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T6i wu héa diéu kién xir 1y enzyme pectinase va 1én men rwou vang
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Nghién ctru nham muc tiéu xac dinh diéu kién xtr 1y enzyme
pectinase thich hop va xac dinh cac diéu kién 1én men tdi uu dé
san xuat ruou vang mang cau xiém (Annona muricata L.) thong
qua cac mo hinh thong ké. Lén men dich qua mang cau xiém (da
duogc xur ly enzyme pectinase 0.3% trong mot gio) voi 11 dong
nam men thir nghiém cho thay dong nim men FBY009 c6 kha
ning 1én men tot nhat véi ham lugng ethanol 1a 12.71% v/v va
duoc danh gia cam quan t6t. Anh hudng ctia 06 nhan t6 dén qua
trinh 1én men cia dong nim men FBY009 dbi véi qua trinh 1én
men duogc thuc hién theo mo hinh Plackett-Burman da xac dinh
duge 02 nhan td, bao gdm d6 Brix va ham lugng (NH4)2SOa, ¢6
tac dong co ¥ nghia dén ham lugng ethanol duoc hinh thanh. Téi
wu hoa diéu kién 1én men bang cach bd sung 0.969/L (NH4)2SO4
va diéu chinh & 23.77°Brix cho san pham rugu vang mang cau
xiém c6 ham luong ethanol 6 mirc 12.88% v/v. Két qua tir nghién
ctru cho thay kha nang phat trlen san pham ruou vang tir mang
cau xiém va 14 tién dé dé san xuat & quy mo thir nghiém.

ABSTRACT

This study aimed to determine the appropriate concentration
of pectinase enzyme for fruit juice processing and to determine
the optimal conditions for soursop wine fermentation through
statistical models. The result of the fermentation of soursop juice
(pectinase enzyme-treated 0.3% for 01 hour) using 11 selected
yeast strains showed that strain FBYO009 had the best
fermentation ability with an ethanol content of 12.71% v/v and
high in sensory score. Investigating factors affecting fermentation
of strain FBY009 based on PBD model. Among 6 experimental
factors, there were 02 factors (Brix and content (NH4)2SO4) that
have a significant impact on the process of creating ethanol.
Optimizing fermentation conditions by adding 0.96g/L
(NH4)2SO4 and adjusting to 23.77°Brix, soursop wine has the
highest ethanol content of 12.88% v/v. The results reveal the
promising of the wine product from soursop and as the premise
for larger-scale production.
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1. Pat van dé

Mang cau xiém (Annona muricata L.) 1a mot loai trai ciy c6 hwong vi thom ngon va
hip din. Mang cau xiém thudc cay nhiét di, cho trai lién tuc quanh nim, tiy theo vung trong
ma ching c6 mua chin khac nhau (Pinto & ctg., 2005). Ngoai ra, mang cau xiém con dugc biét
dén 1 logi tréi cay c6 ham lugng dinh dudng cao, nhiéu chét xo, chong oxy héa, chit khoang
va nhiéu dang vitamin C, B1 va B2 (Lima & Alves 2011). Nhd ¢6 nhiéu du:ong chét ciing nhu
cac hop chit c6 hoat tinh sinh hoc nén mang ciu xiém nhu c6 kha ning chéng ung thu, chéng
dai thao duong, giam cholesterol, gitp tiéu héa va lam cham qué trinh &0 héa (Téllez,
Gonzalez, Yahia, & Véazquez, 2018). Tuy nhién, mang cau xiém dé& bi hu hong, dap nat nén
phai xtr ly can than. Sau thu hoach, néu khéng cd céc bién phap bao quan thi qua chi giir dugc
& nhiét do phong khoang vai ngay (Lima & Alves, 2011). Véi cac dac tinh quy gia cung véi
van dé hu hong nhanh nén hién nay mang cau xiém duoc tan dung dé tao ra nhiéu dong san
pham khac nhau nhung van gitt duoc gia tri dinh dudng nhu trai cay siy, mat déo, kem, siro, ...
Trong d6, san Xuét rugu vang tir mang cau xiém la phuong phap dé sir dung ngudn nguyén liu
nay mot cach hiéu qua. Tuy vay, trong qué trinh san xuat ruou vang tur dich trai cay, nudc ép tur
cac loai trai cay thuong hay bi van duc va xay ra tinh trang Iang dan dén tach 16p trong qua
trinh bao quan, lam mat cam quan va suy giam chat lugng san pham. Mot trong nhiing nguyén
nhan din dén hién tuong dich ép trai cay bi duc do thanh phan pectin (mét polysaccharide cé
nhiéu trong dich qua). Do d6, enzyme pectinase c6 thé dugc st dung dé xUc tac su thay phan
lien két ester hoic lién két glucoside c6 trong mach polymer cua pectin. Khéng chi vay, ang
dung enzyme pectinase trong qué trinh san xuat con gitp tang ti 1& dich chiét, gép phan lam
giam do nhot, loc dich mot cach dé dang va hd tro cho qua trinh lam trong (Lanzarini &
Pifferi, 1989). Vi vay, nghién ciru nay dugc thuc hién véi muc tidu dé xac dinh duoc nong do
enzyme thich hop sir dung trong qua trinh xur ly dich qua ddng thoi téi wu héa cac diéu kién Ién
men san xuat rwou vang mang cau xiém. Tir d6 c6 thé tan dung dugc ngudn nguyén liéu, da
dang hda san pham va két hop céc loi ich cua ca mang cau xiém va rugu vang trong cling mot
san pham.

