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A study on processing conditions of fermented acerola juice
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ABSTRACT

This study investigated some key processing steps of fermented acerola
juice, including variety, maturity, enzyme treatment, sugar concentration
and fermentation and pasteurization conditions. One or two-factor exper-
iments were randomly designed to determine the most suitable processing
variables based on the investigated parameters, including the content of
vitamin C, sensory quality and physicochemical properties of the resul-
tant juice.

The results showed that the Brazil variety (Malpiphia emarginata D.C)
had highest vitamin C content (1567.9 mg/100 g), followed by sour vari-
ety (Malpiphia glabra L.) (882.9 mg/100 g) and sweet variety (Malpiphia
punicifolia L.) (630.4 mg/100 g). However, according to sensory evalu-
ation results, the sour acerola juice after fermentation had the highest
overall score, indicating to be the most suitable for processing. The fer-
mented juice of sour acerola variety at 100% maturity had the highest
sensory score and vitamin C content compared to other levels of ma-
turity. In order to enhance the clarity of acelora juice, the addition of
0.15% pectinase enzyme (Pectinex ultra SPL, Novozymes) was the most
effective compared to 0.05 and 0.1% (w/w) enzyme concentrations. The
fermentation at 15°C in 48 hours with 22% sugar concentration and 0.1%
commercial yeast (Saf-instant, France) obtained the highest quality fer-
mented juice. The fermented product was pasteurized at 80°C for 10
minutes to stop fermentation process as well as to retain the color and
taste of the fermented juice. The good quality of the fermented acerola
juice, in terms of physicochemical, sensory and microbiological properties
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1. Dat Van Dé

TOM TAT

Dé tai da nghién ctu mot s6 thong s6 ky thuat chinh trong quy trinh
ché bién nuéc so ri 1én men bao gom gidng so ri, do6 chin ciia gidng,
bd sung enzyme pectinex, ndng do dudng, diéu kién lén men va ché do
thanh triing. Céc thi nghiem dugc thiét ké theo kidu hoan toan ngiu
nhién mot hodc hai yéu t6, dé xac dinh cac yéu té xit 1y phit hop nhét
dya trén cac thong s6 danh gi4, bao gom ham lugng vitamin C, chét
lugng cdm quan va tinh chit héa Iy clia nuée qua.

Nghién cttu cho thiy gidng so ri Brazil (Malpiphia emarginata DC) c6
ham lugng vitamin C cao nhat (1567,9 mg/100 g), tiép theo la giéng
sd 1i chua (Malpiphia glabra 1.) (882,9 mg/100 g) va gidng so ri ngot
(Malpiphia punicifolia L.) (630,4 mg/100 g). Tuy nhién, theo két qua
danh gia cAm quan, so ri chua sau lén men cé diém téng thé cao nhét,
phit hgp cho qua trinh ché bién. Nuéc 1én men thu duge tit gibng so ri
chua nay & d6 chin 100% dat diém cidm quan v ham lugng vitamin C
cao nhét so v6i cac mic do chin khac. Dé hd trg lam trong dich qua, ty
l¢ bd sung enzyme pectinase (Pectinex ultra SPL, Novozymes) 0,15% c6
hiéu qua hon so véi véi ti 1& 0,05% va 0,1%. Quéa trinh 1én men & nhigt
d6 15°C trong 48 gid v6i ndng do dudng 22% va ti 16 men (Saf-instant,
Phap) bd sung 0,1% cho nuéc lén men so ri c6 chat luong t6t chat. San
pham sau len men dugc thanh trimg & 80°C trong 10 phut tc ché dugce
qué trinh lén men ciing nhu git dugc mau sic, mui vi cho san pham
nuéc so ri 1én men. Sau 6 thang bdo quan, chat lugng dinh dudng, cam
quan va vi sinh vat cia sin pham thay d6i khong dang ké.

ngudi, ¢6 huong vi thom ngon. Ham lugng vita-
min C trong so ri rat doi dao, chiém 695 - 4827

San pham nudc qui lén men c6 do con thap
la mot san pham gia tri dinh dudng cao va cé
lgi cho stic khoe (Delva & Schneider, 2013). Hién
nay, san pham nay dang 14 mot loai dd udng giai
khat dudc wa chudong trén thi truong thé gisi, dac
biét 14 caAc nu6c My, Phap, Anh. San pham dugc
yéu thich khong chi vi gia tri dinh dudng ma vi
day 1a loai d6 ubng thich hop véi moi lita tudi
didc biét la phyu n@ va nguoi gia. Nuée qua 1én
men c¢6 ham lugng con khong cao nhung di tao
nén sy kich thich tiéu héa, giip bita &n tré nén
ngon miéng hon, khéng gay say nhu mot sé san
pham do udng c6 con khac.

So ri dugc biét dén nhu mot loai qua c¢6 thanh
phan dinh dudng cao rat c6 1¢i cho sitc khde con

mg/100 g (Delva & Schneider, 2013), cao hon 6i
gap 5 — 20 lan va cao hon xoai khoang 10 - 15 1an
(Lam, 2009). So ri 1a loai cay an qué c¢6 trai nho,
vé méng duge trong phd bién ¢ khu viyc dong
bang song Cttu Long, tuy nhién ching rat dé bi
dap va hu héng, dan dén thai gian bdo quan ngan.
V6i thd nhudng thuan lgi ciing diéu kien khi hau
nhiét déi gié mua cling nhu cac didu kién sinh thai
khéac da mang lai san lugng 16n (10000 tan/nam).
Do vay, néu tan dung dugc nguyen lidu so ri dé
ché bién thanh san pham c6 gia tri, nhu 1a nuée
ubng lén men c6 chat lugng cao vé dinh dudng va
cam quan, 1 can thiét. Nghién cttu nay da dugc
thuc hién dé xac dinh cac thong s6 chinh trong
quy trinh ché bién nudc so ri 1én men.
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2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Nguyén vat liéu

So ri duge mua tit huyén Go Cong - Tién Giang
vao lic sang s6m mdi thu hoach, trong thoi gian
tit thang 3 — 12/2017. Nguyen lieu duge lya chon
theo tiéu chi nhu trai dong déu vé kich cd, con
nguyén ven, khong bi dap nat va sau dé dugc
phan loai theo yéu cau clia titng thi nghiém.

