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TOM TAT

Nam dau khi (Hericium erinaceus) 1a loai ndm c6 gia tri dwoc liéu cao, tuy nhién nghién ctru vé& nudi trong va
ché bién ndm nay & Viét Nam con twong ddi han ché so véi cac loai nAm khac nhw ndm linh chi hay ndm méc nhi.
Nghién ctru nay dwoc thuc hién nhdm danh gia anh hwéng cda loai co chét, thanh phan nguyén liéu va ché do say
dén nang suét va chét lwgng ctia ndm dau khi, tir d6 lwa chon diéu kién san xuat phi hop. Két qua cho thay, thanh
phan nguyén liéu c6 anh hwéng dang ké dén tbc do sinh trwdng hé soi va sw hinh thanh qua thé. Ndm dau khi
chiing He-2 khéng thé hinh thanh mam qua thé khi nudi tréng trén nguyén liéu khong chira mun cwa. Nguyén liéu
gdm 89% mun cwa, 10% cam gao va 1% CaCOj; cho hiéu suét sinh hoc cao nhét (51,80%), tiép theo la cong thic
v&i 20% bdng + 69% mun cua + 10% cam gao + 1% CaCOs (51,28%). V& ché dd sy, & 35°C két hop véi thong gi6
75% trong 12 gi dau va 25% trong cac gi® tiép theo 1a didu kién phu hop dé bado toan dang ké ham luwong
polysaccharide va axit amin téng sé trong san phdm. Két qua nay gép phan hoan thién quy trinh nuéi trdng va so ché
nadm dAu khi theo hwéng nang cao hiéu qua san xuét va chat lwong dwoc liéu.

T khéa: Nam dau khi, co chét nudi tréng, ché dé séy.

Effects of Cultivation Substrates on the Yield
of Monkey Head Mushroom and Selection of Suitable Drying Condition

ABSTRACT

Monkey head mushroom (Hericium erinaceus) is a medicinal mushroom with high therapeutic value; however,
research on its cultivation and processing in Vietnam remains limited compared to other mushrooms such as lingzhi
or wood ear mushroom. This study aimed to evaluate the effects of cultivation substrates and drying conditions on
the yield and quality, respectively, of H. erinaceus. The results demonstrated that substrate composition significantly
influenced mycelial growth and fruiting body formation. Notably, strain He-2 did not form fruiting body primordia on
substrates lacking sawdust. The substrate formulation containing 89% sawdust, 10% rice bran, and 1% CaCOs3;
yielded the highest biological efficiency (51.80%), followed by the formulation with 20% cotton waste, 69% sawdust,
10% rice bran, and 1% CaCOs; (51.28%). Regarding drying conditions, the suitable condition was identified as drying
at 35°C with 75% ventilation for the first 12 hours and 25% thereafter, which effectively preserved polysaccharide
content and total amino acids. These findings contribute to the development of an improved cultivation and
processing strategy for enhancing both productivity and medicinal quality of H. erinaceus.

Keywords: Monkey head mushroom, culture substrate, drying method.

y v R loai ndm dudc liéu thudc ho Hericiaceae, phan
1. DAT VAN DE b6 rong rai tai Bdc My, Nam My, chau Au, Uk,

Nam dau khi (Hericium erinaceus) 1a mot Trung Quéc va Nhat Ban (Gonkhom & cs.,
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2022). Loai ndm nay da dudc st dung tu lau
trong y hoc ¢6 truyén Trung Quéc va Nhat Ban
dé hd trg diéu tri nhiéu bénh 1y nhd chta hop
chat c6 hoat tinh sinh hoc cao, bao gom hop chat
c6 kha ning chéng oxy héa, diéu hoa mién dich,
chong viém, bao vé gan va tiém néng hé trg diéu
tri bénh Alzheimer (Contato & Conte-Junior,
2025). Hai nhém hgp chat chinh c¢6 hoat tinh
sinh hoc dugc tim thay trong ndm 12 hericenone
(tap trung trong qua thé) va erinacine (chu yéu
trong hé s¢1) (Li & cs., 2018).

