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ABSTRACT

This research is aimed to establish the processing technology of making
herbal tea bags from pomelo peel of Nam Roi cultivar (Citrus grandis (L.)
Osbeck). The main contents included (i) investigating the effects of
pretreatment conditions (blanching, soaking in NaCl) to reduce bitter taste
and maintain quality of the tea; (ii) determining tea processing conditions
(pre-drying, roasting) suitable for the product; (iii) evaluating the quality of
the final product by current standards. The results showed that blanching
pomelo peel in boiling water (100°C) for 60 seconds helps to maintain the
green color while keeping TPC, TFC, TEAC loss at the lowest. After
blanching, soaking in 10% NaCl salt solution (1: 5 w/v) and then rinsing with
water (1: 4, w/v) helped to remove the bitter agent and to control the bioactive
ingredients of pomelo peel. Pre-drying conditions with hot air at 60°C before
roasting at 140°C to final moisture of 8% helped to maintain product color
and quality. The final product was safe without toxins or pesticide residues,
and had the microorganisms within the maximum permissible limits.

TOM TAT

Muc tiéu ciia nghién civu la thiét Idp quy trinh cong nghé ché bién tra tii loc
tir vo buoi Nam Roi (Citrus grandis L. Osbeck). Noi dung nghién ciru bao
gom: (i) khao sdt danh huong ciia diéu kién tién xir Iy (chan, ngdm mudi NaCl)
nguyén liéu nham giam vi ddng va duy tri chdt heong tra; (i) xdc dinh diéu
kién ché bién (sdy so' bg, sao rang) phii ‘hop cho san pham (iii) danh gid chdt
lwong cua san phém theo cdc tiéu chudn hién hanh. Két qua nghién ciru cho
théy v6 buedi Nam Roi dwoc chan trong nude séi (1 00°C) vdi thoi gian 60 gidy
giup duy tri dwgc mau xanh, dong thoi gitip san pham c6 gid tri polyphenol
tong sé (TPC), flavonoids tong sé (TFC), hoat tinh khéng oxy héa tinh twong
dirong Trolox (TEAC) cao. Sau qud trinh chan, viéc ngam trong dung dich
muoi NaCl 10% (ty 1¢ 1:5 w/v) sau d6 xa lai voi mede (ty 1é 1:4, w/hv) gitip logi
b6 dwoc tac nhan gdy ding trong khi kiém sodt dwoc cac thanh phan c6 hoat
chat sinh hoc. Scfy so bo o nhiét do 60°C truoc khi sao khé o nhiét do 140°C
dén dg am cudi ciia san pham 8% givp duy tri mau sdc va chdt lwgng san
phcfm. San phcfm tra vo buci Nam Roi an toan, khong co sw hién dién doc 14,
du lwong thudc béo vé thuc vét va vi sinh vit & gici han cho phép.
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1. PAT VAN DE

Budi 1a mot trong nhitng giéng ciy an qua cha
luc cua Viét Nam, trong d6 budi Nam Roi dugc
trong nhiéu & mot sb tinh mién Tay Nam B9, chu
yéu Hau Giang (huyén Chau Thanh va Chau Thanh
A, 45.000 tan/nim) va Vinh Long (thi xd Binh
Minh, 25.000 tin/nim). Hién nay, gia tri kinh té
duoc khai thac tir qua ¢6 mui chwa cao (Putnik et al.,
2017); nguyén nhan cha yéu 14 ty 1¢ loai bé cua phan
khong an dugc I6n, c6 thé 1én dén 48% khdi luong
trai (Tran Tuyét Mai va ctv., 2020), trong khi day lai
12 bo phan chira nhiéu cac hop phan sinh hoc ¢6 gia
tri va c6 thé duoc khai thac (Putnik et al., 2017).
Diéu nay cang dugc thdy khi mot sb cong ty hién
nay d trién khai cac quy trinh ché bién va ché bién
giam thiéu cho trai budi, vo budi duoc loai bo khoi
quy trinh hodc c6 gia ban rat ré (2.000-5.000
ddng/kg). Hinh thirc cit tia trong qua trinh canh tac
loai bo mot lugng I6n “budi non trai tuyén” ciing
g6p phan vao ngudn phu pham vé budi, chua dugc
khai thac khong ddng nghia véi viéc phu phim nay
khong c6 gia tri. Nam dugc ctia nguoi Viét tir thé ky
XIV di ghi lai tac dung dugc 1y ciia vo budi sdy véi
tén goi 1a “cam phao” (Nguyén Ba Tinh, 2004). Cac
san pham dang thirc udng ndu tir vo budi kho ciing
dugc tac gia ghi nhan, diéu nay cho thiy tinh kha thi
cua Vviéc phat trién mot san pham dang tra tir thao
duoc nay. Tac dung hd tro suc khoe cia vo buoi
cling dugc khoa hoc hién nay cong nhén, téng hop
boi Liu et al. (2012) nhu chdng oxy hoa, ha lipid
mau, ha huyét 4 ap, tri dai thao duong, chéng xo vira
d6ng mach va chong béo phi.

Co cau thanh phan flavonoid cua vo budi chu
yéu gom cac chat hesperidin, naringenin, eriodictyol
va synephrine (Liu et al., 2012), 1 cac thanh phan
vira c6 kha nang khang oxy hoa manh, dong thoi cé
tac dung hd tro sic khoe. Tuy nhién & mot goc nhin
khac, Shan (2016) ciing thé hién nhitng lo ngai vé vi
déng cuia thanh phan naringin, ton tai trong vo budgi
v6i ham luong rat cao. Viéc loai bo bét mot phan
naringin va cac hop chat gay dang s€ lam giam mot
phan gié tri sinh hoc nhung la can thiét néu mudn
phat trién san pham vo budi nhu mot dang thyc
pham sir dung tryuc tiép. Cac quy trinh xur ly truyen
thong st dung bién phdp ngam mubi va xa dang
nhiéu lan bang nuéc da duoc thuc hién. Nhin chung,
quy trinh ché bién vo budi sdy kho trong dan gian
theo phuong phap truyén théng con don gian, chua
dugc ap dung & quy mé cong nghiép va co nhiéu han
ché nhu chua danh gia duogc tac dong cua quy trinh
ché bién dén chat luong va tinh ning bao vé suc
khoe trén san phim. Trén thyc té, viéc ap dung cac
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phuong phap san xuat hién dai da cho ra doi nhiéu
dong san pham méi, dap tng nhu cu cia ngudi tiéu
dung, trong d6 phai ké dén dong san pham tra tdi
loc, (Chi et al., 2009). Mot s6 san pham dang duoc
thuong mai trén thi truong nhu tra vo budi Mekong
(Vinh Long), tra vo budi httu co Linh Dung (Hoa
Binh). Viéc tao ra san pham tra tdi loc ¢6 uu diém 1a
dé sir dung, tién lgi va dang tré thanh mot trong
nhiing dang san pham tra duoc yéu thich hién nay.

