KHOA HOC CONG NGHE

NGHIEN CUU SU DUNG ENZYM DE NANG CAO
HIEU SUAT THU HOI DICH QUA VA HAM LUONG
LYCOPENE TRONG SAN XUAT NUOGC EP DUA HAU
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Nang cao hiéu suat thu hdi dich qua va ham luong lycopene trong san xudt nuéc ép dua hiau bing phuong
phéap st dung enzym da duoc nghién ctru. Trong s6 cac ché phdm enzym thir nghiéem (Celluclast® 1,51,
Viscozyme® va Pectinex® Ultra SP-L), @ lua chon Pectinex® Ultra SP-L cho gia tang hiéu suat thu héi dich
qua va lycopene tir qua dua h4u. Da tim duoc cac thong so thich hop cho qua trinh thiy phan cia enzym: ty
1¢ enzym 0,04%, pH 4 - 5, thoi gian 30 phut, nhiét do 30°C - 35°C. O didu kién nay, hiéu sudt thu héi dich qua
dat 86,7% cao hon so véi doi ching 1a 72,8% (tang 13,9%); ham luong lycopene 67,5 mg/kg, cao hon so véi

d6i chimg 1a 58,5 mg/kg.

Tt khéa: Lycopene, nudc ép dua hau, Pectinex® Ultra SP-L.

1. AT VAN BE

Lycopene 1a mot hoat chat sinh hoc c6 mau dé
thuoc ho carotenoid. Lycopene duoc tim thdy trong
nhiéu loai rau qua c6 mau dé nhu ca chua, dua hau,
du da, 6i dé, budi. Lycopene c6 hoat tinh chéng oxy
héa cao nhit trong s6 cac carotenoid. Ty lé
lycopene/carotene trong duwa hau la 1:12, cao hon
dang ké cac chat chong oxy hoéa khac (Mort et al,
2008). Lycopene c6 tac dung phong chéng mot so
bénh nhu ung thu ruét gia, ung thu phdi, da day, ung
thu tuyén tién liét, ung thu t cung, ung thu vii, vom
miéng, tuy va ung thu thuc quan. Ngoai ra, né con cé
tac dung ha m& mau, giup ngan ngtra bénh tim mach.
Lycopene lam giam cing thing & phu nir sau man
kinh, giam nguy co loang xuong (Bowen et al, 2002).
Do vay, thuc phdm giau lycopene duoc coi 1a thuc
pham chtic nang.

Trudc kia, chi c6 ca chua va cac san phdm ché
bién tir ca chua méi dugc coi 12 nguédn lycopene tiém
nang nhung hién nay nhiéu cong trinh nghién cttu da
ching minh rang dua hdu ciing 1a mot nguén giau
lycopene. Tuy nhién, lugng lycopene phu thugc vao
giong va diéu kién phat trién. Nhin chung, ham
luong lycopene dao dong tir 2,30 - 11,3 mg/100 g dua
hau. Giong dua hiu c6 thit qud mau vang cam va
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mau vang c6 ham leong lycopene thap, tuong ting 1a
3,68 va 2,51 mg/100 g (Fish va Davis, 2003).

