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au trung, c6 thém hai canh;R4u d4u c6 hinh gy bao
gém 4 dot, trén rau ddu c6 nhiéu nhanh long nho;
Voi hit ¢6 5 d6t nho dan tu trong ra ngoai, dot thd
tu c6 kich thudc dai nhat, d6t thi ndm ngin nhét.

- Thai gian phét duc ctia pha triing bo xit bat moi
mit to 1a 7,4 ngay; Au triing c6 5 tudi, thoi gian phat
ducla 22,9 ngay; vong doi 31,9 ngay; tién dé tring la
1,6 ngay; mot doi binh quén la 45,3 ngay; thoi gian
sOng cua trudng thanh caila 14,0 ngay.

- Mot con bo xit bit mo6i mét to cai dé duoc 77,4
tring, ti [¢ tring nd dat 84,5% ; Ty 1é duic/cai cta bo
xit bat mo6i mat to 1a 1/2,3.

- Kha nang an rdy xanh ctia bo xit bat moi mat to
tang dan ti du trung tudi 1 dén tudi 5 va nhiéu nhat
& pha trudng thanh. Mot con trudng thanh c6 thé dn
232,4 con ray xanh tudi 3.

- Khé néang song sét trong diéu kién khong co
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Biological characteristics of big-eyed bugs (Geocoris sp.)
on cotton plants in Ninh Thuan Province
Nguyen Van Chinh', Mai Van Hao', Tran Thi Hong'
Abstract

Big-eyed bugs (Geocoris sp.) were reared in ecological chamber at temperature of 27°C and humidity of 80% by
feeding on Amrasca devastans. The adult of big-eyed bugs had average length of 3.55 + 1.50 mm, average width
of 1.65 + 0.50 mm. Eggs duration was 7.4 + 0.18 days on average. The larval - stage was 5 years old and the sexual
development time was 22.9 + 1.06 days. The average life expectancy for bugs was 31.9 + 1.23 days. Longevity for bugs
was 45.3 + 1.42 days. The survival time of adult females Big-eyed bugs was 14.0 + 1.81 days. The ratio of male/female
was 1/2.3. The average number of eggs per female was 77.4 £ 7.63 eggs and the ratio of egg survival was 85.4%. The
ability to eat jassid increased from 1 to 5 year olds and the adult fed the most with an average of 232.4 + 22.02 jassid
(age 3). The average diet was 396.5 + 18.75 jassid (age 3) during the whole feeding period. The adult of big-eyed bugs
could survive in 4.15 + 0.23 days without feed and water.

Keywords: Big-eyed bugs, predators on cotton, Geocoris sp.
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XAC PINH CHE PO SAY BOM NHIET TRONG SAN XUAT HAT TIEU XANH
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TOM TAT

Sdy bom nhiét 1a mét trong nhiing phuong phép sdy dang dugc dp dung d€ sdy nhiéu loai ndng san thyc phdm véi
uu diém la c6 thé gitt dugc mau sic cta san phdm sau khi sdy. Bén ché d¢ sdy bom nhiét & cic muc nhiét d6 20°C,
25°C, 30°C va 35°C dugc thi nghiém trén 2 loai nguyén liéu la tiéu hat va tiéu gié. Noi dung nghién ctiu bao gom
xdc dinh anh hudng ctia cac ché d¢ sdy t6i tdc do giam dm cua hat tiéu, mau sic hat va chat lugng san phdm hat tiéu
xanh sau khi sdy. Két qua nghién ctiu da xac dinh dugc ché d6 sdy bom nhiét d€ san xudt hat tiéu xanh la: Nhiét do
sdy 30°C, 4m do khong khi 40%, téc do gi6 3 m/s, thoi gian sdy khoang 40 gid thi cho san phim hat tiéu xanh c6 ti
1é hat gitt mau cao nhét, ti 1 hat bi mau den thip nhét. Huong vi va chit lugng sdn phdm ctia hat tiéu xanh c6 mui
vi cay nong, huong thom dic trung cta tiéu xanh va san phdm hat tiéu sach, dep.

