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TOM TAT

Giun dat c6 ham hrong protein rit cao, chiém dén 68 - 70% vat chat kha, lipid 7- 8%, hydratcarbon
12 - 14% va tro 11 - 12%. Do ¢6 ham hrong dam cao va chita diy d cé4c axit amin thiét yéu nén giun
d4t duoc xem 1a ngudn dinh dudng bé sung quy gia cho gia stic, gia cim, tom...O linh vuc trong
trot, dich giun duoc st dung nhu thanh phan chinh ctia phan bén 14, gitp cay tréng sinh truéng
va phat trién tot. Pam giun dat con duoc st dung trong cac moi truong nudi cay vi sinh vat, cac
loai nam duoc lieu quy hiém. Giun tuoi c¢6 ham luong dinh duéng cao nhung viéc sit dung giun
twoi lai gay nhiéu kho khan trong qué trinh bao quan, st dung va thwong mai hoa. Dé thuan loi
cho viéc bao quan va sit dung, muc tiéu ctia nghién ctru nay la tao bét giun tir dich giun sau thiy
phén. Bing phuong phap khéo sat 4nh hudng ciia timg yéu t6 say dén chat luong bét giun da tim
ra duge diéu kién t6i tru nha sau: Dich thiy phéan giun duoc phoi tron voi 12% cam gao va 3% axit
fomic, tron déu. Sau dé, tién hanh siy hon dich & khong khi lanh khé, thiét bi sdy thing quay co
duwong kinh 880 mm, nhiét do 55°C; toc do dao tron 20 vong/phit; toe do théi khi 1 m/s; thoi gian
sdy 10 gio. Sau do san phidm duoc dong trong bao bi Al/PE, & diéu kién nhiét do thuong, han ché
anh sang truc tiép. Sau 6 thang bdo quan, bot giun c6 dang min, mau nau vang, mui dic trung
giun; c6 do 4m 9,9%; protein téng s6 48,04%; nite amin 26,91%; lipid 8,41%; duong 27,45%; tro tong
4,61%; kim loai nang dat theo Quy chudn ky thuat Quoc gia vé san phdm thirc n chan nuoi QCVN

01-183: 2016/BNNPTNT.
Tt khoéa: Dich giun, bot giun, sdy.

1. DAT VAN BE

Protein dong vat cung cdp cho thirc an chan
nudi ngay cang khan hiém va tré nén quy gia, sinh
khoi giun dat 1a mét trong nhitng ngudn protein
trién vong nhat dap tmg dugc ca hai tiéu chi giau
dinh duong va gia thanh thap. Do c6 ham luong
dam cao va chira day da cac axit amin thiét yéu
nén giun dat duoc xem la ngudn dinh dudng béd
sung quy gia cho gia stc, gia cam va tom. Viéc bé
sung giun dat vao khiu phan an cta ga sé gidp
kich thich thém &n, ting trong nhanh, rut ngin
duoc thoi gian nuéi. Cac két qua teong ti ciing thu
dugc khi bé sung vao khiu phan an ctia cac loai
gia stic khac nhu heo, bo.... Déi voi tom, dac biét &
giai doan 4u trung, giun dat tu phan duoc xem la
loai thitc an chat lwong cao, gitip tom phat trién
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nhanh va ting sitc dé khang. O linh vuc trong trot,
dich giun duoc st dung nhu thanh phin chinh cia
phan bén 14, gitip cay trong sinh truéng va phat
trién tot. Pam giun dat con dugc st dung trong
cac méi truong nudi cay vi sinh vat, cac loai nim
duoc liéu quy hiém.

Mac di, giun tuoi ¢6 ham lugng dinh dudng
cao nhung viéc st dung giun tuoi lai gy nhiéu
khé khin trong qua trinh bdo qudn, st dung va
thuong mai. Muc dich cta nghién ctu nay la khic
phuc nhitng van dé trén; giun thit da duoc thay
phan thanh dich giun tir phan c6 ham lugng dam
cao sé duoc dem di sdy tao bot giun sau thity phan.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vatliéu

- Dich giun giau axit amin ¢6 ham lugng nudéc
52,73%, protein téng s6 15,82%, nito amin 8,32%,
lipit 1,83%, dudmg 1,73%, tro tong 1,38%, kim loai
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nang (As, Pb, Cd, Hg), téng s6 vi sinh vat hiéu khi
va vi sinh vat gay bénh (E. coli Salmonells) déu
déu dat yéu cau theo QCVN 01-183: 2016/
BNNPTNT [1]. Dich giun do Vién Co dién Nong
nghiép va Cong nghé sau thu hoach cung cap.

