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ABSTRACT

Miracle fruit (Synsepalum dulcificum) contains miraculin — a taste
modifying protein, affect a temporary replacement of sour and bitter taste
with sweet taste. Despite psychophysical investigations were carried out,
very little literature is known about the effect of this fruit on taste
interaction from the product. In this study, the changes induced by miracle
fruit juice on the sensory threshold of four basic tastes were investigated.
In addition, the effect of miracle fruit juice on the sensory quality of the
orange juice was evaluated. The sensory threshold of sweet taste was
decreased significantly after using 1 ml miracle fruit juice. In contrast, the
sensory threshold of sour and bitter taste were increased after using 1.5 ml
this juice and the sensory threshold of salty taste was not effected by using
miracle fruit juice in range of 1-2 ml. The addition of 10% miracle fruit
Jjuice enhanced the sensory quality of the orange juice.

TOM TAT

Trdi than ky (Synsepalum dulcificum) chira chdt miraculin-mét protein bé
sung vi, co tac dong thay the tam thoi vi chua va ding bang vi ngot. Mac
du, co nhteu nghién cieu vé tam sinh Iy da dwoc thuc hién, nhung rdt it
thong tin vé tac dung cua quad nay tuong tdc trén vi cua san pham Trong
nghién ciru nay, nhimg thay doi gdy ra béi dich qua than ky trén nguéng
cam phdn biét @i véi bon vi co ban dwoc nghién ciru. Ngodi ra, tic dung
ciia dich qud than ky dén chat heong cam quan cia mede cam ép ciing
duwoc danh gia. Nguong cam phdn biét vi ngot giam co y nghia sau khi si
dung 1 ml dich qua than ky. Nguoc lai, nguéng cam phdn biét vi chua va
ddng tang lén sau khi sir dung 1,5 ml dich qua ndy va nguéng cam phdn
biét vi man khéng bi anh hwong khi sic dung dich qua than ky trong
khodng 1-2 ml. Viéc bé sung 10% dich qud than ky lam ting chat lwong
cdm quan san pham nude cam ép.

1 PAT VAN BE

Trai than ky thudc ho cay ti€éu moc cd ngudn

dinh dugc dic tinh c6 thé bién vi chua, dang thanh
ngot. Ong da dinh danh cay la Synsepalum

gbc tir Tay Phi, dugc nha tham hiém nguoi Phap
Reynaud Dés Marchais phat hién dau tién nim
1725 (Tran Danh Thé e al., 2010). Nam 1852,
Daniel phat hién chat miraculin trong trai va xéac
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dulcificum, thudc ho Sapotaceae va dat tén cho cay
1a “miracle fruit — trai than ky” (Tran Danh Thé et
al., 2010). Cay than ky xuit hién ¢ Viét Nam
khoang 7 nim nay va hién da duoc trong tai khip
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cac dia phuong trong ca nudc (theo Bao Dan tri,
ngay 15/02/2013).

Miraculin 1a mot glycoprotein bao gom 191
acid amin két hop vé6i gbc carbohydrat (Brouwer,
et al., 1983; Kurihara va Beidler, 1968). Ban than
miraculin khong ngot nhung c6 thé sira d6i vi chua
thanh ngot (Mohammad et al., 2011). Chi can hoa
tan mot vai hat chiét xudt dong khé ctiia miraculin
trén ludi trong vai phat s€ tao mdt cdm gidc ngot
d& chiu khi ném thir sau d6 cac chat chua nhu
chanh, giém,... (Antonella Capitanio, ef al., 2011).
Khi an quéa than kp, miraculin c6 trong qua s& lam
thay ddi cAu trac cua té bao cam nhan vi trén cac
gai ludi va dinh chat vao trong ching, nhu chia
khoa v6i 6 khéa. Pong thoi, do trong phan tu
miraculin c6 chudi cic phan tir dudng nén tao ra vi
ngot trong thoi gian miraculin luu lai trén ludi,
hiéu mg nay c6 thé kéo dai dén vai gio cho dén khi
cac nu vi giac trd lai binh thuong (Hirai, et al.,
2010). Mat khac, do su tac dong cua cac phan tu
miraculin da lam sai léch sy dinh hudng cua cac
thu thé cam nhén trén gai ludi, lam cho ludi tré nén
thich ung va nhéan dinh doc nhét véi vi ngot trong
mot khoang thoi gian nhat dinh.