2. Vat liéu va phwong phap
2.1. Nguyén vit ligu va héa chit

Qua mang cau xiém dugc thu mua tai vudn va van chuyén vé phong thi nghiém dé chin
va str dung lam nguyén lidu san xuat rugu vang. Mudi mot ching nim men da dugc tuyén chon
va luu trit tai Phong thi nghiém Cong nghé Sinh hoc Thuc pham, Vién Nghién ctru va Phét trién
Cong nghé Sinh hoc, Trudng Pai hoc Can Tho. Méi trudng YPD gdm 0.5% yeast extract, 0.5%
peptone va 2.0% D-glucose; méi truong YPD agar dugc bd sung thém agar véi ham luong
1.5g/L (Limtong, Sringiew, & Yongmanitchai, 2007); enzyme pectinase (ICFood, Viét Nam),
tetracyclin, agar, sucrose (Viét Nam), NaHSO3, Na2COs, acid citric (Xilong, Trung Qudc).

2.2. Xdc dinh néng dp enzyme pectinase thich hop dé xir ly dich qud

Qua ming cau xiém dugc got vo, tach hat va xay nhuyén. Mﬁu duoc dung trong ngay
hodc trit trong tu lanh (0 nhiét 46 4°C). Enzyme pectmase v6i cac nong do 0; 0.1; 0.2; 0.3; 0.4;
0.5; 0.6% w/w dugc bd sung vao dich qua mang cau xiém va o & 40°C. Xac dinh ham luong
duong khir bang phuong phap DNS (Miller, 1959) sau 01, 02, 03, 04, 05 va 06 gio.

2.3. Tuyén chgon ndm men co khd ndng lén men dich mang cau xiém

Céac dong nAm men thir nghiém duoc nudi cdy sir dung mdi truong YPD & 30°C trong 24
gi0. Dich qua mang cau xi€m dugc xu 1y véi enzyme pectinase & nong do va thoi gian duoc
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chon tir ndi dung 2.2. Phdi ché dich qua mang cau bang duong sucrose dén 25°Brix, diéu chinh
pH vé& 4 va thanh tring bang NaHSO3 (140mg/L) trong 02 gid. BS sung 1mL dich ndm men véi
mat sb ban dau 1a 10% t& bao/mL vao binh tam gidc c6 chira 99mL dich qua da dugc xu 1y
enzyme. Lic déu va ddy kin bang waterlock.

Sau khi két thiic 1én men, rugu vang duoc phan tich dé ghi nhan cac chi tiéu hoa 1y bao
gbém pH, Brlx va ham luong ethanol. San pham duoc danh gia cam quan voi céc chi tiéu nhu do
trong, mau sic, mui, vi va ¥ thich theo tiéu chuin quoc gia vé ruou vang (TCVN 7045:2013,
Vietnam Ministry of Science and Technology, 2013) bang phuong phap cho diém theo TCVN
3217:79 (Vietnam Ministry of Science and Technology, 1979) théng qua Hoi dong danh gia cam
quan gdm 15 thanh vién (d6 tudi tir 22 dén 50, thudc Vién Nghién ciru va Phat trién Cong nghé
Sinh hoc, Truong Pai hoc Can Tho).

