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ABSTRACT

Processing of passion-pineapple juice was done on the impact of some factors,
such as (i) treatment of pineapple by pectinase and hemicellulase enzymes at
temperatures ranging from 30 to 45°C, (ii) the combination of pineapple
(75+78%) and passion juice (2+5%), (iii)) pH of juice (3.4+4.4) and (iv)
pasteurization temperature (90-100°C). Research results showed that pectinase
gave high extraction efficiency at 35°C (88.3%) compared with the untreated
(79%). The high score of sensory evaluation was obtained by blending of 76.5%
pineapples juice, 3.5% of passion juice and 20% of water, offering sour sweet
harmony, good smell, color maintaining in juice. Pasteurization operation was
done at 95°C and holding time of 10 minutes (the value of F is 37 minutes) to
ensure food safety, improvement of product quality and sensory characteristics.
Ascorbic acid degradation could be described by the biphasic model at all
temperatures and pH studied.

TOM TAT

Hoat dong san xudt nwéc khém chanh day dwoc thuc hién trén co so khdo sat
danh hwong cia cdc yéu té, bao gom (i) xit Iy dich khém bdng enzyme pectinase
va hemicellulase ¢ nhiét d¢ (30+45°C), (ii) cdc thanh phan bé sung: khom
(75+78%), chanh day (2 5%), (iii) pH dich qua (3 4+4,4) va (iv) nhiét do thanh
tring (90-100°C). Két qua nghién ctru cho thdy thuc hién qua trinh u bang
enzyme pectinase ¢ 35°C cho hiéu sudt trich ly dich khém tOl wu (88,3%) so voi
phwong phdp khong xu 1y (79%) voi chdt leong dich khom tét. Gid tri cam quan
cao ciia san pham dat dwoc khi phéi ché cac 1y 1é khom 76,5%, chanh day 3,5%
va nuwée 20%, tao san phdm c6 vi chua ngot hai hoa, mii thom tot va duy tri
mau sdc dic trung cua khom. Hoat dong thanh trung dwoc thuc hién ¢ nhiét do
95°C voi thoi gian gitr nhiét 10 phut (gia tri F la 37 phut) ddm bdo an toan vé
sinh thwe pham, cdi thién chat lwong va gid tri cam quan ciia san pham. Sw bién
d6i ciia acid ascorbic tudn theo mé hinh 2 pha & cdc nhiét dé va pH khdo sdt.

1 PAT VAN DE

vitamin. Chanh diy dugc bd sung vao qua trinh

Nu6c khom thanh tring dd xuét hién trén thi
truong véi nhidu thuong hiéu va 1a san phim
nuée giai khat bd dudng v6i ham luong acid
ascorbic cao. Day ciing 1a mdi quan tdm hang dau
trong cong nghé ché bién nudc giai khat giau
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ché bién nudc ép khom ciing nham dap tng nhu
cdu trén, vira ¢6 kha nang nang cao chét luong san
pham va mang lai gia tri kinh té. Tuy nhién, acid
ascorbic trong thyc pham lai rat nhay cam voi
nhiét do trong qua trinh san xuit. Xu 1y nhiét
trong qua trinh ché bién c6 anh huéng manh mé
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dén chat dinh dudng nay va ca gia tri cam quan
ctia san phdm. Tuy nhién, bén canh thuan lgi vé
an toan vi sinh, qué trinh xt ly ¢ nhiét d cao 1a
nguyén nhan gy ra bién doi mau sic va gia tri
dinh dudng ciia san pham (Chan et al., 2003). Dé
duy tri gia tri dinh dudng cuia nuéc khém va dam
bao an toan (vé vi sinh vat) cho san phém, muc
tiéu nghién ctru 1a xac dinh cac bién phap xu ly
nguyén liéu, cac thanh phan bd sung va ché do xu
1y nhiét thich hop cho qué trinh san xudt nudc
khom. Kiém tra sy bién ddi chit dinh dudng
(vitamin C) trong qué trinh xtr 1y nhiét bing md
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hinh dong hoc duogc thuc hién nhu mét phuong
phép tiép can trong thiét k&, danh gid va tdi
wu hoéa quy trinh san xuat nudc ép tir khom va
chanh day.

