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TOM TAT
Qua than ky voi thanh phan miraculin lam thay déi cam giac vé vi sau khi ném thtr qua. Nghién
ctru nham khao sat kha nang ché bién bot qua than ky giir duoc dac tinh dac biet trén va c6 thé
st dung tién loi bang cach bé sung vao thuc phdm khac. Trong qua than ky cé chtra mot luong
duong gay can tré qua trinh tao bot khi sdy, nén can duoc loai b6t mot phan trudce khi sdy. Lén
men la phuong phap don gian, tiét kiém, c6 thé dap tng yéu cau loai mot phan duong va van duy
tri duoc hoat tinh ctia miraculin. Qua trinh lén men dich qua st dung nim men c6 dinh trén gia
thé alginate voi ty 1é hat men 0,5; 1,0; 1,5% (so véi dich qua lén men), trong cac khoang thoi gian
30, 60, 90 phut, & nhiét do moi truong. Dich qua sau lén men duoc sdy thang hoa thanh bot qua.
Hieu sudt thu héi, hiéu sudt loai duong, kha ning tao bot va quan trong nhat 1a hoat tinh
miraculin thong qua sy thay ddi nguong cdm nhan déi véi cac vi co ban khi st dung bot qua than
ky duoc xac dinh. Bot qua tir quy trinh xi Iy 1én men hiéu qua nhat duoc st dung két hop véi san
phdm nuodc cam ép nguyén chat véi cac ty 1é: 0; 0,25; 0,5; 0,75; 1% va danh gid su cai thién kha
nang chap nhan ctia nguoi tieu dung déi voi san pham. Két qua cho thdy, st dung 1,5% hat men
c6 dinh va lén men dich qua trong 30 phuat cho san phdm bot qua than ky c6 chat luong cao, hoat
tinh miraculin duoc duy tri thong qua két qua lam gidm nguong cam doi véi vi ngot, ting nguong
cam véi vi chua va ding; hau nhu khong anh huéng dén nguong cam voi vi man. B sung 0,5 -
0,75% bot qua than ky cai thién dang ké kha nang chdp nhan cta nguoi tieu dung déi voi san
phdm nuéc cam ép nguyén chat len dén 90%.
Tt khéa: Bot qua, Ién men, ndm men cé dinh, nguong cdm, qua than ky.

so voi cac chét tao ngot khéac 1a ngoai viéc tao cam
giac ngot con ¢6 kha nang lam giam bét vi chua va
ding khong mong mudn trong mot sé thuc pham.
Tuy nhién, cho dén nay trong nudc khong co
nhiéu nghién cttu vé loai qua nay.

1. DAT VAN BE

Qua than ky (Symsepalum dulcificum) thudc
ho Sapotaceae, c6 ngudn goc tir Tay Phi. Qua nho
c6 kich thudc twong tu nhue qua 6 liu bao gdbm: Vo
qua, thit qua, vé hat va hat, rat dé hue héng [1; 2].
Qua c6 chta mot loai glycoprotein goi la
“miraculin” c6 déc tinh diéu chinh vi doc dao, co
thé bién vi chua, ding thanh ngot, do d6 duoc dat
tén 1a qua than ky (miracle fruit). Cay than ky xuat
hién & Viét Nam khoang nam 2004 va sau d6 duoc

Miraculin 12 mo6t homodimer bao gém 191 axit
amin, nito, carbohydrate, duong (glucosamine,
mannose, fructose, xylose, galactose), c6 khoi
luong phan tit tir 24.000 - 45.000 Da [4]. Miraculin
ban than khong c6 vi, nhung c6 hoat tinh kich hoat

trong nhiéu tai cac dia phuong trong ca nuoc. Loai
qua diéu ky nay c6 nhiéu trién vong stt dung nhu
chat tao ngot it niang luong cho bénh nhan dai thao
duong, nguoi an kiéng va tao cam giac ngon
miéng, vi ngot ngao cho bénh nhan phai diung
thuéc nhiéu hodc diéu tri héa chat dan dén mat
kha nang cam nhan vi [3]. Loi thé cia qua than ky

cac thu thé vi ngot ctia con nguoi va chuyén déi
nhan thtc vé vi chua cta thyc phdm thanh vi ngot
tuong duong voi sucrose [5]. Miraculin khong bén
voi nhiét, dé bi bién tinh va khong con hoat tinh
kich hoat thu thé vi giac khi dun néng [6], do do6
khong thé st dung truc tiép dich qua than ky
trong cac san phdm thuc phdm c6 qua xt Iy nhiét,
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ma phai ché bién thanh dang san phim riéng, sau
d6 b6 sung vao thuc pham khac khi st dung. Pa
c6 nhitng nghién cttu & cac nuodc trén thé giodi vé
trich va tinh sach miraculin tir qua than ky, nhung
do qua nhiéu buéc xit Iy nén da lam suy giam hoat
tinh c@ia miraculin [7, 8]. Bén canh d6, @€ tinh
sach miraculin duy tri hoat tinh tot, quy trinh doi
héi st dung cac ky thuat hién dai cung véi trang
thiét bi dat tién [9]. Viéc ché bién bot qua than ky
khong qua tinh sach, khong doi héi trang thiét bi
phtic tap, gia thanh ha ma van git duoc diac tinh
cua miraculin sé la mét nghién ctru httu ich va hiéu
qua.