Bartoshuk ez al. (1974) cho ring viéc giam vi
chua ctia qua than ky 13 két qua @rc ché hdn hop: vi
chua s& giam bai vi ngot ting thém. Trong thuc té,
khi qua than ky dugc thém vao dung dich acid
citric vi chua bi lan ap va vi ngot trdi 1én giéng nhu
khi thém dudng vao acid citric lam cho tang vi
ngot cho hdén hop (Bartoshuk et al., 1974). Nhiing
quan sat nay hd tro mot 1o giai thich vé tac dong
ciia miraculin 12 dua trén su (¢ ché hdn hop, c6
nghia la, hiéu qua gidm chua sau khi st dung
miraculin s& phu thudc vao hoat dong gy ra vi
ngot chir khong phai trén mdt rc ché ndi tai cta vi
chua do ban than miraculin (Dzendolet, 1969).

Thuc phém 14 mot ma tran khau vi phurc tap ma
cac thudc tinh cam quan cua chung c6 thé dugc
hiéu thong qua céc két qua nghién ctru trong phong
thi nghiém, phuong cach tiép nhan cac vi don 1¢
két hop v6i nhau trong hdn hop vi ciia san pham
(Capitanio ef al., 2011). Ngudi ta c6 thé giai thich
vé su thay d6i cam nhan dbi véi ting vi riéng 18,
nhung rét it thong tin 1y giai dwoc su thay di cam
nhéan vé mot hdn hop vi trong thuc ph?lm. Khi d4nh
gia chét lugng cam quan san pham c6 nhimng hién
tugng xay ra lam thay ddi cam nhan vé vi nhu hién
tuong thich nghi, mét moi, bu trlr, twvong phan, tiéu
tan cam giac va hoa hop (Ngo Thi Hong Thu,
1989). Tuy nhién, cac hi€u tng trén chua bao gio
dugc thir nghiém lién quan dén qua than ky va
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miraculin. Phan nghién ctu nhim danh gia tac
dong cuia dich qua than ky dén kha nang cam nhan
ting vi co ban va khao sat anh huong cia dich qua
than ky dén sy cam nhén vi cia nude cam ép.

2 VAT LIEU VA PHUONG PHAP
2.1 Chuén bi nguyén liéu

 Qua than ky (chin d6) dwoc mua tir vudn trai
than ky tai thi tran Long Ho, Vinh Long. Nuc’rg cam
ép nhan hiéu Berri Orange Juice (nhap khau tu
Australia).
2.2 Phwong phap thi nghiém
2.2.1 Chudn bi dich qua than ky

Qua than ky dugc hai tai vuon vao lac sang
som, lya chon nhiing qua c6 d6 chin ddng déu,
khong bi sau bénh, dap nat, kich ¢& twong d6i dong
nhét. Qua duoc lam sach va rtra véi nudc sach
nhiéu 1an nhim loai bo dét, cat,... va mot phén vi
sinh vat bam trén bé mat qua. Vo6 va hat duoc tach
ra béng dao sic, phan thit qua dugc ep dé thu duoc
phan dich qua. Dich qua sau khi ép van con 14n thit
qua nén can loc qua ray da dugc khu trung dé thu
dugc dich qua ddng nhat chuén bi cho thi nghiém.

2.2.2 Bé tri thi nghiém

_ Thi nghiém 1: Khao sat anh huong cua dich qua
than ky dén sy thay doi ngudng cam phan biét doi
v4i 4 vi co ban.

Chudn bi tinh nguyén vién tham gia kiém tra
ngudng cam phan biét:

S6 lugng tinh nguyén vién tham gia kiém tra
nguong cam: 20 (10 nam va 10 nit) 1a sinh vién
thuoc khoa Nong nghiép va Sinh hoc Ung dung,
Trudong Pai hoc Can Tho.

Yéu cau dbi voi tinh nguyén vién: Trong ngay
kiém tra ngudng cam phai co stc khoe tét khong bi
tac dong tam ly hodc bi stress. Trudce khi tham gia
kiém tra ngudng cam khong dugc ubng rugu, hit
thudc hodc sir dung cac loai thudc anh hudng dén
kha nang cam nhén vi va khong dugc nhai chewing
gum trudc khi tham gia kiém tra nguong cam
1 gio.

