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TOM TAT

Hoat tinh enzyme polyphenoloxidase (PPO) cla bay loai ndm &n tiéu thu phd bién & Viét Nam dwoc
nghién ctru, gdm: Nam rom (NR), Déng co6 (BC), Bao ngw (BN), Kim cham (KC), Bui ga (BG), Linh chi trang
(LCT) va Hai san (HS). Thém vao do, kha nang chiu nhiét ctia PPO ciing dwoc xac dinh. Két qua nghién cu cho
thay tat ca cac loai ndm déu c6 hoat tinh PPO va hoat tinh khac nhau phu thudc theo loai. NR cé hoat tinh PPO
cao nhét 2.959 don vi, theo sau b&i LCT (406), HS (333), DG (306), BN (208), BC (193) va KC (19). Dich chiét
PPO chiu anh hudng dang k& bai nhiét do, d&c biét 1a & nhiét d6 Ién hon 800C. O 800C, hoat tinh PPO giam
gan 97,3% sau 30 phat va gan nhw mat hoan toan hoat tinh & 1000C chi sau 10 phut. K&t qua nghién ctru cé
ti&m nang trng dung trong nganh céng nghiép ché bién ndm va cac san phadm t&r ndm &n.

Tir khéa: Nam &n; polyphenoloxidase; kha nang chiu nhiét; Viét Nam; enzyme

ABSTRACT

Polyphenoloxidase (PPO) activity of seven edible mushrooms consumed commonly in Vietham was
investigated. They included Straw mushroom, Shiitake listen, Oyster mushroom, Winter Mushroom, King Oyster
Mushroom, Crab mushroom and seafood mushroom. In addition, the thermal stability of PPO was also
determined. Research results showed that all of mushrooms had PPO activity and their activity is different
depending on each species . Straw mushroom had the highest PPO activity with 2,959 units, followed by Crab
mushroom (406), seafood mushroom (333), King Oyster Mushroom (306), Oyster mushroom (208), Shiitake listen
(193) and Winter Mushroom (19). The PPO extract was influenced significantly by temperature, particularly at
over 800C. At 800C, the PPO activity decreased approximately 97.3% for 30 mins and its activity was nearly zero
at 1000C for 10 mins. Research results have some application potentials in the edible mushroom and mushroom

products processing industry.
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1. Pit van dé

N4m an 1a mot ngudn thue phadm bd dudng
da dugc sur dung lau doi trong cac bira an cua con
ngudi. Méi quan tAm st dung nim in ting Ién
khi gan day két qua nghién ctru cho thiy trong
nidm an chira nhiéu thanh phan dinh dudng qay
gid, ¢6 tac dung t6t cho sirc khoe (Xiaofei Xu va
cong su, 2011). NAim thuong dugc st dung o
dang twoi hon 1 cac dang ché bién khac vi kha
ning bao toan cac chat dinh dudng quy trong
nguyén liéu. Tuy nhién, viéc sir dung nim an &
dang tuoi thuong dbi mat voi mot sd bat loi,
ch.’fmg han nhu thoi han st dung ngén, nam dé bi
bién doi chat lugng, lam giam gia tri cim quan va
c6 thé gay ton that vé mit kinh t&. Mot trong
nhitng hu héng thudng gip ctia ndm tuwoi d6 1a
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nam bj tham den trong qua trinh bao quan sau thu
hoach. Hién tuong nay cling da dugc bao cao bdi
mdt s6 nha ché bién ndm tuoi trong nudc.

