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BUGC PAU TRONG THU' NGHIEM VA TACH CHIET HOAT CHAT MIRACULIN
TRONG TRAI CAY THAN KY (SYNSEPALUM DULCIFICUM DANIELL)

Tran Danh Thé, Vii Vin Do, Ngb Ké Suong
Vién Sinh Hoc Nhiét Béi TP. HCM
(Bai nhdn ngay 02 thang 12 ndm 2009, hoan chinh sira chita ngay 14 thang 04 ndm 2010)

TOM TAT: Trong nghién ciru nay chiing t6i tién hanh tréng thit nghiém cay thﬁn ky (Synsepalum
dulcificum) trong diéu kién khi hdu, thé nhiedng tai thanh pho Ho Chi Minh. Cdc diéu kién sinh trudng
ciing nhie ddic diém sinh hoc cdy than ky da diegc ghi nhan. Phan tich thanh phdn héa hoc trong thit qua
cho thdy cé chira tinh ddu, carotenoid, phytosterol, acid béo, flavonoid, polypheno[ acid hitu co,
saponin steroid, dwong khir, hop chat uronic. Hoat chdt miraculin trong trdi cdy thdn ky duoc chiét
trong dung dich mudi loang (NaCl 0,5M) va qua tinh ché bang phuong phdp sac ky trao doi ion thu
duwoc hoat chdt c¢é dé tinh sach cao va dwoc ghi nhén la c6 kha nang bién déi vi chua ciia acid citric tro
nén ngot tuong duong vdi dg ngot cuia duong saccharose 0,4M. Ddc diém nay mo ra nhiéu trién vong
trong vigc trong cdy thén ky véi quy mé Iém dé san xudt miraculin, vmg dung trong céng nghiép thuc
phdm, y dwgc trong twong lai.

Tir khoa: miraculin, miracle fruit, Synsepalum dulcificum, glycoprotein, sde ky trao doi ion, cdy

than ky

1.GIOI THIEU

Cay Synsepalum dulczf icum 1a loai cy tiéu
moc, phat trién chdm cé nguon gbc tir Tay Phi.
Nim 1725 nha thdm hiém nguoi Phap la
Reynaud dés Marchais phat hién ra cdy nay khi
ong gh¢ lai mét ngdi lang & Ghana va thay ring
thirc &n ctia cdc thé dan noi diy déu rit chua va
khong hé co duong nhung sau khi nhai mét loai
trai cdy mau do thi cac vi chua nay tré thanh vi
ngot, nguoi dia phuong cling st dung loai trai
cdy ndy dé lam ruogu palm chua (sour palm
wine) ngot hon va dé ddy men banh mi ngé
(maize bread)[11]. Pén nam 1852, cdy nay méi
dugc Daniel mé ta ti mi vé dic tinh ky la niy
va phét hién ra chit miraculin 1 thanh phin
chinh cua cdy, ong dinh danh 1a Synsepalum
dulcificum, ho Sapotacea [5]. Va ddng thoi,
ddt tén la miracle fuit “cdy ky diéu”. Thu trai
ciy nay c6 chira chit miraculin ban chét 1a mot
loai glycoprotein, c6 kha ning bién vi chua,
ding... thanh vi ngot sau khi nhai loai qua
nay[6]. Dén nam 1968, miraculin méi dugc ly
trich dau tién bdi Kenzo Kurihara va Lloyd
Beidler, dai hoc Florida [4]. Chét miraculin 12
loai chit diéu vi hira hen nhiéu trién vong trong
twong lai. Ngudi #n kiéng c6 thé an ca
kilogram chanh méa van thdy ngot. Hon nita
~ chét miraculin khong chira nang luong nén s&
la loai trai cay ly tuong cho nhu'ng ngum co
nhu cau mudn glam can, 1a chat c6 thé su dung
thay thé cho cac loai dudng chira nhiéu ning

lwong hay 1a nhitng chat ngot nhdn tao c6 thé
gdy ra nhitng tai bién cho ngudi tidu dung. Loai
qua dic biét nay ciing dugc st dung nhu mot
chit lam ngot dé nhiing nguoi bi tiéu duong
phai an kiéng c6 thé sir dung céc chit c6 him
lugng calo thip thay thé cac chit ngot c6 ham
lugng calo cao nhu dudng én, tinh bot v.v. Néu
nhu ngudi bénh phai diéu tri bing nhiing thir
thudc déing dén khong thé chiu ndi thi c6 thé an
mét qua than ky trudc khi udng thude[11]. Bén
canh d6 cdy than ky c6 thé st dung nhu mot
loai cdy canh tuyét dep, cdy cho qua sai, mong,
chin @ ruc va dugc nhiéu ngudi rat ua thich.