- Cam gao, cam ngd, axit formic, canxi

cachonat, axit xitric, NaCl, sodium benzoate
(E211)... (Viét Nam).

- Thanh phan cac chat dinh dudng chinh trong
cam gao (100 g): calori 316 KJ, lipit 21 g, chat béo
bao hoa 4 g, chiat xo tieu hoa duoc 21 g,
carbohydrat 28 g, duong 0,9 g, protein 13,3 g,
vitamin E 4,9 mg, vitamin B6 4,1 mg, canxi 57 mg
[Sunny-eco.vn].

- Thiét bi thi nghiém: May votex (Pic); ta
lanh 4°C (Sanyo), ta lanh sau -20°C va -80°C (Sanyo
ultralow, Nhat Ban); may say khéng khi lanh kho,
kiéu thung quay, duong kinh thung sdy 880 mm,
toc do quay diéu chinh vé cap 5-50 vong/phut, hop
petri, ong nghiém, pipet, que trang, binh tam giac,
ong dong, gidy ban thim, gidy loc, can...

2.2. Phuong phap xt Iy nguyén liéu

Dich giun sau thiy phan duge bd sung axit
fomic, cam gao voi cac ty 1é khac nhau nham han
ché sy mat mat ham luong protein hoa tan khi sy.

boi chimg: Dich giun sau thily phan;

TN1: Dich giun sau thuy phan + 3% axit formic
+ 10% cam gao;

TN2: Dich giun sau thay phan + 3% axit formic
+ 12% cam gao;

TN3: Dich giun sau thity phan 3% axit formic +
14% cam gao.

2.3. X4c dinh thong s6 cong nghé dé tao ché
phdm bot giun

Cac thi nghiém siy duoc tién hanh voi luong
san phiam thu duoc tir 500 kg giun tuoi. Qua trinh
nay dugc thuc hién trén may sdy, co diéu chinh
nhiét do sdy, téc do thdi khi, hen gio tu dong.

Xic dinh nhiét do say:

Vit lieu duoc siy voi nhiét do cia tac nhan say
bién thién 45°C, 50°C, 55°C va 60°C. Cé dinh cac
thong so khac cta qué trinh sdy nhu téc do thdi
khi 1 m/s, thoi gian say 10 gio, toc do dao tron 25

vong/phut. Sau do, thu san phdm bét giun dem di
nghiém thanh bot; xac dinh do dm va ham luong
protein tong sé trong san pham.

Xdc dinh téc do dio tron:

Cac thong sb sdy duoc gitt ¢6 dinh ¢ nhiét do
55°C, téc do thdi khi 1 m/s, téc do dao tron 15, 20
va 25 vong/phut. Sau 10 gio siy thu héi va xac
dinh d6 4m va ham luong protein téng so trong
san pham.

Xic dinh thoi gian sdy bot giun:

Cac thong sb sdy duoc gitr ¢6 dinh ¢ nhiét do
55°C, toc do dao tron 20 vong/phut, toc do thdi khi
1 m/s. Thoi gian sdy khao sat & 8,5, 9,0, 9,5, 10,0
va 10,5 gid. Sau do6, thu hdi va xac dinh do 4m va
ham lugng protein téng so trong san phdm.

2.4. Nghién ctru lira chon bao bi

Bét giun duoc bio quan bing cic loai mang
sau:

- Mang 1 lop: PE (Polyethylene), PVDC
(polyvinylidende cloride), Al-Foil (14 nhém mong),
MDPE (Medium Density Polyethylene) va HDPE
(High Density Polyethylene);

- Mang 2 lop: Ny/PE, BOPP/PE, Al/PE (Loai
mang ghép duogc tao ra béi 2 1op vat liéu bao bi,
muc tiéu tang can khi, gitr Am, gitr mui...);

- Mang 3 lop: BOPP/AI/PE va PET/Al/PE
(Loai mang ghép duoc tao ra boéi 3 1op vét liéu bao
bi);

- Mang 4 16p: POPP/PE/Al/PE (Loai mang
ghép duoc tao ra boi 4 1op vt liéu bao bi);

- Mang 5 lop: PET/PE/Al/PE/LLDPE (Loai
mang ghép duoc tao ra boi 4 16p vat liéu bao bi).