Do vy, viéc nghién ciru xdy dyng quy trinh
cong nghé ché bién tra tai loc tir vo budi Nam Roi
1a can thiét trong thoi ky hoi nhap va duoc thuc hién
trong ndi dung nghién ctru. San pham tao thanh ¢
thé tao ra thém gia tri gia ting cho ngudn phy phim
nay, theo huéng khai thac thanh phan polyphenol,
mot trong bdn nhom chat c¢6 hoat tinh sinh hoc quy
ton tai trén nguyén liéu (Putnik et al., 2017).

2. PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén vit liéu

Budi Nam Roi duoc mua tai cac vuon va hop tac
xa trén dia ban thi xd Binh Minh (Vinh Long), c6
ching nhan VietGAP hoac Global GAP. Budi dugc
thu hai trong budi sang va xtr ly trong ngay. Phan vo
ngoai ciia qua duoc tach thu nhan dé lam tra, chiéu
day lat cat khoang 5 mm, dam bao trén mdi lat co ca
phan vo xanh va vo tring véi chiéu day xap xi nhau.

2.2. Phuong phap nghién ciu

Quy trinh ché bién tra tai loc tir nguyén liéu thao
dugc duge xay dung theo Chi et al. (2009), trong d6
bo sung thém cong doan ngam mu01 dé tao nén hiéu
qua xa déng. Quy trinh ché bién gém céac cong doan
sau: nguyén liéu twoi — cit nho — chan — ngam
mudi — xa nudc — sy so b — sao rang (sdy kho)
— nghién nho — dong gbi — tra thi loc.

Trén quy trinh co s¢ nay, nghién ctru dugc thuc
hién theo cac ndi dung chinh nhu sau: (1) khao sat
diéu kién tién xir ly (chan, ngdm mubi NaCl) cho
hiéu qua giam vi dang trong nguyén liéu dong thoi
gitp duy tri chét luong cua tra thanh phim; (2) x4c
dinh diéu kién ché bién (siy so bo, sao rang) phu
hop cho san pham; ((3) danh gia chat luong san pham
theo cac tiéu chuan hién hanh. B6 tri thi nghiém
dugc tién hanh trén co s& mot hay hai nhan t6 va cb
dinh cac nhan t6 con lai. Cac thi nghiém duoc bé tri
ngau nhién véi 3 lan I3p lai.

2.2.1. Khdo sdt nhiét dg va thoi gian chan dén

kha ndng duy tri mau sdc cho san pham

Danh gi4 hiéu qua ciia qua trinh chan thong qua
thyuc hién 1 thi nghiém va&i 2 nhan t6, gom nhiét do
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(80, 90, 100°C) va thoi gian chan. Vo ngoai qua
budi sau khi chan dugc 1am ngudi nhanh trong nuéc
lanh va lam rdo, sau d6 ché bién thanh tra theo diéu
kién c¢b dinh, khong xa ding, sy so bo 50°C dén
60% am, sao rang tai 100°C dén d6 4m 10%. Nghién
nho va sau d6 thu nhan bot qua ray c6 ¢ = 1-2 mm.
Chi tiéu theo ddi bao gdm mau sic (gia tri L*, a*,
b*), ham luong polyphenol tong (TPC), ham luong
flavonoid tong (TFC), hoat tinh khang oxy hoa
DPPH theo Trolox (TEAC) va ham lugng naringin.

2.2.2. Khdo sdt dnh huéng cia ché dé xa dding

dén chdt heong san pham

Danh gia hiéu qua ciia qua trinh xa dang thong
qua thuc hién 3 thi nghiém 1 nhan t6. Cac nhan t6
danh gia duoc lya chon 1a ndng d6 mudi (6, 8, 10 va
12%), ty 1€ nguyén liéu va dung dich ngdm (1/3, 1/4,
1/5 va 1/6), ty 1¢ nguyén lidu va nuéc xa dang (1/3,
1/4, 1/5 va 1/6). Ché d6 ngam co ban voi ty Ié
nguyén liéu va dung dich ngadm & 1/3, ty I¢ nguyén
liéu va nuéc xa déng & 1/3 vai thoi gian ngdm trong
60 phut. Panh gia chit lwong trén san pham tra thu
nhan thuc hién twong ty ndi dung 2.2.1 bao gém
mau sic, TPC, TFC, TEAC, ham lugng naringin va
cam quan san pham.

2.2.3. Khdo sdt danh huong cua nhiét dg sdy so

bg dén chat lwong san pham

Danh gia hiéu qua cia qua trinh sdy so bd thong
qua thyc hién 1 thi nghiém 1 nhan t6 1a nhiét d¢ sdy
(40, 50, 60, 70 va 80°C). Danh gi4 chit luong trén
san pham tra thu nhan thyc hién twong tu ndi dung
2.2.1 bao gém mau sic, TPC, TFC, TEAC, ham
lwong naringin va cam quan san pham.

2.2.4. Khao sdt anh huong cua nhiét dg sao

khé va dg dm cudi dén chat lwong san
phdm

Panh gia hiéu qua cua qua trinh sao rang thong
qua thyc hién 2 thi nghiém 1 nhan t5, gom do am
dirng cua san pham trong qué trinh sao kho (6, 8, 10,
12 va 14%) va nhiét d6 sao khé (80, 100, 120, 140
va 160°C). Panh gi4 chat lugng trén san pham tra
thu nhan thuc hién twong tu ndi dung 2.2.1 bao gdm
mau sic, TPC, TFC, TEAC, ham lugng naringin va
cam quan san pham.