H. erinaceus c6 thé sinh trudng trén ca gb
cting va g6 mém thudc cac chi Ulmus, Juglans,
Fagus, Quercus, Carpinus, Acer, cing nhu loai
Pinus taeda va Pinus ponderosa (Jahedi & cs.,
2024). Nhiéu nghién ctu trén thé giéi da téi uu
héa cong thic co chat va diéu kién nudi tréng
nhim nang cao ning suit va chat lugng qua
thé. Ndm dau khi 14n diu tién dugde nubi trong
nhan tao tai Trung Qudc bang phuong phap
trong trén than go. Hién nay, phuong phap nuéi
trong bich hosc chai nhua, st dung mun cua
lam co ch4t chinh dang duge 4p dung phd bién
dé dat ning sudt cao. Ngoai mun cua, cac
nguyén liéu phu khac nhu 161 ngd, béng phu
phém, than ngd, cam mi, bot ngd, ba dau nanh
va mot s6 khoang chat (nhu thach cao) ciing
dudc st dung dé cai thién gia tri dinh dudng cta
co chat. Cac nghién ciu cho thdy cong thiic co
chét bao gébm 55% 16i ngd, 20% v6 bong, 20%
cam mi, 3% bot ngd, 1% dusng va 1% thach cao;
hodc 60% mun cua, 25% than ngo, 11% cam mi,
3% bot ngd va 1% thach cao cho hiéu qua nudi
trong cao (Jahedi & cs., 2024). Nhiét do t6i uu
cho tiing giai doan phat trién clia ndm gbém: 21-
24°C (giai doan udm sgi), 10-15,6°C (hinh thanh
mam qua thé) va 18-24°C (phat trién qua thé)
(Gonkhom & cs., 2022).

Sau thu hoach, céng doan siy c6 vai tro
then chét trong viéc duy tri chat lugng cia qua
thé ndm. N&m diu khi chtia nhiéu hgp chét co
hoat tinh quy, tuy nhién cac hdp chit nay nhay
cam v6i nhiét va dé& bi phan huy néu xu ly
khong ding cach (Pendre & cs., 2012). Viéc lya
chon phuong phap say phu hgp gitp kéo dai thoi
gian bao quan va giii lai ham lugng hoat chat
sinh hoc, ddm bao gia tri dinh dudng va dudgc
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liéu cta san phadm. Ngoai ra, cac chi tiéu cam
quan nhu mau sfc, mui vi va cdu tric san phdm
cling phu thudc vao phuong phap siy, anh
hudng dén gia tri thuong mai. Do d6, nghién ctiu
lya chon ché& dd sdy 1a mot budc quan trong
trong chudi gia tri san xuit - so ché - tiéu thu
nim dugc liéu.

Tai Viét Nam, ndm dau khi dang dan dudc
quan tdm trong linh vyc néng nghiép ting dung
cong nghé cao va phat trién ngudn dude liéu noi
dia. Tuy nhién, so véi cac loai ndm khac nhu
nidm linh chi hay méc nhi, viéc nghién ctiu va
nudi trong ndm dau khi van con han ché. Cac
nghién c@iu trong nuéc hién nay chu yéu tap
trung vao phan lap gidng, danh gia hoat tinh
sinh hoc va thi nghiém mot s6 diéu kién co ban
trong nudi trong. Trong khi d6, cac nghién ctu
chuyén sau vé céng nghé sau thu hoach, dic
biét 1a vé cach thic siy va bao quan van chua
dude nghién ctu hoan thién. Trén co s6 do,
nghién ciiu nay dude thuc hién nham danh gia
anh hudng ctia nguyén liéu nudi tréong va ché do
sdy dén ning sudt va chat lugng ndm dau khi,
tit &6 dé xudt quy trinh pht hgp dé ning cao
hiéu qua san xuét va gia tri san pham.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Giéng ndm dau khi chung He-2 dugc cung
cé&p bdi Vién Nghién ctiu va Phat trién Nam an
N4dm duge liéu, Hoc vién Néng nghiép Viét
Nam. Hé s¢i sinh trudng nhanh, bao pht hoan
toan bé mit nguyén lidu sau 5 ngay nudi soi.
Qua thé ndm diu khi dang trong thi nghiém
sdy dugc thu hai tit cong thic nudi tréong cho
nang suit cao nhit nhim dam bao tinh dai
dién va chat lugng nguyén liéu cho qua trinh
nghién ctu.