Tat ca cac mau dugc bao quan & diéu kién
thuong. Lira chon loai mang bao quéan dua vao két
qua danh gia d6 4m va ham luong protein téng s6
ctia san pham sau 01 thang bao quan.

2.5. Xac dinh ché @6 bao quan

Ché pham bot giun duoc dong tii trong mang
Al/PE, duwoc nghién ctru bao quan & diéu kién
nhiét do 4 - 10°C va nhiét d6 phong. Panh gia chi
tiéu do 4m va ham luong protein téng s6 cta san
pham sau 3 va 6 thang bao quan.
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Sau khi da chon duoc diéu kién bao quan, ché
pham tiép tuc duoc theo doi sau 6, 12 thang bao
quan, roi danh gia chi tiéu hoa ly va ATTP.

2.6. Hiéu sudt thu héi protein

Hiéu sudt thu hdi protein (%) = N/No x 100.

Trong do: N 1a ham luong nito tong s6 trong
bét giun sau khi sdy (%); No 1a ham luong nito
téng sé trong dich giun trudc khi sy (%).

2.7. Phuong phap phan tich

Phan tich hoa ly: Ham luong protein téng s6
(TCVN 4328: 2007), ham luong lipit (TCVN 4331:
2001), ham luong nudce - d6 4m (TCVN 4326:2001),
tro tong sd6 (TCVN 4327: 2007), ham luong cac axit
amin (TCVN 3707: 1990).

Phan tich kim loai nidng: ham lugng As (TCVN
11046: 2015), ham luong Pb (TCVN 8129: 2009),

ham luong Cd (TCVN 8126: 2009), ham luong Hg
(AOAC 971-21).

Phan tich vi sinh: £, coli (TCVN 7924-2: 2008),
Salmonella (TCVN 10780-1: 2017), tong vi khuan
hiéu khi (TCVN 4884-1: 2015).

2.8. Phurong phép xtt ly s6 liéu

Xir Iy s6 liéu bang phan mém Excel va SPSS.
8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién cttu phuong an xir ly nguyén liéu
Sau qua trinh thiy phan, dé dam bao van chuyén

va bao quan san pham cta giun duoc tot nhat, dap
tng duoc nhiéu nhu cau st dung san pham tir
giun, can tién hanh ché bién thanh bot giun. Dich
giun sau thiy phan c¢6 dic tinh chira day da céac
loai axit amin, vitamin, chat khoang va vi luong
can thiét cho gia stic, gia cam va thdy san. Pic
biét, giun con cé cac loai kich thich t6 sinh
truéng tu nhién... nhitng chat nay von nhay cam
voi nhiét khong dé dang gitr duge chat luwong va
ham luong néu khong bd sung chat tro say. Tuy
nhién, khi bé sung chat tro sdy c6 thé sé anh
huéng dén yéu cau chi tiéu chit lugng cta ché
phdm sian pham bét giun cin dat nhu do 4m <
10%, protein téng s6 > 45%, nito amin > 25%, lipit >
7%, duong > 10%, tro téng < 16%, kim loai niang
(As, Pb, Cd, Hg), tong so vi sinh vat hiéu khi va vi
sinh vt gay bénh (£ coli, Salmonells) déu dat
yéu cau theo quy dinh.

() thue nghiém nay, dé xi ly vat lieu sdy duoc
tién hanh theo phuong phap ctia Istigomah I. va cs
(2009) [3] co cai tién két hop voi mot sé dac tinh
ma dich giun thay phan c6 ham lugng protein tong
s6 15,82%, nito amin 8,32%, lipit 1,83% va ham
luong duong 1,73%, cong thirc thi nghiém duoc
thiét lap nhu sau: TN1: Dich giun + 3% axit formic
+ 10% cam gao, TN2: Dich giun + 3% axit formic +
12% cam gao, TN3: Dich giun + 3% axit formic +
14% cam gao. Két qua thi nghiém dugc thé hién
trong bang 1.

