KHOA HOC CONG NGHE

NGHIEN CUU KHA NANG DUY TRiI CHAT LUONG
BOT GAO MAM RANG KHI BO SUNG DICH CHIET
NAM KIM CHAM (Flammulina Velutipes)

Pham Quang Trung?!, Nguyén Thi Lé Ngoc!,
Lé Nguyén Poan Duy?, Nguyén Cong Hal"

TOM TAT

Nghién ctru dugc thyc hién nhim danh gia kha nang duy tri chat luong bot gao mam rang khi bé sung dich
chiét nam kim cham chta hop chit ergothioneine, 1am co s& cho viéc bdo quan bdt gao mam rang. Gao
mam duoc bd sung dich chiét ndm kim cham & cac ty 1é khac nhau (0, 3, 5, 7, 10% theo khéi luong) truéc
khi rang, sau @6 duoc rang & 200°C trong 30 phut va duoc nghién thanh bot min rdi déng goi bing bao bi
PA hut chan khong, theo doi chét luong trong 6 thang. Két qua cho thdy, khi bé sung 10% dich chiét nAm
kim cham giau ergothioneine (227,54 mg/kg) trong qué trinh bido quan bot gao mam rang, dich chiét
khong tac dong lam giam y-butyric acid (GABA). Bén canh d6, ham lugng acid béo tu do chi tang nhe tur
2,54% lén 2,77% & thang thit 6. Kha nang khtr goc tw do DPPH ctia mau bé sung 10% dich ndm dat 87,41%,
tang 2,14 lan so v6i mau khong bé sung 40,77% tai thoi diém ban dau. Nhu vay, sau thoi gian bdo quan 4
thang & diéu kién thuong trong bao bi PA hut chan khong, bot gao mam rang duoc bd sung 10% dich chiét
nam kim cham mac du chua cho thdy c6 kha niang han ché su tén that mot phan GABA nhung van c6 thé
duy tri chat lwong tot cho san phdm do han ché dugc qua trinh oxy hoa chat béo trong qua trinh bao quan.

Tk khéa: Bot gao mam rang, dich chiét nam kim cham, ergothioneine, GABA.

1. BAT VAN BE

Nhiéu nghién ctru cho thdy, gao mam chta cac
thanh phan hoat tinh sinh hoc phong phu hon so voi
gao trang va gao lut vé ching loai va ham luong,
dong thoi chat luong cdm quan c6 su cai thién nhat
dinh [1, 2, 3]. Gao mam duoc danh gia 1a thuc phdm
chttc nang vi khong chi tot cho tiéu héa va hap thu,
giau thanh phan dinh dudéng co ban ma con chira
nhiéu hoat chat sinh hoc véi ham luong gia ting
dang ké nhu y-aminobutyric acid (GABA), y-oryzanol,
axit ferulic, axit phenolic, flavonoid, tocopherols,
vitamin, chat xo hoa tan, lysine [4, 5, 6]. Do do, no
duoc st dung nhu mot thanh phan trong cac san
phdm thuc pham khéac nhau hoac tham chi duoc két
hop nhu mot thanh phan trong cac san phdm banh
mi [7, 8, 9]. Trén thé giéi da c6 nhiéu nghién ctru ché
bién bot dinh duong cho nguoi gia tir gao mam [10].
Bén canh d9, trong giai doan san xuat gao mam, qua
trinh oxy hoa chat béo va mot s6 thanh phan co6 hoat
tinh sinh hoc can duoc cai thién nham nang cao chat
luong va hoan thién san phdm sau ctuing. Vi vay, viéc
tim kiém nguon chéat chong oxy hoéa tu nhién, an
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toan, hiéu qua kinh té cho san phdm la rat can thiét
[11]. Trong nhitng nam gan day, nhiéu cong trinh
nghién ctru cho thiay nam kim cham c6 loi cho stc
khée ctia con nguoi, dic biét doi voi nhitng nguoi bi
tang huyét ap, nguoi gia va giup tang tri tué cho tré
em. Nam kim chidm ciing da dwoc chimg minh
khong c6 gay doc hai trén co thé con nguoi [12, 13].
bac biet, nAm kim cham la mot nguon chira cac chat
chong oxy héa manh bao vé cac hop chat sinh hoc
trong thuc phdm, dién hinh 1a hop chat
ergothioneine (ERG) [13]. So vdi cac chat chong oxy
hoa truyén thong, ERG hoat dong nhu 1a chat khi
manh nhat ctia cac goc tu do [14]. Hién nay, chua c6
nghién ctu vé viéc xac dinh ham luong ERG bé sung
giup han ché qua trinh oxy hoéa chat béo va duy tri
chat luwong bot gao mam rang trong ché bién va bao
quan. Do do, nghién ctru anh hudng ctia viéc bé sung
dich chiét nam kim cham chta ERG dén chat luong
bot gao mam rang tir giong lua IR 50404 gitp duy tri
6n dinh ham luwong cac chat chiic ning cing nhu
giam qua trinh oxy hoa trong bao quan bot gao mam
rang la rat can thiét.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién ctru

