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TOM TAT

X ly chét thai hiru co bang phuong phép sinh hoc ma cu thé bang rudi Linh Pen dang
la mot trong nhitng phuong phap mai, than thién véi méi truong, giam khéi lwong réc thai
dem di chén 14p, bao ton tai nguyén dit va nudc. Nghién ciu tng dung rudi Linh Pen trong
viéc xtr ly 3 loai chat nén khac nhau (rau ca qua, chat thai tir nha hang chay va chat thai tir nha
hang) dugc thu thap tir cho Son Ky, quan Tan Phd, TP. Ho Chi Minh. Két qua thuc nghiém
cho thiy, 4u trung rudi Linh Pen c6 kha ning sinh trudng tt trong mai truedng chat thai hiru
co dugc xép theo trat tu tir cao dén thap, cu thé Chat thai tir nha hang chay > Chét thai tir nha
hang > Chat thai tir rau ci qua. Trong d6, hiéu suat xtr ly chat thai & nha hang chay la cao nhat
va hiéu suat thip nhat & Khay rau ca qua. M6 hinh dwoc danh gia c6 hiéu qua kinh té cao phu
hop phét trién & quy mé ho gia dinh va khu vuc ndng thon.

Tir khoa: Rudi Linh Pen, chat thai hitu co, 4u tring, Hermetia illucens, kha ning sinh truéng,
loi ich -chi phi.

1. PAT VAN PE

Cung chung xu thé phat trién kinh té-xa hoi cia thé gisi, nén kinh té Viét Nam dang ¢
nhitng buge chuyén minh manh m&. Téc d6 d6 thi hoa ngay cang tang, cong thém su phat
trién cta cac nganh cong nghiép, thuong mai, dich vu, du lich... dan dén mirc song cua nguoi
dan ngay cang cao. Song song v6i didu nay, nhiéu van dé nghiém trong vé moéi truong dang
xay ra & cac do thi 16n ma rac thai sinh hoat Ia nguyén nhan chinh. Tai cac d6 thi hién nay,
cong tac quan ly chat thai van con nhiu han ché dan dén nguy co gay ra nhitng tac dong tiéu
cuc dén hé sinh thai, méi trudng va sic khoe cia con ngudi.

Theo Béo c4o hién trang mdi truong qudc gia nam 2011 [1], tong khéi heong chit thai
ran sinh hoat (CTRSH) phét sinh 1a 44.400 tan/ngay va dén nim 2019 1a 64.658 tan/ngay.
Trong do, chat thai dugc xir Iy bang phuong phéap chén 1ap chiém khoang 71%, tai cac nha
méy ché bién compost chiém 16%; xu ly bang phuong phap dbt chiém 11%. Hién nay, cong
nghé str dung cha yéu 1a chdn lap trong khi quy dat danh cho hoat dong nay da khong con,
cbng nghé compost va cong nghé ddt rac van chua mang lai nhiéu hiéu qué Ion vé kinh té va
mdi truong.

Viéc ung dung phuong phap sinh hoc, cu thé 1a tng dung rudi Linh den (RLD) dé xir ly
chét thai hitu co trong nhitng nam gin day dang dwoc htra hen véi nhitng gid tri to 16n. Phuong
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phap nay huéng dén muc tiéu giam chat thai hiru co dem di chon 1ap thong qua qua trinh xur
ly chat thai hitu co nhanh, tiét kiém tai nguyén nu6c va bao ton tai nguyén dat, v.v. Tir nhiing
van dé néu trén, nhom da tién hanh thuc hién nghién ctu véi dé tai: “Nghién cau xt ly chat
thai hiru co bang rudi Linh Pen (Hermetia illucens) quy mé phong thi nghiém”, véi muc tiéu
danh gia qua trinh sinh truéng, phat trién va xir ly chét thai hitu co véi cac thanh phan dinh
duong khéac nhau.