Bang 1. Anh hudng clia phuong 4n xt Iy nguyén liéu

Cong thie danh | Ham luong protein | Hiéu suat thu hoi b6 am
gia téng so (%) protein (%) %)
TN1 49+ 0,78 92,2 11,1
TN2 48+ 0,75 93,4 9,7
TN3 46 + 0,84 93,1 9,5

Két qua & bang 1 cho thady, dé xt ly nguyén
litu voi 3 phuong an khac nhau déu cho san
phdm cé d6 4m va hiéu sudt thu hdi protein tuong
d6i 6n dinh. Tuy nhién, dé san phdm bot giun dap
g duoc yéu cau ctia ché pham dé ra da lua chon
cong thte 2 voi thanh phan phéi tréon nhu sau:
Dich giun sau thiy phan + 3% axit formic + 12%

cam gao cho cac nghién citu ti€ép theo. Ham
lugng protein trong dang bot co6 giam nhung
khong nhiéu so véi dich giun thdy phan trudc
sdy, diéu nay co thé nho su bd sung axit formic
trong vat liéu khi sdy, tao moi truong pH thap,
nén co chic nang bao vé cac axit amin, vitamin...
man cam voi nhiét do [3].
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3.2. Anh hudng ciia cac yéu t6 cong ngheé tao
san phdm bot giun

321 Anhh wong cua nhiét do

Trong thi nghiém nay, nhiét do siy san pham
duoc khao sat la 45°C, 50°C, 55°C va 60°C. Sau 10
gio thu hoi san pham. Két qua & bang 2 cho thay,
nhiét do siy qua thap hay qua cao déu c6 nhimg
tac dong bat loi cho qua trinh sdy bot giun. Nhiét
do khong khi sy 1a 45°C va 50°C thi do 4m céc hat
vat liéu sdy van con kha cao, khong dat yéu cau,
san pham bam nhiéu vao thiét bi sdy nén lam giam
hiéu suat thu héi san phadm. Nhiét do khong khi
sdy cao trén 60°C thi mac du dat do 4m kha tot

nhung lam cho mot it vat liéu sdy bi chay, bam lén
thanh thiét bi, san pham sau sdy giam mui thom va
mau ctia khéi hat khong dong déu vi lép cudi cling
cua vat liéu sdy bi chay, dong thoi ciing lam gidm
hiéu suat thu héi san phdm sau siy. Nhiét do
khong khi sdy 55°C 1a thich hop nhat, khi do hiéu
suét thu héi protein 1a 93,5%; do 4m san phim la
9,72% va ham luong protein la 48%. Bot giun co
mau nau vang. Két qud nay ctng phu hop voi
nhiéu nghién ctu trén thé gioi cho thdy, doi voi
sdy tao bot giun, nhiét do sdy tot nhat khoang 55°C
[2]. Do vay, nhiét do sdy 55°C la mot thong so
duoc Iya chon.

Béng 2. Anh huéng ctia nhiét do sdy dén chit luong sin phidm

Nhiét do say Ham luwong protein | Hiéu suat thu hoi Do am
(C) téng so (%) protein (%) %)
45 48,1+0,75 84,2 15,0
50 47,9+0,79 89,3 11,07
55 48,0+ 0,81 93,5 9,72
60 47,8 0,80 89,7 9,57

3.2.2. Anh huong cia téc do ddo tron

Toc do dao tron vat lieu sidy la mot trong
nhimg yéu t6 quan trong clia qua trinh siy san
pham. Toc do dao tron manh thi & gitta khéi G sé
thiéu sir tiép xtc voi khong khi, sé 1lam kho cuc bo

& bé mat ngoai ctia khoi sdy, con néu téc do dao
tron kém thi sé 1am chay vat liéu sdy, do dé sé anh
hudéng dén chat luong san phdm siy. Thi nghiém
duoc tién hanh voi cac toc do dao tron vat liéu say
khéc nhau tir 15 — 25 vong/phit.

Béng 3. Anh huéng ciia téc d¢ do tron dén chit lugng san phim

Toc (Z(f) dé\o trén Vt'Elt lieu Ham}uong protein Hiéu suét thu héi Do 4m (%)
say (vong/phut) tong so (%) protein (%)
15 48,1+ 0,80 91,6 1152
20 48,1+ 0,80 95,6 9,60
25 47,8+ 0,80 93,5 9,55

Két qua cho thdy, toc do dao tron 20
vong/phut thi qua trinh siy bt giun tot nhat. Téc
do dao tron 15 vong/phut thi qua trinh sdy kém,
xay ra khé cuc bo, do 4am ciia san phdm sau say
cao, khong dat véu ciu dsi voi chi tiéu san phdm
say. Khi téc @o dao tron khéi u la 25 vong/phut, do
am khoi G dat yéu cau, nhung xay ra hién tuong
chay bé mat san phdm sdy, lam anh huong dén
hiéu suit san phim sau sdy. Diéu nay c6 thé do

that thoat do 4am nhanh dan dén hién tuong chay
bé mat san phdm. Vi vay, toc do dao tron khoi say
14 20 vong/phut duoc lua chon cho qua trinh sdy
bét giun.

