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ABSTRACT

Cashew apple juice contains high minerals, vitamins and sugar content
suitable for wine fermentation. This study investigated effects of Brix degree
(19-25), pH (4-5) and yeast content (5-10%) to alcohol content of cashew
apple wine. The response surface methodology in a central composite design
of experiment was applied to determine the optimal conditions for the main of
cashew apple wine fermentation process. The results showed that Brix degree
effected strongest to alcohol content. The alcohol content of 12.1% v/v was
obtained at the optimal conditions of 22° Brix, pH = 4.5 and yeast of 7.5% vol.
There was no difference detected (p<0.05) between the experimental
fermentation and the optimization results. Cashew apple wine with alcohol
content of 12.1% v/v was in accordance to Vietnamese standards (7045:2013).
TOM TAT

Dich ép qua diéu chira nhiéu khodng chdt, vitamin va ham leong duong cao
thich hop diing dé 1én men che blen riou vang diéu. Nghién ciru nay tién hanh
khao sat anh huong ciia ba Yéu t6 gom: d¢ Brix (19-25), pH (4-5) va ty I¢ men
(5-10%) dén dé con. Thi nghiém dwoc thiét ké bangphu’(mgphap mat dap irng
(RSM) theo mé hinh CCD (central composite design) trén phan mém JMP 10
nham xdc dinh diéu kién 16i wu cho qud trinh lén men chinh o ruou vang diéu
. Két qud cho thdy do Brix anh huwong manh nhét dén aé con. O diéu kién t6i
wu la 22° Brix, pH = 4,5 va ty 1é men 7,5% ruwou vang diéu thanh pham cé do
con 12, 1% v/v. Két qua 1én men thuc nghiém so voi két qua_ 16i wu dwa trén
phéan mém JMP 10 c6 sw khdc biét khéng y nghia vé mdt théng ké (p<0, 03).

Sdn pham rwpu vang diéu tao thanh c6 o rwou phit hop theo theo Tiéu chudn
Viét Nam (7045:2013).

Trich dan: Vo Thi Thu GNiang, Phan Thi Héng Sen, Nguyén Thi Sang Ha, Nguyén Minh Hién, L& Thi Anh
Hoéng va Nguyén Van Khoa, 2019. Toi uu hoa ba yéu t6 anh huong dén qua trinh 1én men chinh ¢
ruou vang di€u. Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(4B): 21-26.

1 PAT VAN BE

Ruou vang 1a san pham dang duoc wa chudng va

ctv., 2013). O Viét Nam, ruou vang méi xuét hién
vai chuc ndm gan day va dan dugc wa chudng.

dem lai nhiéu gia tri kinh té trong nganh ché bién
ruou (Kelebek ef al., 2013). Pay la loai nudc ubng
duogc 1én men tir cac loai trai cdy cho do con nhe,
huong vi thom ty nhién, tdt cho strc khoe nhu: kich
thich tiéu héa, giam stress (Nguyén Vian Thanh va
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Qua diéu gia (trong bai bao nay goi 1a qua diéu)
¢6 nhiéu ¢ vang Nam Trung Bo, Ty Nguyén va
Pong Nam B9, hién nay sau khi thu hoach hat diéu
thi qua bi virt bo. Theo thdng ké dién tich trong diéu
cua nudc ta hién nay, khoang 350 nghin hecta cho
ning suat thu hoach trung binh khoang 300 nghin
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tan hat diéu tho. Ctr 8 - 10 tin qua diéu ban dau s&
thu vé khoang 1 tAn hat diéu thd, ude tinh luong qua
didu dang bi bo khoang 2,4 - 3 triéu tan (Tran Nhat
Nam et al, 2014), vira gay lang phi vira 6 nhiém moi
truong. Trong khi d6, thanh phan dinh dudng & dich
qua kha cao nhu: duong, cic chit khoang, cac
vitamin By, B, PP..., ddc biét ham lugng vitamin C
(219 mg/100ml) va kha nang khang oxy hoa cao rat
t6t cho stc khoe (Attri, 2009), gitp ngin nglra ung
thu va phong chéng cac vi khuan gy viém da day
(Kubo et al., 2006). Dich ép qua diéu giau dinh
dudng va ham luong dudng cao thich hop dé ché
bién nude ¢p qud, rugu vang diéu...Tuy nhién, hién
nay qua didu dang bi virt bo sau thu hoach nguyén
nhan 1a ham lugng tanin trong dich ép cao tir 0,2-
0,6% gy vi qua chat, sit ludi va kho rat vom hong.
O nghién ctru trude, dé tan dung ngudn nguyén liéu
dang bi lang phi nay, nhém nghién ctru di tién hanh
xu ly tach loai tanin, giup dich qua khong con vi
chat, se sit ludi dong thoi giit duge ham lugng dinh
dudng trong dich ép (Nguyen Van Khoa et al,
2017). Cong trinh nay tién hanh thi nghiém khao sat
anh hudng cta ba yéu td 6 Brix, méi truong pH va
ty 16 nAm men dén do con dua trén thiét ké thi
nghiém theo phian mém JMP 10 nhim muc dich xac
dinh diéu kién ti wu cho qua trinh 1én men chinh
ruou vang diéu.

