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NHAN DIEN HAI GIONG SO RI (MALPIGHIA GLABRA L.) CHUA VANGOT O
GO CONG-TIEN GIANG BANG HINH THAI VA PIEN DI PROTEIN

Cay so ri (Malpighia glabra L.) 1a cay c6
nguon goc tir Nam, Trung My va dugc du nhap
vao Viét Nam tir khi nao thi khong rd. Cay so ri
14 mot trong nhiing loai ciy an qua dugc trong &
nhiéu tinh DPéng bang song Clru Long. Nhung
dién tich trong nhiéu nhat 1a & ving Go Cong
bao gobm Go Cong Tay, Go Cong Pong va thi xa
Go Cong, tinh Tién Giang. Noi day hién dang
trong hai loai so ri phé bién trén thi truong 12 so
ri ngot va so ri chua, chi€ém gin 600 ha dién
tich. Riéng tri so ri chua la mat hang xuat khau
c6 gia tri kha cao, giau dudng chit dac biét la
ham lugng dudng va vitamin nhu vitamin A,
vitamin C. Cic tac gia [2, 6, 7] da mo ta cac dac
tinh hinh théi thuc vat dé nhan dang cay so ri.
V6i céc dac diém hinh thai da dugc céc tac gia
mo ta thi chi phan loai & mic do loai (species)
nhung & mic do dudi loai (variety) thi cong viéc
nay trd nén kho khan. Nong dan Go Cong canh
tdc cay so ri cho rang chi c6 mot giéng so ri. Su
chua ngot cua cay so ri 1a do viing dét canh tac
gay ra. Nhung ciing c6 nong dan cho rang day 1a
hai giong (variety) riéng biét, mot giong chua va
mot giong ngot. Su nhan dang & mic do hinh
thdi rat khé phan biét vi su biéu hién hinh thai
thuong bi tic dong clia yéu t6 moi truong.

Dién di protéin 1a mot cong cu gidp ich rat
nhiéu trong viéc phan biét & cap do dudi loai. Su
khdc nhau gifta loai c¢6 thé cho ring su khac
nhau cua gien. Nhung so sanh tryc ti€p gien la
cong viéc rat kho va tén nhiéu thoi gian. Do d6
6 thé so sanh su khdc nhau san pham hoat tinh
gien bang cdch st dung protéin nhu 1a maker
kiéu gien (genotype). K§ thuat dién di dugc sir
dung trong phan tich protéin va enzim dé xac
dinh dic tinh khdc nhau cua ki€u gien
(genotype) & cac loai (species) va giong
(variety) dugc nhiéu tic gia nghién cdu [1, 3, 8].
Trén co s& danh gid vé mat hinh thai va phan
tich dién di protéin. Nghién cttu nay dugc thuc
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hién nhim nhan dién hai giong so ri chua va
ngot dugc canh tic & Go Cong, tinh Tién Giang.

I. PHUONG PHAP NGHIEN CUU

1. Vatliéu

MaAu vat duoc stt dung dé nghién cttu 12 hai
giong so ri chua va ngot dugc canh tic & cic xa
thuoc huyén Go Cong (Pong va Tay), tinh Tién
Giang. Mau duoc thu thap trén hai nén dat thit
pha cat va cit.

2. Khao sat hinh thai hai giong so ri chua va
ngot

Than: quan sdt va ghi nhan mau sac va hinh
dang than, nhdnh, 16 khi, long; La: do chiéu
ngang, chiéu dai phién 14, dém s6 gan 14 cta ca
hai loai So ri; Hoa: do duong kinh hoa; cdnh
hoa (chiéu ngang, chi€u dai) va ghi nhan su hién
dién cua cdu tric hoa; Qua: do dudng kinh, can
trong lugng 30 qua cua ca hai giéng bang can
dién tu.

Tat ca chi tieu dugc do 30 mau va tinh do
léch chuén (standard deviation).

