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ABSTRACT

Applying a commercial enzyme (pectinase) to increase juice yield and investigating
optimal fermentation conditions (yeast concentration, pH, temperature) for mango wine
production were addressed to this research. A pectinase preparation was used at a level
of 0.15% to facilitate the extraction of mango juice. The incubation time was 20 minute at
pH 4.5 and 40°C. Results indicated that the use of enzyme was beneficial as it gave the
highest juice yield (over 75 ml/100g). Mango juice was best fermented at pH 4.5 and
temperature of 20°C for 12 days with a dilution factor of 2, using 0.3g/l of yeast. The
ethanol concentration ranging from 10 to 11% was obtained.

Keywords: enzyme pectinase, mango (Mangifera indica), pectinase treatment, wine
production, fermentation

Title: Effect of pectinase enzyme treament to juice yield and fermentation conditions to
the quality of mango wine (Mangifera indica)

TOM TAT

Khdo sat kha nang thu hoi dich qua nham gia ting hiéu sudt lén men trong san xudt rieou
vang tir nguyén li¢u xoai cat chu (Mangifera indica) dwoc quan tam trong nghién ciru.
Ché pham enzyme pectinase thé hién hoat tinh t6i wu & pH 4,5 va nhiét do 40°C. Véi nong
do enzyme pectinase bé sung vao dich qua la 0,15% va thoi gian thiy phdn 20 phiit,
leong dich qua thu héi la cao nhdt trong diéu kién khdo sdt (75ml/100g). Trong qud trinh
lén men, 1 I¢ pha loang giita dich qua so voi nudc thich hop nhat la 1:1 va ham heong
ndm men bé sung t6i wu la 0,3g/l. Qud trinh 1én men can dwoc tién hanh & nhiét d¢
khodng 20°C, pH 4,5 trong thoi gian 12 ngay, ham luong ethanol thu dwoc khodng
10-11%.

Tir khoa: engyme pectinase, xodi cdt chu, xit Ili pectinase, sdn xuat ruwou vang, lén men

1 PAT VAN PE

Xoai 1a mot loai trai cdy giau dinh dudng va co gia tri kinh té cao, duoc tréng phé
bién ¢ ving dong bang song Ciru Long (BBSCL), Viét Nam. Bén canh hinh thirc
sir dung ¢ dang tuoi, xoai con dugc ché bién thanh cac san pham gia tri gia tang
nhu: mit x0ai, nudc xoai, xoai sdy...Viéc nang cao gia tri cla trai xo0ai dé mang
lai hiéu qua kinh té cao bang viéc da dang héa cac san phdm 1a diéu can dugc quan
tam. Bén canh cac san phém ruou vang nho, rugu vang tdo, rugu vang dau...thi
rugu vang dugc san Xudt tir trai xoai con rat it phé bién ¢ Viét Nam. Hau nhu viée
nghién ctru dé san xuit rugu vang xoai chwa thiy duoc cong bd boi cac tap chi
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khoa hoc trong nudc. Cac két qua khoa hoc cong bd gan ddy trén cac tap chi khoa
hoc ngoai nude chu yéu tap trung vao mang nghién ctru anh huéng diéu kién 1én
men dén chat lugng ruou vang xoai (Reddy, 2005), nghién ctru cac hop chat thom
trong ruou vang xoai (Pino, 2010)... dd gop phan tao nén huéng nghién ctru san
pham rugu vang xoai trong nudc.

Viéce trich ly dich qua trong qua trinh san Xuét rugu vang noi chung 1a van dé dugc
quan tam rat nhiéu vi n6 anh huéng dén hiéu suat va chat luong cia san phdm sau
khi 1én men. C6 nhiéu nghién ctru sir dung enzyme pectinase phuc vu cho muc
dich nay. Enzyme pectinase thugc nhém enzyme thuy phén. N6 st dung co chat 1a
pectin va san pham sau khi thay phan la acid pectic va methanol. Enzyme
pectinase dugc st dung nhiéu trong cong nghiép ché bién trai cdy nham muc dich
gia tang hidu suét thu hdi dich qua, cai thién chat lugng dich qua va cé tic dung
lam trong (Nilay Demir et al, 2000). Salmah Yusof (1994) cho ring st dung
enzyme pectinase dé trich ly dich qua cia méng cau xiém lam hiéu suét trich ly gia
tang 41%. Cung véi nhiéu nghién ciru khac vé kha ning ly trich cta enzyme
pectinase trén cac loai qua khac nhu chudi (Lé My Hong, 2005), cha 1a (Al-Hooti,
2002),... kha nang ly trich dich xoai tir xoai 1a rét cao.

