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Building the models for intergrated management of weevil (Xyleborus fornicatus,
Xyleborus similis) and beetle (Plocaederus ruficornis, Sybulus sp.)
in Durian and Mango in Vinh Long province
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Abstract

The models for integrated management of durian weevils (Xyleborus fornicatus, Xyleborus similis), and mango
beetles (Plocaederus ruficornis, Sybulus sp.) were carried out at Quoi Thien and Thanh Binh commune, Vung Liem
district, Vinh Long province from July 2016 to April 2017. The obtained results showed that the infestation rate of
durian weevil in the control plot was 32%, meanwhile the experimental (IPM) plot was only 4% after 6 months of
IPM application. The infestation rate caused by mango beetles was 4% on the mango in the experimental (IPM) plot
and was significantly different with those of 16% in the control plot. Therefor, the yield of experimental plot was
higher than those of control plot. Results also showed that the effectiveness of control of durian weevils and mango
beetles in durian and mango models by IPM application helped increasing the profit rate of the experimental plot
by 0.75 - 0.95%.
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ANH HUGNG CUA NHIET PO VA THOI GIAN SAY
PEN CAC HQP CHAT CO HOAT TINH SINH HQC VA KHA NANG
CHONG OXY HOA CUA SAN PHAM TOI PEN
Nguyén Ai Thach! va Nguyén Minh Thuy"

TOM TAT

Toi den (toi lao hoa) la dang san phim to6i dugc caramel hda (phan ting Maillard) dau tién dugc st dung nhu mot
thanh phén thuc phdm trong &m thuc chau A. Nghién ctiu sy thay d6i cic hop chét c6 hoat tinh sinh hoc trong toi
den trong suét qua trinh sdy & cac nhiét do khac nhau la vin dé can quan tdm. Trong nghién ctiu nay, t6i den dugc
ché bién tu cu toi tring binh thudng bing cach 1ao hoa ching 6 nhiét do thich hgp. Sau khi ldo hoa, toi den duge
sdy ¢ nhiét d6 50, 60 va 70°C trong thai gian 8, 12 va 16 gio. Ham lugng polyphenol tong s6, flavonoid tong s6 va
hoat tinh chéng oxy héa da dugc xdc dinh. Két qua cho thy c6 nhiéu sy thay d&i vé ham lugng cic hgp chit c6 hoat
tinh sinh hoc va kha ning chéng oxy hoéa cua tdi trong sudt qua trinh sdy. Cac thong s6 t6i uu ctia diéu kién sdy toi
den véi nhiét d6 58,78°C véi thoi gian 12,25 gid sé thu duge TPC, TFC va kha nang loai bo géc tu do DPPH 1a 18,53
mgGAE/g; 8,71 mgQE/g va 84,90%, tuong ting, cao hon so véi mau khong sdy (17,00 mg GAE/g, 5,06 mgQE/g va
60,50%, tuong Ging).

T khoa: Hoat tinh chong oxy hda, hgp chét c6 hoat tinh sinh hoc, nhiét do, thoi gian, toi den

I. DAT VAN BE

Toi den 1a mot loai toi da qua xti ly nhiét, thudng
dugc san xudt bang cach 1ao hoa (aging) toan b ca
toi nguyén liéu & nhiét d6 cao va d6 &m dugc kiém

phong ngtia cac bénh chuyén héa va nhiém doc gan
do rugu (Ide and Lau, 1999). Ham lugng S-allyl
cysteine (SAC) ting 1én cang la mot thay déi quan
trong trong suét qud trinh ché bién toi den. Toi tuoi

soat khoang hon moét thang. Nhiéu nghién ctu da
chiing minh nhiting loi ich d6i véi stic khoe cta toi
den. Toi den c6 c6 hoat dong chdéng oxy héa manh
hon so v6i toi tuoi va c6 thé hiéu qua hon trong viéc

