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ABSTRACT

Sweet bush (Sauropus androgynus (L.) Merr.) being a precious vegetable
that is used not only for medicinal purposes but also for eating everyday
as vegetable. Although this crop is widely cultivated in the Mekong Delta,
the study of genetics systematically is not considered well. The objective
of this study was to evaluate the genetic characteristics of some
samples/varieties collected in eight provinces in the Mekong Delta based
on morphology and SNP marker for ITS region. The results showed that
there are different phenotypes among the samples of variety due to
different environmental and cultivated conditions. For genotypes, all
samples of variety belong to the species Sauropus androgynous (L.) Merr.
as compared ITS sequences with sequences on NCBI. Phylogentic tree
showed that four samples origined from Chau Thanh (Soc Trang), Can
Tho, Ca Mau, and Kien Giang differ from the other groups; two samples
from Vinh Long, and Thuan Hung (Soc Trang) are similar to the ITS
sequence so they belong to same group, meanwhile Hau Giang and Dong
Thap samples are close together, genetically.
TOM TAT
Bé ngot (Sauropus androgynus (L.) Merr.) la logi rau tir ldu khéng nhitng
dimg lam thudc trong y hoc ma chiing con dwoc ding nhw rau dan ld. Mdc
dir b6 ngét dwoc trong nhiéu & Pong bang song Ciru Long, nhung viéc
nghién ciru vé di truyén mot cach hé thong chuwa dwoc quan tém. Muc tiéu
ciia nghién cibu nay nham danh gia dwoe dic diém di truyén ciia mot sé
giong bo ngot thu thap o bay tinh ving Pong bang séng Ciru Long dua
vao dic diém hinh théi va dau single nucleotide polymorphism (SNP) trén
vung trinh ty internal transcribed spacer (ITS). Két qua cho thay vé kiéu
hinh ciia cdc giong cé sw khdc nhau giita cdc ving trong do diéu kién méi
truong va canh tac. Vé kiéu gen hau hét cac giong thudc lodi Sauropus
androgynous (L.) Merr. khi so sanh véi cdc trinh tw ITS trén NCBI. Dya
vdo cdy pha hé cho thdy bén nhém mdu giong & Séc Trang, Can Tho, Ca
Mau, va Kién Giang khéc véi 4 mau nhém con lai. Trong sé 4 mau nhom
giong nay thi nhém mau Vinh Long, va Thudn Hung (Séc Trdng) cé trinh
tw ITS gan tuwong dong véi nhau nén xép chung 1 nhém, nhém con lai abo
gom mau nhém Hau Giang va nhém Pong Théap gan nhau vé mat di truyén.
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1. GIOI THIEU

Bd ngbt (Sauropus androgynus (L) Merr.) hay
con goi la cay rau ngo6t, 1a loai cay bui moc hoang ¢
ving nhiét d6i chau A nhung ciing duoc trong lam
nhu loai rau dn & mét s6 nudce, dac biét ¢ Viet Nam,
An Do, Malaysia, Indonesia, Trung Quéc (Bd huy
Bich et al., 2006). O Viét Nam, rau bd ngot dwoc
trong nhiéu, dic biét 1a ¢ cac tinh phia Bac va cac
tinh ving Dong bang song Ciru Long, loai rau nay
thuong dwoc trong dé lam thudc chira bénh, lam
hang rao hodc dung lam rau in trong bira an hing
ngay (D Tét Loi, 2006).