2.4. Khdo sdt cdc nhan 16 tic dpng dén qud trinh lén men

Céc nhan t6 anh huong dén qua trinh 1én men ruou vang dugc xac dinh dwa trén mo hinh
thdng ké Plackett-Burman Design (PBD). Thir nghiém dugc thuc hién véi 06 nhén t6 bao gém
mat s6 t¢ bao ndm men (tb/mL), pH, Brix (°Brix), peptone (g/L), yeast extract (g/L) va
(NH4)2S04 (g/L). Mbi nhan t6 duoc thiét ké voi 02 gi trj 1a thap nhat (-1) va cao nhat (+1) theo
mo hinh PBD véi 12 nghiém thirc (Bang 1). B4 tri thi nghiém 1én men theo thiét ké cia mo hinh
dé xuat véi 03 1an lap lai. Khi két thiic qua trinh 1én men, ghi nhan cac gia tri pH, Brix va ham
luong ethanol. S6 liéu duge phan tich théng ké bang phan mém Design Expert 7.0 dé xac dinh
cac nhén t6 c6 tac dong co y nghia dén qua trinh 1én men.

Bang 1
Céc nhan t6 thir nghiém va ndng d6 twong g theo PBD
Nhan t6 Pon vi Mikc théap (-1) Mikc cao (+1)

Mat s6 gibng th/mL 1x10* 1x107
Do Brix Brix 18 28
pH 4.0 6.0
Peptone g/L 0 6.0
Yeast extract g/L 0 6.0
(NH4)2S04 g/L 0.03 3.0

Ngudn: Két qua phén tich dir liéu ciia nhom nghién ciru
2.5. Téi wu héa cdc nhan 16 tic dpng dén qud trinh Ién men

Céc nhan t6 co tac dong y nghia dén qua trinh 1én men s€ dugc xac dinh sau khi xtr 1y
thong ké dua trén mé hinh PBD. Cac nhan t6 nay s& dugc t6i wu hoa theo mé hinh Central
Composite Design (CCD) tir phadn mém Design Expert 7.0. Mdi nhén t6 duoc xac dinh véi 05
gia tri (-a, -1, 0, +1, +a) va thyc hién ¢ 03 lan ldp lai.

2.6. Thir nghiém xdc nhén cdc diéu kién téi wu

T két qua théng ké ctia m6 hinh t6i wu hoa, cac diéu kién tdi vu héa dugc dé xuit tir
phan mém Design Expert 7.0 dugc lya chon dé€ thyc hi¢n thir nghiém xac nhén voi 03 nghi¢m

thie dyu doan cho két qua ham luong ethanol cao nhét. Mdi thu nghi¢m dugc thuc hién 1ap lai 03
lan dé lay két qua trung binh.
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2.7. Phan tich va xir Iy sé liéu

Két qua duoc thu thip va xir 1y bang phin mém Microsoft Excel 2013 (Microsoft
Corporation, Hoa Ky). Dit liéu dwoc xir Iy va phan tich thong ké bing phan mém théng ké
Statgraphics Centurion XV (Statpoint Technologies Inc., Hoa Ky) va Design Expert 7.0 (Stat-
Ease Inc., Hoa Ky).

3. Két qua va thao luan
3.1. Xdc dinh néng dé enzyme pectinase thich hop dé xir ly dich qua

Ham luong duong khir trong mau dich qua duge xu ly bang enzyme pectinase voi cac
ndng d6 (0, 0.1, 0.2, 0.3, 0.4, 0.5 va 0.6%) va &1 & 40°C trong cac mdc thoi gian khac nhau (0, 01,
02, 03, 04, 05 va 06 gid) dugc tong hop ¢ Bang 2. Mot cach tong quat, ham luong dudng khir
sinh ra ty 1¢ thuan véoi luong enzyme dugc thém vao. Tuy nhién, khi né)ng doé enzyme tang 1én
dén mot ngudng nhat dinh thi ham luong dudng khir sé khong ting 1én nita ma c6 chiéu hudng
giam. Cu thé, sau 01 gid bod sung enzyme, luong dudng khir ting 1én va dat cao nhat & nong do
0.3% véi 79.36¢/L va c6 su khac biét y nghia théng ké so vdi cac ndng do thir nghiém da bb tri.
Twong tu, trong cac mdc thoi gian xir 1y tiép theo thi ham luong dudng khir ciing ting 1én, dat
gia tri cao nhat & mirc nong do enzyme trong khoang tir 0.2 dén 0.3% véi 71.45¢/L sau 02 gio,
70.97g/L sau 03 gio va 69.71g/L sau 04 gio.