Giong lua IR 50404 duoc mua tir Vien Laa dong
bang song Ctru Long, huyen Thoi Lai, thanh phé Can
Tho. Nam kim cham va bao bi PA duoc mua tai siéu
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thi Coopmart Can Tho. Cac hoa chat nhu GABA, y-
oryzanol, ferulic axit, ERG va thuéc thtt thuoc hang
Sigma Alrich va cac dung méi dung trong phan tich
bang HPLC cta Fisher duoc mua tir Cong ty Vat tu
Hoéa chat Ky thuat Can Tho - Cemaco. Mot s6 hoa
chat khac dat do tinh khiét cho phan tich.

2.2. Chuén bi dich chiét tir ctt hanh tim

Dich hanh tim dwoc chuén bi theo phuong phéap
ctia Nakamura va Ohtsubo (2011) [15], véi mot so
thay d6i nho theo thuc nghiém ¢ diéu kién phong thi
nghiém. Ci hanh tim Vinh Chau dwoc mua tai siéu
thi, sau d6 duwoc cat thanh 14t méng cho vao cap
dong, tiép theo cho vao may nghién Pensonic PB-
6001G, nghién nhuyén roéi can khoi luong theo ty le
trén cho vao thé tich dung dich can dung, khudy déu
dé khoang 5 phut thi loc qua vai loc dé loai bo ba,
dich loc sau d6 duoc st dung dé ngam gao. Dung
dich ngadm duoc bo sung ct hanh tim theo ty 1é 0,1%
c6 % DPPH dat trén 75% va ham luong polyophenol
tong s6 (TPC) dat 3,5 mg GAE/g.

2.3. Chu4n bi dich chiét chira ergothioneine tir
nim kim cham

ERG tr ndm kim cham duoc trich ly theo
phuong phéap cta Bao va cs (2009) [16]. Nam kim
cham sau khi mua vé duoc so ché cat bé phan ré
nam dé loai tap chat ban, phan than va ngon nim
duoc cat nhé voi kich thuoce tir 0,2 - 0,4 cm. Nam kim
cham sau khi cat nhé duoc cho vao coc va thém nuoc
cat (ty le w/v=1: 5), khudy déu va tién hanh trich ly
ERG & nhiét do 95°C trong thoi gian 60 phat. Sau d6,
dich chiét duoc ly tam & 6000 g, 4°C, trong 15 phut
dé thu duoc dich trong. Phan dich trong ti€ép tuc
duoc co dic chan khong & nhiét do 50°C dén khi thé
tich dich bang 1/5 thé tich truéc khi c¢6 quay thi thu
duoc dich c6 dac ndm kim cham. Tiép theo, cén 70°
duoc cho vao dich c6 dic voi ty 1é dich ndm: cén 1a 1:
2 (v/v), khudy déu. Hon hop duoc ly tam & 6000 g,
4°C, trong 5 phut @€ thu dich trong va tiép tuc c6 dac
& nhiet do 50°C dén khi do Brix dat 40% thi thu duwoc
dich chiét ndm kim cham chira ERG. Dich chiét lac
nay c6 ham luong ERG dat 2.322,8 mg/kg chat kho,
hay 141,1 mg/L va co6 hoat tinh chong oxy hoa dat
dén 90%. Dich chiét sau d6 dugc bao quan ¢ -18°C @é
stt dung cho thi nghiém.

