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TOM TAT
Dwa hdu (Citrullus lanatus) la cdy trong phd bién tai Viét
Nam va chi yéu dwoc dung dn twoi. Thit qud dworc khai thdc triét
détao ra cdc san phdm da dang trén thi triedng nhwng vé dwa hdu
déu bi thdi bé ra méi trwong. Muc dich ctia nghién citu la xdc dinh
cdc yéu té cua tién xir Iy nguyén liéu bdng enyzme pectinase dnh
hwdéng dén chdt lwong nwéce dich ép vé dé ché bién cdc sdn phdm
nwéc uéng 1én men tir vé dwa hdu. Enzyme pectinase dwoc str dung
dé'thuy phdn pectin nhdm ndng cao hiéu sudt thu hoi dich vé, ddnh
gid chdt lwong nwéc ép vo qua cdc chi tiéu nhw dj brix, pH dich
loc, ham lwong L-citrulline, téc d6 loc, tdng chdt rdn hoa tan (TDS)
va dé dan dién. Két qud cho thdy, khi xtt Iy dich vé dwa hdu bdng
ché phdm enzyme pectinase v&i ndng dé bd sung 0,04%, pH dich
ép la 5,5 cho hiéu sudt thu hoi dich dat 80,26% véi tdc do loc 45,06
ml/phut. Khi i enzyme tai 35°C trong 90 phtit cho két qud TDS =
8125,33 ppm véi db dan dién 14190 us/cm, ham lwong L-citrulline

dat 1215,84 mg/L.
ABSTRACT

Watermelon (Citrullus lanatus) is a popular crop in Vietnam
and is mainly used freshly. The pulp is thoroughly exploited to
create a variety of products on the market, however, the
watermelon rind is all thrown away into the environment. The
study aimed to determine the factors of pretreatment of raw
materials with the enzyme pectinase that affected the quality of
watermelon rind juice for processing fermented drinks from
watermelon rind. Pectinase was used to hydrolyze pectin to
improve the efficiency of rind juice recovery, evaluate the quality
of the rind juice through the value of brix, pH, the L-citrulline
content, filtration speed, total dissolved solids (TDS) and
conductivity. The results showed that when treating watermelon
rind juice with pectinase 0,04%, pH 5.5, the recovery efficiency was
80.26% with the filtration rate of 45.06 ml/min. When incubating
the enzyme at 35°C for 90 minutes, the results were TDS = 8125.33
ppm, conductivity of 14190 us/cm, L-citrulline content reached
121584 mg/L.

1. Giéi thiéu

Dwa hiu la mot loai trai ciy nhiét déi
pho bién va dwgc trong rai vu quanh nim &
ddng bang séng Ciru Long. Khi nhu ciu st

dung va ché bién san pham tr dwa hiu ngay
cang tang thi vé dwa hiu thai ra moéi treong
nhr moét phu phim ngay cang 1én. Véi
thanh phan chiém dén 30 - 35% tong khoi
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lwong qua va giau L-citrulline hon thit qua
(Rimando va Perkins-Veazie, 2005). V6 dua
h4u la mét ngudn tai nguyén tét nén dwoc
tin dung dé tiéu thu L-citrulline, mot loai
acid amin rit quan trong trong viéc san xuit
nitric oxide d€ cai thién sirc khoe tim mach,
ting cwong mién dich va cac loi ich vé sirc
khoe tinh duc (Ridwan et al., 2018), dong
thoi da dang héa cho san phdm tir dwa hiu.
Ngoai ra, trong nghién ctru cua Hind Abd-
alluh (2017), trong vo dwa hdu con c6 dd 4m
dao dong tr 85-95%, carbohydrate dao
dong tr 62,00 - 87,14% (can ban kho),
trong khi ham lwong chat béo rat thap. Kali
la khodng chit chd yéu va dao dong trong
khoang 100,50 - 489,24 mg/100 g, vitamin
C(2,50-8,30 mg/100 g), vitamin B6 (0,060
- 0,150 mg/100 g) va vitamin E (0,01 - 0,04
mg/100 g) (Abu-Hiamed, 2017).

