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ANH HUONG CUA PQ CHIN CA CHUA VA NONG PO
NaCl PEN QUA TRINH TRICH LY PECTIN
METHYLESTERASE TU CA CHUA (SOLANUM
LYCOPERSICON L.)

Nguyén Vin Muoi’, Tir Minh T) rungz, Lé Vii Lan Phu'ong2 va Tran Thanh Tric'
ABSTRACT

Effects of maturity stages of tomato and NaCl concentration on extracting tomato PME
were investigated in order to determine the best extracting conditions which resulted in
the highest productivity and activity. In addition, the most appropriate storage condition
for remaining PME activity was examined. Consequently, 1.25M NaCl and breaker level
of maturity were selected. Total activity was around 65,000 U per kg of fresh material.
The enzyme activity was highest on the day after extracting, then it had a steady decrease
during storing time. After a period of 21 days, 36% of PME activity was lost at a freezing
storage temperature of -30°C, whereas 69% of that was drop at a cooling storage
temperature of 4°C. Thus, freezing storage at -30°C was chosen.
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Title: Effects of maturity stages of tomato and NaCl concentration on extraction of
pectin methylesterase from tomato (solanum lycopersicon l.)

TOM TAT

Viéc nghién ciru cdc yéu t6 anh hwéng dén qud trinh trich ly pectin methylesterase (PME)
tir ca chua dwoc thuc hién nham xdc dinh diéu kién trich ly PME cho hiéu sudt va hoat
tinh cao. Anh hiong ciia nong dé dung dich muoi NaCl va dg chin dén kha nang trich ly
PME duoc khdo sdt, dong thoi ché dp bao quan PME thé thich hop givip duy tri hoat tinh
ciia enzyme ciing duwge xdc dinh. Két qud nghién cieu cho thdy ¢ nong dé dung dich mudi
NaCl 1,25M va dé chin khoi phat (breaker) cho hoat tinh PME cao nhét. Udc tinh hoat
tinh tong PME dat 6566 U cho 100g nguyén li¢u ca tuoi (twong duwong khoang 65000
Ulkg nguyén lieu ca twoi). Qua trinh ton trit PME thé tot nhdt ¢ nhiét ¢ -30°C. Sau thoi
gian ton triv 21 ngay, PME giam 36% hoat tinh & nhiét d¢ triv dong -30°C va giam dén
69% hoat tinh trong diéu kién bao qudan ¢ nhiét do 4°C.

Tir khéa: PME ca chua, @ chin, nong d¢ NaCl, hoat tinh, ché d¢ bio qudn

1 TONG QUAN

Van dé trich ly va tinh ché pectin methylesterase (PME hay PE, EC.3.1.1.11) ciing
nhu cau triic va tinh chit clia enzyme nay tir 1au da trd thanh chii dé nghién ciru,
thao luan cia nhidu nha khoa hoc. PME t6 ra 1a ddi twgng nghién ctru dang quan
tam trong ché bién rau qua vi nhitng dic diém c6 loi va co hai cia no.

Nhiéu nghién ciru vé PME da choﬂthéy nhitng vu diém cua viée sir dung enzyme
nay vao qué trinh san xuat thyc pham. Van dé ung dung PME d¢ cai thién d¢ cung
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clia san pham rau qua di thu duoc nhidu két qua kha quan. Bén canh do, viéc sir
dung ché phim enzyme pectinase (bao gdbm PME, PG, cellulase...) tao nén nhiing
tién bd trong ché bién bao gom lam tang hi¢u sudt thu hdi nudc qua, lam trong va
6n dinh chit luong nude qua hay tmg dung trong cong nghiép ché bién ca cao va
ca phé. Tuy nhién, viéc ing dyng PME trong thuc té van con c6 nhirng kho khan
nhat dinh, trong do phai ké den anh huéng cua ngudn nguyén lidu va dleu kién
trich ly, tinh ché PME. Hai ngudn ddi tuong phuc vu nghién ctru va san xuét PE, vi
sinh vat va thuc vét, deu ¢6 nhitng dic diém riéng, co nhiing yéu cau khac nhau
trong qua trinh san xuat va kha ning sir dung ciing khong gidng nhau.

