1261 + 0,8739exp(-0,1082.t)

Tir két qua thi nghiém & bang 3 va bang 4 cho thay, dong hoc su thay ddi ciu tric
cua khom da qua tién xir Iy cling mo ta theo phwong trinh chuyén d6i mot phan
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(gié tri R? gan bang 1 , gid tri SD nho nén ¢6 ¥ nghia cao) nghia la trong té bao thuc
Vit co sy ton tai cta cau tric khong bén nhiét va ciu trac bén nhiét. Khi xir 1y nhiét
khom da qua tién xtr 1y (chan trong dung dich CaCl, 0, 15%) thi kha nang cai thién
ciu tric cia khom sau qua trinh xtr 1y nhiét tang, hang s6 toe do k (1/phut) &
truong hop c6 bd sung CaCl, nho hon so voi hang sé tdc do pha hiy cdu trac
khém khi khong ¢6 sy hién dién ctia CaCl,. Hinh 4 cho thiy, ¢ cung do chin, mirc
do gidm cau trac cua khom dugc chan 60 55°C trong dung dich CaCl, it hon (gia tri
H/H, cao hon va duong bleu dién tdc do giam cau triic nam cao hon) khi so sanh
v6i mau khom khong qua tién xur 1y trude khi gia nhiét. Két qua thu dwoc 1a phu
hop voi 1y thuyét vé phan tng két hop ctia pectin do tic dong ctia enzyme PME.

H/Ho H/Hs
10 § L0
09 '[ 03 1}
08 11 08 i &
07 1 1\ 07 1%
06 1 06 1 AT
05 4 - : « J o5 = E b
04 | — ' { o1
03 | I I —————

o 20 40 0 80 100 120 140 160 180 0 20 40 60 0 100 120 140 160 180

Thoi gian (pht) Théi gian (phat)
*% % G0°C B°C 000 30°C *xE 0 g°c 000 90°C
(a) Khong tién xir ly (b) Tién xir Iy trong CaCl, 0,15% & 55°C, 10°

Hinh 4: Do thi déng hoc sy thay déi cAu tric ciia khém & mirc d chin 1
theo cic ché d9 xir Iy nhiét khac nhau

Trong truong hop nay enzyme tiép xtic véi co chit pectin trong véach té bao da
thity phén ester tao ra cac gdc acid tu do, ngay khi d6 su c6 mat cta ion Ca®* sin
trong dung dich c6 vé thuan lgi dé cho phan ung tao phirc pectate calcium dién ra
nhanh chong. Céc vach té bao liic nay tao dugc nhanh va nhiéu cdu ndi calcium —
pectate nén md qua tré nén cung chic hon (Van Buren, 1979). Tuong ty nhu
truong hop xir 1y nhiét khom trong diéu kién khong bd sung CaCl,, khi ché d¢ xir
1y nhiét cang ting (tir 80°C dén 85°C va 90°C) véi cing mirc do chin thi hang s6
téc do k (1/phut) ciing tang dan (Hinh 5).

-5 . .

+« Pdchinl
= PG chin 2
A Pa6 chin 3
-L.9 1 ¢ DG chind
) s P46 chin 5
|
-2.3 A
=27
0,00272 000276 0,0028 0,00284

LT (1°C)
Hinh 5: D) thi biéu dién dnh hwéng ciia nhiét d9 (T) dén hing sé pha hity ciu tric (k) ciia
khom c6 tién xir Iy trong qua trinh xir 1y nhiét & cic ché do nhiét khac nhau
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4 KET LUAN

Su thay ddi chu trac khom & cac mirc dd chin khac nhau déu tuan theo md hinh
phan tmg chuyén d6i mot phan (fractional conversion model) ca khi khong bo sung
va c6 bd sung CaCl, 0,15%. CAu tric khom co su thay ddi 16n dudi tac dong cua
nhiét do so voi miu khom tuoi ban dau. Tuy nhién, gia tri d0 cing con lai cua
khom khi két thuc qua trinh gia nhiét twong ddi cao chiig t6 phan cau triic bén
nhiét trong khém chiém ti 1é 16n.

Gia tri d9 cimg con lai ctia khom khong tién xir Iy va khom duoc tién xtr 1y (chan
trong dung dich CaCl, 0,15%) trong cung 1 mtrc do chin thi giam dan tir ché do xir
Iy nhiét 80°C dén ché do xtr Iy nhiét 90°C. Nguoc lai, hing s6 téc d6 pha huy cu
trac khom (k) tang dan tir ché do xur 1y nhiét 80°C dén ché do xur 1y nhiét 90°C.
Trong ciing mot ché do xtr Iy nhiét thi gia tri d6 cimg con lai cia khém khéng tién
xtr 1y va khom duoc tién xir 1y (chan trong CaCl, 0,15%) giam déan tir 6 chin 1
dén d6 chin 5. Tuy nhién, d9 ctng ctia khom dd qua tién xur 1y (chan trong dung
dich CaCl, 0,15%) khi xtr Iy & cac ché do nhiét khac nhau thi ¢6 phan duoc cai
thién hon so v6i khom khong c6 tién xir 1y, thé hién qua ty 1& H/H, cao, gia tri k
nhé & ciing ché do xir Iy nhiét.
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