Chudn bi mau:

_Dung dich qua than ky véi cac ty 1¢ (dich qua
than ky : dung dich): 0, 10, 15 va 20%.

Chudn bj miu thir d& xac dinh ngudng cam
phan biét theo phuong phap pha loang. Trong d6
yéu cau néng do chat thir cao nhat phai 16n hon
nhiéu so v&i ngudng cam phan biét trung binh
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(Larmond, 1970). Do do, dé xac dinh ngudng cam
phéan biét ddi v6i 4 vi co ban viée chudn bi cac
dung dich chét thir nhu sau:

Dung dich sucrose (thé hién vi ngot), chuin bj
loat mau vé6i cac nong do tir 0 dén 22 g/l (mdi mau
cach nhau 1g/1 sucrose).

Dung dich NaCl (thé hién vi mén), chuén b
loat mau véi cac nong do tir 0 dén 2,2 g/l (mdi mau
cach nhau 0,1g/1 NaCl).

Dung dich acid citric (thé hién vi chua), chuan
bi~loat mau voi cac nong do tr 0 dén 1,1 g/l (moi
mau cach nhau 0,1g/1 acid citric).

Dung dich caffein (HiMedia Laboratories Pvt.
Ltd) thé hién vi déng. Chuén bi loat miu véi cac
ndng d6 tir 0 dén 1,2 g/l (mdi mau cach nhau 0,1g/1
caffein).

Phuong phdp kiém tra nguéng cam: phuwong
phap pha lodng

Méi tinh nguyén vién duoc danh gia trude 10
ml dung dich qua than ky, 5 phut sau s€ dugc yéu
cau thir va xac dinh vi cia cac mau thu theo thir ty
ndng do chit tan ting dan, bit ddu tir miu c6 ndng
d6 chit tan bang 0. Pén khi tinh nguyén vién phan
biét duoc chinh xéac vi ciia dung dich thi qua trinh
kiém tra két thic va néng do tai d6 tinh nguyén
vién phan biét ra vi co ban chinh 1a ngudng cam
phan biét cta tinh nguyén vién. Mdi 1an tham gia
c4c tinh nguyén vién chi dwoc kiém tra 1 vi co ban
va chi dugc thir trude 1 ndng do dich qua than ky.

Két qua danh gia: su thay doi ngudng cam phan
biét trudc va sau khi ném dich qua than ky véi cac
nong d6 10, 15 va 20% (tirc 1, 1,5 va 2 ml trong
dung dich 10 ml).

Thi nghiém 2: Anh huéng cua dich qua than
ky dén chat lvong cam quan cua san pham nudc
cam ¢ép.

Hoi dong déanh gid cam quan:

Thanh lap hoi ddng gdm 10 cam quan vién,
duoc huén luyén danh gia cac thuéc tinh nudc cam
¢ép 3 lan trude khi danh gia 2 tuan.

Chudn bi mau:

Nu6c cam ép dugc bd sung dich qua than
ky voi cac ty 18 0, 10, 15 va 20% (theo the tich).
Céc mau dugc ma hoa va gitt ¢ 20°C trude khi
danh gia.

Phuwong phap danh gia:
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Thi nghiém dugc bb tri theo phuong phap phan
tich mo ta dinh lugng (QDA) chi voi hai chi tiéu
mui va vi. Mdi thanh vién moi 1an chi danh gia 1
mau nude cam c6 pha thém dich qua than ky (mot
trong 4 ty 18 néu trén). Cac thudc tinh cam quan vé
mui va vi clia nude cam ép bao gdm: mui cam, mui
la, mui vo qua, vi ngot, vi chua, vi ding, vi la. Cac
thanh vién cho diém mdi thudc tinh theo thang
diém cuong do tir 5 dan xudng 0. Cac thanh vién
cling dugc yéu cau ghi nhan c¢6 chip nhan hay
khong d6i voi mau danh gia. Qui trinh dwoc urong
tu trong nhleu ngay dé hoan thanh viéc danh gia tat
ca cac mau nudc cam ép. Mdi miu duge danh gia
lap lai trong 2 lan.