2.4. Qua trinh chuin bi gao mam

Gao mam duoc ché bién theo quy trinh dwoc mo
ta nhu sau: lua IR50404 c6 d6 4m 13,5-14% duoc tach

v6 bang may xat Yanmar ST50 c6 duong kinh 15 cm.
Dé c6 gao lut nguyén phoi, trong xat duoc diéu chinh
khoang cach caa 2 rulo tir 0,1 - 0,15 mm. Gao Iut
nguyén phoi dugc ngam trong nuéc mat 30+£2°C
trong 6 gio dé dat trang thai bao hoa 4m. Trong qua
trinh ngam c6 bd sung 0,6% acid glutamic, 0,1% dich
hanh tim (hanh tim Vinh Chau, So6c Trang duoc
nghién va ép ldy dich), diéu chinh pH dich ngam dén
pH 3. Gao sau khi ngam duoc @ yém khi & nhiét do
37°C trong 28 gi® trong ti u kin, tranh anh sang, moi
6 gio tudi nuwodc mot 1an. Gao sau khi ndy mam duoc
sdy trong ti sdy & nhét do 60°C trong thoi gian 30
phut @é tach nudc so bo thu dwoc gao mam.

2.5. Thi nghiém bd sung dich chiét nim kim
cham trong ché bién va bao quan bt gao mam rang

Gao mam duoc b6 sung dich trich nAm kim cham
trudce khi rang theo nong do dich trich nam 1a 0%, 3%,
5%, 7% va 10% (w/w), sau d6 duoc rang & nhiét do
200°C trong 30 phut bang may rang hat mini, méi mé
rang 200 g gao mam. Gao mam sau khi rang duoc
nghién min (3 lan, méi 1an 30 gidy) va dong goi PA hut
chan khong dé bao quan va theo doi cac chi tiéu chat
luong trong 6 thang & nhiét do phong (moi thang lay
mau phan tich 1 lan). Ham luong ERG, GABA, axit
ferulic, y-Oryzanol, axit béo ti do va kha nang bat goc
te do DPPH) duoc xac dinh.

2.6. Xac dinh ham luong Ergothioneine

St dung phuwong phap ctia Lee va cs (2009), Jang
va ¢s (2016) co cai tién dé xac dinh ham luong
Ergothioneine [17, 18]. 3 gam mau duoc chiét trong
27 ml ethanol lanh 70% (chita 0,1 mM DTT) va 1 mL
MMI 1000 ppm duoc thém vao 1dam néi chudn. Hon
hop duoc dong nhat ¢ toc do 10.000 rpm trong 3 phut
& nhiét do thap, sau do dich huyén phu duoc lam
lanh trong 30 phut va ly tam & 20.000 g, 4°C trong 20
phut. Tiép theo, lam bay hoi dung moéi & 50°C dén
kho va tai hoa tan v6i 1 mL nudc khtr ion, ti€p tuc
thém vao 1 mL chi acetate 10% va 1 mL hexan. Tiép
theo, hon hop duoc 1am lanh trong 30 phut va ly tam
& 20.000 g, 4°C trong 20 phut. Cudi ciing, phan ndi
phia trén duoc phan tich bang hé thong HPLC
(Shimadzu) trang bi dau do UV-Vis trén hai cot (cot
1: Supelco C18, 250 mm x 4,6 mm X 5 pm; cOt 2:
Lichrospher RP-C18 250 mm x 4 mm X 5 pym) va
duoc phat hién & budc song 254 nm, 40°C. Pha dong
1a acid acetic 2,5% (theo thé tich) va nudc khir ion
(50: 50) voi toc do dong 0,7 mL/phut.
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2.7. X4c dinh ham luong GABA