Cac dang tdn tai va cac dic diém sinh hoa ciia PME tir cac loai thuc vat khac nhau
(du du, dao, ca chua, cam, chanh, tdo, dau tay, chudi, ca rét,...) da dugc nghién
ctru. Vi nhitng phat trién vuot bac vé mat k¥ thuat sinh hoc, lya chon ca chua dé
trich ly PME phuc vu cho c6ng nghiép ché bién 1a huéng di thich hop. Nhiéu
nghién ctru trén ca chua da dugc tién hanh (Harriman, 1991; Giovane et al., 1993;
Wendy va Barrett, 2001; Fachin, 2002...) déu cho thay ca chua la mot nguon PME
thuc vat c¢6 nhiéu vu diém: hoat tinh kha manh, de trich ly, phuong phap don gian,
nguyén liéu doi dao va ré tién. Vi vay, vén dé t6i uu hoa qua trinh trich ly PME tir
ca chua phuc vu nghién ciru va san xuat duoc dit ra.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 Nguyén liéu ca chua

Ca chua giéng Savior loai trai to, dugc thu mua tai ruong ¢ xa Trung Hiéu, huyén
Viing Liém, tinh Vinh Long nén c6 cing diéu kién sinh trudng, phat trién, cting
diéu kién ngoai canh (dit dai, dinh dudng, khi hau, diéu kién chim séc,...). Thu
hai, van chuyén trong diéu kién thoi tiét tot (séng sém) va u chin ty nhién trong
phong thi nghiém.

2.2 Phwong phap nghién ciru
2.2.1 Phwong phdp chudn bi mdu

Phén loai ca chua theo d6 chin dwa trén tiéu chuin phan loai ca chua thuong mai
cua USDA (1991). Theo d6 ca dugc phan thanh sau d6 chin: xanh thuan thuc, khoi
phat (breaker), chuyén chin (twong dwong chin 1/3), hong (twong dwong chin 2/3),
d6 nhat (chin 90%), chin d6 (twong duong chin hoan toan). Tuy nhién, giai doan
giita chin 90% va chin hoan toan 1a khong 16 rang vi giai doan nay chuyén tiép cho
nhau kha nhanh. M6t d6 chin khac dang quan tam trong qua trinh chin cta ca chua
1a qué chin, vi vay khao sat thém hoat tinh PME trén ca qua chin dé so sanh véi
céc do chin khéac 1 can thiét. Nguyén lidu tho trong nghién ctru nay dugc chon tai
sau do chin: xanh thuan thuc, khoi phat (breaker), chuyén chin (chin 1/3), hong
(chin 2/3), chin do6 (chin hoan toan) va qua chin.

Ca chua dugc thu hai luc dat do chin thuan thuc, sau d6 duge u dén khi dat sau do
chin yéu cau. Chon ca co kich cd dong déu, nguyén ven, loai ra nhitng qua dép va
¢6 cac bieu hién hu hong. Tién hanh rira bo tap chat bén ngoai (cuong, 14).

Chuan bi miu puree ca: can khéi luong miu twoi 150g, xit nho, trir dong trong ti
dong & nhiét @6 -30°C dé sir dung cho cac thi nghiém. Trudc khi tién hanh thi
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nghiém, tan gia mau & nhiét 46 phong (30°C) rdi ddng héa bang may xay sinh to.
Tién hanh trich ly PME tir puree ca dya trén phuong phap Wicker c6 stra d6i (muc
2.2.2). Trit enzyme tho ¢ nhiét d6 mat (4°C) d6i véi thi nghiém 1, 2 va & cac nhiét
d6 ton trir khac nhau trong thi nghiém 3.