2.2.3 Phwong phdp phan tich s6 liéu

S6 liéu duoc xtr 1y theo phuong phap kiém dinh
1 trung binh (t-test) va phan tich kha di bang
chuong trinh STATGRAPHICS Centurion XVLI.
Do thi duoc xdy dung bang chwong trinh Microsoft
Excel 2007 va STATGRAPHICS Centurion XVLI.

3 KET QUA VA THAO THAO LUAN

3.1 Anh hudng ciia dich quii,thi'in ky dén sw
thay doi nguéng cam phén biét doi véi 4 vi co ban

Ngudng cam phan biét dbi v6i 4 vi co ban tong
hop tir két qua kiém tra cua 20 tinh nguyén vién
dugc biéu dién trén d6 thi Hinh 1. D6 phan tan
ngudng cam phan biét cua cac tinh nguyén vién
thong qua hé sb bién thién (CV) dbi voi bon vi co
ban dugc trinh bay trong Bang 1. Su thay ddi
ngudng cam phan biét ddi véi 4 vi co ban khi co
thir qua va khong thir qua dich qua than ky duoc
thé hién trén d6 thi Hinh 2.

Két qua tir Hinh 1 cho thdy khi khong ném thir
dich qua thin ky ngudng cam trung binh cia 20
tinh nguyén vién ddi v&i 4 vi co ban: man, ngot,
chua va ding twong ung 1a 1,59g NaCl/l; l4g
sucrose/l; 0,38g acid citric/l va 0,43g caffein/l. Két
qua nay khong khac nhidu so véi gia tri ngudng
cam phan biét tir cac tai liéu cong bd 1a 1,6g NaCl/l
ddi véi vi man, 16g sucrose/l ddi véi vi ngot, 0,44g
acid citric déi véi vi chua va 0,33g caffein ddi voi
vi déng (Ngé Thi Hong Thu, 1989). B thi Hinh 1
cho thay sau khi ném dich qua than ky trong giGi
han 1-2 ml/10ml dung dich tht (tdc 10-20%)
ngudng cam phén biét cua cac tinh nguyén vién ddi
v6i vi man dudng nhu khong thay dbi dang ké. Sau
khi thir dung dich chira 15% dich qua than ky
ngudng cam phan biét dbi v6i vi chua va déng ting
dang ké. Nguoc lai, ngudng cam phén biét doi véi
vi ngot giam nhanh sau khi thtr dung dich chtra
10% dich qua than ky. Két qua nay dugc giai thich
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boi su hién dién cta chit miraculin trong dich qua
than ky. Pong thoi két qua ciing khang dinh hiéu
qua cta miraculin ddi véi su cam nhan dung dich
¢6 vi chua (Bartoshuk ef al., 1974) va dac diém cua
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giac (Capitanio et al., 2011). Bén canh do, tac dong
cia miraculin trén moéi truong pH acid cua nudc
bot la nguyén nhan giai thich cho sy giam kha nang
cam nhan vi ddng do chira caffein (Capitanio e al.,

miraculin lam thay d6i tam thoi sy cam nhan cua vi 2011).
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Hinh 1: Ngudng caim phén biét ciia 20 tinh nguyén vién ddi véi 4 vi co ban

Thé hién gid tri trung binh +dé léch chuén

Biang 1: H¢ s6 bién thién (%) thé hién do phan tin twong ddi gia tri nguéng cim phan biét dbi véi

tung vi co ban cia 20 tinh nguyén vién

Ty 1& dich qua than ky (%) 0 10 15 20
trong 10 ml dung dich thi (1ml) (1,5ml) (2ml)
Viman 8,39 9,21 5,97 7,24
Vingot 11,35 17,85 18,62 22,61
Vi chua 16,21 23,61 16,49 19,87
Vi ding 15,28 34,02 22,55 15,64