3. Phan tich dién di protéin

Tinh sach protéin: Thu miu 14 cua hai
giong so ri Go Cong. Mau thu la cdc canh mang
14 hoi non va ¢6 mau xanh luc. Cic mau thu
dugc cho vao boc nilong, cdt kin, uép trong
thung lanh va dua vao phong thi nghiém. T4ch
va tinh sach protéin: theo phuong phép [4]. Tach
14 khoi canh, ding gon tham c6n 70° lau sach 14,
sau d6 cho 1 g mau vao c6i dung nito 16ng ding
chay nghién nho mau. Cho 5 ml dung dich trich
mau tryc ti€p vao trong c6i. Dung dich trich
mau goém 0,175 Tris-HCI, pH = 8,8; 5% sodium
dodecyl sulfate (SDS); 15% Glycerol; 0,3M
DTT (Dithiothreitol). Sau d6 cho vao 6ng ly tam
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va ly tam 10.000 vong/phit (rpm) trong thoi
gian 10 phidt. Thém 4 ml con tuyét doi, tron 1an
bang may lac va giit & -20°C it nhat 1 gio dé két
tua protéin; ly tam 5000 vong/phut trong thoi
gian 15 phit dé thu protéin da két tha, 14y chat
ndi trén bé mat va loai bo phan c¢on con du va
ria bang 15-20 ml c6n 80°. Lap lai 14n nita. Thu
protéin da két tha bang cach ly tam 5000
vong/phit trong thoi gian 15 phit, bo nudc va
lam kho mau thu dugc bang mdy hit chan
khong & 37°C trong 15 phit. Cho TBS (Tris-
buffered saline) vao. Ly tam Ian nita dé loai bo
cac phan con 1an tap. Miu da sdn sang dé phan
tich dién di protéin.

Dién di prétéin: Chuan bi hop dién di: rira
sach khuon kinh dé gel, luoc cai, hop dién di va
lau kho bang con. Chudn bi gel phan tich
polyacrylamide 12% véi tong thé tich 30 ml/2
gel, bao gom nudc cét: 6,6 ml; dung dich
Acrylimide 8,0 ml; Tris-HCl (pH = 8,8) 5 ml;
SDS 10% 0,2 ml; APS (ammonium persulfate)
0,2 ml. Dung dich nay dugc tron 1an bang may
khudy tlr. Sau d6, cho thém 0,008 ml TEMED
(N, N, N’,N’-tetramethylethylenediamine) vao
dung dich, khudy déu va nhanh chéng ding
pipet cho vao khung kinh d6 gel. Gel s& duoc
bom dén vach cach luge 0,5 cm. Bom ti€p mot
16p nuéc cat lén bé mat gel dé tao cho bé mat
gel phing. Chd 20 - 30 phiit cho gel dong lai.

Chudn bi mdu protéin: Pha mau véi nuée
cit theo ti 1&¢ 1:1. Cho vao oOng dung mau
(eppendorf) 100 pl mau protéin va 100 pl dung
dich dém da chudn bi nhu trén. Lac déu va dun
cach thiy ¢ 95°C trong 5 phut. Sau d6 dé€ ngudi.
D6 gel tap trung duoc pha & nong do 4% va gel
c6 thanh phan nhu sau: 0,6 M Tris-HCl, pH =
6,8 1,25 ml; Acrylamide 30%, 0,67 ml; Nudc
cit 3 ml; SDS 10% 0,05 ml; APS 10% 0,025 ml;
Khufly déu dung dich nay trén mdy khudy tir.
Sau d6 cho thém 0,005 ml TEMED. Giong nhu
khi d6 gel phan tich. Cho dung dich vao khung
do gel. Dua luge vao 16p gel. Lugc can phéi dua
vao mot cach can than dé trdnh tao bot phia duéi
chan lugc va chi y trudc khi do gel tap trung,
phai d6 bo phan nudc phia trén gel phan tich
bang cdch nghiéng va dung gidy tham. Gel tap
trung s€ dong lai sau khoang 20 phut. Panh dau
lai céc vi tri cua 16 giéng.

Pua mau vao cdc giéng: Sau khi 16p gel tap
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trung da dong lai thi tién hanh lap bo khung dé
gel vao khung chay dién di. D6 ddy dung dich
chay dién di vao phia bén dudi va bén trén bd
chay dién di. Lay lugc ra va cho mau vao cic
giéng. Mau c6 thé tich tir 10-20 I duoc tron véi
bromophenol R-250. Mot giéng dugc bom
protéin chuén da biét trong lugng.

