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NGHIEN CUU NANG CAO CHAT LUONG NUGc 01
BANG CHE PHAM ENZYM PECTINAZA VA ENZYM
GLUCOZA OXYDAZA
Hoang Thi L¢ Hing', Nguyén Dirc Hanh', Nguyén Khic Trung’

TOM TAT

Nude i la mot san pham d6 uong 6 nguén gac tu nhién, huwong vi hip déin eing voi mot ham lueng dinh
duomg cao co loi cho ste khoe con nguad hién dang co nhu cau rét lon. Tuy nhién san pham nay vin chua
thue st duoe nguod tieu dang quan tam, mot mat do gia ca kha cao so vor mat bang thu nhap cta ngudoi dan,
nhimng nguyén chinh 1a do chat lwong san pham nuoe 6i chua cao, dac biét van con hién tiong bién mau cia
san pham trong qua trinh bao quan, leu thong va tiéu thu. St dung ché pham enzym Pectinex Ultra SP- L
voi nong do 0,024% trong thoi gian 1,5 giér & nhiét dé 35-40°C khong chi lam tang hiéu sudt thu hoi dich qua
tir 25-28%, ma khi sir dung cung vor ché pham enzym glucoza oxidaza voi nong 6 0,005%, trong thoi gian 45

- ¥y

phit & nhiét do 30-35°C da gitp én dinh mau cta san phim trong thot gian dai.
Tir khoa: Nuoc o1, pectinex SP-L, glicoza oxidaza, on dinh mau, GOD.

I. DAT VAN DE

Qua 61 la mot trong nhimg loai qua nhiét doi co
thoi vu thu hoach ngan duoc trong kha nhiéu & nuwoc
ta, day la loai qua ¢o hwong vi hap dan cing véi gia
tri dinh duomg cao rat thich hop cho muc dich ché
bién nuoe qua. Tuy nhién cic san pham nudce 6i lai
chua that s hip din ngudi tiéu ding ca vé mat chat
lwong va gia thanh, mot trong nhimg nguyén nhan
chinh la do trong thanh phan qua 6i c6 chita mot
luong pectin va tanin dang ké nén lam cho hiéu suat
trich Iy dich qua thap, chat luong dich qua khong cao
déng thoi lam cho san pham nhanh chong bi bién
mau trong qua trinh bio quan. Pa co.rit nhiéu bi¢én
phap duoe sir dung dé giai quyét cic vin dé ton tai
trén, tuy nhién str dung ché phim enzyvm pectinaza
vi enzve glucoza oxyvdaza duge coi la mot tién bo ky
thuat ¢d trién vong cua cong nghé sinh hoc ing
dung vao nganh san xuat d6 uong, dac biét la cac san
pham nuoc uéng duoe ché bién trie tiép tir qua tuoi,
dé giam gia thanh, tang chat luong va do hap dan cua
sian pham.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Nguyén, vt li¢u

Nguyén liéu sit dung la giong 6i Xa Ly (trong o
Tién Giang) duoc thu hai & dé chin ky thuat.

'Pho trudng BO mén Bao quan Ché bién, Vién Nghién ciiu
Rau qua.

¥ " ~ . - 1L A - £ - .- 0 1
“Bo mon Bao quan Ché bien, Vién Nghién ciru Rau qui.
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2. Phuong phap nghién ciru

Str dung phuong phap thue nghiém c6 su ho tro
cia cac thuat toan dé xac dinh cac diéu kién téi wu
trong méi quan hé ctia cac yéu to anh huong va kiém
chimg cac co sér gia thuyét. Bao gom:

- Phuong phap chuyén gia vai muc dich xac dinh
mau ¢6 chat luong tot, loai bo nhimg mau khong dat
chat luwong.

- Phuong phap quy hoach thue nghiém nham
nghién ciru tac dong cia nhiéu yéu to lén qua trinh
cung nhu tac dong qua lai cia cac yéu t6 va mue do
anh huong cta ching lén qua trinh. Stir dung ma tréan
DOEHLERT dé khao sat viing toi uu.