Theo Shruti et al. (2022) thi vé dwa
hiau dwoc b6 sung vao san phdm nhuw bo
trai cay, banh quy, mayonnaise, keo déo,
banh bong lan (Dubey et al.,, 2022). Tuy
nhién, &ng dung cla v6 dwa hiu trong
nganh nwéc giai khat van con han ché. ¢
Viét Nam, dwa hiu dwoc trong rong rai c6
san lwgng 1én va hidu nhw déu bi bo di. Vi
vay van dé dit ra cho cac nha céng nghé
thwec phdm 1a tim ra cac bién s6 d€ tao ra
c4c sdn phdm tir vd dwa hdu nham nang cao
gia tri sir dung cda loai qua nay va giai
quyét van dé 6 nhiém moi trudng.

Théng thwong, cac nganh cong nghiép
ché bién thuc phdm va trai ciy st dung
nhiéu loai enzyme dé nang cao chit lwgng
san pham ciing nhw gidm chi phi san xuit.
Enzyme dwoc xem la chit xuc tac sinh hoc
va tang toc do cac phan &ng sinh hoc khac
nhau (Jadaun, 2018). M6t trong sé do6 co
enzyme pectinase, mot enzyme cd lgi trong
qua trinh tach nwéc trai cay va lam trong
nwéce trai cdy c6 ham lwong pectin cao. Tuy
nhién trong qua trinh st dung enzyme nay,

mot sO yéu td sé anh hwéng dén toc dd phan
rng cua enzyme pectinase nhw nong do
enzyme va nong do co chat, nhiét 6 (Pham
Thi Tran Chiu va Phan Tudn Nghia, 2007),
pH (Whitaker et al, 2002), thoi gian a
enzyme (Nguyén Nhat Minh Phwong & cs.,
2011). Do d6 trong qua trinh ché bién san
phdm nwéc udng tir vo dwa hiu védi qua
trinh tién xir ly bang enzyme pectinase, sé
khong tranh khéi cac thanh phan dinh
dwdng va chat lwong cua vé dwa bi dnh
hwong. Vi vy van dé nghién ctiru vé diéu
kién tién xt ly dich ép vé dwa hiu bang
enzyme pectinase 1a rat cin thiét. Bén canh
dé, véi két qua nghién ctru dwgc cé thé dinh
hwéng cho cac dé tai trong twong lai dé san
xudt cac san phdm nwéc giai khat tir vo duwa
hau khi c6 st dung enzyme pectinase cho
qua trinh tién xt Iy nguyén liéu.

2. Nguyén vat liéu va phwong phap

2.1. Nguyén vat liéu

Dwa hau Thanh Long (rudt dd, cé hat)
dwoc mua tai nha vuedn quan Binh Thay,
Thanh phé Can Tho. Qua dwa hiu sau khi
mua vé sé duogc rita sach bang dung dich
NaCl 10% roi dwoc rira lai dwéi voi nwéc
chay dé loai bd dat, bui va vi sinh vat bAm
trén vé dua hiu. Dung dao bang thép khong
gi d€ tach riéng vo va thit qua. Vo dwa hiu
sé& duoc ép bang may ép trai cdy & nhiét do
phong. Dich ép dwoc tiép tuc loc qua gidy
loc bang thiét bi loc chan khong dwoc loai
bé cac thanh phan lo Irng cta thit qua. Dich
loc tr nguyén liéu dwoc xem 1a mau dai
chirng. Mau ddi chirng dwoc xac dinh chi
tiéu danh gia ngay sau khi ép.

2.2. BGtrithi nghiém

2.2.1. Thinghiém khdo sdt dnh hwéng
ctia ti I¢ enzyme pectinase b6 sung va pH ctia
dich quad dén chdt lwong dich qud thu hoi

V6 dwa hiu sau khi ép thu lay dich vé,
cin 50 g dich vo dwa hiu r6i b6 sung
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enzyme pectinase véi ti 1€ lan lwot Ia
0,02%; 0,04%; 0,06% (w/w) va diéu chinh
pH cda dich qua & pH 3,5; 4,5; 5,5 bang
acid citric va sodium carbonate bao hoa.
Sau do6 u & 45°C trong thoi gian 45 phut.
Tiép theo bit hoat enzyme & 90°C trong
5 phut. Dung gidy loc dé thu hoi dich qua.
Xac dinh cac chi tiéu danh gia va so sanh
véi miu déi chirng.