Chay dién di: Sau khi hoan tat viéc dua miu
vao, day nap hop dién di va cho dong dién di
qua. Dong dién chay dién di 1a 25 mA/80 V.
Thoi gian chay 2 - 3 gio. Ciing ¢6 thé quan sét
qud trinh dich chuyén ctia protéin nho vao dai
bang mau xanh cua bromophenol blue R-250.

Nhuom gel: Gel dugc 13y ra khoi hop gel va
cho vao dung dich nhuoém gel da duoc chuin bi
nhu sau (Comassie R-250 0,1 g; Methanol 50
ml; nudc cat 40 ml; Acid acetic 100% 10 ml).
Pé 1am nhanh qué trinh nhu6m mau, hé théng
sé dugc dat trén mdy lac ddo, thdi gian nhudom
khoang 1 gio.

Tdy mau: Tiy gel trong dung dich tdy trén
mdy ldc 2 - 3 gid. Dung dich tdy bao gom:
Methanol 100 ml; Acid acetic 100% 70 ml. Sau
khi tdy gel, gel s& sach 16p mau nén va cac bang
protéin hién rd trén gel.

Do va phdn tich két qud: Dé x4c dinh trong
lugng phan tit clia protéin & cac bang ¢ su sai
khac, ti€én hanh do khoang cach (R) tir giéng dén
céac 6 bang protéin chuin va dong thdi xac dinh
gia tri logM (M la trong lugng phan tlr cla
protéin chuén & méi bang). Sau d6, dung chuong
trinh Excel v& d6 thi tuong quan giita R va log
M dé xdc dinh phuong trinh chuén y = ax + b va
ti€n hanh do khoang céach tir giéng dén 3 bang
cho thdy su sai khac gitta hai loai sori (R =y),
tir d6 xac dinh dugc gid tri x = log M = (y - b)/a.
Nhu vay, trong lugng phan tdt M s& dugc xac
dinh biang 10",

IL. KET QUA VA THAO LUAN

1. Danh gia vé mat hinh thai

Két qua cho thdy rang vé mat hinh thai thuc
vat cta hai giong so ri ngot va chua c6 nhiing
diém giong nhau va khéc biét nhu sau:

Thdn: Cay so ri than dang bui, cao khoang
3-5 m. Canh dai 1-2 m, phan canh sém, tidn
thua. Than c6 dang hoi thiang. Vo cay hoi nhdm
va c6 mau nau den. Trén than va canh cay cé



nhiing van gon séng song song vdi truc than,
canh. Ngoai ra, trén than va canh con cé nhiéu
16 khi nhé. Than non thi 16 khi nhd, mau vang.
Khi trudng thanh, 16 khi nhiéu hon, mau trang.
Tuy nhién, & dinh non cua cay khong c6 céc 16
khi ndy ma thay vao d6 Ia nhiéu 16ng min, mau
trang. Khi cay cang gia thi than cang ¢6 mau
nau sam; van cang rd, sau va dai. Bén canh do,
16 khi ciing 16n va nho cao hon. Diém khac nhau
gifta so ri chua va so ri ngot thé hién & mau sic
clia than thi chua r6 rét 1am.

La: L4 so ri dang thuon dai, nhon & dinh va
hoi ti & cudng la, mép 1a nguyén. La moc doi,
dang don doc hay moc thanh cum & gin dinh
canh do khoang cach gitta céc 14 ngan. Trén hai
mat 14 déu phu 16ong min, mau trang. Long sé&
mat khi 14 truong thanh. Giita so ri chua va ngot
khdc nhau vé mau sic, do don, kich thudc va do
day ctia 14 (bang 1). L4 so ri ngot mau xanh
dam, don hon va day hon 14 so ri chua. Ngoai ra,
kich thudc 14 so ri ngot 16n hon 14 so ri chua vé
chiéu dai 1an chiéu ngang.

