KHOA HOC CONG NGHE

GIA TRI DINH DUONG CUA AU TRUNG NGAI SAP LON
Galleria mellonella (LEPIDOPTERA: PYRALIDAE)
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Ngai sap lon (Galleria mellonella), thuong duoc st dung trong nghién cttu thirc an cho déng vat nuoéi lam
canh hodc 1a vat cht cho céc loai ong ky sinh trong d4u tranh sinh hoc. Nghién cttu nay chi ra gia tri dinh
dudng clia 4u trung ngai sap lon nuoi bang thic dn nhan tao. Két qua nghién ctu cho thay ty 1é protein 1a
43,12% va lipit 1a 44,24%. Trong d6, protein bao goém 15 loai axit amin, véi 7 loai axit amin thiét yéu, 4 loai axit
amin thiét yéu c6 diéu kién va 4 loai axit amin khong thiét yéu. Lipit bao gdm 7 loai axit béo voi 4 loai axit
béo khong bao hoa g6c omega rat can thiét cho co thé va 3 axit béo bao hoa. Bén canh d6, bot khé 4u tring
ngai sap 16n con chita 7 loai chat khoang nhu: Mg, Cu, Zn, Fe, Ca, Pb va Cd. Dac biét, mot s6 chat khoang
c6 ham luong cao la: Mg (863,93 mg/kg), Ca (870,18 mg/kg), Zn (152,81 mg/kg) va Fe (63,08 mg/kg).
biéu nay ching t6 bot kho ngai sap 1on co gia tri dinh duong cao, giau protein, chat béo va cac chat vi

luong, dap tmg nhu cau dinh duong cta co thé sinh vat.

Tie khéa: Axit amin, axit béo, chat vi lirong con tring dn duoc, Galleria mellonella, ngai sap Ion.

1. DAT VAN BE

Cén trung thudoc nganh dong vat khong xuong
song, 12 nhom dong vat da dang nhat trén thé gioi
[1]. Chung gitt vai tro quan trong trong hé sinh thai
va hoat dong san xuat cta con nguoi [2]. Trén thuc
té, con trung bi tiéu diét va an thit boi nhiéu loai
dong thyc vat khac nhau. Tuy nhién thuat ng “con
trung an duoc” dung dé chi mot so loai con trung
nhu sau gao, dé, dudng dira, kién, chau chau... duoc
tieu thu béi con nguoi. Duéi géc nhin dinh dudng
hoc, con trung an duoc chita nhiéu protein, chat béo,
khoang chat, vitamin va chat so, do do, con trung an
duoc co thé coi nhu mot loai thuc phdm dinh duong
cao [3; 4].

Trong nhitng nam gan day, nhu cau vé mot
nguodn protein thay thé trong nganh chan nuoi, nuéi
trong thiy san dang vo ciing cip bach, nhat 1a trong
diéu kién hién nay khi gia thanh bot ca ting cao va
dan khan hiém. Bot protein tir con trung rat co thé 1a
mot nguodn thay thé hoan hao nho vao chat luong
protein cao, c6 tinh bén ving, gia thanh ré [5]. Mot
vai nghién ctru con chi ra rang bot protein c6 ngudn
goc tir con trung c6 thé thay thé bot protein c6 ngudn
goc tir dau twong va ca, giam chi phi mua protein
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dong vat, gidm mat an toan thuc phdm, c6 loi cho
moi truong, dap tmg nhu cau protein ngay cang ting
trén toan cau [6].

Ngai sap lon Galleria mellonella thuoc ho
Pyralidae, phan bo trén toan thé gioi. Tuy la mot loai
gay hai cho nén cong nghiép nu6i ong 1y mat nhung
thanh phan dinh duong trong co thé au trung ngai
sap 16n rat phong phu vé protein, lipit ciing nhu cac
loai vitamin va khoang chat [7]. So sanh thanh phan
dinh duong ctia ngai sap 16n d6i voi mot s6 doi tuong
con trung khac nhu tam dau, sau quy, cao cao, chau
chau... thi ngai sap 16n thé hién duoc su vuot troi.
biéu nay ching t6 rang ngai sap 16n hoan toan c6 thé
tré thanh mot nguén nguyén liéu quan trong trong
chan nuoi.

