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ANH HUONG CUA pH VA NHIET PQ LEN SU"HOA NAU
GAY RA BOI ENZYME PEROXIDASE TU HOT SEN
Nguyén Minh Chon va Nguyén Phwong Thiy*

ABSTRACT

Lotus seeds often change from white to brown color quickly after peeling. This browning
reaction caused by two factors. The first factor is non-enzymatic reaction. The second
factor is enzymatic reaction mainly caused by peroxidase enzyme (POD). To clarify the
effects of enzyme on browning reaction, activity of POD was examined by its catalysis in
the reaction between guaiacol and H20. to produce violet-brown tetraguaiacol. POD
activity was examined by tetraguaicacol production based on absorbance increasing in
every minute measured by a spectrophotometer at 470 nm. Enzyme solution was extracted
at different pH levels from 3.5 to 8.5 and treated at 30°C to 80°C for 5 minutes. The
results showed that POD enzyme from lotus seeds had the highest activity at 30°C and in
the buffer with pH= 6. This enzyme was inactive at temperature over 70°C. Activity of
lotus seed POD was quickly decreased at pH 3,5 and 8,5.

Keywords: Lotus, browning reaction, peroxidase enzyme

Title: Effects of pH and temperature on browning caused by peroxidase enzyme of
lotus seeds

TOM TAT

Hot sen thuong hoa ndu nhanh chong,sau khi dwoc boc vo. Phan ung hoa ndu nay do hai
nguyén nhan co ban. Nguyén nhdn thir nhat khéng do enzyme gdy ra. Nguyén nhdn thir
hai la do enzyme peroxidase (POD). Pé lam sing t6 dnh hwong gdy héa ndu do enzyme
trén hét sen, hoat tinh twong doi cia enzyme di dwoc khdo sat dya theo nguyén tac cua
phan ung giZa guaiacol va H20; dé 1o thanh tetraguaiacol c6 mau nau tim. Hoat tinh
twong doi Ciia enzymeduoc tinh bang téc do tao thanh tetraguaiacol thong qua su gia
tang do hdp thu sau méi phiit dwoe do bang may quang phé ¢ buéc séng 470nm. Céc
dung dich enzyme dwoc trich ¢ cac mizc pH khac nhau tir 3,5 dén 8,5 va xir Iy nhiét tir
30°C dén 80°C trong 5 phit. Két qua cho thay enzyme POD trong hét sen hoat dgng tot
nhdt ¢ nhiét dé 30°C va trong dung dich dém phosphate c6 pH= 6. Hé enzyme nay bat
hoat hoan toan ¢ nhiér d@é tir 70°C tré 1én. O pH 3,5 va 8,5 hoat ddng ciia enzyme rdt yéu.

Twr khoa: Sen, phdn irng héa ndu, enzyme peroxidase

1 GIOI THIEU

Hién nay, sen (Nelumbo nucifera GAERTN.) (Pham Hoang H9,1999) dugc trbng hodc
moc ty nhién nhiéu & cc tinh Pong Thap, An Giang, Séc Trang, Hau glang va rai rac &
cac tinh khac & Pong Bang Séng Ctru Long. O tinh Dong Thap, sen dugc trong chu yéu
de liy hot. O Séc Trang sen con dugce trong dé lay cu. Pong Thap 1a tinh c6 dién tich
trong sen lay hot nhidu nhét Viét Nam. Gia tri kinh té dem lai tir viéc trong sen cao hon
han so véi trong lta va cac loai hoa mau khac. Cay sen co thé phat trién duoc trén dat
phén va dat ngap nudce nén rat co loi cho viée tan dung dat néng nghiép. Hot sen duoc
tiéu thy manh ¢ Pai Loan véi gia doi ltc gép do1 so véi ca sen. Do loi it dem lai tir viéc
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trong sen va do nhu cau thi truong tidu thy hot sen ngay cang nhiéu da doi hoi viée bao
quan va ché bién san pham hot sen & mirc d6 cao hon (Nguyen, 2001). Tuy nhién, trong
qua trinh bao quan va ché bién hot sen, cac san pham hay bi héa nau nhanh chéng va
giam gia tri cam quan. Su hoa ndu tir cac san pham sinh hoc c6 thé giy ra do phan tmg
Maillard, su caramel hod, su oxy hoa acid ascorbic va nhom nguyén nhén gay hda nau
do enzyme, chi yéu 13 enzyme peroxidase (POD) (Denis, 1998; Lé Ngoc Tu et al.,
2003). POD con c6 thé c6 trong nhya trai ciy va gy hién trong hda nau vo trai. Dé lam
sang to anh hudng gay hoa nau do enzyme POD trén hot sen, hoat tinh twong dbi cua
enzyme nay dd duoc xac dinh tir dich trich enzyme cta hot sen nham dua ra cac giai
phép thich hop dé giam hién turong hda nau trong qué trinh bao quan va ché bién cac
san pham tir hot sen.