Dé tao sin phdm nuéc qua dua hiau giau
lycopene, nguyén liéu dua hau can trai qua qua trinh
ép. Tuy nhién, qua trinh ép thuong gap khé khan do
thanh phan pectin trong nguyén liéu gay can tré qua
trinh ép, loc, han ché su thoat dich bao do d6 lam
giam hiéu sudt thu hoi dich qua. Viéc st dung ché
phidm enzym khong nhitng lam ting hiéu suat thu
hoi dich ma con tang kha nang trich ly cac chat co
hoat tinh sinh hoc va nhimg chat hoa tan khac, do do
lam ting chat luong thanh phdm. Bé sung hén hop
enzym cellulose-pectinase vao dich nghién da lam
tang hiéu suat thu hoi dich lén 86,25% so véi khong
stt dung enzym (72,5-73,75%). Ham lwong lycopene
va carotenoids téng s6 & mau xit ly enzym tang 10 -
12% so véi doi chung (Siddiq et al, 2005). Mot loat
cac cong trinh nghién ciu da ching minh st dung
enzym pectinase trong san xuit nuéc ép chudi da
ting hiéu suit ép, gidam do nhét, ting hiéu qua loc
(Sukuntaros ef al, 2007; Floribeth et al, 2007). Thuc
té san xuat da chimg to khi xit Iy ba tdo nghién bang
0,03% ché phdm pectinase, hiéu sudt cta dich qua
duogc nang 1én tir 20-25%. Khi thu nuéc nho ma khong
stt dung ché phdm pectinase thi hiéu suit dich chi
dat duoc toi da 1a 65% so voi khoi lrong nguyeén liéu.
Néu st dung pectinase, hiéu suat dich qua 77,3%
(nho trang) va 82,2% (nho d8) (Robinson, 1991).
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Trong nghién ctru nay, da tién hanh nghién ctru
lya chon enzym va anh hudéng ctia mot s6 yéu to
trong qua trinh thily phan ctia enzym (ty 1é enzym,
nhiét do, thoi gian thily phan, pH dich qua) dén hiéu
suat thu héi dich qua va trich ly lycopene.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

2.1.1 Déj tirong

Dua hiau Hic My Nhan do Tram Tréng trot va
Bao vé thuc vat Tay Son, xa Binh Nghi, huyén Tay
Son, tinh Binh Dinh cung c4p. Thoi diém thu hoach
tir 55 - 60 ngay tinh tir khi gieo trong. Dua hau dugc
van chuyén ngay dén phong thi nghiém.

212 Hosd chat

- Ché phidm enzym Pectinex® Ultra SP-L
(Novozymes, Pan Mach): duoc san xuat tir ndm
Aspergillus aculeatus. Ché phdm c6 hoat tinh
pectolytic va hemicellulolytic, hoat tinh 26.000
PG/ml (PG - polygalacturonase). Enzym hoat dong &
pH 3,5- 5,5, nhiét do 25 - 55°C.

- Ché phdm enzym Viscozyme® L (Novozymes,
Dan Mach): duoc san xuat tir ndm A. aculeatus. Ché
phdm c6 hoat tinh pectolytic, hemicellulases va
cellulases, hoat tinh 100 FBG/g (FBG - Fungal Beta-
Glucanase Units). Enzym hoat dong & pH 3,3 - 5,5,
nhiét do 25 - 55°C.

- Ché pham enzym Celluclast® 1,5L (Novozymes,
ban Mach): duoc sdn xudt tr ndm Z7richoderma
reesi. Ché pham c6 hoat tinh cellulases, 700 EGU/g
(EGU - Beta-glucanase Units). Enzym hoat dong &
pH 4,5 - 6, nhiet do 50 - 60°C.

- Héa chat cho xac dinh ham luong lycopene:
aceton, BHT (butylated hydroxytoluene), ethanol,
hexan (Sigma-Aldrich, My). Cac héa chat duoc giir &
4°C khoang 1 gio trude khi tién hanh thi nghiem.

2.2. Phuong phap nghién ctu

2.2.1. Nghién cuu lira chon loai enzym thich hop
cho thu hoi dich qué va trich Iy lycopene

Ché phdm enzym duoc lua chon cho thi nghiém
nay la Celluclast® 1,5, Viscozyme® va Pectinex®
Ultra SP-L: 200g thit qua dwa hau/mau, xay nho, bé
sung ché phim enzym voéi ty lé 0,02%. Qua trinh thity
phan cta enzym duoc thuc hién & diéu kién 50°C, pH
dich qua 4,5, thoi gian 60 phut. Sau d6, mau duoc gia
nhiét & 90°C trong 5 phut dé bat hoat enzym. Thu

dich qua bang phuong phap cha, kich thuoc 16 luéi
cha @0,5 mm. Xac dinh hiéu suat thu héi dich va
ham luong lycopene trong dich qua tmg voéi timg loai
enzym khac nhau. Mau doi ching duoc thuc hién
tuong tit nhung khong bé sung enzym. Thi nghiém
lap lai 03 1an, két qua 14y gia tri trung binh ctia 03 1an
thi nghiém.