Tuy nhién, cho dén nay, viéc tim hiéu vé dic
diém di truyén cta cac mau/giéng nay hau nhu chua
duoc chi trong va viéc nghién ciru hau nhu chua co
hé thong. Cac dau phan tir ADN hién nay da va dang
tré thanh céng cu htu ich cho viéc xac dinh
gidng/loai ¢ thuc vat ciing nhu dong vat. Trinh ti
vung ITS caa rDNA trong nhan da va dang duoc st
dung rong rai cho viéc xac dinh loai cay thudc
truyén thong Trung Qudc (Chenget al., 2004),
(Wang et al., 2005), (Feng et al., 2010). Ngoai ra,
vung ITS cta rDNA da dugc dinh nghia nhu don vi
di truyén chira ITS1, gen 5.8S rDNA, va ITS2, cac
ving nay co6 thé duoc khuéch dai bang phan ung
PCR (Polymerase Chain reaction) véi nhitng doan
moi chuyén biét (Sun et al., 2011). Mat khac mot
gidng hay mau khi trong trong diéu kién méi truong
khac nhau thuong s& ¢ nhitng biéu hién kiéu hinh
thay d6i. Nham dép tng nhu cau thuc tién d6, nghién
ctru dic diém hinh thai va méi quan hé di truyén caa
tam mau giéng bd ngot da dugc thuc hién tai bay
tinh ving Png bang song Ctru Long nham xéac dinh
dugc cac ddc tinh hinh thai, cling nhu dic diém di
truyén ciia 8 mau giong bd ngét, tir do thay dugc
méi quan hé di truyén giira chiing véi nhau, va co
chién lugc phu hop gitp nhan giéng ciing nhu khai
thac ngudn gen nay mot cach hiéu qua.

2. PHUONG PHAP NGHIEN CUU
2.1. Vatliéu

Céc giéng bd ngét trong tai cac tinh Vinh Long,
Kién Giang, Thuan Hung (Séc Trang), Chau Thanh
(Séc Trang), Ca Mau, Hau Giang, Can Tho va Bong
Thép di duoc khao sat va thu mau. Tai mdi dia diém
da tlén hanh thu 8 dén 10 mau cay gidng & ciing mot
do tudi trong (khoang 6 thang trdng) & nha néng dan.
Cac mau giong cdy nay sau d6 dem vé trong trong
chau dat trong nha ludi thi nghiém. Thoi gian thu
Mau cay gléng tir thang 11 nam 2018 dén _thang 05
nam 2019. Mau cdy giong sau do dugc trong trong
chau, va phat trién mot nam sau tién hanh dénh gia,
do dat cac chi tiéu hinh thai va ndng hoc.
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2.2. Phwong phap hinh thai

Quan sat va md ta hinh thai cay dya vao cac
phuong phap nghién ciu thuc vat cia Nguyén
Nghia Thin (2006) c6 cai tién, cdc bd phan mé ta va
do dém bao gom r&, than, 14, hoa, qua va hat.

Céc chi tiéu néng hoc bao gébm: chiéu cao cay
dugc do tir géc dén dinh ngon cao nhat sau mot nam
trong mdi mau gidng do trén 5 cdy. Chidu dai va
rong la ciing dugc do trén 5 14 14y & vj tri gitra than
(vi & vi tri d6, 14 s& dat kich thudc tiéu biéu) dugc
trinh bay & Hinh 1. Trong khi 6 dé do chiéu dai cua
ré, khi cay co qua cdy duoc nho 1én, rira sach dét va
do trén 5 cay cho mdi mau gidng nhu trong Hinh 2.
Kich thudc hoa va qua dugc do trén 5 cdy mau gidng
ngau nhién nhu trinh bay ¢ Hinh 3 va Hinh 4.