chtia 20-30 pg/g SAC (Kodera et al., 2002) va luong
SAC trong tdi den cao gip 5 - 6 1an so vdi tdi tuoi
(Bae et al., 2012). Tuy nhién c6 rét it thong tin san
c6 lién quan dén hang tram san phdm hoéa nau va
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cac thong s6 co6 thé anh hudng dén su hinh thanh
cac loai chat hoa hoc khac nhau ¢6 tinh chét chdng
oxy hoéa khac nhau (Peng et al., 1996). Bén canh do,
sau khi két thuc tién trinh ldo hoa, 16p vo ngoai ctia
toi den bi ué6t sé gay bét lgi cho qua trinh bao quan
san phidm sau nay va ddc diém quan trong ntia la cdu
truc tép toi thuong bi x6p. Vi vay, nghién ctu nay
khao sat anh hudng ctia nhiét d¢ va thai gian sdy &
giai doan sau cung (sau khi toi den dugc hinh thanh)
nhdm xdc dinh cac thong s6 t6i uu va hoan thién
tién trinh san xuit toi den v6i thanh phdm chda ham
lugng cao céc hgp chat cé hoat tinh sinh hoc, kha
néng chong oxy héa va gia tri cdm quan cao.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu

Nguyén liéu toi tuoi ¢ mém, gidng dia phuong
dugc thu hoach va chon lya & d6 tudi 130 - 135 ngay
(sau khi gieo) tai phuong Van Hai, thanh phé Phan
Rang - Thap Cham, tinh Ninh Thuén. Téi dugc ria
sach va chon nhiing ct khéng bi t6n thuong hodc
sdu bénh, ciing nhu dong nhat vé kich thudc, mau
sic, va bao quan khoang mot thang 6 nhiét d6 phong
cho dén khi stt dung.

2.2. Phuong phap nghién ciu

Toi den dugc ché bién thong qua phuong phap
lao héa toan bo ct toi tuoi da xt ly va dua vao budng
gia nhiét. M6i nghiém thic st dung 1 kg toi tuoi.
Thiét lap ché d6 nhiét d6 70°C dén khi thu dugc sin
phdm t6i den (Nguyén Ai Thach va Nguyén Minh
Thuy, 2017). Nghién ctiu dugc b6 tri theo mé hinh
Box-Behnken vé6i 2 nhan t6, cu thé véi 03 muic nhiét
do (50, 60 va 70°C) va 03 muc thdi gian (8, 12 va 16
gi®), tong cong c6 3 x 3 = 9 nghiém thic, 1ap lai 3 14n.
Nhu vay, thi nghiém dugc thuc hién vé6i 9 x 3 = 27
don vi thi nghiém.

Ham lugng polyphenol téng s6 (total polyphenol
content - TPC) (mg acid gallic tuong duong (GAE)/g
chét kho) dugc xéc dinh bang phuong phap Folin-
Ciocalteu (Wolfe et al., 2003). Po dé hip thu cuaa
mau & 765 nm bing mdy do quang phd UV. Ham
lugng polyphenol tdng ctia mau dugc thé hién qua
mg duong lugng acid gallic trén moi gam chét kho
(mg GAE/g).

Ham lugng flavonoid téng s6 (total flavonoid
content - TFC): dugc xdc dinh thong qua phuong
phap tao mau v6i AICL, trong mdi truong kiém - trac
quang (Zhu et al., 2014). D6 hap thu ctua dung dich
phan ting dugc do & budc song 415 nm. Cac két qua
dugc thé hién qua mg duong lugng quercetin (QE)
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trén moi gam chét kho mau phan tich (mg QE/g).

Hoat dong chong oxy hda (%): hoat dong loai
bo gbc tu do duge phan tich théng qua thi nghiém
1,1-diphenyl-2-picryl-hydrazil ~ (DPPH)  theo
phuong phap ctia Blois (1958).
2.3. Phan tich dii liéu

Céc s liéu dugc trinh bay dudi dang do thi 6 moéi
thi nghiém. Dii liéu dugc phén tich bang phdn mém
thong ké Statgraphics Centurion (version 16.1). Su
khac biét dugc xem 1a c6 y nghia thong ké khi gia
tri P<0,05.
2.4. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién ti thang 12/2015 -
10/2016 tai phong thi nghiém B6 mon Cong nghé
Thyc phdm, Khoa Nong nghiép va Sinh hoc Ung
dung, Truong Pai hoc Can Tho.