222 Anh hung cua ty Ié enzym bo sung dén
hiéu sudt thu héi dich qua va trich Iy lycopene

Dich qua dua hau duoc b6 sung ché phim
enzym thich hop (1a két qua cta thi nghiém 2.2.1) véi
cac ty 1é: 0,02%, 0,04%, 0,06%, 0,08%. Lac déu, dé tinh
& nhiét do 50°C, pH dich qua 4,5, thoi gian 60 phut.
Enzym duoc bat hoat & nhiet do 90°C trong 5 phut.
Thu dich qua bing phuong phap cha, kich thuoc 16
luéi cha @0,5 mm. Xac dinh hiéu suat thu héi dich va
ham luong lycopene trong dich qua tng véi cac ty 1é
bd sung enzym. Thi nghiém 1ap lai 3 14n, két qua lay
gia tri trung binh ctia 3 Ian thi nghiém.

223 Anh huong cua pH dich quad trong qud
trinh thiy phan cia enzym dén hiéu suat thu hoi
dich qua va trich ly lycopene

Can 200 g thit qua dua hdu/mau, xay nhé. Chinh
pH ctia dich qua tir 3,5 5,5 bing axit citric va Na,CO0,.
B4 sung ché phdm enzym véi ty 1é thich hop (1a két
qua cta thi nghiém 2.2.2), lac déu, dé tinh & nhiét do
50°C, thoi gian 60 phut. Bat hoat enzym & nhiét do
90°C trong 5 phut. Thu dich qua bing phuong phap
cha, kich thudc 16 ludi cha ©0,5 mm. Xac dinh hiéu
sudt thu hoi dich va ham lwong lycopene trong dich
qua. Thi nghiém lap lai 3 14n, két qua ldy gia tri trung
binh ctia 3 1an thi nghiém.

224, Anh huong cua thor gian thiuy phan cua
enzym dén hiéu suat thu héi dich qud va trich Iy
lycopene

Thoi gian thity phan ctia enzym duoc tién hanh &
cac khoang thoi gian tir 15- 60 phut (budc nhay 15
phut) & nhiét do 50°C, pH dich qua thich hop (1a ket
qua cua thi nghiém 2.2.3), ty 1é enzym thich hop (la
két qua cua thi nghiém 2.2.2). Sau thoi gian trén,
enzym duoc bat hoat & 90°C trong 5 phut. Thu dich
qua bang phuong phap cha, kich thuéc 16 luéi cha
@0,5 mm. Xac dinh hiéu suit thu hdi dich va ham
luwong lycopene trong dich qua. Thi nghiém 14p lai 03
lan, két qua ldy gia tri trung binh cta 3 lan thi
nghiém.
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225 Anh huong nhiét do thuy phan ciua enzym
dén hié¢u sut thu hoi dich qua va trich Iy lycopene

Khao sat nhiét do thay phan cta enzym duoc
tién hanh ¢ cac dai nhiét do 25 - 50°C (budc nhay
5°C) voi thoi gian da xac dinh (a két qua cta thi
nghiém 2.2.4), pH dich qua thich hop (la két qua cta
thi nghiém 2.2.3), ty lé enzym thich hop (la két qua
ctia thi nghiém 2.2.2). Bat hoat enzym & 90°C trong 5
phat. Thu dich qua bang phuong phap cha, kich
thuéc 16 ludi cha @0,5 mm. Xac dinh hiéu suat thu
hoi dich va ham luong lycopene trong dich qua. Thi
nghiém 14p lai 3 1an, két qua ldy gia tri trung binh cta
3 lan thi nghiém.