2.2.2. Thi nghiém khdo sdt dnh
hwdéng ctia nhiét dé va thoi gian t enzyme
pectinase dén dén chdt lwong dich qud thu
hoi

Thi nghiém dwoc chuin bi twong tw
muc 2.2.1 nhung mau dwoc 4 & nhiét do
lan lwet 1a 25°C, 35°C, 45°C trong thoi
gian lan lwot la 15, 45 va 90 phut. Tiép
theo bat hoat enzyme & 90°C trong 5
phut. Dung gidy loc dé thu hoi dich qua.
Xac dinh cac chi tiéu danh gia va so sanh
v&i mau doi chirng.

2.3. Cdc chi tiéu danh gia

Hiéu sudt thu hoi (%):

H (%) = —=x100%

mg

Véi m; la khoi lwgng dich ép thu
dwoc sau khi da tién xtr 1y (g)

m, la khéi lwong dich ép truéc
khi dem tién xt ly (g) (m, = 50 g)

Ham lwgng L-citrulline (mg/L): Cac
mau dwoc chuin bi va do d6 hdp thu bang
may quang pho UV-Vis tai buéc song 490
nm (Wenge et al,, 2010). Ham lwong L-
citrulline dwgc tinh theo phwong trinh
dwong chuin di dwgc xdy dwng (y =
551,92x + 18,176; R* = 0,99). Ham lwong
L-citrulline ctia mau phan tich:

X (mg/L) =x*f
Trong d6: flahé s6 pha lodng mau.
x 1a Il-citruline sau pha
loang (mg/L)

X la ham lwong L-
citrulline trong mau ban dau (mg/L)

D¢ Brix va gid tri pH: P6 Brix xac
dinh bang dung cu brix k&, pH bang may
do pH dé ban.

Téc dé loc v (ml/phiit): Pong thé tich
dich truéc khi loc 1a V (ml). BAm dong ho
tlr luc loc cho téi khi qua trinh loc két
thic dé xac dinh thoi gian loc 1a t (phat).

vV=-
t

Téng chdt rdn hoa tan TDS (ppm) va
do dan dién EC (us/cm): xac dinh bang
thiét bi do chat lwong nwéc cam tay.

2.4. Xwly két quad

Thi nghiém dwegc lap lai 3 1an lap. Cac
s6 liéu khao sat dwoc xtr ly bang phan
mém Microsoft Excel va phan tich thong
ké bang phin mém Statgraphics
Centurion XV.I d€ xac dinh mirc d6 khac
biét y nghia 5%.

3. Két qua va thao luan

3.1. Anh hwéng cia ti 1é enzyme
pectinase b6 sung va pH cua dich quad
dén chdt lwong dich quad thu héi

Viéc sdn xudt cac loai nwéc ép trai
cidy va rau qua bi anh hwéng béi cac
phuwong phap x& ly khac nhau. Cac
enzyme tao diéu kién cho qua trinh trich
ly nwéc trai cy va cai thién chat lwong
san phdm. Ngoai ra, enzyme giip lam
mém cadc moé thwc vat nén dan dén viéc
gidi phong cac thanh phan trong té bao
giup cho qua trinh trich ly thu dwoc nang
sudt cao. Vi vy thi nghiém khdo sat vé ti
1& enzyme pectinase b6 sung va gia tri pH
g6p phan lam ro vé &ng dung clia enzyme
trong viéc cai thién chit lwong dich qua
thu hoi. K&t qua anh hwdéng caa ti 1é
enzyme pectinase b8 sung va pH dich ép
dén chit lwong dich loc thu héi dwoc
trinh bay & bang 1 va bang 2.

Tap 18 (8/2024)


hanhtt
Textbox
42


TAP CHI KHOA HOC YERSIN - CHUYEN PE KHOA HOC CONG NGHE

Bang 1. K&t qua anh hwdng cida ti 1é enzyme pectinase bé sung va pH cda dich qua dén
hiéu suat thu hoi, ham lwong L-citrulline va toc d6 loc ctia dich ép

Ti lé enzyme

Chi tiéu danh gia

. pH Hiéu suat thu héi Ham lwong L- Toc dd loc
pectinase (%) . . .
(%) citrulline (mg/L) (ml/pht)
MAu ddi chirng (*¥) 55,68 + 0,001 1277,47 £ 125,954 t?éié;
3,5 72,73¢ 1086,51¢ 99,08
0,02 4,5 76,24¢ 1105,46¢ 38,17¢
5,5 74,204de 1111,53bc 29,17h
3,5 74,524 1135,45ab 80,62b
0,04 4,5 72,84e 1133,052b 33,62f
5,5 80,262 1142,624 45,064
3,5 76,18¢ 1132,873b 75,90¢
0,06 4,5 77,92b 1147,407 31,688
5,5 75,14cd 1151,272 44,034
F=2757 F=0,45 F=332,90
P =0,0000 P=0,7720 P=0,0000