Nghién ciru duogc tién hanh véi trinh ty nhu sau: (1) tong quan tai liéu vé dac diém sinh
thai cua rudi Linh Den (Hermetia illucens) bao gom cac théng s6 nhu nhiét do, d6 am, cac loai
chat nén uu tién st dung, thoi gian vong doi, cac giai doan trong vong doi, (2) thu thap, phan
loai cac loai chat nén duoc sir dung lay tir chg Son Ky, quan Tan Pha, Tp. H6 Chi Minh, (3)
xay dung quy trinh nudi caa rudi Linh Pen vai cac dic diém sinh thai phu hop véi didu kién
thuc tién tai khu vuc Tp. HO Chi Minh, Viét Nam. Budc cudi cung 1a danh gia cac thong sb
lién quan dén qué trinh sinh truong, phat trién va kha nang xtr ly chét thai cia rudi Linh Den.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru
Trudc khi trién khai thi nghiém, nhém nghién cau tién hanh chuan bi (thu gom, phan loai

va xtr ly so bd) céc loai chat nén danh cho 4u triing bao gom ba loai chét thai hitu co chinh,
pho bien dugc thu gom tai chg Son Ky (phuong Son Ky, quan Tan Pha, Tp. H6 Chi Minh) la:
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Hinh 1. B4 tri c&c vat liéu thi nghiém lugi mang va khay thire dn cho rudi Linh Pen

Nhom tién hanh lién h¢ véi cac gian hang ban rau cu qua, Nha hang chay va Nha hang
thuong. Mau duoc lay cung mot ngay, dugc can va xi 1y so bd.

- Mau 1 (M-1): Rau ct qua hu dap dai dién cho nhém thuan chét thai hiru co rau ca qua;

- MAu 2 (M-2): Thitc an chay dugc thai b6 tai nha hang ban d6 chay, dai dién chét thai
hiru co lam tir dau phu da duogc ché bién;

- Mau 3 (M-3): Thirc an thuong dugc thai bo tai nha hang dai dién nhém chat thai hitu
co hon hop.

Nghién ctru can chuan bj thém nha ludi, trimg rudi, cdm ga con va mot s6 dung cu gom
khay nhya c6 kich thuéc bang nhau d€ dyng trimg va nudi au trung, mung dé kiem soat khong
gian di chuyén va tranh viéc thﬁt thoét ra khoi k'hu vuc thi nghiém. Cac thanh nep go dé phuc
vu hoat dong de trang cua ruoi sau khi giao phoi. Ngoai ra, trong qua trinh nudi can bo sung
'Ehém cac dung cu, thiét bi tai phong thll' nghiém cu thé nhu sau: nhiét ké cam tay, may do do
4m, do anh sang, do toc do gid, may say, dung cu dém v.v. du phuc vu hoat dong thiét ké va
kiém soat cac thong so trong vong doi cua rudi Linh Den. Quy trinh nu6i dugc bo tri tai phong
thi nghiém trueong Pai hoc Céng nghiép Thuc pham Thanh pho H6 Chi Minh.

42



Nghién ctru xd ly chét thai hdu co bang rudi linh den (Hermetia illucens). ..

2.2. Phwong phép nghién ciru

2.2.1. Phuong phdp bé tri thi nghiém

_ Saukhi thu thap va dénh gia cac thong s lién quan dén vong doi ctia rudi Linh Pen trong
diéu kién thyc tién [2-4], nhom tién hanh quy trinh nudi thdng qua 5 bude nhu sau:

Bueée 1: U trimng

Cho hdn hop cam ga con, nudc vao khay i va tron déu. B am hdn hop khoing 80%. Sau
do rai trimg 1én dia nhya va dat no trén hon hop cam ga con vira tron. Day ludi kin dé tranh
ruoi, kién, céc sinh vat khac tac dong vao khay u.

Bueéc 2: Cho thire an vao khay (Su khéc biét gitra 3 quy trinh nudi 1a thanh phan chat nén
tham gia)

Trong thoi gian nay, chit nén van dugc gitr nguyén bao goém cam ga con va nuéc, do am
6n dinh trong khoang 60-80%. Sau 1 ngay, au tring bat dau nd va dan dan phat trién. Au tring
s& dat duoc kich thuéc bang dau que taim (khodng 2-3 mm) sau 5 ngay. Sau do, chung duoc
cho vao khay nudi l6n hon va tién hanh nudi tiép. Tong sé au trang trong khay dugc dém va
dugc chia déu vé ba khay. Au tring duoc nudi bang‘thu’c an duqcvlay tar nha hang, thirc &n
chay va rau cu qua hu hong dugc thu thap ¢ che. Can duy tri do am hang ngay on dinh tu
60-80%. Qua trinh nudi sé tiép tuc dién ra tir 15 dén 20 ngay.

Buwoc 3: Lam noi ¢ cho nhong dong kén

Sau 15 dén 20 ngay, 4u trng da chgyén qua giai doan nhong, tich lity day du ning luong
thong qua hoat dong xu Iy chat thdi. Tiep theo, ching ngung sir dung thirc &n, di chuyén ra
khoi chat nen. Mau cua au tring chuyén dan thanh den, 16p vo bén ngoai cung lai va tao thanh
kén. Qua trinh dong kén s€ dién ra trong khoang 2-3 ngay.

