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ABSTRACT

The study was conducted to determine the basic properties of polyphenol
oxidase (PPO) in the white sweet potato (I[pomoea batatas L.). The result
showed that PPO reached the highest activity in 30°C and pH 8.0. Initial
PPO activity was 256.92 U/g dry material. The K, constant and V,a value
were 27.4 mM and 7.55x107 OD/s on the substrate catechol, respectively.
It is clear that sweet potato PPO belongs to the group of heat-stable
enzyme. PPO activity of white sweet potato was maintained at 4°C and
lost 80% of its activity at 80°C. Enzymatic inhibitor studies indicated that
sodium bisulphite was the most potent inhibitor for white sweet potato
PPO, followed by ascorbic acid, citric acid and sodium chloride.

TOM TAT

Nghién curu dwoc thuc hién voi muc tiéu xac dinh cdc tinh chdt co ban cua
enzyme polyphenol oxydase (PPO) c6 trong khoai lang trang (Ipomoea
batatas L.). Két qua khdo sdt cho thdy, PPO ¢6 hoat tinh cao nhadt & 30°C
twong ung voi gid tri pH bang 8,0. Hoat tinh PPO ban dau dat 256,92 U/g
(tinh trén thanh phan chdt khé cia nguyén liéu). Hang sé K, = 27,4 mM
va vin toc phdan img cuc dai Vme = 7,55.10° OD/ gidy trén co cht
catechol. Két qua khdo sdt da khang dinh PPO tir khoai lang trdng thugc
nhém enzyme bén nhiét. Hoat tinh PPO duwoc duy tri ¢ 4°C, enzyme giam
gan 80% hoat tinh ban dau 6 80°C. Khd néng irc ché PPO ciia sodium
bisulfite la manh nhét, tié’p theo la acid ascorbic, acid citric va sodium
chloride.

1 GIOI THIEU

thuong gap nhirng van d& xay ra trong thu hoach,
ché bién va ton trit, dic biét 1a sy hoa nau va cac

Bén canh vén dé an toan thuc ph?im, gia tri dinh
dudng va cam quan la nhimg yéu ciu quan trong
trong qua trinh ché bién va bao quan. Phan tmg hoa
nau xay ra phé bién trong thuc phém, dac biét 1a
rau qua do qua trinh ché bién hay ton thuong co
hoc trong va sau qué trinh thu héi. Tién trinh héa
ndu ¢ rau qua sau thu hoach, cling nhu trong ché
bién va bao _quan thuong khong mong muén, tic
dong truc tiép dén chét luong va gia tri cam quan
san pham (Sapers va Miller, 1992; Watada et al.,
1996; Moline et al., 1998). Khoai lang ciing
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bién d6i vat ly (Iyengar va McEvilly, 1992).
Enzyme polyphenol oxydase (PPO) bén trong cac
md cua cu khoai lang, 1a tac nhan chu yéu lam bién
d6i mau cia san pham, san pham sé bi chuyen sang
mau nau sdm. Sy hda nau thuong lam giam tinh
chat cam quan do lién quan dén sy thay doi trong
mau  sic, huong vi hodc lam mém cdu trac
(Martinez va Whitaker, 1995). Hoat tinh cua
enzyme noi chung, PPO néi riéng chiu anh huong
cia cac yéu t6 nhu: noéng do co chat, nong do
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enzyme, nhiét d9, pH, ion kim loai,... Trén co s&
do, muyc ti€u cua nghién ciru nay la xac dinh cac
tinh chit co ban ciia enzyme polyphenol oxydase
dugc trich ly tir ct khoai lang trang.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Nguyén li¢u

Khoai lang tring duoc thu nhan tir huyén Binh
Tan (Vinh Long), bao g6i bang bao bi PE va bao
quan & nhiét do thuong (30 + 2°C), sau d6 van
chuyén vé phong thi nghiém, thoi gian van chuyén
toida 1 = 1,5 gio.