2 PHUONG TIEN VA PHUONG PHAP THI NGHIEM

2.1 Phuong tién thi nghiém

~  Hot sen thuong pham duoc thu tir rudng sen & huyén Cao Lanh cua tinh Pong Thép.

~ Cac loai hoa chat co ban duoc dung cho sinh tric nghiém phan tmg hoa nau la
H20; va guaiacol. Dung dich dém pH tir 3,5 dén 5,5 duoc pha tir acid citric
0,1M va diéu chinh béng NaHPO4 0,1M. Dung dich dém pH tir 6 dén 8,5 duogc
pha tir KH2PO4 0,1M va diéu chinh bang K,HPO4 0,1M. Nito 1ong duoc ding
dé nghién hot sen.

~ Cac dung cu chinh dung cho thi nghiém 1a pH ké (pH meter TOA HM —12P),
may ly tdm lanh va may quang pho (Thermospectronic HeAios o).

2.2 Phuong phap thi nghiém

Thi nghiém dugc ‘thuc hién tai Khoa Nong Nghiép va Sinh Hoc Ung Dung,
Truong Pai Hoc Can Tho tir thang 6 nam 2004 dén thang 6 nam 2005.

2.2.1 Thi nghiém 1: Xac dinh nong dé pha loang thich hop cua dich trich enzyme
tie hot sen deé khao sat phan wng hoa nau bang may do quang pho

Enzyme POD duoc trich tir hot sen da boc vo va loai bd tdm sen. Hot sen dugc cit
nhé va nghién min bang nito 16ng rdi trich bang dung dich dém sau d6 dem mau di
ly tam va thu duogc dich trich enzyme dé dung thir hoat tinh héa nau. Nhiét do co
dinh trong thi nghiém nay 1a 30°C, pH= 7. Ti 1€ enzyme dugc pha loang la 1:7, 1:8,
1:9 va 1:10. Thi nghiém duoc bé tri theo thé thirc hoan toan ngau nhién véi 4 1an 1ap
lai. Ti 1€ pha loang thich hop s€ dugc chon cho céc thi nghi€ém sau. Phan tng dugc
thuc hién béng cach cho 1an lugt vao éng nghiém 2,8ml dung dich dém, sau d6 cho
thém 50ul guaiacol 27mM va 50 pl H202 0,8%, 100ul dich trich enzyme dugc cho
vao sau cung dé quan sat phan ung hoéa nau. Hoat tinh twong d6i ctia enzyme hoa
nau POD dugc tinh bang toc d6 tao thanh san pham tetraguaiacol c6 mau nau tim
thong qua su gia ting do hp thu sau mdi phut dugc do bang may do quang phd &
budc song 470nm. Hoat tinh twong di cta enzyme peroxidase dugc khao sat theo
phuong trinh sau (Viera et al., 1998).
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2.2.2 Thi nghiém 2: Anh hwéng cia pH va nhiét do 1én hoat tinh tuwong déi cia
enzyme hoa ndu POD tw dich trich hot sen

Thi nghiém nham xac dinh dong thai hoat dong cua enzyme hda nau POD dudi
anh hudéng cua nhiét d6 va pH. Thi nghiém duogc bd tri theo thé thic hoan toan
ngau nhién, 3 1an 1ap lai v6i hai nhan t6 1a pH va nhiét do. C6 11 muc d6 pH (pH:
3,5; 4;4,5;5;5,5; 6, 6,5, 7, 7,5; 8; 8,5) da dugc dung lam dung dich dém dé trich
va thtr hoat tinh ctiia enzyme POD. 6 mitc do nhiét do (30°C, 40°C, 50°C, 60°C,
70°C va 80°C) ciing da dugc xur 1y 1én dich trich ezyme trong 5 phut trude khi thir
hoat tinh.