Ché pham Enzyme Pectinex ultra SP-L (chita
polygalacturonase EC 3.2.1.15) nhap khau ciia
Novozymes. NAm men st dung 13 loai nAm men
thuong mai siy kho (Saccharomyces cerevisiae),
v6i nhan hiéu “Saf-instant” xuét xi tit Phap.

2.1.1. Khao sat sy anh hudng cta giéng so ri dén
chit lugng san pham

Dé danh gia chat lugng nguyen liu va xac dinh
giéng so ri thich hop dé lam san pham nudc so ri
len men, ba giéng so ri gom: so ri ngot (Malpiphia
punicifolia L.), s6 ri chua (Malpiphia glabra L.) va
so ri Brazil (Malpiphia emarginata D.C) da duge
khéo sat cac chi tiéu nhu do Brix; axit tdng; pH;
vitamin C va danh gia cdm quan dé chon ra giéng
duge ua thich nhéat.

2.1.2. Khao sat anh huéng ctia do6 chin nguyén liéu
sd ri dén chit lugng san pham

Ba mic do chin cta so ri duge nghién ctu bao
gom: 85% (do chin trudng thanh khi thu hoach,
mau xanh chuyén hong nhat sang), 90% (bat dau
chuyén tit xanh hong qua dé hong sang) va 100%
(mau vé qua chuyén dé sam hoan toan) da duge
kho sat nham xac dinh d6 chin thich hop cta
nguyén liéu phit hop véi quy trinh ché bién nuée
sd ri lén men. Nu6c sd ri trude va sau lén men
duge danh giad vé do Brix, axit tdng, ham lugng
vitamin C, duong téng va dudng khi; vd cAm
quan nudc so ri sau khi 1én men.

2.1.3. Khao sat anh hudng cta ty 1é enzyme bd
sung hé trg lam trong san pham

Dé xac dinh t§ 1é enzyme thich hop hé trg lam
trong dich qua, thi nghiém 1 yéu t6 gdm 4 ndng do
enzyme: 0% (ddi chiing); 0,05%; 0,1% va 0,15%
da dude thiyce hién véi 3 1an lip lai va tién hanh
danh gia ty lé thu hoi dich qud, do Brix, axit
téng, vitamin C, dudng téng, dudng khit va do
trong nudéc so ri sau lén men bang phuong phap
cAm quan.

2.1.4. Khao sat anh hudng ndng dé dudng ctia dich
lén men dén chét lugng san pham

D@ tim ra dugc nong do dudng (dudng saccha-
rose tinh luyén) thich hgp cho dich lén men, thi
nghiem 1 yéu t6 gdom 4 noéng do dudng bd sung
vao dich len men: 0% (ddi chiing), 20%, 22%, 24%
da dugc thuc hien véi 3 lan lap lai va tién hanh
danh gia do Brix, axit téng, vitamin C, dudng
téng, duong khit, do cdn va danh gida cAm quan
vi sdn pham.

2.1.5. Khao sat anh hudng ctia ty 16 men bd sung
dén chit lugng san pham

Dé xéc dinh ti 16 men bd sung thich hgp cho
len men, dat do con mong muén cho san pham
(< 5%) dong thoi dat diém danh gia cAm quan
cao, thi nghiem 1 yéu t6 gdm 4 t¥ 1é men b sung:
0% (d6i ching); 0,05%; 0,1% va 0,15% da duge
thyre hien v6i 3 1an 1ap lai va tién hanh danh gia
cac chi tieu do Brix, axit tong, vitamin C, dudng
tdng, dudng khit, do con va cdm quan san pham.

2.1.6. Khao sat sy anh hudng ctia nhiét do va thoi
gian 1én men dén chit lugng san pham

Dé xéc dinh dugc nhiét do va thoi gian thich
hop cho quéa trinh lén men, thi nghiém 2 yéu t6
hoan toan ngau nhién da dude thiye hién véi yéu
t6 1 1a thoi gian (1, 2 va 3 ngay) va yéu t6 2 la
nhiét do (15 va 30°C). Thi nghiem duge 1ap lai 3
lan va tién hanh danh gia do Brix, axit tdng, pH,
vitamin C v cam quan san pham.

2.1.7. Khao sat ché do thanh tring anh huéng dén
chit lugng san pham

Nhim xac dinh dugc nhiét do va thai gian thich
hop dé tic ché qua trinh lén men, ddm béo chi tieu
vi sinh thuc pham, thi nghiém 2 yéu t6 hoan toan
ngau nhién da dudgc thie hién véi yéu t6 1 13 nhiét
do thanh tring (80 va 859C) va yéu t6 2 1a thoi
gian (5, 10, 15 phut). Thi nghiém duge lap lai 3
lan va tién hanh danh gia do Brix, axit tdng, pH,
vitamin C v cdm quan san pham.

2.2. Danh gia chit lugng san phim sau 6 thang
bao quan

San pham nuéc so ri lén men sau 6 thang béo
quan dugc danh gia sy thay doi clia mot sb chi
tieu héa hoc nhw: do Brix, axit tdng, ham lugng
vitamin C, ham lugng dudng téng, duong khit, do
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con, va chi tieu vi sinh theo QCVN 6-3:2010/BYT
(QCVN, 2010).