Trong qua than ky co chita 2,4 g/100 g duong
téng so [3], luong duong nay c6 thé gay khé khan
trong qua trinh siy dé tao thanh bot, do do can
phai loai bot luong duong trudc khi sdy. Phuong
phap loai duong hiéu qua va don gian la st dung
nam men kho c6 dinh trén gia thé alginate vi cac
té bao co dinh co thé duoc loai ra khoi dich qua
trudc khi say [10]. Cac phuong phap c6 dinh té
bao vi sinh vat bao gém: Bay vat ly trong mang
x0p, bao boc, hap phu hoadc dinh kém vao mot chat
mang va hinh thanh lién két ngang. Co dinh bing
cach bay té bao 1a phuong phép thong dung nhat
vi dé thuc hién, gidm ro ri t€ bao va c6 kha nang
chta luong té bao vi sinh vat cao trong gia thé
[11]. Alginate duoc st dung phé bién trong
phuong phap bay té bao vi quy trinh don gian, mat
do t€ bao cao trong gel [12] va gia thé khong doc
hai [13]. Truong hop can han ché t6i da nAm men
chtra trong dich sau 1én men nhw dich qua, qua
trinh 1én men can st dung hat men c¢6 dinh trén
gia thé alginate, vi mang gel Ca-alginate cé tinh
ban thadm cho phép cac chat dinh duong di vao va
ra khoi mang, qua trinh lén men duoc thuc hién
nho ndm men duoc giit ¢6 dinh bén trong gel ma
rat it bi ro ri ra ngoai [14]. Thi nghiém cuda
Kongruang va Wonganu (2009) [15] cho thay, do
6n dinh so luong t€ bao ndm men khi tai stt dung
lai ctia Saccharomyces carlbergenesis co dinh trén
gia thé alginate 1a cao hon 99%, voi duong kinh tao
hat 1,25 mm. Puong kinh ong tao hat cang nhé, do
6n dinh t€ bao ndm men trong gia thé cang cao.
Nghién ctru nay nhidm tng dung qua trinh lén men
biang ndm men c6 dinh trong gia thé alginate dé

loai duong, hé tro qua trinh sdy thang hoa bot qua
than ky duy tri t6t dic tinh kich hoat cac thu thé vi
giac “than ky” von co6 cia qua. Dong thoi, nghién
ctru ciing khao sat kha nang st dung bot than ky
vao san phdm nudc cam ép.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién cttu

Trai than ky mua tai caAc vuon trong cay kiéng
& tinh Vinh Long, trai chin do6, cang tron, nguyén
ven, khong sau, bénh. Alginate dugc cung cap tir
Cong ty C6 phan Hoéa chit A Chau va ché phim
ndm men kho Saf Instant d6 (Phap), c6 thanh
phan chinh 12 ndm men Saccharomyces cerevisiae
voi mat s6 duoc xac dinh khoang 10" cfu/g. Nudc
cam ép nhan hiéu Berri (Uc) duoc ghi chu 1a san
phdm nuéc cam ép tinh chat tu nhién, khong thém
duong va khong st dung chat bao quan, thich hop
stt dung cho nghién ctru.

2.2. Chuén bi m4iu va tién hanh thi nghiém

Chudn bi nim men c6 dinh trén gia thé
alginate: Bot alginate duoc hoa tan vao nudc thanh
dung dich 1%. Két hop ndm men kho (1%) tao
thanh hén hop ndm men kho trong gia thé
alginate. Bom hén hop bang 6ng tiem duong kinh
1 mm vao dung dich CaCl, 1%, gitr trong 10 phut
dé tao hat gel Ca-alginate, loc ldy cac hat gel va rtta
qua bing nudc cat dé thu nhan cac hat nAm men
c6 dinh trén gia thé alginate dung lén men khir
duong trong dich qua than ky.

Trai than ky sau khi van chuyén vé phong thi
nghiém duoc rtra sach, tach bé hat dé 14y thit qua.
MBobi mau str dung 100 g thit qua duoc ép tach dich
qua (bing mdy ép trai cay). Phan xac qua duoc
thém nuéc (luong nudc st dung theo ty 1é 1: 1 so
voi thit qua), nghién va trich thém phan chat kho,
dich trich duoc bd sung chung vao dich qua. Dich
qua duoc thanh trung bing NaHSO, (114 mg/l)
trong 30 phut, sau d6 duoc lén men bing ndm men
c6 dinh. Qua trinh l1én men duoc khao sat theo thi
nghiém duoc bé tri voi 2 nhan t6 1a ty 1é hat men
c6 dinh (0,5; 1,0; 1,5%) va thoi gian léen men 1a 30,
60, 90 phut, duoc thuc hién & nhiét d6 méi truong
va ndm men c6 dinh duoc loai ra sau khi 1én men
du thoi gian nhu b6 tri. Dich qua sau lén men duoc
lanh dong ¢ -40°C trong 1 ngay va sy dong kho
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(stt dung may say dong kho Virtis, My) dé thu bot
qua. Bot qua duwoc bao quan trong tui zip phic hop
trang nhom & 4°C dung cho phan tich va kiém tra
hoat tinh kich thich vi giac.

Bot qua than ky duoc ché bién theo thong so
thich hop nhat tir thi nghiém trén duoc bd sung
vao nudc cam ép voi nam mic ty 1é: 0; 0,25; 0,5;
0,75; 1%. Cac mau nuoc cam ép duoc danh gia
thong qua phuong phap hoéi y kién 100 nguoi dai
dién nguoi tieu dung vé kha niang chip nhan san
phim.

2.3. Phirong phap phén tich

- Xac dinh do6 4m bot qua than ky sau say theo
TCVN 9934:2013 [16].