Buéc 4: Giang ludi cdng nghiép chuan bi cho rudi truéng thanh sinh san.

Trong thoi gian nhong dong kén, nhom tién hanh giang ba ludi ¢ céc vi tri c6 anh sang
m4t troi va han che sy dnh huong cua mua. Loc kén va chuye}n vao khay dat trong ludi, ké cao
cijo tién viéc sinh san cua ching. bat chat dan du‘sinh san dé rudi de dang cho; IéNm cac tharJh
go c6 khe hep khoang 0,2-0,5 mm dé ti¢n cho ruoi de va thu hoach trang. Chat dan du la hon
hop dugc lam ra véi muc dich de kich thich rudi dé tring vao mot vi tri quy dinh giup cho
ngudi thu gom tring khong vat va va tranh that thoat trang. Hon hop nay thuong duoc lam tur
cac hon hgp cac chat hitu co.

Buéc 5: Thu hoach triing

Sau khi rudi truang thanh chui ra khoi kén, chang tién hanh tim hiéu nhau trong thoi gian
1 ngay trude khi giao phdi. Con duc s& chét sau vai gio giao phdi. Con céi tiép thuc hign nhiém
vu sinh san caa minh. Thoi gian sinh san s& dién ra tir 5-7 ngay sau khi né tir kén ra. Mai con
cai c6 thé dé khoang 500-900 trirng phu thudce didu kién sinh thai hay loai chit nén duoc sir
dung... Vong doi cua rudi Linh Pen lai tiép tuc quay vong lai ban dau.

2.2.2. Phuong phap ma trgn

Nhom tién hanh thu thap va tong hop cac thong s6 dé so sanh cac chi tiéu nhu chiéu
ngang, chiéu dai, khoi lugng au trung ciing nhu khoi lugng chat thai trude va sau khi xi ly...
tir d6 danh gia kha nang sinh trueong va xir ly chat thai cuaa au trung vai ba loai chat nén trén.

2.2.3. Phirong phdp tinh todn va xir 1y s6 liéu

D¢ lya chon h¢ chat nén thich hop 1am thirc an cho rudi Linh Ben véi cac muyc tiéu khac
nhau trong diéu kién tu nhién tai phong thi nghiém truong dai hoc Cong nghiép Thuc pham
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Tp.HCM va dénh gia kha nang xir Iy chat thai hiru co trén ba loai chat nén khac nhau, nhém
da tién hanh sir dung céc cbng thic lan lwot nhu sau:

Ty I¢é hao hut cia du tring N (%): duoc tinh toan bang cach lay phan tram sé lugng au
trung mat di trong qua trinh xu ly.

Nt-N
N_TS

x 100 % (Codng thuc 1)
Trong d6: N: Ty I¢ hao hyt 4u tring (%);
N+: S6 lwong 4u tring trude khi xir ly chat nén;
Ns: S6 lugng 4u tring sau khi xtr ly chat nén.
Hiéu sudt x: Iy chat thai: duoc tinh toan bing céch Iay phan tram khdi lugng chat thai
da duoc xir ly so véi khoi lugng chat thai ban dau.
H= M- MSx 100 % (Cong thirc 2)
Trong d6: H: Hiéu suat xt ly chat thai (%),
Mr: Khéi lugng chit thai trude xi ly;
Ms: Khéi lugng chét thai con lai sau khi nhong da xir 1y.

3. KET QUA VA THAO LUAN
3.1. Panh gia kha ning sinh trudng va phat trién caa rudi Linh Pen

Nhom di tién hanh mua hdn hop bao gom trimg rudi Linh Pen va cdm ga con véi tong
khéi luong 2,673 g ciia mot don vi uy tin, sau 1 ngdy thi triing né ra 4u tring non. Au triing
non dugc nudi véi hdn hop thie an trén trong 5 ngay tiép theo. Tng sb 4u tring dugce dém 1a
2.322 con véi khdi lwong 290,5 g (mau twoi) va duoc chia déu cho 3 khay. Mai khay s& nhan
duogc 774 Au trung voi khdi luong 96,75 g va tién hanh nuéi tiép voi 3 nhém chat nén khac nhau
duoc thu gom tur gian hang rau cu qua, nha hang chay va nha hang thuong. Sau 20 ngay, nhém
tién hanh chon ngau nhién 10 con dem di can, do chiéu rong va chiéu ngang cua nhong. Két qua
déanh gia kha nang sinh truong va phat trién cia nhong ¢ 3 khay dwoc thé hién ¢ Bang 1:

Bang 1. Kha ning sinh truong sau khi két thic giai doan nhong ciia rudi Linh Pen

bo
Khay 1 2 3 4 5 6 7 8 9 10 B léch
chuan

Chiéu dai (Pon vi: mm)

M-1 20 20,5 20 20 20 20 19,5 20 20 195 | 1995 | 0,28

M-2 21 215 | 195 | 205 21 19 20,5 19 20,4 20 20,24 | 0,86

M-3 20 20,5 21 20,5 | 205 20 215 | 205 20 21 2055 | 05

Chiéu ngang (Pon vi: mm)
M-1 41 3,9 4 3,9 4 39 3.9 4 4 4 3,97 | 0,07

M-2 51 4,9 5 4,9 5 4,9 51 5 51 4,9 4,99 | 0,09

M-3 6,1 6 59 59 6,1 59 6 6,1 6 59 599 | 0,09

Két qua tir Bang 1 cho thy, chiéu dai trung binh ctia nhong ¢ Khay rau ci qua (M-1),
Khay d6 an chay (M-2) va Khay d6 an thuong (M-3) lan lugt 1a 19,95 mm, 20,24 mm va
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20,55 mm. Trong d6, chiéu dai I6n nhét trong 3 Khay roi vao Khay chira do in thuong c6 kich
thuoc 12 21,5 mm va chiéu dai ngin nhét roi vao Khay chira rau cu qua c6 kich thuoc 1
19,5 mm. Tiép theo, vé chi s6 chiéu ngang cua nhong, két qua ciing dién ra tuong ty va duoc
xép theo thir ty tir I6n bé dén 16n cu thé nhu sau: Chiéu ngang trung binh caa Khay rau cu qua
1a 3,97 mm, Khay chira thirc an chay 1a 4,99 mm va Khay thirc an thuong 1a 5,99 mm. Trong
do, chidu ngang bé nhat nam & Khay rau cu qua la 3,9 mm, chiéu ngang 16n nhat ndm o Khay
thire an thuong 1a 6,1 mm.

Ngoai ra, trong Khay chtra d6 an rau cii qua (M-1), nhong phat trién cham, thoi gian vong
doi dai hon hai khay con lai (4 ngay), kich thugc nhong nho, hinh thai dong déu; Khay chira
dd an chay (M-2) phat trién t6t va kich thuéc 16n hon so véi khay rau cu qua tuy nhién hinh
thai khong dong déu; Khay chira d6 an nha hang (M-3) phat trién nhanh nhat, kich thuéc ciing
I6n hon so véi hai khay con lai tuy nhién hinh thai khong ddng déu nhu Khay (M-1). Do dong
déu cua nhong dugc giai thich thong qua cac thong so dugc tinh ¢ Bang 1 tng véi cac chi sb
d6 lech chuan vé chiéu dai lan luot 12 0,28 dbi véi Khay rau ci qua (M-1), 0,86 cua Khay db
in chay (M-2) va 0,5 & Khay thtc an thuong (M-3). D6 léch chuan vé chiéu ngang 13 0,07 ddi
véi Khay rau cu qua (M-1) va 0,09 doi voi Khay chira thirc an chay (M-2) va Khay chira thirc
an thuong (M-3). Két qua nay duoc Iy giai do ham lugng dinh dudng cta mdi loai chat nén
khéc nhau nén téc do phat trién va sinh truéng cua nhong ciing khac nhau. Cu thé, di voi
Khay chira chit thai rau ca qua 1a hdn hop thai bo cua gian hang rau cu qua c6 dac tinh chira
nhiéu khoang chét, chét so (Cellulose) nhung nghéo vé ham luong Protein (dam), Lipid (béo),
Carbohydrate (bot duong) va ning lugng thap so véi 2 chat thai con lai. Trong 100 g rau ca
qua (vi du Ia man tim) sé c6 khoang 0,6 g protein, 0,2 g lipid, 3,9 g carbohydrate va nang lugng
chiém khoang 20 Kcalo [9].

Chat thai tir Khay nha hang chay 1a hdn hop duoc 1am tir dau phu I chinh cong thém co
thém rau cu qua c6 ham luong dinh dudng can dbi. Vi dy, trong 100g chat thai tir nha hang
chay c6 khoang 9,41 g protein, 5,29 g lipid, 2,35 g carbohydrate va ning lwgng chiém khoang
100 Kcalo [10].