2.2.2 Phuwong phap trich ly PME tir ca chua

Qua mdt s6 thi nghiém tham do cho thdy qué trinh trich ly PME theo phwong phap
Wicker (1992) vuot troi vé hiéu qua trich ly cling nhu d6 tinh sach cua enzyme.
Phuong phéap nay rét thich hgp cho viéc trich ly PME tir thyc vét. Tuy nhién, co
mot s& kho khan vé thiét bi, hoa chat va thoi gian khi thyc hién phwong phap
Wicker. Thi nghiém thiam do con chi ra rang hiéu qué trich ly va hoat tinh cua
PME van dugc duy tri khi sir dung phuong phap Wicker véi mot sb thong sb ky
thuat dugc thay ddi. Quy trinh trich ly theo phuwong phap Wicker sira d6i dugc tong
hop & (Hinh 1).

Dung dich dém phosphate pH 8

Trich Iy PME {1 ‘ NaCl 0+ 2M, 4°C
Thoi gian trich ly qua dém

Ly tam < | 9000 vong/phut
il | 30 phut
Dich trich PME 4°C
Két tia phan doan
(NH4),S0430%
9000 vong/phut
Ly tam <::"]|| 30 phﬁt &P
4 e
Keét tia bang
(NH4),S04 80%
} 9000 vong/phut
Ly tam <M | 30 phit
4°C
PME thé trong dung dich

dém phosphate pH 7,5

Hinh 1: Quy trinh trich ly PME thé tir ca chua theo phwong phap Wicker (1992) c6 sira ddi
2.2.3 Phwong phap do hoat tinh PME

Hoat tinh cia PME duoc xac dinh bang phuong phap chuan d6 lién tuc goc
carboxyl giai phong ra tir dung dich pectin (Crelier ef al., 1995) bang cach st dung
thiét bi chudn do tw dong pH — Stat va dung dich NaOH 0,01 N. Phép dinh luong
duogc thyuc hién véi dung dich pectin tdo (30mL) néng d6 3,5 mg/mL c6 chura 0,117
M NaCl (pH 7,0) 6 22°C. Hoat tinh cta enzyme PME dugc xac dinh thong qua
viéc ghi lién tuc thé tich NaOH chuén dung dé trung hoa luong carboxyl dugc giai
phong trong dung dich, trong khoang thoi gian 5 phit ¢ nhiét do phan tng la 30°C

145



Tap chi Khoa hoc 2010:15a 143-151 Truong Dai hoc Can Tho

(nhiét d6 phong). Pon vi hoat tinh cia PME duoc dinh nghia 13 lugng enzyme can
thiét dé giai phong ra 1pumol carboxyl trong mot phut, theo cac diéu kién phan tng
4 trén.

2.2.4 Phwrong phap xir Iy s6 liéu

S6 liéu dugc xir Iy bang viée sir dung phan m?:m Statgraphic Plus 4.0. St dung

phuong phap phén tich phuong sai (ANOVA) d€ dua ra két luén vé su sai bit gilta

cac gia tri trung binh cac nghiém thirc. Cac so trung binh dwogc so sanh bang

phuong phap LSD.

2.3 Phwong phap bo tri thi nghiém

Thi nghiém dugc b tri V(’yi’bén lan 13p lai, theo phuong thirc ¢6 dinh cac diéu

kién, chi thay d6i mot nhan to khao sat.

2.3.1 Thi nghiém 1: Anh hieong nong @é muéi NaCl trong dich trich ly dén kha
nang trich PME tir ca chua

Néng d6 mubi NaCl st dung (mol/L) dugc khao sat & 8 mire do, tir 0,25M dén 2M.

Trich ly PME tir ca chua (d0 chin hoan toan) voi tim nong do mudi NaCl (trong

dém phosphate 1/15M, pH 8,0) va mau doi chimg (chi trich ly bang dung dich

dém). Tién hanh do hoat tinh bang phuong phap chuan d¢ dién thé. Chon nong do

muoi toi vu dé hiéu suét trich ly (U/ 100 g nguyén li¢u ca chua) va hoat tinh riéng

PME (U/mL dich trich) cao nhat.