- Xac dinh thanh phan Iy hoa va su thay déi ciia
chung trong nguyén lieu va cac cong doan ché bién
bang phuong phap hoa hoe (xac dinh ham lwong axit
tong s6 bang phuong phap trung hoa, vitamin C dwoc
xac dinh bang phuong phap dung 2,6
Dicloindophenol, ham luong pectin duoe xic dinh
bang phuong phap so mau. Ham luong duong xac
dinh bang phuong phap Graxianop....) [1]

- Danh gia chat lwong san phdm theo thang
hedonic hudémg lac cau tric gém 9 bac, mau duoc thu
& budng c¢6 anh sing mau vang, hoi déng gom 7 - 9
thanh vién.

Iil. KET QUA VA THAO LUAN

1. Xac dinh do chin thich hop ctia qua 6i cho
muc dich ché bién nudc qua
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Pai vai qua trinh ché bién nude qua, do chin sau
thu hoach cta nguyén licu qua déng vai tro quan
trong, dac bict doi vai qua i la loai qua ho hap bot
phat, qua van tiép tuc chin sau thu hoach, do vay dé
bi dap nat, hu hong khi van chuyén. Bé tranh hur hao,
ton that, viee xac dinh do chin sau thu hoach lién
quan toi do chin thu hai can phai duoce xac dinh mot
cach chinh xac, phu hop véi timg loai qua.

ba chin thu hai phu thuée vao su bién déi thanh
phan hoa hoc trong qua. Trén co s nghién ciu sur
thay déi thanh phin hoa hoc ctia qua 6i sau thu hoach &
cac do chin thu hai khac nhau da xac dinh duoc mot
s0 chi tieu cua nguyén licu & do chin thu hai va do
chin ky thuat cho ché bién nude qua nhur sau:
Bang 1: Mot s6 chi tiéu ciia nguyén licu 6i & do chin

thu hoach va do chin ky thuat

Chi tiéu Po chin
 Thuhai | Ky thuat
Chi tiéu vit ly
Mau silc vo Xanh nhat Trang xanh
L 67,42 + 0,2 48,21+ 0,56
a -15,62+0,1 -15,12 +0,1
b 1031205 | 3245805
Huong vi Thom nhe. Thom manh
Do cing thit qua 5,67+ 0,1 1,26+ 0,1
Thdnh phan hdahoc —
| Ham luong chat kho 6,5+ 0,5 86+05
| hoa tan ("Bx) L
[ Ham luong axit téng 0,70 +0,05 0,53 +0,05
s6 (%) -l
Ham luong vitamin C 90 +5 71+5

| (mgk)

Cac chi tiéu trén tuong duong voi cac do chin
duroc danh gia nhur sau:

* Do chin thu hai 1a 75-80% tuong ing véi 8590
ngay sau khi dau qua (luc nay vo qua ¢6 mau xanh
nhat, trang thai qua con chac, ¢6 huong 6i nhe).

* Po chin ky thuat dat duoc sau 5 ngay tir khi
thu hai (twong duong véi do chin 1a 95-100%) luc nay
vO qqua co mau vang, trang thai qua mén, ¢6 hwong 6i
ro, hap dan.

2. Két qua sir dung ché phdm enzym Pectinex
Ultra SP-L ting hiéu sudt thu hédi va chit luong dich
qua

Anh huéng ctia ché phdm enzym Pectinex Ultra
SP-L lam tiang hiéu suat thu hoi va chat luong dich
qua duoc xac dinh boi cac yéu t6: néng do, nhiét do
va thoi gian xar ly. Theo phuwong phap quy hoach thue
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nghiém theo ma tran Doehlert, 3 yéu to trén da duoc
xac dinh eu thé nhir sau;

Cicyéuts Mitc trén | Mite 0 | Mute duoi

| 1LNongdoenzym ) | 003 | 002 [ 001
2Thoigan(X) | 2 | 125 | 05
| 1 Nhietdo (X) 50 35 | 2

Sé thi nghiém phai tién hanh N= k*k + 1=13.

Cac ham muc tibu lua chon la: Y,: Hic¢u sudt thu
héi (%); Y.: Bo nhot cua dich ép (Cp); Yy : Ham luong
chat khé hoa tan (‘Bx)

Cac ham muc tiéu khac d{i’qc xac dinh thém la;
ham luong vitamin C (Y,), ham luong axit tong so
(Ys), dé danh gia thém vé chit luong dich qua thu
duroc sau qua trinh xtr ly enzym.