Chit thai tir Khay nha hang thuong 1a hdn hop gom nhiéu loai thirc @n khac nhau gom
bun, com, thit, rau cu qua c6 ham luong Protein, Lipid, Carbohydrate cao hon hai loai chat
thai con lai. Tong nang lugng chiém khoang 800 Kcalo.

7 Néu danh gia theo murc d6 nang luong thi thtr tu chat thai duoc ?(ép tir cao dén thip, cu
thé nhu sau: Chat thai tir nha hang > Chat thai tir nha hang chay > Chat thai tir Rau cu qua
Ngoal ra, trong qua trinh nudi, vi tri cua cua au tring clng quyét dinh kich thuéc. Nhiing
4u tring nam ngoai ria so voi chat nén s& khé khin hon khi tiép can chat thai & trung tam. Do
d6, nhém thuong phai tron déu dé chét thai dwoc xir ly mot cach tot nhat.

3.2. Panh gia ty ¢ séng s6t caa nhgng rudi Linh Pen

Khi trimg ne, au triing duoc nuoi tiép trong 5 ngay. Sau do, nhém tién hanh tach bo chat
thai da su dung, dem can, do va dém tong khéi lugng cia au trang non (twoi) hay con goi la
au trung 5 ngay tudi. Au tring dugc chia déu vao 3 khay 1on véi s6 lugng 774 au trang moi
khay va tién hanh xu ly véi 3 loai chat thai khac nhau. Trong qué trinh nui can kiém soat do
4m va nhiét do theo quy dinh. Do 4m téi wu ciia RLD twong di dai khoang 60-80%. Viéc
kiém soat ¢ am dwa vao viéc so sanh tuong ddi gitra nhiét do chat nén va nhiét o khong khi,
d6 am khong khi duge do bang may do cam tay.

Sau khi xir ly chat thai, au tring chuyén doi thanh giai doan nhong cé Ty 1é song s6t nhu
sau:
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Bang 2. Ty I¢ song s6t (Survival rate) cuia 4u triing (N) rudi Linh Den
doi véi tung khay trong cac giai doan

Khay 56’1‘10’”9 éﬂu t,rl]ng S6 lugng r]hC{ng,séng s6t | Ty I¢ nhong sdng sot
trude khi xu ly (N7) sau khi xir Iy(Ns) (N)

M-1 774 536 69,25

M-2 774 771 99,61

M-3 774 677 87,47

Két qua tir Bang 2 cho thay, véi s6 luong au tring ban dau cia mdi khay 1a 774 con, sau
qua trinh xir Iy chét thai thi s6 lugng au tring chuyén thanh nhong da thay doi déng ke.

Két qua tinh toan ty Ié séng sot ciia nhong tai Khay chira rau cu qua (M-1), Khay chira
thirc n chay (M-2), Khay chira thirc an nha hang (M-3) lan luot 12 69,25%, 99,61%, 87,47%.
Khay rau cu qua c6 ty 1& hao hut cao nhat, dugc ly giai do qua trinh nudi phét sinh rat nhiéu
nudce ri rac tiét ra trong qua trinh phan hay rau ca qua, au tring chua thich nghi kip véi moi
truong qua am chira nhiéu nudc dan dén tinh trang chét va gay ra hao hut gan téi 30,75%.
Ngoai ra, mot yéu té chinh 1a do ning luong caa Khay rau ci qua thap. Céc chi sé dinh dudng
nhu protein, lipid, carbohydrate khong ¢am bao nén au tring thiéu thac an va khong thé phat
trién on dinh.

Tuong tu nhu Khay chira rau ci qua, Khay chira thirc an nha hang thuong ciing phat sinh
nudc thai. Luong nudc thai ri ra it hon nhung ham luong dinh dudng cia chat nén cao nén
khong gay hau qua nghiém trong. Ty 1¢ hao hut la 12,53%. Khay chira thire &n chay c6 moi
truong tét, it c6 nudc thai va dé am on dinh hon, ty 1& hao hut chiém chi s6 thap nhat khoang
0,39%. Diéu nay duoc ly giai do Khay chta thirc n chay c6 thanh phan chii yéu 1a dau phu
¢6 ham luong dinh dudng can dbi.