2.3. Phuong phap phan tich cac chi tiéu

Do Brix dugc do bing khtic xa ké Atago (Nhat)
v6i thang do 0-33°Bx va 01 s6 1é. Axit tong
dugc xac dinh bing cach chudn do NaOH 0,1N
(Tran & ctv., 2004). Vitamin C duge xac dinh
bing phuong phap chuan do 2,6-Diclorophenol
indophenol (Nguyen, 2004). Dudng téng, dudng
khit dugc xac dinh bing phuong phap Ferry
cyanure (Nguyen, 2004). D con duge do béng
phuong phap chung ciat theo TCVN 8008:2009.
Mau sic do biang may do may CR-400 Minoltal
(Nhat) theo hé L*, a* b* bing cach do 3 vi tri
khac nhau trén trai, do mdi mau 10 trai va lay
trung binh két qua do duge.

Danh gia cAm quan 14 mot trong nhing chi
tiéu quan trong trong nghién cttu nay, nhin chung
ngudi tiéu dung c¢6 khuynh huéng lya chon sén
pham c6 chat lugng cam quan t6t (mau sic,
mui, vi vd trang thai). Theo Lawless & Hey-
mann (2010), tuy thudc vao muc tiéu cla ting
thi nghiém, cac phuong phap thich hgp va cam
quan vien da dugce san loc va huén luyén. Cu thé,
phép thit so hang dugc lya chon khi xac dinh sy
khéac nhau gitta cdc mau (céc loai giong so ri) khi
khong biét chinh x4c ban chit ctia sy khac biét.
Phép thit so hang thi hiéu (thang diém 9) dugc sit
dung dé danh gia cam quan trong nghién ctu khi
su khéac bigt vé cac chi titu cdm quan giita céc
méu la rat it. Cac cam quan vién da dugc mdoi
ném thit san pham va danh gia mitc do wa thich
bing thang diém da dugc dinh nghia trude thong
qua cac thudt ngit mo ta cap do hai long, wa thich.
Ngoai ra, theo Ha (2000), méi mau duge mé héa
ngau nhién bing 3 chit s ngiu nhién va cac méiu
duge danh gia v6i 3 lan lip lai. Hoi dong cam
quan gom 15 - 30 cAm quan vién da dudc chon
loc v huin luyén vé cach danh gid cAm quan,
thuat ngtt st dung, ban chat clia sin pham va
phuong phép danh gia. Cac cdm quan vién (c6
tudi tir 20 dén 35) duge chon lya tham gia danh
gia phai la nhitng ngudi da tung sit dung qua san
pham nuéc uéng lén men va hiéu duge céc dic
tinh ctia san pham (Stone & Sidel, 2004). Trong
qué trinh huin luyén, cac cAm quan vién da mo
ta dude cac thuat ng nhu mau sic, mui, vi, miii
vi v trang thai clia san pham. Téng hop cac két
qué va théng nhét cac thuat ngit sit dung trong
qué trinh danh gia béi hoi dong danh gid cam
quan (Rocha & Bolini, 2015). Cu thé, vi hai hoa

duge cac cdm quan vién danh gid khi ném sin
pham trong mot khoang thsi gian nhat dinh (1
phit) va cdm nhan khi ¢6 vi tu nhién cia so ri.
D6i v6i danh gia vé mii vi, ngoai viéc ném san
pham, cAdm quan vién con phai nudt va sau dé
cdm nhan vé mui vi.

2.4. Xit ly sb liéu

S6 lieu thu thap duge xit 1y théng ké bing phan
mém JMP 10.0 va Microsoft Excel 2013.

3. Két Qua va Thao Luan

3.1. Anh hudng ctia gibng so ri dén chit lugng
san pham

Viéc lua chon gidng nguyén liéu thich hgp cho
ché bién c6 vai trdo quan trong quyét dinh dén
chat lugng ctia san pham. Bang 1 trinh bay anh
hudng ctia 3 loai gidng so ri dén chat lugng hoa
hoc vi cAm quan cia san pham nuéc so ri lén
men.

Két qua & Bang 1 cho thay, truéc khi lén men,
ham lugng axit tong va vitamin C ciia giong so
ri ngot thap hon 2 giéng so ri chua va Brazil; két
qud nay tuong tng véi két qui céong bd bsi Bo
Nong Nghiep Hoa Ky vé do Brix (7,69 %), ham
lugng vitamin C (1677,6 g). Sau khi lén men, do
Brix, axit, pH va vitamin C va cadm quan gitta
cic mau c6 sy khac biet ¥ nghia vé mat théng ké
& do tin cay 95%. Diéu nay chitng t6 3 gidng so
ri khac nhau vé tinh chat, dac diém anh hudng
dén chét lugng san pham. Téng hop cac két qua
binh luin clia cidc cdm quan vién, mau nudc lén
men ché bién tir gibng so ri chua da duge danh
gia 13 mau ngon hon (0,59 diém) vi chua ngot hai
hoa, mui thom. Mau so ri ngot theo danh gia c6
vi ngot, thiéu do chua, mau vang nhat hon, mii
khong thom so véi 2 mau con lai. Mau so ri Brazil
duge danh gia tuy mui thom, mau dep nhung c6
vi chua git, kh6 uéng (Hinh 1).