Nhim cai thién chat luong ruou vang xoai thong qua viéc khao sat cac yéu td anh
huéng dén qua trinh 1én men ruou tao ra san phim c6 chit luong cao va an toan,
muyc tiéu cua nghién ctru nay 1a (i) khao sat kha nang sir dung enzyme pectinase
trong cong doan thu hdi dich qua qua qua trinh thuy phan dich puré xoai tao diéu
kién thuan loi cho qua trinh 1én men; dong thoi (ii) khao sat cac yéu t6 chinh anh
huong dén qua trinh 1én men va tim ra nhitng thong sb tdi wu cho qua trinh nay
nham dat hiéu suat 1én men cao, han ché sy hinh thanh cac san phém phu khong c6
loi trong qua trinh 1én men.

2 PHUONG TIEN VA PHUONG PHAP THi NGHIEM

2.1 Phwong tién thi nghiém

Xoai Cat chu clp’n t\huong mai duoc thu hoach tai huyén Cao Lénh,ﬂ tinh Déng
Thap, van chuyén vé phong thi nghiém B moén Cong ngh¢ Thyc pham, Truong
bai hoc Can Tho, tach lay puré va trit dong (-80°C) danh cho céc thi nghiém. Ché
pham enzyme pectinase (Pectinex Ultra SP-L, Thuy Si), do giai doan dau chua c6
ndm men phan 18p tir regu xoai nén str dung nam men Saccharomyces cerevisiae
(nam men banh mi, Phap).

2.2 Phwong phap thi nghiém

MGdi thi nghiém duoc bé tri hoan toan ngau nhién véi 3 1an lap lai. S6 liéu thu thap
duogc xir Iy bang phan mém Microsoft Excel va Statgraphics Centurion 15.2.11.0.
Céc thi nghiém lan luot duge bd tri va tién hanh nhu sau:

Thi nghiém I: Khao sat anh huong cua nhiét do va pH 1€n hoat tinh cua enzyme
pectinase den hiéu suat thu hoi dich qua trén nguyén li¢u xoai.

Lay puré xoai cdp dong dem di ra rd dong & nhiét d6 phong, pha lodng puré xoai
v6i nudce cat theo ty 1€ 1:1 (50g pur€ xoai va 50g nudce). Chinh pH cua dich qua tir
4,0 dén 5,5 bang acid citric va Na,COs, bo sung 0,1% enzyme pectinase va dem u
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& cac khoang nhiét do: 30; 40; 50 va 60°C trong thoi gia,n 120 phut. Sau do vo hoa:[
enzyme pectinase & 89°C va trong thoi gian 13 phuat. Tién hanh loc va xac dinh thé
tich thu duoc.

Thi nghiém 2: Khao sat ndng do6 enzyme pectinase va thoi gian thiy phan dén hiéu
suat thu hoéi dich qua.

Chuén bi méu gidng thi nghiém trén va ldy thong sb nhiét do, pH tdi wu cua
enzyme pectinasse tir thi nghiém 1. Sau d6 bd sung enzyme pectinase theo cac ty
1¢ 0,1, 0,15, 0,2 va 0,25% va theo ddi hoat tinh cua pectinase trong khodng thoi
gian tir 10-40 phut. Vo hoat enzyme pectinase ¢ 85-90°C trong thoi gian 10 phut
(Saimah Yusof, 1994). Tién hanh loc va x4c dinh thé tich thu dugc.

Thi nghiém 3: Khao sat anh hudng cua ti 1¢ pha loang dich qua vdi nudc va ham
lrong nam men bo sung dén chat lugng rugu vang xoai sau khi két thuc qua trinh
1én men.

Can puré xoai da dugc ra dong (500g/mau) va pha loang theo cac ti 1¢ 1:1, 1:2, 1:3
va 1:4 cho vao cac binh 1én men khic nhau. MAu ddi chimg khong pha lodng
khong dugc khao st vi puré rat dam dic khong thu dugc dich qua cho qua trinh
1én men. Piéu chinh pH cta dich qua sau khi pha loang vé pH thich hop cho hoat
dong thuy phan cua enzyme pectinase. B6 sung enzyme pectinase vao cac binh 1én
men, khudy déu va dit vao waterbath (bé diéu nhiét) dé diéu chinh nhiét do vé
nhiét d¢ thich hop cho hoat dong cia pectinase trong khoang thoi gian thich hop
(két qua tdi wu tir thi nghiém 2). Sau khi hoan tit qué trinh thay phén, bd sung nim
men da hoat héa véi cac ti 18 khac nhau tir 0,1 dén 0,4% vao, day kin binh 1én men
va dat ¢ nhiét do phong.