3.2.3. Anh huéng thoi gian siy

Trong qua trinh sdy bot giun co thé dé dang
nhan ra rang, nhiét do va thoi gian sidy c6 moi
quan hé qua lai véi nhau, nhiét do cang thap thi
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thoi gian sdy sé cang lau va nguoc lai. Nhiam tiét
kiéem duwoc niang luong ding cho qué trinh siy,
thue nghiém tién hanh khao sat & cac thoi gian say

khac nhau: 8,5, 9,0, 9,5, 10,0 va 10,5 gio. Két qua vé
hiéu suat thu héi protein, do6 4m va ham luong
protein ctia bét giun duoc trinh bay & bang 4.

Bang 4. Anh hudng ciia thoi gian sy dén chat lvong san phdm

Thoi gian say Ham lugng protein | Hiéu sudt thu héi Do am
(gi®) téng so (%) protein (%) %)
8,5 48,0+ 0,81 82,8 16,31
9,0 479+ 0,80 89,1 12,30
9,5 48,0+ 0,77 92,7 11,67
10,0 48,0+ 0,80 95,8 9,71
10,5 47,8+0,78 95,2 9,30

Thoi gian sdy c6 anh hudng rat 1on dén chat
luong san phdm sau sdy. Néu két thiac siy som thi
dd 4m san phim chua dat toi da, néu két thuc
muon thi sé anh huéng dén chat luong clia san
pham ciing nhu lam ting chi phi san xuat. Két qua
& bang 4 cho thay, d¢ 4m cda san phdm giam dan
theo thoi gian sdy va dat tai vu sau 10 gio, khi do
bét giun o hiéu sudt thu héi protein 1a 95,8%, do
4m san phdm la 9,71%. Nhu vay, thoi gian sdy bot
giun toi rru 1a 10 gio.

Tt nhimg két qua nay, da dua ra thong so clia
phuong phap siy trén thiét bi sdy thung quay co
duong kinh 880 mm la: Nhiét do 55°C, toc do théi
khi 1 m/s, toc d6 ddo tron 20 vong/phuat. Sau 10
gi¢r thu dugc san phdm bot giun dem di nghién
thanh bét, réi dong trong bao bi.

3.3. Xac dinh diéu kién bdo quan ché phim
bot giun

3.3.1. Nghién citu lira chon bao bi thich hop
cho ché phim

Trong qua trinh san xuat va phan phéi hang
hoa, bao bi c6 chitc ning bao vé san phidm trong
moi truong kin, ngan can do 4m khong khi, tranh
anh sang, tranh tac dong cua cac luc bén ngoai,
giit cho tinh chat ctia san phim duoc 6n dinh trong
mot thoi gian nhat dinh. Vi ché phidm bét giun co
dac tinh hoa tan duwoc trong nudce, dé bi hat 4m
nén viéc lea chon loai bao bi thich hop dé bao quan
ché phdm Ia rét cin thiét. Sau khi khao sat dac tinh
ctia mot so loai bao bi 116p va nhiéu 16p (mang kép),

trong nghién ctru nay da Iua chon mot sé loai bao bi
dé bao quan ché phim. Két qua vé do 4m va ham
luong protein ctia san phdm sau 6 thang bdo quan
trong cac loai mang khac nhau dugc trinh bay &
bang 5.