Két qua tir Bang 1 cho thiy da sb truong hop
d6i vdi cac vi co ban, khi khong thir qua dich qua
than ky ngudng cam phan biét cua cac tinh nguyen
vién b1en thién gan nhu it nhit. Trong do, vi man
¢6 hé s6 bién thién 6n dinh nhit ching t6 dich qua
than ky it tac dong trén vi man. Hai vi chua va
déng c6 hé sé bién thién ting cao khi cac tinh
nguyén vién ném thir dich qua than ky ty 1é thap
(10%, tirc 1 ml), gia tri CV ¢6 khuynh huéng giam
dan dén gan gi4 tri twong (mg véi khong thir dich
quéa than ky khi cac tinh nguyén vién ném dung
dich than ky ty 1& cao (tir 15 dan dén 20%, twong
duong 1,5 dén 2ml/10ml dung dich thur). Két qua
nay cho thiy dich qua than ky voi ty 18 thip tac
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dong chua ro rét nén mot sb nguoi bi tac dong )
khac thi khong dan dén sy bién dong 16n trong két
qué kiém tra ngudng cam. Véi nong do du cao (1,5
ml) dich qua than ky bat dau phat huy tac dung 1o
rét nén cac tinh nguyén vién déu bi anh huéng do
d6 sy bién thién trong két qua klem tra ngudng
cam giam o rét dén gan v6i hé sb bién thién khi
khong ném dich qua than ky. Tuy nhién, ddi véi vi
ngot thi hé s6 bién thién lai tang cang cao tuong
ung voi nong d6 dich qua than ky cang cao. Dleu
nay cho thay hiéu tmg tao ngot ting cao giy su mat
ddng déu trong kha nang cam nhan vi ngot clia cac
tinh nguyén vién.
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Két qua trén Hinh 2 cho thdy thtr dich qua than
ky voi nong do tir 10 dén 20% (1 dén 2 ml) khong
anh huong dang ké trén ngudng cam phan biét d6i
v6i vi man. Véi néng d6 dich qua than ky 10% chi
lam thay ddi ngudng cam phan biét vi man 0,02g/1
NaCl. Nong d¢ dich qua than ky ting tir 10 dén
20% khong 1am thay d6i co y nghia trén ngudng
cam phan biét dbi v6i vi man. Trong khi do6, thu
dich qua than ky 10% da lam giam dang ké ngudng
cam phan biét dbi véi vi ngot (-1,2g/1 sucrose), tic
kha nang cam nhén vi ngot ting 1én déng ké. Pdng
thoi khi tang nbng d6 dich qua than ky tir 10 dén
20% su thay d6i ngudng cam phan biét trén vi ngot
khong khac biét c6 ¥ nghia. Két qua nay cho thy
thir dung dich chita 10% dich qua than ky di c6
kha nang lam cho vi giac c6 cam giac vé vi ngot
qua cao gan nhu dua kha nang cam nhén vi ngot
dén ngudng cam cudi cung, do do6 khi tang ndng do
d1ch qué than ky dén 20% su khac biét vé ngudng
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cam phan biét d6i v6i vi ngot khong khac biét. Pbi
v6i vi chua va vi ding, két qua su thay d6i ngudng
cam phan biét trén hai vi nay tuong ty nhau. Khi
ném dich qua than ky véi ndng d6 10% chua tao ra
su thay doi dang ké vé ngudng cam phan biét trén
vi chua va déng. Tuy nhién, khi ting nong d¢ dich
qua than ky 1én 15% c6 sy thay doi y nghia vé
ngudng cam phan biét trén vi chua va dang. Tir cac
két qua trén cho phép két luan ring s dung dich
qué than ky tir 1 dén 2 ml khong lam thay doi co y
nghia ngudng cdm phan bi¢t vi man, véi 1 ml dich
qué than ky co6 thé lam giam dang ké ngudng cam
phan biét ddi voi vi ngot, tirc lam tang kha nang
cam nhan vi ngot mot cach c6 y nghia va véi 1,5
ml dich qua ndy méi co thé lam ting dang ké
ngudng cam phan biét ddi v6i vi chua va dang tirc
giam kha nang cam nhén hai vi nay mot cach ro rét
(voi mrc y nghia 5%).

