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ABSTRACT

The influence of pre-treatment on thermal texture degradation kinetics of pineapple was
studied in order to limit texture loss during subsequent thermal processes. This research
were performed based on investigation at 9 different preheating conditions (10, 20 and 30
minutes- preheating at 50, 55 and 60°C), combined with a calcium dip in a 0,5 % CaCl»
solution. The results showed that all pre-treatments cause positive effect on increase of
the hardness of thermally processed pineapple pieces. When pre-treatment combinations
(pre-heating at 55°C for 10 minutes before or after soaking in CaCl, solution) were
applied, a significant increase of hardness value was obtained. In case of pineapples, the
fractional conversion model was used to described thermal texture degradation.

Keywords: texture, hardness, pre-treament, Calcium choride, thermal treatment
Title: Kinetics of the change of pineapple texture in different pre-treatment conditions

TOM TAT

Nghién civu anh hieong ciia cac qud trinh tién xie Iy dén sw cdi thién cdu tric cia khém da
dwoc tién hanh dé qua khong bi mém hodc dai khi ché bién. Péng hoc thay déi cau triic
cua khom dwoc khdo sat khi xie Iy khom theo 3 mirc nhiét do (50, 55 va 60°C) ung voi 3
mikc thoi gian (10, 20 va 30 phit), két hop ngdam khém trong dung dich 0,5% CaCl,.  Két
qua nghién citu cho thdy, mirc dg cdi thién cdu tric cia khom tity thudc vdo viéc dp dung
cdc ché dg tién xir Iy nhiét khdc nhau, trong dé gid tri dg cirng ciia san phdam la cao nhit
khi xw Iy nhiét o 55° C trong 10 phiit. S cdi thién cdu triic khém tot nhat khi két hop ché
do tién xir Iy nhiét véi ngdm trong dung dich CaClz va nguoc lai. Dong hoc su thay doi
cau triic cia khém & cde qud trinh tién xir Iy khdc nhau tudn theo phwong trinh chuyén
déi mét phan (fractional conversion model).

Tir khéa: ciu tric, @ cieng, tien xir Iy, Calcium choride, xir Iy nhiét

1 PAT VAN PE

Khém (Ananas comosus L. Mer) la mét trong nhitng loai trai cay nhiét ddi co gia
trj kinh té, duoc trong va str dung pho bién ¢ Viét nam. Khém duoc st dung chu
yéu dé an tuoi hay & dang ché bién thanh pham va ban thanh pham. Cic san pham
ché bién tir khém ciing rit da dang, nhiéu ching loai; c6 thé ké dén nhu khém
dong hop, khom dong lanh (dang ban thanh pham), d6 hop khom nude duong, céc
san pham nudc trai cy, jam hay jelly lam tir khom...(Phan Gia Tén, 2001). Trong
do, khom dong hop la san pham duoc san xuét va tiéu thu nhidu do dic tinh tién
dung va co thé bao quan & diéu kién binh thudng. Tuy nhién, viéc xir Iy nhiét
nham tiéu diét vi sinh vat, kéo dai thoi gian bao quan trong ché bién cac san pham
trai cdy dong hop 1a nguyén nhan chinh 1am thay do6i gia tri dinh dudng va cam

1 B6 mon Cdng nghé thyc pham — Khoa Nong nghiép va sinh hoc tng dung
2 Sinh vién I6p Cong nghé thuc pham K27 — Khoa Nong nghiép va sinh hoc tng dung
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quan cua san ph'flm cudi, dic biét 1a su bién ddi ciu tric. Diéu nay lam cho cac san
phélm ché bién sin tir khom it duoc tiéu thu & Viét Nam. Chinh vi thé, viéc nghién
clru tim ra bién phap xir Iy thich hop nham cai thién cau trac khém duoc sir dung
trong ché bién san pham dong hop can dugc quan tim.