St dung phuong phap ctia Varanyanond va cs
(2005), Banchuen va cs (2010) c6 cai tién dé xac dinh
ham lwong GABA [19, 20]. Can 1 g mau bot cho vao
Erlen, thém vao 9 mL nuéc khtt ion va lac & nhiét do
phong trong 90 phut. Sau d6, 1 mL axit sulfosalicylic
3% (theo thé tich) duoc thém vao va cac hén hop
duoc ly tam & 6000 g trong 10 phut. Hut 100 puL phan
ndi phia trén vao eppendorf, ti€p tuc thém vao 100 puL
NaHCO; 100 mM wva 100 pul mM 4-
dimetylaminoazobenzen-4-sulfonyl clorua va xoay.
Hoén hop duoc dun nong & 70°C trong 10 phut dé tao
dan xuat, sau dé duoc lam nguoi va thém vao 0,5 mL
ethanol tuyét doi, trén da va ly tam & 16.000 g & 4°C
trong 5 phut. Cudi cung, phan ndi phia trén duoc
phan tich trén HPLC, véi cot Ascentis® C18 HPLC,
25 cm x 4,6 mm, 5 ym (Supelco, Bellefonte, PA).
HPLC duoc trang bi mot may do UV-Vis (SPD-20A,
Shimadzu) dat & budc song 465 nm. Cac pha dong la
dung dich dém ammonium acetate 25 mM chua 0,1%
acid acetic va acetonitrile (26: 74) duoc diéu chinh &
toc do dong 1 mL/phut véi 10 pL thé tich tiém va cot
nhiét d6 10 & 55°C.

2.8. Kha ning khir gdc tir do

St dung phuwong phap cuia Fu, Shieh va Ho
(2002) co cai tién dé xac dinh kha nang khit goc tu
do [21]. 3 g mau duoc trich ly qua dém & -18°C trong
27 mL methanol. Hén hop duogc ly tam bang may ly
tam lanh Hermle Labotechnik Z323K & 6.000 g trong
10 phut. Hut 3 mL dich néi cho vao 6ng pi nau. Sau
d6 thém vao 1 ml dung dich DPPH 0,1 mM (pha
trong methanol 99,5%), lic déu va dé yén trong bong
toi 30 phut. Do hap thu quang hoc dugc do & budc
song 517 nm. Kha nang khir goc tu do duoc xac dinh
theo cong thic: DPPH %) =(AbS}
Abs, ;) *100/Abs} 1.

2.9. Ham luong axit béo tue do

Duoc xac dinh theo tiéu chudn Viet Nam (TCVN
6127: 2010) [22]. Can 5 g chat béo (dugc chiét bang
Soxhlet) cho vao binh tam gac. Sau d6 thém 25 mL
hoén hop ethanol: ether (1: 1), thém vai giot
phenolphtalein 1%. Lic déu va dem di chudn do bang
dung dich NaOH 0,1N dén khi dung dich c6 mau
hong bén trong 30 gidy thi dimg lai. Him luong axit
béo tur do duoc biéu thi biang ty 1é phan tram khéi
luwong theo axit oleic.

2.10. Phuong phép thu thap va xir ly s6 lieu

Thi nghiém duoc b6 tri hoan toan ngau nhién véi
3 1an lap lai. So liéu thu thap duoc xt ly, vé do thi,

tinh do lech chuidn (STDEV) bing phin mém
Microsoft Office va Excel 2013. Phan tich thong ké
duoc xit ly trén phan mém Statgraphics Centurion
XVI. Két qua thi nghiém duoc phan tich ANOVA va
kiém dinh LSD (5%) dé so sanh su khac biét gitra cac
gia tri trung binh.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia dich ndm kim cham bé sung
dén ham lueong cac hop chat hoat tinh sinh hoc trong
bao quan bot gao mam rang