- Xac dinh ham luong duwong téng trong dich
qua trudc va sau 1én men theo TCVN 4594:1988
[17].

- Hiéu suat loai duong (%) duoc tinh thong
qua: Luong duong giam sau lén men/luong duong
trong dich Ién men ban dau x 100%.

- Hieu sudt thu hoi %) bot qua than ky duoc
tinh thong qua: Khéi luong bot qua thu dugc (quy
vé do 4m 5%) /khoi luong thit qua x 100%.

- Kha nang tao bot va dac tinh cam quan cta
bot: Quan sat thong qua hinh anh va ghi nhan dinh
tinh hoat tinh kich thich vi giac. D€ ghi nhan dinh
tinh hoat tinh kich thich vi giac cia miraculin, 15
nguoi trong do tudi 18 - 50 co strc khoe tot, khong
can qua huin luyén duoc chon dé thuc hién. Cac
thanh vién duoc tht ném 1 1at chanh dé cam nhan
vi chua va thanh vi. Khoang 30 phut sau ném thir
dung dich bot qua than ky (0,8 g/10 mL), sau d6
ném tiép 1 lat chanh nira va cdm nhan vi chua, néu
cam nhan vi chua gidm hon so véi lan ném trudc
thi ghi chd dau (+) vao bang két qua danh gia. Dua
vao ham phén phdi nhi phan véi muc y nghia 5%,
néu s6 luong dau (+) nhan duoc tir 12 trd lén, két
luan mau con hoat tinh miraculin.

- Ghi nhan kha nang hoa tan ctia bot: Hoa 1 g
bot vao 20 mL nuoc, khudy trong 5 phat, dé yén
quan sat, ghi nhan két qua.

- Panh gia hoat tinh miraculin théng qua kha
nang kich thich vi giac 1a kha nang lam thay déi
nguong cam giac trén 4 vi co ban. Phuong phap

danh gid nguéng cam nhan biét duoc thuc hién
theo phuong phap ctia Duong Thi Phuong Lién va
cs (2014) [18]. Quy trinh chu4n bi mau va danh gia
nhu sau:

+ Tinh nguyén vién tham gia kiém tra nguong
cam:

S6 luong tinh nguyén vién tham gia kiém tra
nguong cam: 20 (10 nam va 10 n@) la sinh vién
Truong Dai hoc Can Tho.

Yéu cau doi voi tinh nguyén vién: Trong ngay
kiém tra nguong cam phai cé stc khoe tot, khong
bi tac dong tam ly hoac bi stress. Trudc khi tham
gia kiém tra nguong cam khong duoc udng ruou,
hit thudc, hoidc st dung cac loai thudéc anh huéng
dén kha nang cam nhan vi va khong duoc nhai keo
cao su trudc khi tham gia kiém tra nguong cam 1
gio.

+ Chudn bi méu thir tir bot qua than ky:

Bot qua than ky duwoc chudn bi thanh dang
dung dich, ty 1é bot qua than ky st dung cho mdi
mau thir twong tmg véi 0; 0,4; 0,6; 0,8 g/10 ml.

+ Chudn bi cdc dung dich dung dé xdc dinh
nguong cidm cho 4 vi co bdn: Ngot, man, chua,
ding:

Dung dich sucrose (thé hién vi ngot), chuén bi
loat mau voi cac nong do tir 0 - 22 g/1 (mdi mau
cach nhau 1 g/1 sucrose).

Dung dich NaCl (thé hién vi man), chudn bi
loat mau véi cac noéng do tir 0 - 2,2 g/1 (mbi mau
cach nhau 0,1 g/1 NaCl).

Dung dich axit citric (thé hién vi chua), chudn
bi loat mau voi cac nong do tir 0- 1,1 g/1 (mbi mau
cach nhau 0,1 g/1 axit citric).

Dung dich caffein (HiMedia Laboratories Pvt.
Ltd) thé hién vi diang. Chuédn bi loat mau véi cac
nong do tir 0 - 1,2 g/1 (mdi miu cach nhau 0,1 g/1
caffein).

+ Phuong phdp kiém tra nguong cam:

Mboi tinh nguyén vién duoc danh gia trudc 10
ml dung dich qua than ky, 5 phut sau sé duoc yéu
cau thir va xac dinh vi ctia cac mau thtt theo thit tu
nong do chat tan tang dan, bat dau tir mau c6 nong
do chat tan bang 0. Dén khi tinh nguyén vién phan
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biét duoc chinh xac vi ctia dung dich thi qua trinh
kiém tra két thuc va nong do tai do tinh nguyén
vién phan biét ra vi co ban chinh 1a nguong cam
nhan biét cta tinh nguyén vien. Cac tinh nguyén
vién chi duoc kiém tra 1 vi co ban va chi duoc thi
trude 1 nong do dich qua than ky trong mdi budi.

Két qua danh gia: Su thay ddi nguong cam
nhan biét trudc va sau khi ném dich qua than ky
v6i cac néng do bot qua: 0,4; 0,6; 0,8 g/10 ml.

- Diéu tra thj hiéu nguoi tieu dung vé kha ning
chdp nhan san phdm: 100 nguoi tieu dung duoc
thir 1an luwot cac mau san phdm nudc cam ép va cho
y kién c6 chdp nhan hay khong chdp nhan cho
timg mau san pham.