Cay thén ky tir Pai Loan dugc du nhép vao
Viét Nam khoang 5 ndm trudc. C6 thé noi ring
day 1a gidng cdy méi, qui va dang con rat hiém
¢ nudc ta nén nhirng nghién ctru khoa hoc trén
gibéng cdy nay con rat han ché.

Xudt phat tir thue tién d6 ching toi di tién
hanh diéu tra va nghién ctru mot sé dic diém
sinh hoc, dic diém thich nghi ctia cay than ky
v6i diéu kién thd nhudng, khi hau & Viét Nam
dé chon ra viing dit thich hop va cho ning xuét
cao, dinh huéng cho viéc san xuét trén qui mé
16n. Khéo sat mdt sé thanh phan hod sinh trong
thit trai vi d& xudt phuong phap tich chiét
miraculin nhim tao co s& cho nhiing nghién
clru vé sau.
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2.VAT LIEU VA PHUONG PHAP

2.1.Vit liéu

Trai Synsepalum dulcificum duoc thu tai
vudn cdy Minh Tén (05 Vuon Thude, Cay Da,
Tén Pha Trung, Ci Chi) va tai vudn cdy thudc
xd An Binh - thi xd Vinh Long, trdi chin do,
khong sau bénh, dép nat, chon qua to, dep, mau
duoc hai ngay trén cdy, boc lai bing gidy tham
dung vao hop nhua va nhanh chéng chuyén vé
phong thi nghiém bao quén lanh 1 — 4°C, trdi
Synsepalum dulcificum duge tach liy phan thit
trai cho vao chén sir 1é6n dem Say 0 ta say 40°C
qua dém (12 gid). Sau do ldy miu ra nghlen
nho trong cdi sir, riy béng ray ¢6 kich thuéc 15
I — 2 mm, dugc bdt khd, min, ¢c6 mau do, bao
quan lanh sir dung trong cdc thi nghiém.

2.2.Phuong phap

~ Piéu tra dic diém sinh hoc va dic diém
sinh truong cdy Synsepalum dulcificum

Khio sat mot s6 dic diém sinh hoc cdy
Synsepalum dulcificum va thdi vu thu hoach
trai duoc trdng tai TP. H3 Chi Minh.

—~ Piéu tra tinh hinh trong  trot
Synsepalum dulcificum & mot sb tinh phia Nam

Ching t6i da tién hanh diéu tra tinh hinh
trong trot cay Synsepalum dulcificum vé sb
lugng céy, nguon goc tai mot so tinh phla Nam
tir d6 danh gi4 so bd vé trir lwgng cia nguyén
liéu dang khao sat.

— Xac dinh ham lugng mét s6 thanh phin
sinh hoéa trong thit qua

Ching toi tién hanh dinh lwong mét sb
thanh phan sinh héa co ban trong thit qua
Synsepalum dulcificum bao gom: duong tong
s6 hoa tan, duong kht, protein, dam téng so,
khoang tong s6.

— Khao sat thanh phin héa hoc trong thit
qua Synsepalum dulcificum

Theo cdc phuong phép théng thuong[l, 2,
9] ching t5i di tién hanh dinh tinh so bd céc
nhém hop chit c6 trong thit qua bing cach
chiét thit qua véi cic dung méi khéc nhau, dich

chiét sau d6 dugc thwr véi cac thude thir dac
trung.