2 VAT LIEU VA PHUONG PHAP

2.1 Vit liéu nghién ctru

Qua diéu sau khi thu héi tai tinh Binh Phudc
dugc van chuyén vé phong thi nghiém & trang thai
tuoi. Tién hanh rira sach va ép ldy dich qua bang
may truc vit, sau d6 bao quan dong lanh & nhiét 46
<-10°C. Khi nghién ciru, dich ép qua diéu duoc rd
dong dua vé nhiét ¢ phong, xur 1y tach loai tanin
bang enzym tanase va gelatin (Nguyen Van Khoa et
al., 2017), dich thu dugc sau xu 1y khong con vi
chat, sit ludi voi ham lugng tanin con lai dat 0,08-
0,1%.

Nam men Saccharomyces cerevisiae K1 V1116
dang bot, mua tir cong ty Lalvin, Canada.

Mbi trudng va hoa chit thue phdm: Mai trudong
Sabouraud (SBD), citric acid (C¢HsO7) va NaHCO3
ding dé chinh pH dich diéu, dung dich xanh
methylene dé nhuém Gram dém té bao nam men
chét.

2.2 BH tri thi nghiém
2.2.1 Xdc dinh méi truong nuéi cdy va dwong
cong sinh truong

Trude khi st dung ndm men cho qua trinh 1én
men ruou, nim men dugc nhan giéng trong 40 gio
¢ hai méi truong dinh dudng Sabouraud va méi
truong dich diéu nham so sanh dé chon moi trudong
nudi cdy gidng thich hop. Mbi trudng nudi cay dugce
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cho vao binh tam giac ddy bang niit gon, thanh tring
& 121°C trong 15 phut. Men giéng dugc cdy vao moi
truong voi mat do ban dau 1a 4,2x10° té bao/ ml va
i & 30°C trén may lic 140 vong/ phut (Lwong Dirc
Pham, 2006).

2.2.2 T6i wu héa ba yéu té qud trinh 1én men
chinh

Téi wu hoa qué trinh 1én men chinh dugc thiét ké
theo phan mém JMP 10, trong d6 cac yéu té khao
sat dugc bd sung trude qua trinh 1én men bao gdm:
°Brix (ham lugng dudng) ban dau tir 19-25 (X)),
pH=4-5 (X5) vaty 1€ men tir 5-10% (X3), khi d6 d¢
c¢dn (Y) 1a chi tiéu theo ddi sau 7 ngay 1én men.