3 KET QUA VA THAO LUAN

3.1 Xac dinh nong dd pha lodng thich hop ciia dich trich enzyme tir hot sen dé
khdo sat phan &rng hoa nau bang may do quang pho
Béang 1: Anh huéng ciia nong do pha loang dich trich enzyme tir hgt sen 1én phan ving héa nau

Ti 1¢ pha loding Do hap thu
1:7 0,449 a
1:8 0,384 b
1:9 0,342 b
1:10 0,218 ¢

* Cdc chir theo sau cdc $6 giong nhau thi khéng khdc biét & mire Y nghia 1% trong phép thir Duncan.

DPé co két qua do do hép thu vé1 do chinh xac cao theo dinh luat Lambert- Beer, nguoi
ta thuodng chon diéu kién sao cho do hap thu trong khoang 0,1 dén 1, tot nhat 1a tir 0,2
dén 0,5 (Nguyén Vian Mui, 2001). Két qua cua Bang 1 cho thy c6 sy khac biét co ¥
nghia théng ké vé do hap thu ctia dung dich sau phan tmg duoc xtc tac boi dich trich
enzyme. Ti 18 enzyme cang cao dd cho phan tmg tao thanh tetraguaiacol cang nhiéu va
c6 do hép thu cao hon. Cac két qua vé do hép thu cua cac nghiém thire tir 0,449 dbi voi
ti 18 pha loang 1a 1:7 dén 0,218 d6i véi ti 1é pha loang 1a 1:10 déu thoa diéu kién ciia
dinh luat Lambert-Beer. Nhu vay, ta cd thé chon dich trich enzyme voi ti 1€ pha loang
thap nhat 1a 1:10 dé sir dung cho cac thi nghiém sau.

3.2 Anh huéng ciia pH va nhiét do 1én hoat tinh twong ddi ciia enzyme hoa
nau POD trong hot sen

Hoat tinh tuong ddi cua enzyme PQD duoc tinh béng tbc d0 tao the:mh

tetraguaiacol théng qua su gia tang d6 hap thu (Abs.) sau moi phat duoc do bang

may do quang pho ¢ budc song 470nm. Thi nghi¢m dugc thyc hién dua trén dich
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trich enzyme voi ti 1€ pha loang 1a 1:10 nham xé4c dinh dong thai hoat dong cua
enzyme POD dué6i anh huéng cia cac mirc nhiét do va pH khac nhau. Két qua
phan tich thdng ké trong Bang 2 cho thiy c6 su khac biét c6 ¥ nghia théng ké &
muc 0,1% vé anh huong cua pH, nhiét d0 va tuong tac Ién hoat tinh tuong ddi cua
enzyme. Diéu nay cho thiy hai yéu t6 pH va nhiét do chi phdi rat rd 1én hoat tinh
turong d6i cua hé enzyme hoa nau.

Biang 2: Bing phan tich phwong sai anh hwéng ciia pH va nhiét d 1én hoat tinh twong ddi

ciia enzyme POD trong h{t sen

Ngudn bién dong ?c‘)-’ tw gl‘l’:ﬁ:g‘“h bTi;”h“glE’l':;zg GiatriF Dy nghia
pH 10 0,031 0,003 361,0975 ok

Nhiét do 5 0,125 0,025 2891,4207  ***

Tuong tac 50 0,042 0,001 96,4731 Fkk

Sai s6 132 0,001 0,000

Tong cong 197 0,198

#¥% Khdc biét & mire y nghia 0,1% trong phép kiém dinh F
3.2.1 Anh huong cua pH lén hoat tinh twong doi cua enzyme POD trong hot sen

Két qua tir Bang 3 cho thay hoat tinh twong dbi ciia enzyme manh nhét & pH 6,0
vo1 do hoat dong la 0,046Abs./100ul/1 phat. Néu lay pH 6,0 1am trung tam thi khi
pH giam vé phia acid hodc tang v€ phia kiém thi hoat tinh twong ddi cta enzyme
déu giam nhu thé hién trong Hinh 1. O 30°C va pH 6 hoat tinh cua enzyme manh
nhat, dung dich sau phan tng c6 mau ndu rat rd. O pH 3,5 va pH 8,5 hoat tinh
turong d6i ctia enzyme rat yéu, san pham c6 mau nau nhat nhu trong Hinh 2.