Véi cac thi nghiém trén, phuong trinh hoi quy
doi voi cac dai luong Y,, Y, Y;nhu sau:

Y= 725 + 9X+7,6X, +3,4X, - 4,5X23,5X.%
9.5X;;:!+3,5X |X:_;-0', 57X [X_'; 'I,BX‘_;X:.}.

Y= 11,8 -2,9X,-2,2X, -1,2X; +1,9X,% + 1,9X,% +3,8X,>
0,69X,X, —0,73X,X, 0,94X,X;.

Yy= 9,7+ 04X+ 0,3X,+0,1X, - 0,3X.%+ 0.4 X,X,.

Ciing tuong tir vé bé mat dap img cua hiéu suat
thu héi (Y)), do nhot (Y.), ham lwong chit kho hoa
tan (Y,) bang chuong trinh Malab dé tim ving téi wu
cho qua trinh.

Két qua thu duoe biéu dién dudi hinh 1:

B M
.00 100
0 9%
[T ]
WA 8BS . -.H
00 894
L ¥
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925 85

900 80 -

05 iy
-1

Hinh 1: Sy bién thién ctia hicu sudt thu héi, do nhot
va ham luong chit khé hoa tan cta dich qua 6i theo
ty 1é enzyme Pectinex Ultra SP-L va théi gian xit ly

Tir hinh vé thu duoc cho théy:

+ Hiéu sudt thu héi dich qua cao nhat (Y.~
80,5%) ung voi khoang X,=0,3:0,8 va X,=0,4+0,8, tic
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la & khoang nong dé enzym tir 0,023 +0,028% va thoi
gian x1r Iy enzym keéo dai tir 90+110 phat.

+ Do nhot cia dich thu duge ¢é dé nhot thap
nhat (Y= 10,2cP) trong khoang X,;=04:0,7 va
X.=04+1, tuong mg vai ty 1& enzym trong khoang
0,024 +0,027% va thoi gian xtr ly enzym kéo dai tir 90
+120 phut.

+ Ham luong chat kho cta dich thu duoc co gia
tri cao nhat (Y,,..= 10,6'Bx) trong khoang X,=0,4:0,8
va X.=0,4:0,8; twong ttng voi nong do enzym tir 0,024
+0,028% va thoi gian xur Iy enzym kéo dai tir 90+110
phut .

Cung theo hinh 1, viing gia tri téi uu chung ctia 3
dai lwong Y, Y,, Y, duoc gioi han béi gia tri cua cac
bién X, nhu sau: X;=0,4+0,7 va X,=0,4+0,8; X,= 0 tirc
la ty 1&é enzym nam trong khoang 0,024 +0,027 va
thei gian x Iy enzym kéo dai tir 90110 phut (1,5+
1,8 gio) tai nhiét do 35°C.

Tuy nhién, dé dam bao tinh kinh té clla mot
cong nghé san xuat gia tri viang téi uu duoe lua chon
dé xuit la: néng do 0,024%, thoi gian xir ly 90 phut
(1,5 gi®y) va nhiét dé i 35-40°C.

3. Sir dung ché pham enzym glucoza oxydaza
(GOD) dé 6n dinh mau sic clia nuéc qua trong qua
trinh bao quan

a. Xdc dinfr nong do enzym thich hop

Theo cic tai lieu tham khao, enzym GOD thuong
duoc str dung voi ty 1é 2 - 6 g/1000 kg san pham voi
muc dich kim ham qua trinh bién doi mau sac xay ra do
sirco mat ctia O, ctia cac san pham do uéng.

Thit qua 61 thu duoc sau qua trinh cha tach hat
duoc phoi ché thanh dich qua voi ty lé thit qua chiém
30%. Tién hanh khio sat cac thi nghiém véi ché pham
enzym Gluzym 2500 BG & cac nong do khac nhau tir 2
— 6 g/1000 g dich qua twemg duong vai cac nong do la:
0,002%, 0,003%, 0,004%, 0,005% va 0,006% va mau doi
chimg la 0% (khong bé sung enzym). Tat ¢i ciac méu
déu duge xur ly trong thoi gian 60 phut o nhiét do 35 -
40°C.