II. KET QUA VA THAO LUAN

Qua trinh sdy rau, ct khong chi don thuan loai
bd d6 &m ma con c6 thé anh hudng dén chit lugng
dinh dudng, gia tri cim quan va kha nang béo quan
ctia san phdm sdy (Idah et al., 2010). T6i uu hoa qua
trinh sdy toi den nhdm tao san phdm cé chiia cac
hoat chat sinh hoc va gia tri cdm quan tét dugc thuc
hién theo phuong phap bé mat dap ting (Response
Surface Methodology). Trong t6i uu héa qua trinh
sdy, nhiét do (X: 50 - 70°C) va thoi gian sdy (Y: 8 - 16
gi®) anh hudng dén TPC, TFC va kha ndng loai bd
goc tu do DPPH. Tt phan tich dii liéu thuc nghiém,
cac phuong trinh hoéi quy (1, 2 va 3) dugc xay dung
thé hién anh hudng ctia nhiét do va thai gian sy dén
TPC, TFC va kha néng loai bd goc tu do DPPH (véi
hé s6 xac dinh tuong quan kha cao R?20,88).

DPPH = 66,339 + 4,099X + 5,732Y — 0,112Y? -
0,0504YX —0,031X? (R*=0,90) (1)

TFC = 4,213 + 0,371X + 0,396Y — 0,011Y? -
0,002YX - 0,003X?>  (R*=0,92) (2)

TPC = —23,637 + 1,010X + 1,885Y — 0,036Y? -
0,017YX - 0,006X>  (R?=0,88) (3)

Guan and Yao (2008) cho rang md hinh tuong
quan tot khi hé s6 xac dinh R? 16n hon 0,8. Cac
phuong trinh trén c6 céc gia tri R* tuong d6i cao nén
da thoa diéu kién trén. Tuong quan gitia nhiét do va
thoi gian sy dén ham lugng polyphenol, flavonoid
va khé ning loai bd géc tu do DPPH dugc thé hién &
Hinh 1. Két qua thu nhan cho théy nhiét d¢ va thoi
gian sdy c6 anh hudng dén ham lugng cac hoat chat
sinh hoc va kha ndng chong oxy hoa ctia toi den.
Phan tich thong ké cac dii liéu thu nhén cho thay ¢
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su khac biét y nghia (P<0,05). Nhin chung, & nhiét
dod sdy 60°C két hop thoi gian sdy 12 gi¢ cho ham
lugng cao nhat ctia cac hgp chat c6 hoat tinh sinh
hoc va kha nang chéng oxy hoa. Két qua nay phu
hgp véi bdo cdo clia Wiriya va cong tac vién (2009)
khi nghién ctiu sdy 6t 6 nhiét do tu 50 - 70°C va két
luan rang sdy & nhiét d6 60°C cho TPC dat gia tri cao
hon & cac khoang nhiét d6 con lai. Katsube va cong
tac vién (2009) ciing c6 bdo cao tuong ty khi sdy la
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dau & nhiét do tit 40 - 110°C. O nhiét d¢ siy 70°C,
TPC thu dugc c6 gia tri thdp hon do sy suy thodi
nhiét ctia cac hgp chat phenol (Wiriya et al., 2009).
b6 thi bé mit dap ung va contour (Hinh 1) ciing
dong thoi thé hién nhiét do va thoi gian sdy can thiét
dé thu nhan dugc san phdm tdi den chia céac hoat
chét sinh hoc dat ham lugng t6i vu. Cac diém gia tri
nay cing dugc thé hién ¢ Bang 1.
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Hinh 1. D6 thi bé mét dép ting thé hién dnh hudng ctia nhiét d6 va thoi gian siy
dén (a) polyphenol t6ng s, (b) flavonoid téng s6 va (c) kha ning loai bo gbe tu do ctia toi den

Bang 1. Gia tri t6i uu ctia cic hgp chét
¢6 hoat tinh sinh hoc

Ham lugng cac chat Gia tri dat
¢6 hoat tinh sinh Nhan t6 dugc/Thong
hocva DPPH 0 t0i uu
Ham lugng TPC 1897
am luong Nhiét d6 (°C) 65,38
(mgGAE/g) e
Thoi gian (gio) 10,38
Ham lugng TFC 867
am iong Nhiét d6 (°C) 57,61
(mgQE/g) T
Thoi gian (gio) 11,11
Kha nang loai ba 500
d nang loai bo A 1A 7o
g6c tu do DPPH (%) niétdo () 221
Thoi gian (gio) 13,14