Bang 3: Anh hwéng ciia pH 1én hoat tinh twong ddi ciia enzyme hoa niu
POD (Abs./100 nl/1 phiit) trong hét sen

pH Hoat tinh tuwong doi caa ezyme POD
3,5 0,007 f
4,0 0,014 e
45 0,029 c
5,0 0,036 b
55 0,038 b
6,0 0,046a

6,5 0,037 b
7,0 0,026 c
7,5 0,022 d
8,0 0,013 e
8,5 0,009 f

Céc chit theo sau cdc s6 giong nhau thi khong khéc biét & mikc ¥ nghia 1% theo phép thir Duncan
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Hinh 1: Dyng thii hoat dfng ctia enzyme POD (Abs./100 pl/1 phit) trong hot sen ¢ cac mire
pH

Hinh 2: Dung dich sau phan ing khi enzyme dugc xir ly ¢ 30°C trong 5 phit véi cac mire pH
khac nhau
3.2.2 Anh hudéng ciia nhiét @ lén hoat tinh twong ddi cia enzyme hod ndu POD
trong hot sen

Két qua trong Bang 4 cho thay hoat tinh trong dbi cua enzyme ¢ cac nhiét do khac
nhau c6 sy khic biét ¥ nghia 1% vé mat thong ké. O 30°C hoat tinh twong dbi cta
enzyme biéu hién tot nhat. Khi ting nhiét d6 thi hoat tinh twong di ctia enzyme giam
dan (Hinh 3). Hoat tinh ctia enzyme giam rd rét tir 50°C dén 70°C tro 1én. Nhiét do 1én
dén 80°C va thoi gian xur Iy trong 5 phut thi hau nhu enzyme khong con ¢ kha niang
xuc tac dé tao thanh san phim guaiacol c6 mau nau nhu trong Hinh 4.

Bang 4: Anh hwéng ciia nhiét do 1€n hoat tinh twong dbi cia enzyme hoa nau
POD (Abs./100 pl/1 phit) trong hot sen

Nhiét do Hoat tinh twong ddi ciia enzyme POD
30°C 0,071 a

40°C 0,047 b

50°C 0,013 c

60°C 0,010 d

70°C 0,006 e

80°C 0,004 e

Cic chit theo sau cdc s6 giong nhau thi khong khdac biét 6 mike y nghia 1% theo phép thir Duncan
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Hinh 3: Dyng thai hoat dfng ctia enzyme hoa nidu POD (Abs./100 pl/1 phit) trong hot sen &
cac mirc nhiét d¢ khac nhau
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Hinh 4: Dung dich sau phan ing khi enzyme dugrc xir Iy & 80°C trong 5 phit véi cac mire pH
khac nhau
3.2.3 Anh heong ciia pH va nhiét @3 1én hoat tinh twong déi ciia enzyme hod ndu
POD trong hot sen

Sy bién ddi hoat tinh twong dbi cta hé enzyme hoa nau POD véi cac mirc pH & céac
nhiét do khac nhau dugc md ta trong Bang 5. Véi cung mot ché do pH, khi thay
ddi nhiét d6 thi hoat tinh tuong ddi cua enzyme cling bién d6i theo va co su khac
biét c6 ¥ nghia vé mat thong ké. Nhin chung, hoat tinh twong ddi cia enzyme biéu
hién t6t nhat ¢ 30°C d6i voi moi ché do pH, nhung véi pH thap (3,5) hoic pH cao
(8,5) thi hoat tinh tuong d6i ctia enzyme ¢ nhiét do nay ciing khong cao.

Hinh 5 cho thiy duong biéu dién dong thai hoat dong cta hé enzyme & pH 3,5 gan
nhu mot dudng thing, hoat tinh cta enzyme twong Gmg véi nhiét d6 khao sat tur
30°C dén 80°C déu rat yéu, su gia ting nhiét do khong 1am thay do6i hoat tinh cua
enzyme. O cac mic pH cao hon tir 4 dén 8,5, duong biéu dién dong thai hoat dong
cua enzyme theo mot qui ludt chung 1a ¢6 gia tri cao ¢ nhiét do 30°C, sau d6 giam
dan dén 50°C va duy tri & muc thip tir 60 dén 80°C. Hoat tinh twong dbi cua
enzyme manh nhét & 30°C, khi tang nhi¢t do thi hoat tinh tuong dbi cua enzyme
giam & tit ca cac muc d6 pH.