2.3.2 Thi nghiém 2: Anh hwéng mirc dg chin cia ca chua dén kha nang trich ly PME

Khao sat thuc hién & ca 6 muc ‘d(f) chin, x4c dinh theo tiéu chuin phan loai ca chga

cua USDA (1991) tir xanh (thuan thyc), chin khoi phat (Breaker), chin 1/3 (chuyén

chin), chin 2/3 (hong), chin hoan toan (dé sang va dd) va qua chin.

Trich ly PME ¢ sau muc dg chin béng phuong phap Wicker c6 stra Qé)i (muyc 2.2.2)

thu duge PME tho. Tién hanh do hoat tinh bang phwong phap chuan d6 dién the.

Chon lya loai ca chua c6 d6 chin phu hop cho hiéu sut trich ly (U/ 100 g nguyén

liéu ca chua) va hoat tinh riéng PME (U/mL dich trich) cao nhat.

2.3.3 Thi nghiém 3: Anh hwong nhiét do ton trik dén hoat tinh riéng cia PME ca chua

Nhiét d6 ton trir PME ca chua dugc khao sat & hai mac do: lam lanh 4°C va lanh

dong -30°C.

PME ca chua thu duoc tir thi nghiém 2 duoc tn trir & dém phosphate 1/15M, pH

7,5 v6i hai ché do nhiét: nhiét d6 mat (4°C) va nhiét do lanh dong (-30°C). Khdo

sat sy thay ddi hoat tinh enzyme theo thoi gian ton trir tiy thudc nhiét do ton tri.

Hoat tinh xac dinh trong qua trinh ton trit bang phuong phap chugln do dién thé.
Chon ché d¢ ton trit thich hop dé gilt hoat tinh riéng PME (U/mL) tot nhat.

3 KET QUA VA THAO LUAN
3.1 Anh huéng néng d9 mudi NaCl dén kha ning trich ly PME

Mubi NaCl gir vai tro dic biét quan trong trong qua trinh trich ly PME tir thyc vat.
Su khac biét vé giong, loai va dac tinh nguyén li€u doi hoi phai c6 mdt nong do
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NaCl trich ly twong ng. Chinh vi thé, viéc khao sat lai anh hudng cia ndng do

mudi NaCl dén kha nang trich ly PME tir ca chua duoc trong va thu hoach tir vuon

ca ¢ Viing Liém (Vinh Long) dugc thyc hién. Hi€u qua cta qua trinh trich ly PME

theo néng do mudi NaCl khac nhau (tir 0 + 2M) dugc danh gia dua trén hoat tinh

tong (U/100g) va hoat tinh riéng (U/mL), két qua duoc tong két & (Bang 1).

Bang 1: Anh hwéng ciia ndng dd mudi NaCl trong dung dich trich ly dén hoat tinh ciia PME
tir thit qua ca chua

Nong dd NaCl (M) Hoat tinh riéng (U/mL)  Hoat tinh tong (U/100g)
0 64,53 +4,55 2604,36% + 184,99
0,25 115,73+ 8,17 4730,13+ 291,86
0,5 121,87°+ 5,68 5138,67° + 88,16
0,75 122,93° + 6,47 5060,44° + 478,64
1 124,27°+ 8,33 5248.,0°+ 391,70
1,25 150,93a £ 16,65 6339,2a + 699,44
1,5 116,27% + 15,27 5001,96° + 844,39
1,7 116,8% + 14,47 4711,82% + 449,86
2 99,2°+ 8,65 4064,36°+ 142,19

Cac chir cai khdc nhau trong cung mot ¢t biéu thi s khdc biét ¢6 ¥y nghia ¢ do tin cdy 95%
Chit s6 in ddm thé hién hoat tinh PME cao nhdt so véi cdc mau con lai