Bang 2

Ham lugng duong khir sau khi xr Iy enzyme pectinase cua dich mang cau xiém

Ty 16 enzyme Ham luwgng duwdng khir (g/L) theo thoi gian 1én men (gio)

(%0) 0 1 2 3 4 5 6

0 59.43°  59.46%  56.71° 61.35° 57.93® 56.79°  58.37°
0.1 61.88® 67.39° 66.28°  64.75°  66.57° 66.33°  66.26°
0.2 64.15%  72.05°  74.19° 70.97°  69.71%  63.54®  64.91
0.3 63.70°  79.36®  71.45° 68.89°  68.94%  60.11°  59.98
0.4 64.512 7153  64.99 65.02°  60.93° 61.48%° 60.11%
0.5 62.25°  67.52 60.30°  65.20°  60.43° 60.67%° £1.99%°
0.6 61.96®°  66.04° 60.11°  64.07*°  61.06° 62.49% £2.93%c

Ghi ch(: Gia tri trung binh trong bang 1a két qua ctia céc thi nghiém duoc lap lai 03 1an; c&c sé liéu trén clng mot
cOt ¢6 cac chir s6 mil giong nhau thi khac biét khong c6 y nghia vdi d6 tin cay 1a 95% (p < 0.05)
Ngudn: Két qua phan tich dir liéu cia nhém nghién ctru

Nhin chung, ham luong duong khir trong dich qua c¢6 xu hudng giam khi nong do
enzyme thap hodc cao hon ndng d¢ thich hop. Khi enzyme dugc bd sung cang nhiéu va thoi gian
thiy phan duoc kéo dai thi qué trinh phan cét cang dién ra s& triét dé hon, giai phong dich qua
nhiéu hon, gitip lam tang hiéu qua thu hdi. Tuy nhién, dén mot giéi han nhét dinh thi nong do
enzyme bdo hoa véi nong do co chat, lic nay van téc phan ung ciing khong thay ddi khi ting
ndng d6 enzyme (N. T. M. Nguyen & Truong, 2006). Két qua nghién ctru cua P. N. M. Nguyen,
Ly, Chau, va Che (2011) va H. T. T. Nguyen, Tran, va Nguyen (2019) ciing cho thiy c6 sy
tuong dong. Viéc kéo dai thoi gian cho enzyme hoat dong 1a can thiét dé tao ra luong dich qua
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cling nhu lwong duong khir nhiéu hon. Tuy nhién, cang keo dai thoi gian thi cling khong tao ra
hrorng duong khir trong san pham nhiéu hon ma c6 thé mat nhleu thoi gian, dich qua bi chua do
su tAn cong cua cac loai vi smh vat khac va gay anh hudng xdu dén giai doan 1&n men ruou sau
nay (Jacob, 2009). Nhu vay, nong do enzyme pectinase duoc bd sung dé xtr 1y dich qua mang
cau xiém trong 01 gio 13 0.3%.

3.2. Tuyén chon nam men co khd nang lén men dich mang cau xiém

Bang 3 trinh bay két qua 1én men dich ming cau xiém st dung 11 ching ndm men véi
cac gia tri vé do Brix, pH va ham luong ethanol clia rugu vang mang cAu xiém. Khi két thic 1én
men, Brix ctia dich qua ¢ tat ca cac nghi¢m thuc déu giam. Cu thé, nghi¢m thuc 1én men véi
chung FBY002 va FBY009 c6 d¢ Brix giam manh nhat, tir 25°Brix ban dau xubng con 8.0°Brix
va 8.17°Brix, c6 khac biét thong ké & mirc ¥ nghia 5% so vdi cac nghiém thirc con lai. Bén canh
d6, 02 ching nim men nay ciing c6 lugng ethanol sinh ra cao nhat v6i ham luong ethanol dat
duogc 1an luot 13 13.61% va 12.71% v/v. O cac nghiém thirc 1én men véi cac chung ndm men thir
nghiém khéc, do Brix cling giam va ham lugng ethanol khéa cao, trong khoang 11.15% dén
11.91% (v/v). Riéng dbi v6i chung FBY006 va FBY011, ham luong ethanol tao ra twong d6i
thap (chi & mic 9.54% va 9.20% v/v). Két qua nay cho thay do Brix con lai sau qua trinh 1én
men cang thap thi lugng ethanol cang ting, ching té ndm men di chuyén héa mét luong 16n
ngudn carbohydrate c6 trong dich qua dé 1am nguoén dinh dudng cho sy phat trién sinh khéi va
hinh thanh ethanol ciing mot s6 san phiam phu khac.