2.4. Phuong phap xtt ly sd liéu

St dung phuong phap phan tich phuong sai
(ANOVA) va phép kiém dinh LSD dé xac dinh su
khac biet c6 y nghia thong ke gitta cac gia tri trung
binh ctia cac nghiém thitc biang phin mém
Statgraphics Centurion XV.I. T4t ca cac s liéu thu
thap dua trén két qua 3 lan lap lai, két qua duoc
trinh bay duéi dang gia tri trung binh + d6 léch
chuén.

S6 liéu tir nguoi tieu diung duoc ma hoa: 1:
Chap nhan va 0: Khong chap nhan. Bo s6 liéu nay
duoc phan tich kha di (phan tich héi quy logistic)
bing phin mém Statgraphics Centurion XV.I.
Phuong trinh héi quy c6 dang nhu phuong trinh
@) [191:

i

Kha nang chip nhan = —
(1+e")

Vﬁn=m+&X+mﬁ @

Trong do: x 1a ty lé bot than ky trong nuéc
cam ép (%).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia ty 1¢ hat men c6 dinh va
thoi gian 1én men dén hiéu suit loai duong

Trong qua than ky chita mot luong duong nén
kho c6 thé tao bot trong qua trinh say dich qua.
Luong duong trong dich qua c6 thé duoc loai bo
nho qua trinh 1én men bang ndm men c6 dinh trén
gia thé alginate. Nghién ctu nay khao sat qua
trinh 1én men dugc tién hanh voi ty 1 hat men co
dinh twong ung 0,5; 1,0; 1,5%. V6i moi ty 1é hat

men, tién hanh lén men trong thoi gian 30, 60, 90
phut. Sy bién d6i ham luong duong sau qua trinh
lén men duoc thé hién & bang 1. Sau khi 1én men,
dich qua duoc siy thanh bot, cac dic tinh cta bot
qua tao thanh duoc mo ta trong bang 2 va 3.

Ty 1lé hat men c6 dinh va thoi gian 1én men
déu anh hudéng cé y nghia thong ké dén hiéu suat
loai duong trong qua trinh lén men dich qua (p <
0,05). Hiéu suat loai duong ctia cac mau dich qua
lén men trong khoang 10,0 - 57,2%. Khi st dung ty
lé hat men c6 dinh cao va thoi gian 1én men dai
lam giam dang ké luong duong trong dich lén men
(Bang 1). Saccharomyces cerevisiae duoc coi la
mot loai ndm men sinh ethanol c6 thé dé dang lén
men glucose, fructose, galactose, sucrose, maltose
va maltotriose thanh ethanol va carbon dioxide
[20]. Do do, lam lwong duong trong dich qua giam
dang ké theo sy gia ting thoi gian 1én men va ty lé
ndm men stt dung. Qua trinh 1én men loai duong
trong dich qua co6 lién quan dén kha nang tao bot
cling nhu hiéu suat thu héi bot qua than ky (Bang
2 va 3). Bang 2 cho thay, khong thé tao thanh bot
tir dich qua than ky (khong qua qua trinh 1én men)
vi ham luong duong cao nén nudc trong dich qua
khong thé tach ra dat dén trang thai bot min. Tat
ca cac mau bot hinh thanh tir dich qua sau qua
trinh 1én men déu c6 duy tri mau sic tv nhién cda
qua va dac biét 1a van duy tri hoat tinh miraculin,
tirc van con hoat tinh kich hoat thu thé vi giac. Tuy
nhién, cac mau st dung ty 1é¢ hat men c6 dinh thap
(0,5%) va mau stt dung ty l¢ hat men c6 dinh 1%
nhung thoi gian lén men ngan (30 phut) déu tao
bot chua dat yéu cau, bot van con 4m wot va khong
tao duoc bot khé do ham lwong duong trong dich
sau len men van con cao, diéu nay ciing thé hién
qua két qua do 4m trong cidc mau bot ciing kha
cao, trén 8% (Bang 3). Dich qua lén men st dung
hat men c6 dinh 1% lén men trong 60 phut tao bot
tuong do6i kho, tuy nhién con bi dinh tay. Lén men
dich qua véi ty 1é hat men 1% trong 90 phut, hoic
ty le hat men 1,5% voi thoi gian 30, 60, 90 phut déu
tao duoc bot kho, min va xop, vi cac nghiém thirc
nay hiéu suat loai duong kha cao (43,4 - 57,2%). Do
4m cac mau bot nay ciing gidm thdp dang ké
(khoang 5%), bot c6 do hoa tan tot, tan nhanh.
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Hiéu suat thu héi cac mau bot tir 9,68 - 11,31%.
Ty 1é hat men c¢6 dinh st dung cao lam giam ro rét
hiéu sudt thu hoi. Trong khoang thoi gian 1én men
tir 30 - 90 phut khong anh hudng dang ké dén hiéu
suat thu héi. Trong dich qua, voi sy hién dién cta
duong, cung voi cac chat dinh duong thiét yéu
khac nhw: Axit amin, khoang chat va vitamin,
Saccharomyces cerevisiae sé tién hanh qua trinh
chuyén héa len men thanh ethanol va carbon
dioxide (Ia chat chuyén hoa léen men chinh). Nam
men ciing sé tao ra nhiéu chat chuyén héa thut cap
bao gém: Ruou bac cao, este, carbonyl gép phan

rat quan trong trong viéc quyét dinh huong vi va
dac diém mui thom cuéi cung ctia san phidm lén
men [20]. Vi vy, mic du luong duong giam theo
thoi gian lén men, nhung do nhiéu san phdm da
dang duogc sinh ra trong qua trinh 1én men, nén
trong khoang thoi gian 1én men khao sat (30 - 90
phut), hiéu sudt thu hdi bot gidm khong dang ké.
Ty 1é hat men st dung nhiéu lam chat kho trong
dich len men di chuyén va bay vao hat ciing nhiéu,
dan dén hieéu suat thu hoi gidm c6 y nghia thong
keé khi tang ty 1é hat men st dung.