2. PHUONG PHAP NGHIEN CUU

2.1. Nhan nuéi ngai sap 16n bing thic in nhan
tao

2.1.1. Thanh phan thirc 4n nhén tao nuoi ngai sap
Ion Galleria mellonella

Ngai sap lon sinh truong va phat trién trong céac
cau ong, chung dung sap ong, mat ong nhu 1a nguon
dinh duong chinh. Loi dung dac diém nay, da s
dung sap ong va mat ong nhu 1a thanh phan chinh dé
phéi tron thic an nhan tao nudi ngai sap 16n trong
phong thi nghiém. Bén canh do, trong thanh phan
thitc 4an con c6 thém bot ngo, bot gao, cao ndm men,
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multivitamin... nhiam bé sung vé mit dinh duong
cing nhu tiét kiem chi phi. Thach agar agar giap
dinh hinh thttc an. Cac thanh phan khac nhu khang
sinh (streptomycin), axit ascobic, axit sorbic,
Hydroxyl Methyl Benzoat... sé giip bao quan thic
an, tranh su xam hai ctia mot s6 loai nAm méc trong
phong thi nghiém.

Bang 1 1a thanh phan cac chat dé nau 1 kg thic
an nhan tao, trong d6 bot dau twong va bot ngo déu
duoc sdy ¢ 90°C trong 3 gid dé loai bé cac mam bénh
cting nhut méi mot.

Bang 1. Thanh phan thttc 4n nhan tao nuodi ngai sap
1om Galleria mellonella

STT Thanh phan Khoi luong
1 | Botngo 120 g
2 | Bot dau tuong 40 g
3 | Cao ndm men 6g
4 | Sap ong 40¢g
5 | Matong 100 ml
6 | Glycerin 10 ml
7 | Khang sinh 1vién

(streptomycin)
8 | Axit ascobic 2,6g
9 | Hydroxyl Methyl Benzoat 2
10 | Multivitamin 1vién
11 | Axit sorbic lg
12 | Thach Agar agar 12¢g
13 | Nudc 700 ml
14 | Formaldehit 1ml

2.1.2. Cédc buoc phoéi ché thirc an nhan tao nuéi
ngdi sap lon Galleria mellonella

- Buoc 1: tron déu bot ngo, bot dau twong, cao
nidm men, sap ong, mat ong, glycerine, nudc cat, ndu
chin (hon hop A).

- Budc 2: dun nong dé hoa tan hén hop goém:
nudc cat, axit ascorbic, axit sorbic, hydroxyl methyl
benzoat (hon hop B).

- Budc 3: dun nong dé hoa tan hén hop goém:
nudc cat va thach agar agar (hon hop C).

- Buoc 4: cho hén hop A, hon hop B, hon hop C
vao chung mot noi va khudy déu. Thém vao formol,
streptomycin, multivitamin. Pun s6i lai mot 1an nita
roi tat Itea.

- Buoc 5: d6 thirc an nhan tao da phoi ché & trén
ra khay, dé nguéi va bao quan & trong ti dinh 6n &
4°C.

2.1.3. Nhian nuoi ngai sdp lon Galleria mellonella
trong phong thi nghiém

Ngudn giong: ngai sap 16n duoc thu thap tai cac
co s& nudi ong mat & tat ca cac giai doan phat trién:
tring, au trung, nhong va trudng thanh.

Dung cu nuoi sau: cac hop nhua hinh chix nhat
c6 kich thudc 20 cm x 40 cm x 20 cm c6 nap da duoc
khoét va thay thé bang cac tAm ludi mat nhé. Lo
nhua c6 duong kinh 10 cm, cao 12 cm, bit ndp bang
vai, panh mém, bong thadm nuwoc, dung dich mat ong
10%.

bay 1a thi nghiém phan tich thanh phan dinh
dudng ctia ngai sap 16n nudi bang thirc an nhan tao
trong diéu kién phong thi nghiém nén khong gioi
han vé so luong cac cap trudng thanh, s6 luong tring
hay s6 luong 4u trung ngai sap 1on.

