Nghién ciu khoa hoc
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Tom tit

Nam Thuong Hoang (Phellinus linteus) duoc biét dén 1a mot loai ndm c6 nhiéu cong dung
tdt cho strc khoe cua con nguoi. Nam duoc st dung ¢ hau hét cac nudce chau A nhu Nhat Ban,
Han Qudc, Trung Quoc Thai Lan va hi¢n tai ¢ Viét Nam. Do nam sinh trudng chdm va bi khai
thac qua murc trong diéu kién ty nhién nén hién nay nam duoc nudi trong nhan tao & cac nudc
trén. So véi trong nam trén gia thé 1a than g6 muc thi viéc trong nam ¢ dang sinh khdi trong moi
truong 1ong ciing ¢6 mot s6 wru thé nhu thoi gian duge rut ngan va chu dong trong quy mo nhan
giong. Trong nghién cttu nay, sinh khdi ndm Thuong Hoang dugc nuoi cay trong moi trU:O'ng
long da t61 uu hoa, sdy thang hoa, nghlen thanh bt min va danh gia do an toan vé mat vi sinh
cling nhu luong ton du Arsenic va Chi, dé dam bao thanh pham sinh khdi dat tiéu chuan an toan
cho ngudi sir dung. Két qua thu dugc nhu sau: tong s vi sinh vt hiéu khi 14 2,2 x 10* CFU/g,
Coliforms < 1,0 x 10" CFU/g, Staphylococci c6 phan ing duong tinh v6i Coagulase < 1,0 x 10!
CFU/g, tong s6 ndm men - méc < 1,0 x 10' CFU/g, khong c6 E. coli, Clostridium perfringens
va Salmonella spp.. Ngoai ra khong tim thiy Arsenic va Chi trong mau xét nghiém.

Tir khéa: Sinh khoi, nam Thwong Hoang, nudi cdy, méi truong long, vi sinh, kim logi ning,
an toan.
1. PAT VAN PE

Nam Thuong Hoang (Phellinus linteus) hay con dugc biét toi vai tén goi 1a nAm Hoang
Son, ¢6 tac dung trong hd tro diéu tri cac bénh ung thu, dai thio dudng, bénh truyén nhiém do
vi khuén,... [1-3]. Bot nim st dung lién tuc trong thoi gian dai s€ tang cuong hé mién dich cho
co thé, tot cho tim mach dac biét loai nam nay rat phu hop cho nhiing nguoi cao tudi, ngudi
chiu nhiéu ap luc, nguoi mic bénh béo phi, cao huyét ap. Hién nay, co rat nhiéu nghién ctru cht
trong dén cac chat co hoat tinh sinh hoc [4, 6] va xac dinh ciing nhu ' phén 1ap cac thanh phan c6
hoat tinh sinh hoc, chirc nang khang u va cac co ché duoc 1y ciia nAm Thuong Hoang [5, 7, 8].
bay la cac loai ndm moc nhiéu nim, 16p thu tang nim sau chong 1én 16p thu ting nam trudc.
Nam Thuong Hoang moc ¢ nhiing vung rung sau, nii cao hiém tr, cac khu ring nguyén sinh,
tudi ndm co khi dén vai chuc nim. Do ngudn nguyén liéu tu nhién da can kiét boi sy khai thac
qua mirc ctia con ngudi. Nguoi ta di dau tu va thuc hién trdng hodc san xuit cac loai nguyén
liéu dé chu dong phuc vy, nang cao suc khoe, gitp kéo dai cudc séng cua con nguoi. Trude day,
nhan nudi sinh khdi nam Thuong Hoang cling nhu cac loai nam soi khac dugc tién hanh trén
than gb va cac gia thé, thuc chat 1a thuc hién 1én men trén mai truong xop (hay con goi 1a moi
truong ban ran) Viée nudi trong nam so1 trén than go va céc gia thé mat rat nhiéu cong surc va
dac biét 1a thoi gian. Hién nay, véi su phat trién cua cong ngh¢ 1én men, nguoi ta co thé nuoi
trong ndm hoan toan & mdi trudng long do wu thé’rl'l‘[ ngan vé thoi gian va chi dong duoc quy
mo san xuét. Sinh khéi tao ra cling c6 mot sé hoat chit hitu ich cho stc khoe [9-11].
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O Viét Nam céc nghién ctru vé nam Thuong Hoang chua nhiéu. Vi myc tiéu phat trién va tao
sinh kh6i nam Thuong Hoang dé sir dung nang cao sirc khoe, nghlen clru nay trinh bay két qua
nhan nudi sinh khdi trong moi truong long va nghién ctru danh gia an toan vé€ mat vi sinh va ton
du Arsenic va Chi ctia bot sinh khdi nAm Thuong Hoang thu duogc.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit li¢u