Bang 1. Sy thay d6i ham luong dudng sau qua trinh 1én men dich qué than ky

ITIgAh1em thic (iac mal} .1e1.1 mefl Ham luong duong | Ham luong duong Hiéu suat loai
Tilg hat men sir | ‘Thoi gian lén trude 1én men (%) sau lén men (%) duong (%)
dung (%) men (phut)
30 1,41+ 0,01 1,27 £ 0,02 10,0 + 0,02°
0,5 60 1,42 + 0,02 1,22 +0,04 14,0 + 0,04"
90 1,42 + 0,01 1,16 + 0,04 18,1 + 0,03¢
30 1,42 +0,01 0,94 + 0,02 34,2 + 0,034
1,0 60 1,42+ 0,01 0,87 £ 0,03 38,5+ 0,03¢
90 1,43 £ 0,02 0,81 + 0,04 43 4 + 0,04
30 1,42 £0,02 0,63 + 0,03 55,3 £ 0,048
1,5 60 1,42 + 0,02 0,62 + 0,04 56,6 + 0,042
90 1,42 +0,01 0,61 £+ 0,05 57,2 + 0,05"

Ghi chu: Thé hién gid tri trung binh va do léch chudn cia 3 lin Iap lai. Cédc chir cdi giong nhau kem
theo trong mot cot thé hién sur khac biét khong co y nghia thong ké ¢ mutc y nghia 5%.

Bang 2. Anh hudng ciia qu4 trinh 1én men dich qua dén dic diém
cam quan san phdm bot qua than ky sau siy

M4u lén men

Tile hz_i.t Thoi gian len Hinh anh l)ot thanh Khé nang tao bot Trang théi cam quan
men su men (phut) pham
dung (%)

Béi chimg (chong lén men) Khong tao thanh bot Tao thanh mot khoi dinh chat,

déo, uot

0,5 30

Mau d6 dam, con mui dac trung
ctia qua, bot khong dep do bi
von cuc nhiéu

Bot khong kho, bi
von cuc

60

Bot khong kho, bi

von cuc

Mau @6 dam, con mui dic trung
cta qua, bot qua bi vén cuc
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. .| Mau d6 dam, con mui dac trung
Bot van con am, con | A Y
90 bil vén cuc it cuta qua, bot qua con bi két dinh,
’ i chua kho hoan toan
Bot tuong déi kho, Mau do c?ac trlorngi con “mul.dz;'lc
30 o trung cua qua, bot qua hoi bi
hoi von cuc ,
von cuc
10 Gitr duoc mau do dac trung, con
’ 60 Bot tuong d6i kho | mui dac trung ctia qua, bot qua
hoi bi két dinh
90 Bot kho, hoi x6p Mau bff)t dé,ﬂ cbr} muiﬂ dacAtrLrng
ctia qua, bot qua kho
Bot kho tot, xop va | Gitt dugc mau dé va mui qua dac
30 . . N s
min trung, bot min, kho va toi xop.
15 60 Bot ko, x6p va min Gifrqduoc»mafl d(’),qmiliﬂda\c U@g
cuta qua, bot qua kho va min
, Gitr duoc mau do, mui dac trung
90 Bot kho, x0 L, ’ . .
0L kU0, X0p ctia qua, bot kho, bot kém min

Bang 3. Anh huéng ciia qué trinh 1én men dich qua dén hiéu sust thu héi va két qua ghi nhan kha ning
hoa tan cling véi hoat tinh kich thich vi giac ctia bot qua than ky

Nghiém thttc cic mau lén men . . Ghinhan | Cam nhan hoat tinh
Do am bot | Hiéu suat thu . , i e
Ti lé hat men st | Thoi gian lén % héi (%) khg nang | kich hoa§ }hu thé vi
dung %) men (phtt) hoa tan giac
30 9,67+0,38 | 11,31 +0,13° - Con hoat tinh
0,5 60 8,93+0,32 11,22 £ 0,12¢ - Con hoat tinh
90 8,20+0,36 | 11,11+0,18 + Con hoat tinh
30 8,03+0,35 | 10,50 +0,16" + Con hoat tinh
1,0 60 5,70+£0,26 | 10,41 +0,14° ++ Con hoat tinh
90 4,90+0,36 | 10,22 +0,27" ++ Con hoat tinh
30 483+0,25 | 9,95+0,25% ++ Con hoat tinh
1,5 60 487+031 | 9,81+0,29¢ ++ Con hoat tinh
90 5,10 + 0,36 9,68 + 0,30 ++ Con hoat tinh