2.2 Phuong phap chuin bi dich trich PPO
thé tir khoai lang tring

Phuong phap trich ly PPO dugc tién hanh dya
trén phuong phap cia Chikezie (2006). Khoai lang
xu ly trong dung dich sodium sulfite (10 g/L) véi
ty 1¢ mau: dich ngdm 1a 1: 2 giit lanh trong thoi
gian 20 phut, sau d6 vét rdo va rira lai bang nudc
cat. MAu sau khi xir 1y, nghién trong cbi su, bd
sung dung dich dém phosphate pH = 7 (ty 1& mau:
dung dich dém 1a 1: 2) dong nhit mu sau do giit
lanh mau trong thoi gian 3 phtt. Mau duge loc
béng thiét bi loc chan khong. Dich lgc dugc ly tam
v6i the 6 1500 rpm trong thoi gian 10 phut ¢ nhiét
d6 4°C, thu dich loc chira polyphenol oxidase tho.

2.3 Xaic dinh hoat tinh ciia PPO

Hoat tinh ctia PPO (U/g) duoc xac dinh dya vao
phuong phap Ensimiger va Vamos—Vigyazo (1995,
trich dan boi Chikezie, 2006). Chuén bi dung dich
catechol c6 ndng d6 0,05 M. Mdi dng nghiém cho
vao lan luot 1 mL dung dich catechol, 1 mL dung
dich dém (pH = 7), 3 mL nudc cit va 0,1 mL dich
trich enzyme PPO. Hon hop nay dugc nhanh chéng
chuyén vao cuvette va do quang phd hip thu &
budc séng 410 nm sau mdi 15 gidy. Hoat tinh PPO
ty 1¢ thuin véi cuong do hép thu cuc dai cua
benzoquinones.

Mot don vi enzyme (U) 1a lugng enzyme can
thiét cho phan tng oxy héa quinine dé cudng do
hép thu benzoquinone ting 1én 0,001 don vi trong
1 gidy & didu kién phan tmg 25°C, pH = 7. Nhu
vay, mot don vi enzyme U = 103.0D/ gidy. Hoat
tinh ctia PPO dugc tinh dya trén thanh phdn chét
kho cua khoai lang, theo cong thurc:

. V. 100
m(100— X)
Véi a: hoat tinh cua PPO trong 1 mL dich trich
(U/mL); V: thé tich dich trich thu dugc (mL) tng

A (Ufg chifit khé nguptn lifu) —
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v6i khéi lugng khoai lapg tuoi (m, g), X la do am
cua khoai lang trong mau khao sat (%) (Chikezie,
2006; Phan Thanh Binh va ctv., 2009).

Dé so sanh sy thay doi hoat tinh PPO & cac diéu
kién khao sat khac nhau, khai niém hoat tinh tuong
dbi dugc str dung (Manohan va Wai (2012). Theo
Manohan va Wai (2012), gia tri hoat tinh PPO cao
nhét trong chudi khao sat 1a 100%, hoat tinh twong
dbi 1a ty s6 (%) giira hoat tinh PPO ctia mau khao
sat voi hoat tinh PPO tai gid tri pH (hay nhiét d6)
t6i uru trong ciing mot thi nghiém.

2.4 Phuwong phap b tri thi nghiém

2.4.1 Xac dinh pH 16i wu cho hoat dong cua
PPO tir khoai lang tring

Dich trich PPO dugc thu nhan nhu muc 2.2 va
xac dinh hoat d6 theo muc 2.3. Tuy nhién tién hanh
phan (g bang viéc b6 sung 1 mL dung dich dém
c¢6 gia tri pH khac nhau pH (6+10). Duya trén két
qua thong ké su thay dbi hoat d6 PPO (hoat tinh
turong ddi), xac dinh pH tdi thich cho hoat dong
PPO t6i wu.

2.4.2 Xdc dinh nhiét do t6i wu cho hoat dong
cia PPO

Dich trich enzyme 0 & cac murc nhiét do tir 25 +
55°C trong 10 phut. Dya trén két qua thong ké su
thay d6i hoat d6 PPO (thé hién & hoat tinh twong
dbi), x4c dinh nhiét do i thich cho hoat déng PPO
t61 wu.

2.4.3 D¢ bén nhiét cia enzyme PPO tir khoai
lang tring

Dich trich enzyme 0 & cac murc nhiét do tir 25 +
55°C trong 60 phut. Dya trén két qua thong ké su
thay d6i hoat d6 PPO (hoat tinh tuong d6i), xac
dinh d6 bén nhiét cho hoat dong cua PPO.