Thi nghiém 4: Khao sat anh hudéng cia diéu kién 1én men dén chat luwgng ruou
vang xoai.

Thi nghiém dugc tién bénh dua’ trén cac théng $6 t(’)i‘ uu tr cac thi nghiém trudce.
Tuy nhién trude khi bo sung ndm men, tién hanh diu chinh pH dich qua tir 4,0
dén 5,0. Sau d6 dat cac binh 1én men & dieu kién nhiét d6 phong va nhiét do 20°C.
2.3 Cac chi tiéu theo d6i va phwong phap phan tich

Céc chi tiéu theo doi cho cac thi nghiém va phuong phap danh gia cac chi tiéu
duogc thé hién & bang 1.

Bang 1: Cac chi tiéu theo doéi va phwong phap phan tich

Stt Chi tiéu Phwong phap

1 Ham lugng dich qua thu hdi, ml/100g Do thé tich

2 Ham luong ethanol, v/v Chung cat' (Lé Thanh Mai, 2007)

3 Ham lugng duong sot, mg/100ml Phuong phéap Bertrand

4 Ham luong methanol, g/L Po do hép thu & budc séng 575nm

(William Horwitz, 2000)

! Thiét bi chung cét: bo chung cét tw Iép rap tai B6 mén Cong nghé Thuc pham, Khoa Néng nghiép &
SHUD, Truong Pai hoc Can Tho
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3 KET QUA VA THAO LUAN

3.1 Anh hwéng ciia nhiét do, pH 1én hoat tinh ciia enzyme pectinase dén hi¢u
suat thu hoi dich qua trén nguyén liéu xoai

Anh huéng cia nhiét do va pH dén kha ning xir 1y puré xoai bang enzyme
pectinase thong qua ham luong dich qua thu nhan duoc trinh bay ¢ bang 2.

Két qua théng ké cho thay hoat dong thily phan clia enzyme pectinsse & 40 va 50°C

cho lugng dich qua cao nhat. Khi tang hodc giam nhiét 6 thiy phén thi lugng dich

qua thu hoi giam thé hién qua lugng dich qua thu hoi ¢ 30 va 60°C. Nhu vay, &

nhiét d6 40 va 50°C enzyme hoat dong tot va cho lwong dich qua thu hdi cao nhat.

Bing 2: Lwong dich qua thu dwoc sau qua trinh xir Iy puré xoai bing enzyme pectinase &
cac nhiét do va pH khac nhau

Nhiét d§ (°C) pH Luwong dich qua thu dwec
(ml/100g)
4,0 71,67
Phong 45 73,33
5,0 72,67%
55 74,00°
4,0 73,00%
4,5 77,67°
40 5,0 74,67
55 73,67%
4,0 74,67:°
4,5 74,67
>0 5,0 74,67
55 74,67
4,0 72,67‘:)e
4,5 75,33
60 5,0 73,00%
55 70,67"

Cic chi cdi a,b,c.. khdc nhau thé hién sw khac biét c6 ¥ nghia thong ké (5%) giita cdc gid tri trung binh trong cing

mot cot.
Bén canh nhiét do, pH ciing anh huéng kha 16 dén luong dich qua thu hdi sau qua
trinh thity phan, luong dich qua thu hoi cao nhét khi khao sat & gia tri pH 4,5 va
luong dich qua giam & cac pH con lai (4,0, 5,0 va 5,5). Két qua thong ké (bang 2)
cho thiy hoat déng thuy phan cta enzyme pectinase trén puré xoai & pH 4,5 khac
biét so véi cac pH con lai & mirc ¥ nghia 5%. Nhu vay, pH 4,5 1a t6i uu cho quéa
trinh thity phan véi lugng dich qua thu hdi cao nhat (75,25 ml/100g). Két qua nay
phu hop véi nghién ctiru cua Veeranjaneya Reddy (2005) véi pH 4,5 1a thich hop
cho hoat dong cuia enzyme pectinase trén nguyén li¢u xoai.