2.3. Kiéu bb tri

Thi nghiém duogc bb tri theo thé thirc hoan toan
ngau nhién v6i nhan t6 13 miu gidng. Mai mau
gidng dugc trong trong 5 chau, mdi chau 1 cay.
Chau c6 kich thich chiéu cao 30,5 cm, duong kinh
35 cm ¢6 hinh tru tron véi thé tich 29329 cm?2. Chau
bang sanh bén dudi dy c6 nhiéu 15 dé thoat nuoc.
Luong dat trong mdi chau, mdi chau chira khoang
15-20 kg dat sach, tong cong c6 40 chau. Cac chau
duogc bb tri & khoang cach 70 x 50 cm.
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Hinh 3. Pwong kinh hoa (cm)

Hinh 4. Pwong Kinh trai (cm)
2.4. Phuwong phap phan tir

MG&i miu gidng bd ngot sau khi thu vé trong
trong chau sau mot nam phat trién. Mbi ciy chon 8-
10 mau 14 non va twoi dugc thu va trit dong lanh & -
20°C. Viéc tach chiét ADN dugc thyc hién tai Phong
thi nghiém Cong nghé Sinh hoc Phan tir, Vién
Nghién ctru va Phat trién Céng nghé Sinh hoc,
Trudng Pai hoc Can Tho (Tran Nhan Diing, 2014).
ADN toan phan cua cac gidng bd ngot duoc ly trich
tir cac mau 14 twoi theo quy trinh tach chiét bang
phuong phap CTAB c6 cai tién (Doyle & Doyle,
1990); (Ganapathy et al., 2015).

Sau khi tinh sach viéc kiém tra chat lugng ADN
bang dién di trén gel agarose 1%; sau khi dién di,
gel dwoc nhuém bing thudc nhuém Redsafe
(Biobasic, UK). Khuéch dai PCR duogc thuc hién véi
cap mdi va giai trinh ty ving ITS (White et al.,
1990). Trinh ty hai cap mdi nhu sau:

ITS 1. 5-TCCGTAGGTGAACCGCGG-3’
va

ITS4:5-TCCTCCGCTTATTGATATGC-3

Phan ting PCR bao gom 35 chu ky gia nhiét, giai
doan bién tinh véi 5 phut ¢ 95°C, 60 gidy ¢ 95°C,
moi bat cap 50 gidy ¢ 54°C, kéo dai 90 giay & 72°C,
kéo dai chudi trong 5 phiit & 72°C, va san phim dwoc
trir & 10°C trong 20 phut. San phdm PCR dugc tinh
sach bang bo kit Wizard SV gel dua theo phuong
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phap Sanger (Sanger et al., 1977). Mdi loai
dideoxynucleotide dwoc danh dau bang chit huynh
guang c6 mau khac nhau. ADN dugc giai trinh tu
boi cong ty DNA Sequencing Services General
Order Information, Han Qudc trén may doc trinh ty
tu dong.

2.5. Phwong phap xir Iy s6 liéu

Céc s6 liéu hinh thai, nong hoc duoc tinh gia tri
trung binh ctia 5 mau dwgc chon ngau nhién cho mdi
gidng va phén tich phuong sai (ANOVA) mot nhan
t5 bang phan mém Microsoft Excell 10.0. Trong
lwong phén tir ADN dugc tinh bang phan mém Gel
Analyzer. Két qua giai trinh ty ving ITS duoc luu
duéi dang FASTA va sau d6 duoc phan tich bang
phan mém BioEdit ver. 7.0.5 (Hall, 1999). Sau d6
ding BLAST trén hé thong ngén hang gien NCBI
(National Center for Biotechnology Information)
ding cho viéc danh gia mirc do trong dong. Cay pha
hé dugc vé bang phan mém Mega 7.0 theo phuong
phap UPGMA (Unweighted Pair-Group Method,
Arithmetic Average) (Rohfl, 1997) nhim xéc dinh
méi quan hé di truyén gitra tam mau/giéng bd ngot
thu thap ¢ ddng bang séng Cru Long

3. KET QUA VA THAO LUAN
3.1. Pac tinh hinh thai va nong hoc

Cac dic diém hinh thai va néng hoc cua cac
gidng bd ngét & bay tinh ving Bdng bang séng Ciru
Long duoc trinh bay & Bang 1. Chiéu cao than dao
dong tir 22,1 em (Séc Trang) dén 80,0 cm (Gidng
Riéng, Kién Giang). Su dao dong chiéu cao cua tam
mau giéng cho két qua phu hop véi két qua nghién
ctu cta Truong Thi Dep (2007).