Sau thoi gian xir ly cac mau duoc dong chai va
thanh tring; phan tich danh gia ham luong vitamin C
vi sur thay déi mau sac ciia mau. Két qua thu duoce trinh
bhay o bang 2.

Bang 2: Anh huémg ctia ndng dé enzym GOD dén chit luong dich qué

Chi tiéu Trurae khi bd sung enzym Sau 3 thang Diém
VIMC VIMC cam
Néng (mgh) 3 a b (mg) n a b quan
do (%)
bC 94 44,96 -2,54 2,56 5,9 61,54 2,45 2,45 50
0,002 187 | 4437 | -236 | 224 154 | 5427 | 298 | 284 55
0003 | 203 | 4435 | 223 | 202 | 180 | 5235 | 246 | 246 | 57
0,004 239 415 | 210 | 192 216 | 5108 | -2.24 222 60
0.005 268 | 4355 | 188 | 17 | 240 | 4987 | 201 | 196 | 70
0,006 28,5 4358 | 176 | 1,68 | 265 | 4869 | -2.90 1,77 7.0

Thanh phan vitamin C bién déi kha ro rét theo
nong doé enzym; néng do cang tang thi ham luong
vitamin C bi mat cang giam, cong thire doi ching bi
mét nhiéu nhat do khong duoc bé sung enzym. Ham
lrong vitamin C bi ton thét la it nhat khi bo sung
enzym nong do 0,005%, hon khong nhiéu so voi nong

do 0,006%.

Vé mau sic (su bién mau) ctia cac mau ty lé
nghich véi nong do enzyme st dung (gia tri L tang
dan khi nong do enzym giam dan, diéu dé ching to
st bién mau tang dan), mau sic dich qua tai cac
néng do = 0,005% ngay tai thoi diém bo sung enzym
va sau thoi gian bao quan 1 thiang 1a rat tot, mau
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sang dep hon hdn cac mau khac. Tuy nhién, cung
nhu ham lwong vitamin C, su thay déi mau ctia méau
bo sung enzym nong do 0,005% va 0,006% khac nhau
khong dang ké, béi vay nong do enzym 0,005% la
nong do duoe lwa chon, phit hop cho san xuét.

b. Xdc dinh thor die¢m bo sung enzvm thich hop

Thai diém bo sung duoe tién hanh vai 2 thoi diém:
bé sung ngay sau khi cha va trude khi rot bao bi. Cace
mau sau khi duoc rét vao bao bi, dong chai duoe duoe
thanh tring; xac dinh céc chi tiéu chat luong nhu: ham
luong vitamin C, su thay déi mau sic. Két qua thu duoc
trinh bay & bang 3.
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Bing 3: Anh huéng ciia thoi diém bé sung enzym GOD dén cht luong san pham

Trong do: T1: Mau bé sung enzym ngay sau khi
cha dich qua; T2: Mau bé sung enzym truoce khi rot
bao bi.

Két qua bang 3 cho thiy: Bé sung enzym tai thoi
diém trude khi rot lo cho két qua tot hon so voi thoi
diem sau khi cha. Véi mau nay ham luong vitamin C
mat di it nhat va mau sic dich qua tai thoi diém ngay
sauhi ché bjén va sau thoi gian theo doi la sang dep
nhat so voi cac mau con lai. Piém dang gia cam quan
cho dich qua mau nay cting 1a cao nhat.

Piéu nay co thé giai thich Ia néu bé sung enzym
GOD ngay sau qua trinh cha thi n6 sé phai chuyén
héa mot luong oxi khong khi lém hon bi hoa tan vao
khoi dich qua trong qua trinh ché bién (nhue qua
trinh xur ly enzym pectinaza, pha ché...) so véi khi
duoce bo sung triege khi rot bao bi. Do vay thoi diém
bo sung enzym truoc khi déng bao bi duoc lira chon
dé tién hanh cac thi nghiém tiép theo.

Chi tiéu Trude khi bé sui Ig enzym ~ Sau Jthang biém cam
quan
Miit L _ a b . L a____l i _b i _
T1 44,35 289 | 256 | 6009 | 5363 450 65 |
i 4409 | -136 | 250 | 5556 | 154 | 178 80

¢. Xde dinh nhiét do xur ly thich hop

Nhiét d6 la mét trong nhing yéu té anh hudmg
l6m toi hoat tinh cta enzym. Néu nhiét dé qua cao
khong nhimg lam vé6 hoat enzym ma con lam bay hoi
chat thom va tao vi la cho sin phim cuéi cling.
Nguroc lai & nhiét do thap sé lam cho van téc enzym
giam, hiéu qua tac dung cuia enzym giam.