Ghi chu: (*) sé liéu trung binh ctia 3 ldn
Idp lai. Cdc chi¥ cdi khdc nhau trén cuing mot
cOt biéu thi sw khdc biét y nghia théng ké &
mtrc y nghia 5%

K&t qua nghién ctru thé hién & Bang
1 cho thiy khi b6 sung enzyme pectinase
thi hiéu suat thu héi dich qua va toc dé loc
cao hon nhuwng ham lwong L-citrulline
gidm di so v&i mau khong c6 st dung
enzyme pectinase. K&t qua hiéu suit thu
hoi va toc dd loc c6 sw khac biét y nghia
thong ké gitta cic miu c6 ndong dd enzyme
bd sung va pH dich ép khac nhau. Tuy
nhién hai nhin t6 nay khéng twong tac
dong thoi va anh huwdng dén ham lwong L-
citrulline. Tai n6ng do enzyme 0,04% va
pH 5,5 cho hiéu suit thu hoi cao nhit, ham
lwgng L-citrulline tai nong dé 0,06%
enzyme pectinase 1én nhat tai pH 4,5 va
khong khac biét théng ké tai pH 5,5.
Nguoc lai khi nong d6 enzyme bé sung it
nhat 1a 0,02% tai pH thap nhét la 3,5 thi
toc do loc dat gia tri cao nhét.

Cu thé la khi nong do enzyme
pectinase b6 sung cang nhiéu thi trong qua
trinh nghién dich qua, pectin trong vé dwa
hiu (Nguyén Kim Dong & cs., 2020) sé
phéng thich theo lam cho d6 nhét cao,
trich ly nwéc khé. Khi bé sung pectinase
vao qua trinh nghién thi enzyme sé phin
cdt cac thanh phan c4u tao trén thanh té
bao, pha v& ciu tric va gidi phdng cac
thanh phan bén trong té bao (Nguyén Minh
Thiy & cs., 2013). Chinh vi vay lwong dich
qua ting lén dang ké, hiéu suit thu hoi dich
qua tang lén; tuy nhién khoang gia tri pH
t6i wu cia mdi enzyme khac nhau, phu
thudc vao loai enzyme va nguén thu nhin
cua enzyme (Whitaker et al., 2002). Joshi &
cs. (2008) cling cho rang pH ciing anh
hwdng dén hoat dong ctia enzyme (Joshi et
al,, 2008). Tuy nhién vé&i khodng pH cé tinh
acid 3,5 - 5,5, L-citrulline tén tai & dang
trung tinh (Curis et al., 2005) trong thit vo
qua cho nén ham lwong L-citrulline chi bi
anh hwdng boi lwong dich qua thu hoi
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dwoc ma khong bi anh hwéng béi gia tri pH
cua dich ép, do d6 lwgng qua thu hoi ting
khi néng do enzyme tang.

Mat khac, trong vé dwa hiu ngoai
thanh phan pectin, L-citrulline thi trong
vo dwa hiu con chia carbohydrate va
khodng chit, vi vdy enzyme pectinase chi
tac dong trén co chit pectin, diéu nay lam
cho cac thanh phin khac khong bi phan
huy nén khé di qua dwoc gidy loc, gy nén
hién twong tic nghén trén gidy loc. Diéu
nay giai thich rang khi enzyme dwoc bd
sung cang nhiéu nhwng pH ting sé lam
hoat dong enzyme gidm di dang ké, dan
dén hiéu sudt loc gidm di. Mac du
Seifzadeh & cs. (2018) cho rang enzyme
gitp 1am gidm qua trinh tic ngh&n nhung
trong nghién ctru cda tac gia, két qua cling
cho thdy néng d6 enzyme tang thi dong
permeate cang tang nhwng khi nong do
enzyme dat dén gidi han nao do, cu thé Ia

17,4% pectinase thi tuy loai hop chit
trong dong permeate ting (do6i véi phenol
tong) hodc giam (d6i v&i tannin téng).