Bang 3

Gi4 tri Brix, pH va ham lugng ethanol cta 11 dong nAm men

Cac chi tiéu sau 1én men

Dong
Brix (°Brix) pH Ethanol (% v/v)

FBY001 10.67¢ 3.79% 11.47¢
FBY002 8.0% 3.98 13.61°
FBY003 10.33° 3.75 11.36%
FBY004 9.0° 3.86¢ 12.31%¢
FBY005 8.17° 3.96f 11.86°
FBY006 10.83° 3.78° 9.54¢

FBYO007 9.0° 3.87¢ 11.680<
FBY008 9.5 3.83 11.91b«
FBY009 8.17° 3.92¢ 12.71%®
FBY010 10.83° 3.77° 11.15¢
FBY011 13.33¢ 3.7 9.20°

Ghi cha: Gia tri trung binh trong bang 1a két qua cta cac thi nghiém dugc lap lai 03 14n; cac s liéu trén clng mot
¢t c6 cac chir s6 mil giong nhau thi khac biét khéng ¢ ¥ nghia véi d6 tin cay 1a 95% (p < 0.05)
Ngudn: Két qua phan tich dir liéu ctia nhém nghién ctru
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Ham luong ethanol dat duoc sau 1én men khi sir dung cac ching nim men phan l4p cho
két qua twong ddi tt so véi két qua tir nghién ctru cua V. V. Nguyen va Nguyen (2018) khi 1én
men rugu vang dau Ha Chau véi ching CB1.1 va lugng ethanol thu dugc ¢ mirc 12.71% (v/v).
Nghién ctru 1én men rugu vang tir dua hdu ciia Ngo, Ly, va Huynh (2011) véi ching nAm men
Y04 cho ham lugng ethanol dat 12.00% (v/v). Ham lugng ethanol sinh ra cac tir qué trinh 1én
men khéc nhau phu thudc vao ngudn nguyén liéu 1én men, dong ndm men va méi trudng 1én men
(Jackisch, 1985).

Ham luong ethanol 1a mot tiéu chi quan trong dé danh gia kha ning 1én men. Bén canh
do, chét luong cia rugu vang qua con dugc thé hién qua chét luong cam quan sau 1én men. Rugu
trong, ¢ mui hoa hop, vi dic trung cho san phim va hiéu qua tot, ém diu ciing 1a mot tiéu chi
kha quan trong dé danh gia san pham rugu vang. Véi két qua trinh by & Bang 3, ching FBY002
cho san phém ruou vang cd luong ethanol dat gié tri cao nhat (13.61% v/v) va khac biét khong
¢ y nghia so véi ching nAm men FBY009 (12.71% v/v). Tuy nhién, v6i két qua cam quan duoc
thé hién ¢ Hinh 1 thi ruou vang dugc 18n men véi chung FBY002 ¢6 vi hoi dang va mui thom
chua hai hoa, khong dac trung cho san phém nén diém cam quan vé y thich chi dat 3.0/5 diém,
mui va vi chi dat mac diém twong Gmg ¢ mirc 3.5/5 va 3.3/5. Ruou vang 1én men tir ching
FBY009 dugc déanh gia cao hon véi sy hai hoa vé mui (4.8/5) va vi (4.9/5) nén diém y thich gan
nhu: dat muc tdi da 14 4.9/5. Ca hai san pham c6 ham lugng ethanol kha cao nén do trong va mau
sic dugc danh gla tot, cung dat diém 5/5. Nhu Vay, dong FBY009 dugc tuyén chon dé tmg dung
trong I&n men dé san xuat ruou vang tor mang cau xiém.