Chiéu dai trung binh 14 bién thién tir 4,82 cm (Ca
Mau) dén 5,74 cm (Soc Trang). Su bién thién chiéu
dai 14 phu hop véi cac két qua nghién ciru da duoc
cong bd & Duge Thu Qudc gia (2002-2009). Chiéu
rong 1a bién thién tir 2,66 cm (Soc Trang) dén 3,18
cm (Vinh Long va Can Tho). Trong khi do, chiéu
dai r& trung binh ngin nhét 1a 11,62 cm (Hau Giang)
va dai nhat 21,8 cm (Ddng Thap).

Chiéu dai cua ré trung binh bién thién tir 11,62
cm (Hau Giang) dén 21,80 cm (Pdng Thap).
Khoang bién thién nay cho thdy gia tri ciing tuong
tu v&i nghién ciru dd cong bd trudce déy lién quan vé
ré cay bd ngot trong trén dat khac nhau déu c6 su
thay d6i (V& Van Chi, 2009).

Puong kinh hoa trung binh bién thién tir 3,30 cm
(Can Tho) dén 4,04 cm (Ca Mau). Két qua nay
tuong dbi phu hop véi cac két qua da cong bd trude
d4y. Chiéu dai ctia hoa trung binh bién thién tir 0,82
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cm (Ca Mau) dén 1,04 cm (Hau Giang). Chiéu dai
cia qua trung binh bién thién tir 0,83 cm (Kién
Giang) dén 1,12 cm (Hau Giang). Su dao dong chiéu
dai va duong kinh hoa cho thiy twong tu nhu két qua
nghién ctru di dugc cong bd bai V5 Vin Chi (2009)
trong nghién ctru ciia minh vé cay duoc lidu trong &
moéi trudng khac. Nhin chung, két qua phén tich
thong ké ¢ Bang 1, v6i 6 chi tiéu nong hoc, chi co
chiéu cao than 1a khac biét c6 y nghia vé mat thong
ke & muc 0.05.
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3.2. So sanh trinh ty twong dong

ITS 1a mét trong sb cac ddu ADN phd bién nhét
dugc ding dé phén tich di truyén va xac dinh cac
giéng/loéi thuc vat. Két qua so sanh trinh ty ITS trén
ngan hang NCBI duoc trinh bay ¢ Bang 2. Pa sb cac
trinh ty ciia tim mau giéng bo ngot déu cho gia tri
tuong dong cao, thdp nhat 93,22% (B4 — Chau
Thanh, tinh Séc Tring) va cao nhat 99,60% (B8 -
Gidng Rleng, tinh Kién Giang). Qua do, cho thdy
cic mau giéng nay déu thudc loai Sauropus
androgynus (L) Merr.

Biang 1. Pic diém hinh thai va néng hoc ciia tam giéng bd ngét (don vi: cm)