3.3. Panh gia kha niing phan hiy chit thai hiru co ciia rudi Linh Pen

Sau khi chia 4u tring vao 3 khay 16n, nhém tién hanh bo lan luot vao mdi khay véi khéi
lwong chit thai duoc thu thap tir gian hang rau cu qua, nha hang chay va nha hang thuong lan
luot 12 1.850 g, 2.100 g va 2.200 g. Mau dugc Iay cung mot ngay, duoc can va xir 1y so bo dé
d6 am cua chat thai pht hop véi moi truong sbng cua au tring khoang 70%. Sau thoi gian 20
ngay, au tring da chuyén qua giai doan nhong. Mau ciia nhong chuyén thanh mau nau den va
¢ xu huéng quan tu va sau d6 chung di chuyén ra khoi thire an. Nhom tién hanh tach nhong
ra khoi thuc an va do khdi lwong chét thai cua 3 khay. Chét thai con lai bao gdom thuc an con
du va chét thai ciia nhong dugc thai ra.

Bang 3. Kha ning phan hiy chat thai hitu co ctia rudi linh den

Khéi lugng chat nén Khéi lwong chat nén Hiéu suat xu ly
Khay , a3 A Lai At thas
lac dau (M1) con lai (Ms) chat thai (H)
M-1 1850 1100 40,54
M-2 2100 625 70,24
M-3 2200 860 60,93

Hiéu suét xu ly chat thai dwoc tinh bang thuong s ciia khéi lugng chat nén con lai trén
khdi lwong chat nén duoc bo ldc ban diu. Két qua duoc thé hién theo Bang 3, cu thé nhu sau:
hiéu suat xir ly cua Khay chira rau ca qua chiém 40,54%; Khay chira thirc 4n chay la 70,24%
va Khay chira thirc an nha hang 1a 60,93%. Khay thiic an chay c6 thanh phan chu yéu la tinh
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bot, c6 ham luong dinh dudng can d6i. Trong qua trinh nudi ty 1& hao hut thap nhat, do d6 hiéu
suat xur ly chat thai cao nhét chiém 70,24%, diéu d6 cho thy thirc an chay la loai thirc n phu
hop hon so véi hai khay con lai. Két qua nay c6 gié tri twong déng vai nghién ciru cia Rehman
et al. (2017) va Somroo et al. (2019) c6 hiéu suat xi ly chat nén déi vai thirc an tir dau phu
chiém tir 49,0% dén 72,4% [5, 6].

Khay rau cu qua hu hong c¢6 ham luong chét so, d6 am cao nhung ham lugng dinh dudng
thap. Ty 1¢ hao hut au trlng trong qua trinh nudi cling 16n hon so véi hai khay con lai. Ngoai
ra, viéc suy giam ) lugng au tring ciing anh huong rat 16n dén kha ning xt Iy chat thai va
hiéu suat dat 40,54% thap hon véi cac nghién ciu cia Giannetto et al. (2019), Lalander et al.
(2019) c6 hiéu SUAt Xt ly tir 46,7% dén 60% [7, 8].

Khay nha hang c6 téc do xu ly chét thai ciing kha cao chi dung sau Khay thuc an chay.
Day 1a khay hdn hop c6 hiéu suét xir ly chat thai khoang 60,93%, c6 két qua tuong dong voéi
nghién ciru cua Surendra et al. (2019) tir 51,5% dén 60% ddi v6i chat nén 1a thirc an thira &
Canteen [2].

Nhu vay, trong 3 khay tién hanh nubi thi nghiém thi kha ning xir ly chat thai ¢ Khay
chura thire dn chay ndi tréi hon 2 khay con lai. Hiéu suat xir ly cia Khay chira rau cu qua c6
gia tri thap nhat. Két qua nay c6 thé duoc ly giai do phan xir ly chit thai so bo khdng dat duoc
kich thudc tét nhét truée khi dem cho 4u trung xir 1y.

3.4. Panh gia tiém ning kinh té ¢ thé phat trién tir rudi Linh Pen

Mot muc tiéu khong kém phan quan trong d6 1a dénh gia tiém ning kinh té cia mé hinh
dé c6 thé tng dung, phat trién nang cao hiéu qua khi duoc trién khai ngoai thuc té. Nghién cau
tién hanh danh gi4 thong qua phén tich dong tién dau vao va dau ra cua ca qué trinh xir ly chat
thai bang rudi Linh den. Céc chi phi duoc phan chia thanh cac nhém véi y nghia khac nhau dé
tién danh gia va quan ly sau nay:

Nhom chi phi dau vao bao gom: nha ludi nudéi RLD, cam ga con, trieng rudi, khay nhua,
luGi cdng nghiép, dung cu sinh san, nhan céng, chi phi phat sinh. Trong d6, mot s6 dung cu
dugc mua va sir dung nhiéu 1an, cu thé: nha ludi nuéi RLD, khay nhua, ludi céng nghiép, dung
cu sinh san. DPi voi nha ludi nudi RLD duge dau tur tiéu tén nhidu kinh phi, tuy nhién né 1a
diéu kién bét buoc dé dam bao an toan vé sinh, cling nhu trénh thét thoat rudi truong thanh ra
khong gian bén ngoai. Trong thi nghiém nay, ching toi sir dung cam ga con c6 cau trac dinh
dudng can dbi dé tao moi truong song ban dau tot nhat cho au trung tir 1-5 ngay tudi. Tuy
nhién, cdm ga con c6 thé thay thé bang cac loai cdm khéc c6 cau tric dinh dudng tuong tu. S6
tién chi cho hoat dong nhan cang la nhiém vu kha quan trong. N6 ¢6 thé anh hudng dén chat
luong cling nhu tinh hi¢u qud cua bai toan kinh te Do do, Can chon lya nguoi pht hop hoac
trong giai doan dau, nguoi nui can tién hanh truyen dat thuc té, tranh nhirng sai 1am dang tiéc
xay ra. Théng ké chi phi dau vao dugc mo ta chi tiét trong Bang 4.
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Bang 4. Thong ké chi phi dau vao khi lam mé hinh nudi

STT Nguyeén vat liéu S6 lugng | Ponvi | Pon gia (d¢) | Thanh tién (d)
1 | Trang rudi 2 gram 15.000 30.000
2 Khay nhya (64x39%24) 4 cai 170.000 680.000
3 | Thitc an cho ga con 3 kg 13.000 39.000
4 | Ludi cong nghiép 3 cai 200.000 600.000
5 | Thanh gd (T4an dung c6 san) 0 céi 0 0
6 | Nha ludi nudi rudi Linh den 1 céi 4.500.000 4.500.000
7 | Thué nhan céng 1 nguoi 2.000.000 2.000.000
8 | Trong qué trinh nudi cé phét sinh thém mot s6 chi phi 10% 785.900

Téng cong 8.633.900

Theo Bang 4, tong chi phi du vao khi thue hién md hinh s& méat khoang 8 triéu 633 nghin
ddng.

Song song Vi chi phi dau vao thi s& c6 chi phi dau ra tuong trng. Cac san pham c6 duoc
tir RLD bao gom au trung tuoi, phan phdi tron, tramg, céc san pham phu khac. Tuy nhién, trong
nghién ctru ndy chi dé cap dén viéc ban san pham “trimg” cia RLD. Sau khi RLD sinh san
trong muing cong nghiép. Sb trang dugc thu lai khoang 10,59 g. Gia thi truong 1 kg tring dao
dong khoang 15-30 tri¢u ddng (s6 liéu duoc thu thap ¢ cac website uy tin bubn ban tring o thi
truong). Vi s6 tring nhu trén, ngudn tai chinh mang vé cho nguoi nudi khoang 317 nghin
dong.

Nhu d3 thao luan & trén, chlng ta c6 mot sé dung cu c6 thé tai sir dung ma khdng can dau
tu lai. Sau mot khoang thoi gian s& hdi von va dem lai logi nhuan cho ngudi nudi va quan trong
la giai quyét dugc van dé xu ly cht thai hiru co hién hitu.

Trong qua trinh tinh toan, dé tai da xay dung 2 truong hop cu the Truong hop 1: Vay
ngan hang va Truong hop 2: Vén ca nhan. Trong truong hop 1, sb tien dau tu ban dau
8.633.900 VND (theo Bang 4) vai lai suit 12%/nam dé chi tra cho tit ca chi phi. Truong hop
2, c& nhan ty bo ra s6 tién truéc ma khong tra 13 suat. Trong ca hai truong hop déu can bo ra
40.000 VNP tién mua cam b sung, chi phi la 440.000 VND/11 thang. Céc chi phi dau ra, dau
Va0 va tinh toan thoi gian hoan vén duoc mé ta cu thé & Bang 5, Hinh 2 duéi day:

Bdng 5. Tinh toan thoi gian hoan vén

STT Nguyeén vt liéu S4 tién uéc tinh (VNB)
1 Chi phi mua thirc @n ga con tir thdng tha 2 tré di (11 thang) 440.000
2 | Tién vay ngan hang va tién ldi trong nim dau 9.669.968
3 | Loi nhuan thu dugc tir viéc ban tring rudi 3.600.000