Tir két qua & bang 1 cho thiy, quy luat bién ddi ctia hoat tinh tong va hoat tinh
riéng theo nong d6 dung dich mubi NaCl trich ly 1a nhu nhau. Hoat tinh ciing nhu
hiéu suat trich ly PME tir ca chua gia ting ung v6i ndong d6 mudi NaCl sir dung
tang dan theo day th 0 M dén 1,25 M. Khi néng dé NaCl str dung vuot qua 1,25
M, hiéu qua trich ly PME lai giam. C6 thé néi, 1,25 M 1a ngudng nong do tdi thich
ctia NaCl ddi v6i qua trinh trich ly PME tir ca chua. Gia tri nay twong dong véi
nghién ciru trén ca cta Pirovani de Rodriguez va Di Pentima (1986) tai ndng do
NaCl 0,5% (twong duong tur 1,25 + 1,5M). Viéc trich ly PE tuy thudc vao cach
enzyme nay két hop véi thanh té bao. Hultin va Levin (1963) nhan thay hoan toan
c6 thé trich ly PME bang nudc va bang dung dich mudi cho hiéu qua gap 10 lan
bang nudce. Vi vay, PME cho két qua kha quan ¢ nhimg néng d6 dung dich mudi
trich ly cao. Truong hop khong str dung mu6i NaCl (mAu ddi ching) cho hoat tinh
PME thép nhét nhung van c6 sy hién dién cua enzyme. Diéu nay co thé giai thich
do dung dich dém trich ly chira hai mui phosphate Na,HPO, va KH,PO4 nong do
1/15 M cling tao dugc gradient néng d6 lam dong luc cho sy khuéch tan protein,
tuong tu tic dung ciia NaCl. Tuy nhién, st dung mudi NaCl néng do cao ciing la
nguyén nhan lam giam hoat tinh cia PME. Diéu nay c6 thé do su bién doi cau triic
cia PME, déc biét 1a su thay doi dién tich ¢ trung tdm hoat dong do cac ion Na' va
Cl' gay ra. Tac dung cua nong d6 mudi cao canh tranh 16p 4o nudc bén ngoai
enzyme lam cho cdu tric xodn s¢i bi thay doi, 1am thay dbi dién tich va ciu triic
trung tdm hoat dong, dan dén _trung tdm hoat dong cua PME bi bat hoat. Mic khac
ndng d6 mudi cao (mg voi nong do Na™ cao ciing 14 nguyén nhan gdy nén sy bat
hoat PME do lugng du cac ion nay vay quanh cac nhém carboxylate cua pectin
nam ké can vé6i cac nhom ester can thiét cho phan tng thity phan (Nguyén Birc
Luong et al., 2004).
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Tom lai, hidu qua trich ly PME ciing nhu sy thay d6i hoat tinh cia enzyme nay
chiu sy chi phdi cia ndng d6 mudi NaCl trong dung dich trich ly. Trong truong
hop trich Iy PME tur ca chua duoc mua tai Viing Liém (Vinh Long), hi€u qua trich
ly cing nhu hoat tinh cia PME thu duoc cao nhat & gid tri ndng d6 mudi NaCl st
dung 1a 1,25M.

3.2 Anh huwéng ciia sy thay déi d chin ciia ca chua dén kha niing trich ly PME

D6 chin (hay mirc d6 thuan thuc cua qua) c6 anh huong rat 16n dén ham luong
cling nhu hoat tinh PME thyc vat. Trong thi nghiém nay, sau d6 chin ca dugc khao
sat, 1an luot tir xanh thudn thuc (mature), khéi phat (breaker), chin 1/3, chin 2/3,
chin hoan toan va qua chin. Két qua dwoc danh gia dua trén sy thay dbi hoat tinh
tong va hoat tinh riéng ctia PME tir ca chua & cic mirc d6 chin khac nhau, tong hop
¢ (Bang 2).