Ngoai ra, lwrong enzyme thém vao va
pH ctia dich ép cling &nh hwdng dén cac két
qua kKhac nhw d6 brix, pH sau loc, TDS va EC.
Cu thé 1a d6 Brix gidm di so véi mau déi
chirng nhung khéng bi anh hwéng dong
thoi béi hai nhan t6 1a lwong enzyme b6
sung va pH cta dich ép. Gia tri pH dich loc
tang khi pH ban d4u ting nhwng giam khi ti
1é enzyme tang khi cung pH ban diu. Tong
chit ran hoa tan ciing c6 chiéu hwdng thay
déi twong tw voi gia tri pH. Tuy nhién do
dan dién gidm di so v&i mau chwa xtt 1y va
dat gia tri cao nhat tai 0,04% pectinase va
pH 5,5.

Bang 2. Két qua anh hwdng cta ti 1é
enzyme pectinase b6 sung va pH cda dich
qua dén do brix, gia tri pH, nong dd mudi va
do6 dan dién sau tién x ly

Chi tiéu danh gia

Ti 1€ enzyme

i X o bo dan
pec('(c)l/cr:)ase PH Do brix Gia tri pH Igg%acnh?;;;r; dién
(us/cm)
Mau ddi chung (*)  3,83+0,289 4,90 +0,055 6512,50 + 2,50
3,5 3,5 3,43 7669,00° 13674,009
0,02 45 3,5 4,44° 7956,33¢ 14321,00f
5,5 3,52 5,722 8120,33? 14572,00°
0,04 3,5 3,5 3,409 7636,00" 13675,309
45 3,5° 4,48° 8027,00° 14363,00° 14363,00°
5,5 3,4 5,61° 8049,00° 14613,002 14613,002
35 3,5 3,45 7652,009 13704,009
0,06 45 3,5 4,45° 7956,00° 14405,30¢
5,5 3,52 5,67° 8003,00¢ 14488,30°
F = 4,00 F=14,45 F=112,67 F=1912
P=0,0171 P =0,0000 P = 0,0000 P = 0,0000

Ghi chii: (*) sé liéu trung binh ctia 3 ldn Idp lai. Cdc chir cdi khdc nhau trén cting mét cot
biéu thi sw khdc biét y nghia théng ké & mirc y nghia 5%
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Twr két qua bang 2 c6 thé thay qua
trinh tién x ly bang enzyme pectinase
khong dnh hwdng dén ham lwgng chat kho
hoa tan trong dich ép, diéu nay cé nghia
nhitng chit rin lo lirng trong dung dich
(TSS: Total Suspended Solids) da bi giit lai
trén bé mat gidy loc, cho nén dé brix cta
dich loc khong thay déi hodc thay doi ratit.
Trong nghién ctru cua tac gia Phan Thi Kiéu
Linh (2020) pectinase dwgc thém vao cang
nhiéu sé lam tang do6 brix (Phan Thi Kiéu
Linh, 2020). Tuy nhién trong cong nghiép
nwéc gidi khat1én men, pH dung dich dwoc
diéu chinh thip hon 6,0 dé qua trinh lén
men dién ra t6t, do d6 hoat dong cua
enzyme bi gidm di (Joshi et al., 2008). Vi
vay trong nghién ctru nay, ngoai pH dich ép
thi qua trinh loc cling dnh hwéng lwong
chitran lo lirng trong dich ép. Do d6 gia tri
brix trong nghién cttru c6 két qua nguoc lai
v&i tac gia Phan Thi Kiéu Linh.

boi véi gia tri pH, & hai gia tri pH 3,5
va 4,5, cung mét lwong enzyme b sung thi
pH sau loc déu gidm di so v&i pH dich ép
ban diu va mau chwa xtt ly. Nguyén nhan
la do trong qua trinh thiy phan pectin
bang pectinase di kém v&i viéc gidi phong
cac oligome galacturonic acid (Ninga et al,,
2021). Tuy nhién & pH 5,5 thi két qua pH
trong dich loc cé chiéu hwéng tang lén.
biéu nay chirng té trong dich loc ctia thanh
phan bi danh hwéng béi pH va enzyme
pectinase. Theo Considine va Kulik (2008),
gia tri pl cua L-citrulline la 5,9 (Considine
& Kulik, 2008), vi vay c6 thé giai thich rang
trong dich loc c6 chtra L-citrulline va khi
pH dich ép cang gan gia tri pl thi gia tri pH
sé tang 1én. Ngoai ra, theo két qua ctia bang
1, ham lwgng L-citrulline khong bi anh
hwong bdi enzyme va pH nhwng sw xuit
hién cta L-citrulline trong dich loc s€ lam
thay dai gia tri pH.