Kha ning loi nhuan duoc thé hién nhu sau:
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—e—S6 tién loi nhudn Puong hoan vén —e—5S6 tién loi nhudn DPuong hoanvén  6.570.032
5.551.464
3.410.032
2.135.236
-914.968 ~ 250.032
/‘ﬁ; A@ss
-6.069.968 -6.069.968
Nam1l Nam2 Nam3 Nim4 Nam$5 Nim 1 Nam?2 Nam 3 Nam 4 Nim 5
a) Truong hop 1: Vay ngan hang b) Trweong hop 2: Von ti co

Hinh 2. So sanh thai gian hoan vén sir dung vén ngan hang va vén tu cé

Qua qua trinh tinh toan cho hai truong hop, két qua cho thiy co hoi dau tu bang viéc mo
phong & cap phong thi nghiém s& c6 thoi gian hoa von sau 3 nam. Chi phi dau tu ban dau
khong qué Ion va thoi gian hoa von cia 2 phuong an khong chénh 1éch nhiéu, nén cé thé st
dung vay ngin hang hay ding tai chinh c4 nhan dé mo rong, nang cao san luong trang. Loi
nhuan dem lai tir viéc nudi rudi Linh Pen 1a 6n dinh.

4. KET LUAN

Két qua nghién ciu cho thiy RLD ¢6 kha ning sinh truéng va thich nghi tdt trong cac
loai chét thai hiru co khac nhau va dugc xép theo thir tu tir cao dén thap: Khay chira thire an
chay, Khay chtra thire an nha hang va Khay chira rau cu qua. Hiéu suat xu ly chat thai coa
Khay chira rau cu qua la 40,54%, Khay chua thirc an nha hang 60,93% va Khay chura thire an
chay chiém 70,24% da g6p phan rit ngian dwoc thoi gian phan hiy rac hiru co trong tu nhién
va han ché mui hdi trong qua trinh phan huy. Trong d6, Khay chira thirc dn chay c6 kha ning
xir y chit thai cao nhit dat 70,24%, con Khay rau cu qua c6 hiéu suit thip nhat chiém 40,54%.

Vé tiém ning kinh té, md hinh xu Iy réc hiru co bang RLD c6 chi phi thap, c6 thé 4p dung
véi quy md gia dinh hoac mot thén xém & cac khu vuc ngoai thi va ndng thén. Ngoai ra, cac
san pham tir rudi Linh Pen c6 thé mang lai nhiéu loi nhuan tir viéc kinh doanh tét nhu trang,
phan bon, kén nhong, Xac rudi, v.v.

5. KIEN NGHI

Nghién ctru ndy da danh gia kha ning thich nghi t6t cia RLD trén cac loai chét thai hitu
co cling nhu khd nang xt Iy cua ching. Trong nhing nghién ctu tlep theo, chdng tbi s& hudng
dén viéc bo sung thém céc yéu té nhu gia ting s6 lwong mau (au trung) va do lap caa thyc
nghiém trén quy md 16n ciing nhu nghién ciru véi loai chat nén don dong.
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ABSTRACT

RESEARCH ON ORGANIC WASTE TREATMENT BY BLACK SOLDIER FLIES
(HERMETIA ILLUCENS) AT PILOT SCALE

Nguyen Vu Hoang Phuong?!, Le Minh Thanh?,
Tran Thanh Tu?", Nguyen Thi Thu Thao?,

Bui Thi Ngoc Ha', Huynh Thi Thanh Tuyet?
'Ho Chi Minh City University of Food Industry
’International University, VNU-HCM

*Email: tttu@hcmiu.edu.vn

Applying Black Soldier Flies (BSF) as biological method for organic wastes treatment is
one of new methods which is environmentally friendly by reducing the wastes to be disposed
in landfills as well as reserving water and land resources. In this study, we apply BSF for
treating three different groups of organic wastes, including fruit wastes, wastes from
vegetarian restaurants, and wastes from non-vegetarian restaurants collected at Son Ky Ward,
Tan Phu District, Ho Chi Minh City, Vietnam. Results show that the BSF larvae have different
growth and reproduction ability in different substrates, highest potential in vegetarian
restaurant’s substrate and lowest potential in fruit substrate. In which, the effectiveness of
waste treatment in vegetarian restaurant’s substrate is highest and in fruit substrate is lowest.
These models have high economic efficiency if being applied at household scale and in rural
areas.

Keywords: Black soldier flies, organic wastes, larvae, Hermetia illucens, growth ability, cost-
benefit.
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