Bing 1: Thiét ké thi nghi¢m CCD dé t6i wu héa
qua trinh 1én men chinh & dich ép qua

diéu
STT Pattern “Brix (X1) pH (X2 13 1¢ men
(Y- X5)
T — 19 4 5
pJ— 19 4 10
3 a00 19 45 7.5
4 - 19 5 5
5 —++ 19 5 10
6  0a0 22 4 7.5
7 00a 22 45 5
8§ 000 22 45 7,5
9 000 22 45 7,5
10 00A 22 45 10
11 0AO 22 5 7.5
12 +— 25 4 5
13 +—+ 25 4 10
14 A00 25 45 7.5
15+ 25 5 5
16 +++ 25 5 10

Trong do: (+): gia tri cdn trén, (-): gia tri can duoi, (A):
gid tri truc thap, (a): gid tri truc cao, (0): gid tri tai tdm.
Pé xdc dinh gid tri t6i wu cho qud trinh Ién men, két qua
phan tich khdp v6i phirong trinh da thire bdc 2 bao gém
phan tuyén tinh bdc 1, bdc 2 va tiong tdc ba yéu t6 bic
1 bang phirong phdp hoi quy da bién. M6 hinh todn hoc
st dung dé xdc dinh gid tri t6i wu cho cdc yéu 16 c6 dang
nhu sau:

Y = biXi1+ b2 X2 +b3 X3+ baX1Xo + bsXiX3 + bsXoX3 +
b7X1X2X3 + bsX1? + boX2? + b1oX5’

Trong do: bi, bz, bs, b, bs, be, by, bs, by, bio la hé 56 hoi
quy. X1 ; X2; Xz la Yéu 16 thi nghiém can t6i wu. Y la chi
56 theo dbi sau qud trinh 1én men. Trong dé, cdc yéu té
khdo sat cé quan hé tuyén tinh véi chi sé theo déi phu
thuge vio R? la hé s6 xdc dinh béi c6 gid tri tiv 0 dén 1.

Méi quan hé giita cac yéu t6 khao sat va chi
tiéu theo doi trong qua trinh 1én men chinh dugc thé
hién dudi dang bé mat dap tmg. Tu d6 chon dugc
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chc gia tri t6i uu cia °Brix ban dau, pH va ty 1&
men bd sung dé hiéu suat tao con trong qua trinh 1én
men 1a cao nhét. Thi nghiém t61 wu hoa duoc thuc
hién bang phuong phap mit dap tmg theo mo hinh
CCD (central composite design) duoc trinh bay theo
Béang 1.

2.3 Cic chi tiéu phan tich

Gia tri pH dugc x4c dinh bang may pH Hanna-
Itali; °Brix dugc do bé'lng khiic xa ké Atago-Nhat
Ban; ham lugng axit tong (gH2s04 /L) x4c dinh theo
phuong phap trung hoa axit; s0 luorng té bao nam
men (te bao/ml) dugc xac dinh bang budng dém
hong cau Neubauter (L€ Thanh Mai va ctv, 2009);
ham lugng cdn (% v/v) do bang phuong phap chung
cit (Nguyén Dinh Thuong va Nguyén Thanh Hang,
2007).

2.4 Phwong phap xir 1y s6 liéu

Céc thi nghiém b tri lap lai 3 lan, cac két qua
thu duoc 1a trung binh cong giira cac 1an thi nghiém.
S6 liéu dugc phan tich trén phan mém Microsoft
Excel va JMP phién ban 10 (SAS Institute, Inc.,
Cary, NC, USA). Su khac biét ¢ gia tri trung binh
giita cac cong thire dwoc danh gia nho phép kiém
dinh Tukey véi muc tin cay 95%.

3 KET QUA VA THAO LUAN
3.1 Maoi truomg nudi cdy va duong cong
sinh truwéng

Chon mbi truong thich hop nhan gidng va xac
dinh mat dd nAm men dat cao nhit dé b sung vao
dich 1én men 1a buéc quan trong dau tién. NAm men
dugc nhan giéng trén moi trudng dich didu va moi
truong chudn Sabouraud dé so sanh. Dich ép qua
diéu sau xtr Iy tach loai tanin (Nguyen Van Khoa et
al., 2018) duoc chinh pH = 4,5, ham luong dudng
12°Brix (N guyen Minh Thuy va ctv, 2011) dé nhan
gidng d6i chiéu. Két qua nhan gidng ¢ hai méi
truong dich diéu va Sabouraud (Hinh 1) cho thay,
ndm men ting giam theo quy luat duong cong sinh
trudng cua vi sinh vat, phu hgp véi cac giai doan
sinh trudng.