Chung nam Thuong Hoang GC duoc cung cap bai Vién Cong nghé Sinh hoc, Vién Han
1am Khoa hoc va Cong nghé Viét Nam.
2.2. Phwong phap nghién ctru
2.2.1. Phirong phdp nhan giong trong dia thach

- Gidng nflm dugc bao quan trén méi trudng PDA ¢ 4°C. Thanh phan cho 1 lit moi truong
PDA: dich chiét khoai tay (200 g khoai tay thai nho dun soi 30 phut, thu dich) bo sung 20 g
glucose, 15 g agar, 1g cao nam men, thém nude cho du 1 L moi trudong. Khir tring moi truong
0 121°C trong 15 phut va doé dia petri.

- Trudce cac thi nghiém, giéng nim can duoc 1am méi bang cach ciy giéng ném kich thudc
1 x 0,7 cm trén dia petri chira 15 - 20 mL moi truong thach PDA, 1 trong tu am O nhiét do

28°C, nim moc kin dia trong vong 10 - 15 ngay. Tiép tuc cdy chuyén sang méi truong 1ong dé
dung trong cac thi nghiém va nghién ctru tiép theo.

2.2.2. Phurong phdp nhdn giong va nhan sinh khoi trén méi tru"o‘ng long

- Mai truong long phu hop cho chung nam phat trién tot nhat da dugc nhom nghién ciu
t6i vu thanh phan (cho 1 lit méi truong) gom co: glucose 30 g, cao ndm men 15g, K,HPO,
0,46 g, KH,PO4 1 g, MgSO,4.7H,0 0,5 g, MnC12 0,0036 g, ZnCl, 0,03 g, FeCl, 0,01 g,
CuSOy. 7H20 0,005 g. Mai trudong dugc khir tring ¢ didu kién 121°C; 1 atm trong 15 phut.

- Nam Thuong Hoang duoc nudi lic trong binh tam giac dung tich 250 mL chura 100 mL
moi trudng tdi uu. Thoi gian nudi cay trong 15 ngay & 27°C véi toe d6 lic 150 rpm (nam duge
nuoi trong binh tam glac c6 thé cdy tir dia thach sang hodc chuyén tir Iong sang 1ong).

- Sau 15 ngay nam moc dic binh tam giac, ciy chuyen sang binh dung tich 5 L chua 3,5
L méi trudng ti wu c6 hé thong suc khi. Thot gian nudi cay khoang 07 ngay co6 b6 sung chat
khang bot dung trong thuc pham (SGA*720 Sillicone antifoam emulsion) ndng d6 cubi ciing 1a
50 ppm.

- Nam phat trién tot trong binh 5 L, moc day déac sé dugc cay chuyén sang noi 1én men
dung tich 100 L chira 65 L méi truong t6i wu. Thoi gian nudi cdy 15 ngay bd sung chét khang
bot nong do cudi 1a 50 ppm ¢ nhiét do 28°C tde do suc khilal vvm. Sau 15 ngay 1én men, thu
sinh khoi va bao quan ¢ tu lanh -20°C. Sau d6 sinh khoi duge sdy dong kho (sdy thang hoa) va
nghién thanh bt min dé st dung cho cac muc dich ti€p theo.

2.2.3. Phuong phap xét nghiém vi sinh

Céc xét nghiém vi sinh cho bot sinh khéi nAm Thuong Hoang duoc thuc hién tai phong
thur nghiém Vi sinh cua Trung tam Ky thuat Ti€u chuan do luong chat lugng 1, Tong cuc Tiéu
chuan do luong chat lugng.

- Téng qsc”') vi sinh vét hiéu khi duoc dénh gia biang phwong phap dinh lugng vi sinh vat
theo tiéu chuan ISO 4833-1 : 2003 Microbiology of the food chain - Horizontal method for the
enumeration of microorganisms.