Tit cac két qua phan tich thanh phan hoéa hoc
clia nguyen lieu vd clia san pham lén men cho
thay gidng so ri chua c6 cidc thanh phan dinh
duéng cao hon so ri ngot va thap hon so ri Brazil.
Tuy nhién vé mat cAm quan thi giéng so ri chua
duge danh gia cao nhat bdi hoi dong danh gia
cam quan, dong thoi giéng so ri chua 13 gidng
dugce trong nhiéu ¢ Viet Nam v c6 gia thanh
thap. Do do, giéng so ri chua da dugc chon lam
nguyen li¢u chinh dé nghién citu ché bién nuée so

Tap chi Nong nghiép va Phdt trién 17(5)

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

127

15,3 £ 0,6
1,16 £ 0,06
2,60° + 0,08

1337,6* + 28,85

16,7° + 0,6

0,96° + 0,04

2,99 + 0,03
728,93P + 9,92

18,7 + 0,6
0,57¢ + 0,07
3,23% + 0,02

542,63¢ + 7,72

8,3° £ 0.6
1,158 £ 0,06
2,69¢ £ 0,08

1567,87* + 68,21

8,0° + 0,0
0,96° + 0,04
2,99 + 0,03

9,0 + 0,0
630,35¢ + 5,76 882,93P + 17,78

0,57¢ + 0,07
3,23% + 0,02

Do Brix (%)

—
N
<
—

an)
o
[
°
0N
=
Q
oE
@ =
— O
=l
k)
=175}
<
n
+~
O'
=Y0)
=
o
o~
©
o n
Q
S
[=}
Q
<
g =
g an)
/§ g
3 175!
=
—
i)
— | =
~ <]
o | E
o | S|s
2 |L=
Dl =
o0 | =@
o |~z
< Lo
= D
5 1
=
=i I
=
o
gl e
3] o
a0
£ =
© o
Lo} —
, ©
g A
O
o.
=
@
\O
=
=
«S
=
o,
=
=]
P
=
=
—
o0
g
@
[2a)

Axit téng (%)

bo pH

Vitamin C (mg/100 g)

- 0,44

0,59

-0,15P

ém cam quan

bi

#°Trong mot hang, cac gia tri c6 cung ky tu thi khac nhau khong c¢6 y nghia & do tin cay 95%

ri lén men.

3.2. Anh hudng ctia dé chin nguyén liéu so ri
dén chit lugng sian phim

Trong cong nghiép ché bién thuc pham, viec
x4c dinh do chin nguyeén liéu thich cho sdn xuét
1 can thiét. Két qua danh gia do chin nguyén liéu
va san pham ché bién duge trinh bay lan lugt &
Bang 2 va Hinh 2.

Két qua & Bang 2 cho thiy cac chi tiu héa hoc
gitta cdc miu khong c6 sy khac biét ¥ nghia vé
mat thong ke véi P > 0,05. Ham lugng vitamin
C & 3 do chin c6 sy khéac biét § nghia vé mét
théng ke v6i P < 0,05. Theo Vendramini & Trugo
(2000), trai so ri ¢c6 ham lugng vitamin C gidm
dan khi do chin ctia trai tang lén. Nguyén nhan
13 do té bao thit qui phan chia trong giai doan
chin, céc phan tng trao ddi xay ra & cudng do cao
va, doi hoi sy ¢6 mat clia nhitng hop chat chéng
oxy hoéa, trong d6 vitamin C déng vai tro quan
trong (Horemans & ctv., 2000; Johnson, 2003).
Bén canh d6 ham lugng duong tang lén va do
axit sé c6 xu hudéng giam do c6 sy thay ddi phitc
tap vé mit héa sinh trong quéa trinh truéng thanh
cua trai.

Theo két qua & Bang 2 v Hinh 2, c¢6 sy khéc
bigt vé mat thong ké gitta trai so ri 6 cac do chin
khac nhau khi danh gia bing phuong phap cam
quan vi do ludng bang thiét bi. Gia tri L* dic
trung cho cudng do sang t6i, gia tri a* dic trung
cho sic do dé va xanh 14 cay, gia tri b* dic trung
cho sic do mau xanh duong dén vang. Tu 3 gia
tri nay c6 thé tinh toan duge mau sic khac nhau
gitta cac mAu. Ngoai ra, trong cac nghién ctu tiép
theo, can tinh toan syt tuong quan vé mau sic giita
danh gia cAm quan v do ludng bang thiét bi.

Két qua & Bang 3 cho thiy do Brix, axit va
vitamin C sau khi lén men theo do chin cta so
ri khong c6 su khéac biét v6i do tin cay 95%. Vé
ty 1é thu hoi thi do chin 90% dat ty & thu hoi
cao hon hai do chin con lai. Déi vé6i ty lé hao
hut vitamin C sau 2 ngay lén men tit 16,59% dén
20,71%. Dong thdi qua két qua cdm quan, cac chi
tidu mau sic, mii, vi ¢6 sy khéac biét rat ¥ nghia
véi do tin cay 95%. V6i do chin dat 100% thi dugce
danh gia cao va chap nhan bdi cac cAm quan vién
nhiéu hon vé ca 3 chi tieu mau sic, mui, vi: mau
vang trong, c6 huong thom dac trung clia qué so
ri chin va sin pham lén men, vi chua ngot hai
hoa (c6 ti s6 Brix/axit nim trong gi6i han yéu
cau theo TCN612:2005 dbi v6i nude dita co dac).
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(a)

(b)

(©

(a) (b) (©)

Hinh 1. Ba giéng so ri va san pham clia ba giéng so ri sau 1én men.
(a): So ri Brazil va san phadm sau lén men; (b): So ri chua va san phdm sau lén men; (c): So ri ngot va san

2 ~
pham sau 1&é men.

Tt két qua chi tiéu héa hoc v cdm quan, so ri
chin 100% da dugc chon dé nghién cttu nudc so
ri 1én men.