2.2.6. Xdc dinh ham lrong lycopene

Tién hanh theo phuong phap cia Wayne va cong
su (2002): 14y 0,6 g mau da nghién doéng thé cho vao
binh tam giac 100 ml. B6 sung 5 ml BHT (BHT 0,05%
trong aceton), 5 ml ethanol, 10 ml hexan (cac hoa
chat nay duoc gitr & 4°C khoang 1 gi¢ trude khi tién
hanh thi nghiém). Bit kin miu thi nghiém bang
mang PE va boc gidy bac nhim tranh 4nh sang. Lic
trén da 180 vong/phut trong 15 phut. Sau d6 bé sung
thém 3 ml nu6c khir ion va lac tiép 5 phut. Mau dugc
dat & nhiét do phong 5 phut dé phan pha. Po do hap
thu quang cua 16p hexan (I6p trén) trén may do
quang phé & budc séng 503 nm. Ham luong lycopene
trong mau duoc tinh theo cong thic sau:

OD;;x31,2xn
H(mg/kg) = —

m

Trong do: H: ham luong lycopene (mg/kg); 31,2
1a hing s6 khong déi; n: hé s6 pha loang; m: s6 gam
mau phan tich.

* Tinh todn két qud thu hoi

Hiéu suat thu hdi duoc tinh toan 1a ty 1é phan
tram khéi luong dich loc/khéi lwong mau ban dau.

H %) = M/M, x 100; M: khéi lwong dich loc thu
duoc sau qua trinh thity phan cta enzym; M,: khoi
lwvong mau ban dau.

3. KET QUA VA THAO LUAN

3.1. Nghién ciru lya chon loai enzym thich hep
cho thu héi dich qua va trich ly lycopene

Dé 1ua chon loai enzym thich hop cho qua trinh
trich ly lycopene tit dua hdu, thi nghiém duoc tién
hanh voi cac ché phdm enzym: Celluclast® 1,51,

Viscozyme® L va Pectinex® Ultra SP-L. Két qua duoc

trinh bay & bang 1.

Béng 1. Anh huéng ctia loai ché phdm enzym dén
hiéu sudt thu hdi dich qua va trich ly lycopene

Ché phdm enzym Hiéu suat | Ham luong
thu héidich |  lycopene
(%) (mg/kg)
baoi chiing 72,8¢ 58,5¢
Pectinex Ultra SP-L 77,6 62,4°
Viscozyme L 75,2b 60,1
Cellulast 1,5L 74,5 59,3P¢

Ghi chu: Céc gid tri trong cung mot cot co chi so
mu khdc nhau thi khdc nhau ¢ mifc y nghia o. = 0,05.

Két qua & bang 1 cho thdy viéc b sung ché
phdm enzym trong qué trinh trich ly da lam tiang
hiéu sudt thu hoi dich qua va ham luong lycopene so
voi mau doi ching. Hiéu suat thu héi dich va ham
luong lycopene thu duoc cao nhat & mau xt ly voi
Pectinex® Ultra SP-L dat 77,6% (tang 4,8% so v6i mau
doi chung) va 62,4 mg/kg. Tiép dén la mau xtt ly véi
Viscozyme® L hiéu sudt thu héi dich dat 75,2% (tang
2,4% so v6i mau doi ching), ham luong lycopene 1a
60,1 mg/kg. Hiéu suat thu hoi dich va ham luong
lycopene thu duwoc thdp nhdt & mau xtt ly voi
Celluclast® 1,5L dat 74,5% va 59,3 mg/kg. C6 thé thay
rang ché phdm enzym Pectinex® Ultra SP-L 1a mot
phttic hé enzym da thanh phan, diém khac biét trong
thanh phan ché phdm nay voi ché phdm Viscozyme®
L va Celluclast® 1,5L 1a ngoai cac enzym
hemicellulase va cellulase con c6 enzym
polygalacturonase, enzym nay thuy phan pectin cé
trong thanh té€ bao ctia dua hiu nén gop phan pha vo
thanh t€ bao hiéu qua hon so voi Viscozyme® L va
Celluclast® 1,5L. Do d6 hiéu suat trich ly dich qua va
lycopene khi xtt ly voi Pectinex® Ultra SP-L cao hon.
Siddiq va cong su (2005) da nghién cttu anh huéng
cta xtr ly nguyen liéu voi enzym dén hiéu suat thu
hoi dich va ham luong lycopene, carotenoids téng so
trong dua hau. Két qua cho thdy, bé sung hén hop
enzym cellulose-pectinase vao dich nghién cho hiéu
suat thu héi dich cao nhat, dat 86,25% so voi phuong
phap gitr dich nghién & 22°C hay 60°C trong 30 phut,
tuong tng la 72,5%, 73,75%. Ham luong lycopene va
carotenoids t6ng s6 & mau xtt ly enzym tang 10 - 12%
so voi hai mau con lai (Siddiq ef al, 2005).