3.2 Anh huéng ciia nong d9 va thoi gian thiy phin cia enzyme pectinase dén
hiéu suat thu hoi dich qua

Luong dich qua trung binh thu duoc tmg voi cac muc ndng do enzyme pectinase
khong khéc biét 1, két qua tir bang 3 cho thay lugng dich qua thu dugc cao nhat
g voi mirc ndng d6 enzyme sir dung dao dong trong khoang tr 0,15 dén 0,2%.
Luong dich qua c6 xu hudng giam dan khi nong d6 enzyme thdp hon hoic cao
hon. Theo Pham Ngoc Tuén (2009), khi thtra co chét, véan toc phan ng ting khi
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ndng d9 enzyme tang nhung khi ndng d6 enzyme bdo hoa voi nél}g d6 co chat thi
van toc phan ung khong thay d6i hoac khong tang thém khi tang nong d6 enzyme.

Phan tmg thiy phan xuc tac boi enzyme can c6 mot khoang thoi gian tdi thiéu dbi
v6i tig loai enzyme. Viéc kéo dai thoi gian cho hoat dong thuy phéan 1a can thiét
dé tao ra lugng san pham (dich qua) nhiéu. Tuy nhién, thoi gian thity phan qua kéo
dai ciing khong tao ra lwong san pham nhiéu hon ma lai mat nhiéu thoi gian. Tuy
nhién, két qua tir bang 3 cho thiy ¢ thoi gian 1én men dai hon 20 phut lwong dich
qua thap hon. Nguoc lai thoi gian thity phan qué ngin 1a khong da cho phan tng
thity phan nén lugng dich qué thu dugc thap (bang 3).

Vi vdy, nong do enzyme t6i wu cho hoat dong thity phan nén 1a 0,15 hodc 0,2% va
thoi gian tdi wu 1a 20 phit. Dya vao yéu to kinh té va dé han ché ham lugng
methanol trong san phdm (do sy thiy phan pectin methyl ester cia pectin
methylesterase) nong do pectinase & mirc 0,15% dugce dé nghi cho xir Iy nguyén
liéu xoai.

Bang 3: Luong dich qua thu dwoc sau qua trinh thity phan & ndng dé va thoi gian khac

nhau
Thoi gian (phit) Nong dé enzyme Luwong dich qua thu dwge
pectinase (%) (ml/100g)

0,10 75,00de

10 0,15 75,00de
0,20 75,67d
0,25 78,00a
0,10 77,67
0,15 78,00°

20 0,20 78,67
0,25 77,33
0,10 75,33%
0,15 78,67

30 0,20 77,67
0,25 74,67%
0,10 75,33d§
0,15 76,00°

40 0,20 77,33
0,25 74,00°

Cdc chit cdi a,b,c.. khac nhau thé hién sw khac biét cé ¥ nghia thong ké (5%) giita cdc gid tri trung binh trong cing
mot cot.
3.3 Anh hwéng cua ti 1€ pha loang dich qua va ham lwong nam men b6 sung
dén chat lwgng rwgu vang xoai sau khi két thic qua trinh 1én men

Trong qua trinh 1én men, viéc xac dinh thoi diém két thiic qua trinh 1én men sao
cho hop 1y 1a mdt bude quan trong. Véi thi nghiém nay, qua trinh 1én men dugc
tién hanh ¢ nhiét do phong, pH tu nhién cia dich qua. Lugng ethanol sinh ra trong
sudt qua trinh 1én men (mg v&i cac ty 16 pha lodng va ham lwong ndm men khéc
nhau duoc khao sat.
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Ham lwong ethanol (v/v)

Theoi gian I1én men (ngay)

—&— Ham lvgng ndm men 0.1 —&— Ham lwgng ndm men 0.2
—@— Ham lwgng ndm men 0.3 —*— Ham lwugngndm men 0.4

Hinh 1: P thi biéu dién ham lugng ethanol sinh ra theo thoi gian 1én men ¢ ti 1¢ pha lodng
1: 2 va ham lwgng nam men (g/1) khac nhau