N ™
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Hinh 2: Sy thay ddi ngudng cim phan biét sau khi thir qua dich qua than ky

Thé hién trung binh hiéu s6 ngudng cam phdn biét sau khi ném dich qua than ky va khéng ném dich qud than ky +giGi

han tin cdy 95%

Céac két qua tir nghién ctru co thé duoc giai
thich theo co ché ctia Kurihara va Beidler (1969).
Ho giai thich ring miraculin lién két vi mang cac
té bao cam nhan vi gf?ln Vi tri tiép nhan vi ngot.
Mang té bao tiép nhan vi bi bién doi trong ciu tric
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khi ¢6 sy hién dién cta proton (H+) gy nén sy lién
két ctia phan dwong trong phan tir miraculin véi vi
tri tiép nhan vi ngot trong mang té bao, két qua lam
goi 1én cam giac rdt manh vé vi ngot (Misaka,
2013).
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3.2 Anh huéng cia dich qua thin ky dén
cac thuoc tinh cim quan va kha ning chip nhin
sin phidm nwéc cam ép

Trong nghién cuu nay khong khdo sat trén
miraculin don chit ma st dung dich qua than ky
nén céc thudc tinh cam quan ciia san phiam nudc
cam ép bi tac dong chii yéu trén hai chi tiéu chinh
la mui va vi. Cac thudc tinh dugc danh gia bao
gém: mui cam, mui vo qua, mui la, vi ngot, vi
chua, vi déng va vi la. Két qud mo ta dinh lugng
cac thudc tinh cam quan trén va kha ning chip
nhan d6i véi cac mau the duge minh hoa trén Hinh
3va4.
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Do thi Hinh 3 cho thay khi tang luong dich qua
than ky bd sung trong san phdm cam ép lam gla
tang dang ké vi ngot dong thoi 1am giam rd rét vi
chua va ding. Két qua nay c6 thé lam ting kha
ning chap nhan ddi véi mau thu.

Tuy nhién, luong dich qua than ky st dung véi
ty 1& cao (15-20%) lam giam dang ké mui cam
trong san pham (Hinh 3), day chinh 1a két qua cua
hién twong bu trir do sy két hop gitra mui cam vdi
mui qua than ky (Ng6 Thi Hong Thu, 1989). Két
qua nay c6 thé lam giam kha ning chip nhan dbi
v6i san pham.

Vila

Hinh 3: Két qua mé ta dinh lrong
cac thudc tinh cdm quan cua cac
mau thir
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Cing voi nhimg ly do trén ma kha nang chap
nhén cla cac mau cam c6 ty 1¢ dich qua than ky
cao (15-20%) giam rd rét trong khi méu cam ép bd
sung ty 1¢ dich qua than ky thap (10%) c6 kha ning
chap nhan ting rd rét so v6i nude cam nguyén thiy
khong bd sung dich qua than ky (Hinh 4). Két qua
trén dd thi Hinh 4 minh hoa phuong trinh biéu dién

kha ning chap nhan san pham phu thudc vao ty 18
dich qua than ky, phuong trinh c6 dang sau:

Kha ning chdp nhan = e™/(1+e™), véi n
0,442566 + 0,535221 x x — 0,0291617 x x?

Trong d6, x 1a Ty 1& dich thin ky (%), (R2
0.86).
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Nhu vay, két qua mo ta cac thudc tinh cam
quan san pham va két qua vé kha ning chap nhan
cac mau thir 1a hoan toan phu hop. Do dé, c6 thé
khing dinh viéc bd sung dich qua than ky vao nudc
cam ép vdi ty 1¢ 10% lam gia tang vi ngot, gidm vi
chua va déng nhung van giit dwoc mui hwong cam
nguyén thuy cta san phim nén dé dang dwoc chap
nhén (khoang 90%).

4 KET LUAN

Dich qué than ky do ¢ chtra chat miraculin nén
da 1am thay d6i kha ning cam nhan cua vi gidc d6i
vdi cac vi co ban. Trong d6, kha nang cam nhén vi
ngot tang ro rét nhung kha nang cam nhan d6i véi
vi chua va ding giam dang ké. Kha niing cam nhan
ddi v6i vi man it bi anh hudng boi miraculin trong
dich qua than ky. Viéc bd sung dich qua than ky
vao san pham nudc cam ép ngoai viée thay doi vi
san pham theo chidu hudéng duge wa thich hon con
¢6 kha nang lam giam hodc mit miii cam nguyén
thity ctia san pham. Vi vay, ¢6 thé b sung dich qua
than ky vai ty 18 thich hop (10%) s& phat huy dugc
tac dung tich cuc cua qua nay trong san phim nuée
cam ép.
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