PJ trong va mau sac

=—t—FBY00] —e—EFBY 002 FBY003 —e—FBY 004 FBY005 FBY006

—e&—FBY007 —e—FBY 008§ ——FBY(009 —8—FBY(010 ——TFBY011
Hinh 1. Biéu d6 cam quan ruou mang cau xiém cua 11 dong nam men

3.3. Cdc yéu to tac dopng y nghia dén qua trinh lén men ruou vang mang cau xiém

Chung FBY009 c6 hoat tinh 1én men cao va c¢6 do cam quan tot nhat nén dugc chon dé
thuc hién thir nghiém nay. Dua trén dé xuét cua phin mém Design Expert 7.0, cac nghiém thirc
Ién men dugc thyc hién dé ghi nhan ham luong ethanol (Bang 4). Cac nhén té 6 tac dong dén
luong ethanol sinh ra dugc xtr Iy thong ké dwa trén mo hinh PBD. Két qua tong hop ¢ Bang 5
cho thdy mé hinh thir nghlem c¢6 ¥ nghia thong ké (gla tri p-value 1a 0. 0007) v6i CV% chi & muc
4.99%. Trong 06 nhan té khao sat thi c6 02 nhén t5 c¢6 tac dong y nghia dén qua trinh 1én men 1a
dd Brix va (NH4)2SOs véi gia tri p-value twong tng la < 0.0001 va 0.0032. Gia tri R? cia mo
hinh & murc 0.975 cho théy mo hinh thtr nghi€ém c6 d¢ tin cay cao.
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Bang 4
Céc nhén t6 tac dong dén qua trinh 1én men theo md hinh Placket-Burman Design
Mat sb . Peptone  Yeast extract (NH4)2SO4 . Ethanol
(Th/mL) Brix pH (/L) (g/L) (/L) pH sau Brixsau (% Vi)
10* 18 4 0 0 0.03 3.83 7.83 7.28
10* 18 6 0 6 3.0 4.15 7.0 9.29
107 18 6 6 6 0.03 4.48 6.8 6.99
10* 25 4 6 6 0.03 3.82 8.0 11.99
10* 18 4 6 0 3.0 3.58 6.67 8.91
10* 25 6 6 0 0.03 4.30 9.33 10.78
10* 25 6 0 6 3.0 4.39 9.0 12.45
107 25 4 6 6 3.0 3.76 8.83 12.86
107 25 6 0 0 0.03 4.69 15.0 10.98
107 25 4 0 0 3.0 3.42 12.0 11.72
107 18 6 6 0 3.0 4.61 8.0 8.99
107 18 4 0 6 0.03 3.95 6.0 7.10

Ghi chu: Gia trj trung binh trong bang 1a két qua cua cac thi nghiém dwoc lap lai 03 1an
Nguon: Két qua phan tich dir liéu cua nhém nghién ctru

Bang 5
Xtr 1y thong ké dira trén mo hinh PBD
Source Sum of Squares df Mean Square F Value P-value

Model 48.96 6 8.16 33.11 0.0007
A-Cell 0.35 1 0.35 1.43 0.2853
B-Brix 41.13 1 41.13 166.89 < 0.0001
C-pH 0.013 1 0.013 0.053 0.8267
D-Pepton 0.24 1 0.24 0.97 0.3709
E-Yeast extract 0.34 1 0.34 1.39 0.2909
F-(NH4)2S04 6.89 1 6.89 27.94 0.0032
Residual 1.23 5 0.25
Cor Total 50.20 11
Std. Dev. 0.50 R? 0.9755
Mean 9.95 Adj R? 0.9460
CV.% 4.99 Pred R? 0.8586

Ngudn: Két qua phén tich dir liéu ciia nhom nghién ciru

Nam men dugc biét 1a co kha ning sir dung nhiéu loai hop chit chira nito 1am ngudn nito
duy nhét va ciing c6 thé dong hoa nito tir cic ngudn khac nhau, ching han nhu amonium, urea,
allantoin hoac acid amin. Lugng rugu cao hon dugc hinh thanh phu thudc vao nhiéu yéu td trong
d6 co lién quan dén ham luong nito ban dau ctia moi trudng 18n men (Ferreira, Barbosa, Falco,
Ledo, & Faia, 2009). Trong 02 nhén t6 ¢0 tic dong ¥ nghia thi nhan t5 (NH4)2SO4 chi yéu cung
cap ngudn nito dé thyc hién qua trinh 1én men. Ham lugng nito dugc cho 14 ¢6 lién quan dén qua
trinh 1én men rugu cham hay thdm chi 1a bi dung lai. Nguyén nhan dugc cho 1a, khi méi truong
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bi can kiét nito, hoat dong van chuyén duong da giam dang ké dan dén hoat dong 1én men cling
bi giam (Salmon, Vincent, Mauricio, Bely, & Barre, 1993). Ngoai nhiing van dé nay, néng do
nito ciing ¢ tic dong dén sy hinh thanh mot sé san phdm phu nhu acid béo, ruou bic cao
(Ferreira & ctg., 2009) va ester (Torrea, Fraile, Garde, & Ancin, 2003). Bén canh d6, ciing anh
hudng dén cac dic tinh hoa hoc va cam quan cua rugu (Gump, Zoecklein, Fugelsang, & Whiton,
2002). Ngoai nhan tb (NH4)2804 thi do Brix cling c0 vai tro kha quan trong, dugc st dung trong
cac qua trlnh lén men san xuét rugu vang. Do Brix duoc xem 1a dai dién cho ngudn cung cip
carbon dé nidm men sir dung va thuc hién c&c qué trinh chuyen héa dé tao thanh rugu nén ham
luong ethanol sinh ra s& bj anh hudng boi lwong duong ban dau cd trong mdi truong 18n men
(Attri, 2009).