2 PHUONG PHAP NGHIEN CUU

2.1 Phuong tién

— Nguyén liéu: khém Cau diuc nhém Queen
¢6 d6 chin 1 (Hinh 1a) dugc mua tai vuon khom &
Vi Thanh. Chanh day (Hinh 1b) dugc mua tai siéu
thi Metro, lya chon trai chanh day cé kich thudc
ddng déu, con troi va c6 mau tim.

Hinh 1: Nguyén li¢u sir dung cho nghién ciru (a. Khém Ciu Diic, b. Chanh diy tim)

— Thiét bi: may nghién cit (2 ludi dao),
méay dong hoa (4p luc dong héa 10-25 MPa,
Trung Qudc), may ép thuy luc (ap luc ép 10-
250 kgf/cm?, Nhat Ban).

— Enzyme pectinase thuong mai (Enzyme
Pectinex Ultra SP-L, Cty Novozymes Singapore)
thanh phan: polygalacturonase PGU: 10589;
density: 1,163; total viable count/G: 100; coliform
Bacteria/G<10; Enteropathogenic E.Coli: not
detected; Salmonella: not detected. San pham
dugc ching nhén d¢ tinh khiét cta san phém
enzyme chit luong cao boi FAO/WHO JECFA va
FCC.

— Enzyme hemicellulase: hoat tinh 150 Ku,
thu nhan tir Aspergillus niger, USA.

2.2 Phuong phap thuc hién

Dich khom thu dugc tir qué trinh nghién trai
(thiét bi nghién) va ép (may ép thiy luc véi luc ép
¢b dinh 20 kgf/em?) duge kiém tra chat lugng so
bd (do °Brix va pH 3,8+4,2). Ep tao tac dong co
hoc giup nudc trong té bao d& chay ra ngoai. Sur
dung c6 dinh lyc ép 20 kgf/lem® cho tit ca cac
mAu. Sau d6, san pham dugc bd sung dudng, acid
thuc pham va nu6e vao dich qua, dam bao san
pham dat yéu cau vé huwong vi, mau sic va do dic
can thiét. Pong héa dé san phim dugc min, it bi
phén 16p, khong von cuc va cd do dac thich hop.
San pham thudng dugc dong hoa bang thiét bi
ddng héa kiéu phun (ap sudt 25 MPa).
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Thi nghiém 1: Anh hudng cia enzyme
pectinase va hemicellulase dén hiéu qua trich ly
dich khom

Thi nghiém duoc bd tri hoan toan ngau nhién
v6i 2 nhan t6 1a: loai enzyme (pectinase,
hemicellulase va khong xt Iy enzyme) va nhiét d
4 30 + 45°C (cach nhau 5°C). Chon khém c6 d¢
chin 1, rira sach, nghién va can 2 kg nguyén liéu
(d3 xir Iy enzyme, riéng mau dbi chimg khong xir
ly enzyme), G & cac nhiét do 30, 35, 40 va 45°C
trong 30 phut sau d6 ép liy nudc. Phan thit qua
con lai dugc tron véi nude theo ty 1€ 1:3 (w/w)
truge khi xir Iy enzyme & ndng do 0,03%. Hon
hop duogc gilt ¢ cac nhié¢t dd 30 + 45°C (cach nhau
5°C) trong 30 phuat. Thuc hién v6 hoat enzyme &
nhiét do 99 =+ 1°C trong 5 phut trudc khi trich ly
nudc khom. Xac dinh higu sudt trich ly boi
enzyme (H%) dugc tinh bang ty sb gitta m (khoi
luong dich trich thu duogc, kg) va m, (khéi luong
nguyén liéu ban dau, kg) x 100%.