Pong thai hoat dong cua enzyme hoa nau POD véi cac muc pH & cac nhi¢t do
khéc nhau trong dich trich hot sen duogc thé hién trong Hinh 6. Nhin chung céc
duong biéu dién c6 dang hinh chudng véi hoat tinh thé hién manh nhat & pH 6.
Khi gia ting nhiét do, dinh cta hinh chudéng thdp dan thé hién hoat tinh cua
enzyme giam dan. Khi nhiét d6 16n hon 50°C, dinh cta hinh chuéng giam nhanh
va dudng biéu dién gan nhu 13 mot dudng thang khi nhiét d6 dat dén 80°C thé hién
su mat hoat tinh cta enzyme O nhiét dJ nay.
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Bang 5: Sy bién déi hoat tinh twong ddi ciia enzyme hoéa nau POD véi cic mirc pH & cac

nhiét do khac nhau trong dich trich hot sen

pH
m)\a,s 4,0 45 5,0 5,5 6,0

30°C 0,010a 0,038a 0,092 a 0,105a 0,104a 0,112a
40°C 0,008 b 0,013 b 0,042 b 0060b 0,066Db 0,104a
50°C 0,008 b 0,010 bc 0,013 ¢ 0,020 ¢ 0,024 ¢ 0,029 b
60°C 0,007 b 0,009 cd 0,011 ¢ 0,017 ¢ 0,017 cd 0,021 b
70°C 0,007 b 0,008 cd 0,009 ¢ 0,009 ¢ 0,011 cd 0,007 c
80°C 0,005 c¢ 0,006 d 0,006 c 0,006 ¢ 0006 d 0,005 c
pH

Nhiét dp 6,5 7,0 75 8,0 8,5

30°C 0,104 a 0,076 a 0,067 a 0,043 a 0,033 a
40°C 0,092 b 0,055 b 0,044 b 0,022 b 0,010 b
50°C 0,010 ¢ 0,010 c 0,010 c 0,005 c 0,005 ¢
60°C 0,008 c 0,006 c 0,005 c 0,005 c 0,004 cd
70°C 0,005 ¢ 0,005 c 0,003 c 0,003 c 0,002 cd
80°C 0,003 c 0,002 c 0,002 c 0,002 c 0,002 d

Cic chit theo sau cdc s6 giong nhau thi khéng khdc biét ¢ mitc Y nghia 1% theo phép thir Duncan

4 KET LUAN VA PE NGHI
4.1 Két luan

Tir két qua thi nghiém cho phép it ra nhing két ludn sau:

Ti 1¢ pha loang dich trich thd dé khao sat hoat tinh twong d6i ctia enzyme hoa
nau trong hot sen 1a 1:10.

Hoat tinh tuong d6i clia enzyme hoa nau trich tur hot sen hoat dong manh ¢ pH
6,0. O pH 3,5 va 8,5 hoat dong clia enzyme rat yéu gan nhu bi bat hoat.
Enzyme POD tgich tir hot sen hoat dong manh & nhiét do 30°C. O nhiét do trén
70°C enzyme gan nhu vo hoat.

4.2 P& nghi

30

C6 thé vo hoat enzyme peroxidase tir dich trich hot sen bang dung dich acid &
pH 3.5 va dung dich kiém & pH 8,5 hodc nhiét @ tir 70°C tré 1én. Khi xu ly
nhi¢t can chu y nhi¢t 3o tdm ctia mau dé xu ly mau dat ding yéu cau.

Can khao sat anh hudng cua cac thanh phéan c6 trong dich trich enzyme ctia hot
sen d€ lam ro anh hudng hoda nau gay ra do enzyme va khong do enzyme.
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Hinh 5: Pyng thai hoat djng ciia enzyme hoa nau POD véi cac mirc pH ¢ cac nhiét d¢ khac
nhau trong dich trich hot sen
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Hinh 6: D{ng thii hoat dfng ctia enzyme ho4 ndu POD é cac mirc nhiét do véi cadc mirc pH

khac nhau trong dich trich hét sen
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