Bang 1. Thanh phan nguyén liéu gao sau ndy mam

Thanh phan héa hoc Gia tri
Nuac (%) 13,5+0,78
Carbohydrate (%) 66,47+2 44
Protein (%) 7,69+0,68
Lipid (%) 9,37+2,08
Tro (%) 2,97+0,22
GABA (mg/kg) 597,92+3,34
Acid ferulic (mg/100 g) 3,00+0,00
y-oryzanol (mg/100 g) 3,66:+0,36
Ergothioneine (mg/kg) 194,84+0,57
Polyphenol (mg/kg) 397+0,1

Két qua phan tich & bang 1 ghi nhan ham luong
GABA va polyphenol trong thanh phan nguyén liéu
gao mam rat cao, véi 597,92 mg/kg va 397 mg/ke.
Thanh phan glucid, protein téng s6 trong gao mam
voi ham luong cao 1a diéu kién thich hop dé da dang
hoa cac san pham tir gao mam.

Két qua thé hién & hinh 1 cho thdy, ham luong
GABA giam dan theo thoi gian bao quan va khac biét
c6 y nghia thong ke & mirc p<0,05. Két qua chi ra
rang, ham luong hop chit nay & mau khong bé sung
dich ndm giam 1,1 lan (tir 560 mg/kg giam con 504,4
mg/kg), nhung mau co bé sung 10% dich chiét nAm
giam 1,2 lan (tr 596 mg/kg giam xuoéng 513 mg/kg)
sau 6 thang bao quan. Do d6, nong do dich ndm bé
sung khong anh hudng dén ham luong GABA trong
qua trinh bao quan. Tuy nhién, két qua thoéng ke cho
thdy, ham luong GABA trong mau gao mam rang
tang theo chiéu tang cta ty lé dich chiét bé sung, so
lieu ghi nhan cao nhat & mau bé sung 10% dich chiét
dat 596 mg/kg. Diéu nay cho thdy ergothioneine
giup bao ve va han ché giam ham luong GABA trong
qua trinh rang & nhiét do cao. Két qua tén phu hop
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voi nghién ctru ctia Parnsakhorn va Langkapin  mam chi gidm 9,73-11,60% khi bao quan ¢ 4°C va thap
(2013), theo d6 ham luong GABA trong gao mam dat hon dang ké so voi mau duoc bao quan & 30°C, giam
28,70% va giam khong khac biét dang ké sau thoi  31,69-34,34% sau 6 thang bao quan bang bao bi PA va
gian luu trix 8 thang & 37°C [23]. Mot nghién citu  nhom hut chian khéng [24].

khac ciing chi ra rang, ham luong GABA trong gao

B0% m3% B5% o 7% |10%

T0O

Him ligng GABA (mg'kg)

Théi gian bao quin (thing)

Hinh 1. Syt thay d6i ham liwong GABA theo thoi gian bao quan
Ghi chu: Cic chircdi a, b, ¢, d... khdc nhau biéu thi sir khic biét cé y nghia thong ké ¢ muc p<0,05 giita
cdc moc thoi gian bdo quan va cdc chir cdi A, B, C, D... khdc nhau biéu thi sur khdc biét cé y nghia thong ké ¢
mutc p<0,05 giita cdc muic nong do dich nam kim cham.
3.2. Anh huéng ciia dich ndm kim cham bé sung dén qua trinh oxy héa chat béo trong bao quan bot gao
mam rang

B0% B3% B5% B T% B10%

Ham hrgng ergothioneine {mgkg)

1 2 3

Thai gian bao quan (thing)