Tir két qua nghién cttu ndy da lua chon ché
phdm enzym Pectinex® Ultra SP-L cho cac nghién
ctru tiép theo.
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3.2. Anh hudng ciia tj 1& enzym xtt ly dén hiéu
sudt thu héi dich qua va trich ly lycopene

Ty 1é enzym la mot trong nhitng yéu t6 anh
hudéng 16n dén hiéu qua thiy phan co chat. Néu ty lé
enzym xt ly thap sé khong thiy phan triét dé duoc
toan bo lugng co chat dan dén hiéu suat thu héi dich
qua va trich ly lycopene thap. Nguoc lai, khi ty le
enzym xt ly cao sé dat duoc muc tiéu dé ra nhung sé
lam du thira mot luong enzym nhat dinh dan dén gia
thanh san phdm cudi cting cao. Pé xac dinh dwoc ty
1é Pectinex® Ultra SP-L thich hop cho qua trinh thu
héi dich va trich ly lycopene tir dua hau, thi nghiém
duoc tién hanh trong diéu kién thiy phan tinh véi
cac ty 1é enzym khac nhau: 0,02%, 0,04%, 0,06%, 0,08%,
& nhiét do 50°C, pH 4,5, thoi gian 60 phut. Két qua
duoc trinh bay & bang 2.

Béng 2. Anh huéng ciia ty lé enzym xit ly dén

hiéu suat thu héi dich qua va trich ly lycopene
Ty lé Pectinex | Hiéu suat thu | Ham luong
Ultra SP-L (%) | héi dich (%) lycopene
(mg/kg)
0,02 77,5 62,2
0,04 83,9 65,5
0,06 84,22 65,8
0,08 84,7° 66,1°

Két qua & bang 2 cho thdy ty 1é enzym anh
hudng 1on dén hiéu suit thu héi dich qua va ham
luong lycopene. Khi ting ty lé enzym tir 0,02 dén
0,04%, hiéu suat thu hoi dich tang tir 77,5 - 83,9%; ham
luwong lycopene tit 62,2 - 65,5 mg/kg. Tuy nhién, khi
ting ty lé enzym tir 0,04 - 0,08%, hiéu suat thu hoi
dich va ham luong lycopene cé ting nhung khong cé
y nghia thong ké & muc o = 0,05. Diéu nay duoc giai
thich 1a do khi tang néng d6 enzym thi s6 phan ti
enzym trén mot don vi dién tich ting, do d6 ching sé
xuc tac phan cat duoc nhiéu lién két glycoside hon.
Tuy nhién, khi dén mot néng do nao do da dé enzym
phan cat hau hét lién két glycoside, néu tiép tuc ting
lwong enzym sé thira. Vi vay, da chon ty 1é enzym la
0,04% 1a ty le thich hop nhat cho cac nghién ctu tiép
theo.

3.3. Anh huong ctia pH dich qua trong qué trinh
thily phan ctia enzym dén hiéu suit thu héi dich va
trich ly lycopene

Sy thay déi pH anh huéng nhiéu dén hoat tinh
enzym. M6i enzym chi hoat dong manh nhét & mot
pH xac dinh, goi 1a pH t6i wu. Khi pH qua cao hay

qua thap déu anh hudng dén hoat tinh cta enzym. Vi
vay, viéc xac dinh pH thich hop cho qua trinh thay
phan cta enzym dat hiéu qua cao 1a can thiét. Két
qua nghién cttu anh huwong cua pH trong qua trinh
thiy phan ctia enzym duoc thé hién ¢ bang 3.