2.2. Phuong phap nghién citu

2.2.1. Chuédn bj va xit Iy nguyén li¢u

Mun cua va 16i ngd nghién duge lam &m
bing nuée voi c6 pH 12-13, sau dé u trong 3
ngay, dao déu déng u vao ngay thi 4 va tiép tuc
u thém 3 ngay. Rom ra, thu mua tai huyén
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Nghia Hung (tinh Nam Dinh), dugc xi 1y tuong
tu bang nuée voi pH 12-13, U trong 4 ngay, dao
tron vao ngay thd 5 va tiép tuc 4 thém 3 ngay.
Sau qua trinh xt 1y, rom c6 mau niu, mém, mui
thom dé chiu va dudc bam nhd thanh doan dai
2-3cm. Béng phu phém, 14 phin nguyén liéu
phu loai ra trong qua trinh thu hoach béng
chinh phdm, duge thu mua tai Céng ty C6 phan
Dét Vinh Phu (Viét Tri, Pha Tho). Bong phu
phdm dudc 1am 4m bing nuée voi pH 12-13, 0 1
ngay, ddo déng vao ngay thi 2 va tiép tuc u
thém 1 ngay sau dé.

2.2.2. Diéu kién nuéi trong nam dau khi

Sau khi xti 1y, tat ca nguyén liéu dudc phoi
tron theo cac cong thiic sau:

CT1: 89% rom + 10% cam gao + 1% CaCO,

CT2: 89% mun cua + 10% cam gao +
1% CaCO,

CT3: 89% 161 ngd nghién + 10% cam gao
+ 1% CaCO,

CT4: 89% bong + 10% cam gao + 1% CaCO,

CT5: 40% rom + 49% mun cua + 10% cam
gao + 1% CaCO,

CT6: 40% 16i ngd nghién + 49% mun cua +
10% cam gao + 1% CaCO,

CT7: 40% boéng + 49% mun cua + 10% cam
gao + 1% CaCO,

CT8: 20% rom + 69% mun cua + 10% cam
gao + 1% CaCO,

CT9: 20% 16i ngd nghién + 69% mun cua +
10% cam gao + 1% CaCO,

CT10: 20% bong + 69% mun cua + 10% cam
gao + 1% CaCO,

Nguyén liéu dugec hiéu chinh d6 4m dat
62-65%, pH dao dong tit 6-7. Hon hop gia thé
dugc dong vao tui nilon chiu nhiét (kich thuéc
19 x 37cm), mdi tui chtia 1,0kg co chat va dude
héap khi trung 6 121°C trong 180 phut. Sau khi
lam ngudi, mdi tdi co chat duge cdy 10g giong
cdp II ndm dau khi. Giai doan nuéi sgi dudc
thuc hién 6 nhiét do 25-27°C trong diéu kién téi.
Giai doan cham séc qua thé duge tién hanh &
nhiét d6 18-22°C, d6 4m khong khi 85-95%.
Nam dau khi dudc nudi trong trén cac cong thic
co chat bao gdm mun cua, rom ra, 16i ngd va
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bong hat, c6 b sung cam gao va bot CaCO,
nham cung cdp dinh dudng va diéu chinh pH
moi trusng nudi trong.

2.3. Khao sat anh huéng cua diéu kién so
ché va sy t6i chat lugng nam dau khi He-2

Qua thé ndm st dung cho thi nghiém sy 1a
ndm tuci méi thu hoach, qua thé c6 thé bao
quan lanh khéng qua 24 gid, dudc cit lat theo
chiéu doc véi d6 day 0,8-1,0cm dé thuan tién cho
qué trinh sdy va phan tich tiép theo.

Thi nghiém 1 - Lua chon phuong thic so
ché: Ba ché do chan dudc khao sat: khong chan,
chén hoi nuée néng (2 phit) va chan nuéec néng
(90°C/2 phit). Diéu kién sdy c6 dinh: nhiét do
40°C, théng gié 75%. Cac chi tiéu cam quan theo
doi gdbm mau sfc, mui, vi va trang thai san
pham. Két qua duge dung dé chon phuong thiic
so ché& cho thi nghiém ti&p theo.