Hinh 2. Sy thay ddi ham luong ergothioneine theo théi gian bao quan
Ghi chu: Cdc chircdia, b, ¢, d... khdc nhau biéu thi sur khic biét co y nghia thong ké ¢ muic p<0,05 gita
cdc moc thoi gian bdo quan va cdc chir cdi A, B, C, D... khdc nhau biéu thi sur khac biét cé y nghia thong ké ¢
mutc p<0,05 gitta cdc mutc nong do dich nam kim cham.
Két qua & hinh 2 cho thdy, ham luong nidm bé sung va khac biét thong ké & mic y nghia
ergothioneine trong mau tiang lén khi tang ty 1é dich  p<0,05. Ham luwong ergothioneine giam nhanh qua
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cac thang bao quan, voi mau bé sung 10% dich nadm
c6 ham luong cao nhat dat 227,54 mg/kg va gidm
dén 57,79%, chi con 96,04 mg/kg & thang thi 6. Két
qua nay phu hop véi nghién ctu ctia Beelman va
Hausman (2010) khi ti€én hanh phan tich trén bot
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nam dong kho trong mot tuan sau khi chuén bi, bot
duoc luu trit trong thoi gian dai dé danh gia va xac
dinh noéng do ERG, két qua cho thidy mtc do giam
dang ké (giam 41-42%) trong thoi gian 6 thang bao
quan [25].

7%

B0 o3% m|5%

Thiri gian bao quan (thang)

Hinh 3. Sy thay d6i kha ning bay goc tu do (% DPPH) theo thoi gian bao quan
Ghi chu: Cdc chircdi a, b, ¢, d... khdc nhau biéu thi swr khdc biét co y nghia thong ké ¢ mutc p<0,05 giita
cdc moc thoi gian bao quan va cdc chit cai A, B, C, D... khac nhau biéu thi su khac biét cé y nghia thong ké ¢

mutc p<0,05 giita cdc muic nong do dich nam kim cham.

Két qua & hinh 3 cho thdy kha niang bay goc tu
do ctia cac mau duoc bd sung dich chiét & cac ty lé
khéc nhau thi khac biét c6 y nghia thong ke (p<0,05)
va tang dan khi gia tang ty 1é dich chiét them vao.
%DPPH ciing giam dan theo thoi gian bdo quan san
pham va khac biét c6 y nghia thong ké & muc p<0,05.
Nong do dich chiét ndm kim cham c6 anh hudng dén
cac hop chat sinh hoc va kha nang bay goc tu do cta
san phdm. Kha nang bay goc tr do ctia mau duoc b
sung 10% dich chiét 1a 87,41%, tang 2,14 lan so véi
mau khong b6 sung c6 DPPH, chi vao khoang 40,77%
tai thoi diém ban dau. Két qud nay pha hop voi
nghién ctu ctia Bao, Ushio va Ohshima (2008), theo
d6, khi tang ham luong dich chiét tir nAm kim cham

4.5 o

e

Him ogng acd Bty do (% aid olec)

N 2

o L_E =

thi kha nang bat goc tu do DPPH ciing tang [26].
Mot s6 nghién ctru khac ciing cho thay dich chiét tir
nam kim cham c6 dac tinh chong oxy hoéa [21], dac
biét 1a chat béo bao hoa ton tai trong mo cta [27].
Trong khi @6, nhiéu nghién ctru ciing ghi nhan chiét
xuat tir nAm kim cham c6 hoat tinh chong oxy hoa
kha cao va 1 mL dich chiét c6 chaa 2,98 + 0,02 mg
ergothioneine. Cac chiét xuat etanolic duoc diéu ché
ttt ndm kim cham da loai bo triet dé 2,2-diphenyl-1-
picrylhydrazyl (DPPH) [21]. Nhu vay, c6 thé thay,
mau duoc bé sung 10% dich chiét ndm kim cham
duoc ghi nhan kha nang bay goc tu do tot nhat voi
két qua % DPPH cao hon han cac mau con lai.

