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TOM TAT

Pé dam bao yéu cau cho viéc ché bién va bao quan lam thizc an cho ca hodgc cho gia
cam, nhéng ruai linh den can dwoc siy khd dén am dé tir 8 dén 10%. Muc tiéu ciia nghién cizu
nay nham xac dinh ché dé déng hoc qua trinh say bang phuwong phép say bang khi néng. Trong
qua trinh sdy 1ép meng trén may say thi nghiém, nhiét dg khdng khi sdy duoc thi nghiém ¢ 3
mzc: 60, 70 va 80 °C; vin téc khi say 0,21 mvs. Sau do, nhéng dirgc say ¢ nhiét dg 70 °C bang
may sdy Vi ngang dao chiéu gi6 két hop véi 10 dot cii cap nhiét theo nguyén |y gian tiép. Nhéng
ciing duwoc thi nghiém phoi nang lam dai chung. Tir két qua thi nghiém say |6p meng, 3 phirong
trinh sdy dac trung cho déng hoc qué trinh sdy da dugc Xac dinh véi hé s6 hai quy 16n hon 0,97.
Poi véi may say tinh vi ngang dao chiéu gi6 1a 12,8 gio, am dg nhéng giam tir 73,0 dén 8,6%,
chi phi sdy 1.311 d/kg. Trong khi 6, nhéng phoi nang mdt 5 ngay dé giam am dg tir 63,6 (am dé
cuia nhgng sau khi diroc séc nhiét bang khi nong truéc khi phoi) dén 8,9% véi nang lieong birc
Xa mgt troi trung binh va mizc dao déng trong ngay: 388 + 221,4 W/n?. Ham lurong dinh duong
ciia nhgng sau khi sdy véi thanh phan protein tir 48,6 dén 50,1% va khong c6 s khéc biét giira
cac phurong phép say.
Tir khoa: Nhong rudi linh den , sdy 16p mong, siy khi nong, phoi ning

EXPERIMENTAL STUDY ON DRYING BLACK SOLDIER FLY LARVAE USED IN
PRODUCTION OF FISH AND POULTRY FEED

ABSTRACT

Larvae for fish or chicken feed must be dried to a moisture content of 8% to 10% to meet
the requirements for feed milling and storage. The purpose of this study was to determine the
drying kinetics of larvae under hot air drying methods. Three different drying temperatures (60,
70 and 80 °C) were used to dry larvae arranged in thin layers. Then, one batch of larvae drying
wastested using areversible air flatbed dryer coupled with an indirect wood furnace at a drying
temperature of 70 °C. Opened sun drying was used as the control. Three drying equations were
generated; these included one per drying temperature, and regression coefficients were greater
than 0.97. Using a reversible air flatbed dryer at a drying temperature of 70 °C, the drying time
was 12.8 hoursto reduce the moisture content of larvae from 73.0% to 8.6%; the drying cost was
US$H56.7/ton. Meanwhile, sun drying took five days to reduce the moisture content from 63.6%
(moisture content of larvae after it was shocked by hot air) to 8.9% with the average solar
radiation intensity and the variation of 388 + 221.4 W/n¥. Nutrient components were tested
with the percentage of protein from 48.6% to 50.1% and with no difference between the drying
methods.

Keywords:. black soildier fly larvae, thin-layer drying, hot air drying, opened sun drying

1Khoa Co khi — Cong nghé, truong Dai hoc Néng Lam TPHCM

24 TAP CHi CONG NGHIEP NONG THON SO 53



KHOA HOC - CONG NGHE

1. PAT VAN PE

Nhong rudi linh den (Tén tiéng Anh:
Black soldier fly larvae) la mot trong
nhitng Iinh vuc dugc quan tam nghién cuiu.
Thoéng thuong, sau khoang thoi gian tir 18
dén 32 ngay sau khi dé thi trieng tiéu thu du
lwong protein dé phét trién thanh nhong.
Nhong 1a nhan té chuyén déi tir thic an
phé pham hoac phu pham trong trong san
xuit néng nghiép thanh loai sinh khéi co
giatri [1]. Sau khoang thot gian nay, nhong
¢ thé s& duoc thu hoach va lam thac an
trong chian nudi [2]. Nhong rudi linh den 1a
ngudn thirc an gidu ham leong dinh dudng
(protein) 56% [3] trong chan nudi va nuoi
trdng thuy san. Nhong truéng thanh co thé
duoc dung 1am thae an sdng cho thay san
hodc ¢ thé dugc tron véi nhitng nguyén
lidu khéc dé |am thire an cho giasic vagia
cam.