3.3. Anh huéng cta ty 16 enzyme bd sung hd
trg lam trong san pham

Nhin chung, do trong ctia san pham nudc giai
khat néi chung va san pham nuéce so ri lén men 13
mot trong nhitng chi tiéu chat lugng quan trong.
Cé6 nhiéu phuong phap xit Iy lam trong dich qua,
tuy nhién viéc sit dung enzyme nhu enzyme pecti-
nase 1a mot trong nhiing phuong phap xi 1y hiéu
qué hon cd, vé chat lugng va chi phi (Sharma &
ctv., 2017). Ngoai ra, viéc tng dung enzyme lam
tang t{ le thu hoi dich qua cling duge tng dung
rong rai. Trong nghién ciu nay, &nh hudng cia
xit Iy enzyme dén ti lé thu hoi va su thay doi
thanh phan hod 1y ctia nudc so ri truge khi lén
men (Bang 4) va sau khi 1én men (Béang 5) da
duge nghién citu nhim xéac dinh ti 1¢ enzyme bo
sung thich hgp.

Bang 4 cho thiy céc chi tiéu héa hoc khong cé
su khac bigt ¥ nghia vé mit thong ke (P > 0,05).
Diéu nay cho thay cac chi tieu hoa hoc bi anh
hudng khong déang ké béi xit Iy enzyme. Khi c6
xt 1y enzyme, ty 1é thu hdi dich qua cao hon rat
nhiéu (74,57% dén 82,1%) so v6i mau khong xt
Iy (9,07%). Mat khac, khi tang nong do enzyme
bé sung tit 0,05% dén 0,15% thi qua trinh loc rit
ngan thai gian va thie hien dé dang hon, trong
khi d6 khong lam thay ddi chat lugng hoa hoc
cua dich qué.

Qua két qua Bang 5 cho thiy céac chi tiéu hoa
hoc cta cac nghiém thic khong c6 sy khac biét

vé mat théng ke (véi P > 0,05). Vé diém cam
quan do trong gitta cdc mau cé sy khac biét ¢
¥ nghia (v6i P < 0,05). Mau d6i chiing khong
duge chap nhan do san pham duc, c6 nhiéu cin
bdi cdc cAm quan vién. Cac mau con lai dugce
danh gia cao hon vé do trong. Bén canh dé, chiing
téi nhan thay sic dé clia dich qua ting dan khi
tang luong enzyme bd sung tit 0,05% dén 0,15%.
Theo béo céo clia Sharma & ctv. (2017), viéc ting
dung enzyme gitp céc té bao thit qlia duge pha
v& nhanh chéng, gitp cho ti 1é thu hdi ting dang
ké, dong thai cac sic tb ciing duge gidi phéng dé
dang hon. Tuy nhién, can c6 nhitng nghién citu
tiép vé toi wu hoa diéu kién xi Iy enzyme nhim
gia ting ti 16 thu hoi.

Nhu vay, nong do 0,15% cho ty 1é thu hoi cao
nhéat, dich trong va mau dep, tdéc do loc nhanh,
ham lugng vitamin C mét tuong déi thap. Do do,
ty 16 enzyme xit Iy 1 0,15% da dugc chon dé thuc
hién cac thi nghiém tiép theo.

3.4. Anh hudng néng d6 dudng ciia dich lén
men dén chit lugng san pham

Nhin chung, chat lugng ctia san pham bi anh
hudéng dang ké béi cac diéu kien len men. Trong
nghién citu nay, cac diéu kién lén men nhu nong
do duong (Bang 6), ti lé nAm men (Bang 7), nhigt
do va thoi gian lén men (Bang 8) da dugc xac
dinh sao cho chét lugng hoa 1y v cAm quan la
t6t nhat.

Qua két qua Bang 6 cho thiy do Brix, dudng
téng, duong khit va do con c6 sy khac biet rat §
nghia (P < 0,05), diéu nay chiing t6 ham lugng
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Bang 2. Két qua phan tich thanh phan héa Iy nguyén lieu so ri theo 3 do chin

. en Do chin

Chi tieu 5% 90% 100%

Do Brix (%) 8T = 1.0 91" = 1.0 96" = 1.3

Axit téng (%) 0,88% + 0,26 0,81% + 0,23 0,78% + 0,12

Vitamin C (mg/100g) 1178,53 + 89,40 1024,50° + 33,50 899,20° + 32,69

Puong khit (%) TATE + 1,22 7.31% + 0,99 7.68% + 1,11

Duong téng (%) 6,845 + 0,84 7.29% + 0,95 7484 + 1,13

Mau sic L* 7551% + 4,08 68,75 + 337  5538° + 2,38
a* 1,66 + 4,27 18,10 + 2,77 34,15 + 1,91
b 39,00% + 1,41 35,25 + 0,69  27,39" + 341

2 °Trong mot hang, cac gia tri c6 cung ky tu thi khac nhau khong c¢6 y nghia & do tin cay 95%.

(85%) (90%) (100%) (85%) (90%) (100%)
Hinh 2. Nguyén liéu so ri va sdn phdm nuéc lén men tir so ri & 3 mitc do chin.
Bang 3. Két qua thanh phan héa hoc va cAm quan clia nuéc so ri 1én men
o an Do chin
Chi tieu 85% 90% 100%
Ti le thu hoi (%) 55,97* £+ 3,00 60,38% + 4,29 54,53* £+ 3,70
Do Brix (%) 19,4* £+ 0,2 19,4* + 0,8 19,6 £ 0,5
Axit téng (%) 0,65* £ 0,03 0,63* £ 0,01 0,65* £ 0,03
Vitamin C (mg/100 g) 648,40* £ 120,74 547,64* £ 71,81 621,36* £ 57,57
Diém cam quan mau sic 5,56P 4,59¢ 6,152
Diém ciAm quan mii 3,97°¢ 4,81° 5,96
Diém cam quan vi 3,93¢ 4,370 5,452
Cam quan chung 3,79¢ 4,96 6,152

#°Trong mot hang, cac gia tri c6 cung ky tu thi khac nhau khong c¢6 y nghia & do tin cay 95%.