Két qua nghién cttu cho thdy, hiéu suat thu héi
dich qua va ham luong lycopene thu duoc cao nhat
trong khoang pH 4 - 5. Khi tang pH dich qua 5,5, hiéu
suat thu héi dich va ham luong lycopene gidm nhe.
Hiéu sudt thu héi dich qua va ham luong lycopene
thu duoc thap nhat & pH 3,5. Nhu vay déi voi nguyén
lieu dua hau, ché phdm enzym Pectinex® Ultra SP-L
hoat dong tot nhat & pH 4 - 5. Gia tri nay tuong tng
voi tai lieu ky thuat do Hang Novozym cung cip
(Pectinex® Ultra SP-L; Novozym 2001).

Bang 3. Anh huong ciia pH dich qua trong qua trinh
thily phan ctia enzym dén hiéu suit thu héi dich va

trich ly lycopene
pH dich | Hiéu suat thu I—i;rcr(lnl)ler;zg
2 h A d. h 0/

qua oi dich (%) (mg/ke)
3,5 81,2¢ 63,5¢

4 83,3 64,62
4,5 84,12 65,2

5 83,6% 64,5
5,5 83,0 64,1

3.4. Anh huong thoi gian thily phan ciia enzym
dén hiéu sudt thu héi dich qua va trich ly lycopene

Thoi gian 12 mét trong nhiing yéu t6 anh huéng
nhiéu dén qua trinh thuy phan cta enzym. Dé lra
chon thoi gian thich hop cho hiéu suat thu héi dich
qua va trich ly lycopene cao, tién hanh thi nghiém &
cac khoang thoi gian khac nhau: 15 phut - 60 phut; &
diéu kién thay phan tinh, ty lé enzym 0,04%, nhiét do
50°C, pH 4,5.

Bang 4. Anh hudng thoi gian thity phin clia enzym
dén hiéu sudt thu héi dich qua va trich ly lycopene

. Hiéu suat Ham luong
Thoi gian o
(phtit) thu hoi dich lycopene
] (mg/kg)
15 78,5 64,1°
30 84,7° 66,3*
45 84,9* 66,4*
60 84,6° 65,02

Két qua & bang 4 cho thdy thoi gian c6 anh
hudng toi hiéu suat thu héi dich qua va ham luong
lycopene. O thoi gian 15 phat cho hiéu qua thay
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phan cta enzym thap. Khi tang thoi gian len 30
phat, hiéu suat thu hoi dich ting cao nhat 84,7%,
ham luong lycopene dat 66,3 mg/kg. Tuy nhién,
tang thoi gian thay phan lén 45 va 60 phut, hiéu suat
thu héi dich qua khong khac biét, ham luong
lycopene giam khong dang ké, tr 66,3 mg/kg
xuéng 65 mg/kg. Cé thé thay rang hiéu suit cia
qua trinh bi chi phdoi bdi thoi gian thty phan, véi
thoi gian ngan 1a khong da dé enzym hoat dong va
khong thuy phan triét dé duoc toan bo luong co chat
dian dén hiéu suat thu héi dich qua va trich ly
lycopene thap. Thoi gian cang dai thi enzym tiép xuc
voi co chat cang nhiéu, dén giai doan co chat khong
con thi thoi gian kéo dai khong c6 tac dung. Bén
canh d6, qua trinh trich ly kéo dai sé lam giam luong
lycopene do qua trinh oxy hoéa. Tir két qua nay, da
Iva chon thoi gian 30 phut 1a thich hop cho qua trinh
thiy phan ctia enzym.

3.5. Anh hudng nhiét do thily phan clia enzym
dén hiéu sudt thu héi dich qua va trich ly lycopene

Trong hau hét cac phan tng héa hoc, khi nhiét
do tang sé lam tang van toc cta phan tng va hoat
tinh enzym, tuy nhién do ban chit cta enzym la
protein nén dén nhiét do toi han sé lam bién tinh
protein, bat hoat enzym va phan ung thuy phan bi
ngtmg lai. Trong nghién ctru nay, dé xac dinh nhiét
do thich hop cho enzym hoat dong t6i wu, da tién
hanh khao sat dai nhiét do tir 25 - 50°C. Két qua duoc
trinh bay & bang 5.

