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Processing of fermented fruit juice from acerola (Malpighia glabra L.)
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Nghién citu ché bién nudc giai khat 1én men tit qua so ri

Tran Thi Ngoc Mai
Vién Khoa Hoc Ung dung, Truong Dai Hoc Cong Nghé TP. HCM (HUTECH), TP. Ho6 Chi Minh
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Bai bao khoa hoc

Nudc tréi cay 1én men c6 gia tri dinh dudng cao trong dé6 mui thom va

huong vi dac trung ciia nguyén liéu lam tang gia tri cdm quan cho sén
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pham, thudng duge bao quan lanh sau khi ché bién. Nghién citu duge
tién hanh trén dich qua so ri, 3 ham lugng chat kho 18°Bx, pH 4,0; ti
le men giéng bd sung 0,20%; len men trong 3 ngdy & nhiet do phong.

San pham thu dudc c¢6 ham lugng chat kho 7,2 £+ 0,8°Bx; ham lugng
con 1,4% v/v; ham lugng vitamin C 581,2 mg%; pH 3,1.

Twu khoéa

Nam men rugu
Nuée qué lén men
So ri

Tac gia lién hé

Tran Thi Ngoc Mai
Email: ttn.mai79@hutech.edu.vn

1. Dat Van Dé

Nudc giai khat lén men 1a sadn pham ciia qué
trinh lén men rugu chua két thiic tit nguyén lidu
trai cay. Day dudc xem 13 loai nuéc udng ty nhién
c6 nong do con thap, khong qua chung cit, chia
nhidu chit dinh dudng, c6 1¢i cho stic khée. Thanh
phan héa hoc co ban clia sin pham nay gom:
ham lugng chét kho hoa tan khoang 5 - 8% khoi
lugng; acid téng tit 0,6 - 2% thé tich va nong do
rugu 1a 0,5 - 1,5% thé tich (Bui, 2005; Nguyen &
Nguyen, 2007); dong thdi san pham nay con chita
kha nhiéu cac hop chat dudce sinh ra tit qua trinh
lén men rugu nhw cac acid hitu co, cac ester thom;
dic biet 14 cac thanh phan dic trung ciia nguyén
liéu trai cay dugc st dung trong lén men. Trong
nude gidi khat lén men, cac qua trinh sinh héa
van tiép tuc dit bdo quan & nhiét do thap. Do dé,
sau lén men c6 thé loai b6t t& bao nAm men roi
thanh tring dé tang thoi gian bdo quan (Mathew
& ctv., 2017; Saranraj & ctv., 2017; Souza & ctv.,
2017).

Qué so ri (Malpighia glabra 1.) thudoc ho
Malpighiaceae. So ri c6 thé trong & cac vimng nhiét
d6i va can nhiet d6i. Trén thé gisi, so ri trong
nhiéu & cac ving Bic M§, Trung My va Nam M§
(Simopoulos & Gopalan, 2003). O Viet Nam, so
ri trong phd bién ¢ Nam Bo, dic biet 14 Tién Gi-
ang vé6i dieén tich trong khoang 950 ha, san lugng
trung binh 18.000 tdn/nam. Thanh phan héa hoc
clia qud tuci bao gdm: nudc 87,5 - 92,3%; lipid
0,45 - 0,47%; protein 0,9 - 1,2%; dudng khir 3,3 -
4,4%; duong tong 4,3 + 4,4%; cellulose 0,5 - 1,2%;
tro 0,4 - 0,6%; K 146 mg%; vitamin C 600 - 1200
mg%; pH 3,4 - 3,7; ham lugng chat kho hoa tan
7,7 -9,2% (Vendramini & Trugo, 2000; Simopou-
los & Gopalan, 2003; Oliveira & ctv., 2010).

So 1i chin ¢6 vé méng, khé van chuyén va cé
thoi han st dung ngin 2 - 3 ngay sau khi hai
(Righetto & ctv., 2005), ciing v6i san lugng 16n va
thanh phan dinh duéng tét cho sitc khoé, thanh
phan khang oxy hod cao (dic biet 1a vitamin C).
Trong nghién citu nay, ching t6i ché bién nudc
giai khat lén men tit loai qua niy nham gidi quyét
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Quasori

Bigu chinh

dich |én men

Hinh 1. Qui trinh ché bién nuéc so ri 1én men.

van dé vé ngudn nguyeén litu du thita sau thu
hoach, dong thoi tao ra mot dong san phan do
ubng cé gia tri chitc ning khang oxy hoa, tang
cudng mién dich, cai thién stc khoé tim mach.