dudng anh huéng dén qua trinh lén men san
pham. Di1t dugc xem la co chat thic day cho qua
trinh lén men nhung khi dich 1én men dat 24%
duong thi qua trinh lén men cham, do con dat
3,27 do trong khi 20% duong la 4,57 do trong
cung thai gian va nhiét do 1én men. Theo Arroyo-
Lopez & ctv. (2009), téc do sinh trudng clia nam
men c6 thé giam khi tang nong do duong tir 20
dén 30%, két qua cho thiy ndong do duong toi

uu 13 28,4%. Tuy nhién, tuy thuoc vao diéu kién
lén men nhu ti 16 nAm men, loai ndm men, pH,
nong do duong va loai dudng, nhiét d6 lén men c6
anh hudng dang ké dén qué trinh lén men. Trong
nghién citu nay, ti 1é nAm men, nhiét do va thoi
gian 1én men ciing duge nghién ctiu va trinh bay
bén dudi.

Qua két cAm quan vi cho thiy méau dich lén
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Bang 5. Két qua thanh phan héa hoc v cdm quan ciia nuéc so ri sau khi lén men theo ty 1é enzyme

Ty 1é enzyme

Chi tieu Dé1 chiing 0.05% 0.1% 0.15%

Do Brix (%) 19,2* + 0,6 19,9* £ 0,3 19,9 + 0,7 19,9* + 0,3
Axit téng (%) 0,58* & 0,02 0,59* + 0,03 0,61* & 0,04 0,60* + 0,05
Vitamin C (mg/100 g) 635,87* + 124,73  649,96* + 131,55 662,80* + 118,17  646,76* + 117,02
Duong khit (%) 13,828 + 0,57 14,97% 4+ 1,00 14,96 + 0,87 15,08% + 0,63
Dudng téng (%) 15,62* + 1,40 16,55% 4+ 0,91 16,58* 4 0,72 16,312 + 0,74
Cam quan do trong 3,00¢ 6,73P 6,842 6,932

#“Trong mot hang, cac gia tri ¢6 cuing ky tu thi khac nhau khong ¢6 y nghia & do tin cay 95%.

Bang 4. Két qua thanh phan héa 1y ctia nude so ri sau khi xt 1§ enzyme va trudc khi lén men

Ty 1é enzyme

Chi tieu Dé1 chitng 0,05% 0.1% 0.15%

Ti le thu hoi (%) 9,07* £+ 0,71 74,57° £+ 2,80 T7,47° £+ 3,43 82,10 £ 4,07
Do Brix (%) 7,8% + 0,3 7,9* + 0,1 7,9* + 0,1 7,9* + 0,1
Axit téng (%) 0,56 £ 0,02 0,58* £+ 0,03 0,57* £ 0,02 0,59* £ 0,02
Vitamin C (mg/100 g) 812,20* + 159,4 768,47* + 127,50 763,77* + 139,60 764,30* + 144,85
Duong khit (%) 5,75* £ 0,16 5,81% £ 0,09 5,82% 4 0,27 5,96* + 0,22
Duong téng (%) 5,98 £ 0,11 6,16 £+ 0,22 6,19 + 0,26 6,27* + 0,31

m.cﬂdem mo6t hang, cac gia tri c6 cung ky tu thi khac nhau khong c¢6 y nghia 6 do tin cay 95%.

www.jad.hcmuaf.edu.vn

& Phat trién 17(5)

iép va

Tap cht Nong nghi


http://jad.hcmuaf.edu.vn

131

Chi Minh

d

Truong Dai hoc Nong Lam TP. H

"%G6 A€d> ury Op o eIYSu £ 00 JUOY neyu deyy 1Y) Ay 43 Sund 9o i1y ¢18 ogo ‘Sury jow Juoy,,

-e

4020 «88°0 260°0- pE0°T- uenb uren)
0€°0 F -02'F GT'0 F LG°€ 90°0 F (LT°€ ,00°0 Qo 0
LLOF 59S°9T  €9°0 F 0qlP'LT  9L°0 F qu86'8T  0S°0 F 2L50C (%) Suoy Suong
CL'0 F 63'GT  LS'0 F qe9EFT  OT'T F 8€°CT gL'0 F 5916 (%) nys Suong
96'8C F «T10°€GS  89'SV F «TCLEC  9GTF F «60°CFS  69°GS F «16'FPS  (8001/Swr) O ururejrp
70°0 F «65°0 70°0 F «LG°0 G0'0 F eSS0 20’0 F 970 (%) Buoy yxy
€0 F pS'61 1°0 F 50°0¢ %'0 F 48°0¢ «0'TC (%) xug 0@
%ST 0 %10 . %S0°0 sunp 10 non 10
uawr 9] AT, Tt

uowr 9 £3 0O} USWI UQ[ IYY Nes LI Os opnu eno uenb wgd ga 00y eoy ugyd yueyy enb 393 *4 Sueq

"%G6 48> ur) Op © erysSu £ 95 Juoyy neyu deyy Yy 1y £ Fund 9o {19 LIS 01 ‘Jury J0W UL,

qI€0 L8°0 5GT°0- p€0'T- fa wenb wen

12°0 F 5LT°€ 0T°0 F -0L°€¢ TE0 F qLST 97'0 F =0L°G uQd 0
1G°0 F <F¥'8T €5°0 F 0791 OT'T F o717 LL'0 F p9S°C (%) Sugy Suongy
VO'T F C0'9T  SGT'0 F qu€SFT  OT'T F ST°ET 9¢°0 F 505°C (%) nys Suongg
QT8 F «€6'C6G  G8'E8 F «0€089  LZ'TL F «0LTT9  0LT9 F «92'60L (8 001/Swr) D urwreyp
L0°0 F +€9°0 L0°0 F +G9°0 800 F «89°0 800 F 9.0 (%) Suoy yxy
70 F «6'1¢ 70 F 4661 €0 F o6°L1 G0 F p9'G (%) xug oq
%Ve %3G %0g suntp 10 —