Thi nghiém 2: Anh huong cua ty ¢ phoi ché
nudc khom, chanh day den gia tri cam quan va
dinh dwong cua san pham

Thi nghiém duoc bd tri hoan toan ngau nhién
v6i 1 nhan t6 1a ty 1& khom: chanh day (78 : 02;
77 : 03; 76,5 : 3,5; 76 : 04; 75 : 05). Ty 1€ nude
thém vao ¢ dinh 12 20%. Chon hiéu suét trich ly
tb1 uru (tir thi nghiém 1). Dich khom duoc chiét rot
vao chai thuy tinh 250 ml, gia nhiét 95°C trong 15
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phut, sau d6 1am ngudi. Panh gid cdm quan san
pham va xac dinh ty 1& dich phdi ché tdi wu.

Thi nghiém 3: Anh hwéng cia pH va ché do
thanh trimg (nhiét dg va thoi gian) dén chat lwong
ciia san phdam

Thi nghiém duoc b tri hoan toan ngiu nhién
v6i 3 nhan t6 1a nhiét do thanh trung (90 + 100°C),
thoi gian gilt nhiét (5 + 15 phut) va pH dich khom
(3,4; 3,9; 4,4). Ham lugng vitamin C (mg%) dugc
x4c dinh theo phuong phap Muri (Pham Vian S6
va Bui Nhu Thuén, 1991). Xay dung phuong trinh
dong hoc bién d6i vitamin C (acid ascorbic) nham
xac dinh tac dong cua qua trinh xur ly nhiét dén @0
bén cia chét dinh dudng nay.

2.3 Phwong phap phéan tich dir liéu

2.3.1 Chon nhiét d¢ thanh trung - Tinh todn dnh
huwong cua qud trinh xi ly nhiét (gid tri
thanh trung F)

Dé xdc dinh mic d¢ tiéu diét vi sinh vat, can
biét trj s0 D va z biéu thj cho lodi vi sinh vét can
tiéu diét. D 1a thoi gian can thiét ¢ nhiét d6 T
tuong (mg dé giam mat sd vi sinh vat ban dau
theo mot don vi logarit; F 1a thoi gian can tinh
(phut) dé tiéu diét vi sinh vat tai mot nhiét do nhét
dinh va z 14 khoang nhiét do can thiét cho dudng
“thoi gian chét nhiét” thuc hién mét chu trinh
logarithm. bdi véi mdi loai vi sinh vat va thuc
pham khéc nhau c6 gié tri D va z khac nhau. Tong
thoi gian thanh trung cho qué trinh la: T=1t; + t, +
t3 (phat)

Khi thyc hién qua trinh thanh trung nhiét can
phai tinh dén gia tri F (thoi gian c6 tic dung tiéu
diét vi sinh vat @ mot nhi¢t d xac dinh).

t T()-T(Tref)
=f10 -

0

V6i Ter : nhiét do tham chiéu Gng véi quéa
trinh xr 1y nhiét (°C), T: nhiét do xt 1y nhiét (°C)
va z: phu thudc vao loai vi sinh vat can tiéu diét
va tinh chit cia san phiam. Trong trudng hop
nhiét do thay doi theo thdi gian. Nguoi ta ghi
nhén T(t), khi do giad tri F dugc tinh nhu sau:

W T=T(Tref)

210 :

thanh trung nhiét 13 tong thoi gian c6 tic dung
ti€u diét vi sinh vat & ca 3 qua trinh: nang nhiét,
glfl’ l’lhiét va h@. I’lhiét, F:Fnang nhiét"ngiﬁ nhiét+Fha nhiét.

Téng quat: Fr dt

Fr At . Gia tri F cta qua trinh
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Qua trinh thanh tring dugc thuc hién sao cho tri

$0 Fiinn phdi 16n hon F,. o

2.3.2 Phan tich dong hoc bién doi acid ascorbic
(Minh Thuy Nguyen, 2007)

Du6i diéu kién ddng nhiét, toc do phan hiy
cua hang s6 k c6 thé dugc udc tinh boi phuong
trinh bac 1 (phuong trinh 1).