Truong thanh ngai sap 16n duwoc ghép cap va cho
vao trong cac lo nhua (modi lo 10 cap, day 1a mat do
phu hop d@é chung giao phoi va dé tring) cé nap duc
16 hoac bit bang nap vai. Con cai c6 thé dé tring
ngay sau khi giao phoi. Mot manh vai den c6 duong
kinh tuong duong vo6i day lo duoc dat duoi day dé
con cai dé trimg trong diéu kien phong thi nghiém
(25-27°C, do am 45-65%). Trong moi lo déu co bong
tam dung dich mat ong 10%. Kiém tra va thu tring
hang ngay.

Ngai sap 16m c6 tap tinh hoat dong cht yéu vao
ban dém, do do6 tring sé duoc thu 1 1an/ngay vao
buéi sang. Trimg thu duoc sé duoc cho vao cac hop
nhua chitr nhat theo doi cho dén khi trimg né (sau 3-5
ngay) trong diéu kién phong thi nghiém. Khi trimg
nd, thém thtc an nhan tao vao. Au trung sau khi n&
tuy c6 kich thuéc kha nho bé nhimg van c6 thé nhin
thdy duoc bing mét thuong. Au trung di chuyén rat
nhanh dé tim ngudn thic an. Giai doan 4au trung
thuong kéo dai khoang 20-22 ngay trudc khi kéo kén
dé hoa nhong. Day ciing chinh 1a thoi diém 4au triing
dat kich thudc to nhat trung binh mdi 4u trung nang
170 dén 180 mg.

Khi 4u trung dat kich thudc to nhat sé duoc chia
lam hai phan. Mot phan lon (90% téng s6 4u trung
thu duoc trong mot dot nuoi) thu lai va tién hanh hap
bang hoi nuéc sau d6 dem sdy kho, sau d6 nghién
min thanh bot. Mot phan nhé (10% téng s6 au triung
thu duoc trong mot dot nudi) 4u trung nudi tiép dén
khi thanh con truéng thanh dé lam giong.
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2.2. Phan tich thanh phan protein, lipit va kim
loai cé trong 4u triing ngai sap 16n nu6i bang thitc an
nhan tao

Ham luong protein, lipit toan phan, cac nguyén
to vi luong, dinh luong cac axit amin, axit béo cé
trong 4u trung ngai sap lon nuodi bang thic an nhan
tao trong phong thi nghiém theo Tiéu chuén
ISO/FDIS5590: 1998 (CHLB BDtc) tai Trung tam
Phan tich va Giam dinh thuc phdm Quéc gia, Vién
Cong nghiép Thuc pham.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thanh phan dinh dudng cta 4u triing ngai
s4p 16n Galleria mellonella nuéi bang thic in nhan
tao

Thanh phan dinh duong (protein, lipit, vitamin,
chat khoang...) cia con trung an duoc nhu dé, sau
bot, bo canh cing tuong dong voi thanh phan dinh
duong ctia dong vat duoc ding lam thirc an truyén
thong [8]. Tuy nhién, ciing nhu cac loai dong vat
khéc, thanh phan cac chat nay sé thay doi tiy theo
loai, gi¢i tinh, giai doan phat trién, ché do dinh
duong, moéi truong sinh song, ciing nhu phuong phéap
do luong [9; 10; 11].

Két qua nghién ctu chi ra rang, bot kho 4u trung
ngai sap 1on duoc nuodi bang cong thirc thirc an nhan
tao co ty lé protein va lipit tuong tmg la: 43,13% va
44,24%, phan con lai 1a cac kim loai va cac chat khac.
Ty 1é nay & bot kho au trung ngai sap lon duoc nuodi
bang thttc an ty nhién twong tng 1a 36,63% va 52,75%
[12] va & bot kho sau chit - mot loai con trung duoc
coi la “déng trung ha thao nam” - twong ung la
30,83%, ty 1e lipit 1a 31,0% [13].

Qua d6 nhan thdy, au trung ngai sap lon duoc
nudi bang thirc an nhan tao c6 ty lé protein va lipit
nam & muc cao va thanh phan thitc an nhan tao hoan
toan phu hop dé c6 thé nhan nuoi ngai sap 1on, tao ra
mot nguon cung cap protein con triung chat luong.