Pia didm Chiéu cao  ChiéuChiéu rong Chiéudai ~ Pudng  Chiéu Chiéu
: thin dai la la Reé kinh hoa dai Hoa dai Qua
Tam Binh,Vinh Long 75,00 a 510a 3,18a 13,68 b 3,50a 092a 0,86a
Thuan Hung, Séc Trang 2214 d 574 a 3,06a 15,42 b 3,44 a 0,84a 1,03a
Cai Rang Can Tho 78,00 a 510a 3,18a 1368 b 330a 092a 086a
Chau Thanh, Séc Trang 4320 ¢ 486a 310a 1520 b 344a 084a 106a
Phung Hiép, Hau Giang 70,60 ab 5,26 a 3,10a 11,62 b 3,44 a 1,04a 112a
Tp. Ca Mau,Ca Mau 63,20 b 4,82a 302a 11,88 b 404a 082a 1,02a
Tp. Sa Béc, Bong Thap 35,60 ¢ 514a 2,80a 21,80 a 342a 09a 1,00a
Giong Riéng, Kién Giang 80,00a 540a 266a 1384 b 388a 098a 083a
F 34,477**  0,498™ 1,329 6,607* 1,006™ 0,527 1,127™
CV % 14,31 17,67 11,68 19,33 13,73 2,11 19,44
Béng 2. Gia tri twong ddng ciia 8 miu giéng bd ngét khi so sanh trinh tw trén ngin hang NCBI
/?;Z“g Dia diém Ngén hang NCBI So “‘(‘g:)e)"“de mo(;‘g :{gng Téc gia
Huyén Tam Binh. Sauropus androgynus Pruesapan et
B1 tinh Vinh Long 18S,I1TS 1 668 98,88% al., 2008
B2 Thuan Hung Séc Sauropus androgynus 668 Pruesapan et
Trang Genes for ITS 1 98,56% al., 2008
5 Qu?ln Cai ;Ré?g’ Sauropus androgynus 668 98,56% Pruesapan et
3 Thanh ph6 Can Tho Genes for ITS 1 al., 2008
B4 Huyén Chau Thanh,  Sauropus androgynus Pruesapan et
tinh Soc Trang Genes for ITS 1 668 93,22% al., 2008
B5 Huyén Phyng Hiép, Sauropus androgynus Pruesapan et
tinh Hau Giang 18S,I1TS 1 668 99,44% al., 2008
Thanh phé Ca Mau, Sauropus androgynus Pruesapan et
B6 tinh Ca Mau 18S,ITS1 668 98,89% al., 2008
Thanh pho Sa Péc, Sauropus androgynus Pruesapan et
B7 tinh Dong Thap 185, I1TS 1 668 98,91% al., 2008
Huyén Giong Riéng,  Sauropus androgynus Pruesapan et
B8 tinh Kién Giang 18S, ITS 1 668 99,60% al., 2008

3.3. Két qua so sanh trinh tw ving ITS va

méi quan hé di truyén

Giai trinh ty ving ITS cia tim miu giéng bd
ngét, tit ca 8 mau giéng sau khi canh hang
(alignment) déu c¢6 chiéu dai 668 bp. Tiéu biéu két
qué giai trinh ty mau gidng B7 (Tp. Sa Péc, Dong
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Thap) dai dién cho trinh tw cia 8 mau giéng bd ngdt
duoc trinh bay ¢ Hinh 5.
Trinh ty Mau B7, ¢6 tén Sauropus androgynus

18S, internal transcribed spacer 1, twong dong
98,91%

TTTCCGTAGGTGAACCTGCGGAAGGATC
ATTGTCGAAACCTGCAATGCAGTATGACCC
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GCGAACAAGTTTACTTACTGCGGATGGTGC
CTTGTGCTCCTGACGCAAGGCCCCGTAGGG
TGCTATGCTCCTTGCGGTGTGCCACTTAAC
AAACCCCGGCGCGGAAAGCGCCAAGGAAA
ATGAATAGAAAAGCGAGATCACTACTACA
ATCACCTCGAAAACGATGTGTGCACGGTAG
TTGCATCTCCTTTAATAACCAAAACGACTC
TCGGCAACGGATATCTCGGCTCTCGCATCG
ATGAAGAACGTAGCGAAATGCGATACTTG
GTGTGAATTGCAGAATCCCGTGAACCATCG
AGTTTTTGAACGCAAGTTGCGCCCAAAACC
TTCGGGTCGAGGGCACGTCTGCCTGGGTGT
CACGTAACGTCGCCCCTCCCTCCCTTCAAA
CGGGGATCGTGAATTTGGGGCGGATAATG
GCCTCCCATGAACTCTTTTGGTTGTGGTTGG
CCCAAAAATGAGACCAAGTCGGTTGGTGCC
GTGGCATTCGGTGGTTGAAAATGCCCTCAC
AACGCCTCGTTCATCTATCCGAACTTGTAA
GGATCTCGAAATGGAATTAATAAAGATTAT
CCGATGCGACCCCAGGTCAGGCGGGATTAC
CCGCTGAGTTTAA