2.2.5. Pdnh gid chat lwong Ciia tra thanh pham

San pham cudi duge danh gia theo Tiéu chuan
Viét Nam TCVN 7975: 2008 vé ché thao moc tui
loc va QCVN 8-1:2011/BYT Quy chuan qudc gia
dbi voi gioi han 6 nhiém doc té vi nim trong thuc
pham.
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2.3. Phwong phap phén tich va xir Iy s6 li¢u

Mau sic L*, a*, b* dugc do bang may do mau
Colorimeter 2nh (Shenzhen, Trung QUOC nguon
sang D65). P6 4m (%) dugc xac dinh bang phuong
phéap sdy dén khéi lugng khong doi & 105°C (AOAC
925.09). Cac chi tiéu sinh hoc dugc do trén dich
trich tir bt nguyén ligu, thuc hién theo phuong phap
ciia Pai Thi Xuan Trang va ctv. (2018) c6 diéu
chinh, theo d6 ngam trich trong dung méi con 40%,
ty 1€ tra va dung méi 1a 1:10 (w/v) véi thoi gian
ngam trich it nhat 1a 12 gio. Dich trich dwoc st dung
dé phan tich cac chi tiéu bao gom: Ham luong
naringin (mg%) dugc xac dinh dya trén phan ung
tao mau véi ethylene glycol trong méi trudng kigm,
xac dinh mirc 6 phan tng theo d6 hap thu tai bugc
song 420 nm (David, 1947), ham lugng polyphenol
tong sé (TPC, mg GAE/g CKNL) dugc xac dinh
bang phwong phap so mau dya trén phan tng thudc
thur Folin-Ciocalteu ¢ budc song 738 nm; acid gallic
1a chét chuan) (Siddiqua et al., 2010), ham luong
flavonoid tong (TFC, mg QE/g CKNL) duoc xdc
dinh bang phuong phap so mau dya trén phan ng
v6i AICl3, do do hap thu ¢ 415 nm; quercetin lam
chat chuan (Nguyen et al., 2017), hoat tinh khang
oxy hoéa tuong duong Trolox (TEAC, umol TE/g
CKNL) dugc phan tich st dung phuong phap so
mau dua trén kha ning khtr géc tu do tir chit mau
DPPH (2,2-Diphenyl-11picrylhydrazyl), do d6 mat
mau cua dung dich sau phan tng ¢ 517 nm vdéi chét
chuén 1a Trolox (Chmelova et al., 2015). San pham
dugc danh gia cam quan vai nudce tra dugc thuc hién
theo TCVN 5086:1990 (2 g bot cho 100 mL nudc
s0i, trong 6 phut) va dugc danh gia danh gia cam
quan theo phuong phap cho diém QDA theo TCVN
3218:2012.

S6 liéu duoc thu thap va xir Iy bang phan mém
thong ké Statgraphics Centurion 16.2 (Statgraphics
Technologies, Inc., USA) va phan mém Excel
(Microsoft Corporation, USA). Phan tich phuong
sai (ANOVA) va kiém dinh LSD duoc sir dung dé
két luan vé su sai khac giita trung binh cac nghiém
thac & muc do ¥ nghia P < 0,05.

3. KET QUA VA THAO LUAN
3.1. Thanh phén co ban cia nguyén liéu vé
ngoai qua bwéi Nam Roi

Chét luong nguyén liéu 1a mét trong nhiing yéu té
quan trong anh hudng dén chét luong va gia thanh
san pham. Nguyén liéu dung dé ché bién phai c6
trang thai, mau sic va huong vi hip din dé tao ra
san pham c6 chat lugng cao. Két qua dugc trinh bay
& Bang 1 cho thiy vo bugi thudc dang nguyén ligu
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c6 6 am kha cao chiém 73-78% nudc, c6 mau xanh
dic trung duoc biéu thi boi d6 sang L* va do mau
a*. Két qua nay phu hop véi Tran Tuyét Mai va ctv.
(2020) , v6 budi tuoi ¢ do 4m vao khoang 78,71%.
Gi4 tri @6 4m cao cho thdy nguyén lidu c6 thé bj hu
hong nhanh va chét luong dinh dudng thip. Tuy
nhién, v6 budi lai chira kha nhiéu hop chat sinh hoc
rat co loi cho suc khoe, thé hién qua TPC
(14,19+0,30 mg GAE/g CKNL), TFC (49,76+1,58
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mg QE/g CKNL), TEAC (114,97+1,20 umol TE/g
CKNL) va naringin (32,25+0,88 mg%). Mat khac,
cac qua trinh nhiét d6 cao s& lam sim mau dang
nguyén liéu c6 cac hop chat phenolic (tannin) do
phan &ng véi enzyme polyphenoloxydase (PPO) néi
bao (Nhan Minh Tri va ctv., 2017). Chinh vi vay can
cac quéa trinh tién xu ly (chan, ngdm mudi, siy)
nham han ché cac ton that c6 thé xay ra trong quéa
trinh ché bién.

Bang 1. Cac thanh phin co ban cia vé ngoai qua buéi Nim Roi

Tinh chit vat Iy Gia tri ©  Hoat tinh sinh hoc Gia tri ©)
Do am (%) 73,93£1,01 TPC (mg GAE/g CKNL) 14,19+0,30
Do sang L* 60,12£1,12  TFC (mg QE/g CKNL) 49,76+1,58
Do mau a* -4,77+0,36  TEAC (umol TE/g CKNL) 114,97£1,20
Do mau b* 30,35+0,31 Naringin (mg%) 32,25+0,88

(*) Gid tri trung binh 3 lan phén tich

3.2. Anh hwéng ché dd chan dén chét lwong
tra vé buéi Nam Roi tii loc

~ Bang 2 cho thdy ché do chan ¢6 anh huong manh
dén mau sac caa san pham. Ché do chan ¢ nhiét do

80+2°C cho san phim c6 mau sic kém nhét. Khi
tang nhiét do va thoi gian chan, kha niang duy tri mau
xanh cua san pham duoc ting cudng, tuy nhién gia
tri a* giam theo mirc d¢ tang cua ché do chan.