Ghi chi: Thé hién gid tri trung binh va do léch chuin cia 3 lan Iap lai. Cdc chir cdi giong nhau kem
theo trong mot cot thé hién sur khac biét khong co y nghia thong ké ¢ nutc y nghia 5%. () Con nhiéu hat
khong hoa tan; (+): Con mot it hat min chua tan hodn toan; (++): Hoa tan hoan todn (sau khi hoa tan bot
vao nurdc va khudy trong 5 phiit).
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Cung voi sy tiéu thu duong, do enzyme
protease trong ndm men hoat dong trong qua trinh
lén men c6 thé anh huéng dén hoat tinh miraculin
vi ¢6 ban chat 1a protein [21]. Do d6, can kiém tra
hoat tinh miraculin thong qua su thay ddi nguong
cam nhan biét clia cdc cAm quan vién trén cac vi
co ban. Két qua nguong cam nhan biét trén 4 vi co
ban ctia 20 cam quan vién khi cé va khong co sir
dung cac mau bot qua than ky duoc thé hién &
bang 4. Két qua & bang 4 cho thay, nguong cam
nhan biét d6i voi vi ngot c6 khuynh huong giam
khi c6 thir dung dich bot than ky so véi khi khong
thr (d6i chirng). Nguong cam doi voi vi chua va
dang tang ro réet khi thir bot qua than ky, trong khi
nguong cam doi voi vi man khong thay d6i hoac
chi thay déi khi ném dung dich c6 bot qua than ky
voi ty 1e cao (0,8 g/10 mL). Miraculin c6 tiém nang
stt dung dé thay thé chat tao ngot hodc lam chat
diéu chinh vi dé thay déi vi chua va/hoac ding cta
thuc phdm thanh vi ngot [22]. Khi nhai qua than
ky, cac nu vi gidc duwoc phit miraculin, miraculin
tuong tac voi thu thé vi ngot va kich hoat thu thé vi
giac, biéu mo caa thu thé vi ngot thay déi cau hinh
trong moi truong cé tinh axit, dan dén hoat hoa
thu thé. Cac soi truyén tin hiéu vi giac tir cac thu
thé T1R2/T1R3 chi chuyén phan tmg vdi vi ngot,
Iic nay ciing phan Gng véi axit sau khi dung
miraculin va ciing truyén tin hiéu vi chua. Khi tin
hiéu than kinh vi ngot dén vé nao, vi chua sé bién
mat [1]. Trong truong hop thuc phdm cé vi dang,
tin hiéu vi dang ciing bi che trong moi truong axit
trong miéng va cta dich qua than ky [23].
Miraculin khong lam thay déi cdm nhan vé vi man
trong dung dich hoic thicc an, tuy nhién sy cam
nhan vi man bi giam trong dung dich cé axit. Mac
du két qua anh huéng ctia miraculin trén vi man
chua ro rét, nhung da xac nhan miraculin lam
giam cam nhan vi man trong moéi truong axit bén
trong miéng [1].

Bang 4 cho thiy, véi cung ty 1é hat men co
dinh st dung, khi kéo dai thoi gian lén men (90
phut), can phai b sung ty 1é bot than ky cao moi
c6 su thay déi nguong cam nhan biét trén vi ngot

va dang. Diéu nay c6 nghia, kéo dai thoi gian lén
men hoat tinh miraculin bi gidm. Két qua nay cé
thé do enzyme protease trong ndim men hoat dong
[21] Iam suy gidm thanh phan miraculin (ban chat
la protein). Tuy nhién, d6i véi vi chua thi su thay
d6i nguong cam khong theo quy luat nay, tic 1a
kéo dai thoi gian 1én men, voi ty 1& bot st dung
thap nhat theo b6 tri thi nghiém, nguéng cam van
khac biét so voi khi khong thtt bot qua than ky.
Mic du kéo dai thoi gian 1én men lam suy giam
hoat tinh miraculin, tuy nhién qua trinh 1én men
lam giam ham luong duong trong dich qua va co
thé hinh thanh cac axit hitu co [24], nén bot qua
than ky tré nén chua hon dan dén hién tuong thich
nghi khi cam nhan vi chua [25], do d6 nguong
cam nhan biét van ting c6 y nghia so voi khong st
dung bot qua than ky. Str dung ty 1é hat men cao
(1,5%), thoi gian léen men kéo dai (90 phut), dong
thoi ty 1é bot qua trong dung dich thit cao (0,8
g/10 mL), nguéng cam nhan biét vi man tang khac
biét c6 y nghia so voi nghiém thic d6i chimg va
cac nghiém thitc con lai (Bang 4). Ty 1é hat men
cao va thoi gian lén men dai lam axit hinh thanh
trong dich 1én men ciing nhiéu hon, két hop voi ty
1é bot qua cao nén miraculin phat huy tic dung doi
voi st cam nhan vi man trong moi truong axit nhu
da giai thich & trén. Mot két qua twong tw da nhan
duoc khi khao sat anh hudng cta dich qua than ky
dén su thay d6i nguong cam nhan biét cia céac vi
co ban [18]. Khi tang ty lé hat men c6 dinh, sy
thay déi nguong cam trén cac vi co ban ciing cho
két qua hoan toan twong tu cho treong hop kéo dai
thoi gian 1én men. Do d6, bot qua than ky ché bién
tir qua trinh 1én men loai duong dich qua st dung
ty 1é hat men cao va thoi gian 1én men kéo dai (ty
lé hat men 1,5%, 1én men sau 90 phut) hoat tinh
miraculin cang giam.