Hinh 1 cho thiy ca hai moi trudng dich ép qua
diéu va Sabouraud nim men sinh trudng va phat
trién tot. Cac té bao nim men ting dan trong qua
trinh tang sinh, ting nhanh dén 24 gio. Tai thoi diém
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nay, & mdi truong dich diéu dat 1,54x107 t& bao/ml
cao hon 5% so v&i moi truong Sabouraud va duy tri
dén 32 gid. Khi dén cudi pha cin bang (32- 36 gio),
céc chit dinh du’ong trong moi truong nuodi chy giam
dan do trong moi truong xuat hién va tich ty cac san
pham trao doi chat khong can thiét d6i véi té bao.
Két qua sé lwong ndm men giam 5-7% so voi thoi
diém dat pha log, dén 40 gio té bao bit dau chét
nhanh. Hinh 1 cho thiy nim men sinh truéng va
phat trién trong méi truong dich diéu t6t hon so véi
moi truong Sabouraud. Do do, dich diéu duoc chon
lam moi trudng nhan glong nam men trong thoi gian
24-28 gid trude khi bd sung vao dich 1én men.
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Hinh 1: Puong cong sinh truéng ¢ nAm men
KV111e6

3.2 Téi wu héa ba yéu to trong qua trinh Ién
men chinh

Két qua toi uu hoa qua trinh 1én men chinh theo
ba yéu t6 thé hién ¢ Bang 2 cho thiy mirc do phu
hop ctia md hinh. Gié tri F danh gia sy khong tuong
thich (Lack of fit) ciia mé hinh 1a 4,47 (p=0,33) cho
thdy mo hinh hoan toan tuong thich vdi thuc
nghiém. Hé sé twong quan bdi (R?) ciia md hinh
bang 0,9996 cho thiy mo hinh mo phong dung véi
thuc nghiém, dong thoi chi ra cac yéu t6 khao sat
ban dau: °Brix ban dau (X)), pH (X») va ty 1€ men
(X3) b6 sung trudc qua trinh 1én men deu c6 anh
huéng 16 rét dén qua trinh hinh thanh d6 con sau 7
ngay 1én men (p<0,05).

Bang 2: Két qua phan tich ANOVA dén su tao con trong qua trinh 1én men chinh

Ngudn Df  Téng binh phwong Trung binh binh phwong F Ratio Prob > F R?
M0 hinh 10 55,8539 5,5854 65,5510 <0,0001

Sai sb 5 0,4260 0,0852

Lack of Fit 4 0,4260 0,1065 4,4789  0,3388 0,9996

Tu Bang 3, phan mém JMP chi ra két qua ude
lugng hé so hoi quy trong do: °Brix (b1=2,06) 1a yeu

td anh hudng manh nhat dén qua trinh tao con, c:on
pH (b,=0,3) va ty 1€ men (b3=0,28) c6 tac dong gan
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nhu nhau va thap hon °Brix. C6 sy khac nhau cia
°Brix so voi hai yeu t6 con lai vi trong qué trinh 1én
men, duong la ngudn nguyén li¢u chinh cung cép
dinh dudng cho nam men va la co chat quyét dinh
dén qua trinh chuyén héa tao thanh cén (Phan Thi
Cam Hoa va ctv., 2017). JIMP da dua ra phuong trinh
hdi quy mé ta mdi trong quan gilra do Brix ban dau
(X)), pH (X») va ty 1¢ men ban dau (X3) dén do con
(Y) hinh thanh nhu sau:

Y=12,155+2,06X; +0,3X> + 0,28 X3- 0,1X,X>
+0,1 Xi X5+ 1,5827 X2 - 0,4827 X5?
Bang 3: Gia tri wéc lwgng caa cac bién doc lap
dén qua trinh hinh thanh d¢ con

Hé s6 Gia tri woc lwong p-value
Intercept 12,1551 <0,00018*
by 2,06 <0,0001*
by 0,3 0,0227*
b3 0,28 0,0290*
by -0,1 0,0371*
bs 0,1 0,0371*
bs 0,025 0,8182
by 1,5827 0,0003*
bs -0,4827 0,0435%*
by 0,05 0,2809
bio 0,2172 0,6443

4 ~dd con (Y)

Hinh 2: P4 thi biéu dién anh hwéng cia cac yéu
t0 dén d¢ con trong khéng gian 3 chieu

Véi gia tri R>= 0,992 va R%4= 0,977 cho thiy
mo hinh héi quy 1 pht hop véi bé mit dap tmg clia
dd cdn duge tao thanh ¢ Hinh 2. Mdi diém trén bé
mat 1a mét gia tri do cdn tao thanh tuong ung voi 3
yéu t6 anh huong dugc khao sat, thé hién duoc mirc
d6, chidu hudéng anh hudng cia ba yéu t6 ban dau
dén qua trinh tao ra do ¢On cao nhét hodc théip nhét.
Diéu kién t6i vu ctia ba yéu té khao sat ban dau dén
d% ¢dn tao thanh dugce thé hién qua Hinh 2.
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Hinh 3: Két qua tbi wu héa ba yéu t6 anh hwéng
theo phan mém JMP

Két qua nghién ctru cho thdy d6 Brix ban déau tdi
uu duoc dé xuat 1a 22°. Do Brix ban du phai phu
hop dé du co chat cho sy hoat dong ciia nim men.
Khi dich 1én men khong du lwong duong cho nim
men ting sinh khdi thi nAm men c6 thé chét di do
canh tranh dinh dudng 13n nhau va cudi cung la
luong ruou sinh ra thap. Nhung néu bd sung dudng
cao thi hién twong ap sut tham thau xay ra lam thay
dbi sinh 1y va qua trinh trao doi chit cua té bao, khi
d6 qua trinh chuyén hoa tao san pham lai bi glam
(Attri, 2009). D6 Brix tbi wu la 22° tuong tu voi két
qua nghién ciru trude ddy, khi 1én men dich ép qua
diéu ham luong duong t6i wu trong khoang 20-22°
Brix (Attri, 2009; Umashankar et al., 2014; Apine
and Jadhav, 2015).

O gié tri pH (X) diéu kién t6i wu 12 4,5 twong tu
v6i két qua nghién ciru khi 1én men ruou vang Khom
(Nguyén Vin Thanh va ctv, 2013), vang Xoai
(Nguyén Nhat Minh Phuong va ctv, 2011). Khi lén
men, néu gié tri pH cao thi d9 con giam do cac vi
khuén hai phét trién gay su canh tranh ddng thoi trc
ché sy sinh trudng va phat trién nam men. Dich qua
¢6 pH thich hop cai thién dugc do o on dinh cua rugu,
{rc ché dugce su phat trién cua vi khuan va cling tao
didu kién tt cho qua trinh 1én men dudng
(Ribéreau-Gayon et al., 2006).

Ty 1& men (X3) cang cao thi téc do tao con cang
nhanh do qué trinh chuyén dudng thanh rugu duge
thyc hién nhanh chong, nhung 1én men nhanh qua s&
anh huong khong t6t dén su tao hwong cho ruou.
Néu mat dd nAm men qué thap thi qua trinh 1én men
cham, rugu s& dé bi hong (Pinh Hitu Pong, 2014).
Ty 1é men bd sung khi 1én men dich qua thudng nam
trong khoang 5 — 10% (Attri, 2009; Umashankar et
al., 2014; Apine and Jadhav, 2015). Vi vdy, ndm
men can bd sung ban dau phai thich hop dé thoi gian
1én men hop 1y nhim tao ra cac huong, vi hai hoa
cho ruou 1a rat quan trong. Két qua nghién ciru bé
mat dap tmg cho thdy tai 7,5% men la thich hop.