SuQnp op SuoN

Suonp Op SuQu 0oY)} USW UY[ LI Os dpnu eno uenb wed ga 00y voy ugyd yueyy enb 193] -9 Suegq

17(5)

en

>

Tap chi Nong nghiép va Phdt tri

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

132

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

men c6 ty lé dudng 22% dudc danh gia t6i uwu
nhét, cA&m quan vién danh gia mau nay cé vi chua
ngot hai hoa hon, dong thoi do con tao thanh
ciing vita phéi, ¢6 huong thom nhe clia nuée lén
men so v6i cac mau con lai.

Cac két qua trén ciing cho thiy miu c6 ham
lugng duong 22% sau khi 1én men c¢6 ham lugng
vitamin C con lai cao nhét, cic chi tiéu héa hoc
it bién ddi, do con vira phai va sdn pham dugc
danh gia cdm quan t6t nhat nén dudc chon st
dung lam thong s6 ky thuat trong quy trinh lén
men.

3.5. Anh hudng ciia ty 1& men bd sung dén chét
luong san pham

Két qua Bang 7 cho thdy ham lugng vitamin
C trong san pham khong cé st khéac biét ¥ nghia
(P > 0,05), ti 1&¢ nAm men khong lam gidm ham
luwgng vitamin C. Trong khi d6, do Brix, dudng
khtt, dudng tong, axit tong va do con déu cé su
khac biét c6 ¥ nghia vé mit thong ke (véi P <
0,05). Khi ting ty lé nAm men, do Brix, ham
lugng dudng tong, duong khit sé giam dan, trong
khi axit tong va do con tang len.

Két qui cam quan cho thay mau bo sung 0,1%
men ducc danh gia t6t do san pham dudc len
men vira phai, c6 vi chua ngot tuong déi hai hoa,
lugng con tao ra phit hop va ¢6 huong thom nhe
ctia nudc léen men. Mau bd sung 0,15% men lén
men manh, tao mili rgu qua nong, sin pham cé
vi ding, 0,05% men do c6 ty 1é men it, qua trinh
lén men cham, sau 2 ngay lugng duong con lai
nhidu hon gay ra sidn pham cé vi ngot hoi git.
Déi v6i mau dbi chitng (miu khong bd sung nam
men) do nhiét do len men thap & 15 - 20°C hau
nhu khong xay ra qué trinh lén men.

Nhu vay, qua cac chi tiéu héa hoc va cdm quan
ty 1é men bd sung 14 0,1% dugc chon 1a thich hgp
nhét dé len men san pham.

3.6. Anh huéng ctia nhiét doé va thdi gian lén
men dén chit lugng san pham

Sau khi xac dinh dugc néng do dudng vi ti
lé nAm men st dung, nhiét do vi thoi gian la
mot trong nhitng diéu kién quan trong anh huéng
dén chét luong san pham. Két qua xéac dinh anh
hudng ctia nhiét do va thoi gian dén chat lugng
hod hoc va cdAm quan dudc trinh bay qua Bang 8.

Két qua ¢ Bang 8 cho thiy do Brix vi vitamin
C gitta cdc mau c6 sy khac biét t ¢6 § nghia véi P
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< 0,05. Quéa trinh lén men van tiép tuc dién ra,
lam cho do Brix gidm dan theo thsi gian. Theo
Peddie (1990), nhiét do cao gitip qua trinh lén
men x3y ra nhanh hon, cdc mang té bao tré nén
1éng 180 hon, tao diéu kién cho cac enzyme hoat
dong manh. Do do, v6i cing moét thoi gian nhung
& hai muic nhiét do 15°C va 30°C, do Brix 6 15°C
(23,67%) cao hon do Brix ¢ 30°C (20,67%). Ham
lugng vitamin C & cting mic nhiét do gidm dan
theo thoi gian. Cac mau léen men & nhiet do 15°C
c6 ham lugng vitamin C gidm thap hon so véi cac
méau lén men & 30°C.

Két qua cam quan va két qua xit 1y thong ke
cho thiy gitta cAc mau syt khac c6 ¥ nghia vé miit
thong ke (P < 0,05). Trong d6, mau léen men &
15°C trong 2 ngay dugc danh gia cao diém hon
(0,96 diém) so v6i cac mau con lai, véi dic tinh
cam quan dugc nhan dinh bdi cac cdm quan vién
la mui thom hai hoa gitta mui so ri va mui lén
men, lugng gas vita phai, mau vang dac trung
ciia so ri. Mau lén men & 30°C trong 3 ngay dudgc
danh gia thap hon cdc miu con lai, v6i mau vang
nhat, vi ding chat, khé udng.

Tt két qua héa hoc va xit Iy thdng ké vé caAm
quan, diéu kién lén men & nhiet do 15°C trong 2
ngay dugc chon sit dung trong quy trinh ché bién
nuée so ri lén men, do & nhiét do va thoi gian
nay, qué trinh lén men dé kiém soat hon, mii vi
nudc so ri 1én men.

3.7. Anh hudng ctia ché d6 thanh trung dén
chéit lugng san pham

Dé sin pham nuéc qui léen men c6 thé bao
quan lau, x Iy nhiét 1a mot trong nhiing cong
doan quan trong. Nhiét do va thdi gian can dugc
xac dinh sao chat lugng san pham bi thay déi la
it nhat sau quéd trinh thanh trung (Bang 9) va
trong suét thoi gian bao quan (Bang 10 va 11).