Ci=Coexp (-k t) (1

C; 12 ndng d6 acid ascorbic tai thoi diém t
(mM), C, 1a ndng do ban dau cua acid ascorbic
(mM), k 13 hing sb tbc d6 pha huy va t 1a thoi
gian xu ly (phut).

Trong truong hop c6 sy hién dién cia oxy,
acid ascorbic giam trong diéu kién hiéu khi va ky
khi, va sy suy giam theo phuong trinh dong hoc
bac 1. Vi vdy, phuong trinh (1) ¢ thé dugc bd
sung, tr¢ thanh phuong trinh (2).

Ci=Cyexp (ko t) + Canexp (<kant) 2)

Trong d6: C,: ty 18 phan mol acid ascorbic
phan hay trong diéu kién hiéu khi (% hodc mM),
C.n: ty 18 ty 1& phan mol acid ascorbic phan hiy
trong diéu kién ky khi (% hodc mM), k,: hang s6
tbc do ‘phan huy trong diéu kién hiéu khi, k.
hang s toc /d6 phén huy trong diéu kién ky khi.
Céc thong s6 dong hoc co thé duoc udc tinh béng
cach st dung phan tich hdi quy phi tuyén tinh. Sy
phu thudc nhiét d6 cua h?mg s6 toc do phan huy
(k) dugc udc tinh tr nang lugng hoat hoa (E,)
bang cich sir dung phuong trinh Arrhenius
(phuong trinh 3).

€)

Ed
In(k) = In(k,,, ) + [RT

2.4 Xirly sb liéu
Két qua dugc tinh toan th(f)ng ké b?lng chuong
trinh Statgraphics 4.0, v€ bi€u d6 bang chuong
trinh SAS 9.1, Excel va tinh gia tri STD.
3 KET QUA VA THAO LUAN
3.1 Anh huéng ciia enzyme (pectinase va
hemicellulase) va nhiét do den hi¢u suat
trich ly dich khém
3.1.1 Anh huéng cia enzyme
. Dich nghién sau khi dugc trich ly dichqkh(')m
lan 1 duoc b6 sung nude voi ti 1€ 1:3 va bd sung
enzyme pectinase thi hiéu suat trich ly khac biét
¢6 v nghia so v&i mau khong bo sung enzyme vao
ba (Bang 1).
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Bang 1: Anh huéng ciia phwong phap xir Iy enzyme dén hiéu suit trich ly dich khém

Nhiét do (°C)
Phwong phap 30 35 40 45 Trung binh
xir ly
Dbi ching (khong xir 1y) 84,52 84,77 84,63 84,37 84,58¢
Pectinase 86,30 88,27 87,60 87,88 87,524
Hemicellulase 84,53 85,43 86,75 87,58 86,078
Trung binh 85,11° 86,16 86,332 86,62% 86,06

Ghi chu: cac chit cai di kéem voi cac trung binh nghiém thirc khac nhau trong cung mét cot hodc hang biéu thi su khdc biét cé y

nghia (do tin cdy 95%)

Pectin cung véi hemicellulose, cellulose tao
nén thanh té bao viing chic. Khi nghién dich qua
thi pectin s€ phong thich theo 1am cho d¢ nhét
cao, trich ly nudc kho. Khi bd sung ché pham
pectinase (phirc hé enzyme bao gdm cellulase,
hemicellulase, protease) vao khdi qua nghién thi
chung s& 1an luot phan cét cac thanh phan ciu tao
nén thanh t& bao, pha v& ciu trac va giai phong
cac thanh phan bén trong (bao gdm nudc va cic
hop chat mau). Chinh vi vdy luong dich qua ting
1én dang ké.