Ngoai ra, so sanh cac gia tri thuyc nghiém (ham
Iuong polyphenol, flavonoid va kha nang khtr goc tu

do DPPH) va gia tri dugc tinh toan tuong g tur cac
phuong trinh hdi quy (1), (2) va (3) cho thay ¢ su
tuong thich cao gitra dit liéu thyc nghiém va dir li¢u
duoc du doan tir cic phuong trinh hdi quy nay (thé
hién & hinh 2) véi cac hé sé xac dinh tuong quan R2
kha cao (>0,89).

Tu co s6 dii liéu phan tich dugc cho théy, dé dat
dugc TPC, TFC va kha nang loai bd géc tu do DPPH
ctia toi den & muic d6 t6i uu thi nhiét d6 va thoi gian
sdy tOi uu cang thé hién khac nhau. Vi véy, viéc tim
diém t6i uu chung vé céc thong s6 nhiét do va thoi
gian la vin dé can thiét d€ ¢4 thé cé dugc san phim
chét lugng cao (vé€ ham lugng cac chat c6 hoat tinh
sinh hoc va khé nang loai trii géc ty do). Biéu do
contour t6i vu (Hinh 3) cung véi bang 2 chi ra diém
t0i uu chung vé nhiét d¢ va thoi gian can thiét dé€ siy
toi den la 58,78°C va 12,25 gio.
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Hinh 2. Sy tuong thich ctia ham lugng (a) polyphenol tong s6, (b) flavonoid téng s6 va (c) kha ning
loai bo gdc tu do DPPH giita gia tri thuc nghiém va du dodn theo phuong trinh (1), (2) va (3)

O diéu kién nay, toi den chtia TPC, TFC va kha

L/~ B—— \‘\\\“‘S\IJ\:‘(\\\\\‘Q\
[ . NS O RN \5\_—DPPH . e . , \
f e _\\\\\\\ \\Q\\\\\ \‘\R. — TRC nédng loai bo goc tu do DPPH tuong tng la 18,80
=~ Wr /</ S N R N e 3 9 3 8
2\ LT N \\x ] mg GAE/g, 8,65 mg QE/g va 84,78%. Ngoai ra, kiém
% 12: \\ \ /<\ [, ) \\ \\\ W\Q‘\\\ ] dinh T-test cling dugc thuc hién cho thiy khong co
o G C gy
S I\ \\ \\\ \\ Y \ ) \ \ \ \ \ N ] su khac biét vé mat y nghia (gia tri P > 0,05) gitia cac
e ol E\i\\ \\ \\\ \\\ /)/ / /) ) ) b gia tri t6i uu va thuc nghiém. Do d6, qua trinh sdy
= ZS*&\;\\\;}// /[/ /) ] toi den cé thé dugce t6i uu hoa & nhiét do 58,78°C
N NN =N Y ] S 5 o . L1y
gL SN NN s ] trong 12,25 gid sé cho san phdm toi den c6 ham
= o ek 8 L lugng TPC1a 18,53 mg GAE/g; TFC1a 8,71 mg QE/g
. A‘Nhlgt do (S) o va loai bo 84,90% goc tu do DPPH. So véi san phdm
Hinh 3. Biéu d6 contour téi wu nhiét do R N , .
o cudi thu nhan dudgc, ban dau toi den ¢ TPC, TFC va
va thoi gian sdy tdi den o o N .
kha ning kht goc tu do 14n lugt 1a 17,00 mg GAE/g,
Bang 2. Gid tri t6i uu nhiét d¢, thoi gian séy, 5,06 mg QE/g va 60,50%.
ham lugng TPC, TFC va kha nang loai bo
g6c tu do DPPH cutia tdi den IV. KET LUAN
Giatri | Gia tri Gia tri Qud trinh sdy c6 thé lam ting ham lugng cdc hop
Nhan t6 N thuc Xy 1 , . NEEI X
bandiu  tdiuu nehiém chat c6 hoat tinh sinh hoc va kha nang chéng oxy
g hoéa ctia toi den. Hon niia, ky thuét sdy ap dung con
Nhiét do (°C) 58,78 R L T
lam cai thién gia tri cdm quan ctia san phdm toi den
Thoi gian (gio) 12,25 sau qud trinh lao hda. Cac thong s6 t6i uu dat dugc
TPC (mgGAE/g) 1700 1880 1853 khi sdy t6i den & nhiét d 58,78°C véi thoi gian 12,25
TFC (mgQE/g) 5,06 8,65 8,71 gi6 cho ham lugng polyphenol téng s6, flavonoid
A na i bo g6 téng s6 va kha nangloai bo goc tu do DPPH 1a 18,53
Kha ning loai bo g6c 60,50 84,78 84,90 g §107 ) gocty :
tu do DPPH (%) mgGAE/g; 8,71 mgQE/g va 84,90%, tuong ting.
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Effects of drying temperature and time on bioactive compounds
and antioxidant activity of black garlic product
Nguyen Ai Thach and Nguyen Minh Thuy