Ham lugng vitamin C clia cac cdp nghiém thiic
NT1 va NT4, NT2 va NT5, NT3 va NT6 c6 sy
khac biet khong c6 ¥ nghia vé mit théng ké véi
P < 0,05, chitng t6 trong cing mot thai gian xi
Iy & hai mitc nhiet do 80°C va 85°C thi khong
anh huéng ham lugng vitamin C. Tuy nhién, ham
lugng vitamin C giam khi thoi gian thanh trung
tang (5 phut, 10 phit va 15 phit) va thanh trung
& nhiét do cao trong thdi gian ngin sé gitt dudgc
nhiéu vitamin C hon.

Diém cam quan cho thay sy khéc biét gitta cac
mau c¢6 ¥ nghia vé mat théng ke véi P < 0,05.
Theo nhan xét ngudi danh gia cAm quan, mau sic

ung

udc so ri sau qua trinh thanh tru

2

»

Va cam quan cua n

Bang 9. Thanh phan héa hoc
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Bang 10. Thanh phan héa hoc clia san phdm sau bdo quan

Thanh phan

Sau 1 ngay Sau 3 thdng Sau 6 thang

Do Brix (%) 20,0
Do axit (%) 0,57
Vitamin C (mg/100g) 537,51
Duong khtr (%) 14,36
Duong téng (%) 17,47
Do con 3,57

20,0 20,0
0,58 0,56
500,23 450,28
14,34 14,37
17,44 17,46
3,58 3,38

Bang 11. Két qua kiém tra vi sinh sdn phdm nudc so ri 1én men sau 6 thang bdo quan

i Y Gidi han téi da Két qua . i
Ten chi tieu (QCVN 6-3:2010/BYT) 3 thang 5 thang ~ [ lwong phép thit!
E. coli, 7 Khong - 01 o1 TCVN 6846:2007
CFU/mL san pham dugce ¢ (ISO 7251:2005)
Coliform, ? Khong <ol <01 TCVN 6848:2007
CFU/mL san pham dugc co6 (ISO 4832:2006)
Staphylococcus aureus, Khoéng Khong Khong TCVN 4830-1:2005
CFU/mL san pham dugce co phét hiegn phat hien  (ISO 6888-1:2003)
Clostridium perfringens, Khoéng Khoéng Khoéng TCVN 4991:2005
CFU/mL san pham dugc ¢6 phéat hién phat hién (ISO 7937:2004
Tong s6 ndm men vh ndm moc, 100 - o1 - o1 TCVN 8275-1:2009

CFU/mL san pham

(ISO 21527-1:2008)

' Theo phuong phéap thit, két qui dugc biéu thi nhé hon 10 CFU/g hoac nhd hon 1 CFU/g khi khong c6 khuan lac moc trén

dia.

ctia mau NT2 c¢6 mau vang dic trung cta thit qua
s ri, mui vi hai hoa, vira ¢6 mui thom cla so ri
tuoi va mii men. Hai mau NT1 (80°C/5 phit)
va NT2 (80°C/10 phit) duge danh gid cao hon
cac mau khac, khi thanh trimg & thsi gian ngin
hon sé git duge mui huong cho san pham. Xét
vé ham lugng vitamin C con lai gitta 2 mau, miu
NT1 cao hon mau NT2 khoéng 56,867 mg/100 g.
Tuy nhién, xét vé mat cdm quan, mau NT2 va
mau NT1 su sai khac rat c6 ¥ nghia § do tin cay
95%. Do d6, ché do thanh tring & 80°C trong
10 phit dudce chon s dung trong quy trinh ché
bién nude so ri len men do ddm bao duge lugng
vitamin C con lai tuong dbi cao, cAm quan phit
hgp thi hiéu ctia ngudi tieu ding va tc ché dudge
qué trinh lén men, han ché vi sinh vat trong san
pham.

3.8. Chat lugng san phidm sau 6 thing bao
quan

Sau 6 thang bdo quan cac chi tiéu do Brix,
do axit, dudng téng, duong khit, do con ciia san
pham khong cé sy thay déi nhidu. Ham luong vi-
tamin C sau 6 thang gidm 87,23 mg/100 g, tuong
d6i thap so véi sau khi thanh triing 1 ngay nhung

vAn cdn cao so véi cac san pham khéc.
4. Két Luan va Dé Nghi
4.1. Ké&t luan

Két qua nghién cttu cho thiy trong 3 gidng so
ri ngot, so ri chua vi so ri Brazil thi gidng so
ri chua truyén théng c6 do chin 100% thich hgp
nhét dé lam ngudn nguyeén liéu ché bién nudc so
ri [én men. X1t 1y enzyme Pectinex ultra SP-L vé6i
ty 1e 0,15% la thich hgp dé lam trong dich qua.
Nong do duong thich hop cho dich lén men la
229Bx, 0,1% men (Saf- instant, Phap). Qua trinh
len men & nhiét do 15°C trong 2 ngay gitp san
pham lén men tét, dat cadm quan t6t nhat. Nhiet
do thanh tring 80°C trong 10 phit tc ché dugc
cac vi sinh vat gay hu hong, han ché qua trinh
lén men va vin dam bao huong vi cho sdn pham
nuée so ri lén men. Sau 6 thing bdo quan, san
pham van dam bao duge mau sic, mii vi, va céc
chi tieu vi sinh khao sat. Quy trinh ché bién nuéc
sd ri lén men duge xac dinh nhw Hinh 3.
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4.2. Dé nghi

P& hoan thien quy trinh, can phan tich day du
céc chi tieu d& quy dinh trong tieu chuan.

So ri chua,

do chin 100% Ngoai ra, dé nghi khao sat cac phuong phap

loc dé loai bd xac men sau khi lén men gitp ting
gid tri cAm quan cho sin pham.
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