Két qua dwoc ghi nhan 14 hdu nhu lugng ethanol sinh ra ting theo thoi gian 1én
men va dat diém cao nhét tir ngay thir 10 va khong thay doi ¢ cac ngay tiép theo.
Két qua nay duoc ching minh qua hai do thi dic trung 1a do thi biéu dién ham
lwgng ethanol sinh ra theo thoi gian 1én men & ti 1¢ pha loang 1:2 véi cac ham
lwong ndm men khéac nhau (hinh 1) va d thi biéu dién ham lugng ethanol theo thoi
gian 1én men & ham lwong nam men 0,3g/l vdi ti 1¢ pha loang khac nhau (hinh 2).
Nguyén nhan 1a do trong méi truong dinh dudng, t& bao nAm men phat trién nhanh
va str dung cac chat dinh dudng dé sinh ra ethanol, gan cudi giai doan 1én men ham
lugng dinh dudng khong con nhiéu nén qué trinh san sinh ethanol xay ra han ché.
Vi thé qua trinh 1én men s& duoc két thuc & ngay thir 10 va trén co so d6 s& tién
hanh khao sat va so sanh cac chi tiéu con lai cua dich 1én men & ngay tht 10 dé
chon ra ty 1¢ pha lodng va ty 1¢ ndm men t6i wu nhét.

14 -
12 |
10 1
8,
6,
4,
2,
0

Ham lwong ethanol (v/v)

5 6 7 8 9 10 11

Thei gian 1én men (ngay)

—e—Tylé phalodng 1:1 —a—Tyléphalodng 1:2 —a—Tyléphalodng 1:3 —m—Tylé phalodng 1:4

Hinh 2: Db thi biéu dién ham lweng ethanol theo théi gian 1én men ¢ ham lwong nim men
0,3g/1 va ti l¢ pha loang khac nhau

Ham lugng ethanol

Két qua nghién ctru cho thdy ham lugng ethanol sinh ra & thoi diém két thic qua
trinh 1&én men 1a khac nhau ung véi céc ty 1€ nam men stir dung va ty 1€ pha loang
khéc nhau. Két qua tir bang 4 cho thay ham lugng ethanol sinh ra 14 cao nhat ing
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v@i ham luong nam men bé sung 14 0,3 va 0,4g/1 va khac biét c6 ¥ nghia so véi cac
nong do khac.

Bing 4: Két qua thong ké ham ligng ethanol va ham lugng methanol trong qua trinh lén
men wng véi cac ti 1€ pha loang va ham lwgng nam men sit dung khac nhau

Ty 1¢ pha loing Ham lwong nAm men Ham lwgng Ham lwgng methanol

(g/L) ethanol (v/v) (g/L)

0,1 11,00%¢ 0,010°

L 0,2 11,00°¢ 0,019%
' 0,3 12,00° 0,010°
0,4 11,38 0,013

0,1 9,88° 0,017°

L2 0,2 9,88eb 0,012‘;
' 0,3 11,50 0,014
0,4 10,88%¢ 0,014°

0,1 9,63 0,012°

L3 0,2 10,502 0,0082
: 0,3 10,75 0,012
0,4 11,00 0,012°

0,1 10,50 0,012°

L4 0,2 9,008 0,038Z
' 0,3 9,75° 0,014
0,4 9,75° 0,007°

Cic chiF cdi a,b,c.. khdc nhau thé hién si khdc biét c6 ¥ nghia thong ké (5%) gitta cdc gid tri trung binh trong cing

mot cot.
Ham luong ethanol sinh ra cang giam khi ti I¢ pha lodng cang cao. Ty 1€ pha loang
giita dich qua va nuéc & mirc 1:1 cho ham lugng ethanol sinh ra cao nhat va co
khac biét y nghia so v6i cdc ty 1¢ pha lodng khac (Bang 4). Nguyén nhén 1a do
thanh phan dinh dudng nhu dam, khodng, vitamin, cac chat kich thich sinh truéng
cho té bao nim men trong dich 1én men giam dan khi ti 1& pha lodng cang cao nén
nam men hoat dong yéu. NAm men can c6 ngudn dinh dudng dé phat trién, trong
do duodng va khoang dong vai tro quan trong trong sy trao d6i chat dé duy tri sy
sinh truong va phat trién ciia nAm men. Vi vdy, qua trinh 1én men chinh két thic ¢
ngay thr 10 12 do mo6i trudng 1én men het chat dinh dudng dé nAm men phat trién.
Do do, ti 1€ pha lodng cang cao thi nguon dinh dudng khodng va cac vitamin cung
cap cho su phat trién nAm men bi han ché nén hiéu suat 1én men khong cao.