Thit qua thu duge sau qua trinh cha tach hat
duoc phoi ché thanh dich qua theo ty 1é 30% thit qua.
Cac mau thi nghiém xtr ly véi thoi gian 60 phat, néng
do enzym 0,005% va cac ngudmg nhiét dé xi ly: 20°C,
25°C, 30°C, 35°C, 40°C, 45°C va 50°C.

Sau thoi gian xtr Iy cic mau duoc thanh trming:
phén tich danh gia ham luong vitamin C va sir thay doi
mau sac ctia mau. Két qua thu duoc trinh bay & bang 4.

Bing 4. Anh huéng ctia nhi¢t do xirly dén chét luong dich qua

Chi tiéu Trudc khi bé sung enzyme Sau 3 thang Diém
VIMC VIMC cim
Nhiét (mg%) L a b (mg¥) L a b quan
- do (°0)
20 20,3 44,35 245 2,10 16,8 54,22 -2,89 2,76 54
25 245 | 4501 | 200 | 212 | 217 | 5210 | 256 | 2.5 6,0
30 267 | 447 | -18 | 177 | 245 | 4988 | 204 | 18 | 70
39 25,5 44,850 -L48 1,70 241 4895 -1,95 L75 70
40 24,0 46,10 -1,52 1,14 22,2 51,756 -2,13 1,85 6,0
|45 217 47,06 -1,54 1,84 20,9 54,76 2,17 1,90 55
50 18,8 48,58 -1,58 1,89 16,0 54,58 -2,20 2,00 5,2

Két qua thu duoe & bang 4 cho théy: Nhiét dé xirly
c6 anh hudng lon dén hi¢u qua xi ly enzim, tuy nhién
suranh hudng & méi nguomg nhiét do la khac nhau:

+ Khi nhiét do xtt Iy tir 20 - 25°C, mau séc ctia dich
qua ngay sau khi ché bién va sau 1 thang bao quan déu
sam hon so v6i cac miu con lai. Pong thoi ham luong
vitamin C cung giam di dang ké (khoang 15%).

+ O cac mau 6 nguong nhiét do xir ly cao hon (30
- 35°C), ngay sau khi ché bién va sau bao quan 1 thang
mau sac it twong déi én dinh, mau sic sang, dep, chit
luong cam quan t6t. So véi cac méau duoe xir ly & cac
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khodng nhiét do khac thi cac miu nay cho két qua tot
nhat.

+ Nguoce lai, cac méu khi duge xtt ly & cac nguong
nhiét do cao hon (40- 50°C) cho két qua kém hon, mau
sic dich qua ngay sau khi ché bién va sau 1 thang bao
quan déu saim hon so voi nguomg nhiét do 30 - 35°C.
Nhur vay khi tang nhiét do sé gay anh huéng téi hoat
d9, can tro muc do hoat dong ctia enzym. Nhu vay,
nhiét dé thich hop cho xirly dich qua 1a 30 - 35°C.

d. Xdc dinh thor gian can thiét cho hoat dong cia
enzym.
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Thit qua thu duge sau qua trinh cha tach hat duoc
phéi ché thanh dich qua theo ty 16 30% thit qua. Cic méu
thi nghiém duoe tién hanh xit IV enzym GOD voi nong
d6 0,005%, & nhiét do: 30 - 35°C trong cac khoang thoi
gian xit ly: 15 phut, 25 phit, 35 phut va 45 phut.

Sau théi gian xtr Iy cac mau duoc thanh trung va
xac dinh cac chi tieu vé chat lwong nh: Ham luong
vitamin C va sur thay déi mau sac. Két qua duoc trinh

bay & bang 5.

Bang 5: Anh huong ciia thoi gian xit 1y dén chat luong dich qua.