Bing 2. Anh hwéng nhiét d9, thoi gian chan dén mau sic ciia tra vé budi tai loc

nl 2n o Thei gian Mau sac
Nhigt dg (°C) (gidy) Do sang L* PO mau a* D6 mau b*
Ban dau 0 60,12+1,12° -4,77+0,36° 30,35+0,31"
30 63,01+0,05° - 0,39+0,04f 28,14+0,119
8042 60 63,12+0,04% - 0,41+0,05° 26,77+0,03°
90 62,77+0,19f - 0,08+0,01" 28,78+0,08f
120 62,18 +0,03¢ - 0,67+0,08¢ 29,38+0,089
30 63,62+0,139 - 0,2140,039" 28,50+0,04¢
9042 60 61,63+0,05¢ - 0,5540,07¢f 28,26+0,09°
90 61,74+0,06% - 1,63+0,02¢ 30,85+0,05
120 60,430,080 - 0,87+0,06¢ 28,29+0,05¢
30 60,43+0,10°¢ - 1,80+0,07° 26,83+0,08"
100 60 60,78+0,08° - 2,33+0,09° 27,35+0,08¢
90 62,10+0,05% -2,28+0,07° 27,20+0,06°
120 59,460,052 - 1,7340,06° 24.20+0,052

(Trong cung mot Cot, cdc chir cdi khdc nhau biéu thi khdc biét cé ¥y nghia cua cdac nghiém thuc khdo sat o dé tin cay

95%:

TPC: Polyphenol téng sé; TFC: Flavonoids téng sé; TEAC: Hoat tinh khdng oxy héa tinh twong dwong Trolox)

O ché do nhiét 100°C véi thoi gian chan 60 giay
va 120 gidy, mau xanh ty nhién ctia vo qua budi
dugc duy tri tot nhat. Két qua nghién ciru da ching
t6 qué trinh chan v6 ngoai qua buai & nhiét d6 100°C
d3 vo hoat dugc enzyme peroxidase, diéu nay phu
hop véi nghién ciru ctia Akissoe et al. (2003). Seatan
et al. (2016) ciing d& nghi st dung ché do chan &
nhiét do 95°C cho san phim tra thao dugc va cho
thdy thoi gian chan c6 thé thay doi dé phu hop Vvéi
kich thude nguyén liéu.
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Mic du gitip hd trg duy tri mau séc, tuy nhién,
tt ca cac mau sau khi chan déu c6 TPC, TFC, TEAC
va naringin giam so voi miu khong chan (Bang 3).
Didu nay phu hop véi két qua nghién ctiu cua
Ramirez-Moreno et al. (2013), do thanh polyphenol
dé bi hoa tan trong nu6c nong. Sy suy thoai ¢ cau
tric thanh té bao ciing 1a nguyén nhan dan dén ham
lugng polyphenol tong giam. Bong thoi, thanh phan
flavonoid ciing co thé bi khuéch tan vao nudc va bi
phan huy bsi nhiét do cao (Nguyén Minh Thiy,



Tap chi Khoa hoc Truong Pai hoc Cén Tho

2008). Tuy nhién, can luu y réng sw suy giam céc
thanh phan nay & mét gigi han nhat dinh la can thiét,
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do naringin trong vo budi 1a chat gay vi dang dién
hinh (Shan, 2016).

Bing 3. Anh hwéng cia nhiét d9 va thoi gian chan dén cac hgp chit sinh hec ¢6 trong tra vé budi

Nhi¢tdd Thai gian TPC TFC  TEAC (umol Naringin
(°C) (phut) (mg GAE/g CKNL) (mg QE/g CKNL)  TE/g CKNL) (mg%o)
Khong chan 14,19+0,30" 49,76+1,58'  114,97+1,20" 32,25+0,88P

30 1,02+0,052 14,16£0,31¢ 32,50+0,28%  0,036+0,0012

8042 60 1,32+0,03° 16,43+0,04¢ 33,75£0,07¢  0,022+0,0012
90 2,15+0,05¢ 17,16+0,02f¢ 37,2440,02F  0,026+0,0012

120 1,4340,04° 14,02+0,35¢ 33,78+0,03¢  0,026+0,0012

30 1,910,049 15,51+0,18¢ 35,53+0,05%  0,032+0,0022

9043 60 2.52+0,08" 18,49+0,07" 36,10+0,03¢  0,030+0,0022
90 1,74+0,05¢ 16,98+0,18f 35,83+0,04%  0,022+0,0022

120 1,28+0,04° 12,24+0,22° 33,03+£027°  0,023+0,0002

30 2,39+0,07" 17,39+0,229 36,84+0,01F  0,032+0,0012

100 60 3,1140,049 19,28+0,18" 38,95+0,189  0,026+0,0032
90 1,97+0,07¢ 15,73+0,95% 35,40+0,10¢  0,023+0,0022

120 0,89+0,062 9,78+0,222 32,2240,332  0,022+0,0012

(Trong cimg mgt Cét, cdc chit cdi khdc nhau biéu thi khdc biét cé ¥ nghia ciia cdc nghiém thirc khdo sat ¢ dg tin cdy

95%:

Két hop cac két qua phan tich, nghién ctru dé
nghi ché do chan ¢ 100°C trong thoi gian 60 gidy dé
hé trg duy tri cac ddc tinh cta san pham, ché d¢ nay
dugc ¢b dinh cho cac nghién ctu tiép theo.

3.3. Panh gia tic dgng cua viéc xa ding

bing nwéc mudi dén chit lwong tra vo
bwéi Nam Roi

Ngam mudi tir lau da duoc sir dung nhu mot
phuong phép dan gian dé loai bo chat dang trong vo
cam, vo budi. Mubi tao ap suat tham thau giap cho
viéc loai bo cac thanh phan chat dang dé dang hon.
Ddng thoi sy hién dién cua cac ion ciing 1am gia ting
kha niang hoa tan ciia mot s6 hop chét thudée nhom
polyphenol. Sau ngdm mubi, nguyén liéu vo budi
duoc xa véi nudce dé loai ca mudi va chat dang.

3.3.1. Anh hwong cia nong dé muéi ngam

Két qua phan tich & Bang 4 cho thiy nong do
dung dich mudi ngam c6 anh hudng dang ké dén
ham luong chat dang trong san pham Gia trj ham
luong naringin giam dan khi ting ndng d6 mudi tir
6% dén 10%. Ham luong naringin giam 1a so su
khuéch vao méi truong nuée (Rastogi et al., 2002).
Nguoc lai, TPC va TFC ¢ xu hudng ting tir ndng
d6 6% dén 10%, tir 1,16 1én 1,30 mg GAE/g CKNL
va tir 7,46 mg 1én 1a 12,68 mg QE/g CKNL, tuong
tmg. TEAC ciing giir cao nhat ¢ 10% mudi. Tuy
nhién, tir néng d6 10% dén 12% khong tao duoc cac
su khac biét v& mit ¥ nghia thong ké & mic 5%.
Nhin chung, ¢6 mdi quan hé giira TPC, TFC va
TEAC theo chiéu huéng twong hd cung ting, cing
giam. Nguyén Xuan Duy va H) Ba Vuong (2013)
cling nhan quan hé nay trén mot sé gidng thuc vat
tai Viét Nam.