Ham lugng ethanol cao Gng véi ham lugng nam men 0,3 va 0,4g/1. Khi lugng nam
men s dung it (0,1 hodc 0,2g/l) qua trinh 1én men dién ra cham, sinh khéi cua té
bao nam men thap, 1a diéu kién thuan loi cho vi khudn phat trién. Nguoc lai, lwong
té bao nAm men qua nhiéu thi méi truong dich 1én men khong du chét dinh dudng
cho té bao ndm men phat trién, té bao nAm men chét, 1am san phém co6 mui vi la do
xac nam men bi phan hay, dong thoi cling 1am lang phi di mot lwgng ndm men. Do
d6, ham lugng nam men 0,3 3g/1 1a thich hop cho ra san pham c6 ham lugng ethanol
cao. Nhu vdy ham luong ndam men 0,3g/l va ti 1¢ pha lodng dich qua 1:1 13 tdi wu
dé tao ra san pham ruou vang c6 ham lugng ethanol cao.

Ham lugng methanol

Ham luong methanol 1a mot chi tiéu quan trong dé danh gia chat lugng rugu vang
va n6 c6 anh hudng ti€u cuc dén suc khde ngudi ti€u dung. Do dd, khdo sat qua
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trinh 1én men dé lya chon nhiing thong sb thich hop vé ham luong methanol dat
tiéu chuan cho phép 1a van dé can dugc quan tam.

Két qua cho théy khong c6 su khac biét vé ham luong methanol sinh ra ung véi
ham luong ndm men va ti 1¢ pha loang dich qua trong cac thi nghiém (muc y nghia
5%) (Bang 4). Ham lugng methanol ton tai trong san pham sau 1én men nhu duoc
thong ké & bang 4 1a kha thap, thip hon so v6i ham lugng cho phép ciia tiéu chuan
Viét Nam vé ham lugng methanol trong ruou vang nhiéu 1an (TCVN 7045: 2002).

3.4Anh huéng cia nhi¢t do va pH 1én men dén chit lwong rwou vang xoai sau
khi két thic qua trinh 1én men

Ham lugng ethanol

Qua trinh 1én men & nhiét d6 phong tmg véi cac muc pH khac nhau cho két qua
khac nhau (Hinh 3). O diéu kién pH 4.0, luong ethanol sinh ra cao nhat tai ngay
1én men thir 9, trong khi ngay thtr 7 1a dinh diém ciia viéc san sinh ethanol cua diéu
kién 1én men pH 5,0. Riéng ddi voi diéu kién 1én men pH 4,5, luvgng ethanol sinh
ra dat cao nhat & ngay thir 12 (Hinh 3). Sau thoi diém dat cuc dai thi ham lugng
ethanol c6 khuynh hudng giam hoac khong tang thém nita. Ngugc lai véi su 1én
men manh mé& & nhiét d¢ phong, ham lugng ethanol sinh ra ¢ nhiét d6 mat & cac
pH khac nhau két thuc chdm hon, khoang tir ngay thir 10 (pH 4,0) dén ngay thi 12
(pH 4,5 va 5,0) (Hinh 4).

Ham luong ethanol (v/v)
oN h O ® O N B

5 6 7 8 9 10 11 12 13 14

Theoi gian 1én men (ngay)

‘—o—pH4 —a—pH45 —m—pH 5‘

Hinh 3: D thi biéu dién ham lwgng ethanol theo thoi gian 1én men ciia cac gia tri pH khac
nhau ¢ nhiét d¢ phong

-
N

-
N
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Ham luong ethanol (v/v)

5 6 7 8 9 10 11 12 13 14

Thoi gian I1én men (ngay)