+ Alkaloid dugc xdc dinh dua vao phan
tmg mau véi thudc thir Mayer, Wagner,
Dragendof

+ Sterol dugc xdc dinh dua trén phan tng
mau v6i thube thir Liebermanm

+ Flavon duoc xac dinh dua trén phan tung
Shinoda

+ Tannin dugc xdc dinh bang cach trung
hoa dich chiét véi acetate Na sau d6 thém dung
dich FeCly; 5%

+ Puong khir duoc xac dinh dya trén phan
tmg mau véi thudc thir Fehling

— Tach chiét va tinh ché miraculin mét
thanh phan quan trong trong thit qua

15,58g thit qua S.dulcificum dugc nghién
nhuyén va dong nhét trong 400ml nuéc trong 3
phut, dich thu dugc dem ly tim 13000 v/p
trong 30 phut va thu cén, chiét cin nay 3 lan
v6i NaCl 0,5M mdi l4n 120ml, ly tam dich
mudi 13000 v/p trong 30 phit, tia phin doan
bing (NH,),SO4 dén bao hoa, ly tim 13000 v/p
trong 40 phut thu tia, hoa tan tia vao 50ml
dém KH,PO, - Na,HPO, 0,01M pH = 6,8 thu
duoc dich tho[9,11], dich thé nay dugc tién
hanh tinh ché bang sic ky trao ddi ion véi nhwa
Rf:xynTM 101, c6t (2 x 10cm), dung méi ria
giai 1a gradient ndng do NaCl ( 0 — IM) trong
dém KH,PO,- Na,HPO, 0,01M pH = 6,8, tdc
d6 dong chay 20ml/h, thé tich mdi phan doan 12
Sml. Céac phéin doan dugc do & budc séng A =
280nm[10], mirc d6 tinh khiét dwoc xdc dinh
bing sic ky ban mong silicagel 60F s, trén hé 3
dung moéi[3], hién mau bing thudc thir
Coomasie Brillian Blue, miraculin duoc xic
dinh dua vao dic tinh bién ddi vi chua cia acid
citric thanh vi ngot[8].

3.KET QUA VA THAO LUAN

3.1.Pic diém sinh hoc va sinh trudéng
ciy Synsepalum dulcificum
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Béng 1. Cac chi tiéu sinh truong

STT | Chi tiéu nghién ciru DPon vj tinh Keét qua nghién ciru
1 Thoi gian gieo hat dén ndy mam ngay 30
2 | Thoi gian ndy mém dén luc c6 2 14 mam ngay 28
3 | Thoi gian tir khi ndy mam dén c6 hoa nim 3-35
4 Toc do ting trwdng chiéu cao/thang cm 2-3
5 Tir khi xuat hién nu dén hoa dau tién no ngay 24-28
6 | Thoi gian né hét mét chim hoa ngay 6-7
7 | Thoi gian tir né hoa dén chin tréi ngay 45-50
8 Dé vuon xa cia ré cm 90-100

Bing 2. Dic diém sinh hoc ciy Synsepalum dulcificum

B0 phén nghién ciru

Két qua nghién ciru

Ré

Ré& Synsepalum dulcificum thudc loai ré in néng, c6 ré cdl, dai bd phén
tap trung ¢ viung 0 - 40cm, dd vuon xa ctia ré kha rong néu duoc trong
ngoai ty nhién, thuomg cach gbe khoang tir 0 - 100cm, ¢6 nhiéu 1€ to.
Su phan bd ctia ré con phu thude vao dat trdng.

Thén va tan

Day la loai cdy tiéu moc nho, phat trién rat chdm va c6 thé cao tir 1,2 -
1,5m néu trong trong chéu, cao 3,0 - 4,5m néu tréng ngoai tr nhién.
Khoang 10 nam cdy méi c6 thé cao duoc 1,2 - 1,5m. Tén cdy tao thinh
hinh chop. Cé mot thin chinh, 4-5 nhanh phu .

Hoa

Hoa Synsepalum dulcificum nhd ¢6 mau tring, mui rat thom, c6 1ong
to & mit ngoai, dudng kinh khi né khoang 0,3 — 0,5 mm. Cuéng nho
dai 0,2-0,3mm. PAu tién & nach 14 xuét hién mim hoa, dén dén 16n 1én
thanh nu, trén mét canh thudong cé 15 — 20 nu & nach 13, sau nay nd
thanh hoa. Hoa moc tdp trung hay don déc tir nich 14 & gan ngon
nhanh. Hoa c6 cénh dinh lién & ddy. Cénh hoa chia lam 5 thuy, dinh
nhau & day tao thanh hinh éng. Hoa c6 5 tiéu nhi thdp hon rat nhidu
vO1 nudm nhuy cai, tiéu nhi dinh chinh dién véi canh hoa, bo nhuy céi
gbm bau nodn, c6 mot chi nhuy va mdt nuém moc dai ra khoi bao hoa,
sau khi thu tinh chi nhuy khéng bj tiéu bién di ma tén tai song song
v6i su phét trién ctia qua