Bang 4. Anh hwdng ndng dd mudi ngam I1én cac hop chét sinh hoc cia tra vé budi

Nong d TPC TFC TEAC Naringin
mudi ngim (%) (mg GAE /g CKNL) (mg QE/g CKNL)  (umol TE/gCKNL) (mg%o)
6 1,16+0,012 7,460,552 20,46+0,41%  0,057+0,003°

8 1,23+0,01° 10,04+0,21° 22,47+0,39°  0,054+0,002°

10 1,300,01¢ 12,68+0,29¢ 26,91+0,47¢  0,049+0,0022

12 1,28+0,01¢ 12,24+0,16° 20,65+0,33%  0,048+0,0022

(Trong cing mgt Cét, cdc chit cdi khdc nhau biéu thi khdc biét co ¥ nghia ciia cdc nghiém thirc khdo sat ¢ dg tin cay

95%)
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Bang 5. Anh hwéng cia nong d mudi ngdm dén ham hrong naringin va aw ciia san pham

Nong do Mau sic
mudi ngam (%) D) sang L* Po mau a* P mau b*
6 60,88+0,18° -3,36+0,04° 31,31+0,36?
8 61,11+0,04¢ -3,56+0,04¢ 31,5240,282
10 62,18+0,03¢ -3,98+0,20° 32,95+0,04°
12 55,20+0,05° -4,83+0,06° 33,13+0,03¢

(Trong ciing mét Cot, cdce chir cdi khdc nhau biéu thi khdc biét cé ¥ nghia cua cdc nghiém thiic khdo sdt & dé tin cdy 95%)

Song song d6, Bang 5 ciing cho thiy nong do
mudi ngdm ciing ¢6 anh huong dén mau sac cia san
pham. Gia tri mau (L”, a*, b*) cia san pham tang dan
khi ting nong do mudi tir 6% dén 10%. O néng do
mudi ngdm 12%, san pham cé gia trj b* ting va
nguoc lai gia tri mau a* va d6 sang L* giam manh,
diéu nay dan dén san phim c6 mau xanh dam, tdi.
Nguyén nhan cua hién twong trén 1a do khi nong d6
tang cao s& dan dén hién twong thim thau va nudc
dan dén mat nuéc bé mat va lam cho gié tri do sang
(L*) giam dan (Rastogi et al., 2002). Téng hop két
qua, nghién ctru nhan thay viéc str dung mudi NaCl
& nong do 10% la thich hop dé giam chat dang co
trong san pham va duy tri mau sac san pham.

3.3.2. Anh hwong cua ty I¢é dung dich mudi ngam

DPodng thoi véi ndng d6 mudi dugc lya chon, ty
1€ nguyén liéu vai dung dich ngadm ciing dugc khao

sat. Két qua tir Bang 6 cho thdy TPC c6 xu huéng
tang khi thay doi ty I¢ dung dich mubi ngam tir 1/3
dén 1/5 va giam & ty 1& 1/6 (twong tng Véi gid tri tir
1,30 1én 1,44 rdi giam xudng 1,39 mg GAE/g
CKNL). Do mang té bao chiu trach nhiém cho su
van chuyén thim thau, khong c6 tinh chon loc hoan
hao nén cac chat tan khac co trong té bao c6 thé bi
thit thoat vao trong dung dich thim thau (Rastogi et
al., 2002). Quy luat tuong hd cia TPC, TFC va
TEAC tuong tu ciing duoc nhan thiy, hai gié tri nay
tang va dat cao nhat ¢ ty & 1/5. Song song do, tuy
¢6 nhan thay su thay d6i mau sic san pham khi ngam
& cac ty 1& dung dich khac nhau, sy thay doi nay 1a
khong 16n va khong tao ra khac biét ¢ ty 1€ tir 1/3
dén 1/5 (d6i véi gia tri mau a* va b*).

Bing 6. Anh hwéng ty 1 nguyén liéu/dung dich mudi ngam dén hoat chit sinh hec

Ty 1 nguyén liéu va TPC TFC  TEAC (umol Naringin
dung dich ngim (mg GAE/g CKNL) (mg QE/g CKNL)  TE/g CKNL) (mg%o)
1/3 1,30+0,022 12,64+0,272 26,77+0,452 0,049+0,002¢

1/4 1,38+0,01° 14,25+0,31° 28,95+0,47° 0,046:+0,002b¢

1/5 1,44+0,02¢ 17,40+0,25¢ 36,91+0,33¢ 0,043+0,0022

1/6 1,39+0,01° 15,52+0,27¢ 30,84+0,31°¢ 0,041+0,0022

(Cdc chiF cdi khdc nhau trong ciing mét cét biéu thi khdc biét ¢é ¥ nghia ciia cdc nghiém thirc khdo sdt & dé tin cdy 95%)

Bang 7. Anh hwéng ty 1& nguyén liéu/dung dich mudi ngadm dén mau sic san pham

Ty 1¢ nguyén ligu va Mau sic
dung dich ngdm D¢ séng L* Py mau a* D6 mau b*
1/3 62,84+0,26* -3,80+0,062 32.24+0,30°
1/4 62,25+0,27° -3,78+0,032 31,86+0,32%
1/5 61,57+0,25% -3,73£0,13%® 31,69+0,382
1/6 61,130,322 -3,55+0,14° 31,27+0,652

(Céc chir cdi khdc nhau trong ciing mét gt biéu thi khdac biét ¢6 y nghia ciia cde nghiém thirc khdo sdt ¢ d@ tin cdy 95%)

Két qua ciing chi ra rang san pham dugc ngam 3.3.3. Anh huong cua ty 1¢ nuéc xa dang
ty I¢ nguyén liéu/dung dich mubi ngam 1a 1/5 1a ty
I& thich hop, ngoai giap dam bao hi¢u qua loai
naringin, dong thoi con gitp duy tri mau sac cia

mau.