bPéi véi enzyme hemicellulase, cellulose dugc
phan cit boi enzyme hemicellulase 1am cho thanh
té bao trd nén long léo, cing voi enzyme pectin
methylesterase (PME) va polygalacturonase (PG)
c6 san trong khém ciing thity phan pectin lam cho
té bao bi pha v& nén dé dang thoat nudc hon. Vi
véy c6 thé thu hdi dich qua nhiéu hon khong bd
sung enzyme. Tuy nhién, & phuong phép trich ly
bang ché pham enzyme pectinase thi cho hiéu suit
trich ly cao hon so v6i enzyme hemicellulase do
enzyme pectinase 1a mdt hé enzyme thuong mai
gdm c6 ca enzyme hemicellulase, cellulase...
90
&9
88
87
86
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81

Hinh 2: Anh hudng ciia nhiét do dén
hiéu suat trich ly dich khém

Hiéu sudt trich ly (%).

Ghi chii: sai s6 thé hién ¢ so do hinh cjt la do
léch chudn (STD) cua gia tri trung binh
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Xt ly enzyme| Khong xtr Iy | Xir 1y enzyme| Khong xur 1y
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Nhiéu két qua nghién ctu khac ciing cho thiy
viéc bd sung enzyme dat dugc hiéu suét thu hdi
cao hon (Sreenath va Santhanam, 1992; Czukor
va Nyarady, 1999; Demir et al., 2000 va Will et
al., 2000).

3.1.2 Anh hwéng ciia nhiét do

Dich nghién dugc bd sung enzyme pectinase
va U & cac nhiét 6 thé hién su khac biét co ¥
nghia vé& lwong dich khom trich ly (Hinh 2).
Trong diéu kién nay, enzyme pectinase thity phan
pectin va lam giam do nhét, dich qua dé dang
thoat ra. Nhiét do u 35°C cho lugng dich khom
trich ly nhiéu hon cac nhiét d6 con lai. Két qua
nghién cuu trung hop vdéi nghién cuu cua Lizhen
et al. (2009) 1a khi u dich nghién & 35°C cho hi¢u
suét trich ly dich qua 1a cao nhat d6i voi enzyme
pectinase. Khi dich nghién dugc bd sung enzyme
hemicellulase, hiéu sut trich ly cao nhét khi duge
i & 40°C (hiéu suat dat trung binh 86,75%), khi
tang nhiét do 1én 45°C thi hiéu sudt khong ting
nira (trung binh 87,58%). Két qua twong ty nhu
két qua ctia Sigma-Aldrich (2007) v6i nhiét d6 t6i
thich cho enzyme hemicellulase 1a 40°C.

hasd ol s

enzyme enzyme

Enzyme Pectinase Enzyme Hemicellulase

35 40 45
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3.2 Anh huéng caa ty 18 Bhéi ché dén gia tri
cam quan cia san pham nwéc khom -
chanh day

Két qua dénh gid cam quan cho thiy san phim
nude khom duoc danh gia cao khi ty 16 phdi ché
dich khom : dich chanh day 1a 76,5:3,5 va 76:04
(ty 18 nude bd sung vao khoang 20%), san phim
c6 diém cam quan (mau sdc, mui, vi) vuot trdi
hon & cac ty 1¢ dich khom: dich chanh day
la 78:02, 77:03, 75:05 (nuéc thém vao 20%)
(Hinh 3). O ty 1& phdi ché nay san phdm c6 mau
vang sang dep, c6 mui thom dic trung cia khom,
san pham c6 vi chua ngot hai hoa.

—~+-78:02 =77:03 +76,5:3,5 <76:04

Hinh 3: Gian dd mang nhén thé hi¢n gia tri cim

quan nuéc khém chanh day theo ty 1 phéi ché
(dich khom: chanh day)

120 ~
100 4
80

Hinh 4: Phan b6 nhiét do san phim va 60 7
nhiét do méi trudng trong qua trinh

xir 1y nhiét & 95°C, pH dich qua 3,9

Nhiét d6 (°C)
.