Thi nghiém 2 - Luya chon ché& do6 say: Ché do
sdy dugc thiét lap véi nhiét d6 30, 35, 40, 45,
50°C tuong ting véi CT11 dén CT15 va téc do
thong gié duy tri d mic 75% (ti sy Memmert
UF110). Sau khi tién hanh danh gia cadm quan
doi véi ting ché dd, nhiét d6 siy sé duge lua
chon dua trén tiéu chi duy tri mau séc tu nhién
va trang thai cAm quan t6t nh4t cia san pham
(kho gion, mau nga vang sang, mui thom déc
trung). Néu két qua chua dat dugc ky vong sé
tiép tuc diéu chinh ché& d6 thong gié cho phu
hop. San pham c6 gia tri cdm quan tét nhat sé
dudc st dung dé phan tich cac thanh phan hoéa
hoc chti yé&u, gbm ham lugng protein, lipid,
polysaccharide va axit amin.

Ham lugng 4m duge xac dinh biang
phuong phap siy 6 105°C cho dén khi khoi
lugng mau khéng thay d6i. Ham lugng protein
dugc xac dinh theo va chuyén ddi theo hé s&
phtt hgp. Ham lugng polysaccharide téng sé
duge phéan tich bang phuong phap quang phd
h4dp thu UV-VIS tai bubc séng 490nm, su
dung thuéc thi phenol-axit sulfuric theo
phuong phap cua Nielsen (2010). Ham lugng
lipid duge xac dinh bang phuong phap chiét
Soxhlet st dung dung méi hexan. Thanh phan
axit amin, bao gdom 17 loai, dugc phan tich
biang phuong phap sic ky 16ng hiéu ning cao



(HPLC) sau khi thay phdn mau bang axit
(Shimadzu Corporation, 2022).

2.4. Phuong phap danh gia va xu 1y sé liéu

Kich thuéc ngang qua thé (mm) dudc xéc
dinh bang cach do phan rong nhit ctia mi qua
thé. Kich thuéc doc qua thé (mm) la phan
vudng goéc dai nhat véi kich thuéec ngang cua
qua thé. Thoi gian xuét hién qua thé (ngay) la
thoi gian tinh ti khi c4y gidng dén hinh thanh
qua thé. Thoi gian qua thé trudng thanh
(ngay) 1a thoi gian tinh ti khi hinh thanh qua
thé dén qua thé trudng thanh, khi toan bo cac
gai xung quanh qua thé ra xudng, mau tring
cia qua thé c6 xu huéng chuyén sang mau
vang nhat.

Téc d sinh trudng trung binh hé sgi, hiéu
suét sinh hoc va khéi lugng trung binh qua thé
dugc tinh theo cong thic:

Téc dd sinh trudng trung binh hé sdi
(mm/ngay) = (B0 dai trung binh hé sgi
(mm)/Thoi gian hé s¢i moc (ngay)).

Hiéu suét sinh hoc (%) = (Téng s6 khoi
luong ndm tusi thu duge (g)/Téng s6 khéi lugng
nguyén liéu khé (g)) x 100

Khoi lugng trung binh qua thé (g) cta cong
thiic = (Téng s6 khéi luong qua thé (g)/Téng s6
qua thé thu dugc cta cong thiic)
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Két qua nghién ctu dude xi ly thong ké
bing phan mém Graphpad Prism 9.1. Su khac
biét gifia cac cong thiic dude danh gia bang phan
tich phuong sai ANOVA mot chiéu (one-way) va
so sanh nhiéu nhém theo chuéin Tukey 6 miic ¥
nghia P <0,05.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia nguyén lidu nubi tréng
dén sinh truéng hé sgi nAm dau khi He-2

Thanh phan nguyén liéu la yéu t6 thiét yéu
anh hudéng dén ning suat va gia tri dinh dudng
ctia ndm. Tai Viét Nam, phu phdm néng nghiép
nhu mun cua, béng phé phim, rom ra va 16i ngd
duge st dung phd bién lam co chit nubi tréng
nidm (Nguyen & cs., 2024). Trong nghién ctiu
nay, bon loai phu pham trén dudc lua chon dé
danh gia anh hudng dén sinh truéng va ning
suat cia nam dau khi.

MGoi trudng nudi trong ndm &n cAn cung cip
carbon, nito va nguyén t6 vi lugng can thiét (Lu
& cs., 2024). Trong dé, nitc 14 nguyén t6 thiét yéu
do6i véi tat ca cac loai ndm, déng vai trd quan
trong trong qua trinh tdng hop pyrimidin, purin,
protein va chitin - thanh phan cau tao nén thanh
t& bao (Bich Thuy Thi N. & cs., 2021).