Két qua cho thay, san pham bot giun trude bao
quan c6 do 4m la 9,7% va c6 ham luong protein
twong tng la 48%. Sau 6 thang bao quan, ham
lugng protein ctia ché phdm bot giun dugc bao
quan bing cac loai mang khac nhau hau nhu
khong doi, con dé 4m cé sir khac nhau. Trong cac
loai mang 1 1op thi mang Al-Foil c6 kha niang bao
vé san ph4dm tot nhat, sau 6 thang bao quan, do Am
ctia ché pham thay dai khong nhiéu. Nhung so voi
mang kép thi loai mang nay tranh 4m tot hon so
voi mang 1 16p. Do dm chia san phidm bao quan
trong cac loai mang nay hau nhu khong thay déi
so voi khi méi dong goi. O loai mang ghép thi
mang c6é 14 nhém tranh 4m tot nhat, diéu do da
chimmg minh vai tro cta lop 14 nhém moéng trong
vat liéu tao mang, c6 dugc két qua nay 1a do ngoai
cac tinh chat vé do bén héa hoc, bén nhiét do, bén
co hoc, mang nhom con c6 mot s6 tinh chiat ma
cac vat lieu khac khong c6 duoc, do 1a tinh chong
khi, do &m va anh sang rat tot. Xét vé mit kinh té,
cic loai mang ghép cang nhiéu 1op gia cang dat.
Do vay, dé phu hop cho viéc dong géi san phim
duogc an toan, dong thoi co hiéu qua kinh té, mang
Al/PE dugc lua chon cho bao quan san phiam bot
giun.
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Béng 5. Su thay ddi do 4m va ham luong protein cia bot giun sau 6 thang bao quan bing cac loai mang

T Loai bao bi Do 4m (%) Srii;’ﬁf
San phiam trudc bao quan 9,7 48,0
A | Mang 1lop
1 Polyethylene 11,51 47,9
2 PVDC (Polyvinylidende Cloride) 10,9 48,0
3 Al-Foil (I4d nhém mong) 10,1 479
4 MDPE 10,8 48,0
5 HDPE 10,52 47,7
B | Mang 216p
1 Ny/PE 10,02 48,0
2 BOPP/PE 21 48,1
3 Al/PE 9.9 48,04
C | Mang 3 1op
1 BOPP/Al/PE 9,7 48,0
PET/Al/PE 9.9 48,1
D | Mang41l6p
1 POPP/PE/Al/PE 9.9 48,0
E | Mang 51op
1 PET/PE/Al/PE/LLDPE 98 48,0

3.3.2 Xdc dinh diéu kién bdo quan

Bot giun bao quan trong mang AL/PE sé duoc
tiép tuc nghién ciru bao quan & cac diéu kién nhiét
do 4°C - 10°C va nhiét do phong. Két qua sau 3
thang va 6 thang bao quan & ca 02 ché do thi do

am va ham luong protein ctia san phim hau nhu
khong co6 su bién ddi so véi ban dau. Vi vay diéu
kién bdo quan ¢ nhiét d6 moi truong (25°C - 30°C)
duoc chon cho bao quén san phdm bot giun.

Béng 6. Anh hudng ctia nhiét 6 bao quan dén chét luong sin phim

i e Trudc khi bao quan Sau 3 thang Sau 6 thang
Nhiét do bao — . —% A 2 ?
i Do am Ham luong Poam | Hamluong | Po am | Ham luong
(%) protein (%) (%) protein (%) (%) protein (%)
4°C - 10°C 9,7 48,0 9,7 48,0 9,74 48,0
Nhiét do moi
truong 9,7 48,0 9,7 48,0 9,9 48,04
(25°C - 30°C)
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Ché phidm bot giun sau 6 thang bdo quan &
nhiét dé phong, noi kho rao, thoang mat, khong co

anh sang truc tiép dupc dua di danh gia chat
luong. Két qua duoc trinh bay & bang 7.

Bang 7. Cac chi tiéu héa ly va vi sinh cfia ché phdm bét giun trude va sau khi bao quan 6 thang

TT | Tinh chit ctia sin phim Pon vi Trude khi bao quan Saé?ﬁ‘;ﬁg‘;a“
A Chi tiéu hoa, ly

1 b6 dm % 9,7 9,9

2 Protein tong so % 48 48,04

3 Nito amin % 26,93 26,91

4 Lipit % 8,50 8,41

5] Duong % 28,02 27,45

6 Tro tong % 4,6 4,61

B Chi tiéu vi sinh

1 E. coli CFU/g KPH KPH

2 Salmonella CFU/25 g KPH KPH

3 Téng s6 VSVHK CFU/g 8,0x10° 7,8 x10°

C Nhan xét cam quan

1 Mau sic Mau nau vang Mau nau vang
2 Mui Mui dic trung giun | Mui dac trung giun
3 Trang thai Bét min Bot min

*Ghi chu: KPH: khong phat hién nghia I duoi nguong phat hién cua phuong phap; VSVHK: Vi sinh

vat hiéu khi

S6 liéu & bang 7 cho thiy, sau thoi gian bao
quén 6 thang & diéu kién thich hop, chat luong ché
pham bét giun gan nhu khong thay déi so véi ban
dau vé toan bd cac chi tiéu nhu hoéa ly, vi sinh.
biéu kién thich hop dé bao quan ché pham bot