Bang 2. Thanh phan dinh dudng ctia 4u triing ngai
sap 16n Galleria mellonella nudi bang thitc in nhan
tao (dira trén khéi lwgng kho)

Thanh phéan (g/100 g mau) | Ty le (%)
Protein 43,13
Lipit 4424

3.2. Thanh phan axit amin cé trong 4u triing ngai
sap lon Galleria mellonella nudi bing thic in nhan
tao

Két qua phan tich thanh phan axit amin trong
bot kho au trung ngai sap lén nuodi bang thic an
nhan tao duwoc trinh bay trong bang 3. Qua d6 nhan
thay, trong 15 loai axit amin c6 trong bot kho au
trung ngai sap 16n c6 dén 7 loai axit amin thiét yéu
la: histidine, isoleucine, leucine, lysine, methionine,
phenylalanine va valine va 4 loai axit amin thiét yéu
c6 diéu kién 1a: arginine, glycine, proline va tyrosine.
Dac biet, trong bot kho au trung ngai sap lon nuoi
bang thtc an nhan tao con cé 2 loai axit amin can
thiét doi véi co thé tré em la Arginine (2103,07
mg/100 g khoi luong kho) va Histidine (2518,18
mg/100 g khoi luong kho). Day la nhitng axit amin
¢6 kha nang giup cho hé mién dich cta tré hoat dong
mot cach hiéu qua. Viec thiéu hut cac axit amin nay
sé lam tré biéng an, cham lén va dé mac bénh hon.

Khi so sanh v6i két qua nghién ctu ctia Finke
(7) vé thanh phan axit amin c6 trong 4au tring ngai
sap lon, thanh phan axit amin c6 trong bot kho au
triing ngai sap lén nuoi bang thic an nhan tao khong
c6 mot s6 axit amin nhw: Cystine, Threonine,
Tryptophan, Taurine, Amonia va
Methionine+Cystine. Nhu da noéi ¢ trén, thanh phan
axit amin co thé thay doi tiy theo ché do dinh duong
va diéu nay khong anh huéng nhiéu toi gia tri dinh
duong ctia bot kho au triing ngai sap 16n. Bot kho au
triing ngai sap van chta nhiéu axit amin thiét yéu voi
ham luong cao, dap tng duoc nhu cau cta co thé
sinh vat.

Bang 3. Thanh phan axit amin c6 trong 4u tring ngai sap 16n Galleria mellonella
nudi bang thizc in nhan tao (dva trén khdi luong kho)

STT Axit amin DPon vi tinh Két qua Ghi chu
1 Valine mg/100 g 234447 Axit amin thiét yéu
2 Methionine mg/100 g 465,55
3 Histidine mg/100 g 2518,18
4 Lysine mg/100 g 2591,40
5 Isoleucine mg/100 g 1222,73
6 Phenylalanine mg/100 g 1406,64
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7 Leucine mg/100 g 2887,08

8 Acid Aspartic mg/100 g 4486,57 Axit amin khong thiét yéu
9 Alanine mg/100 g 3338,44

10 Serine mg/100 g 2496,49

11 | Acid glutamic mg/100 g 4836,91

12 | Glycine mg/100 g 384,35 Axit amin thiét yéu co diéu
13 | Arginine mg/100 g 2103,07 kién

14 Proline mg/100 g 1306,48

15 | Tyrosine mg/100 g 3220,80

3.3. Thanh phan axit béo cé trong 4u triing ngai
sap 16n Galleria mellonella nudi bing thirc dn nhan
tao

Chat béo c6 vai tro quan trong doi voi con nguoi
ndi riéng va cac sinh vat song néi chung. Chung 1a
thanh phan cau tao ctia cac té bao, moé dém, 1a dung
moi hoa tan vitamin giup co thé dé dang hap thu,
cung cap nudc ndi sinh cho co thé, du trir va cung
cap nang luong cho co thé 16n hon nhiéu so voi niang
lwong ma protein cung cap [14].