La

La nguyén, day, dai, bong, moc so le hay tao thanh chum & ddu céc
ngon nhanh phy, 14 non mau xanh nhat va didm dan khi gia. L4 xanh
hang nién, quanh ndm khong rung 14 va chi thudng 14 gia méi rung.

Qua

Chiéu dai trung binh clia qua khoang tir 2- 3,5cm. Pudng kinh qua
khoang tr 1 — 1,8 cm. Trong luong qua khoang tir 1 - 2g. Vo qua
méng, c6 mot 16p phan tring trén bé miat. Khi qua con non cé mau
xanh ddm nhung khi chin qua c6 mau dé, mong nude. Thit qua khi
chin ¢6 mau tring, hoi nhat, khi 4n lai ¢6 vi thanh chua. Mai qua chi
co mot hat, hat cé dang hinh elip, kich thude tir 1,0 — 1,5 cm. Vo hat
cling va gdm c6 2 mit, mit trén tron, mit duéi nhdm c6 duong xé doc.
Bén trong vo, hat gdm hai tir diép c6 mau xanh va ap sép, dinh nhau &
can phoi.
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Qua bang 1, cho thay cdy Synsepalum
dulcificum sinh truong rit chdm thoi gian tir
khi ndy mim dén lic ra hoa I 3 — 3,5 ndm
nhung dic diém quan trong la hoa cé thé ra
quanh ndm, trén cdy hoa va trai thuomg song
song tdn tai nén rat phiit hop cho viéc canh tac

nhiéu vu trong ndm. Khoang 10 nam cdy dat
chiéu cao t6i da.

Qua mo ta trong bang 2 cho thdy rang cdy
Synsepalum dulcificum ¢ hé r& kha phat trién,
nhiéu nhanh, kiéu déng dep lai cé tréi thuong
xuyén, trén cdy thuong xuyén co trai chin do
rire nén trong rat dep mat.

(©)

Hinh 1. Minh hoa dic diém sinh hoc cdy Synsepalum dulcificum
(A), Cay Synsepalum dulcificum 3 nam tuoi; (B), Hoa; (C), Qua

3.2.Tinh hinh trdng trgt Synsepalum
dulcificum tai Viét Nam

Cay Synsepalum dulcificum c6 mit & Viét
Nam vao ndm 2006 do mét thuong gia ngudi
Pai Loan mang dén trong tai quan Hoc Mon,

Tp H) Chi Minh va tir d6 phong trao trong cay
nay dé cung cap cho nhu céu sir dung lam céy
canh phat trién rong rii. Chung t6i da ghi nhan
duge so lugng cdy trong bang 3.

Bing 3. Két qua diéu tra vé s6 luong cay Synsepalum dulcificum

5 -2 A 5 3 . & X& An Binh
bia di€ém Quén 12 Cu Chi Hoéc Mon (iti{ x& Vith Long)
Sé Irong cdy 50 15000 3000

Qua diéu tra vé s6 luong cdy, ching toi
nhén thay ring cdy Synsepalum dulcificum
dugc trong con rat it, da sb la cdy con, cdy
trrdng thanh va da c6 qua 1a rat it. Nhiéu nhét
14 & huyén Hoc Mon voi khoang 15.000 cdy.
Vao nam 2006 tai xd An Binh — Thi x3 Vinh
Long di phat trién va trdng cdy Synsepalum
dulcificum v6i quy m6 16m. Hién nay da c6 hon
3.000 gbc va bat dau cho nhitng vu thu hoach
dau tién. Pay 13 gidng ciy mai vi vay viée phd

bién giéng cdy nay c6 thé cin vai nim nita moi
dénh gi4 hét dugc tidém ning ciia né.