Sau khi thu hoach, nhong thuong co
am do tir 63 dén 73%, tuy thuoc vao do
[6n, thoi gian truong thanh cia nhong va
loai con giong. Pé dam bao yéu cau cho
viéc nghién l1am thuc an gia cam, gia stic
hoac cho viéc bao quan, nhong sau khi thu
hoach can dugc siy khd dén am do tur 8
dén 10%, vai nhiét do khong khi siy gioi
han 60 °C + 80 °C [2]. Ung dung co gidi
hoéa mang tinh cap thiét trong khau siy
khéng san phan nham dam bao chit luong
va dép ung y&u cau vé vé sinh thuc pham,
dép (tng nhu cau san xuat ma khéng phu
thuoc vao thoi tiét nhitng ngdy mua hoic
khdng c6 nang va giam cong lao dong. Tur
két qua cua nhitng nghién ciu khéc, viéc
sir dung nguon nang lugng mat troi 1am
ngudn nhiét hd tro ddi véi siy vat liéu co
am do cao co thé gop phan giam chi phi
siy dén 43 - 78%, do giam lugng nguyén
lidu dot [4]. Do @6 d6i véi siy nhong, ciing

loai méy sdy dao chiéu ndy nén duoc lap
dat véi bo thu nang luong mat troi, khi do
chi phi sdy c6 thé giam dén 44% tuong tu
nhirng nghién ctru khéc [5].

Tuy nhién, nhitng nghién ciu vé siy
nhong con han ché, dic biét 1a trong viéc
xéc dinh dong hoc qué trinh siy doi voéi
nhong rudi linh den. Trong khi d6, méy siy
tinh vi ngang dao chiéu gié da duoc tng
dung rong ré trong viéc siy cac néng san
nhu cac loai hat nbng san, nui hay camvién
lam thirc an cho cA Muc dich caa nghién
ctru ndy laxéc dinh dong hoc quétrinh siy
nhong rudi linh den bang phuong phép siy
khi néng, tir ¢6 &p dung thuc nghiém siy
trén méy siy tinh vi ngang va so sanh chat
lwong nhong véi mau phoi nang lam dbi
churng.
2.PHUONG PHAPVA PHUONG TIEN

Thi nghiém duoc thuc hién trong
phong thi nghiém voi mé hinh siy theo
phuong phédp siy khi ndng (Hinh 1) va
trong san xuat véi may siy tinh vi ngang
dao chiéu gio (Hinh 2). Béi véi siy trong
phong thi nghiém, 3 loai thi nghém duoc
thuc hién & 3 mac nhiét d6 khac nhau
dé theo ddi s giam am cua nhong. Mau
nhong doi ching ciing dwoc phoi ndng va4
thong sd duoc theo ddi trong quéatrinh phoi
bao gom: mic d6 giam am theo thoi gian
sdy, nhiét @6 madi truong, nhiét d6 nhong
va birc xa mat troi. Nhong trudc khi phoi
nang duoc soc nhiét véi khi néng co nhiét
d6 80 °C nham dam bao nhong khéng di
chuyén trong qua trinh phoi nang. Am do
ban dau cia nhong 1a 73% (co so udt),
tuong tng vai 270% (co so kho).

2.1. Thuc nghiém siy nhéng rudi
linh den trén mo hinh

Thi nghiém duoc thuc hién vai md
hinh sdy thi nghiém nhu trong Hinh 1.
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Quat (1) cung cap dong tac nhan siy duoc
gia nhiét bang dién tro (2); budng sy (5)
vaghi siy (4) ché tao bang thép inox; luu

luong khdng khi dugc xac dinh vatheo doi
thdng qua dung cu do labd dia orifice (3).
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Hinh 1. M hinh sy thi nghiém

1. Quat sy
4. Ghi say

2. biéntro
5. Buong say

Maéy siy thi nghi¢m duoc cai dit ¢ 3
mirc nhiét d6 tac nhan say: 60°C, 70°C, va
80°C. Nhong dugc rai mot [op trén ghi may
siy Vi khoi Iuong 150 gram; luu Iuong
khi siy duoc xé&c dinh quadia orificevaap
ké nghiéng va thiét bi do van téc khi thoat
bd tri tai cathai Khi am cua budng siy, Sir
dung méy d6 van téc gié véi do chinh xéc
0,01 m/s, Khdi lugng nhong duoc xéc dinh
sau mo| 15 phat, st dung can dién tir voi
sai sb 0,01 gram.