20 A
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3.3 Anh huéng cia pH, nhiét d9 va thoi gian
thanh tring dén chét lrgng san phim

3.3.1 Thay déi nhiét dé tam cia san pham trong
qua trinh thanh trung

Két qua cho thiy vé6i didu kién thanh trung &
cung nhiét do va cac pH khac nhau 3,4; 3,9 va 4,4
thl thoi diém dé tam san pham dat nhiét do yéu
cau 1a gin nhu nhau (dit liéu khong trinh bay day
du & day). Thay ddi nhiét do tim cia san phim
(pH 3.9) theo thoi gian gia nhiét (¢ 95°C) véi thoi
gian gilt nhi¢t khac nhau dugc trinh bay ¢ Hinh 4.

Qué trinh thanh tring bang nhiét s& rc ché su
song va phat trién cua vi sinh vat trong san phim
do nhiét d6 cua qua trinh thanh tring lon hon
nhiét d6 tdi thich cua vi sinh vat. Hon nita can
lam ngudi nhanh san phdm sau khi hoan tat qua
trinh gia nhiét dén nhiét do dudi 40°C vi 40 +
45°C 1a nhiét d¢ toi thich cho cac vi sinh vat ua
nhiét phat trién. Qué trinh 1am ngudi san phim
nuéc khom sau khi thanh trung duoc thyc hién
trong thiét bi thanh tring. Tién trinh lam ngudi
duogc thyc hién bang nudc trai qua hai giai doan,
ban dau nude noéng duoc pha trén véi nude lanh
dé lam ngudi san phim dén khoang 75°C, tlep
theo san pham duoc lam ngudi tryc tiép bang
nuéc lanh (khoang 30°C) dén khi nhiét do san
pham dat dudi 40°C.

10 20 30 40
Théi gian (phut)

—+— Thoi gian gir nhiét 5 phit —=— Nhiét d6 méi trudmg (°C)
—%— Thei gian gitr nhiét 10 phit —— Thoi gian giir nhiét 15 phﬁt

Qua trinh thanh trung bang nhiét s& trc ché su
song va phat trién cua vi sinh vét trong san pham
do nhiét d6 cua qua trinh thanh tring 16n hon
nhiét do t6i thich cua vi sinh vat. Hon nita can
lam ngudi nhanh san pham sau khi hoan tit qua
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trinh gia nhiét dén nhi¢t do dudi 40°C vi 40 +
45°C la nhiét d6 t6i thich cho cac vi sinh vat ua
nhiét phat trién. Qua trinh lam ngudi san pham
nudc khém sau khi thanh trung dugc thyc hién
trong thiét bi thanh tring. Tién trinh lam ngudi
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dugc thuc hién béng nudc trai qua hai giai doan,
ban ddu nudc nong duge pha tron v6i nu6e lanh
dé lam ngudi san phdm dén khoang 75°C, t1ep
theo san pham duoc lam ngudi truc tiép bang
nude lanh (khoang 30°C) dén khi nhiét d6 san
pham dat dudi 40°C.

3.3.2 Moi lién hé cua gid tri thanh tring (F) dén
PpH, nhiét do va thoi gian cia qua trinh
thanh trung

Nuoc ép khom (voi cac gia tri pH khac nhau)
duoc xtr ly nhiét (90, 95 va 100°C). Thay dbi gia
tri F theo cong thiic thanh trung dugc thé hién &
Bang 2. Két qua thuc nghiém cho thiy, & pH 3,4
khi thanh trung ¢ nhiét do 90 + 100°C trong thoi
gian 5 = 15 phut déu dam bao an toan vé sinh thuc
pham (gia tri Fim lon hon Fo=16,7, z=53 va
Trer=65 dbi voi pH 3,4 v6i vi sinh vat myc tiéu la
nam men va ndm mdc).