Vai tro tich cyc cua dung dich CaCl; trong cai thién cAu tric da duogc ung dung doi
v6i nhiéu loai rau qua. Céc nghién ctru cua Abbot et al. (1989) hay Lurie va Klein
(1992) di cho thdy, d6 gion cia tdo duoc duy tri va cai thién nhd viée ngam tdo
sau thu hoach trong dung dich CaClz 1%. Dac biét, nghién ctiru cua Luna-Guzman
et al. (1999) ciing cho thiy do gion ciia dua (Cucumis melo L. var. reticulatus) gia
tang 300% so v&i diéu kién binh thuong khi dugc ngam trong dung dich CaClz
2,5% voi thoi gian 1 phit. DO cliing cua carrot cling dugc cai thién khi ngdm
nguyén liéu 1 gio trong dung dich CaClz 0,5% (Sila et al., 2003; Vu et al., 2004).
Sy cai thién cau trac (do cing, do gion cua rau qua) do tac dong cua viéc ngam
nguyén liéu trong dung dich CaClz chu yéu nho vao vai tro ciia ion Ca?* trong viée
tao sy 6n dinh h¢ thong mang té bao va hinh thanh Calcium pectate, lam phién
giita va vach té bao tré nén ran chic hon (Lee et al., 1979; Jackman and Stanley,
1995). Mt khac mudi Calcium c6 thé tac dong 1én mé té bao gop phan lam ting
tinh nguyén ven cua té bao va két qua 1a giir vimg hay ting do cung cua té bao
(Luna-Guzman et al., 2000). Tuy nhién, viéc st dung CaCl; thira 1a nguyén nhan
lam cho san pham c6 vi dang hay c6 mii vi khong tot (Luna-Guzman et al., 2000)
do luong du ctia CaCl, khong tham vao té bao s& bam bén ngoai san pham. Chinh
vi vay, ddi voi mdi loai nguyén liéu khic nhau can phai duoc khao sat nham xéac
dinh nong d6 dung dich Ca?* thich hop.

Déng thoi véi tac dong cua Ca?? dén pectin trong viéc cai thién cAu truc, viéc tién
xt 1y nhiét rau qua & ché d6 nhiét do trung binh, tir 50 +70°C (Basah and
Ramaswamy, 1998) ciing di duoc Gng dung trong viéc cai thién chat luong, dic
biét trong 6n dinh ciu trac dbi véi mot s6 loai nguyén liéu nhu tao (Klein va Lurie,
1992), khoai tay (Aguilar et al., 1997). Hoff va Bartolome (1972) da xac nhan dnh
hudng tich cyc cta viéce tién xir Iy nhiét dén viéc cai thién ciu tric rau qua nho vao
su hoat dong cua enzyme PME (pectin methyl esterase) ¢ nhiét d0 khoang 50 —
70°C. Kha nang hoat dong ctia PME la xtc tac su thuy phan cta cac nhom methyl
ester. PME thudng tin coéng vao cac nhoém ester methyl ctia don vi galacturonate
nam ké& don vi khong bi ester hod, phan cat cac nhom methoxy (COOCH3) dimng
canh cac nhém —COOH tu do, tao thanh acid pectinic hodc acid pectic va methanol
(Basah and Ramaswamy, 1998).

Thém vao do, viéc ap dung cac ché do tién xir Iy két hop (nhiét va ngam trong
dung dich CaCl,) dd gop phan cai thién dang ké do ctng ctua khoai tdy (Hoff va
Bartolome, 1972), 6t (Mohammed et al., 1991) hay carrot (Fuchigami et al., 1995;
Silaet al., 2003; Vu et al., 2004).

Muc tiéu chu yéu cuia nghién ctru 1a xac dinh anh huong cua céc diéu kién tién xu
ly khac nhau (nhi¢t 6, CaClz) dén su thay doi cau truc cua khém sau qua trinh xu
ly nhiét. Bong thoi, tim ra quy luat dong hoc cua su bién doi nay.
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2 PHUONG TIEN VA PHUONG PHAP THi NGHIEM
2.1 Chuan bj miu