Bing 2: Bién thién hoat tinh PME trich ly theo dd chin

Miu D§ chin Hoat tinh riéng (U/mL) Hoat tinh tong (U/100g)
1 Xanh 113,9¢ + 14,71 4771,7¢c + 698,45
2 Khéi phat 150,82 + 6,28 6566,13a + 555,41
3 Chin 1/3 126,2bc + 3,66 5516,2bc + 207,07
4 Chin 2/3 136,8b + 1,73 6391,07a + 506,91
5 Chin hoan toan 132,4b + 4,73 6197,73ab + 290,02
6 Qua chin 128,6b + 12,52 6069,73ab + 657,14

Cac chir cai khdc nhau trong cung mét cot biéu thi sw khdc biét ¢6 ¥y nghia o do tin cdy 95%
Chit 56 in ddam thé hién hoat tinh PME cao nhdt so véi cdc mdu con lai

Tir két qua thi nghiém & bang 2 ¢ thé nhan thdy rang, hoat tinh riéng ciia PME
cao nhit tai do chin khoi phat (breaker). Khong c6 sy khac biét nao giita hoat tinh
riéng PME 6 cac do chin 1/3, 2/3, chin hoan toan va qua chin. Giai doan qua xanh
thé hién hoat tinh riéng PME thap nhat. Dng thoi, ¢6 su giam nhe hoat tinh riéng
0 dg chin 1/3 so véi day d¢ chin ting dan vé sau. Anh hudng ctiia mire d6 chin dén
hoat tinh tong PME ciing ¢6 qui ludt twong tu nhu hoat tinh riéng.

PME thé hién hoat tinh riéng cao nhit ¢ giai doan chin khoi phat, nguyén nhan
chinh ¢6 1€ phu thudc vao s6 luong isozyme c6 mat trong giai doan nay. Vé co ban
¢6 hai dang PME cung ton tai ¢ giai doan du cta qua trinh chin ca chua 1a PMEI
va PME2. Giai doan nay, PME1 va PME2 déu ting. Sy tich liy PME1 va PME2
lam cho giai doan chuyén chin khoi phat (breaker) tich trir mot lugng 16n PME nén
su thé hién hoat tinh cao nhit, phan anh dung sinh héa qua trinh chin ty nhién cua
qua. Harriman ez al. (1991) khi nghién ctru trén ca (glong Rutger) ciing cho thiy
rang PME the hién hoat tinh ngay khi qua chua thuan thuc va tang 1én hai hay ba
lan trong sudt qua trinh chin. Hoat tinh ting song song v&i ham luong PME. Tuy
nhién, khi vuot qua khoi giai doan chuyén chin thi hoat tinh giam, ham luong tiép
tuc ting (Harriman et al.,1991). Giita giai doan xanh thuan thuc va chuyén mau,
ham luong PE ting gap d6i. Tuy nhién, co su thay doi vé ti 1é PMEI va PME2
trong qua trinh chin ctia qua. Trong qua trinh chin, PME1 giam xudng dong thoi
v6i su tich lily dan PME2 dén khi trai cdy c6 mau chin dic trung (Turker va cong
su, 1982). biéu nay co thé lam giam nhe hoat tinh trong giai doan dau qua chin
(chin 1/3). Cang vé sau do sy tich lity cia PME2 nén hoat tinh ting nhe tro lai & do
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chin 2/3. Piéu nay ciing 1y giai cho gia tri hoat tinh tong bang nhau tai hai do chin
khoi phat (breaker) va 2/3. Trich ly PME tir thit qua ca con xanh thu phan 16n
PME va it enzyme PG. Céc isozyme ciia PME déu c6 mit trong ca con xanh, trong
khi d6 PG khong thé hién hoat tinh cho dén khi qua trinh chin tré nén manh mé
(Pressey va Avants, 1982; trich din boi Wendy va Barett, 2001). Diéu nay ciing
dugc chi ra boi Brummell va Harpster (2001). Dinh cao hoat tinh PME nam trong
vung chin 1/3 (pink) 1a ving qua trinh chin dugc nhén thdy 16 rang. O giai doan
chuyén chin ciia nghién ctru ndy, tuy hoat tinh PE khong 1a cao nhit nhung hoat
tinh ctia mot loat cic enzyme khac nhu PG, B-galactanase thé hién ¢ mic thip
nhat. Mot diém c6 loi khi chon d6 chin khéi phat cho trich ly PME 1a do lugng PG
hoat dong it. Pac diém nay cua PG thuén lgi cho viéc tinh sach (néu c6) hay st
dung cho cai thién cdu trac. Khi qua chin hoan toan va qué chin, su tich lily cac
don vi polygalacturonide 1a chat c ché PME nén lam giam hoat tinh PME.