Hinh 5. Trinh tw cia miu giéng B7 (Tp. Sa Péc,
Pong Thap)

Khi so sanh trinh tu nay véi trinh ty trén NCBI
nhu bén dudi:

NI &
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AAAGAAAACAACTGCAATGCAGTATGA
CCCGCGAACAAGTTTACTTACTGCGGATGG
TGCCTTGTGCTCCTGACGCAAGGCCCCGTA
GGGTGCTATGCTCCTTGCGGTGTGCCACTT
AACAAACCCCGGCGCGGAAAGCGCCAAGG
AAAATGAATAGAAAAGCGAGATCACTACT
ACAATCACCTCGAAAACGATGTGTGCACGG
TAGTTGCATCTCCTTTAATAACCAAAACGA
CTCTCGGCAACGGATATCTCGGCTCTCGCA
TCGATGAAGAACGTAGCGAAATGCGATAC
TTGGTGTGAATTGCAGAATCCCGTGAACCA
TCGAGTTTTTGAACGCAAGTTGCGCCCAAA
ACCTTCGGGTCGAGGGCACGTCTGCCTGGG
TGTCACGTAACGTCGCCCCTCCCTTCCTCCC
TTCAAACGGGGATCGTGAATTTGGGGCGGA
TAATGGCCTCCCATGAACTCTTCTGGTCGT
GGTTGGCCCAAAAATGAGACCAAGTCGGTT
GGTGCCGTGGCATTCGGTGGTTGAAAATGC
CCTCACAACGCCTCGTTCATCTATCCGAAC
TTGTAAGGATCTCGAAATGGAATTAATAAA
GATTATCCGATGCGACCCCAGGTCAGCGGG
ATTACCCGCTGAGTTTAAGCATATCAATAA
GCCGGGAGGAAAA

Trinh ty so sanh nay dua theo Pruesapan et al.
(2008).

Bl_Vinh Long

NI 34 0.0016

N.Y 33

0.0047

B2 Thuén Hung, 5.Tring

W

B3_Hzu Gian
NI 15 0.0016 - £

B7 Béng Thip

BE_Kién Giang

N.VI

B6_CaMau

0.0550 0.0016

B3_ Cin The

0.0613

B4_C.Thanh, §.Tring

Hinh 7. M&bi quan hé di truyén cia 8 mau/giéng bd ngot & cac tinh PBSCL dwgc phan tich dua trén
trinh tw ITS

Cdc nhém dwoc ghi trén nhanh, voi chi sé twong dong dau moi nhanh, va hé sé bootstrap la 1000.
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Qua khao sat mdi quan hé di truyén cua tam mau
gidng bd ngot thu & bay tinh thudc ving Pdng bing
song Ciru Long va sau khi trdng mot ndm. Dua vao
trinh ty chudi ITS cho thay cac giéng bd ngét thu tir
¢ Vinh Long va huyén Thuén Hung (Soc Trang) gan
nhau vé mat di truyen cac giong thu tai Hau Giang
va Pdng Thap xép chung mot nhom. Cac gidng con
lai thu tai Kién Giang, Ca Mau, Cén Tho va huyén
Chéu Thanh (Soc Trang) dugce xep riéng timg nhom
khac nhau, két qua phan tich méi quan hé di truyén
dugc trinh bay Hinh 7. Dién hinh ving Kién Giang,
Ca Mau, va Chau Thanh (Séc Trang) tuy thudc ving
gan bién ving dat it nhiéu c6 nhiém min trong
nhiing thang muia khd, con ving Can Tho 1a ving c6
diéu kién khi hau tot hon do sau trong dat lién dat
hau nhu khong bi mén, va dong thoi co thoi tiét khi
hau trong dbi 6n hoa hon. Piéu nay co thé duogc giai
thich cac giéng nay do trong tai cac ving dia 1y c6
diéu kién sinh thai khac nhau nén it nhiéu c6 sy thay
ddi mot it trinh tu nucleotide tai vung ITS dé c6 thé
song va phat trién duoc t6t. Trinh ty ving ITS duge
st dung nhiéu nhim xéc dinh cling nhu dinh danh
loai thuc vat, ndim (White, et al., 1990). Toan bd
kich thude khuéch dai trong khoang 600-700bp tiy
theo loai, cap mdi ITS1 va ITS4 duge chap nhan
rong rai cho sy khac biét loai/gidng vi vy cing
duge dung dé danh gia sy khac biét trong diéu kién
noi gidng trong doi véi gidng cdy dugc liu
(Alvarez & Wendel, 2003; Kress et al., 2005;