Thi nghiém duoc tién hanh tai B6 mén Cong ngh¢ thyc pham, Khoa Nong nghiép
va sinh hoc tng dung, Truong Pai hoc Can Tho.
Khoém loai Queen (trai hinh chop) thu mua tai ruong khom ¢ Vi Thanh (Héu
Giang) voi d6 chin ky thuat 2 (chin tir 2-3 hang mat) va kich ¢& dong nhat. Tal
phong thi nghiém, khom duoc chat bo hai hang mat dau va cudi, sir dung dao cit
hinh tru c6 dudng kinh 20 mm, tién hanh qat khom thanh nhiing miéng hinh tru c6
kich thuéc 20 mm x 15 mm (chu y khong lay phan 16i khom).
2.2 Phwong phap do dac va xir ly sé liéu
2.2.1 Phuwong phap do dac
Tién hanh do cau tric (g luc) cua cac mau khom tuoi va khom sau xu ly bang thiét
bi do cau tric (Texture Analyser TA-TX21) véi cac thong so:
- Lucnén: 25 kg
~ Tbc @6 nén: 1 mm/s
~ Pau do (probe): dng hinh try c6 dudng kinh 25 mm
- Khoang cach pha vo: 30%
Két qua phan tich la trung binh cong cua mudi lén‘ do dac. S6 liéu sau khi thu thap
duoc phan tich, tien hanh xur ly thong ké bang phan mém Statgraphic 3.1 va phan
tich bien doi dong hoc bang chuong trinh SAS 9.1
2.2.2 Phdn tich dong hoc
Cac nghién ctru vé dong hoc sy thay do6i cdu trac cua cac loai rau qua cho thay, cac
bién do6i nay thuong tuén theo phwong trinh bac mét chuyén d61 mét phan
(fractional conversion model). Khi d6, do cung cia nguyén liéu khong doi va
dugce bicu dién 1a H.,:
H=H,+ (Ho - Hoo)e-kt

Trong do: H cﬁ}l truc thay df)i theo thoi gian t

Ho cau truc ban dau

H. cau tric con lai sau qua trinh xtr 1y nhiét kéo dai

t: thoi gian xur Iy nhiét (phut)

k: hang so toc dd bac mot (phut™?)
2.3 Phwong phap b tri thi nghiém
2.3.1 Khao sat sy thay doi cau triic cia khém khi ngam trong dung dich CaCly &

cdc nong do khac nhau

Cac mau khom da chuin b1 vai kich thude nhu nhau (20 mm X 15 mm) duge dem
ngam trong dung dich muo6i CaCl> ¢ 4 mirc nong dsf) 0,25; 0,5; 0,75 va 1,% trong
thoi gian c6 dinh 30 phut. Sau khi ngdm, vot rao mau khom va cho vao ong chira
mau bang thép khong ri (10 mau/ong) dem xtr r ly nhiét 6 90°C trong 20 phut Lam

ngudi va tién hanh do d6 ctng cua cac mau khom bang thlet bi do cau truc
(Texture Analyser TA-XT2i). Két qua duoc so sanh voi miu d6i ching, khom

45



Tap chi Nghién ciru Khoa hoc 2006: 6 43-52 Truong Pai hoc Can Tho

khong duoc ngam trong dung dich CaClz trude khi xtr 1y nhiét chinh & 90°C trong
20 phat. Chon ché d6 ngam thich hop dua vao két qua phan tich thong ké theo
chuong trinh Statgraphic 3.1.

2.3.2 Khdo sdt sw thay déi cau tric ciia khém theo cdc qud trinh tién xir Iy nhiét
khac nhau

Nguyén liéu khom cling dugc xt 1y twong tu thi nghiém 1. Khém sau khi xtr 1y co
hoc (cét thanh mAu hinh tru véi kich thude 20 mm x 15 mm) dugce dem tién xir 1y
nhiét nham kich hoat PME ¢ 3 mirc nhiét do 50, 55, 60°C tng vé6i 3 muc thoi gian
10 phat, 20 phut, va 30 phat. Sau qua trinh tién xtr 1y, miu dugc ngidm trong dung
dich mudi CaCl, véi nong do ngam tbi vu duoc chon & thi nghiém 1. Cac mau
khom sau khi ngam trong dung dich CaCl, sé dugc cho vao cac 6ng hinh tru lam
bang thép khong ri va dem xur 1y nhiét & 90°C (sir dung bo diéu nhiét). Tién hanh
do dac sy thay d6i do cing khom sau mdi khoang thoi gian 5, 10, 20...120 phut.

Tur két qua da thu thap duoc, tién hanh phan tich quy luat dong hoc sy thay doi cau
trac cua khom sau qua trinh xur ly ¢ cac ché do khac nhau thong qua hang s6 toc do
k va xac dinh ché @ tien xur ly nhiét phu hop nham cai thién d cirng caa khom.