Mac du ngadm mubi 1a cong doan can thiét, tuy
nhién dé han ché tac dong cua mu01 dén huong vi,
viéc xa dang lai bang nuéc cling can phai dugc quan
tam. Dac biét, ty 16 nuéc xa ding cin duoc kiém soat
dé han ché luong nuéc thai vao méi truong trong
qué trinh san xuat quy mé 16n. Céc chi tiéu TPC,
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TFC, TEAC va naringin duoc khao sat dé danh gia
anh huong cta qua trinh nay dén chat luong san
pham (Bang 8). Két qua cho thay TPC giam khi ting
ty 1¢ nudc xa dang, TFC va TEAC theo d6 ciing thay
d6i twong tu, vi mdi lién quan chat ché (Nguyén
Xuan Duy & HO6 Ba Vuong, 2013). Ngoai ra, dé dam
bao Ve cam quan san pham, nghién ciru thuc hién so
sanh vé gia tri cam quan. Két qua danh gia cam quan
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theo phuong phap cho diém trén cac thudc tinh trang
thai, mau sic, mui, vi (TCVN 3128: 2012) va két qua
duoc thé hién trong Bang 9. Nhin chung, két qua nay
cho thay ¢ ty 18 nguyén liéu va nudc xa déng 1a 1/4
cho gia tri cam quan dam bao hai hoa vé mau sic,
mui, vi va trang thai hon so vai cac ty 1€ nguyén liéu
va nuéc xa dang khac.

Bing 8. Anh hwéng cia ty & nwéc xa diang dén chit lweng san phiam tra vé budi

Ty 1¢ nguyén liéu TPC

TFC TEAC Naringin (mg%o)

va nuéc xa (mg GAE/g CKNL) (mg QE /g CKNL) (umol TE/g CKNL)
1/3 1,20+0,092 14,35+0,33¢ 29,21+0,43¢ 0,038+0,001¢
1/4 1,44+0,04¢ 17,40+0,21¢ 36,910,461 0,033+0,002¢
1/5 1,3240,06° 12,31+0,22° 28,02+0,51° 0,030+0,0022°
1/6 1,31+0,02° 11,16+0,252 26,44+0,638 0,029+0,0022

(Trong ciing mot Cot, cdc chit cdi khdc nhau biéu thi khdc biét ¢6 y nghia cia cde nghiém thirc khdo sdt ¢ do tin cdy 95%)

Bang 9. Két qua danh gia cam quan tra vé buéi ¢ cac ty Ié nwéc xa ding khac nhau

Ty 1€ nguyén liéu va nwéc xa Trang thai Mau Mui Vi
1/3 4,00+0,002 4,00+0,002 4,000,002 3,200,452
1/4 4,00+0,002 4,00+0,002 3,60+0,552 3,200,452
1/5 4.20+0,452 4.20+0,45° 4.40+0,55° 4.2040,45°
1/6 4,20+0,452 4,000,002 3,60+0,552 3,80+0,45°

(Trong ciing mot Cot, cdc chit cdi khdc nhau biéu thi khdc biét ¢6 y nghia cia cde nghiém thirc khdo sdt ¢ do tin cdy 95%)

Tong két noi dung, ché do ngdm mudi xa ding
duge xac dinh véi néng do mudi 10%, ty 1é
nguyén lidu/dung dich mubi ngam 1a 1/5 (w/v) va ty
16 nguyén lidu/nuéc xa ding 1a 1/4 (w/v).

3.4. Anh hwéng nhiét d siy so bd dén chat

lwgng tra vé bwéi tii loc

Séy loai 4m so b 1a bién phép tién xir Iy thuong
duoc ap dung cho dbi twong thyc vat nham giap 6n
dinh chit luong cua nguyén liéu (Katsube et al.,
2009; Deve etal., 2014; Rahman et al.; 2018). Trong
San Xuit tra, sy Ioal 4m so bo ciing 1a bién phap hd
trg t6t cho qué trinh sao kho (Seatan et al., 2016).

Bang 10 cho thdy nhiét do sdy so b c6 anh
huong dén sy thay d6i ham lugng cac hop chat sinh

hoc TPC, TFC va TEAC cua tra vo budi tai loc.
Nhiét do sdy quéa thip 40-50°C ciing khong 1y tuéng
do thoi gian ché bién kéo dai. Nhiét do say 60°C cho
TPC, TFC va TEAC dat gia tri cao nhat, tuy nhién
khi tang 1én 70°C cac gia tri nay c¢6 xu hudng giam
va giam manh & 80°C. Bong thoi, Bang 10 con cho
thy su gia tang nhiét do siy dem lai hiéu qua trong
viéc lam giam ham lugng naringin, vi khi duoc gia
nhiét cang cao thi hop chat nay s& bi thiiy phan tao
thanh duong glucose va rhamnose (Nguyén Minh
Thuy, 2008). Song song d6, danh gia cam quan san
pham ciing cho thay nhiét do sy 60°C cho chat lwong
san pham tét hon (Bang 11).

Bang 10. Anh hwéng nhiét dd siy so bd dén cac hop chit sinh hoc ciia tra vé buéi

Nhiét do say TPC TFC TEAC Naringin
(°C) (mg GAE/g CKNL) (mg QE/g CKNL)  (umol TE/g CKNL) (mg%o)
4042 0,88+0,122 13,02+0,38° 34,71+0,89° 0,037+0,005°¢
50+2 1,39+0,13° 17,39+0,35¢ 37,13+0,67¢ 0,03340,002°¢
60+2 2,28+0,10¢ 19,82+0,56¢ 40,80+0,37¢ 0,030+0,003%®
70+2 2,0540,11°¢ 19,38+0,95¢ 36,03+0,30° 0,027+0,003%
80+2 1,310,14° 14,69+0,62° 33,42+0,50? 0,033+0,005"

(Trong cing mgt Cét, cdc chit cdi khac nhau biéu thi sy khdc biét ¢6 y nghia ciia cde nghiém thirc khao sdt ¢ dé tin cdy

95%)
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Bang 11. Két qua danh gia cam quan tra vé buéi & cac ché dd siy so by khac nhau

Nhiét o sdy (°C) Trang thai Mau Mii Vi
40+2 3,60+0,552 4,00+0,00P 3,40+0,55%  3,40+0,552
5042 3,80+0,45% 4,00+0,00P 3,40+0,55%  3,40+0,55?
60+2 4,20+0,45° 4,40+0,55° 4,00+0,00°  4,40+0,55°
702 4,40+0,55¢ 4.20+0,45° 4,20+0,45°>  4,20+0,45°
8042 4,00+0,00° 3,60+0,552 4,20+0,45°  3,20+0,45%