Chitiéu | ~Truoe khi bo sung enzym Sau 3 thang biem
i cam
Thoi VTN_K' I a b Vil L a b (uan
_gian (phut) (mgh) - (mgh)
0o 93 45,05 223 | 215 55 61,55 -2,53 346 5
15 18,5 44,84 2,24 2,19 15,8 53,95 2,41 247 6
30 25,7 44,74 2,25 212 24,5 4804 | 236 | 230 8
45 270 .77 2,25 214 20,2 47,15 -2.29 222 9
60 269 14,76 2,27 2,17 24,0 4880 | 233 | 221 8

Qua két qua thu duge & bang 5 cho thay: thoi gian
b sung enzym cang dai thi tac dung cta enzym cang
ro rét. Mau co thoi gian xir ly 1a 45 phat 6 ham luong
vitamin C con lai cao nhat, mau sic t6t nhat, dep nhat
s0 voi cac mau con lai ngay tai thoi diém sau khi ché
bién va sau 1 thang bao quan.

Piéu nay co thé giai thich rang, néu thoi gian tac
dong cta enzym cang dai thi co chat glucoza cang bi
mat di nhiéu, din dén 1a ham luong O, trong mau giam
di nhiéu. Chinh diéu nay da trc ché sy hoat dong cua
phin lén cac enzym dac biét la polyphenoloxidaza,

giam si hinh thanh cdc sin pham ¢6 mau gay bicn mau
dich qua trong thoi gian bao quan.

Téng hop cac két qua trén co thé két luan: nong
do bé sung enzym, thoi diém ba sung, nhiét do va thoi
gian xit ly thich hop vao qua trinh sin xuit nuoc 6i
nhu sau: Nong do enzym: 0,005%; thoi diém bo sung:
Truoe khi dong bao bi; nhiét do thich hop cho enzym
hoat dong la: 30°C — 35°C; thoi gian toi thiéu cho
enzym hoat dong la 45 phit truée khi thanh trung.

Tir cac két qua thu duoc xin dé xuat quy trinh
cong nghé ché bién nudéc 6i nhir sau:

Nguyén liéu . Lura chon, = Rita sach o Cha tach .
(Qua 6i) | phan loai it i i ‘hat
Xirly enzyme Ultra SP-L i =1 - Gia nhiét
(n°=0,024%, ©=1,5 gid, o Péng hoa — Phéi ché — | (85°C,t=3 | —
t"=35-40°C) phut)
Xir ly enzyme GOD . Thanh triing
(n"=0,005%,t=45 phut, — | Pongbaobi | — (85"C, =10 — | Lamnguéi | —
t*=30-35°C) phuit

—

[ NuocOl
IV. KET LUAN

Két qua nghién ctru cho thdy hiéu sudt thu hoj,
chit luong va hién twong bién mau ctia nwdc 6i duge
cai thién ro rét nho c6 sy tham gia ctia ché phim
enzym pectinex UlTraSP-LL va enzym glucoza
oxydaza, cu thé:

Khi sir dung ché pham Pectinex Ultra SP- L &
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cac ché do cong nghé thich hop: Nong do enzym la
0,024% trong thoi gian 1,5 gidr & nhiét do 35-40°C da
lam tang hiéu sudt thu hoi dich qua tr 25-28%.

Khi stt dung ché phim glucoza oxydaza & cac
ché do cong nghé thich hop: Nong do enzym la
0,005%, trong théi gian 45 phut & nhiét do 30-35°C da
gitip 6n dinh mau ctia sdn pham trong thoi gian dai.
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IMPROVING QUALITY OF GUAVA JUICE
WITH APPLICATION OF PECTINASE AND GLUCOSE OXIDASE

Hoang Thi Le Hang, Nguyen Duc Hanh, Nguyen Khac Trung

Summary
Guava juice is a drink with attractive flavor and high nutrition value. However, the product is still not highly
accepted by the consumers despite the growing demand in healthy natural produce such as guava juice.
The main reason is product discoloration before it reaches the final consumers and the other reason is

relative high cost price that is not affordable for the consumers with low and medium incomes. Application
of pectinex Ultra SP-L with concentration of 0.024% for one and a half hours at 3540°C helped to increase
the juice extraction effect for more than 25% and thus helped to reduce the product cost price. In addition,
application of glucooxidase with concentration of 0.005% for 45 minutes at 30-35"C helped to stabilize the

product color for long period of time.

Key words: Guava juice, pectinex SP-L, glucooxidase, color stabilization, GOD.
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