Bdng 1
So sanh kich thuéc 1a (cm) so ri chua va so ri ngot
. . Giong So ri chua Giong So ri ngot
Dat canh tac Chiéu ngang Chiéu dai Chiéu ngang Chiéu dai
Dat thit pha cat 2,47 £0,08 5,85+0,16 3,34 +£0,18 6,58 £ 0,23
Dit cat 2,42+0,12 5,08 + 0,17 3,39 0,0 6,79 + 0,21
Bdng 2
Puong kinh hoa (cm) va chiéu dai canh hoa (cm) cua hoa so ri chua va so ri ngot
» . Giong So ri chua Giong So ri ngot
Dat canh tac Puong kinh Chiéu dai Puong kinh Chiéu dai
Dat thit pha cat 1,6 £ 0,02 0,7 £0,02 2,2 +£0,02 0,9 £ 0,02
Dat cat 1,5+0,02 0,6 £0,02 2,0+£0,02 0,8 £ 0,02

Hoa: Hoa so ri c6 dang quat, moc don doc
hay tao thanh cum gbém vai hoa. Méi hoa c6 5
canh roi, mau hong.

Mép cénh hoa mong, mém, mau hong nhat
hon mau trung tdm canh hoa. Bia nguyén nhung
hoi gon séng cua 4 trong téng s6 5 cénh cla
hoa. Riéng cianh con lai to hon mét it dac biét
bia c6 dang rang cua va gap nép rat nhiéu. Moi
hoa ¢6 10 nhi duc mang bao phin dang gan
tron, mau vang tuoi. Hoa ¢6 3 nuém, dang gan
tron, mau vang. Voi roi, dang thon dai, mau
xanh vang. C6 5 14 dai thon nhon, pht 16ng min.
Mbi 14 dai c6 2 dai phu ¢ goc. D6 1a 2 khoi u
hoi thon va bau & dinh. Dudng kinh va chiéu dai
canh hoa cua cay so ri chua va ngot cho thay cac
gid tri trung binh c6 su khac biét (bang 2). So
sanh cdu tric hoa cla hai giéng so ri chua va
ngot dugc trinh bay & bang 3.

Ciu tric hoa cta hai giong so ri chua va
ngot thi hau nhu giong nhau.

Trai: Trai so ri dang tron, dep. Trdi chia lam
3 mdi va c6 vo rat mong. Khi non trdi mau
xanh, khi vira chin trdi mau ca va mau do khi

trai chin mong. Trai So ri ngot cé vo hoi nhan,
noi ti€p gidp giita hai mdi nho 1én dac biét & gan
cuong trai. Khi non vo va thit trdi ¢c6 mau xanh
dam va rat don. Khi tri chin, thit qua rdt mém,
mau vang nhat va vdo mau dé sam (d6é bam). Dac
biét, trdi so ri ngot c6 trong lugng, kich thude
16n hon trdi so ri chua nhat 1a khi dugc trong
trén dat thit va c6 vi ngot.

Trai so ri chua c6 vo lang hon, noi tiép gidp
gifta hai mui tao thanh ranh 16m sau. Khi non,
trai mau xanh nhat, thit qua mau xanh vang va
khong don bang so ri ngot. Khi chin, thit qua
mau vang sam hon va vo trai mau do tuoi hon so
v6i so ri ngot, vi chua. Pudng kinh trdi va trong
lugng trdi ctia hai giong So ri chua va ngot c6 su
khac biét (bang 4).

Hat: Trai so ri ¢6 3 hat. Mot hat c6 3 khia
hep tao thanh hai ranh rong, chay sudt tir goc
dén dinh hot. Khia giita thang, hai khia bén
nghiéng tao thanh mot géc khoang 100 - 110°.
Hat c6 dang to, bau & géc va hoi nhon & dinh.