Ngudi ta tin rang sé di ndm thuong dé bi
bién den sau thu hoach c6 thé 1a do cac phan
ung sinh héa xdy ra trong nguyén li€u sau thu
hoach, trong dé c6 lién quan dén hoat dong cua
enzyme trong ban than nguyén liéu. Nhim gop
phan lam r3 van dé trén ciing nhu xac nhan
nguyén nhan gy nén hién tugng sim mau cua
nam an sau thu hoach, ching t6i da tién hanh
nghién ciru x4ac dinh hoat tinh enzyme
polyphenoloxidase trong mét s6 loai nim n tiéu
thu phd bién ¢ Viét Nam. Nghién ctru nay sé
gop phan 1am rd nguyén nhan giy nén hién
tugng bién den ctia nim in sau thu hoach.
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2. Giai quyét van dé
2.1. Nguyén ligu nim in

Béy loai ndm in, gdm: Nim rom, nim dong
¢6, nim bao ngu, ndm kim cham, ndm dui ga, nAm
linh chi tre‘ing va nim hai san duoc tuyén chon dé
nghién cuu. Tét ca cac loai nAm dugc mua tir chg
Vinh Hai va siéu thi Maximax tai thanh phé Nha
Trang trong 12/2012. Nam sir dung 13 loai nim
tuoi, co chat luong tdt. Chi tiét tiét vé cac loai nAm
duoc trinh bay trong Hinh 1 va Bang 1.

Bing 1. Cdc logi nam sir dung trong nghién ciru

Tén thwong Tén tiéng Tén khoa
goi Anh hoc
. Straw Volvariella
amrom mushroom volvacea
Nim  kim | Winter Flammulina
cham Mushroom velutipes
Nim  bao | Oyster Pleurotus
ngu mushroom ostreatus
Nam linh chi | Crab Tremella
trang mushroom fuciformis
Ném d o2 King Oyster | Pleurotus
amaulgd | Mushroom eryngii
Nim  doéng | Shiitake listen | Lentinus
co edodes
Ném hai s Seafood Hyspatys
am Ratsan 1 mushroom marrcus

Hinh 1. Bay loai ndm an sir dung trong
nghién cuu. 1: Ném rom, 2: Nam dong co, 3: Ném
bao ngu, 4. Nam kim chdam, 5: Ném dui ga, 6: Nam

linh chi trcfng, 7: Nam hdi san.

2.2. Hoéa chit

L-DOPA(L-3,4-dihydroxyphenylalanine)
tinh khiét mua tir cong ty Sigma Aldride, USA.
NaH:PO4 va Na;HPO4 sir dung loai tinh khiét,
hang phan tich (Merck, Puc).

2.3. Chiét enzyme polyphenoloxidase

Ném an dugc xay nho bang may nghién
(Super Blender, MX - T2GN, Matsushita
Electric Industrial Co., Ltd, Japan) trudc khi
thyc hién qua trinh  chiét  enzyme
polyphenoloxidase (PPO). Dung dich chiét PPO
dugc st dung la dém phosphate pH 6,8, ty 1€
nguyén liéu so voi dung dich chiét 1a 1:5 (g/ml).
Qua trinh chiét dugc thyc hién trén thiét bi dong
héa (IKA, T18B, Ultra — Turax, Germany), vGi
tbc do 10.000 rpm trong thoi gian 5 phat. Hon
hop thu dugc tién hanh ly tdm & téc do 8.000
rpm trong 15 phut & 4°C (Centrifuge, Labentech,
Mega 17R, Germany). Phan dich trong thu dugc
sau ly tam chira PPO, dugc dem di xac dinh hoat
tinh ngay.

2.4. Xdc dinh hoat tinh polyphenoloxidase

Hoat tinh enzyme polyphenoloxidase
dugc xac dinh theo phuong phap cua Chen va
Cubo (2002) v6i mot vai hi¢u chinh nhé. Tém
tat: 0,5 ml dich chiét chira enzyme PPO dugc trén
v6i 1,5 ml nude cit trude khi thém 0,5 ml co chit
L-DOPA (1 mg/ml pha trong nudc cat). Do hip
thu quang hoc dugc do ¢ budc song 475 nm trén
may quang phd ké UV-Vis (Genesys 20, Thermo
scientific, Germany). Mot don vi hoat d0 enzyme
PPO dugc dinh nghia la sy tang 1én 0,001 don vi
ciia do hdp thu quang hoc & budc séng 475
nm/phat & didu kién tién hanh thi nghiém.