Dai voi két qua tong chit ran hoa tan,
nguwoc lai voi phan chit ran lo lirng nam
trén gidy loc thi cac chit rin hoa tan di qua
16 loc bi 4nh hwéng nhiéu béi thanh phan
enzyme, pH dich ép va qua trinh loc (thé
hién qua gia tri F = 112,67) hon so v&i cac
chi tiéu danh gia khac. Nhw vay trong dich
sau loc, cac chit rdn hoa tan cé thé 1a cac
acid amin (L-citrulline), galacturonic acid
dwoc giadi phéng sau qua trinh thay phan
pectin va cac khodng chit. Cac thanh phan
tang lén khi néng do pectinase ting va pH
ting. Tuy nhién do dan dién dich sau loc
gidm di va giam {t nhat tai 0,04% enzyme va
pH 5,5. Sw gidm do6 dan dién cta dich vé duwa
hau sau khi xt Iy cé thé 1a do hién twong
chelat héa ton tai giita mot s6 cation va
nhom anion cta qud trinh thiy phan
pectinase. Mat khac, trong vé dwa hau co
chiva dwong va khodng chat 1a cic ion nhw
K+, Na*,...(Abu-Hiamed, 2017). Do dé cac
ion &m tlr cac muodi khodng sé twong tac véi
cac ion H* 1am gidm pH va d6 dan dién. Két
qua nghién ciru twong tw c6 sw chiéu thay
d6i vé do dan dién nhuw nghién ctu cua
nhom tac gia Ninga (Ninga et al, 2021).
Tém lai, ti 1€ enzyme pectinase sé khong
anh hwong dén L-citrulline nhwng anh
hwong dén pH cua dich loc, téng cac chat
hoa tan va khoang chat. O ndng do enzyme
0,04% va pH 5,5 c6 hiéu suat thu hoéi dich
qua cao nhét, cac gia tri TDS, EC va ham
lwong L-citrulline cao cho nén véi nong do
va pH thich hop nay dwoc dung c6 dinh cho
thi nghiém sau.

3.2. Anh hwéng ciia nhiét dé va thoi
gian 1t enzyme pectinase dén dén chit
Iwong dich quad thu hoi

Nhiét d6 va thoi gian thiy phan c6 anh
hwdng rit 16n dén phan &ng enzyme. Khi
enzyme hoat dong & diéu kién nhiét do cao
hon nhiét do t6i wu thi hoat tinh cua
enzyme sé bi giam hodc bi mat hoat tinh
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(Khatri et al., 2015). Néu thoi gian qua ngan
khong da thay phan, lwgng dich qua thu héi
it va kha nang lam trong dich qua thép.
Ngworc lai thoi gian thiy phan qua dai sé
khong lam trong thém dich qua ma con lam
ton thém nhiéu thoi gian cho qua trinh tién
xt Iy nguyén liéu (Suresh & Thangaveluy,
2010). K&t qua anh hwdng ctia nhiét dé va

thoi gian U enzyme pectinase dén chat
lwgng dich loc thu hoéi dwgc trinh bay &
bang 3 va bang 4.

Bang 3. K&t qua anh hwdng cta nhiét
dd va thoi gian G enzyme pectinase dén
hiéu suit thu ho6i, ham lwgng L-citrulline va
tdc do loc cha dich ép

Nhiétdd Thoi gian _ _ Chl‘tleu danh gia _
(°C) (phiit) Hu_el{fuat thu _Ham_lu'(_rng L- Toc do l,(_)c
héi (%) citrulline (mg/L) (ml/phut)
MAu d6i chirng (*) 55,68 +0,001  1277,47 +125,954 19,93 +0,0132
15 52,824 1249,88b 3,332
25 45 57,60b 1268,092b 1,72¢
90 53,484 1157,894 0,468
15 55,58¢ 1288,51a 3,132
35 45 50,06¢ 1155,32d 1,92b
90 47,52f 1215,84¢ 0,29h
15 53,504 1204,80¢ 1,564
45 45 68,302 1137,294 1,09e
90 45,54¢ 1209,96¢ 0,77f
F=131,56 F=31,65 F=225,10
P=0,0000 P=0,0000 P=0,0000