- S6 luong Coliforms trong bot sinh khdi nAm Thuong Hoang dugc danh gid theo tidu
chuan ISO 4832:2006 Microbiology of food and animal feeding stuffs - Horizontal method for
the enumeration of Coliforms.
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- S lugng E.coli trong bot sinh kh6i nAm Thuong Hoang dugc danh gia theo tiéu chuan
ISO 16649-2:2001 Microbiology of food and animal feeding stuffs - Horizontal method for the
enumeration of beta-glucuronidase-positive Escherichia coli.

- Staphylococci ¢6 phan ung duong tinh véi Coagulase duge danh gia theo tiéu chuan ISO
6888-1:1999 Microbiology of food and animal feeding stuffs - Horizontal method for the enumer-
ation of coagulase-positive staphylococci (Staphylococcus aureus and other species).

- Tong sb nAm men mdc duge danh gia theo tiéu chuan ISO 21527-1, 2: 2008 Microbiology
of food and animal feeding stuffs - Horizontal method for the enumeration of yeasts and moulds.

- Clostridium perfiingens dugc danh gi theo tiéu chuan ISO 7937:2004 Microbiology of food
and animal feeding stuffs - Horizontal method for the enumeration of Clostridium perfringens.

- Salmonella spp. dugc danh gid theo tiéu chuan ISO 6579-1:2017 Microbiology of the food
chain - Horizontal method for the detection, enumeration and serotyping of Salmonella.

2.2.4. Phuong phap xét nghiém Arsenic va Chi

Cac xét nghiém ton du Arsenic va Chi trong bot sinh khdi nam Thuong Hoang dudi day
duoc thuc hién tai phong thir nghi€ém Moi truong va Hoa chét thudc Trung tam Ky thuat Ti€u
chuan do ludng chat lugng 1, Tong cuc Tiéu chuan do ludng chit luong.

- Ham luong Arsenic (As) trong bot sinh khéi nAm Thuong Hoang dugc danh gia theo
tiéu chuan AOAC 2015.01.

- Ham luong Chi (Pb) trong bot sinh khdi nAm Thugng Hoang dugc danh gid theo tiéu
chuan AOAC 2015.01.

2.3. Thoi gian va dia diém nhdn giong

Qua trinh nhan giéng nam Thuong Hoang dugc thuc hién tir cudi nam 2018 dén nay tai
phong thi nghiém Vién Cong ngh¢ Sinh hoc,Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
3. KET QUA VA THAO LUAN
3.1. Nhén giéng nAm Thuong Hoang trong dia thach va trong méi trudong long

Nam Thuong Hoang phat trién trén dia thach ¢ dang soi mau vang sang, hinh la dudi
day cho thiy soi nam phat trién trén dia thach sau khi cay s€ lan déu tao ra khuan lac tron, be
mit sgi min va mau vang sang. Mit sau cta dia nam soi lan trén thach va tao mau vang sAm
hon (hinh 1b). Anh chup dudi kinh hién vi cho thiy soi nam phat trién lan déu, c6 vach ngan,
da bao, nay chdi méi bang cach phan nhanh bén (hinh 2). Vach ngan c6 thé nhin thay 0 boi

mau sic ddm hon, ngdn tryc soi ndm thanh cac phan khac nhau, hinh thanh hai té bao riéng
bi¢t (hinh 2).

a. b.

Hinh 1. Nam dwoc nudi cdy trén dia petri trong méi truong thach khoai tdy
a. Mat truoc cua dia thach, nam moc lan trén mat thach. b. Mat sau cua dia
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a. b.