Béng 5. Anh hudng nhiét do thiy phan ciia enzym
dén hiéu suat thu héi dich qua va trich ly lycopene

Nhiét do (°C) | Hiéu suat thu Ham luong
héi dich (%) lycopene
(mg/kg)
25 83,4¢ 64,8
30 86,72 67,5%
35 86,5 67,7
40 85,72 67,22
45 85,12be 66,32
50 84,5b¢ 66,22

Két qua & bang 5 cho thdy, nhiét do anh hudng
dén hiéu suit thu hdi dich va ham luong lycopene tir
dua hau. Hiéu suat thu héi dich va ham luong
lycopene tiang manh khi tang nhiét do tir 25°C dén
30°C. O 30 - 35°C, hiéu suét thu héi dich dat cao nhat
la 86,7%. ham lugng lycopene dat 67,5 mg/kg, & nhiét
do nay enzym pectinase hoat dong t6i wu nén kha

nang phan cat pectin manh, luong dich qua thoat ra
nhiéu. Tuy nhién khi tang nhiet do len 40 - 50°C thi
hiéu sudt thu héi dich va ham luong lycopene cé xu
huéng gidm. Diéu nay co thé duoc gidi thich 1a &
nhiét d6 cao hoat tinh enzym giam, trong khi do &
nhiét do thiap enzym chua dugc hoat hoa dan dén
hiéu suat thu héi thap. Két qua nay ciing phu hop véi
két qua ctia Ngo Xuan Manh va cong s (2005) khi
nghién ctu tng dung ché phidm enzym Pectinex®
Ultra SP-L dé nang cao hiéu suét trich ly va chat
lwong qua dia, voi cac thong s6 t6i vu da chon: nhiét
do thiy phan 1a 30°C, nong do enzym 0,02%, pH 3,5,
thoi gian 60 phut da 1am ting hiéu suét trich ly dich
dta lén 91,4% so voi doi chimg khong st dung ché
pham enzym 1a 71,5%.
4. KET LUAN

ba xac dinh duoc loai enzym va mot s6 thong s
thich hop cho qué trinh thay phan ctia enzym goém:

- Trong 3 loai ché phdm enzym nghién ctu, da
lwa chon ché phdm enzym Pectinex® Ultra SP-L 1a
thich hop cho gia ting hiéu sudt thu hoi dich va
lycopene tir qua dua hau.

- Ty 1é enzym lya chon la 0,04%.

- pH hoat dong t6i wu 4 - 5.

- Thoi gian thay phan 30 phat, nhiét do 30°C -
35°C.

O diéu kien nay, hiéu sut trich ly dich qua dat
86,7% cao hon so voi doi ching 1a 72,8% (ting 13,9%);
ham luong lycopene 67,5 mg/kg, cao hon so véi doi
chung la 58,5 mg/kg.
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STUDY ON USING ENZYM TO IMPROVE JUICE YIELD AND LYCOPENE CONTENT IN THE
PRODUCTION OF WATERMELON JUICE

Nguyen Thi Huong Tra, Nguyen Ngoc Huyen,
Nguyen Thi Hong Ha, Vu Thu Diem,
Le Thi Trang, Le Thi Nam

Summary

Improving efficiency of fruit juice recovery and lycopene content in watermelon juice production
by enzyme was investigated. Among the tested enzyme preparations (Celluclast® 1.5L,
Viscozyme® and Pectinex® Ultra SP-L), Pectinex® Ultra SP-L was selected for increasing juice
yield and lycopene in watermelon juice. The optimal conditions for Pectinex® Ultra SP-L were
enzyme ratio 0.04%, a pH range of 4 - 5 and a temperature of 30-35°C, hydrolysis time 30 minutes.
Under these conditions, the juice recovery was 86.7%, higher than that of the control 72.8% (up
13.9%); Lycopene content was 67.5 mg/kg, higher than the control 58.5 mg/kg.

Keywords: Lycopene, watermelon juice, Pectinex® Ultra SP-L.
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