Ghi chii: (*) s6 liéu trung binh ctia 3 ldn Idp lai. Cdc chi cdi khdc nhau trén cting mét cot
biéu thi sw khdc biét y nghia théng ké & mirc y nghia 5%

Két qua nghién cru thé hién & Bang 3
cho thay nhiét d6 45°C va thoi gian G 45
phit thu dwoc hiéu suat thu hoi cao nhat
nhung ham lwong L-citrulline cao nhit &
nhiét do thdp hon la 35°C va thoi gian G
ngén 1a 15 phiatlam cho qua trinh loc xay ra
nhanh hon. Ca ba chi tiéu danh gia l1a hiéu
sudt thu hoi, ham lwgng L-citrulline va téc
d6 loc déu bi anh hwdng dong thoi cda hai
nhén t6 nhiét do va thoi gian.

Nhiét do0 hoat dong thich hop cua
enzyme pectinase hoat dong vao khoang 30
- 50°C, tuy nhién pectinase tr Aspergillus
hoat dong tét & nhiét do trén 50°C (Khatri
et al,, 2015). O nhiét d6 vao khoang 70¢C,
phén 16n enzyme bi mat hoat dong, goi 1a
nhiét do t&¢i han ( Pham Thi Tran Chau va

Phan Tuin Nghia, 2007). Ké&t qua nghién
ctiru cho thiy tai nhiét do 45°C, hoat dong
cua enzyme dién ra manh. Tuy nhién thoi
gian qua ngan 1a 15 phut thi khong du
pectinase thlly phan pectin trong dich ép vo
dwa hiu, thoi gian qua dai 1a 90 phut thi
hiéu suat thu hoi gidm di kha nhanh va nho
hon miu déi chirng, diéu nay chirng té dwéi
tac dung cua nhiét, thoi gian cang dai thi
dich ép vé dwa hau sé bi bién tinh b&i mot
thanh phan khac trong vé dwa hiu. Ngoai
ra, Zhang (2023) cling chi ra rang tai nhiét
dd 30 - 50°C va pH 5 - 8 la diéu kién cho
enzyme polyphenol oxidase (PPO) hoat
dong tot (Zhang, 2023). Do d6 tai nhiét do
khao sat va pH thyc hién thi nghiém la 5,5
c6 thé da hoat hoa hoat tinh ctia PPO trong
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dich ép vO0 dwa hiu véi ham lwong
polyphenol c6 trong vé dwa hiu la 63,33+
1,455 mg TAE/g (Dieng et al., 2017). Do d6
téc do loc tai diéu kién nhiét d6 va thoi gian
nay sé giam di. Ham lwong L-citrulline cling
bi gidm di nhwng bi anh hwéng khong dang

ké so v&i hai chi tiéu danh gia con lai (thé
hién qua gia tri F = 31,65).

Bang 4. Két qua anh huwdng cua ti 1é
enzyme pectinase b6 sung va pH cuia dich
qua dén do brix, gia tri pH, ndng dd mudi va
do6 dan dién sau tién xtr ly

inl an Thoi Chi tiéu danh gia
Nhiét do . = % R A
y gian a . e Tong chatran DO dan dién
(vC) , PO brix Gia tri pH .
(phut) hoa tan (ppm) (us/cm)
MAu déi chirng (*) 3,83+0,289 4,90+0,055 6512,50+2,50 16184 +4,00
15 3,502 4,49e 7381,67f 13689,00¢d
25 45 3,502 4,50de 7594,00¢ 13564,704
90 3,000 4,514 8013,00a 14331,002
35 15 3,000 4,53¢ 8038,672 14099,00ab
45 3,000 4,55b 7915,00¢bc 13891,30b¢
90 3,000 4,55b 8125,33 14190,002
15 3,00b 4,56b 7793,00d 13871,000¢
45 45 2,90¢ 4,56b 7863,67¢d 14291,00a
90 3,000 4,58a 7785,33d 14286,002
F=4,05 F=5,29 F =24,38 F=9,26
P=0,0317 P =0,0054 P=0,0000 P=0,0003