3.3. Két qua dinh lugng mdt so thanh
phén sinh héa co ban trong thit qua
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Bing 4. Bang tom tit thanh phan sinh hoé co ban

Tén thanh phén Ham luong (g/100g nguyén liéu)
Ham lugng nudc 68,900
Duéng tong sb hoa tan 2,385
Ham luong duong khir 0,404
Ham luong protein 0,104
Ham luong dam tong sé 1,918
Khoang téng sb 0,998

Theo két qua thu dugc tir bang 4, ham
lrong nudc trong thit qua kha cao 68,900 %,
ngoai ra con chira nhiéu saccharide va protein,

khodng tong sb 1a 0,998% vi viy ¢6 thé thiy
rang trong thanh phan thit qua rat c6 gia trj
dinh dudng

Bing 5. Thanh phén hoé thuc vat trong thit trai Synsepalum dulcificum

Loai dung dich chiét
] Thude thir Két qua Tén hop chit
Dich | pichedn | Dichacid
eter
+ Béc hoi dén cén va ngiri Muli thom nhe Tinh diiu
+ H,SO, dd nMﬁzu ving chuyn sang dé Carotenoid
++ TT Licberman Co vong ngin cich Phytosterol
+ 1}‘2‘;’ dung dich 1engigy v b | o 0810t ke oy Acid beé
- - KOH 10% Giir nguyén mau vang Antraglucosid
+ ++ Mg va HCl dd Co6 mau do Flavonoid
Thubc thir Mayer Khéng ¢6 tia
- - TT Dragendorff Khéng c6 tua Alealoid
- - TT Bouchardat Khéng co toa
+++ 4+ Na acctat va FeCl; 3% Mau den Polyphenol
+ + Na,CO; Co sui bot i ti Acid hitu cor
- TT Licberman Khéng mau Sterolic
+ KOH, HCI Hoi do,vang Anthocyanosid
At Lic manh C6 bot, bén Saponin )
CHCI; + Acetic acid, nho tir o i " . s
++H+ tir H,80; dd Vong phan cdch mau xanh Saponin steroid
++ -+ TT Fehling Tua do gach Duong khir
bt Cén(C,H50OH) 90° Tua nhiéu Hop chiit Uronic
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Ghi chu: (+) co breu hién; (++) biéu hién
¥o; (+++) biéu hién rdt v; (<) khong biéu
hién; (£) ngh: ngo

Qua s6 liéu trén bang 5, chiing ta thiy rang
trong thit qua Synsepalum dulcificum chira rat
nhidu hoat chdt khic nhau. Trong d6 c6 cic
nhém chit cé thé sir dung lam dugc ligu nhu
tinh ddu, flavonoid, polyphenol, saponin, dé ¢
hudng str dung hiéu qué nhitng nhém chét nay
cAn tiép tuc nghién ciru.

3.4. Tach chiét va tinh ché miraculin

Protein tdng s6 sau khi tia bang dung dich
dung dich (NH4)>S504 dén bdo hoa dLl’CFC dinh
lu(mg bing phwong phdp Lowry[7] két qua thu

dwoc 12066,615 (ug) protein, lwong protein
nay duoc hoa tan vao 50ml  dém KH,PO;-
Na,HPO, 0,01M pH = 6,8 va tién hanh chay
séc ky trao d6i ion, két qua duoc thé hién trong
d thi.

Qua sic ky trao d6i ion ta thu duoc 3 peak
chinh, peak I c6 dugce trude lic rira giai béng
gradient nong d6 NaCl la thanh phan khong
duoc lién két voi nhua trao déi ion nén khong
phai 13 d6i twong quan tdm va bi loai bo vi lic
nay luc ion chwa di manh dé giai ly dbi tuong
dang duoc lién két véi nhua trao dbi ion[9],
peak I c6 duogc co thé 12 mot loai protem khéc.
Peak 1I va III ¢ thé 1a miraculin va duoc xdc
dinh qua séc ky ban mong.