2.3.3 Khao sat sw thay déi cdu tric ciia khom theo cdc ché dé tién xir Iy két hop

Khom sau khi xu 1y co hoc (cét thanh mau hinh try vé6i kich thuéc 20 mm x 15
mm) dugc dem tién xir Iy & 5 diéu kién khac nhau: khém khéng qua qua trinh tién
xt ly (d6i ching), khém chi duoc ngam trong dung dich CaCl; c6 nong do téi uu
tir thi nghiém 1, khdm chi duoc tién xu ly nhiét riéng 1¢ & ché do nhiét do - thoi
gian thich hop duoc lya chon tir thi nghiém 2 va cudi cing mau khém duoc tién
hanh tién xur ly két hop nhiét do truéc va sau khi ngam trong dung dich CaClz. Cac
mau khém sau qué trinh tién xu Iy s& duoc cho vao cac éng hinh tru 1am bang thép
khong ri va dem xu 1y nhiét & 90°C (st dung bo diéu nhiét). Tién hanh do dac su
thay d6i cdu trac khom sau mdi khoang thoi gian 5, 10, 20...120 phut.

Ché d6 xir 1y thich hop dua trén két qua phan tich dong hoc dugc xac dinh.

3 KET QUA VA THAO LUAN
3.1 Anh huéng ciia ndng dé mudi ngdm CaCl, dén dd cirng ciia khém

Do cang (g luc) 1a thdng sé ban dau va quan trong nhat dé danh gia cau tric cua
rau qua (Van Buren, 1979). Tién hanh danh gia d¢ cang cua khom da qua xir ly
nhiét & 90°C trong thai gian 20 phit sau khi cac mau khom nay dugc ngam trong
dung dich CaCl, véi cac nong do6 ngam khac nhau. Két qua nghién ctru & hinh 1
cho théy, dic tinh cAu tric cta khom duoc cai thién khi khom duoc ngam trong
dung dich CaClz ¢ cic ndng do khac nhau. O ndng do CaCl trong dich ngam la
0,5%, do cang cua khom cao va cé su khéac biét dang ké khi so sanh véi khom
khéng duoc tién xir Iy hoa chat hay khém dugc ngam trong dung dich CaCly 1%.
Diéu nay co thé giai thich dua trén kha nang gan két cua ion Ca?* va mach pectin
c6 @6 methoxyl thap hién dién sin trong khom (Backer and Wicker,1996). Pong
thoi dudi su hién dién cta ion Ca?* ciing lam bat hoat enzyme PG (enzyme phé v&
cdu trac) khi d6 nguyén liéu khém tranh duoc su tac dong clia enzyme ndy va han
ché su giam ciu tric. Tuy nhién ¢ ndng d6 CaCl, qué cao thi lwong Ca?*du khong
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nhirg 1am bat hoat enzyme PME (Sam et al., 1993), giam d6 cing ctia khom ma
luong thira ndy con c6 tac dong khdng mong muén dén tinh chit cam quan san
pham, tao vi ddng, chat va min...(Luna-Guzmén et al., 2000). Tir cac két qua da
thu thap duoc, ndng do CaCl, 0,5% trong dich ngdm dugc lya chon 1am thdng sé
ti wu cho cac thi nghiém tiép theo.
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Hinh 1: D6 thi biéu dién sy thay ddi dd cirng ciia khém theo ndng do CaCl,

3.2 Pong hoc su thay doi cdu tric ciia khom theo nhiét d9 va thoi gian & cc
qua trinh xir ly nhiét khac nhau

Viéc kich hoat enzyme PME c6 sin trong nguy@n liéu s& gop phan lam cai thién do
ciring cta san pham nhd vao su hinh thanh thém cac pectin c6 do methoxyl thap,
tang kha niang gan két caa Ca?* va tao mach Calcium pectate trong té bao. Tuy
thudc vao ting loai rau qua ma kha nang hoat dong enzyme PME s thay doi trong
pham vi nhiét d6 khac nhau, dao déng trong khoang tir 50 +70°C (Basah and
Ramaswamy, 1998). Két qua cac thi nghiém tham do cho thay, khi khom duoc
tién xtr 1y nhiét & khoang nhiét do tr 65 + 70°C co gia tri d6 cung thap, khong cé
su cai thién khi so sanh véi mau dbi chang (khdng qua giai doan tién xur Iy). Diéu
nay cho phép du doan kha nang hoat dong cua enzyme PME trong khom dao dong
trong khoang nhiét d6 tir 50 + 60°C. Chinh vi thé, nghién ctru anh huong cuaa ché
d6 tién xu ly nhiét dén su thay ddi cau truc cua khém duoc thuc hién ¢ 3 mic
nhiét d6 50, 55 va 60°C trng vai 3 muc thoi gian 10, 20 va 30 phdat.