T khoa: Ché bién tiéu, tiéu xanh, siy bom nhiét, ché do siy hat tiéu

'Vién Khoa hoc Ky thuat Nong Lam nghiép Tay Nguyén (WASI)
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1. DAT VAN PE

Hién nay, hat tiéu la mot trong nhiing mét hang
nong san xudt khdu cht lyc ctia Viét Nam, nam 2017
hat tiéu Viét Nam dat san lugng 215.000 tdn, kim
ngach xudt khéu 1,12 ty USD (Bd Cong thuong,
2018). Tuy nhién, 95% san lugng ho tiéu Viét Nam
dugc ché bién thanh Hat tiéu den (black pepper),
day la san phdm xudt khéu chu yéu cta Viét Nam,
gid xudt khiu thudng thip hon so véi mot s6 san
phdm khéc nhu: tiéu trang, tiéu do tit 30% - 40% gid
tri ITPC, 2017). San phdm hat tiéu xanh da siy kho
1a san phdm dugc ua chudng & nhiéu nudc Chau A,
Chau Au va Trung Dong do huong vi dic trung ctia
ching tuong tu nhu huong vi cia hat tiéu tuci con
xanh, cay nong. Tai thi trudng Viét Nam san phim
tiéu xanh cha yéu & dang hat tiéu dong kho va dugc
nhép khéu tu An Po. Hién chua c6 nghién ctiu nao
dé tao ra san phdm tiéu xanh & Viét Nam.

Phuong phép sdy bom nhiét c6 uu diém la c6 thé
thuc hién qud trinh lam kho san phim & nhiét do
thép va d6 4m thép nén lam giam dugc su tic dong
ctia nhiét, ctia dd 4m khong khi dén qua trinh bién
d6i mau sac, sinh hoéa ctia sain phdm trong qua trinh.
Hé thong sdy bom nhiét la sdy kin tuan hoan & nhiét
dd thip nén ddm bdo an toan vé sinh thuc phim,
cai thién mui, vi va gili nguyén cac chit dinh dudng,
giip han ché ton thét trong qua trinh ché bién, diéu
nay gop phén lam néng cao chat lugng va gia tri
cua san phdm sau sdy. Phuong phap sdy bom nhiét
dang rit dugc quan tam va dp dung cho rat nhiéu
san phdm sdy nhu: trdi cdy, rau ct, hai san, gia vi (S
KH&CN TP. H6 Chi Minh, 2016).

Hat tiéu xanh 1a san phidm rat kho dé git dugc
mau sdc cua hat trong qud trinh ché bién, cic chit
chlorophyll trong qua tiéu dé dang bién d6i mau
xanh thanh mau nau hoidc den khi ¢ nhiét do cao,
anh sang mat tr6i va khong khi, vi vy nghién ctiu
st dung phuong phap sdy bom nhiét d6i véi hat tiéu
xanh 1a mot huéng di kha thi nham muc dich lam
tang gid tri san phdm, 6n dinh chét lugng va git
dugc mau sic ctia sin phim.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu va thiét bi nghién ctiu

- Vat liéu nghién ctiu: Qua tiéu xanh dugc thu
hoach tai tinh D3k Lak.

+ Doi véi nguyén liéu tiéu qua: Sau khi thu hoach,
nguyén liéu sé dugc lam sach va dugc tach qua bang
thiét bi tach qua tiéu chuyén dung. Sau dé nguyén
liéu sé dugc sang phan loai dé lya chon tiéu qué ¢
kich ¢6 hat la d>5mm d€ dua vao thi nghiém.

+ Dai v6i nguyén liéu tiéu gié: Sau khi thu hoach,
nguyén liéu tiéu dugc lam sach va phén loai trudc
khi lam thi nghiém. San phdm sau khi sdy kho sé
dugc tich qua béng thiét bi chuyén dung va phin
loai bang sang.

- Thiét bi st dung: Thiét bi tach qua tiéu, thiét bi
sang qua tiéu va thiét bi sdy bom nhiét. Cac thiét bi
dugc ché tao tai Viét Nam.

2.2. Phuong phap nghién ctiu

- Phuong phéap b6 tri thi nghiém: Thi nghiém
dugc bé tri hoan toan ngau nhién, 1 yéu to, 4 cong
thiic, méi cong thiic 30 kg nguyén liéu, 3 14n ldp lai.
St dung 2 loai nguyén liéu la tiéu qua va tiéu gié dé
say kho. Nguyén liéu dugc sdy & cac nhiét do khac
nhau vé6i dd ém khong khi dau vao 40%, t6¢ d6 gio 3
m/s, bién do nhiét 2°C va bién d6 am do 3%.

- Cac cong thiic sdy: CT1: nhiét d¢ sdy 20°C; CT2:
nhiét do say 25°C ; CT3: nhiét do sdy 30°C ; CT4:
nhiét do sdy 35°C.

- Chitiéuva phuong phap theo doi: (1) Chatlugng
nguyeén liéu: Xég dinh ty 1é mau sac céc loai hat bing
cdm quan; (2) Am do hat: Xdc dinh bang phuong
phdp sdy dén khoi lugng khong d6i; (3) Mau sic hat
va huong vi san phdm: Danh gia bang phuong phéap
cam quan; (4) Ham lugng piperine (%): Xac dinh
theo TCVN 9683:2013; (5) Ham lugng tinh dau bay
hoi (ml/100g): Xac dinh theo TCVN 7039-2013.