Karehed et al., 2008).

4. KET LUAN VA PE XUAT
4.1. Kétluan

Cac mau gidng bd ngét dugc thu tai bay tinh
thuoc ving Pong bang séng Ciru Long va trong
trong chau sau d6 dugc mot nam, két qua cho thiy
¢6 sy thay d6i cac ddc tinh nong hoc, dic biét 1a
chiéu cao than giira tdm mau gidng co su khac biét
¥ nghia vé mat thong ké & murc 1%o, d6 1a do diéu
kién sinh thai moi trudng khac nhau bao gém cac
yéu té nhur dét dai, nhiét do, va 4m d6 & mdi mua vu.
Ngoai ra, didu kién canh tac nhu cach bon va lidu
luong phan bon do ngudi trong tai mdi noi ciing
khac nhau.

V& mit di truyén, khi so sanh vung trinh ty ITS
cia tam mau gidng, két qua cho thiy c6 sau mau
nhom & rét. Nhém I ¢6 mau Vinh Long va Thuan
Hung, Séc Trang. Nhom II gdm mau Hau Giang va
DPong Thap. Bon nhom mau giéng con lai mdi nhom
chi riéng co 1 mau, cu thé 1a nhom 1T chi ¢6 miu
Kién Giang; nhom IV chi c6 mau Ca Mau; nhém V
12 miu Cin Tho; va nhom VI 1a Chau Thanh, tinh
So6c Trang.
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4.2. P& xuit

Can mé rong nghién ctru cac mau giéng bd ngét
hi¢n dang dugc tréng ¢ cac huyén va tinh khac thudc
ving Bong bang song Ciru Long. Ngoai ra, nén khao
sat thém sy bién dong cac tinh trang vé hinh thai,
ndng hoc qua cac mua vu khac nhau, nhét 1a giira
mua khé véi mia mua. Do 14 1a bo phan chu yéu
dugc dung dé ché bién trong thire an. Bdng thoi 14
ciing chtra nhiéu hop chét vi lwong nhu mangane
(Mn), kém (Zn), sét (Fe), va vitamin A va C.. (Bo Y
Té, 2017). nén chiu anh huong cua lugng mua khi
mua nhiéu d& lam 14 bi bénh hoic kich thudc nho
hon tir @6 anh huong dén ham luong céc chat s&
giam.

L4 bd ngdt c6 nhiéu cong dung nhur gitp co thé
tiéu doc, mat gan, loi tiéu, giap nhuan trang, d6 1a
do cac hop chét chira nhiéu trong 1a. Vi vdy, nén
nghién ctru mot vai gen lién quan dén ham lugng cua
cac chat cha lec chira trong 13 tir d6 cho thay su
tuong tac gitra Kiéu gen va moi truong, va ¢ bién
phap cai thién giéng dugc t6t hon.
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