M—Me _ e_k* tn

Mo—M,

Trong do:

3. Diaorifice

Tu sd lidu thyc nghiém, 3 phuong
trinh siy [6p mong, twong tng voi 3 mic
nhiét d6 sy khac nhau, dugc xac dinh dé
du dodn am do cua nhong theo thoi gian
say. Am do caa nhong dugc xéc dinh bang
ta sy mau ¢ nhiét d6 100 °C dén khdi
lwong khodng d6i va tinh todn khdi luong
mau truéc va sau khi siy dé xé&c dinh am
d6 [6]. Pdi véi dong hoc quatrinh sdy, ty I¢
am duoc xéc dinh theo mé hinh sau [ 7], [8]:

(1)

M = Am d6 nhong tai thoi gian sdy t (% co S5 kho)
M, = Amd6 can bang cua nhong (% co so kho)
M Am d6 ban dau trudc khi sy (% co sd khd)

t=Thoi glan siy (h)

k, n = Hé s giita qué trinh 1am khé va qua trinh hat 4m duoc xéc dinh tir sb liéu

thuc nghiém va phan tich hoi quy.

2.2.M ay sy tinh vi ngang dao chiéu khéng
khi say trong san xuat
Méy siy tinh vi ngang dao chiéu khong khi

sdy trong san xuit duoc thiét ké voi nang suat
200 kg/mé (Hinh 2) dé thyuc hién thi nghlem
trong nghién ctru 1a budc dém cho viéc thiét
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ké nhitng méay véi nang suit 16n hon. Méy siy
duoc lién hop vai 106 @6t cip nhiét gian tiép
(1); quat cung cap khi siy (2) voi muc tinh
&p trong budng siy 20 mmH,O qua budng gi6

héng (3) vadi vao budng siy (4). Nhong duoc
cho vao buong say vai [6p liéu cao 140 mm
trén toan mat sang dién tich 2 m?.

Hinh 2. May sdy ddo chiéu khong khi sdy trong san xudt

1. Lo dot 2. Quat

V6i tinh nang khdng can dao tron vat
lidu trong qué trinh siy, may siy ndy duoc
lra chon thur nghiém trong nghién ctru
nay nhiam dam bao hinh dang ban dau caa
nhong sau khi siy. Mau nhong siy duoc
ldy & 5 diém tai 2 16p (trén va dudi) sau
mdi 1,5 gio vatruede mdi 1an dao chiéu tac
nhan siy lakhong khi néng dé xéc dinh am
do6 trong qua trinh sdy.

Doéi véi thi nghiém mau nhong phoi
nang, bac xa mat troi duoc ghi nhan
sau moi 15 phdt, bing thiét bi do bac xa
(Daystar solarimeter) vai do chinh xac 3%
¢ thang bic xa 1000 W/m?2, Nhiét d6 moi

3. Buong gi6 hong

4. Buong sy

truong (bau khd va bau wot) dé xac dinh
am d6 mdi truong va nhiét do caa nhong
ciing duoc ghi nhan sau modi 1 gid, sir dung
nhiét ké thay ngan va nhiét ké hong ngoai
vai @ chinh xac 0,5 °C.
3. KET QUA VA THAO LUAN

3.1. Két qua thuc nghiém sy lép
maéng trén mo hinh

Nhong rudi linh den duoc siy tir am
d6 ban dau 73% dén 8,1% (Hinh 3). Van
tdc téc nhan siy quaghi may sy duoc diéu
khién trong pham vi 0,21 m/s, tuong ang
véi cac nghién ciru khéc dbi véi siy ca[5).