Ghi chii: (*) s6 liéu trung binh cta 3 ldn Idp lai. Cdc chir cdi khdc nhau trén cting mét cot
biéu thi sw khdc biét y nghia théng ké & mirc y nghia 5%

Cac chi tiéu danh gia con lai la d0 brix,
gia tri pH, tong ch4t ran hoa tan va do dan
dién cta dich vé da xt ly déu bi anh huwdng
b&i hai nhan t6 nhiét do va thoi gian u
enzyme khi xét vé mat thdng ké c6 y nghia
5%. Ngoai ra, cic miu déu c6 khuynh
hwéng gidm gia tri so véi mau chua xi ly
nhung tong chit rdn hoa tan dé dang di qua
gidy loc, cho két qua TDS cao hon mau déi
chirng va ciling la chi tiéu danh gia bi anh
hwdng béi nhiét do va thoi gian G nhiéu hon
ba chi tiéu con lai (F = 24,38). D6i véi trai
cay, tong chit ran hoa tan cao l1a diéu mong
mudn. Cac chit ran hoa tan trong mau bao
gbm cac khoang chit hoa tan, carbohydrate
(dwong) va cac hoa chat hoa tan khac nhw
acid amin, enzyme,... (Saxena et al., 2014).
Tuy nhién véi tac dong ciia nhiét d6 va thoi
gian 4, pH cua dich loc giam di, cung véi sw

xuat hién cta cac ion kim loai da kim ham
hoat dong ctia enzyme, dan dén do brix va
do6 dan dién gidm di. Nguyén nhan dwoc giai
thich twong tw nhuw két qua & bang 2, 1a do
hoat dong cla enzyme pectinase tai nhiét
do6 va thoi gian thich hop, pectin bi phan
huy, da giai phong cac nhém carboxylic, lam
cho pH giam, dong thoi cac cation kim loai
trong vo dwa hau sé twong tc vé¢i monome
acid galacturonic hodc cac phan ti oligome
c6 trong moi treomng do d6 do dan dién gidm
di & thoi gian 15 va 45 phat. Tuy nhién thoi
gian 0 kéo dai dén 90 phut thi dd dan dién
lai tang 1én la do sy gidm pH xay ra trong
khoadng thoi gian nay va sy chiém wu thé
cua cac loai acid galacturonic lién hop béi
pH ctia cAc mau 16m hon gia tri pKa cia dung
dich dém cta acid galacturonic (Ninga et al,,
2021). Téom lai nhiét d6 va thoi gian 0 co6
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anh hwdng dén hoat dong cliia enzyme, do
dé cac chi tiéu danh gid déu bi anh hwdng
bdi hai nhan t6 nay. Tai nhiét do 45°C va 45
phit cho két qua hiéu suit thu hoi cao nhat,
tuy nhién két hop véi két qua cua thi
nghiém 1 c6 thé thiy hiéu suit thu héi & thi
nghiém 2 thap hon thi nghiém 1. Vi viy doi
v&i ép vo dwa hiu, qua trinh tién xt 1y bang
enzyme pectinase & pH acid thi khéng can
enzyme nham dam bao cac hop chit trong
v6 kKhong bi anh hwéng.

4. Kétluan

V6 dwa hiu véi cac thanh phin dinh
dwdng rat co loi cho sitc khoe ctia con
nguoi, dac biét la ngudn nguyén liéu giau L-
citrulline c6 thé nghién ctru, khai thac va

thu hoi L-citrulline hodc pectin. Tuy nhién
trong thuc té, vé dwa hiu van chwa khai
thac triét d€ va bi lang phi khi bi loai bo ra
moi treong. Véi lwong nwéc chira nhiéu
trong vo, vo dwa hiu cé thé dung lam
nguyén liéu dé san xult cac loai nwéc uéng
nhw nwéc ép, nwére gidi khat hodc nwéc 1én
men. Qua nghién ctu nay, két qua da cho
thay nguyén liéu vé dwa hau sau khi ép néu
str dung enzyme pectinase dé xi Iy nham
lam trong dich ép va ting hiéu suit thu hoi
thi cac théng s6 vé nong do enzyme, pH dich
ép dwoc diéu chinh dé phu hop cho qua
trinh 1én men cho cac san phidm nwéc 1én
men, nhiét do va thoi gian U enzyme déu
anh hwdng dén chat lwgng cua dich ép vo.
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