Nghién ciru bién doi dong hoc ciia cau trac duge khao sat voi khoang thoi gian kéo
dai va sb nghi¢m thac 16n, chinh vi thé nguyén liéu khom tuoi chi dugc dam bao
thu tai cung mdt ruong khém va cung mdt vu thu hoach nhung & cac thoi diém
khac nhau. Do d6, d6 cing twong ddi (ty 1é ciia 6 climg cta cac mau khom da qua
ché do tién xtr 1y so voi do ctng cia nguyén liéu khom ban dau) duoc sir dung
thay thé gi4 tri d6 ctimg. Két qua sau khi do dac duoc thu thap va xir Iy duoc tong
hop ¢ Bang 1va Bang 2.

Két qua thi nghiém cho thay duéi tac dong cua nhiét d9, ciu triic khém c6 sy thay
dbi rat 16n, dién hinh gia tri 46 ctng con lai (Hw) vAn con tuong dbi cao so véi
mau khom ban dau. Déng thoi, ty 1€ do cung con lai ¢ céac ché do tién xur 1y nhiét
cling khac nhau. Nhu vay, dong hoc su thay ddi cu trac theo nhiét do va thoi gian

47



Tap chi Nghién ciru Khoa hoc 2006: 6 43-52 Truong Pai hoc Can Tho

& cac qua trinh tién xtr 1y khac nhau c¢6 thé dugc mo ta theo phwong trinh chuyén
doi mot phan. Gia tri R? 16n nén két qua thu duoc ¢ dd tin cdy cao.

Bang 1: Thong s6 dong hoc dwoc tinh toin dya vao phwong trinh chuyén ddi mdt phan cia
su thay doi cau tric khom (df cing twong doi) ¢ cac ché do tien xi ly nhiét

Ché d6 tién xtr ly H. k (1/phut) R? SD
50°C 10 phat 0,3718 + 0,0777 0,00841 + 0,00360 1 0,0174
20 phut 0,4049 + 0,0266 0,00754 + 0,00139 1 0,0052
30 phut 0,4866 +0,0446  0,00780 + 0,00225 1 0,0081
550 C 10 phat 0,6197 + 0,00831 0,0155 + 0,00164 1 0,0047
20 phut 0,5586 + 0,00521 0,10690 + 0,0173 1 0,0163
30 phut 0,4824 + 0,0309 0,00859 + 0,00259 1 0,0075
60°C 10 phat 0,4941 + 0,00879 0,0309 +0,0112 1 0,0124
20 phut 0,3861 + 0,0304 0,0161 + 0,00606 0,999 0,0257
30 phut 0,3696 + 0,0342 0,0121 + 0,00445 1 0,0184

Bang 2: Phuong trinh ddng hoc sy thay dbi cAu tric khém (d9 cirng twong ddi) theo nhiét dd
va thoi gian & cac qua trinh tién xir Iy khac nhau

Ché d6 tién xtr ly Ho H., k (1/phat) Phuong trinh

10 phat 0,6360 0,3718 0,00841  H/H,=0,5846 + 0,4154exp(-0,00841,t)
50°C 20 phat 0,6123 0,4049 0,00754  H/H, = 0,6613+ 0,3387exp(-0,00754,t)
30 phut 0,7104 0,4866 0,00780  H/H, = 0,6849+0,3150exp(-0,0078,t)

10 phat 0,7753  0,6197 0,01550  H/H, =0,7993+0,2006exp(-0,0155,t)
55°C 20 phut 0,7065 0,5586 0,10690  H/H, = 0,7907+0,2093exp(-0,1069,t)
30 phut 0,6358 0,4824 0,00859 H/H, = 0,7587+0,2413exp(-0,00859,t)

10phat 055530 0,4941  0,03090  H/H, = 0,8935+0,1065exp(-0,0309,1)
6o°c  20phit 05500 03861  0,01610  H/H, = 0,702+0,298exp(-0,0161,1)

30phat 05318 0,3696  0,01210  H/H, = 0,695+0,305exp(-0,0121,1)