Abstract

Black garlic (aged garlic) is a type of caramelized garlic (a Maillard reaction) first used as a food ingredient in Asian
cuisine. It is important to study the changes of bioactive compounds content in black garlic at various temperatures.
In this research, black garlic was produced from ordinary white garlic whole bulbs by aging at appropriate
temperatures without any additives. After aging, black garlic was dried at 50, 60 and 70°C for 8, 12 and 16 hours.
The total polyphenols content, total flavonoids content and antioxidant activity were determined. The results showed
that the changes in the bioactive compounds content and antioxidant activity of the garlic occured during drying.
The optimal drying was found at 58.78°C for 12.25 hours by means of response surface methodology. The total
polyphenol content, total flavonoid content and antioxidant activity in black garlic at optimal drying condition were
18.53 mgGAE/g, 8.71 mgQE/g and 84.90%, respectively and higher than in the control (untreated) samples (17.00
mg GAE/g, 5.06 mg QE/g va 60.50%, respectively).

Keywords: Antioxidant activity, bioactive compounds, temperature, time, black garlic
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NGHIEN CUU PAC PIEM HINH THAIL SINH HQC
VA KHA NANG KIEM SOAT NHEN LONG NHUNG (Eriophyes dimocarpi)
CUA NHEN BAT MOI (Amblyseius sp.) TREN CAY NHAN

Tran Thi My Hanh!, Nguyén Van Hoa'

TOM TAT
Nhén bat méi (Amblyseius sp.) la thién dich quan trong trén nhiéu dich hai ciy trong tai Viét Nam. Nghién ctiu
dugc thyc hién nhim xdc dinh dac diém hinh thai, sinh hoc va dinh gid hiéu qua kiém soat nhén l6ng nhung (NLN)
Eriophyes dimocarpi ciia nhén bat moi Amblyseius sp. trén cay nhan trong diéu kién phong thi nghiém ti thang
9/2016 - 5/2017. Két qué ghi nhén vong ddi chia nhén bit moi Amblyseius sp. tuong d6i ngén, trung binh 1a 6,07 +
0,70 ngay. Mot con cai c6 th€ dé trung binh 10,30 * 3,33 triing véi ty 1é nd 1a 96,7%. DGi véi vat moi la NLN thi mot
thanh trung nhén bat mo6i Amblyseius sp. c6 thé tiéu thy trung binh 17,53 + 2,14 con/ngay.

T khoa: Nhén bat moi (Amblyseius sp.), nhén 16ng nhung (Eriophyes dimocarpi), cdy nhan