25. Xdc dinh khda ndng chiu nhiét cia
polyphenoloxidase

Kha nang chiu nhiét cua enzyme
polyphenoloxidase dugc xac dinh ¢ nhiét d6 30
°C, 45°C, 60°C, 80°C va 100°C sur dung bé 6n
nhi¢t (Elma, S 300H, Elmasonic, Germany).
Hoat tinh PPO duogc x4c dinh sau mdi 10 phut &
diéu kién nhiét do chi ra. Phan tram hoat tinh
PPO con lai duoc tinh toan. Mdi quan hé giita
hoat tinh enzyme con lai so véi thoi gian cho
biét tinh 6n dinh nhiét cia PPO tai mdi nhiét do
nghién curu.
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2.6. Xdc dinh dp am

Ham luong 4m ciia nAm an dugc xac dinh
theo phuong phap cia AOAC 952.08 (1990).
2.7. Xir Iy 56 ligu

Céc thi nghiém dugc tién hanh 13p ba lan,
két qua bao céo la gia tri trung binh + d9 léch
chuian. Ham luwong 4m, hoat tinh enzyme
polyphenoloxidase cta cac loai nim dugc xir Iy
trén phﬁn mém Statistica 8.0 (Stasoft, Tulsa,
OK, USA). Tiéu chuén Tukey’s HSD duogc su
dung dé danh gia sy khac biét gilta cac gia tri
voi p <0,05.
3. Két qué nghién ciru va binh luin
3.1. Ham lwong ém ciia cdc logi ndm dn

Bang 2 trinh bay ham luong 4m cua bay
loai nAm. Nhin chung, ham lwong 4m trong ndm
kha cao, dao dong tir 82,8% (nim Dui gi) dén
89,4% (ndm rom). Nam dui ga c6 ham am thap
nhit nén ¢ ciu triic co thit cimg va dai nhat.
Nguoc lai, ndm rom va ndm Hai san c¢6 ham
lugng am cao nhat (89,4% va 89,2%) nén co cau
tric co thit mém va 1ong 1éo. Do d6, trong bao
quan va ché bién loai ndm nay dé bi t6n thuong
co hoc va hu hong hon cac loai nam con lai.

Bdng 2. Ham lwong dm ciia bay logi ndm dn

khong khac nhau déng ké (p > 0,05), voi hoat do
dao dong tir 306 dén 406 don vi. Hoat 46 PPO
clia nAm Pong cb va Bao ngu ciing khong co su
khéac biét dang ké (p > 0,05), voi gia tri cla
chung 1an luot 1a 193 va 208 don vi. Tur két qua
nghién ctru c6 thé cho phép du doan ring nim
rom dé bi bién den hon so véi cac loai ndm khac
trong qué trinh bao quan sau thu hoach. Diéu
nay cling da dugc xac nhén qua thyc té. Két qua
nghién ctru ciing cho thiy ring tit ca cac loai
nam déu co6 hoat tinh PPO, diéu nay co thé Iy
giai vi sao ndm sau khi thu hoach thuong bi bién
den khi diéu kién bao quan khong phu hop va
thoi gian kéo dai.

0.18

o\
0.6
¢
o . mac
: ¢
002 ¢ o
' ¢
R0l ¢ e
¥ ¢ /96
8 008 ° ¢
LcT
0.06 L4
Hs
0.04
0.0 _ a B ¥
¥ B HAaAAN
IEEEEERESESE S22

0 1 2 3 4 5 6

Thei gian (Phut)

Hinh 2. Béng hoc cua phan img oxi héa L-DOPA
béi dich chiét ndm an trong diéu kién thi nghiém: 0,5
ml dich chiét ndam an + 1,5 ml dém pH 6,8 + 0,5 ml
L-DOPA (1 mg/ml).