Hinh 3. Nhgng trugc khi sdy
(trd) va nhéng sau khi sdy
(phai)
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Thoi gian siy nhong sdy tir am do 270 %  va 2,0 gio, twong tng véi 3 muc nhiét do 1a
(co s khd) den 8,8 % (co so khd) 1a4,8; 2,3; 60 °C, 70°C, va80°C, (Hinh 4).
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Hinh 4. Buong cong giam am caa nhong Gng voi cc miee nhiét tac nhan sdy khac nhau

Tu s6 liu thuc nghiém (Hinh 4) va daduoc xéc dinh trong ang véi 3 mirc nhiét
mo hinh phan tich hoi quy dugc trinh bay ¢ do say (60 °C, 70 °C, va 80 °C) nhu sau:
phuong trinh (1), 3 phuong trinh say [6p mong

M, = 3.2 4 267.1 x e~ 04644t ™71 2299720 (2)
M, = 1.9 + 268.5 x e~ L1646+t"33251 22— 9953 (3)
M; = 1.4 + 269.0 » e~21118°% 22— (9823 (4)

Trong d6, M, M,, vaM, (%, co s khd)  5). Cac phuong trinh siy duoc xéc dinh ¢ gia
|& am d6 nhong theo thoi gian Sdy (t) tai cac  tri hé sb hdi quy (R?) cao, tir 0,97 dén 0,99.
muc nhiét d6 sdy 60 °C, 70 °C, va80 °C (Hinh
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Hinh 5. Pudng cong siy caa cac phuong trinh siy [6p mong

28 TAP CHi CONG NGHIEP NONG THON SO 53



KHOA HOC - CONG NGHE

3.2. Méy say tinh vi ngang dao chiéu
khong khi say

Cung véi thi nghiém Say 6p mong, mot
mé sdy thir nghiém voi may siy tinh vi ngang
dao chiéu khong khi siy véi nang suit 178
kg (khéi luong nhong truse khi siy). Mau

nhong sy cling loai véi nhong duoc sir dung
trong céc thi nghiém trudc. Nhiét o siy duoc
didu khién & nhiét do 68 + 3,6 °C. My siy
hoat dong vai 10 @6t cai cap nhiét gian tiép
véi luong tiéu thu 15,7 kg/h; va cong suét tiéu
thu dién cua quat siy 120,5 kW véi luu luong
khong khi sy 120,26 ms.
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Hinh 6. Budng giam caa nhong thi nghiém trén may siy dao chiéu khdng khi

Am d6 nhong duoc sdy tir 73% dén
8,6% + 0.5% véi tong thoi gian siy la
12,8 gio. Trong qud trinh siy, khdng khi
say dugc dao chiéu 2 14n, tai 6,0 va 8,5 gio
say (Hinh 6). Mic du d6 chénh [éch 4m d
6N (24,8%) gitra lop trén va lop dudi sau
khoang thoi gian ban dau, nhung vai 2 [an
dao chieu khong khi siy, do chénh léch ndy
giam con 1,1% khi két thuc mé siy. Dleu
nay dacho thiy duoc vu diém cuamay Say
nay vai nguyén |y dao chiéu khong khi siy
lavat liéu sy dat 6 ddng déu am do cudi
ma khdng can dao tron vat lidu trong qué

trinh siy.

3.3. Tinh chi phi siy @i véi sir dung
may siy dao chiéu khong khi

Tur s liéu thue nghiém da thu thap,
chi phi sdy nhong 1a 1310 d/kg (Bang 1).
Chi phi siy ndy dugc tinh dya trén may
dugc sir dung trong nghién cau nay co
nang suat 178 kg/me véi chi phi ¢b dinh 1a
270 d/kg vachi phi bién dong 121040 d/kg.
Tong chi phi siy nay s8 giam con 900 d/kg
khi tinh cho méy c6 nang suét tang, véi gia
dinh 1000 kg/mé.

Bang 1. Chi phi siy nhong dbi voi méy siy dao chiéu khéng khi
Théng sb ky thuat
Niang suat siy, kg/mé 178
Thoi gian sy, gio 13

Nhiét d6 sdy trung binh, °C
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Bang 1. Chi phi siy nhong déi voi méy siy dao chiéu khong khi

Théng sb ky thuat

Luu luong khi sdy, m*/s 0,26
Am db trude siy, % (w.b.) 73,0
Am d6 sau siy, % (w.b.) 8,6
Chi phi ¢b dinh, d/kg 270
Chi phi dau tu, d 30.000.000
L& sudt, % 12
Ning suét sdy, tin/nam 35,6
Chi phi bién déng, d/kg 1040
Cong suét dién tiéu thy, kKW 0,5
Luong cui tiéu thy, kg/gio 15,7
Chi phi nhan cbng, d/ngay 350.000
Chi phi say, d/kg 1310