3.4. Toi wu héa cdc yéu té anh hwéng dén qud trinh lén men rwou vang

Két qua thi nghiém t6i vu hoa hai nhan t6 duge chon 1a d6 Brix va (NH4)2SO4 theo md
hinh t6i wu CCD duoc téng hop ¢ Bang 6. Do Brix cua cic nghiém thirc déu giam, Brix giam
manh nhat & nghiém thtc 5, 3 va 1. Mic du d6 Brix ¢ cac nghiém thic giam manh nhung chi c6
ham lugng ethanol ¢ nghiém thuc 11 cao nhat (12.84% v/v). O cac nghiém thuce 9, 10, 11 va 12,
ham lugng ethanol lan luot 13 12.18%, 12.09%, 12.84% va 12.09% v/v nhung d Brix giam
khong manh (khoang 9 - 17°Brix). Két qua théng ké cho thiy do Brix bang 26.50°Brix va ham
luong (NH4)2SO04 br:ing 1.50g/L s€ cho ham lugng ethanol cao nhét (nghiém thac 9, 10, 11 va
12). Tuy nhién, & nghiém thirc 13 ciing c6 d6 Brix va ham luong (NH4)2SO4 bang cac nghiém
thirc trén nhung d6 con chi dat 10.77% v/v. So véi nghiém thirc ¢6 ham lwong (NH4)2SO4
1.50g/L va 35°Brix, cho ham lugng ethanol thip nhat (4.3% Vi), 1a do luong duong thich hop
trong dich qua dé ché bién vang 1a 20 - 25°Brix, dong nim men khong hoat dong tét trong diéu
kién Brix cao dan dén lugng dudng sot lai cao 1am trc ché qua trinh hinh thanh rugu. Tuong tu,
cac nghiém thirc c6 d6 Brix trén 30°Brix (nghiém thiic 2, 4 va 6) cho luong ethanol thap hon céc
nghiém thirc véi d6 Brix thip hon 30°Brix.

Bang 6
Két qua t6i uu hoa cac nhan t6 tac dong dura trén mo hinh téi vu CCD
Nghiém thirc D9 Brix (°Brix) (NH4).SO4(g/L) pH Brix (°Brix)  Ethanol (% v/v)
1 20.49 0.44 433 8.58¢ 12.01%
8 26.50 3.00 3.79 9.02bc 11.79%
6 35.00 1.50 4.01¢ 28.09 4.3"
3 20.49 2.56 3.93° 6.8% 10.44
13 26.50 1.50 3.64" 11.0¢ 10.77¢
5 18.00 1.50 4.1° 6.0? 8.68
11 26.50 1.50 3.79n 11.0¢ 12.842
10 26.50 1.50 3.68" 10.0%¢ 12.092
9 26.50 1.50 3.76" gabe 12.182
12 26.50 1.50 3.76 14.0¢ 12.092
7 26.50 0.00 4.19° 19.5¢ 11.87%®
32.51 2.56 4.19° 21.5f 9.47¢f

2 32.51 0.44 4.25P 17.3¢ 8.229

Ghi cha: Gia tri trung binh trong bang 1a két qua cua cac thi nghiém dugc 1ap lai 03 1an; cac s6 lidu trén cling mot
¢t c6 cac chir s6 mil giong nhau thi khac biét khéng c¢6 ¥ nghia véi d6 tin cay 1a 95% (p < 0.05)
Nguon: Két qua phan tich dir liéu cua nhém nghién ctru



88 Luu Minh Chau va cong su. HCMCOUJS-Ky thuat va Coéng nghé, 17(1), 80-90

Dua vao két qua théng ké theo mé hinh CCD & Bang 7, ¢6 thé thiy rang cac nhan t6 thir
nghiém chon déu tic dong y nghia dén qua trinh hinh thanh ethanol cua rugu vang méing cau
xiém véi gia tri p-value & muc 0.0004 va hé s6 bién dong CV 1a 7.24%. Trong d6, nhan t6 do
Brix tac dong c6 y nghia nhat dbi v6i qua trinh tdi wu hoa véi gia trj p-value = 0.0014. Gi4 tri R?
=0.9396 cho thay mé hinh thong ké c6 do tin cay cao.