2.4.4 Xdc dinh vin toc phan ttng cuc dai,
hdng s6 toc dp phan img va hoat tinh enzyme PPO
ban dau

Vian toc phan tng cuc dai (Vina), hing sé tc
d6 phan tng (Km) cia PPO tir khoai lang tring
dugc xac dinh bang cach cho phan tmg enzyme véi
co chét catechol & cac néng do tr 0,01 dén 0,1 M &
diéu kién nhiét do va pH t6i thich da dwoc khao sat
& muyc 2.4.1 va 2.4.2. Ghi nhan gia tri 6 hap thu
tuong tmg cua dich trich PPO theo timg ndng do
catechol khao sat (0,01 d&én 0,1 M sau mdi 15 gidy
phan tng & budc song 410 nm (Chikezie, 2006).
Str dung phuong trinh Lineweaver — Burk tir cac
gia tri nghich dao 1/[S] va 1/V dé xac dinh Vi,
K ciing nhu hoat tinh ban d4u cta PPO.
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245 Anh hwoéng ciia cdc phu gia khdc nhau
dén hoat tinh cua enzyme PPO

Dich trich enzyme thé thu dugc cho vao cac
ong nghiém, thém cac chat phu gia (NaCl,
NaHSO:s, acid citric, acid ascorbic) riéng 1€ & cac
néng d6 khac nhau. Tién hanh xac dinh hoat tinh
enzyme. Xac dinh ty 1¢ hoat tinh PPO con lai sau
qué trinh xtr 1y, so sanh v&i mau PPO dbi ching
(khong xur 1y).

3 KET QUA VA THAO LUAN
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3.1 Gia tri pH t6i thich cho hoat ddng ciia
PPO trich ly tir khoai lang trang

Thong sb pH 1a gia tri quan trong anh huong
dén hoat dong cuia PPO. Nhin chung, hoat tinh
PPO thay d6i ¢ cac diéu kién pH khac nhau. Két
qué khao sat anh huong ctia pH dén hiéu qua hoat
dong ctua PPO trong khoai lang tring cho thiy,
hoat tinh PPO thé hién cao nhat & pH 8. Tén hanh
so sanh sy thay ddi hoat tinh PPO & cac diéu kién
pH phén tng khéc nhau, so sanh v6i hoat tinh PPO
& pH 8, két qua dugc thé hién & Hinh 1.
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Hinh 1: Anh huéng ciia pH dén hoat dgng PPO trich ly tir khoai lang tring

Qua Hinh 1 cho thdy, hoat tinh trong d6i PPO
trong khoai lang tring c6 xu hudng ting tir trong
khoang pH tir 6,0 + 8,0 va dat gia tri cao nhét &
bang 8,0 va sau d6 giam chém dan khi gia tri pH
tang dén 10,0. Hoat tinh twong ddi dat gia tri thap
nhit & pH bang 6,0 trong cac khoang pH khao sat.
O cac gia tri pH kiém hoat tinh enzyme dat trén
80% so v&i pH tdi wu. Gia tri pH méi truong lam
thay dbi trang thai ion hoa cua cac acid amin co
tinh acid hodc trang thai hoat dong co ban cua
enzyme. Diéu nay dan dén sy thay ddi céu truc bé
mat cua enzyme, ngoai ra, su thay ddi gia tri pH
khong chi anh huong dén kha ning hoa tan enzyme
trong dung dich dém ma con anh huong dén sy
phan bd cua enzyme, cac hop chit phenolic va cac
san pham sau qua trinh phan ung (Lee e7 al., 1991).
Enzyme rat nhay v0r1 pH cua moi trlrorng, moi
enzyme déu c6 mot sd gia tri pH thich hop cho su
hoat dong va tai d6 téc do phan tng xay ra nhanh
nhit. Ngoai ra, pH con anh huéng dén su két hop
giita phan protein va phan phu khong phai protein
(coenzyme) cta enzyme, vi thé 1am giam hoat tinh
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enzyme tai nhimg gia tri pH nam ngoai khoang gia
tri pH t61 thich (Lé Ngoc T, 2005).