3.4. Thuc nghiém siy nhéng rudi linh
den bing céach phei ning

Két qua tir thi nghiém phoi ning cho
thdy téng thoi gian phoi mau nhong 14 5
ngay dé ha am do tir 63,6% (14 am do cua
cling mau nhong sau khi duoc sbc nhiét)
dén 8,9% voi bic xa mat troi trung binh
12388 + 221,4 W/m? (Hinh 8). Am do ha
nhanh trong 3 ngdy dau tir 63, 6% XUOng
21,7%. Nguoc lai, trong ngdy cudi, am do
giam cham va hau nhu khdng giam do da

70

tiém can véi 4am d6 can bang 1a6.62%, ting
Vvé6i didu kién moi truong tai nhiét do 40 °C
vaam do tuong déi 55%, 4m d6 nhong cao
(8,9%) vao budi sang vathap (6,2) vao budi
chiéu. Giatri buc xa cao nhat vao budi trua
la 925 W/m?, khi d6 nhiét d6 caa nhong
la 59,8 °C va gia tri trung binh la 44 +
7,3 °C. Hon nita, sur chénh léch trung binh
gitra nhiét do khdong khi ngoai moi truong
va nhiét d6 do trén bé mat caa nhong 1a
10,2 °C.
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Hinh 8. Thi nghiém voi
mau phoi ndng
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3.5. Phan tich ham lwgng dinh
dudng ciia nhong sau khi say

Tir két qua phan tich, ham luong dam
(protein) cua c&c mau nhong sy tir 48,7
dén 50,1% (Bang 2). Gia tri ndy thip hon
mét it va ciing gan tuong tng véi nhing
két qua tir nhitng mau trong trong nhing
nghién citu khac 12.50,3% - 57,3% [6]. Su
khéc nhau nay chi cé muc dich tham khao
vi giatrj vé dinh dudng can dugc so sénh

trén cling mot mau vi né phu thuoc vao
loai gidong nhong vado tudi nhong khi thu
hoach. Két qua ciing cho thay ham lugng
béo (lipid) giam khi nhiét d6 tang, 24,3%,
23,1%, va 19,9%; twong tng V&i c&c mirc
nhiét do &y la60 °C, 70 °C va 80 °C. Tuy
nhién, két qua thi nghiém sy véi may siy
dao chiéu khong khi da khéng lam giam
ham lugng dam cia nhong siy so véi siy
[&p mong ¢ nhiét do 70 °C.

Bang 2. Phan tich ham luong dinh dudng mau nhong sau khi siy

, Mau
Théng s6
S1 2 3 A
bam (protein), % 50,1 48,6 49,2 48,7
Béo (lipid), % 24,3 231 19,9 21,7
Xo (fiber), % 7,4 7,17 7,3 10,47
Luong tro tong, % 6,78 74 7,76 7,71

Ghi cht:S1 = sdy 16p méng ¢ nhiét ds 60 °C 2 = sdy 1ép méng & nhiét dé 70 °C
3 = sdy lép mong ¢ nhiét dé 80 °C S4 = May sdy dao chiéu ¢ nhiét do 70 °C

4. KET LUAN

Trong thi nghiém siy & phong thi
nghiém va st dung méy siy dao chiéu
khang khi thi nhiét do khi siy anh hung
nhiéu dén téc do giam am nhu d& mod ta
trong 3 phuong trinh siy. Qua két qua siy
thwe nghiém trén may siy dao chiéu khéng
khi cho thdy kha nang viéc &p dung may
siy ndy trong san xuat s& dap wng yéu cau
ky thuat va mang lai tinh hiéu qua kinh té.
Ham lugng dinh dudng cua nhong sau khi
siy dam bao yéu cau |am nguyén Ileu cho
san xuét thire an cho gia s(c, gia Cam va
thay san. Tur 3 phuong trinh siy siy 16p
mong, nghién ciru ndy s8 la tién dé cho
nhirng nghién ciru tiép theo khi ung dung
dé trién khai & nhitng méy siy c6 quy md
vanang suét 16n hon.
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