Tir két qué toi wu hoa ciia phan mém JMP dé xgét
(Hinh 3), tién hanh lén men thuc nghiém kiém
chung theo Bang 4:
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Bang 4: Két qua kiém tra thwc nghiém tir cac
thong s6 ciia phan mém JMP

e Giatri JMP d¢  Gia tri thue
Chi tiéu A on

xuat nghi¢m

%Brix ban dau 220 220

pH 4,5b 4,5°

Ty lé‘men (%) 7,5 7,5

Do con (% v/v) 12,15°¢ 12,2°

Cdc chit giéng nhau trong cing mét dong thé hién sw
khac nhau khong co y nghia ¢ mirc p<0,05%.

Két qua du doan va két qua thuc nghiém c6 y
nghia thong ké véi do tin cay 95%. Diéu kién tdi wu
1én men ché bién ruou vang diéu 1a 22°Brix, pH=4,5
va ty 1¢ men 1a 7,5%. Rugu vang diéu tao thanh &
diéu kién t6i wu c6 do con 12,1% v/v cao hon két
qua nghién ctru cua Attri (2009) va Umashankar et
al. (2014). Theo Attri (2009), rwou vang diéu c6 do
con chi 8,25% v/v, & 22° Brix, pH = 4,0 va ty 1¢ men
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Saccharomyces cerevisiae var. ellipsoideus 5% va
theo Umashankar ez al. (2014) d6 con thip hon chi
dat 6,6% v/v sau 15 ngay 1én men ¢ 20,2° Brix, pH
3,8 va ty 16 men 5%. Rugu vang diéu trong nghién
clru ndy c6 do con tuong duong véi két qua cua
Apine and Jadhav (2015) c6 d6 con 1a 12% v/v véi
ndm men Saccharomyces cerevisiaes train NCIM
3311 ¢ 22°Brix, pH =4,0 va ty 1¢ men 10% sau thoi
gian 7 ngay.

Hinh 3 cho thay qué trinh thyc nghiém 1én men
ruou vang diéu & 5 ngay dau gia tri pH giam tur 4,5
xudng con 3,9 twong tmg khi d6 ham luong axit tong
tang 25% dat 2,13 g/l so v6i ngay dau tién. Diéu nay
cho thiy song song v6i sy chuyén hoa duong (13,8°
Brix) thanh con thi cac axit hitu co ciing hinh thanh
trong dung dich, cho nén pH giam va axit tong ting
1én, d6 cdn dat 8,9% v/v; dén ngay thr 7 6 con dat
12,1% v/v.

25
20 %
15 %
10
5
0 - i . /E-i | -
0 1 3 5 7 heay
Daxit tong (g/1) mpH d6 Brixcon lai D06 con (% v/Iv)

Hinh 3: Két qua ciia mét sb chi tiéu theo ddi trong qua trinh 1én men

4 KET LUAN

Su anh hudng cua ba yéu t6 do Brix, moi truong
pH va ty 1é nAm men dén qué trinh 1én men chinh
ruou vang diéu di duogc khao sat. Trong 3 yéu td da
khao sat thi d6 Brix anh huong manh nhét dén qua
trinh tao d6 con. Diéu kién t6i uu dugc khao sat & ba
yéu t cho qua trinh 1én men chinh & ruou vang diéu
dat dugc tai 22° Brix, pH = 4,5 va 7,5% ty 1¢ men
trong thoi gian 7 ngay. Két qua 1én men ¢ diéu kién
tbi wu rugu vang diéu c6 do con dat 12,1% v/v phu
hop v&i d6 cdn ciia rugu vang theo Tiéu chuan Viét
Nam (7045:2013).
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