Bang 2: Thay déi gia tri F theo cong thirc thanh tring

pH  Nhigtap COngthicthanh — o0 b (phit)
trung

19514 4,84

90 20-10-15 7,64

17-15-15 9,29

18-5_24 25,14

39 95 28-10-9 36,69

25-15-14 42,72

21-5-12 67,26

100 26-10-13 105,77

2-15-12 125,86

19-5-11 461

90 20-10-13 8,43

17-15-12 10,41

25513 25,74

44 95 28-10-12 36,42

24-15-11 42,38

20-5-12 65,52

100 19-10-13 103,17

17-15-12 124,03

Véi pH 3,9 va pH 4,4 co thé chon Fo= 5 va
=10 v6iz =83 va Trer = 93,3 nham tiéu diét vi
s1nh vat muc tiéu 13 vi khuén yem khi butyric, do
vay ¢ pH dich qua 3,9 va thanh trung & 90°C
trong thoi gian 5 phut chua dat an toan v¢ sinh
thyc phim. Tuy nhién, thoi gian gitr nhiét 10 va
15 phat & 90°C thi san pham dam bao an toan vé
mat vi sinh. Thyc hién thanh trung & nhiét d¢ 95
va 100°C tuong tng voi cac khoang thoi gian tur
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5 + 15 phtt cho san phé"im dat an toan v¢€ sinh thuc
pham. Ngoai ra, pH dich qua 4,4 khi thanh tring &
nhiét d6 90°C, thoi gian gitt nhiét 5 va 10 phuit
chua dam bao an toan vé mit vi sinh nhung 15
phut thi san pham co thé dat gia tri Fyu 16n hon
Fo. Khi thanh trung ¢ nhiét d6 95 hoac 100°C
tuong Gng voi cac khoang thoi gian 5 + 15 phit
thi diéu kién an toan thyc phim dwoc dam bao.
Tuy nhién, ché d6 thanh trung tdi wu can duge xac
dinh dya trén ché d6 thanh tring an toan (théng
qua gia tri F) va két hop voi cac ket qua danh
gia chat lugng san phim vé mau sic va gid tri
cam quan.

3.3.3 Bong hoc phan huy nhiét cua acid ascorbic
a. Anh hwong cua nhiét do

bo bén nhiét cua acid ascorbic duoc nghién
ctru trong diéu kién déng nhiét (nhiét do trong
khoang 90+100°C & ap suét khi quyén). Ket qua
thi nghiém cho thay khi nhiét d6 ting thi toc do
phan hay acid ascorbic tang va sy pha hdy nay
tuan theo mdé hinh dong hoc hai giai doan
(phuong trinh 2) (Hinh 5).

Dit liéu thé hién ¢ Bang 3 cho thay hing s toc
d6 phan huy acid ascorbic tang khi tang nhiét d¢
xtr ly. Khi oxy dugc hoan toan ti€u thy, sy phan
huy acid ascorbic xay ra & diéu kién yém khi va
su phan hiy nay xay ra chdm hon so voi suy thoai
acid ascorbic trong diéu kién hiéu khi. Téc d¢ pha
huy acid ascorbic duoc xac dinh bang phan tich
hdi quy khong tuyen tinh khi 4p dung phuong
trinh (2) cho céc s6 liéu thuc nghiém. Hang sé toc
d6 (k) va ham lugng acid ascorbic con lai sau qua
trinh xu ly nhiét kéo dai (C,), (Can) dugc trinh
bay. Két qua phan tich cho thiy hing sb toc do
pha huy nhiét cua acid ascorbic trong nudc ép
khom phu thude vao nhiét do va su phu thudc nay
tuan theo phuong trinh Arrhenius. Khi nhiét d¢
tang thi tc o phan ung (k) ting. Tuy nhién, nhiét
khong pha hiy hoan toan acid ascorbic trong
nuéc ép khom ma van con mot luong acid
ascorbic bén nhiét. Theo Gregory (1996) va
Gibbons et al. (2001), acid ascorbic chuyén thanh
dehydroascorbic acid dudi sy hién dién ctua oxy.
Dehydroascorbic acid tiép tuc bi phan giai thong
qua con duong thiy phéan tao thanh acid 2,3-
diketogluconic.
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Hinh 5: Anh huéng cia nhi¢t d§ den O 5]
sw phan hiy acid ascorbic trong
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Bang 3: Cac thong sé dong hoc phan hily nhiét ciia acid ascorbic trong nwéc ép khém theo md hinh bién déi

hai phin (pH 4,4)