Bdng 3. Hoat do polyphenoloxidase cua bay logi

Loai nim Ham lwong am (%)
Nam rom (NR) 89,36 + 0,29°
Bong co6 (BC) 85,38 £ 0,25°
Bao ngu (BN) 82,80 + 0,901
Kim cham 87,41 +0,32°
bui ga (PG) 84,46 + 0,18°
Linh chi tring 87,40 £ 0,23°
Hai san (HS) 89,18 + 0,03

Chir cai khdac nhau theo cot chi ra sw khac nhau

p <0,05.
3.2. Hoat tinh enzyme polyphenoloxidase

Hoat tinh enzyme polyphenoloxidase
(PPO) cua bay loai nam an duoc trinh bay trong
Hinh 2 va Bang 3. Nhu dugc du doan tir trudc,
ndm rom co6 hoat tinh PPO cao nhét véi 2.959
don vi hoat d, ndm kim chi c6 hoat do thip
nhit v6i 19 don vi hoat d6. Nam Linh chi tring,
ndm Hai san va nidm Dui ga ¢ hoat tinh PPO

100

nam an
Loai PPO PPO
ndm (Pon vi/g (Pon vi/g
W.W) d.b)
Nam 315+ 2959,1
Pong 28,3+ 193,3 +
Bao 26,2 + 207,7 +
Kim chi 2,1+ 19,3
bui ga 52,6 + 305,6 +
Linh 51,1+ 405,7 +
Hai san 51,7 + 3329+

w.w = khoi lwong wot, d.b = khoi lwong chat kho,

chit cai khac nhau theo cot chi ra sw khac nhau

p <0,05.
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3.3. Khd nang chiu nhiét clia
polyphenoloxidase
120 30oC
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Hinh 3. Bdng hoc qua trinh bat hoat
polyphenoloxidase trong dich chiét nam rom ¢ diéu
kién thi nghiém: 0,5 ml dich chiét ndm +1,5 ml dém

pH 6,8 + 0,5 ml L-DOPA (1 mg/ml).

Kha nang chiu nhi¢t cia enzyme
polyphenoloxidase dugc trinh bay trong Hinh 3.
Két qua cho thay hoat tinh ctia PPO chiu anh huong

boi nhiét d. Hoat tinh twong ddi on dinh & 30°C va
giam nhe ¢ 45°C sau 40 phut (giam 16,6%). Tuy
nhién, néu ting nhiét do lén 60°C thi hoat tinh PPO
giam 42,3% va gan nhu mat hoan toan hoat tinh &
nhiét 6 80 °C sau 30 phut (giam 97,3%). Hoat tinh
PPO s& mat gan nhu hoan toan chi sau gan 10 phut
6 100°C (hoat tinh giam 98,6%). S& di nhiét co kha
ning bit hoat PPO 1a vi ban chit PPO 1a mét
protein nén khi gia nhiét 1am bién tinh protein nén
enzyme bi mat hoat tinh. Két qua dat dugc tir
nghién ctru nay cho théy 6 thé str dung nhiét do dé
bat hoat enzyme PPO trong nim an.

4. Két luan

Bay loai nim an déu c6 hoat tinh enzyme
polyphenoloxidase va hoat tinh cta chung dugc
xép theo thtr ty giam dan nhu sau: Nim rom >
nam Linh chi tring > ndm Hai san > ndm Pui ga
> nam Bao ngu > nam Pong ¢d > nam Kim chi.
Hoat tinh enzyme polyphenoloxidase anh hudng
boi nhiét 6 va co thé str dung nhiét do cao dé
bat hoat enzyme nay. Cu thé: 80°C trong 30 phut
hodc 100°C trong 10 phat. Két qua nghién ctru
nay cé y nghia thiét thuc cho nganh coéng nghiép
ché bién nim.
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