(Trong ciing mét Cot, cdc chir cdi khdc nhau biéu thi khdc biét cé ¥ nghia cua cdc nghiém thiic khdo sdt ¢ dé tin cdy 95%)

Nhin chung, nhiét do sdy so bd dudi 50°C khong
du d@é phat trién chat lugng tra cling nhu viéc thu
nhan cac hop chat sinh hoc chua hiéu qua. Tuy
nhién, nhiét d6 trén 70°C thi s& lam mat mot sé hoat
tinh cua tra, lam cho ham luong cac hop chit sinh
hoc s& giam dan. Tir d6, lya chon mau siy so by &
nhiét d6 60°C dé gitp dam bao chat lugng va hiéu
qua thu nhan hop phan TPC, TFC va TEAC la cao
nhat. Gia tri 60°C ciing 1a diém nhiét d siy duoc lya
chon ¢ nhiéu nghién ciru tuong dong, nhu cua
Katsube et al. (2009) cho 14 dau tam, cua Deve et al.
(2014) cho voé qua Citrus sinensis, hay cia Rahman
et al. (2018) cho vo budai.

3.5. Anh huwéng cia nhiét d sao khd va dg 4m

cudi dén chit lwong tra vo bwéi tii loc

Do am ding 1a mot trong nhitng yéu té quan
trong anh huong dén viéc thu nhan cac hoat chat
sinh hoc ¢6 trong tra tai loc. Két qua anh huong cua
d6 am dimng dén su duy tri cac hop chét ty nhién cé
hoat tinh sinh hoc trong tra vo budi duoc thé hién ¢
Bang 12. Két qua cho thy, co su khac biét ¥ nghia
thdng ké vé ham luong cac hoat chét sinh hoc thu

dugc khi thay d6i ¢6 am dirng ciia san pham tra vo
budi tai loc. Cu thé, khi giam d6 am tir 12% xudng
dén 8% thi cac hop chat nhu TPC, TFC va TEAC
déu c6 xu hudng ting 1én va & d6 am 8% thi cac gia
tri TPC, TFC va TEAC dat cao nhat. O do am 12%
hay 10%, tra vo budi van con kha déo nén khi xay
khong dugc nhuyén, viéc nay ciling anh huéng dang
ké dén kha nang trich ly cac hop chat sinh hoc.
Nguyén liéu cé kich thudc cang nho thi dién tich tiép
xtc bé mat gitra nguyén liéu va dung moi cang 16n,
diéu nay gitp qua trinh trich ly dwoc tot hon va ham
luong cac hop chat thu dugce ciing nhiéu hon (Putnik
etal., 20.17). Mic du vay, giam d6 am cudi cua san
pham xubng dén 6% ciing khong c6 loi, do thoi gian
sao kho cling kéo dai hon gay cac anh huong tiéu
cuc dén cac thanh phan sinh hoc. Cac hop chét sinh
hoc bi pha hiy béi nhiét d6 cao 1am cho TPC, TFC,
TEAC giam dang ké so v&i mau 8%. Trén san pham
tra thao moc (Cinnamomum porrectum), Saetan et
al. (2016) ciing co cung nhan dinh va dé& nghi sir
dung d6 am 7-8%.

Bang 12. Anh hwéng ciia dd 4m dirng dén cac hop chit sinh hoc trong tra vé buoi

PH am dirng TPC TFC TEAC
(%) (mg GAE/g CKNL) (mg QE/g CKNL) (umol TE/g CKNL)

12 2,16+0,11P 17,94+0,72¢ 40,16+0,42¢

10 2,27+0,12° 20,14+0,41° 40,83+0,24¢

8 2,550,092 22,38+0,972 43,76+0,37°

6 2,07+0,11° 19,75+0,74° 40,97+0,45"

(Trong cung mot Cot, cdc chir cdi khdc nhau biéu thi su khdc biét ¢6 ¥ nghia cua cdac nghiém thuirc khdo sdt ¢ dé tin cay

95%)

Song song do, viéc theo doi nhiét do sao khd
ciing dugc thuc hién (Bang 13), do ddy 1a nhén té
guan trong, thic dy cac phan tg oxy hoa xay ra,
gitip tao ra nhitng thay d6i mong mudn trong ché
bién tra (Temple et al., 2001). Két qua phan tich cho
thiy cac nhom chét theo ddi c6 xu hudng ting 1én
khi ting nhiét d6 sao kho tir 80°C 1én dén 140°C,
nhung khi tiép tuc ting nhiét do sao khé 1én 160°C,
cac hop chit nay lai c6 xu huéng giam xudng. Hau
hét cac hoat chét sinh hoc rat nhay cam véi nhiét do,
gitr trong thoi gian dai s& dan dén sy phéan huy cac

17

hop chit sinh hoc, trong ty nhu béo cao cua Nguyén
Quang Vinh va ctv. (2014). V5 Thi Diéu va Nguyén
Minh Thuy (2016) ciing cho rang néu duoc xu 1y &
nhiét do va thoi gian thich hgp s€ lam ting cac hop
chat sinh hoc nhung chi trong mét giGi han nao do.
Néu vuot qua gidi han nay thi c6 thé 1am v cau tric
Cta polyphenol 1am giam hiéu qua trich ly.

Theo cing co ché, nhiét do sao kho tir d6 ciing
gdy ra nhiing thay d6i vé mat cam quan (Bang 14).
Ché ¢ sao kho 100°C gitp han ché dugc qué trinh
bién ddi ciia polyphenol, nhém chat nhay cam voi
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céc bién d6i khong mong mudn. Hai mau sao kho &
nhiét d6 120°C va 140°C cho chat luong tra thanh
pham va gia trj cam quan tot nhat.

nhiét; tuy nhién, diéu nay ciing dong nghia véi cac
phan ing oxy hoa it xay ra hon va khong tao mui
dac trung cua san pham tra. Trai lai, ¢ nhiét do
160°C khi qua trinh oxy hoa xay ra manh va tao nén
Bang 13. Anh hwéng nhiét d sao khd dén cac hop chit sinh hoc trong tra vé buoi

Nhiét do TPC TFC TEAC Naringin
sao rang (°C) (mg GAE/g CKNL) (mg QE/g CKNL)  (umolTE/g CKNL) (mg%o)
80+2 1,860,122 19,57+0,832 41,96+1,442 0,032+0,002¢
10042 2,53+0,11° 22,3440,88° 43,71+1,042% 0,03+0,004¢
120+2 2,65+0,10° 25,07+0,90° 45,64+0,87  0,028+0,003°¢
14042 2,91+0,12¢ 27,66+0,80¢ 49,53+1,124 0,024+0,002°
160+2 2,58+0,14° 23,04+0,52¢ 47,52+1,35% 0,017+0,0032