Khi tién hanh tién xir Iy khom ¢ nhiét do 50° C va (g véi 3 mirc d9 thoi gian 10
phut, 20 phut va 30 phut, két qua thu duogc (bang 1, bang 3) cho thiy toc do thay
d6i cau tric giam di theo thoi gian tién xur 1y va ty 18 ¢ cuing con lai ciing ting
theo thoi gian. Piéu nay cho phép khang dinh c6 su cai thién do cing cia khom
(do sy hinh thanh cau ndi Calcium pectate) & ché d6 tién xu Iy nhiét 50°C két hop
v6i viée ngdm khom trong dung dich CaClz 0,5 %, 30 phiit va su thay d6i nay phu
thudc vao hoat dong cua enzyme PME trong nguyén liéu khom. Két qua twong tu
ciing xay ra d6i véi truong hop tién xu ly nhiét & 2 muac nhiét do 55 va 60°C. Ty 1é
d6 cung con lai giam theo nhiét do tién xur Iy tir 55 dén 60°C va ty 18 d6 cing con
lai cao nhat & ché do tién xur ly nhigt 55°C-10 phut két hop voi ngdm CaClz 0,5 %
trong 30 phut (bang 2, hinh 2). Két qua nay cho thiy kha nang hoat dong cua
enzyme PME 0n dinh nhit 13 & 55°C va sy hoat dong nay bi yéu dan theo nhiét d6
va thoi gian tién xu 1y, do d6 sy cai thién cdu trac tir d6 ciing giam dan. Két qua
thu dugc phu hop v6i nghién ctru vé nhiét d6 thich hop cho hoat dong clia enzyme
PME trong hau hét cic loai rau qua cia Tijskens and Rodis et al.(1997,1998,
1999).
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Hinh 2: Pong hoc s thay ddi do citng cia khom & ché dd tién xir ly 55°C

Dua trén céac két qua da thu thap duoc, ché d¢ tién xtr Iy nhi¢t ¢ 55°C trong 10 phut
dugc lya chon la thong s6 tlen xur 1y t6i wu trong cai thién cau tric cia nguyén lidu
khom Queen (ngudn dugc trong ¢ Vi Thanh).

3.3 Pong hoc su thay doi cau tric ciia khom & cac ché d tién xir Iy két hop

Su cai thién do cung cua khom nhod vao viée kich hoat enzyme PME trong su hién
dién cia ion Ca®" dugc khao sat nham tim ra quy luat sy thay d6i do ctng cua
khom sau cac qué trinh tién xt Iy két hop. Su thay d6i do cimg ctia khom theo céac
ché d6 tién xir Iy két hop, dua trén cac thong s6 don 1¢ vé nhiét 4o, thoi gian tién
xtr 1y cling nhu néng d6 va thoi gian ngam trong dung dich CaClz duoc xé4c dinh
nham tim ra twong tic phu hop, c¢6 kha ning cai thién cau triic khom t6t nhat. Cac
két qua sau do dac dugc tinh toan, xtr Iy va tong hop ¢ bang 3 va bang 4. D6 thi
biéu dién phuong trinh déng hoc sy thay ddi cau tric cia khdm & céc ché do tién
xtr Iy két hop duoc thé hién ¢ Hinh 3.

Thong s6 va phuong trinh dong hoc thu duoc & Bang 4 va Hinh 3 cho thiy dong
hoc sy thay d6i cau triic ciia khdm & cac qua trinh tién xtr 1y khic nhau ciing tuan
theo phuong trinh chuyén d6i mot phan, van cé su ton tai mot phan dang cau tric
bén nhiét va dang ciu trac khong bén nhiét trong vach té bao cua khom.