Hinh 2. Anh chup soi nam dudi kinh hién vi
a. Soi ndm moc trong méi trwong thach (anh chup dwdi kinh hién vi quang hoc, vét kinh 40x)
b. Soi nam dwoc cé dinh trén lam kinh va nhuém véi thuéc tim két tinh
Trong mdi trudng long, soi ném moc thanh cac khdi hinh ciu hodc hinh try c6 tua dai
va phat trién déu xung quanh khdi ndm soi nay (hinh 3a). Nghién ctru trén thé gidi cho thay
nam nuoi theo m6 hinh 1én men sinh khéi dat chat luong t6t va cho céc hoat chat tuong tu
nhu véi nim trong thong thuong trén gia thé than g6 muc [9-11]. Ngoai ra uu diém cia
phuong phap nhén nudi sinh khdi 1a qué trinh trong nam c6 thoi gian ngin hon rat nhiéu S0
v6i trong nam trén than go (thuong 1a 4 dén 6 nam). Trong nghién ctru cua ching toi, nam
Thuong Hoang duoc nudi trong moi truong long nham muc dich thu sinh khéi, danh gia
chat lugng cua sinh khéi va hudng t61 st dung nhu thyc pham chirc nang. Thoi gian nhén
giéng 1én men theo mé va mdi mé kéo dai khoang 15 dén 20 ngay, sinh khéi thu duoc dugc
sdy thing hoa (d6ng kho, hinh 3b) va nghién thanh bot (hinh 3c). Luong sinh khdi thu dugc
trung binh la khoang 30g kho/lit mdi truong. Phuong phap sdy thang hoa c6 uu diém la viée
lam kho dugc thuc hién ¢ nhiét do thap vi thé chat luong nam thu duoc cao, khong mat
nhiéu gia tri dinh dudng. Bot sinh khéi nam Thuong Hoang thu duge ¢6 mau vang nau,
mui thom diu, ngot.

Hinh 3. a. Nam dwoc cdy trong méi trwong long; b. Thu sinh khoi va say thang hoa;
c. Va nghién thanh bot min

3.2. Mitrc d9 an toan vi sinh ciia bot sinh khéi nam Thwong Hoang thu dwoce thong qua
nudi cay trén moi trudng long

Bot sinh khdi ndm Thugng Hoang duoc kiém tra mot sd chi tiéu vi sinh nham muc dich
danh gid dg an toan vé mat vi sinh cua san pham cho cac muc dich su dung tiép theo.
3.2.1. Tong sé vi sinh vit hiéu khi

Day 14 chi s6 thé hién sd vi sinh vét chi sinh trudng trong didu kién c6 oxy, né con 1a chi
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thi murc do vé€ sinh cua thuc pham danh gia chat lugng ctia mau vé vi sinh vét, nguy co hu hong,
thoi han bao quan cua san pham muc do vé€ sinh trong qua trinh ché bién, bao quan san pham.
Qua déanh gia bang tiéu chuan ISO 4833-1:2013 v& vi sinh vat trong chudi thuc pham thu dugc
két qua la 2,2 x 10* CFU/g.
3.2.2. Coliforms

Day 1a nhom thudng thay co trong hé tiéu hoa ctia ngudi, c¢o kha ning phan giai nhiéu
loai co chat khac nhau: carbohydrate, chat hitu co sinh nang lugng, cac hgp chat chira nito don
gian,... gdy hu hong thuc pham. Qua danh gia bang tiéu chuan ISO 4832:2006 thu duogc két qua
nho hon 1,0 x 10" CFU/g.
3.2.3. E.coli

Pay la vi sinh vat ky sinh trong dudng rudt ctia dong vat, xuat hién trong moi truong chi
thi cho 6 nhiém phan. Phan 16n cac ching E.coli 1a v6 hai, chi c6 mot so it gdy tiéu chay nhu
E. coli O157:H7. Qua danh gia bang ti€u chuan ISO:16649-2:2001 thu duoc két qua 1a khong
c6 E.coli trong mau.
3.2.4. Staphylococci co phan ung duwong tinh voi Coagulase

bay la nhom cau khuan gram duong, n6 sinh ra doc td duong rudt enterotoxin bén nhiét
va kho bi phan huy ¢ nhiét do cao, chuing 1én men va phan giai duong nhung khong tao mui vi
kho chiu cho san pham Mot s6 loai trong nhém nay ¢ kha ning gay bénh nhu Staphyloccocus
aureus, c6 thé dan dén nhiéu bién ching c6 thé nguy hai dén strc khoe ciia con ngudi. Qua danh

gi4 bang tiéu chuan ISO 6888-1:1999 thu dugc két qua Staphylococci c6 phan tmg duong tinh
v&i coagulase nho hon 1,0 x 10" CFU/g.