- Xt ly s6 liéu biang Microsoft Excel va phan mém
SAS 9.1.3 portable.

2.3. Thoi gian va dia diém nghién ciiu

Nghién ctiu dugc thuc hién tit 2017 - 2018 tai
Vién Khoa hoc Ky thuit Nong Lam nghiép Tay
Nguyén (WASI).

II. KET QUA VA THAO LUAN

3.1. Anh hudng ctia ché do siy dén tc do giam 4m
cua hat

Do 4m d€ bao quan d6i vé6i hat tiéu den theo
TCVN 7036-2008 1a 12,5 - 13%wb, con d6i véi hat
tiéu xanh siy kho dé dm t6t nhét cho viéc bdo quan
la <12,5%wb. Vi vay hat tiéu cin phai lam kho téi
do dm yéu ciu. Téc do gidm dm cua hat cho théy tac
dong ctia phuong phap sdy t6i tling loai nguyén liéu
sdy 1a khac nhau, di€u nay c6 tac dong t6i kha nang
gili mau sic cta hat tiéu xanh trong qua trinh siy.
bay la két qua lam co s& diéu chinh nhiét d6 sy phu
hgp dé san xuit dugc san phdm hat tiéu xanh.

Hai dang nguyén liéu la tiéu qua (sau khi tach qua
ra khoi gié tiéu) va tiéu gié dugc thu nghiém dé xac
dinh uu thé thu¢c vé dang nguyén liéu nao, tii d6 co
céc dé xudt phtt hgp dé tao ra san phdm c6 chit lugng.
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Hinh 1. Bién thién &m do hat trong qua trinh sy tiéu qua (%wb)

Déi voi thi nghiém 1a nguyén liéu tiéu qua cho
thdy: T6c do giam 4m hat tiéu & nhiét do sdy cang
cao thi cang nhanh va thoi gian lam khoé san phdm
cang ngan. Két qua tai hinh 1 cho thdy: Cong thtic
sdy 6 nhiét do 20°C can khoang 48 gid sdy mdi dat
dugc do dm 11,64%, nhung cdng thiic sdy & nhiét do
35°C chi can 36 gi¢ sdy dé dat d6 dm 10,74%, nhu véy
thoi gian sdy da chénh léch nhau t6i 12 gio sdy gitia 2

cong thtic 1a rat 16n, diéu nay lam anh hudng téi qua
trinh bién d6i mau sic, chét lugng ctia san phdm hat
tiéu kho. Nhiét do sdy 30°C can téi 40 gic d€ dat do
dm 11,45%. Nhiét do qud cao c6 thé tic dong bién
déi béi nhiét 1am bién mau san phdm, nhiét do thip
6 thé tac dong su bién d6i mau sac va chét lugng boi
dm do va thai gian sdy kéo dai.
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Hinh 2. Bién thién 4m d9 hat trong qua trinh sdy tiéu gié (%wb)
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Daéi v6i thi nghiém la nguyén liéu tiéu gié: Do do
thong thoang gitia cac hat trén chuim tiéu la t6t hon
so vGi tiéu qua nén téc dd gidm 4m cua cic cong
thiicla nhanh hon so véi sdy tiéu qua (méc di khong
nhiéu). Két qua tai hinh 2 cho thay: Say & nhiét do
20°C va 25°C thi cin tu 44 - 48 gi¢ sdy dé€ dat dugc
do kho yéu cdu cta san phdm (12,5 - 13%), khi st
dung nhiét do 30°C cén 40 gio d€ dat 10,45% va khi
st dung nhiét d6 35°C can 32 gis d€ dat do 4m yéu
cdu ctia san phdm dat 12,38%. Chénh léch thai gian
sdy gitia cong thiic c6 nhiét dd thap nhét va cao nhit
lén t6i 16 gio, day la mot trong nhiing yéu t6 lam
tang gid thanh ctia san phdm va lam bién d6i mau
sdc ctia san phdm.

3.2. Anh huéng ctia ché do siy dén mau sic hat
tiéu kho

Mic du nhiét d6 cang cao thi thoi gian sdy cang
ngén, tuy nhién mau sic hat tiéu sé dugc bién doi
khéc nhau phu thudc vao sy tac déng cta nhiét do
sdy va thdi gian sdy. Su bién mau cua hat con chiu
chi phéi boi nhiét do, dm do, lugng khong khi va
thoi gian lam kho ctia mdi phuong phép. Trong qua
trinh séy, mau sic hat tiéu bién d6i ti mau xanh
sang mau xanh vang (6 liu), mau vang nhat va cu6i
cung la mau den. Mtc d6 bién d6i mau sic phu
thudc vao cac yéu t6 tac dong dén trong qua trinh
sdy (Bang 1).