Khi 4p dung cac ché d6 tién xtr 1y khac nhau thi d6 cimg cta khom ciing thay doi
khac nhau. Do cing twong ddi con lai (Hw) ctia khom khi ap dung céc ché do tién
xr 1y nhiét do va hoa chat riéng 1¢ hay két hop ca hai ché do tién xir Iy nhiét va
ngam trong dung dich CaCl, déu cho két qua khom c6 d6 cling cao hon so v6i mau
d6i chimg ban dau khong tién xir Iy. Tuy nhién, kha nang cai thién do cimg khom
khi chi tién xir 1y nhiét t6 ra kém hiéu qua hon khi so sanh véi cac ché do tién xir Iy
khac. Két qua nay co thé do ty 1é cua pectin c6 d6 methoxyl hoa thip (pectin d& két
hop véi Calcium) san co trong khom khong nhiéu, do d6 sy hinh thanh Calcium
pectate it. Kha ning cai thién cdu trac ctia khom khi ap dung ché do tién xur 1y
nhi¢t trude khi ngdm trong dung dich CaClz t6 ra hi€éu qua hon trudng hop nguoc
lai. Két qua thu duoc 1a phu hop véi Iy thuyét vé phan ung két hop cua pectin do
tac dong cua enzyme PME: Khi kich hoat enzyme PME & tbc do hoat dong manh
nhat thi kha ning enzyme ndy phan cat nhom methoxyl (- CHs) dimg canh nhom -
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COOH ty do cta pectin nhiéu nhat ddng nghia vai viéc ion Ca?* s& gan vao COO"
tr do dé tao Calcium pectate gop phan cai thién ciu tric t6t nhat (Backer and
Wicker,1996). Nhu vay, ché do tién xt Iy nhiét ¢ 55°C trong thoi gian 10 pht
truéc khi duoc ngdm 30 phut trong dung dich CaClz 0,5% la ché d6 téi wu dugc dé
nghi nhiam cai thién cau trac (thé hién qua théng sé do ciing) caa nguyén liéu
khém Queen.

Bang 3: Thong sb dong hoc dugc tinh toan dya vao phwong trinh chuyén ddi mot phin caa

su thay doi d§ cirng khom theo ché do tién xir ly khac nhau

Ché d6 tién xtr ly Hoo k (1/phat) R? SD
Khéng tidn xir 1§ 0,4002 + 0,0419 0,0203 + 0,0112 0,998 0’6036
Chi tidn xit Iy nhiét ~ 0,4338 + 0,0252 0,0116 + 0,00336 1 0,011
Chi ngam CaCl, 0,4134 + 0,0230 0,0184 + 0,00556 0999 0%
Ngam CaCl; + 0,5152 + 0,0477 0,0128 + 0,00704 1 0.015
tién xur Iy nhiét 9
Tidn xir 1Y nhiét 0,004
+ ngim CaCl, 0,6197 + 0,0083 0,0155 + 0,00164 1 ,

Bang 4: Phuwong trinh dong hoc sy thay dbi d9 cieng khém theo nhiét dd va thoi gian & cac
qua trinh tién xir ly khac nhau

Ché d6 tién xtr ly Ho H.. k Phuong trinh
(1/phat)

Khong tién xir Iy 05578 0,4002 0,0203  H/H, = 0,7175+ 0,2825exp(-0,0203t)
Chi tién xir Iy nhiét 05769 04338 0,0116  H/H, = 0,75195+exp(-0,0116t)

Chi ngdm CaCl; 0,5799 0,4134 0,0184 H/H, = 0,71288+ 0,2871exp(0,0184t)
Ngam CaCl, + tién
xtr 1y nhiét

Tién x 1y nhiét

+ ngam CaCl,

06571 05152 00128  H/H, = 0,7841+ 0,2159xp(-0,0128t)

07753 0,6197 0,0155  H/Ho =0,7993+ 0,2007exp(-0,0155t)

-
[=]
|

O Poéi chirng

% Ngam CaCl,

2 Ngam CaCl, + Tién xi ly
Tiéen xi ly

x Tién xiz Iy + Ngam CaCl,
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Hinh 3: Pong hoc su thay doi dd cirng khém & cac ché d9 tién xir Iy két hop

4 KET LUAN

Nhitng két qua nghién ctru cho phép két luan, viéc ap dung cac ché do tién xu ly ¢
muc nhiét do trung binh va két hop ngdm khém trong dung dich CaClz c6 kha nang
cai thién dang ké do cang cua khom. Su giam do cang o ché do tién xir 1y nhiét
55°C 14 thip nhat va téc do hoat dong cua enzyme PME cao nhit khi xir Iy nhiét &
55°C trong thoi gian khoang 10 phut. D¢ cing cua khom duoc gitt ¢ gia tri cao
khi 4p dung ché do tién xu 1y nhiét 10 phut & 55°C trudc khi hgam khom trong
dung dich CaClz 0,5% trong thoi gian 10 phat. Pong hoc sy thay doi cau tric cua
khom & cac qua trinh tién xtr 1y khac nhau tuan theo phuong trinh chuyén d6i mot
phan (fractional conversion model). Diéu nay co nghia la trong nguyén liéu khom
khong nhiing c6 mot phan dang cdu triic khong bén nhiét ma con ton tai mot dang
cau triic khac (cau trac bén véi nhiét).
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