Két hop v6i két qua ghi nhan tir nhitng dac
tinh ctia bot qua than ky, dé tao duoc bot kho, hoa
tan tot va duy tri hoat tinh miraculin cao, c6 thé
chon ché do6 l1én men dich qua voi 1,5% hat men co
dinh so vdi dich qua trong thoi gian 30 phut.
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Bang 4. Nguong cam nhan biét d6i véi 4 vi co ban khi st dung bot qua
than ky ché bién tir dich qua 1én men

Miu bot qua than ky Vi ngot (g/1) | Vi chua (g/1) V‘(Sj‘lr)lg Vi man (2/1)

Déi chimg (khong c6 bot qua thanky) | 14,30+ 1,63* | 0,40 +0,06" | 0,40+ 0,10° | 1,62 + 0,11
Ty le hat |Thoigianlen| Tylé st

men c6 dinh | men (phut) dung

) (g/10 ml)

0,5 30 0,4 13,40 + 1,79 | 0,53 +0,10% | 0,45+ 0,11%/| 1,63 + 0,22

0,6 12,45+ 1,82% | 0,60 + 0,11 | 0,57 + 0,15*| 1,62 + 0,21>

0,8 12,30+ 1,38° | 0,60 + 0,09%* | 0,63 + 0,13 | 1,62 + 0,18"¢

60 0,4 13,90 + 2,05® | 0,50 +0,10° 0,45+ 0,11 1,63 + 0,20

0,6 13,00+ 1,78 | 0,56 + 0,12 | 0,54 + 0,14 | 1,61 + 0,18°

0,8 12,55+ 1,36% | 0,62 +0,11® | 0,63 +0,12% | 1,63 + 0,20*

90 0,4 14,15+ 1,90% | 0,54 +£0,11% | 0,39 + 0,11°¢ | 1,68 + 0,222

0,6 13,40 + 1,98 | 0,60 + 0,12 | 0,53 + 0,12"| 1,69 + 0,222

0,8 12,45+ 1,70% | 0,66 +0,09* 0,57 + 0,13 1,69 +0,17%

1,0 30 0,4 13,45+ 1,79 | 0,52 +0,10% | 0,45+ 0,12%| 1,63 + 0,23

0,6 12,50 + 1,82% | 0,57 +0,13% | 0,56 + 0,14 | 1,63 + 0,24

0,8 12,35+ 1,46° | 0,65+ 0,11%* | 0,63 + 0,13* | 1,62 + 0,14™

60 0,4 13,80+ 1,96® | 0,49 +0,10° |0,44 + 0,12%| 1,63 + 0,18

0,6 13,00+ 1,89 | 0,54 +0,13% | 0,48 + 0,12%¢| 1,61 + 0,17°

0,8 12,40 + 1,43% | 0,62 + 0,11** | 0,57 + 0,13 | 1,62 + 0,16

90 0,4 14,15+ 1,93* | 0,56 + 0,09 10,43 + 0,11%| 1,67 + 0,20%>

0,6 13,40 + 1,79 | 0,61 + 0,12 | 0,42 + 0,10% | 1,68 + 0,21*>

0,8 12,55+ 1,39% | 0,66 + 0,09* |0,48 + 0,08%| 1,69 + 0,14*

1,5 30 0,4 13,45+ 1,61 | 0,58 + 0,08 | 0,43 + 0,12%| 1,64 + 0,19*

0,6 12,75+ 1,86% | 0,60 + 0,07 | 0,54 + 0,15 | 1,65 + 0,202

0,8 12,35+ 1,46° | 0,62 +0,10°° | 0,63 + 0,12 | 1,64 + 0,14"

60 0,4 14,15+ 1,73* | 0,50 +0,08° 10,42 +0,13% 1,67 + 0,19

0,6 13,00 + 1,84 | 0,52 +0,14% | 0,44 + 0,11% | 1,68 + 0,202

0,8 12,50 + 1,47% | 0,60 + 0,09 | 0,53 + 0,11 | 1,67 + 0,13

90 0,4 14,25+ 1,71* | 0,53 + 0,09% | 0,39 + 0,11° | 1,68 + 0,20%>

0,6 13,50 + 1,64 | 0,56 +0,10°¢ | 0,40 +0,10° | 1,69 + 0,222

0,8 12,75+ 1,48% | 0,61 + 0,09 | 0,42 + 0,11%| 1,72 + 0,14°

Ghi chi: Thé hién gid tri trung binh va do léch chuidn cuia 3 lan Igp lai. Céc chir cdi giong nhau kem
theo trong moi cot thé hién su khac biét khong co y nghia thong ké ¢ mitc y nghia 5%

3.2. Kha ning sit dung bot qua than ky ché
bi€n bing phuong phap lén men loai dudng dich
qua trong san phdm nudéc cam ép

Mau san phdm bot than ky t6i wvu duoc chon
theo phuong phap 1én men loai duong dich qua la
stt dung hat men c6 dinh 1,5% va lén men trong 30
phat. Bot qua duge bé sung vao cam ép voi cac
muc ty 1e 0 (d6i ching); 0,25; 0,5; 0,75; 1% so voi
thé tich nuéc cam ép. Két qua phan tich kha di

68

theo mo hinh héi quy logistic ctia nguoi tiéu ding
d6i voi san phdm nuodc cam ép dugc thé hien ¢ do
thi hinh 1. D6 thi hinh 1 minh hoa phuong trinh
biéu dién kha ning chiap nhan sin phdm phu
thuoc vao ty 1é bot qua than ky theo phuong trinh
(1) nhu sau:

Kha nang chip nhan = -
(t+e7)
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Véin =-2,09867 + 14,1097x — 11,3204x*
Trong do: x 1a ty 1é bot than ky (%), (R? = 0,79).

=

L=

08 |

06 |

Khi niing chip nhan

04 f

02 |

0Es Lo . 0 . . .
02 04 06 08 1
Ty 18 bt thin ky b sung (%)

Hinh 1. Kha ning chidp nhan sin ph4m nuéc cam
ép theo ty 1& bot qua than ky
Ghi chu: Khad ndng chap nhin trung binh
cuia san pham; — Khodng tin cdy 95%.