Bang 1. Ty 1é mau sédc hat tiéu sau khi sy tiéu qua va tiéu gié

Tiéu qua (%) Tiéu gié (%)
Cong thic Mau Mau 6 Mau . Mau Mau 6 Mau .
xanh liu vang Mau den xanh liu vang Mau den
Nguyén liéu ban dau 91,4 0 7,5 1,1 90,2 0 7,1 2,7
CT1 (20°C) 24,8a 49,2ab 11,3 14,7 26,3a 47,9ab 12,9 12,9
CT2 (25°C) 23,7ab 50,7ab 12,7 12,9 25,8ab 49,4ab 14,5 10,3
CT3 (30°C) 23,4ab 52,3a 13,8 10,5 25,5ab 5la 15,3 8,2
CT4 (35°C) 17,6b 41,9b 26,2 14,3 18,3b 39,6b 28,6 13,5
Phoi ty nhién 0 0 0 100 0 0 0 100

Ghi chu: Cdc chii cdi trén ciing mot cit khdc nhau thi khédc nhau cé y nghia thong ké & miic 95%.

Két qua ¢ bang 1 cho thay cac cong thic st dung
phuong phdp sdy bom nhiét déu cho két qua cac
loai mau sic khéc nhau so véi phuong phép phoi tu
nhién chi cho két qud mau sic hat tiéu 13 mau den.
Két qua ciing cho théy viéc sdy & nhiét do qua thdp
hodc qua cao déu cho ti 1¢ hat mau vang va mau den
tang 1én, diéu nay la do tic dong cua thoi gian siy &
dm do cao hodc nhiét do sdy cao. Nhiét do thap thoi
gian sdy dai & &m do hat dang cao lam cho hat bién
mau, nhiét do cao cing tac dong t6i sy chuyén bién
ctia chlorophyl 1am hat chuyén sang mau vang hodc
xanh 6 liu. Céng thiic cho két qua cao nhat 1a CT3
(30°C) véi ty 1é hat xanh 23,4%, hat mau xanh 06 liu
52,3% khi sdy tiéu hat va 25,5% hat mau xanh, 51%
xanh 0 liu khi sdy tiéu gié. Tuy nhién két qua nay chi
khdc biét cé y nghia v6i CT4 ma khong c6 y nghia
thong ké v6i CT1 va CT2. Nhu vdy nhiét do co tac
dong nhiéu hon t6i sy bién d6i mau sic cua hat so
v6i thoi gian sdy & dm do cao va nhiét do thip. Cac
cong thiic déu khac biét r6 so véi ddi chiing la phoi
tu nhién dudi anh niang mat trdi (tat ca hat tiéu sau
khi phoi déu chuyén sang mau den).

3.3. Anh hudng ctia ché d6 sdy dén chit lugng san
pham cudi cling

Chit lugng san phdm cubi cung la yéu t6 quyét
dinh su thanh céng ctia qua trinh san xuét. Viéc
danh gid cac chi tiéu co ban vé chét lugng san phdm
hat tiéu nhdm dénh gia dugc su tdc dong ctia phuong
phap san xuét c6 lam dnh hudng dén chét lugng san
phém sau cuing.

Két qua danh gid vé ham lugng peperine ti 5,05
- 5,17% doi véi tiéu qua va 4,96 - 5,10% doi vai tiéu
chum. Ham lugng d4u bay hoi tii 2,15 - 2,26 m1/100 g
chat kho déivéi tiéu qua va 2,12 - 2,24 ml/100 g chat
kho cho thdy khong c6 su khac biét gitia cac cong
thiic sy va khong c6 sy khéc biét nhiéu so véi doi
chiing. Biéu nay cho thay cac tic dong ctia phuong
phap sdy khong lam anh hudéng t6i chat lugng ctia hat
tiéu. Cac két qua nay tuong duong véi két qua cta
Krishnapura Srinivasan (Krishnapura Srinivasan,
2009; K. C. Saha, 2013; S. Morshed, 2017). San
phdm hat tiéu xanh sau sdy déu c6 mui vi cay nong
va huong thom déc trung ctia hat tiéu xanh (khac
v6i huong vi ctia hat tiéu den), hau vi kha t6t va san
phdm hat tiéu sach, dep.
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Bang 2. Chét lugng san phdm hat tiéu sau khi sdy kho tiéu qua va tiéu gié