Nhu véy, tong két thi nghiém 1 va 2 cho thdy qué trinh trich ly PME t5t nhat &
ndng d6 dung dich mudi NaCl 1,25M va ca chua dat d chin khai phat (breaker).
Viéc trich ly dugc PME c6 hoat tinh cao khong chi dung lai & dang PME tho ma
con ¢6 ¥ nghia trong viée sir dung dai lau. Viée ton trir PME va duy tri hoat tinh
nhu ban dau nham sir dung cho cac muc dich tinh sach, nghién ciru hay thuong
mai dugc dat ra. Vi vy, can dé ra ché do ton trit thich hop nham lam giam sy t6n
that hoat tinh & murc thap nht.

3.3 Anh huéng nhiét do ton trir dén hoat tinh riéng ciia PME ca chua

PME trich ly duogc chi 1a dang thé c6 nhiéu tap chit (protein tap, cellulase,...). Qué
trinh tia phan doan bang amonium sulfate két hop ly tim khong loai dugc hét cac
protein tap, mubi dung cho trich ly, két taa,... Vi vay viéc xac dinh thoi gian ton
trit thich hop dwoc dit ra trong thi nghiém nay. Su ton trit PME tho ¢ hai ché do
nhi¢t do: bao quan lanh (4°C) va trit dong (-30°C) dugc tién hanh. Trong thi
nghiém nay, PME dugc trich ly dva trén diéu kién toi uu thi nghiém 1 va 2 (ndng
d6 mudi NaCl 1,25M va d6 chin khoi phat - breaker). Két qua thi nghiém ghi nhan
(Hinh 2).

120

e

80 1

60 4

40

Hoat tinh riéng PVE (w/ml)

20 +

Thé&i gian bao quan (ngay)

Hinh 2: Anh huong nhiét dd va thoi gian ton trir dén hoat tinh riéng ciia PME ca chua

Két qua & hinh 2 cho thay co su khac biét vé kha nang duy tri hoat tinh PME ¢ 2
ché do ton trii. Hoat tinh PME nhin chung thé hién ¢ mtrc cao nhat sau mot ngay
trich ly va déu giam dan theo thoi gian ¢ hai ché d6 ton trr. Tuy nhién, & 4°C, su
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suy giam hoat tinh rd rét khi vé cudi giai doan khao sat (Hinh 2). Theo d6 ché do
ton trir tot nhat 1a & -30°C. Ngay bao quan quan dau tién (ngay 1) ctia ca hai ché do
ton trit, hoat tinh PME tang so v6i PME méi két taa (ngay 0) va dat gié tri cuc dai.
Diéu nay co thé giai thich 1a do sy tai tao lai hinh dang trung tam hoat dong bi bét
hoat do tac dung két tia ammonium sulfate gy ra. Tac dung tiia ciia ammonium
sulfate 1a thuan nghich nén protein PME chi tam thoi mat hoat tinh. Trong moi
truong dung dich dém 7,5 kha on dinh, protein PME c6 diéu kién tro vé trang thai
ty nhién. Thoi diém ngay sau khi két tua (ngay 0- khoang 4 gi¢ khi thu nhan PME)
van chua du cho cac PME phuc hdi lai cdu triic ban dau. Nguoc lai, sau mot ngay
bao quan (24 gio sau khi thu nhan PME), PME c6 du thoi gian dé hoi phuc lai cau
tric ban dau.