T (°C) ka (min) Nong dé Ca Ca(%)  Nong dp Can  Can (%) Corrected R? SD
90 0,60+0,10 2,90+021 41,23+3,05 4,13+0,17 58,77+2,39 0,99 0,02
95 0,99+0,23 3,03£0,29 42,86+4,13 4,03£0,18 57,14+2,55 0,99 0,03
100 1,92+0,35 3,62+0,18 50,87+2,56 3,5040,09 49,13+1,28 0,99 0,02

E, (kJ/mol) = 130,69+10,70
gita ham luong ac’id ascorbic du doan va thuc
nghiém dugc tim thay (Hinh 6).

Dé ude tinh cac thong ) dong hoc, md hinh
hai giai doan dugc st dung. Su tuong quan cao

10 f

o
o
T

Hinh 6: Twong quan giira ham
lwgng acid ascorbic (thuc nghiém)
va ham lwgng acid ascorbic du doan
theo m6 hinh (phwong trinh 2)

o
L
T

]
~
T

Acid ascorbic (mg%) (thi nghiém)

b2 o | N T T e T
D.2 D.4 D.B D.B 1.0
Acid ascorbic (mg%) (du doan theo m6 hinh)
b. Anh hwéng cia pH ascorbic xay ra chdm hon & pH cao hon. Coker et

al. (1993) cho rang ting pH tir 0,5 dén 11 s& lam
acid ascorbic. Sw phan huy acid ascorbic xay ra  gldm su phan huy yeém khi cia acid ascorbic,
chi yéu trong diéu kién hidu khi va tbc do phan  trong khi su phan huy hiéu khi dugc tim thay rat
hity & pH 4,4 nhanh hon pH 3,4 & nhiét @6 95°C a0 ¢ pH cao hon. Theo quan diém nhi¢t dong
(Hinh 7). Két qua trong tu ciing dugc tim thiy ¢ hoc, sw oxy hoa acid ascorbic thuong xay ra trong
cac nhiét d phan hity khéc (90°C va 100°C - dif ~ mOi truong kiém do sy giam nang lyc cua qua
liéu khong dua ra & day). trinh oxy hoa khir cua acid ascorbic (Manuel de
Villena et al., 1989). Tién trinh oxy hoa thuong bi
can trd trong moi trudng acid va nhiét do thip.

pH anh huong dén su pha hiy boi nhiét cua

Trong mdi truong yém khi, sy phan hity acid
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Hinh 7: Phan huy acid ascorbic trong nwéc
ép khom (xir ly nhiét 95°C) pH 3,4 - 4,4

0.04__ |

4 KET LUAN

Thuc hién xir Iy bing enzyme pectinase va u &
35°C cho hiéu suat trich ly dich khom cao nhat
(88,28%). Dé san pham dat chét lugng cao nhét
vé gi4 tri dinh dudng va cam quan, hai hoa vé mui
vi va mau séc dep, dac trung cho san phém nudc
ép khom thi ty 1& phdi ché 1a 76,5% nuéc khom
va 3,5% chanh day (b sung 20% nudc), san
phim dat 19 °Brix. Nuéc ép khom véi pH 3,9
dugc thanh trung & 95°C va thoi gian gilt nhiét 10
phut (gia tri F 1a 37 phut) dam bao an toan vé sinh
thuc phém, cai thién dugec mau sic, duy tri tdt
chat lwong va gia tri cam quan cia san pham. Su
pha huy boi nhiét cua acid ascorbic trong nudc ép
khom tuan theo mo hinh dong hoc hai giai doan
Ci = Ceexp (ks t) + Canexp (-kan £). Mit khac pH
cling anh hudng dén sy bén nhiét cua acid
ascorbic.
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