2. Vat Liéu va Phuong Phap Nghién Ctdu
2.1. Vat liéu

Quéa so ri mua tai cac vudn § Go Coéng tinh
Tién Giang, dat tiéu chuan: qua khong bi hu thoi,
sau bénh; mau hong dén dé. Duong saccharose
(cong ty dudng Bién Hoa, dat TCVN 6958:2001);
chit diéu chinh pH NayCOs; dat QCVN 4-
3:2010/BYT; enzyme pectinase (Pectinex Ultra
Clear, Novozymes) dang dung dich, mau nau,
pH hoat dong 4 - 9, nhiét do hoat dong 40 -
50°C, hoat tinh 7900 PGNU/mL; nam men Sac-
charomyces cerevisiae (Thermosacc® Dry, Lalle-
mand Biofuels & Distilled Spirits) dang nAm men
kho, nhiét do hoat dong 34 - 40°C, pH hoat dong
3,5 - 6,0; mat do té bao séng trung binh 2 x 101°
té bao/g.

2.2. Qui trinh ché bién

Qui trinh ché bién nudc so ri lén men thé hien
& Hinh 1. M&i thi nghiem dudc tién hanh véi 500
g qua so ri. Tat ca cac thi nghiem dudc lap lai 3
lan. Qua trinh x1t 1y so bo bao gdm quéa trinh lya
chon qui dat tiéu chudn, sau d6 ria sach. Xi ly
dich qué sau nghién v6i enzyme pectinase & cac
ham luong khac nhau 0,05; 0,10; 0,15; 0,20% dugc
tién hanh & pH dich qua, nhiet do 45°C, thoi gian
2 git; sau khi chon ham lugng thich hgp sé tién
hanh khao sat thoi gian x 1y pectinase 1, 2, 3,
4 gid. Qua trinh diéu chinh dich lén men dugc
tién hanh diéu chinh ham lugng chat kho 15, 18,
21, 24°Bx bang dudng saccharose, pH bang dung
dich NayCO3 vé pH 3,5; 4,0; 4,5; 5,0; 5,5; ti 1é

4 Thanh trang

U pectinase

san pham

men gidng 0,10; 0,15; 0,20; 0,25%w/w va cac chi
tiéu nay dugc khao sat theo thoi gian 1én men tur
1 - 4 ngay 6 nhiet do phong (khoang 25°C).

2.3. Phuong phap nghién ciu

2.3.1. Phuong phap hoa ly

X4c dinh t6ng chét kho hoa tan do bing Khic
xa ké (Atago Master-T 0 - 32% Atc Brix Re-
fractometer, USA), ham lugng duge biéu thi dusi
dang °Bx.

Xac dinh duong khit bing phuong phap DNS.

Xac dinh ham lugng acid téng theo TCVN
12086:2017.

X4c dinh do pH bing may do pH (Basic pH
Meter, USA).

X4c dinh ham ham lugng con bing bo chung
cat va Khic xa ké do do con (PCE-ALK, Anh)
thang do 0 - 80%.

X4c dinh ham lugng vitamin C bing phuong
phap chuan do véi iode theo TCVN 11168:2015.

2.3.2. Danh gia cam quan

Danh gia mtc do wa thich gitta cdc mau nghién
citu bang Phép thit so hang thi hiéu (Phép thi
uu tién cip doi), so sanh sy khac bigt vé mic do
ua thich gitta 2 mau thit vé mau, mui va vi § miic
¥ nghia 5%. S6 lugng ngudi thit 14 60, két qua thi
dugce so v6i Bang tra so sanh cip doi hai phia.

2.3.3. Phuong phap xit Iy sé liéu

X1t 1y s6 lieu bing phan mém Statgraphics Cen-
turion XV. Tt ca s lieu duge bidu dién dusi
dang Trung binh 4+ SD, cac chénh léch khac bigt
thé hién bing a, b, ¢, d ¢ miic ¥ nghia P < 0,05.
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Hinh 3. Anh hudng ctia ham lugng chét kho ban dau len sy thay déi ham lugng chat kho (A), ham hugng
con (B), pH (C) va ti 1¢ hao hut ham lugng vitamin C (D) theo thdi gian lén men.

3. Két Qua va Thao Luan

Thanh phan hod hoc clia qud so ri sit dung
trong nghién citu ¢6 ham lugng nuée 88 £ 1,8%;
ham lugng chéit kho hoa tan 8,4 4+ 0,6°Bx; pH 3,2
=+ 0,3; ham lugng duong khit 3,14 + 1,15%; acid
téng 0,78 £ 0,11%; ham lugng vitamin C 678,57

+ 1,32 mg%.