Theo Alyward va Haisman (1969), pH tdi thich
cho hoat dong ctia PPO trong thuc vat trong day tir
5,0 dén 7,0 va phy thuéc vao muc do tinh sach
enzyme, loai dém str dung va co chét duge str dung
trong nghién ctru. Két qua thu dugc phu hop voi
céc khao sat truée d6 vé pH tdi uu cho hoat dong
cua PPO. Gia tri pH tdi thich cho hoat dong cua
enzyme PPO ¢: dau tay (pH = 4,5); tdo (pH = 9,0);
nho (pH = 6,0); 6i (pH = 7,0) va khoai tay (pH =
6,8) khi sir dung catechol lam co chat (Marshall et
al., 2000).

3.2 Anh hudng cia nhiét do dén hoat dong
ciia PPO tir khoai lang tring

Két qua anh hudng cua nhiét do dén hoat tinh
PPO tir dich trich enzyme cuia khoai lang tring cho
thiy, hoat tinh PPO thu dugc & nhiét do 30°C dat
cao nhét (100%), ty 1€ thay ddi hoat tinh PPO do
tac dong cua nhiét d6 phan tng (so sanh véi diéu
kién xir ly nhiét 30°C) dugc trinh bay ¢ Hinh 2.
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Két qua thuc nghiém ¢ Hinh 2 cho théy, khi nhiét
do thép hon hay cao hon so voi nhiét do tdi uwu
(30°C) sé lam giam hoat tinh enzyme (Mathewson,
1998). Diéu d6 ding véi thuc té khi ting nhiét do
[én 35°C thi hoat tinh chi con 85%. Khi ting nhiét
d6 xtt Iy PPO 16n hon 35°C thi hoat tinh chi con
khoang tir 75,27 + 79,06%. Nhiét do moi truong
phan {mg ting, khong chi lam ting tbc 6 phan tmg
ma con thiic diy qua trinh bién tinh protein, cac
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phan tir dong vai tro trung tdm hoat dong PPO bi
pha v& boi nhiét. Vi vy, enzyme bién ddi tinh chat
va mat di vai tro xtic tic qua trinh chuyén héa o-
diphenol thanh o-quinone (Alyward et al., 1969). O
nhiét do thip hon (25°C), cac thanh phan céu tao
PPO c¢6 it ning lugng dé di chuyén, do d6 toc do
phan trng cham hon, hoat tinh cua enzyme PPO chi
dat 67,97%.

120 -
< 100
=
S
= 77,74b¢ b
SCHEPY ’ 75,27
= 67.87° -
PP R
g 2 925
S 557 255
2 607 7% 72
s oy
= 527 522
= 9% 97
T 40 - 552 52
= 5% 2
=- s oy
g 527 522
A L
T 90 A 297 957
5% 7
9% 2
5% 2]
A L
0 T T T T 1
25 40 45

Nhiét d§ (°C)

Hinh 2: Anh hwéng ciia nhiét 49 dén hoat tinh twong ddi ciia PPO
trich ly tir khoai lang trang

Nhiét do tdi wu cua PPO trén mot sd loai thuc
vét khac ciing dugc nghién ctru, két qua nghién ctru
cho thiy, phan 16n cac enzyme PPO trich ly co
nhiét d6 toi wu trong khoang 30°C dén 40°C
(Martinez va Whitaker, 1995). Nghién ciru gan day
ciia Lim (2011) nhiét d6 tdi wu cho enzyme PPO
trén 14 khoai lang 1a 45°C. Nhiét d6 t6i wu PPO &
cac loai cit khac nhau nhu sén, khoai mén va khoai
lang c6 nhiét d6 toi wu 1a 30°C (Marshall et al.,
2000), nhi¢t do tdi thich cho hoat dong cua PPO tir
mot ) loai qua, dién hinh nhu tao, chudi va xoai
c6 nhiét do tdi wu cling dugc xac dinh ¢ 30°C.
Khac hon cti va mot s6 qua, hoat dong cua PPO tu
hat ca cao va hudéng duong (Lee ef al., 1991) c6
nhiét do t6i wu & 45°C & cac diéu kién khao st.
Két qua khao sat ciling cho théy, v6i nhiét do tdi
thich 30°C gan nhu can bang véi nhiét d6 moi
truong bén ngoai & Viét Nam, dong thoi khi xir 1y
nhiét dén 55°C, hoat tinh ctia PPO tir khoai lang
trdng van duy tri & mirc cao (gan 80% hoat tinh
PPO van duoc duy tri). Diéu nay cho thay, khoai
lang tring chinh 1a d6i twgng cho hoat dong hoa
nau do tac dong cua PPO.