Két qua cho thdy, bé sung bot qua than ky vao
nudc cam ép voi ty 1 0,5 - 0,75% giup san phadm dat
kha ning chip nhan cao nhat (khoang 90%), hon
han d6i véi nudc cam ép khong bé sung bot qua
than ky (khoang 10%), do nudc cam ép st dung
trong nghién ctu 1a tinh chiat khong bd sung
duong va phu gia nén vi chua nhiéu lam giam kha
nang chap nhan ctia nguoi tiéu dung. Bot qua than
ky b6 sung vao nudc cam ép voi tac dung kich
thich vi giac ctia miraculin da lam gia tang vi ngot,
giam vi chua va ding nhung van gitt duoc mui
huong cam nguyén thdy cta san phdm nén dé
dang duoc chap nhan va c6 thé dat muc chap nhan
rat cao (90%). Khi tang ty 1é bot qua than ky lén 1%,
kha nang chap nhan san phdm nuwodc cam ép gidm
xuong dang ké. Theo Diyapaththugama va cs
(2024) [1], su thay déi vé vi giac do qua than ky cé
thé lam ting hodc tc ché sé thich déi voi thuc
pham két hop tuy thudc vao liéu luong miraculin,
loai thuc phdm, gidi tinh va sy khac biét vé do
nhay cam voi vi giac va mui vi ctia moi ca nhan.
Duong Thi Phuong Lién va cs (2014) [18] da cong
bo két qua tuong tu khi stt dung dich qua than ky
b sung vao nudc cam ép. Andrade va cs (2019)
[26] quan sat thdy qua than ky lam ting sé thich
uéng nuoc chanh khong duong. Nhu vay, bot qua
than ky sau qua trinh xtt Iy lén men dich qua va
sdy dong kho, hoat tinh kich thich vi giac cua
miraculin van duoc duy tri. Khi duge b sung vao
nudc cam ép vai ty 1é 0,5 - 0,75% bot qua than ky da

mang lai hiéu qua ro rét trong viéc cai thién kha
nang chap nhan doi voi san phadm.

4. KET LUAN

Phuong phap lén men loai duwong trong dich
qua hd tro hiéu qua cho qua trinh sdy bot qua than
ky. Hat men c6 dinh trén gia thé alginate stt dung
cho qua trinh 1én men c6 thé duoc loai hoan toan
sau qua trinh 1én men nén khong anh huong dén
thanh phan bot qua thanh phdm. Qua trinh lén
men va sdy thang hoa khong lam mat di hoat tinh
miraculin trong qua than ky, bot qua van con tac
dung lam thay dé6i nguong cam nhan biét doi véi
bon vi co ban: Khi st dung bot qua than ky
nguong cam do6i voi vi ngot gidm, nguong cam doi
voi vi chua va ding tang, trong khi sy thay déi
ngudng cam doi voi vi man gan nhu khong dang
ké so voi khong stt dung bot qua. Bén canh do, bot
qua than ky anh huong dang ké dén kha nang
chdp nhan cta nguoi tieu dung do6i véi san pham
nudc cam ép nguyén chat. Kha ning chip nhan
clia nuéc cam ép bé sung bot than ky 0,5 - 0,75%
cai thién dang ké kha ning chap nhan san phim,
dat khoang 90%. Két qua nghién cttu mé ra trién
vong ché bién va tng dung bot qua than ky cai
thién cam giac vi cho nhimng nguoi kiéng an ngot
hodc nhitng ngudi bi mat vi giac do phai st dung
thudc hoic hoa chat kéo dai.
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STUDYING ON THE FERMENTATION USING IMMOBILIZED YEAST IN ALGINATE GEL
IN THE DRYING PROCESS OF MIRACLE FRUIT POWDER (Synsepalum dulcificurm)
Duong Thi Phuong Lien!, Nguyen Thi Thu Thuy!
! Institute of Food and Biotechnology, Can Tho University
Summary

Miracle fruit with a miraculin component can modify the taste perception of food. The research
investigated the possibility of processing miracle fruit powder that retains the above interesting
properties and is convenient when added to other foods. Removing sugars by fermentation to
support the drying process of fruit powder is a simple, economical method and still maintains the
activity of miraculin. The fruit juice fermentation used immobilized yeast on alginate gel with the
yeast particle ratio of 0.5, 1.0 and 1.5% to ferment fruit juice for 30, 60 and 90 minutes at
environmental temperature. The fermented fruit juice was freeze-dried into fruit powder. The
recovery efficiency, sugar decreasing efficiency, powdering ability, and miraculin activity through
the change in the recognition threshold for basic tastes when using miracle fruit powder were
determined. The fruit powder with the suitable parameters of the fermentation was mixed with
pure orange juice product at the ratios of 0, 0.25, 0.5, 0.75 and 1%. The consumer acceptability of
the product was evaluated. The results showed that using 1.5% of immobilized yeast to ferment
the fruit juice for 30 minutes produced a high-quality miracle fruit powder product, high
miraculin activity maintained through the results of a decrease in the sweet taste threshold, an
increase in the sour and bitter taste threshold and almost no effect on the salty taste threshold.
The addition of 0.5 — 0.75% of miracle fruit powder significantly improved consumer acceptability
of pure orange juice products by up to 90%.

Keywords: Fruit powder, fermentation, immobilized yeast, threshold, miracle fruit.
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