‘—o—pH4 —a—pH45 —m—pH 5‘

Hinh 4: P thi biéu dién ham lwgng ethanol theo thoi gian 1én men ciia cic gia tri pH khac
nhau ¢ nhiét do mat
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So sanh ham lugng ethanol sinh ra tmg vé6i cac diéu kién 1én men & bang 5 cho
théy ethanol sinh ra & diéu kién nhiét dd mat cao hon so véi nhiét do phong & hau
hét cac pH twong tng dugc khio sat trong thi nghiém nay va c6 su khac biét y
nghia thong ké giira hai diéu kién nhiét d6 1én men nay. Ham luong ethanol sinh ra
giita cac diéu kién pH khac nhau ciing khac nhau (Bang 5). Ham luong ethanol
sinh ra cao nhit & pH 4,5 va thip hon ¢ cic pH con lai. Theo Nguyén Dinh
Thudng et al. (2007), pH thich hop nhit cho qua trinh 1én men rugu 1a 4,5 + 5,0.
Nhung & pH 5,0 c6 thé ciing khong thich hop cho nAm men phat trién trong trudng
hop nay nén lam giam hiéu sudt 1én men va ham luong ethanol sau 1én men cling
thap hon. Con ddi véi 1én men ¢ pH qua thap (pH 4,0), mac du pH thap trc ché
dugce tap khuan nhung 1én men ¢ pH thap 1a diéu kién khong t6t cho nAm men hoat
dong manh, do d6 ndm men da bi trc ché mot phan ngay tir giai doan dau cua qua
trinh 1én men nén khong phat trién manh hon & céc giai doan tiép theo.

Bing 5: Két qua thong ké ham lwong ethanol sau qua trinh 1én men (10 ngay) & nhiét dd va
pH 1én men khac nhau

Nhiét do 1én men  pH lén men Ham lwgng ethanol  Ham lwgng dwong sot

V) (mg/100 ml)
4,0 9,63¢ 1,109
Nhiét d6 phong 4,5 11,00 0,42°
5,0 10,13 0,64°b
Nhiét do mat 4,0 10,25 a 1,10 a
(Khodng 20°C) 45 12,38b 0,35
5,0 10,63 0,35

Cdc chit cdi a,b,c.. khac nhau thé hién sw khac biét cé ¥ nghia thong ké (5%) giita cdc gid tri trung binh trong cing
mot cot.

Ham luwgng duong sot

Ham lugng duong khir trude khi 1én men & cac mau 1a 4,37 mg/100ml. Sau thoi
gian 1én men chinh, ham luong duong con sot lai trong mau 1én men dugc ghi
nhan & bang 7. Két qua thong ké vé ham lugng duong sot (bang 5) cho thdy ham
luong duong sot thap va khong co su khac biét y nghia thong ké giita 1én men ¢
pH 4,5 va 5,0. Khi [én men & pH 4,0 ham lugng duong sot ¢o gia tri cao va khac
biét y nghia thong ké so véi ham lugng duong sot khi 1én men & hai diéu kién pH
con lai & mirc y nghia 5%. Nhu da duogc dé cap O trén, 1én men & pH 4,0 1a diéu
kién khong tdt cho nAm men hoat dong, hiéu suét 1én men giam vi thé ham lugng
dudng sot con lai trong ruou cao sau khi két thiic qua trinh 1én men. Khi 1én men &
nhiét do mat ham lugng dudng con lai rat thip so voi 1én men ¢ nhiét do phong
(bang 5). Diéu nay cho thdy 1én men & nhiét d6 mat thich hop cho hoat dong cua
nam men va hiéu suit 1én men cao.

Nhu vay, 1én men & diéu kién nhiét d6 mat va pH 4,5 cho ham lugng ethanol cao
nhit va khac biét co y nghia thong ké so véi 1én men & pH 4,0 va 5,0 va ciing khéac
biét co ¥ nghia thong ké so voi dicu kién nhiét do phong cia cé 3 mirc pH da b0 tri
(bang 5). Dong thoi két hop két qua théng ké vé ham luong duong sot thap (bang
5) & diéu kién 1én men nhiét d6 mat va khac biét c6 ¥ nghia théng ké so véi 1én
men nhiét d§ phong. Vi vay, diéu kién 1én men & nhiét d6 mat va pH 1én men 4,5
1a thich hgp cho qua trinh 1én men ruou vang xoai thong qua ham lugng ethanol
cao va duong sot thap trong san phdm sau 1én men.
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4 KET LUAN

Nhiét d6 toi wu cho hoat dong thuy phan puré xoai cua ché pham enzyme pectinase
1a 40°C tai pH 4,5. Nong d6 enzyme t6i wu cho qua trinh thuy phan puré X0ai cua
ché pham enzyme pectinase 14 0,2% trong thoi gian 20 phit. Him lwong nim men

bd

sung 1a 0,3g/1 va ti 1€ pha lodng dich qua véi nude 1a 1:1, cung véi 1én men

trong diéu kién nhiét do mat (khoang 20°C) va pH 4,5 cho qua trinh 1én men véi
hiéu suat 1én men cao.
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