3.2.5. Tong sé ndam men moc
Nam mdc 1a vi ndm c6 kha ning tao soi ndm, sinh san bang bao tir hay khuan ty. Nam
men la nhitng te bao don tinh sinh san chu yéu dang vo tinh theo ki¢u nay choi. Ching c6 kha

nang gay doc to va gdy bénh khi vao co thé. Qua dénh gia bang tiéu chuan 1SO 21527-1,2:2008
thu duoc két qua tong s6 ndm men médc nho hon 1,0 x 10! CFU/g.

3.2.6. Clostridium perfringens

Day 1a nhém vi khuan gram duong, ki khi, sinh noi bao tir gay bénh. Poi khi, ching co6
thé gay ngd doc thuc pham khi c6 mit trong thire dn chwa duoc ché bién ki ludng. Qua danh
gia bang tiéu chuan ISO 7937:2004, két qua cho thiy khong c6 Clostridium perfringens trong
bot sinh khdi ndm.

3.2.7. Salmonella spp.

Pay 1a nhom tryc khuan gram am, chung phat trién trong khoang nhiét do twong d6i rong
tir 6 - 45,6°C va trong pH tir 4,1 - 9,0. Khi xdm nhiém vao co thé, ching s& gay bénh cho ca
ngudi va dong vat, chung ciing 1a tac nhan chu yéu gay ngd doc thuc pham khi chua dam bao
an toan trong ché bién thuc pham. Qua danh gia bang tiéu chuan ISO 6579-1:2017 thi khong
phat hién thdy Salmonella spp.

Hién nay chua c6 quy dinh vé ngudng an toan vi sinh cho san pham bot sinh khéi
ctia nam, do d6 nhom nghién ciru tham khao quy chuan quy dinh gigi han téi da cho phép
vi sinh vat trong ngii céc va san pham ngii cdc gom cod: 1. San pham co xtr 1y nhiét trude
khi sir dung; 2. Dung truc tiép, khong qua xtr 1y nhiét trude khi str dung; 3. Thirc dn dinh
dudng cho tré em phai xt Iy nhiét trude khi sit dung theo “Quy dinh giéi han tdi da 6
nhiém sinh hoc va hoéa hoc trong thuc phém” dugc ban hanh kém theo Quyét dinh sd
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46/2007/QD-BYT ngay 19/12/2007 cta Bo truong Bo Y té, 1am két qua dbi chung. Két
qua cac chi tiéu danh gia chat lugng vi sinh cua bot sinh khoi nam Thugng Hoang duogc
tong hop ¢ Bang 1 dudi day.

Bing 1. Két qua thir nghiém vi sinh bot sinh khéi nam Thirong Hodng

Gidi han t6i da cho phép

STT Tén chi tibu Phieons Phip | i qua | theo 0D 46/2007/0D-BYT
uw
I 2" 3"
1 | Tong s6 VSV hiéu khi (CFU/g) Isl(? 2‘(‘)?23 ) 2,2x10* | 10° 10* 10°
2 | Coliforms (CFU/g) 150 <1,0 x 10! 10° 10 102
4832:2006 ’
_ ISO 16649- . , )
3 | E.coli (CFU/g) 22001 Khong co 10 3 10
Staphylococci c6 phan tng duong ISO 6888- | ) )
4 . <1,0x10 10 10 10
tinh véi Coagulase (CFU/g) 1:1999
Téng s6 bao tir ndm men mdc ISO 21527- | 3 )
<1 1 1 1 D
> | (crug) 1,2:2008 010010 | N
6 C.perfringens (CFU/g) 150 Khoéng co 10? 10 10
perjring g 7937:2004 8
1SO 6579- Khong phat Khong
7 | Salmonella spp /25g 1:2017 hién ND ND 6

I": Muc 6.5. Quy dinh gioi han cho phép vi sinh vdt trong ngii coc va san pham ngii coc, Phan
1: San pham ché bién tir ngii coc, khoai, cii, ddu do: bét, mién, my soi (c6 xir Iy nhiét truée khi
su dung).
2": Muc 6.5. Quy dinh gidi han cho phép vi sinh vat trong ngii coc va san pham ngii coc, Phan
2: San pham ché bién tir ngii coc, khoai, cii, ddu do: bét, mién, my soi (ding triee tiép, khong
qua xu [y nhiét truoc khi sir dung).
3": Muc 6.9. Quy dinh gi6i han cho phép vi sinh vit trong thirc dn ddc biét. Phan 1: Thirc dn
khé va thirc an dinh dudng cho tré em, thirc an thay thé ddc biét (phdi xir Iy nhiét truée khi sir
dung).
ND: Khong quy dinh