144

3.3 Xac dinh d9 bén nhiét ciia PPO thu
nhén tir khoai lang trang

Tién hanh danh gia do bén nhiét cua PPO tir
khoai lang tring bang cach 4 PPO ¢ cac khoang
nhiét d6 khac trong thoi gian 60 phut. Sy thay doi
hoat tinh ctia PPO khi so sanh véi hoat tinh PPO &
nhiét do tbi wu (truong hop khao sat 1a 30°C) duoc
thé hién & Hinh 3. Hoat tinh cia PPO trong dich
trich enzyme tir khoai lang tring giam khi nhiét do
tang tir 30°C dén 80°C trong thoi gian xir 1y 1a 60
phit. Khi ting nhiét d6 dén 80°C, hoat tinh PPO
con lai 21,86% so véi khi xur Iy ¢ nhiét do phong.
Dic biét, didu kién nhiét do thap (4°C) la dicu kién
thich hop gitp duy tri hoat dong cia PPO, hoat tinh
PPO trong dich trich dugc trlt & 4°C trong 1 gid
cao hon (103,31%) ca & ché do nhiét t6i wu cho
hoat dong cta PPO (30°C). Két qua khao st trén
ciing xac dinh ring enzyme PPO trong khoai lang
trang 14 twong d6i bén véi nhiét. PPO hoat dong
phu thudc vao nhiét do va co chét duoc su dung. 6}
nhiét do cao hon 60°C, enzyme bat dAu bién tinh va
bi vO hoat khi nang dén nhiét do cao hon
(Kavrayan et al., 2001).
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Hinh 3: Kha niing bit hoat béi nhiét ciia polyphenol oxidase tir cit khoai lang tring

3.4 Xac dinh cac thong s6 dgng hoc Km va
Vmax ciia PPO trich ly tir khoai lang

Két qua do su thay d6i mat do quang OD (&
budc song 410 nm) trong phan g polyphenol
oxidase cta dich trich enzyme tir khoai lang tring
dé chuyén héa catechol (co chit [S]) thanh

benzoquinon (san pham) dugc ghi trong Bang 1.
Tir két qua thu nhan, hang s6 téc d6 phan tng K,
va van toc phan mg Vmx duoc xac dinh theo
phuong phap Lineweaver — Burk (Hinh 4) nhu sau:
tr cac gia tri nghich dao 1/V (dong 10) va 1/[S]
(dong 11) dugce ghi trong Bang 1 1ap d thi 1/V =f
(1/1SD.

Bang 1: Sy thay d6i mat d) quang A theo thoi gian u caa dich trich PPO thd tir khoai lang tring
twong wng voi cac nong do catechol khao sat

Thoi gian Nong dd catechol (M)

(gidy) 0,1 0,08 0,06 0,05 0,04 0,03 0,02 0,01
1 15 0,293 0,255 0,214 0,189 0,191 0,191 0,159 0,088
2 30 0,294 0,256 0,219 0,192 0,198 0,198 0,173 0,097
3 45 0,287 0,250 0,213 0,186 0,187 0,187 0,159 0,089
4 60 0,281 0,246 0,200 0,181 0,179 0,179 0,152 0,088
5 75 0,276 0,241 0,194 0,176 0,172 0,172 0,147 0,082
6 90 0,272 0,238 0,190 0,172 0,167 0,167 0,140 0,078
7 105 0,269 0,235 0,184 0,169 0,162 0,162 0,135 0,076
8 120 0,265 0,232 0,179 0,166 0,157 0,157 0,131 0,074
9 V(OD/s) 0,007 0,006 0,005 0,0042 0,004 0,004  0,0035 0,002
10 1/V 154,209 177,017 213,042 239,465 239,031 239,031 282,77 505,527
11 1/[S] 10 12,5 16,67 20 25 33,33 50 100

Tir d6 thi Hinh 4 cho thdy, cic théng sé dong
hoc ctia PPO nhu Vi va Ky dugc xac dinh thong
qua phuong trinh twong quan y = 3,6273x + 132,5
hay (1/[V]) = 3,6273 (1/[S]) + 132,5 véi hé s6

tuong quan R?>= 0,9791 ¢6 dd tin cdy & murc
chap nhan.
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Hinh 4: Do thi xic dinh cac thong s6 ddng hoc Vimax, Km ciia PPO trong cii khoai lang tring