Dich giun thiy phin
4. KET LUAN

Pa xac dinh duoc mot so6 diéu kién thich hop
dé say dich giun. Cu thé nhu sau:

Phuong phap xit ly nguyén liéw: Dich thay
phan giun duoc phoi tron véi cam gao theo ty 1é:
Dich giun + 12% cam gao va 3% axit fomic, tron déu.
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giun la dong tui trong bao bi Al/PE, bao quan ¢
noi kho réo, thodng, tranh 4nh sang truc tiép voi
nhiét do tir 5 - 35°C. O diéu kién nay, ché phdm én
dinh it nhat duoc 6 thang voi d6 4m va cac chi tiéu
hoa Iy ctia ché pham khong thay doi.

Bot giun

Ché do say: Tién hanh sidy hén dich & khong
khi lanh khé véi nhiét do 55°C, toc do dao tron 20
vong/pht, duong kinh thiét bi sdy thung quay 880
mm, téc do théi khi 1 m/s, thoi gian siy 10 gio.

Béao quan ché phdm bang bao bi Al/PE, ¢ diéu
kién nhiét d¢¢ thuong, han ché anh sang truc tiép.
Sau 6 thang bao quan, bdt giun c6 dang min, mau
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nau vang, mui dac trung giun, d6 4m 9,9%, protein
tong s 48,04%, nito amin 26,91%, lipit 8,41%, duong
27,45%, tro tong 4,61%, kim loai nang: As 1a 1,36
mg/kg, Pb 1a 0,16 mg/kg, Cd 1a 0,09 mg/kg, Hg:
KPH, tong s6 vi sinh vat hiéu khi va vi sinh vat gay
bénh (E. coli, Salmonelld) déu dat theo Quy chuidn
ky thuit Quoc gia vé san pham thic an chan nudi
QCVN 01-183: 2016/BNNPTNT.

LOI CAM ON

Xin cam on su hd tro kinh phi cia So Khoa
hoc va Cong nghé thanh pho Ha Ngi cho dé tai
“Nghién cuu phat trién cong nghé va ché tao
thiét bi phuc vu cho nudi va san xudt mot sé ché

phidm tir giun lam nguyén liéu cho thirc 4n chan
nuoi”,
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A STUDY ON MANUFACTURE TECNOLOGY IN PRODUCING EARTHWORM POWDER FROM
EARTHWORM HYDROLYSATE

Le Xuan Hao, Nguyen Thi Hong Ha, Vu Thu Diem, Nguyen Trong Uyen

Summary
Earthworms contain great level of protein with about 68 -70% of dried weight. In addition,
earthworms also have 7-8% of lipid, 12-14% of hydratcarbon and 11-12% of ash. With extreme
level of protein and having most of essential amino acids, earthworm is considered as valuable
supplement nutrient for livestocks, poultries and shirmps...In agronomy, hydrolyzied
earthwrom is also used as the main component of fertilizers which is crucial for crop growth and
development. Moreover, protein from earthworms is also utilized in growth medium of
microbacteria and especially precious medicinal mushrooms. However, despite having excessive
level of nutrition, there are still difficulties in storage, consumption and commercialization of
freshworm product. Therefore, to provide good solutions for these problems, in this report, we
optimized the method on producing earthworm powder from earthworm hydrolysate. By testing
consequences of different factors in drying process, we found the optimal condition for drying is
as follows: the earthworm hydrolysate was added with 12% of rice bran and 3% of fomic acid, the
mixture was then mixed well. Next, the mixture was dried in dried-cold air at 55°C for 10 h with
rotating 20 rpm/min and air flow speed 1 m/s. The final product was then packed in AL/PE bags,
stored at room temperature and avoided from direct sunlight. After 6 months of storage,
earthworm powder showed: Smooth and fine structure with yellow color and typical smell, 9.9%
moitrure, 48.04% total protein, 26.91% amino nitrogen, 8.41% lipid content, 27.45% sugar and 4.61%
total ash; the content of heavy metal meets national technical standards for products used in
livestock breeding of the Ministry of Agriculture and Rural Development, No. QCVN 01-183:

2016/BNNPTNT.
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