Nhu vay so véi ca 03 nhom tham khao, phé‘ln 16n cac ndi dung xét nghiém cua bt sinh
khéi nAm Thuong Hoang déu c6 chi s6 ndm dudi ngudng gii han. Chi co chi tiéu tong s6 sinh
vat hiéu khi cao hon so véi gid1 han ti da cho phép tai muc chi tiéu tham khao 2*. Viéc Xuét
hién vi sinh vat hiéu khi chi c6 thé xay ra sau khi 1én men do qua trinh thu mau va déng kho hay
nghién bot déu lam thu cong, khong qua hé thong tiét tring lién hoan. Tuy nhién, cach dung
thong thudng clia ndm Thuong Hoang la sac v6i nude nong va udng do d6 bot ndim Thuong
Hoang khong phai 1a san pham st dung truc tiép khong qua xir Iy nhiét. Viéc nay 1am giam nguy
co anh huong dén strc khoe cua cac vi sinh vat hiéu khi c6 hai (néu nhu ¢6) trong san pham bot
nam. Do dé, c6 thé cho rang bot ndm sau cac qua trinh nghién ctru clia ching t6i dat sy an toan
vé mit vi sinh va c6 thé dung cho cac nghién ctru tiép theo.
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3.3. Milre d9 an toan doi véi Arsenic va Chi ciia bgt sinh khdi nAm Thuong Hoang thu dwgc
thong qua nudi cay trén mai trueong 1éng

Nguy co nhlem Arsenic va Chi 1a kha pho bién do chiing c6 mit trong nhiéu moi truong
khac nhau va & ndng do cao c6 thé gay hai cho strc khoe cua con nguoi. Sinh khéi ndm Thuong
Hoang dugc nhan nudi trong méi trudng 1ong, véi nude 1a ngudn nude may cia Thanh phd va
cac hoa chit khac chua hoan toan tinh khiét. Do do, ngoai cac chi ti€u vi sinh, céac chi tiéu
Arsenic, Chi ciing duoc kiém tra dé danh gia do an toan cta san pham bot nim. Két qua danh
gia dugc dua ra dudi day.

3.3.1. Ham luong Arsenic (As)

Arsenic dugc tim thy trong tw nhién ¢ ngudn nudc ngam trén toan thé gidi va co thé gay
ra nhidu nguy hiém ddi véi strc khoe con ngudi nhu gay doc cho hé tuan hoan va ung thu da...
Nudc duoce sir dung dé cip cho hé thong 1én men nam Thuong Hoang 1a nudc may duogc iy
qua hé thdng cip nudc ciia Thanh phd, do d6 van c6 kha ning ton du Arsenic. Qua danh gia
bang tiéu chuan AOAC 2015.01 cho két qua 14 khong phat hién Arsenic trong bot sinh khdi ndm
Thuong Hoang (LOD = 0,01 mg/kg).

3.3.2. Ham luong chi (Pb)

Chi 1a kim loai rat doc, co kha ning gy say thai hodc anh huong dén hé than kinh trung
wong. Bang mit thudng hodc ngiri, qua cam quan ta khong thé phat hién ham luong Chi 6 trong
céc loai thyc pham. Qua danh gia bang tiéu chuan AOAC 2015.01, két qua khong phat hién Chi
trong bot sinh khdi nAm Thuong Hoang (LOD = 0,03 mg/kg).

Tuong tu nhu cac chi ti€u vi sinh, chua c¢6 quy dinh cu thé vé ham luong Chi va Arsenic
dugc phép co mit trong san pham bot sinh khéi nAm. Do d6, ching t6i tham khao gi6i han tdi
da cho phép kim loai trong thyc pham dbi voi thue pham chire nang, ngii coe va thuc pham dic
biét theo “Quy dinh gidi han tdi da 6 nhiém sinh hoc va hoa hoc trong thuc phém” duoc ban
hanh kém theo Quyét dinh s6 46/2007/QD-BYT ngay 19/12/2007 ctia B truong Bo Y té. Két
qua tong hop trong bang 2 dudi day.