3.1. Két qua khao sat qua trinh x& Iy enzyme

pectinase

Enzyme pectinase thu tit hai loai nAim moc As-

pergillus niger va Aspergillus aculeatus c6 hoat
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Hinh 4. Anh hudng ctia pH ban dau len sy thay ddi ham lugng chat kho (A), ham lugng con (B), pH (C)
va t1 16 hao hut ham lugng vitamin C (D) theo thoi gian 1én men.

tinh cta enzyme polygalacturonase thiy phan
lien két (1,4)-alpha-D-galactosiduronic trong pec-
tate vi cac galacturonans khéc, lam pha v& cau
tric thanh té bao, gidm do nhét dich qua, két qua
13 1am tang hiéu sudt thu hodi dich va lam trong
dich qué.

Hinh 2 cho thdy ham lugng enzyme va thoi
gian 1 c6 anh hudng dén ti lé thu hoi dich qua,
so véi dich qua khong xit 1y enzyme thi ti 1& thu
héi dich ¢6 sy khac biet § miic ¥ nghia P < 0,05
didu nay cho thiy hiéu qua ciia viéc xtt Iy enzyme
lam tang t1 1é thu hdi dich qua. O cac ham lugng
0,15%, 0,20% cfing nhu & thai gian 1 2 gio, 3 gio,
4 gio khong c6 khac biét 6 miic ¥ nghia P < 0,05;
do d6, nham tiét kiem chi phi v& thdi gian, ham
lugng phit hop duge chon dé xt 1y dich qué so ri
14 0,15% thoi gian xit Iy 1a 2 gio.

3.2. Két qua khio sat qua trinh lén men
Viec diéu chinh dich 1én men dé thu duge ham

lugng chat kho, pH, ti 1é men giéng va thai gian
lén men phu hgp véi tac nhan Saccharomyces

cereviciae 1a can thiét cho qua trinh lén men dién
ra manh mé thu duge san pham d6 ubng dat tieu
chuan hoa 1y, vi sinh, dong thoi chat lugng cAm
quan san pham ciing phai duge dam bao.

3.2.1. Anh hudng ctia ham lugng chit kho

Ham luong chat kho trong d6 chii yéu 1a dudng,
13 thanh phan co chit co ban cho nim men
chuyén hoé. O cac ham lugng chat kho khac nhau
thi sdn pham cta qué trinh chuyén ho4 thu dugc
ciing sé khac nhau thé hién qua Hinh 3.

Tit biéu do cac Hinh 3 cho thay sy thay doéi
theo thdi gian 1én men ctia ham lugng chat kho,
ham lugng con, pH v ti 1é tdn that vitamin C déu
khac biét § mitc y nghia ¢ mtc § nghia P < 0,05.
O ham lugng chat kho ban dau la 15 va 18°Bx,
sau 3 ngay lén men con lai 7,9 va 7,8°Bx va 4
ngay 13 6,0 vd 6,4°Bx; ham lugng cdn tao thanh
§ ngay thit 2 va 3 tuong ung 1a 0,5 - 0,7%v/v
va 0,9 - 1,4%v/v; pH & ngay 1, 2, 3 gidm tu 3,7
xudng con 3,1 § tat ca cAc ham lugng khao sat.
Ti 1& hao hut vitamin C tang theo thoi gian 1én
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Hinh 5. Anh huéng ctia ti lé men giéng dén ham lugng chat kho (A), ham lugng con (B), pH (C) va ti le
hao hut ham lugng vitamin C (D) theo thdi gian 1én men.

men, ti 1é nay tang cao & ngay 1 va ngay 2 c¢6 thé
vi nong do oxy trong moi trudng va trong dich
len men lic nay cao, st tén that vitamin C do
qué trinh oxy hoé. Theo tieu chudn hoa Iy cla
san pham (Bui, 2005; Nguyen & Nguyen, 2007);
va, tU cac s0 lidu trén cho thiy, 6 tat ca cac ham
lugng khao sat, thi pH v ham lugng con déu dat
tieu chudn ciia nude qué lén men sau 2 va 3 ngay
lén men, rieng ham lugng chit kho dat sau 3 va
4 ngay lén men tit ham lugng chat kho ban dau
13 15 va 18°Bx. Do d6, ham lugng chat kho duge
chon la 15 va 18°Bx thai gian lén men la 3 ngay.
Dua trén két qua danh gia cAm quan ctia hai mau
nay, v6i s6 ngudi thich mau 18°Bx 14 42 > 39, .,
do d6 ham lugng chit kho dude chon 13 18°Bx.