Tiéu qua Tiéu gié
Cong thic  Piperine Diu . Piperine Dau . Huong vi sin phdm
(%) bay hoi (%) bay hoi
(ml/100g) (ml/100g)
CT1 (20°C) 5,12a 2,15 5,03a 2,15 Mui vi cay néng, huong thom déc trung tiéu xanh
CT2 (25°C) 5,14a 2,21 5,10a 2,24 Mui vi cay nong, huong thom déc trung tiéu xanh
CT3 (30°C) 5,17a 2,19 5,07a 2,2 Mui vi cay néng, huong thom déc trung tiéu xanh
CT4 (35°C) 5,09a 2,26 5,01a 2,17 Mui vi cay nong, huong thom déc trung tiéu xanh
Phoi ty nhién | 5,05a 2,17 4,96a 2,12 Mui vi cay nong, huong thom tiéu den

Ghi chii: Cdc chii cdi trén cung mot cot khdc nhau thi khéc nhau c6 y nghia thong ké 6 miic 95%.

IV. KET LUAN

San xudt san phdm tiéu xanh bing phuong phap
sy bom nhiét & nhiét do siy 30°C, do 4m khong khi
40%, toc do gi6 3 m/s, thoi gian sdy 40 gio cho két
qua tot nhat vé chét lugng san phdm: Do 4m hat <
12,5%, tilé cac hat tiéu mau xanh + mau 6 liu + mau

106

vang dat 89,5% trong khi d6 ti1¢ hat tiéu mau den chi
dat 10,5% (mau sic san phdm t6t hon nhiéu so véi
phuong phap phoi tu nhién). Sdn phim cudi cung
cho chat lugng khd t6t, c6 mui vi cay nong, huong
thom dac trung cta tiéu xanh va san phdm hat tiéu
sach, dep.

(b)

Hinh 3. Hat tiéu trudc (a), trong (b) va sau khi (¢c) sdy bang cong nghé sdy bom nhiét
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Study on determination of heat pump drying regime
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Abstract

Heat pump drying is one of the drying methods that has been applied on drying of many agricultural products in
order to keep the natural color of the green pepper berries during processing. Four heat pump drying regimes at four
different temperatures, including 20°C, 25°C, 30°C and 35°C, were tested on both fresh green pepper berries and fresh
green pepper spikes. The study also involved on evaluating the effect of the heat pump drying regimes on the moisture
reduction of peppercorn, color and quality of green peppercorn after drying. The results identified the best heat pump
drying regimes for manufacturing green peppercorn as: drying temperature was 30°C, relative humidity was 40%,
wind speed was 3 mps, drying time was about 40 hours. This drying regimes produced the highest percentage of green
peppercorn and olive peppercorn, but the lowest percentage of black peppercorn. The flavour and the quality of dried
green peppercorn products were best for spicy with specific aroma and attracting appearance.

Keywords: Pepper processing, green peppercorn, heat pump drying, pepper drying
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PHAN LAP VA BUGC PAU SANG LQC VI KHUAN LACTIC CO DAC TINH
SINH HQC TOT TU MANG MUOI CHUA PE TAO GIONG KHOI PONG
Nguyén Thi Lim Poan', Tran Thi Lan Huong!

TOM TAT

Vi khuén lactic trong cdc san phdm mudi chua truyén théng cé vai trd quan trong trong ché bién va bdo quan
thuc phdm. Nghién ctiu nay tién hanh xac dinh s6 lugng vi khuén lactic, pH trong mang mudi chua va budc dau
sang loc cdc ching c6 kha nang chiu pH thip nhu trong moéi trudng lén men, khéng vi khuén gay hu hong méng,
khong sinh cellulase. Ki€u 1én men d6ng hinh hoéc di hinh dugc xac dinh d€ khuyén cdo ching d6 nén bé sung vao
giai doan ddu hay giai doan sau ctia qua trinh 1én men va kha ning sinh acid. Két qué cho théy s6 lugng vi khuin
lactic trong san phdm mang mudi chua dao dong tii 35 x 10° dén 49 x10° CFU/g, pH tui 3,72 dén 3,93. Tt 90 chung
vi khudn lactic dugc nghién ctiu phan lap tit mang mudi chua da sang loc 07 chiing ¢6 kha ning chiu pH thip (pH
2,0; 3,05 4,0), khang vi khuén gay hu hong méng Bacillus cereus v6i duong kinh vong khang khudn 4 - 11 mm, khong

'Khoa Céng nghé thuc phdm, Hoc vién Nong nghiép Viét Nam

107