Qua két qua phan tich, cic thong sd dong
hoc cua PPO duoc xac dinh véi héng s6 Km 12
27,4.10° M va Viax ¢6 gia tri twong g 1a 7,55.10°
3 OD/gidy = 7,55 don vi (U). Pdng thoi, hoat tinh
PPO tuong tng trong 0,1 mL dich trich dugc tinh:

a = 7,55 (10° OD/gidy) x (60 gidy/1 phuat) x
1000/0,1 mL dich enzyme phan tGng = 4530
U/phat/mL.

V6i thé tich dich trich V thu duge 1a 54,5 mL,
tuong tmg v6i khdi lugng mau ban dau 1a 25,5 g va
d6 am trung binh cua khoai lang 1a 64,47%
(dwa trén két qua phan tich thanh phan dm trong
khoai lang tring). Do do, hoat tinh PPO thé trong
khoai lang ban dau dat 256,92 (U/g chit kho
nguyén li¢u).

Nghién ciru Manohan va Wai (2012) khong
xac dinh téng lugng PPO c6 trong khoai lang
ma chi khao sat hoat tinh PPO trong 0,1 mL thé
tich dich trich, cho thay gia tri PPO do duoc la
3720 EU/phut/mL. Dong thoi gia tri Ky, cia khoai
lang ¢ diéu kién khao sat 1a 27,4 mM cao hon
nhiéu lan so véi gia tri Ky theo nghién ctru cua
Manohan va Wai (2012) 1a 3,57 mM. Diéu nay la
do sy khéac biét vé diéu kién thd nhudng, gidng
khoai lang, cich xtr Iy nguyén li¢u sau thu hoach
va phuong phép trich ly PPO thd. Hing sb K
duogc goi hing s6 Michelis Menten dic trung cho
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mdi enzyme, hang s6 toc do phan ung cho ai luc
clia enzyme véi co chat. Hang s Ky, trong nghién
clru ¢6 gia tri twong d6i 16n, vi thé &i lyc cua
enzyme v6i co chat cang nho, van tdc cua phan
ung cang nho. Ngoai ra, hoat tinh clia enzyme
con phy thude rat 16n vao cac yéu tb nhiét do va
pH ciing nhu tac dong ctia cc thanh phan dong vai
tro 1a chat hoat hoa va e ché 1én hoat dong cua
khoai lang tring. Cac gia tri ciia K, cia PPO tir
artis6 (10,2 mM), 14 tra (12,5 mM), hat dau tuong
(10,5 mM), tho (34 mM), cai bip (682,5 mM); dao
(3,5 mM) va man (20 mM) (Marshall et al., 2000).

3.5 Anh huéng ciia ndng do cac phu gia dén
hoat tinh ciia PPO

Viéc sir dung cac loai phu gia cé tac dung tc
ché sy phat trién cua vi sinh vat va 6n dinh huong
vi va mau sic di duoc dp dung. Két qua khao sat
cho thay, theo sy gia ting ctia nong d6 chat e ché,
phén tram trc ché PPO cang cao (Hinh 5).

Sodium bisulfite co thé we ché sy hoat dong cua
enzyme, gbe HSOs5™ ¢ thé phan ung truc tlep voi
cac quinone dé giam sy hinh thanh hop chit mau
nau (Kavrayan et al., 2001). Hoat tinh PPO giam
chi con 25,86; 20,12; 18,58 va 13,14% tuong tng
v6i ndng d6 0,1; 0,3; 0,5 va 0,7 mM so véi mau doi
chung (khong xur 1y) (Hinh 5a).
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Hinh 5: Anh huéng ciia chit e ché dén hoat dong ciia PPO tir khoai lang tring

Hoat tinh enzyme PPO trong khoai lang sau
khi xir 1i v6i acid ascorbic giam khi gia ting nong
do xu li. Hoat tinh enzyme dat 38,54% & néng do
0,2 mM; trong khi d6 khi str dung 1,0 mM ascorbic
hoat tinh con lai chi 13 16,37%. Duya trén két qua
thu duoc & d6 thi hinh 5b nhéan thiy, hiéu qua tc
ché cua PPO c6 gia tri t6i1 han, tng véi hai muc
néng d0 acid ascorbic 1a 0,8 mM va 1 mM, hoat
tinh PPO con lai khong c6 su khac biét.