(Trong ciing mét Cot, cdc chir cdi khdc nhau biéu thi khdc biét cé ¥ nghia cua cdc nghiém thiic khdo sdt ¢ dé tin cdy 95%)

Bang 14. Két qua danh gia cam quan tra vé buéi thi loc & cac ché dd sao khé khac nhau

Nhiét d sao rang (°C) Trang thai Mau Mui Vi
80+2 3,60+0,552 3,40+0,552 3,00+0,002 3,60+0,552
100+2 3,60+0,552 3,80+0,45% 3,80+0,45° 3,60+0,552
120+2 4,40+0,55° 4,40+0,55° 4,40+0,55¢ 4,40+0,55°
140+2 4.40+0,55° 4.40+0,55° 4.40+0,55¢ 4,40+0,55°
160+2 3,60+0,552 3,40+0,552 3,40+0,55% 3,20+0,452

(Trong cimg mgt Cét, cdc chit cdi khdc nhau biéu thi khdc biét ¢é ¥ nghia ciia cde nghiém thirc khdo sdt ¢ dg tin cdy 95%)

Tir cac két qua phan tich va do dac cho phép
chon Iya ché d6 sao rang ¢ nhiét d6 140°C dén do
4m 8% duoc khang dinh 1a diéu kién sao rang thich
hop cho tra vo budi tii loc tir vo budi Nam Roi. O
diéu kién sao rang nay, diém cam quan dugc danh
gi4 cao, cac hop chit ty nhién c6 hoat tinh sinh hoc
duogc duy tri tot nhét, thé hién qua polyphenol tong
s6 14 2,91+0,12 mg GAE/g CKNL, flavonoids tong
sb 12 27,66+0,80 mg QE/g CKNL

3.6. Két qua phan tich chit lwgng san pham
Mau tra thanh phim duoc tién hanh phan tich
chat lugng theo cac quy dinh hién hanh va két qua

duoc tong hop & Bang 15. Két qua phan tich cac chi
tiéu hoa ly, vi sinh, doc t5 nAm va kim loai nang la
co s& dé thyc hién thuong mai hoa san pham. Nhin
chung, c4c chi tiéu cua san phiam nghién ciru da dap
{mg duoc quy dinh tai Tiéu chuan Viét Nam TCVN
7975:2008 vé ché thao moc tui loc va QCVN 8-
1:2011/BYT quy dinh giéi han 6 nhiém doc td vi
nam trong thuc pham. Ham luong kim loai nang, vi
sinh vat, thudc bao vé thuc vat trong tra vo budi 1a
rat thap va nam dudi gisi han cho phép theo quy
dinh.

Bang 15. Két qua phan tich cac chi tiéu héa 1y, ham lwgng kim loai ning, vi sinh vat va dw lwgng thudc

bao vé thuc vt cia tra vé budi tai loc

Chi tiéu Gia tri  Tiéu chuan Chi tiéu Gia tri  Tiéu chuin
Cac chi tiéu Iy - hoa Kim logi nang

Do am, % 7,7 <10 Asen (As), mg/kg 0,08 1,0
Tro téng s6, % 3,62 8,0 Cadimi (Cd), mg/kg 0,01 1,0
Tro khong tan trong acid, % - 1,0 Chi (Pb), mg/kg 0,01 2,0
Déc t6, vi nam Thity ngan (Hg), mg/kg - 0,5
Aflatoxin By, pg/kg - <15 Thuéc bao vé thuc vt

Aflatoxin By, By, i <15 Chlorpyrifos-methyl, mg/ks - 0,1
G, Gz, ng/kg Cypermethrin - 20
Vi sinh vt Fenitrothion - 0,5
Vi sinh vat hiéu khi, CFU/g 9 x 103 1x10°  Flucythrinate - 20
Coliform, CFU/g - 1x10®  Methidathion - 0,5
N4m men ndm méc, CFU/g 4 x 10! 1x10*  Permethrin - 20
Salmonella, CFU/25g - Khéng dugc c6 Propargite - 5

Ghi chit: Két qua phan tich béi Trung tam Ky thudt Tiéu chudn Po heong Chat lwong Can Tho; “~ “ khéng phat hién;
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4. KET LUAN

Tu nguyén liéu 1a vo ngoai qua budi Nam Roi,
¢6 thé tao cho san pham tra ti loc c6 ham luong
TPC, TEC va TEAC cao. Tuy nhién, qué trinh ché
bién tra vo budi tai loc doi hoi cao vé mat ky thuat.
Két qua nghién ctru 1a cac thong sb ky thuat quan
trong quyét dinh chét luong ciia san pham tra vo
budi tai loc. Trong d6, thuc hién chan nguyén liéu &
nhiét ¢6 100°C trong 60 gidy la thich hop dé giir
mau xanh déc trung va cac hoat chét sinh hoc cua
san pham. Ngam trong dung dich 10% mudi, ty I¢
nguyén liéu so véi dung dich mudi ngam 1a 1/5, sau
d6 xa lai v6i nuée vai ty 1€ nguyén liéu/nude 1a 1/4
1a thich hop gitp giam tac nhan gy déng va duy tri
ham luong cac hop cht co vai trd sinh hoc quan
trong. Ché do sy so bo bang khong khi nong & nhiét
d6 60°C trude khi sao kho ¢ nhiét do 140°C vai do
am dirng X4p xi 8% 1a thich hop giup thu nhén cac
hop chat sinh hoc TPC, TFC, TEAC va gié tri cam
quan tét nhat. San pham tra vo budi tdi loc tir budi
Niam Roi cho thiy day 1a san pham an toan, khong
¢6 su hién dién doc td, du luong thudc bao vé thuc
vat va vi sinh vat ¢ gigi han cho phép.

LOI CAM ON

Nghién ctru duoc thyuc hién théng qua sy tai tro
kinh phi tir dé tai nghién ciru khoa hoc cap Bo (Bo
Gi4o dyc va Pao tao) “Nghién cttu hoat chét sinh
hoc ctia vo trai budi mién Tay Nam Bo va ung dung
san xuit tra vo budi hd trg bao vé stc khoe” (mi so:
B2020-TCT-01).
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