Bang 4. Thanh phan axit béo trong 4u tring ngai sap
16m Galleria mellonella nudi bang thizc &n nhan tao

(dura trén khai luong kho)
STT Axit béo bonvi| Két | Ghichu
tinh qua
1 |Axit Palmitoleic % 0,81 | Axitbéo
2 | Axit Linoleic % 6,23 |khong bao
3 | Axit Elaidic % 0,06 hoa
4 | Axit Oleic % 16,01
5 | Axit Myristic % 0,12 | Axitbéo
6 |Axit Pamitinic % 16,03 | bao hoa
7 | Axit Stearic % 1,37

Két qua nghién ctru thanh phan axit béo trong
bot kho 4u tring ngai sap 16n nuoi bang thic an
nhan tao dugc trinh bay trong bang 4. Trong do, bot
kho au trung ngai sap 16n rat giau cac axit béo khong
bao hoa nhu axit palmitoleic, axit linoleic, axit elaidic
va axit oleic. Pay la nhting axit béo thuoc nhom
omega, lanh manh cho co thé. Céac axit béo nay giup
giam nguy co xo vira dong mach va han ché ty le
bénh tim mach [15]. Bén canh do, mot ché do an
giau chat béo khong bao hoa dic biét co loi cho stic
khoe va su phat trién cta tré em. Do d6 viéc bo sung
cac axit béo khong bao hoa la can thiét.

Khi so sanh voi két qua nghién ctru ctia Finke
(2002) [7] vé thanh phan axit béo ctia ngai sap 16m,
thanh phan axit béo trong 4u trung ngai sap 16n nuoi
bang thirc an nhan tao khong c6 mot sé axit béo nhu:

Lauric, Pentadecanoic, Heptadecanoic, Linolenic va
Arachidic. Nguoc lai, trong 4u trung ngai sap lon
nuoi bang thic an nhan tao cé chia axit béo khong
bio hoa don Elaidic. Pay la mot axit béo httu ich
trong viéc ting hoat dong cta protein truyén
cholesterylester trong huyét twong. Hop chat nay rat
quan trong trong viéc giam cholesterol HDL [16].

3.4. Thanh phan cé4c nguyén t6 vi lurong cé trong
4u trung ngai sap 16n Galleria mellonella nudi bing
thirc an nhan tao

Céc nguyén t6 vi luong c6 vai tro quan trong doi
voOi su song nhu: tham gia ciu tao clia cac enzim,
vitamin, hoocmon, diéu ti€t qua trinh trao ddi chat
trong toan b hoat dong séng cta co thé [17; 18]. Do
co thé khong thé tu san xuat ra phan 16n cac nguyén
t6 vi lwrong ma phai thu nap qua thuc pham.

Két qua nghién cttu mot s6 nguyén t6 vi luong
trong bot kho au triung ngai sap 16n nuoi bang thic
an nhan tao duogc trinh bay trong bang 5. Nhin
chung, bot kho au trung ngai sap lon chia nhiéu
nguyeén t6 vi luong c6 ham luwong cao. Ngoai ra, két
qua phan tich khéng tim ra su c6 mait cia asen va
thitly ngan, con ham luong ctia chi va cadimi rat thap,
twong ung la 0,102 mg/kg va 0,201 mg/kg. Trong
cac nguyén to vi luong ndy, ngoai nhitng nguyén to
co ban nhu canxi can thiét cho qua trinh tao xuwong,
sat can thiét cho qua trinh tao mau thi dang chu y la
magié (863,93 mg/kg) va kem (152 mg/kg). Ham
luong magié cao giup co thé xay dung cac té bao
xuong moi, tang mat do khoang xuwong, lam giam ty
lé gay xuwong do loang xwong. Magié con c6 vai tro
kiém soat insulin trong co thé, giup diéu chinh luong
duong trong mau ciing nhu nhiéu tdc dung to 16n
khac d6i voi he than kinh va tim mach [19]. Kéem c6
nhiéu chttc nang sinh hoc quan trong, 1a thanh phan
thiét yéu ctia cacbonhydrat va nhiéu enzym can thiét
trong chuyén hoéa protein va lipit [20].
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Ham lueong mot s6 nguyén t6 vi luong nhu Mg,
Zn, Fe, Ca c6 trong bot kho au trung ngai sap 16n
nuoi bang thitc an nhan tao trong phong thi nghiém
lan lwot 1a 863,93 mg/kg, 152,81 mg/kg; 63,08
mg/kg, 870,18 mg/kg, cao vuot troi so voi két qua
nghién ctu ctua Finke (2002) [7], ham luong Mg, Zn,
Fe, Ca twong tmg lan luot la: 316 mg/kg, 25,4 mg/kg,
20,9 mg/kg va 243 mg/kg. Diéu nay chimg t6 thanh
phan thitc an nhan tao phi hop véi viec nhan nuoi au
triung ngai sap 16n, cho thanh phim la bot kho au
trung ngai sap 16n co gia tri dinh duong cao.
Bang 5. Thanh phéan cac nguyeén té vi lugng trong 4u
triing ngai sap 1on Galleria mellonella nuéi bang thirc

an nhan tao (dua trén khdéi lugng kho)