Viéc gia ting ndng d6 NaCl xir Iy lam ting kha
nang uc ché su hoat dong ctia enzmye PPO, hi¢u
qua trc ché 1én dén 42,97% va 54,28% khi xur Iy ¢
75 mM 1én dén 100 mM NaCl (Hinh 5c¢). Hiéu qua
trc ché thp nhat khi xir 1y v&i ndng d6 25 mM véi
hoat tinh enzyme con lai dat 74,90% so véi ban
dau (khong xtr 1y). Ion CI' 1a mot tac nhéan e ché

héa nau yéu,’ su e ché nay phu thudc vao pH, ¢
gia tri pH thap, tac dung trc ché cua halogen cang
manh (Mayer va Harel, 1991).

Acid citric 12 mot tac nhan tc ché cua PPO
bang cach giam pH va két hop v6i nguyén té dong
tai trung tdm hoat dong enzyme (Lee et al., 1991).
Tir két qua Hinh 5d ching minh ring, ciing nhu
cac loai phu gia khac, acid citric ciing c6 tic dung
chéng héa nau trén khoai lang. Tuy nhién, hiéu qua
trc ché lai tuong dbi thép, chi e ché duge 54,6%
ngay ca khi nong do acid citric sir dung ting dén
25 mM (Hinh 5d).

So sanh hi¢u qua uc ché hoat dong cua PPO ¢
cac mirc nong do toi wu cia cac chat e ché sir
dung, két qua thé hién & Bang 2.

Bang 2: Anh huéng ciia phu gia dén kha ning trc ché enzyme PPO trong khoai lang

Chét tic ché NaCl NaHSO3 Acid citric Acid ascorbic
(100 mM) (0,7 mM) (25 mM) (1,0 mM)
Hoat tinh bj trc ché (%) 54,28 £ 1,49 86,86 £ 2,25 54,60 £ 1,19 83,63 £ 1,57

Sodium bisulfite c6 kha niang trc ché cao nhét,
tiép theo la acid ascorbic, sodium chloride va acid

citric 1a cac chat e ché yéu hon. Céc chat e ché
manh 1a sodium bisulfite va acid ascorbic, cac hop
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chit nay c6 kha niang lam giam sy hinh thanh cac
hop chdt mau cua phan ung hdéa nau kha cao
(khoang trén 80% so véi hoat tinh ban du) & ndng
d6 rat thap twong tmg 14 0,7 mM (NaHSO3) va 1,0
mM (acid ascorbic). Bén canh d6, viéc st dung
acid citric va sodium chloride ciling c6 tac dung la
giam phan ung hoa nau (Kavrayan et al., 2001).
Tuy nhién, kha ning {rc ché cua acid citric va
sodium chloride 14 thip ¢ néng do cao nhung kha
ning tc ché chi dat khoang 50% so véi hoat tinh
ban dau.

4 KET LUAN

Nghién ciru xac dinh dugc mot sb tinh chét co
ban cua PPO thu dugc tir khoai lang trang. Trong
d6, hoat tinh cua enzyme tho ban dau 1a 256,92
(U/g enés ko) khi st dung catechol nhu 13 co chat.
Nhiét do va pH t6i thich cho hoat dong cua PPO tu
khoai lang trang 1a 30°C va pH = 8,0. Cac théng s6
dong hoc dugc xac dinh véi hang s6 toc do phan
tmg K = 27,5.10° M va vén tdc phan tng cuc dai
Vinax = 7,55.107 OD/gidy. Hoat tinh PPO duoc duy
tri 6n dinh & nhiét d6 4°C. Khi xir Iy nhiét hoat tinh
PPO giam dén, tuy nhién hoat tinh con lai trong
PPO van con duy tri dén 20% ¢ nhiét do 80°C. Bén
canh d6, hoat tinh PPO trong khoai lang nhay cam
v6i mot s chat phu gia giy wc ché, dic biét 1a
sodium bisulfite, acid ascorbic c¢6 kha ning wc ché
hoat dong PPO hon 60% ndng d6 s dung rat
thap, sodium chloride va acid citric c6 kha nang vrc
ché yéu.
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