Bang 7
Két qua xir 1y théng ké dya trén mé hinh CCD

Source Sum of Squares Df Mean Square F-Value P-value

Model 63.20 5 12.64 21.79 0.0004 significant
A-Brix 15.00 1 15.00 25.86 0.0014

B-(NH4)2S04 0.023 1 0.023 0.040 0.8464

AB 1.99 1 1.99 3.43 0.1066

A? 44.64 1 44.64 76.96 <0.0001

B? 0.13 1 0.13 0.22 0.6502

Residual 4.06 7 0.58

Lack of Fit 1.79 3 0.60 1.06 0.4606 not significant
Pure Error 2.27 4 0.57

Cor Total 67.26 12

Std. Dev. 0.76 R? 0.9396

Mean 10.52 Adj R? 0.8965

CV.% 7.24 Pred R? 0.7577

Ngudn: Két qua phan tich dir liéu cia nhém nghién ctru

Ethanol

Ethanol

Tai— W B: (NH4)2504
Bk A: Brix wsTou

Hinh 2. Sy tac dong giita Brix va (NH4)2SO4 dén sy hinh thanh ethanol
3.5. Thir nghiém xdc nhdn cdc diéu kién téi wu

Twr 30 nghiém thue dugc thiét ké sén, 03 nghiém thuc dugc chon gém nghiém thuc s6 1,
10 va 30, day 1a nhitng nghiém thirc ¢6 lwong ethanol sinh ra cao nhit dé xac nhéan két qua téi uu
héa (Bang 8). Ham luong ethanol thuc té va 1y thuyét voi sy khac biét khong dang ké voi khoang
chénh 1éch chi & mtrc 0.17 - 0.56%. Nghiém thirc 10 (ethanol 1y thuyét 12.38% v/v, ethanol thuc
té 11.64% v/v) c6 ham lugng ethanol thuc té thip hon ham luong ethanol Iy thuyét. Nghiém thtc
5va30co ham luong ethanol thuc té cao hon ham lwong ethanol dy doan cua mo hinh CCD. Tur
két qua thyc té cho thay du doan cua md hinh véi cac nghiém thirc dé xuat co do tin cdy dé co
thé ap dung trong nghién clru t6i wu hoa qué trinh 1én men san xuat ruou vang tir mang ciu xiém.
Cubi cliing, nghiém thire t6i uu nhat duoc lya chon 1a nghiém thirc 5 v6i ham lugng (NHz)2SO04
duoc xac dinh 1a 0.96¢/L va d6 Brix 1a 23.77°Brix.
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Bang 8
Ham luong ethanol theo CCD va thuc té sau 07 ngay l1én men

N R wgsougy Sl Bl e
5 23.77 0.96 12.32 12.88
10 24.02 0.87 12.38 11.64
30 24.29 0.85 12.40 12.57

Nguon: Két qua phén tich dir liéu ctia nhém nghién ciru
4. Két luan

Dich qua méing cau xiém duoc bd sung enzyme pectinase véi nong do 0.3% trong 01 gid
va ching nAm men FBY009 duoc chon do c6 kha ning 1én men cho san pham ruou vang mang
cau xiém c6 cam quan thich hop. Nghién ctru dd xac dinh duoc hai nhan t6 ¢ tac dong ¥ nghia
dén qua trinh 1én men 1a Brix va (NH4)2S04 Két qua tdi wu hoa thdng qua mé hinh CCD d4 xac
dinh cac thong s toi wu cho quy trinh 1én men san xuat rugu vang ming cau xiém véi dich qua
dugc diéu chinh 23.77°Brix va bd sung 0.96g/L (NH4)2SO4. San phdm ruou vang c6 ham luong
ethanol dat 12.88% v/v. Két qua nghién ctru c6 thé tng dung dé gop phan phat trién da dang héa
cac san pham rugu vang, dic biét 1a tir cac ngudn trai cdy & ving Pong bang Song Ciru Long.
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