=oea

I'hén gian bac quan (thang)

Hinh 4. Sy thay déi ham lueong axit béo tir do (FFA) theo thoi gian bao quan
Ghi chu: Céc chircdi a, b, ¢, d... khdc nhau biéu thi sw khic biét cé y nghia thong ké ¢ muc p<0,05 giita
cdc moc thoi gian bdo quan va cdc chir cdi A, B, C, D... khdc nhau biéu thi sur khdc biét ¢ y nghia thong ké ¢

mutc p<0,05 giita cdc muic nong do dich nam kim cham
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Két qua & hinh 4 cho thay, ham luong FFA tiang
trong qua trinh bdo quan 6 thang trong diéu kién
nhiét d6 thuong va duoc hat chan khéng, ham luong
FFA trong mau doi chung 1a 2,49%, tang dén 56,62% &
thang thtt 6 v6i s6 lieu ghi nhan 3,9%. Tuy nhién mau
b6 sung 10% dich ndm tang nhe tir 2,54% lén 2,77%
sau 6 thang bao quan & nhiét do phong. Nghién ctu
cua Parnsahkorn va Langkapin (2013), Klaykruayat
va cs (2020) cho thay, trong suét qua trinh bao quan
gao lut va gao lit ndy mam & 37°C sau 8 thang luu
trit, acid béo tu do ting vot, tuong tung 0,487% va
0,514% [23, 24]. Trong khi d6, nghién cttu ctia Sharp
va Timme (1986) cho thdy, axit béo tu do tang trong

10 4

TBARs (pmol TBARs/ g, dry basic)
(i)

]

\§
.
.
.
.
.
.
.
.
.
N

bao quan gao, dac biét 1a & nhiét o cao [28]. Khi san
phdm c6 do 4m thap, do hoat dong cta nudc rat nho
thi toc do phan tmg tu oxy hoa chat béo tiang. Vi vay,
mau bot gao mam rang co toc do oxy héa nhanh hon
so voi gao lut va gao mam. Mat khac, nhiéu nghién
cttu ciing cho thay chiét xuat nAm kim cham c6 chia
ergothioneine c6 cong dung tiém nang trong viéc
ngan chan qua trinh oxy hda lipid sau thu hoach & ca
nuodi va dong vat giap xac [16, 26, 29]. Qua két qua
trén, nghién ctru ghi nhan mau gao mam rang duoc
b6 sung 10% dich chiét nAm kim cham dat hiéu qua
cao nhat trong han ché qua trinh oxy hoa chat béo.

B80% o3t B5% o7% o10%

<l
|

L L i

Thén gian bao quan (thang)

Hinh 5. Sy thay d6i ham leong TBARs thoi gian bao quan
Ghi chu: Cdc chircdi a, b, ¢, d... khdc nhau biéu thi sur khdc biét co y nghia thong ké ¢ murc p<0,05 giita
cdc moc thoi gian bao quan va cdc chit cai A, B, C, D... khic nhau biéu thi sur khac biét cé y nghia thong ké ¢

mutc p<0,05 giita cdc mutc néng do dich nam kim cham

Két qua & hinh 5 cho thdy, chi s6 TBARs trén
bot gao mam rang bd sung cac nong do dich chiét
khac nhau (0, 3, 5, 7 va 10%) duwoc bao quan & nhiét
do phong trong 6 thang c6 su gia ting ro rét va
khéc biét c6 y nghia thong ké & muc p<0,05. Nhin
chung, gia tri TBARSs gitra cac néng do (0, 3, 5, 7 va
10%) thi khac nhau va khac biét c6 y nghia thong ke
(p<0,05). Mau c6 ty 1é b6 sung dich chiét cang cao
thi chi s6 TBARs duoc ghi nhan c6 gia tri cang thap

va co toc do gia tang cang cham trong thoi gian bao
quan. Dong thoi, chi s6 TBARs & nhung mau nay
thap hon nhiéu so v6i mau khong bé sung dich
chiét. Cu thé, mau khong bé sung dich chiét co gia
tri TBARs cao nhat, voi 3,02 pmol TBARs/g sau khi
rang va tang dén 3,66 lan v6i ham luong 11,04 pmol
TBARs/g & thang thit 6. Mau c6 bo sung 10% dich
chiét c6 chi s6 TBARs duoc ghi nhan thap nhat va
tang it nhat, chi ting 2,53 1an sau 6 thang bao quan
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v6i 1,73 pmol TBARs/g ¢ thoi diém dong goi ting
lén 4,38 pymol TBARs/g. Chi s6 TBARs tang 1a do
cac san phdm cta qua trinh oxy hoéa chat béo nhu
hydroperoxyde duwoc hinh va nhanh chong bi oxy
hoa thanh cac san phdm bac hai nhu aldehyde [30].
Két qua trén cho thdy, viéec b6 sung dich chiét nAm
kim cham trong bao quan bot gao mam rang giap
han ché qua trinh oxy hoa lipid v6i ty 1¢ 10% mang
lai hiéu qua tot nhat.