Truong hop bao quan lanh dong PME, méc du hoat tinh cia PME ciing tang trong
ngdy thir nhat nhung c6 gia tri thip hon so véi bao quan lanh. Diéu nay co thé 1a
do sy chuyén dot ngot ciia moi trudng dém chira PME tir dang 1ong sang dang tinh
thé d4. Trong méi trudng tinh thé da bao quanh, enzyme PME it c6 diéu kién thuan
loi dé phuc hoi vé trang thai ty nhién. Hon nira, & nhiét d6 -30°C, su chuyén pha
dung dich dém xay ra nhanh chéng, PME khong du thoi gian dé hdi phuc. Trong
khi d6, & moi truong dém bao quan pH 7,5 va diéu kién nhiét do trén diém dong
bang, cac protein PME bao quan lanh s& dé dang dudi tré vé trang thai ban dau va
héi phuc 16p 40 nudc bao quanh. Vi vdy, & ngay thir nhat bao quan, PME bao quan
lanh thé hién hoat tinh cao hon PME bao quan lanh déng.

Tuy nhién, mic d¢ duy tri hoat tinh cia PME trong diéu kién bao quan lanh déng
t6 ra hiéu qua hon khi so sanh mau bao quan lanh. Sau 21 ngay ton trit & ché do
mat 4°C, hoat tinh PE giam 69% so vé6i hoat tinh cao nhat ctia ngay thir nhat. Mirc
d6 giam & ché do bao quan lanh dong & cling thoi diém vao khoang 36% (Béang 3).
Bing 3: P§ giam hoat tinh PME theo diéu ki¢n bio quén mat va lanh déng

Nhiét o 4°C 30°C

Ngﬁyﬁbéo 1 4 7 14 21 1 4 7 14 21
quan

(f{?/iti“;m 96,8 80,05 662 57 30 934 842 764 718 6138

]E:atgiiﬁll (o O 1730 3161 4112 6901 0 1302 2107 2583 3616

Chit 56 in ddam thé hién sw giam hoat tinh PME cao nhét so véi cdc mdu con lai
Su giam hoat tinh nhanh nhat ctia ton trit lanh 13 & giai doan 14 = 21 ngay. O thoi
diém nay, hoat tinh cia PME giam mdt ntra so voi thoi diém sau trich ly. Tuy
nhién, & ché dd ton trit dong, mirc d6 giam hoat tinh cham hon, khong c6 sy giam
manh hoat tinh dugc nhan ra (Hinh 2 va Bang 3).

4 KET LUAN

Khi khao sat kha ning trich ly PME lan luot tai 9 nong d6 dung dich NaCl tir 0 +
2M, hoat tinh riéng va hoat tinh téng PME cao nhét tai n@)ng d0 dich trich 1,25M.
Tai nong d6 OM van c6 sy khuéch tan PME vao dich trich nho gradient ndng d6
mudi phosphate 1/15M. Trich ly PME & 6 d6 chin khac nhau tr mirc d6 xanh
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(thuan thuc), khéi phat (breaker), chin 1/3, chin 2/3, chin hoan toan va qua chin,
hoat tinh PME dat gia tri cao nhét & d6 chin khai phat. Udc tinh hoat tinh téng
PME dat khoang 65000 U/kg nguyén liu ca chua tuoi. O hai ché d9 bao quan:
nhiét do lanh déng -30°C va nhiét do lanh 4°C, PME thé hién hoat tinh cao nhit &
ngay ton trir dau tién va duy tri hoat tinh dén thoi gian khao sat 21 ngay. Sau 21
ngdy bao quan, hoat tinh PME giam 36% & nhiét d6 ton trir -30°C va giam 69% &
ché d¢ 4°C.
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