1. PAT VAN PE

Nhan la chting loai cay an qué chtt lyic ctia nudce ta;
tuy nhién tii nam 2004 dién tich tréng nhan lién tuc
giam ti 121.100 ha xuéng 73.300 ha nam 2016. San
lugng nhén gan day cé xu huéng giam nhe, nhung
khong bién dong 16n, duy tri mtic 500 - 550 nghin
tdn/ndm. Gid tri xuit khiu nhan Viét Nam lién tuc
tang ti 8,1 triéu USD ndm 2010 1én 22,5 triéu USD
ndm 2016 (Cuc Trong trot, 2017). Tai cac tinh phia
Nam, giong nhan Tiéu da bo dugc trong chu yéu
chiém khoang 90% dién tich, con lai la giong nhan
Xuong com vang, nhan Edor va cac giong nhan khéc.
Tuy nhién, giéng nhan Tiéu da bo nhiém hoi chiing
chdi rong (HCCR) néng trong nhiing ndm gan day,
chdi rong dugc xem la mot trong nhiing dich hai
quan trong nhdt trén cay nhan (Coates et al., 2003).
Nhiéu két qua nghién ctiu trong va ngoai nudc cho
thdy NLN Eriophyes dimocarpi c¢6 mdi quan hé rat
chit ché v6i HCCR trén nhan, néu kiém soat dugc
NLN thi quan ly hiéu qua HCCR, tuy nhién thoi gian
qua nhiéu nha vuon quan ly NLN cha yéu béing cac
loai thu6c BVTV héa hoc, phun nhiéu lan va véi liéu
lugng phun rat cao nhung hiéu qua quan ly NLN
khong cao. Viéc lam dung thudc hoa hoc khong chi
pha hay hé thién dich trong vudn, lam nhén ting
tinh khang va dac biét rat kho dap ting cho viéc xuit
khéu nhéan do du lugng thuéc hda hoc cé trong san
phdm. Vi vay d€ an toan cho ngudi st dung, d€ dép
ung tot tiéu chudn xudt khiu va quén ly hiéu qua,
bén viing NLN ciing nhu HCCR cén ap dung bién
phap sinh hoc. Ngay nay, c6 nhiéu nghién ctiu dé
cap dén nhén bit mai trong phong trit nhén hai cay
trong. Vi diéu kién khi hju & Viét Nam ciing nhu
cc nuéc ving Nam A cdc nha khoa hoc di ghinhan
su c6 mdt ctia mot s6 loai nhén bat moi Amblyseius
ciing nhu vai tro ctia ching trong phong trti nhém

nhén hai ciy trong tu nhién (Nguyén Vin Dinh va
ctv., 2006). V6i xu huéng phat trién nong nghiép bén
viing, bién phap sinh hoc ngay cang dugc chu trong
trong phong trti dich hai nong nghiép néi chung
va trong phong trii nhén hai néi riéng. Mot trong
s6 do 1a st dung nhén bit moéi d€ gép phan quan ly
NLN mdt cach hiéu qua, than thién va an toan véi
modi truong. Theo Tran Thi My Hanh (2016), da tim
thay loai nhén bat moi Amblyseius sp. hién dién trén
cay nhan. D€ lam co s¢ xay dung bién phap quin
lysinh hoc NLN trén nhan thi nghién ctu dic diém
hinh thai, sinh hoc va kha nang dn NLN ctia loai
Amblyseius sp. la rat can thiét.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu

- Nhén bit moéi (Amblyseius sp.), nhén long
nhung (Eriophyes dimocarpi).

- Céy nhan 8 nam tu6i tai xa Nhi Qui, thi xa Cai
Lay, tinh Tién Giang, cay nhan con 35 - 45 ngay tudi.

- Vot, tai nhua, hop dung mau, dao, hop nhua
tron c6 dudng kinh 12 cm va cao 8,5 cm, ly nhua, vai
bit, kep, but 16ng, bong gitt 4m, 16ng nudi sau, thic
an cho thanh trung, dia petri, thudc do, kinh lup soi
ndi Olympus, cin dién t,...

- Hoéa chat: Alcohol 98%, nudc cat.
2.2. Phuong phap nghién ctiu

2.2.1. Nghién ciiu ddc diém hinh thdi, sinh hoc ciia
nhén bdt moéi Amblyseius sp.

- Nhan nguén nhén bat moéi Amblyseius sp.:
Nhén nudi nhén bat mdi Amblyseius sp. dugc thuc
hién theo phuong phap nudi trén dia la. La nhan
c6 NLN & cic giai doan phét trién va nhén bat moéi
Amblyseius sp. dugc ddt trén 1 16p bong thadm nudc
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