Céac két qua dat dugc & cac bang trén cho
thdy rang vé mat hinh thdi cta hai giéng so ri
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chua va ngot duoc nghién ctu thi c6 nhiing dic  tiéu quan trong nhat dé phan biét sy khdc nhau
tinh hinh thdi ma céc tic gia da mo ta [2, 6, 7].  gilta cdc loai. Phan tich cdu tric hoa & bang 3
Trong cac dic diém hinh thdi 14, dudng kinh hoa  cho thay ring cdc thong s6 cua cau tric hoa cua
va trdi cho thdy c6 su khac biét. Nhung cdc hai giong so ri chua va ngot déu giong nhau.
thong s6 nay rat dé bién dong theo yéu t6 moi  Nhu vay ca hai giong nay déu xuat phét cling
truong [5]. Riéng cdu tric hoa it bi tic dong cia  loai so ri (Malpighia glabra L.).

moi truong. Trong phan loai, thuc vat hoa 1a chi

Bdng 3

So sanh cac dac diém ciu triic hoa So ri chua va ngot

DPac tinh Hoa so ri chua Hoa so ri ngot
Hoa tu Co6 doc/chim C6 doc/chum
Tién khai hoa (TKH) TKH két hop TKH két hop
Tinh d6i xiing Khong déu Khong déu
Phdi tinh Lu6ng tinh Ludng tinh

S6 phan tir cia hoa

Ngii phan, di phan

Ngii phan, di phan

Vi tri bau noan

Bau noan trén (thugng)

Bau noan trén (thuong)

S6 lugng dai hoa 5 5

Cach xép ctia dai Luan sinh, roi, c6 long Luan sinh, roi, c6 long
Mau séc dai Xanh vang Xanh vang

Hinh dang dai Thon nhon Thon nhon

S6 lugng canh  hoa 5 5

Céch xé&p ctia canh hoa

Luan sinh, roi

Luan sinh, roi

Mau sic cadnh

Hong sam

Hong pha sac tim

Hinh dang canh hoa

Hinh quat, rang cua

Hinh quat, rang cua

S6 lugng nhi

10

10

Cach xé&p ctia nhi

Luan sinh, roi, khong 1ong

Luan sinh, roi, khong long

Noi dinh ctia nhi

Ddy bau noin

D4y bau noin

Hinh dang chi nhi

Thon; to g6c va hep dinh

Thon; to goc va hep dinh

Mau séic chi nhi

Trang (chi nhi nho), héng (chi
nhi to)

Trang (chi nhi nho), héng (chi
nhi to)

Hinh dang bao phéan Gan tron, roi Gan tron, roi
S6 budng/bao phan 2 2

Duong khai bao phin 1 1

Huéng Ngoai huéng Ngoai huéng
Mau sic bao phin Vang Vang

Hinh dang voi Thon dai Thon dai
Kich thude voi Dai hon nhi Dai hon nhi
Mau sac voi Xanh vang Xanh vang
S6 lugng nuém 3 3

Hinh dang nuém Gan tron, roi Gan tron, roi
Mau sic nuém Vang Vang

S6 tam bi 3 3

S6 budng /noan 3 3

S6 tiéu nodn 3 3

Céach dinh noan Trung truc Trung truc
S6 lugng nhuy 3 3
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Bdng 4

So sanh duong kinh (cm) va trong luong trai (g) cua hai giong so ri chua va so ri ngot

Dit canh téc Giong so ri chua Giong so ri ngot
Puodng kinh Trong lugng Puodng kinh Trong lugng
Dat thit pha cit 1,92 £ 0,03 3,79+0,11 2,13 +£0,03 5,42 £ 0,16
bat cat 1,69 £ 0,02 3,08 £0,17 1,87 £ 0,02 4,00 £ 0,15
2. Diéndi protéin
C N Pro C N C N
97.4kDa -
66.2 kDa BE T

45.0kDa

Hinh 1. Két qua dién di protéin cua so ri chua va so ri ngot
C. sori chua; N. so ri ngot; Pro. Protéin chudn

Phan tich protéin theo phuong phdp dién di
SDS - Page cho thdy ring c6 3 bang thé hién su
khac biét gitta ching (hinh 1). Gid tri khoang
cach (R) tir gi€ng dén cac 6 bang protéin chuin
va logM (M 1a trong lugng phan tlr cia protéin
chudn & mdi bang) duoc trinh bay trong bang 5.