STT| Nguyén t6 vi luong | Ponvi | Kétqua
1 Mg - magié mg/kg | 863,93
2 Cu - dong mg/kg 6,51
3 Zn - kém mg/kg | 152,81
4 Fe - sit mg/kg | 63,08
5 Ca - canxi mg/kg | 870,18
6 Pb - chi mg/kg 0,102
7 Cd - cadimi mg/kg 0,201
8 As - asen mg/kg | Khong

phat hién
9 Hg - thiy ngan mg/kg | Khong
phat hién

4. KET LUAN

Bot kho 4u trung ngai sap 16n nuoi bang thirc an
nhan tao c6é chua 43,13% protein va 44,24% lipit.
Trong thanh phan protein c6 15/22 loai axit amin,
trong d6 c6 7 axit amin thiét yéu. Trong thanh phan
lipit c6 7 loai axit béo voi 4 loai axit béo khong bao
hoa thuoc nhom omega. Dong thoi con co6 nhiéu
nguyén t6 vi luong quan trong diac biét 1a kém,
magié, canxi va sat. Do d6 bot kho tir 4u trung ngai
sap 16n co6 gia tri dinh dudng cao, dap ing duoc nhu
cau dinh duong ctia co thé sinh vat.

Bot kho au trung ngai sap lon 1a mot ngudn
protein thay thé voi chat luong tot, gia thanh canh
tranh hon rat nhiéu so voi bot ca. Tao diéu kién
thuan loi cho ngudi nuéi trong thiy san, nguodi chan
nudi gia stc, gia cam c6 thé tiép can duoc nguodn
thic an chin nuoéi va bén vimng.

LOI CAM ON

Bai bdo nady dwoc su hé tro va la mot phan két
qud nghién cuu cua dé tai “Nghién ciru ky thuat nhan
nuorl ngdi sap lon Galleria mellonella (Lepidotera:

Pyralidae) trong phong thi nghiém” (ma so: IEBR
PT.422).
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NUTRITIONAL VALUE OF GREATER WAX MOTH LARVAE
Galleria mellonella LEPIDOPTERA: PYRALIDAE)
Nguyen Thanh Manh?, Nguyen Thi Tu Anh!, Nguyen Thi Hanh!,

Truong Xuan Lam?, Ha Ngoc Linh?,
Pham Huy Phong!, Nguyen Quang Cuong’

!Institute of Ecology and Biological Resources, Vietnam Academy of Science and Technology

Summary

The greater wax moth (Galleria mellonella), often known as the honey comb moth is frequently used in
scientific studies as a source of pet food or host for biological control agents. This research demonstrates
the nutritional benefit of the greater wax moth larvae rearing on artificial diet. Based on dry matter, the
larvae of greater wax moth is an excellent source of nutritional in term of protein and fat, and it has been
found to be a rich source of minerals. The study revealed the proportion of protein is 43.12% and lipid is
44.24%. Protein is composed of 15 amino acids with 7 essential amino acids, 4 conditionally essential amino
acids and 4 non-essential amino acids. Lipid is composed of 7 fatty acids with 4 unsaturated fatty acids and 3
saturated fatty acids. The larvae of greater wax moth provided 7 minerals: Mg, Cu, Zn, Fe, Ca, Pb and Cd.
Especially, it is high in Mg (863.93 mg/kg), Ca (870.18 mg/kg), Zn (152.81 mg/kg) and Fe (63.08 mg/kg).
The greater wax moth could undoubtedly provide a good diet.

Keywords: Amino acid, edible insect, fatty acid, Galleria mellonella, mineral elements.
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