0.6

11 NaCl |
U.5 ﬁ& 1M
0.4 -

I

o

0.1 k
'o"f x._wwﬂ.._/k—r/ L

13 17 21 25 29 33 37 41 45 45

st phan doan

Hinh 2. Céc phan doan thu dugc qua séc ky trao ddi ion

Bang 6. Két qua sc ky ban méng cac phan doan trén 3 hé dung mdi

Hg¢ dung Benzen : cloroform Cloroform:diethyl ether Cloroform : methanol

mdi 1;1 6:4 9:1

Phin Dan D Dan

doan g | peak I | Peak III Mg | Ppeak II | PeakIII M | Ppeak 1 | PeakIII

i tho thd tho

cham ;

032 0,50
Rf 0,04 0,00 0,00 i 0,32 0,32 0,75 0,50 0,50

0,67 0.78

Véi hé dung moi gdm Benzen : cloroform
(1:1) khéng c6 kha néng phén tach mau nhung
¢ dang tho co thé thay dwgc mot vét voi Rf =
0,04. O hé 2 ¢ thé ddy mAu ra khoang giira,
dang tho da tach ra 2 vach, peak 1I va III chua
thdy thém vach la. O hé 3 c6 thé déy méu di

kh4 xa va dang thd xuét hién thém 1 vét la, &
peak II va III khong thé‘iy thém vét la. Nhu vay
& ca 3 hé, peak II va III c6 Rf nhu nhau nén
chiing t6i nhan dinh 14 mét chat va khong thdy
thém vét la nén peak 11 va III phén 1ap duoc la
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kha tinh sach va dang thé ¢é thé c6 nhidu hon 3
loai protein

Véi peak II va III dé nhén dinh day 1a
miraculin ching t6i di thir hoat tinh bing
phuong phép cam quan[4] théng qua dic tinh
bién déi vi chua ciia acid citric thanh vi ngot va
chiing t6i da ghi nhén duoc acid citric 0,1M ¢6
do ngot twong duong véi dung dich saccharose
0,4M

4. KET LUAN

Vé dic diém sinh hoc céy S.dulcificum c6
than tiu moc, phét trién chdm, ¢6 nhiéu nhanh
phu c6 thé uén d tao bonsai, thich hop dé lam
kiéng. L4 xanh hang nién, 14 it khi rung. Phan
tich hoa cho thdy hoa S.dulcificum mang nhiing
dic diém cua nhiing loai thudc ho Sapotaceae.
Qua chin mau d6, mong nudc. Hé ré khd phat

trién néu trong ngoai ti nhién. Thich hop trong
v6i khi hdu & mién Nam Viét Nam.

Vé dién tich va sé lugng cay thi ¢ thanh
phé Hé Chi Minh c6 khoang 20.000 cdy trong
do & Hoc Mén 1a nhidu nhét véi 15.000 cdy.

Phén tich so b thanh phén héa hoc trong
thit qua cho théy c6 chira tinh du, carotenoid,
phytosterol, acid béo, flavonoid, polyphenol,
acid hitu co, saponin steroid, dudng khir, hop
chét uronic. Thanh phin sinh héa c6 trong thit
qua gdbm: nudc 68,900%, duong téng sb hoa
tan 2,385%, dudong khio 0,404%, protein
0,104%, nito tong s6 1,918%, khoang tdng sb
0,998%.

Miraculin ¢6 thé tich chiét va tinh sach
theo cach don gian, sau khi tinh ché duoc ghi
nhén la c6 kha ning 1am cho acid citric trd nén
ngot twong duong dung dich saccharose 0,4M.

PRELIMINARY RESULTS OF TRIAL CULTIVATION AND CHEMICAL
ANALYSIS OF MIRACULIN FROM MIRACLE FRUIT (SYNSEPALUM
DULCIFICUM DANIELL)

Tran Danh The, Vu Van Do, Ngo Ke Suong
Institute Of Tropical Biology, Ho Chi Minh City

ABSTRACT: In this study, some experiments were carried out in growing of miracle fruit under
climate and soil conditions of Ho Chi Minh City. The agro-biological parameters are collected. The
chemical analysis results showed that the essential oil, carotenoid, phytosterol, fatty acids, flavonoids,
polyphenols, organic acids, saponin steroids, sugar reducing agent, uronic compounds all were present
in the miracle fruits. The miraculin from miracle fruit which was extracted with 0.5M NaCl solution and
purified by ion exchange chromatography (with Rexyn 101 resin) can change the citric acid into sweet
taste (equivalent saccharose 0.4M). This particular trait will provide new opportunity for using
miraculin in the pharmaceutical and food industries in the future.
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