Bdng 5
Gia tri ciia protéin chudn
R (cm) M (kDa) LogM
1,0 97,40 1,99
1,7 66,20 1,82
2,3 45,00 1,65
3,3 31,00 1,49
4,2 21,50 1,33
4,5 14,40 1,16

Tir cac gia tri trong bang ti€n hanh phan tich
tuong quan giita gia tri R va log M (hinh 2) dé
dat dugc phuong trinh chudn 1a co s& dé xdc
dinh trong luong phan t&r cla cadc bang
khdc biét.

25 4
y =-0.2179x + 2.1874]
2 R? =0.9798
15 |
s
D
S
1 4
0.5 {
0 ‘
0 1 2 3 4 5
R

Hinh 2. Pudng cong chuin ctia logM theo
khoang céch di chuyén (cm)

Gi4 tri R* (hé s6 tuong quan) cta do thi
bang 0,9798 1a mot gid tri twong quan rat chat
theo phuong trinh chuén:

y=-02179x +2,1874

Gia tri M cua cdc bang khac biét sau khi do
khoang céch cho két qua & bang 6. Phan tich
protéin thi gitra hai loai so ri ¢ su khac biét vé
trong luong phan tr, su khdc biét ndy thé hién &
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cac bang protéin co trong lugng phan tir 51,89
kDa; 31,08 kDa va 28,06 kDa. Trong dd, bang
c6 trong lugng 28,06 kDa c6 thé dugc xem nhu
la marker, vi cho thdy su khac biét rat ro rang
Trong lugng phan tir 28,06 kDa chi ¢6 & loai so
ri chua ma khong ¢6 & loai so ri ngot. Con céc
protéin ¢ trong luong 51,89 kDa c6 nhiéu &
loai ngot hon loai chua va cic protéin cé trong
lugng 31,08 kDa thi nguoc lai. Vi vay c6 thé két
luan rang so ri chua va ngot 1a hai giong
(variety) khac nhau.

Bdng 6
S6 liéu cua cac bang khac biét
R (cm) =y M Log M
2,20 51,89 1,72
3,20 31,08 1,49
3,40 28,06 1,45

III. KET LUAN

Vé mat hinh thdi c6 thé phan biét duoc hai
gidng so ri chua va so ri ngot qua kich thudc 14,
hoa, trai va vi chua ngot. Nhung céc yéu t6 nay
dé bi tdc dong clia moi truong.

Dién di protein cho thdy rang day la hai
giong chua va ngot khac nhau. Su khac biét
dugc thé hién & cdc bang c6 trong luong phan tir
12 51,89 kDa; 31,08 kDa va 28,06 kDa.
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IDENTIFICATION OF TWO SWEET AND SOUR ACEROLA
(MALPIGHIA GLABRA L.) VARIETIES BY MORPHOLOGY
AND PROTEIN ELECTROPHORESIS

TRAN THI THANH TUYEN, NGUYEN BAO TOAN
SUMMARY

Acerola (Malpighia glabra L.) was one of the fruit trees cultivated popularly in some provinces of
Mekong Delta. The largest cultivated areas of these trees were Go Cong districts (West and East Go Cong),
Tien Giang province. Nowadays, there were two sour and sweet acerola varieties:cultivated. Identification of
these two varieties through morphology was very difficult and easy to mistake. Protein electrophoresis was a
good tool to identify varietties. This research aimed to identify two sour and sweet acerola varieties based on
morphology and protein electrophoresis. Acerola samples used in research were collected on two kinds of soil:
sandy silt and sandy soils. Protein electrophoresis were analysed according to Hames (1998). Research results
showed that there were differeces at some morphological characteristics such as flower and fruit diameters.
However, morphological characteristics were often influenced easily by environmental impacts. While flower
was not influenced. Flower diagram analysis showed that both varieties were very similar. Thus these
morphological characteristics have not yet enough information to distinguish two varieties. Results of protein
electrophoresis showed that there were quite differences between two sour and sweet acerola varieties.
Differences were detected at bands which molecular weights were 51.89 kDa, 31.08 kDa and 28.06 kDa.

Key word: Acerola (Malpighia glabra L.); morphology, protein electrophoresis.
Ngay nhdn bai: 15-1-2008
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