3.2.2. Anh hudng ctia pH

pH 13 yéu t6 4nh huéng 16n dén sy tao thanh
céc san pham chinh v& phu trong qué trinh lén
men, dong thdi mic do thay déi co chét lén men
clia nAm men ciing bi 4nh hudéng (Hinh 4).

pH hoat dong ctia nAm men Saccharomyces

cereviciae 3,5 - 6,0,  khodng pH ndy nim men
chuyén hoa dudng theo con dusng EMP san pham
pyruvate tao thanh sé bi decarboxyl hoa cho ra
acetaldehyde, chat nay nhan H+ tao thanh rucu
etylic. Do d6, theo thsi gian 1én men ham lugng
dudng sé gidm, diéu nay c6 thé danh gia thong
qua si gidm ham lugng chéat kho hoa tan, sy gidm
pH, dong thai ham lugng con trong dich lén men
sé tang. Tt bidu d6 cac Hinh 4. pH dudc khio st
& 4 didm pH 3,5; 4,0; 4,5; 5,0 va 5,5; tai thoi diém
lén men 3 ngay 6 pH 4,0 thi ham lugng chat kho,
ham lugng con, pH déu dat chi tiéu clia nuée qua
len men (Bui, 2005; Nguyen & Nguyen, 2007) &
pH khdo sat 4,0 thu dugc két qua tuong tng ham
lugng chat kho 7,2°Bx; ham lugng con 1,4%v/v;
pH 3,1. Do dé, pH dugc chon cho 1én men 1a 4,0.

3.2.3. Anh hudng ctia ti 1& men gidng

Mat do té bao nam men trong dich lén men sé
anh hudng dén thoi gian lén men, tdc do chuyén
hoa co chat cling nhut ham lugng cic san pham
tao thanh (Hinh 5).

Tap chi Nong nghiép va Phat trién 19(2)

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

105

Mat do té bao nidm men trong dich lén men
cang cao thi qua trinh chuyén ho4 cac chit dién ra
cang nhanh va thoi gian 1én men duge rat ngan.
Diéu nay duge danh gia thong qua syt gidm ham
lugng chat kho, sy gidm pH trong dich lén men va
sy ting ham lugng con. Tuy nhién, rit ngin thoi
gian lén men sé lam qué trinh chuyén hoa céc
sdn pham phu bi han ché, ham lugng aldehyde
ton tai cao trong san pham, diéu nay anh hudng
dén chat lugng ciing nhu gia tri cAm quan cho san
pham. Tuy nhién, mat do té bao nAm men ciing
can dudc chon t1 1& phit hop cho qua trinh lén men
chuyén hoa cac chit dé san pham tao thanh dat
céc chi tiu hoa 1y ciia sdn pham. Theo biéu dd
Hinh 5 thi ti 1é men gidéng bd sung cho sdn pham
dat chi tiéu hoa ly (Bui, 2005; Nguyen & Nguyen,
2007) & ngay lén men thit 3 va tf lé men gidng sit
dung 1a 0,20%; tuong ing véi mat do men gidng
st dung 1a 4.107 t& bao/mL. Qua cac khdo sat
vé sy anh huéng ctia ham Iugng chat kho, pH, ti
lé men gidng theo thoi gian lén men; cac chi tieu
do 13 ham lugng chat kho, pH, ham lugng con va
ham lugng vitamin C, nhin chung déu c6 sy thay
d6i khac biét theo thoi gian khéo sat. Ham lugng
vitamin C gidm manh trong giai doan dau hay
ngay lén men tht 1 va thi 2 do bi oxy hoa, sau
dé6 giam nhe. San pham thu duge c¢6 ham lugng
chéat kho 7,2 4+ 0,8°Bx; ham luong con 1,4%v/v;
ham lugng vitamin C 581,2 mg%; pH 3,1.

4. Két Luan

San pham nudc giai khat lén men tit qua so ri
dugce ché bién tir dich qud sau nghién dugc xi
Iy pectinase 6 ham lugng 0,15% thoi gian xi& 1y
la 2 gig; dich qua sau x ly duge thanh trung
va didu chinh dat cdc thong sb sau: ham lugng
chat kho 18°Bx, pH 4,0; ti lé men giéng b sung
0,20%; tién hanh len men trong 3 ngay & nhiét
do phong. San pham sau lén men dudc loc tach
ba, dong chai va thanh trung ¢ 75°C trong 10
phit. San pham thu duge c¢6 ham lugng chat kho
7,2 Bx, ham lugng con 1,4% (v/v), ham lugng
vitamin C 1a 581,2 mg va pH 1a 3,1.
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