Theo két qua nghién ctu duoc trinh bay, ham
luong GABA, ham luong ergothioneine va kha nang
bay goc tr do giam déu theo thoi gian bdo quan va
giam nhanh hon sau thang thit 4. Tuong tu, s6 liéu
cho thay céc chi s6 thé hién mitc d0 oxy hoa chat béo
gom ham luong axit béo tur do va chi s6 TBARs ting
dan trong 4 thang dau va tang nhanh hon & hai thang
tiép theo. Theo do, dir lieu ciing ghi nhan cac mau
bot gao mam rang dugc bd sung 10% dich chiét nim
kim cham c6 ham luong hop chat chic nang cao
nhat va kha nang bay goc tu do tot nhat, dong thoi
cac chi s6 oxy hoa chat béo luon & muirc thap nhat va
gia ting rat it trong qua trinh bdo quan. Vi vay,
nghién ctru két ludn rang mau bot gao mam rang
duoc b6 sung 10% dich chiét ndm kim cham dat hiéu
qua tot nhat va san phdm git duoc chat luong 6n
dinh trong 4 thang bao quan & nhiét do phong voi
bao bi hut chan khéng.

4. KET LUAN

Viéc b6 sung 10% dich chiét nAm kim cham giau
ergothioneine trong qua trinh bdo quan bt gao mam
rang giup duy tri chat luong san phdm 6n dinh sau
thoi gian bao quan 4 thang & diéu kién thuong trong
bao bi PA hut chan khong. Dac biét, viec st dung
dich chiét ndm kim cham da mang lai hiéu qua tich
cuc trong han ché qua trinh oxy hda chat béo.
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STUDY ON THE ABILITY TO MAINTAIN THE QUALITY OF ROASTED GERMINATED BROWN RICE
FLOUR SUPPLEMENTED WITH Flammulina Velutipes EXTRACT
Pham Quang Trung, Nguyen Thi Le Ngoc,
Le Nguyen Doan Duy, Nguyen Cong Ha
Summary
The aim of this study was to evaluate the ability to maintain the quality of roasted germinated brown rice
flour when supplemented with mushroom extract containing ERG compounds, as the basis for preserving
roasted germinated brown rice flour. In order to do that, germinated brown rice was supplemented with
shiitake mushroom extract at different ratios (0, 3, 5, 7, 10% by weight) before roasting, then roasted at
200C for 30 minutes, roasted germinated brown rice was grounded into a fine powder and packed with
vacuum-packed PA bags, quality monitoring for 6 months. The results showed that the addition of 10%
mushroom extract (227.54 mg/kg) during the storage of roasted germinated brown rice flour helped to
maintain the quality of the product event though, the mushroom extract shown no effect to the slightly
unstability of GABA during 6 months preservation. The content of free fatty acids only increased slightly
when reaching 2.77% from 2.54% at the 6th month Besides, the free radical scavenging ability of the sample
supplemented with 10% extraction reached 87.41%, increasing 2.14 times compared with the sample without
adding 40.77% at the initial time. It was concluded that, after a storage period of 4 months under normal
conditions in vacuum PA packaging, roasted germinated brown rice flour supplemented with 10%
mushroom extract still maintained good quality, especially contrinuting to the limitation of lipid oxidation to
free fatty acid.
Keywords: Roasted germinated brown rice flour, enoki mushroom extract, ERG, GABA.
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