Bing 2. Két qua thir nghiém ton duw Arsenic va Chi ciia bét sinh khéi nam Thirong Hodng

Gidi han téi da cho phép theo
STT | Tén chitiéu | Phuwong phdp thir Két qua 0D 46/2007/0D-BYT
I 2 3"
. Khong phat hién
1 |Arsenic (mg/kg) | AOAC 2015.01 j 1 1
(mg/kg) | AOAC 2015.0 (LOD = 0,01) 5 0,
. Khong phat hién
2 h k AOAC 2015.01 ' 2 1 2
Chi (mg/kg) OAC 2015.0 (LOD = 0,03) 0, 0 0,0

I*: Phan 5.2. Arsenic, ngi coc; Phan 5.4 Chi, ngi céc, dau do

2°: Phan 5.2. Arsenic, thire phdam chirc ning; Phan 5.4 Chi, thwe pham chitc ndng

3: Phan 5.2. Arsenic, thiee pham ddc biét; Phan 5.4 Chi, thire dn cho tré duw6i 1 tudi

Nhu véy, so sanh v6i quy dinh gidi han t01 da cho phép gan nhat thi ham luong Arsenic

va Chi trong bot sinh khéi nAm Thuong Hoang nam dudi ngudng gidi han t6i da cho phép cua
nhom thirc an dac biét danh cho tré em 1a nhém c6 ngudng giéi han thap nhit twong tmg 14 0, 1
mg/kg va 0,02 mg/kg (bang 2). Két qua | cho thiy, bot sinh khéi nAm Thuong Hoang san xudt
theo quy trinh 1én men chim 14 an toan vé chi tiéu Arsenic va Chi.
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Nguyén Thi Minh Huyén, Tran Thi Hoa, Ninh Thj Tuyét Lan... Tran Thi Hién
4. KET LUAN

Nam Thuong Hoang ¢6 thé duoc nuodi trong o trong binh Ién men s1nh khéi long vo1 thoi
gian 1én men rat ngan hon rat nhleu 50 vGi nudi trong trén gia thé than gb muc. Chat luong bot
sinh khéi dat ngudng an toan vé mit vi sinh va khong cé Arsenic va Chi. Ngoai ra, dé bot sinh
khoi nam dat chat lugng tot, can cai thi€n quy trinh nuoi trong dé cac chat c6 hoat tinh sinh hoc
cao hon. Viéc chu dong tao ra san pham nam nay c6 y nghia rat 16n trong cong nghiép duoc bdi
gia tri cia nam rat cao va tot cho strc khoe.

LOI CAM ON

Nghién ctru nay hoan thanh nho tai tro kinh phi tir dé tai B Cong Thuong ma sd
DT.04.18/CNSHCB. Nhom nghién ciru xin chan thanh cam on sy gitip d& cua Vién Cong nghé
HAUI, Truong Dai hoc Cong nghiép Ha Noi da hd tro nhan luc va hop tac dé thuc hién nghién
cuu nay.
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Nghién ctu danh gid an todn vi sinh va kim logi ngng cda bdt sinh khdi ndm thuong hodng...
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EVALUATION OF MICROBIOLOGICAL AND HEAVY METAL SAFETY ASSESSMENT OF
PHELLINUS LINTEUS MASS POWDER FROM SUBMERGED FERMENTATION
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Phellinus linteus 1s known to be a medicinal mushroom which is very good to human
health. They are used as medicinal mushroom in many Asian countries such as Japan, Korea,
China, Thailand and Vietnam. Because of long time growth and over-havest by humans in natural
conditions, they are artificially cultured in these countries. There were advances of liquid culture
of mushroom such as time saving and scaleable in culture in comparison with culturing of
mushroom in decaying wood. In this study, Phellinus linteus is cultured in optimum liquid
medium, lyophilized, ground into fine powder and evaluated for microbiological and total of
Arsenic and Lead to ensure the biomass product will meet safety standards for users. Results
are as follows: Total of anaerobic bacteria 2,2 x 10* CFU/g, Coliforms < 1,0 x 10! CFU/g,
Coagulase positive with Staphylococci < 1,0 x 10" CFU/g, total amount of yeast - mold < 1,0
x 10" CFU/g, not detected of E.coli, Clostridium perfringens and Salmonella spp.. Furthermore,
we did not find any Arsenic and Lead which are supposed to remain in our sample.

Keywords: biomass, phellinus linteus, culture, liquid medium, microbiology, heavy metals,

safety.
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