Bang 1. Kha ning sinh truéng clia hé sgi nAm dau khi trén co chit nuébi trong

Do dai hé sgi sau 10 ngay

Do dai hé sgi sau 20 ngay

Téc d6 sinh trwdng hé soi sau 20 ngay

Cong thire (mm) (mm) (mm/ngay)
CT1 22,37° £ 0,32 37,91° £ 0,09 1,90% + 0,03
CT2 37,08° £ 0,08 79,25° 0,15 3,96° + 0,10
CT3 14,04° + 0,163 32,719+ 1,76 1,647 + 0,09
CT4 7,08 0,48 12,21°+ 1,63 0,61° + 0,04
CT5 27,41°+ 0,09 59,717+ 0,12 2,99% + 0,15
CT6 31,08 £ 0,90 65,217 + 1,14 3,26+ 0,13
CT7 24,25% + 0,69 63,33% + 3,52 3,17 £ 0,16
CT8 31,58° + 0,13 64,5+ 0,07 3,23° + 0,14
CT9 34,42° + 1,67 69,29° + 1,87 3,46® 0,15
CT10 29,67 + 0,75 65,08°+ 1,17 3,25% 0,15

Ghi chu: Gia tri 1a gid tri trung binh + SD cua do dai hé soi, téc do hé soi, thoi gian xuat hién qud thé,
thoi gian qué thé trudng thanh; Trong cing mot cdt, cac chit cdi khic nhau thé hién su sai khac nhau cé

¥ nghia théng ké (P <0,05).
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Co chat st dung don 18 trong nudi trong
nim thudng khong cung cdp du ham lugng nito
va cac chit dinh dudng cAn thiét dé dam bao su
phat trién téi vu cta ndm (Bich Thuy Thi N. &
cs., 2021). Do @6, trong nghién ciu nay, cam gao
duge b8 sung vao cd chat nudi tréng nhim cung
c&p ngudn nitc can thiét cho su phét trién caa
nam dau khi.

Mic du tdt ca cac cong thic déu duge bd
sung 10% cam gao, tdc dd sinh trudng cta hé sgi
khac nhau dang ké gifia cac loai gia thé co ban
nhu mun cua, bong phé& phdm va rom ra. Loai co
chat khac nhau cho téc dd sinh trudng hé sgi
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khac nhau c6 thé do su khac biét vé tinh chat
vat 1y, ham lugng va loai cacbon (Bang 1).

Sau 10 va 20 ngay cay giong, do dai hé soi
va tdc do lan ctia soi ndm chung He-2 dat cao
nhat khi dugc nudi tréng trén co chat gbm 89%
mun cua, 10% cam gao va 1% CaCO,. Ngugc lai,
toc do sinh trudng ctia hé sgi thap nhat (0,61 =
0,04) dudgc ghi nhan trén cd chat chiia 89% boéng
+10% cam gao + 1% CaCO,

Trong s6 cac loai gia thé, mun cua cho sinh
trudng hé soi to6t nhat, tuong dong véi két qua
cua Ko & cs. (2005) va duge lua chon 14 nguyén
liéu phu hgp.
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Ghi chii: Céc chii cai khac nhau chi su khac nhau cé y nghia théng ké (P <0,05).

Hinh 1. Anh huéng ctia co chat nuéi tréng
dén thoi gian xuat hién mam qua thé va thai gian qua thé trudng thanh

Bang 2. Théi gian hinh thanh va kich thuéc ctia qua thé nAm trén nguyén liéu nubi tréng

CT

Kich thwéc doc qua Kich thwéc ngang qua thé Khéi lwong trung binh/qua Khéi lwong ndm twoi/ bich

thé (mm) (mm) (9) (9)
CT1 0°+0 0°+0 0°+0 0°+0
CT2 106,33° + 4,18 64,67° £ 2,17 131,37° £ 4,16 278,4° + 10,07
CT3 0°+0 0°%0 0°+0 0°+0
CT4 0°£0 0°+0 0°+0 0°£0
CT5 92,67° + 1,85 62,67° + 4,07 109,8° + 3,97 116,4° + 3,49
CT6 99,00° + 1,51 61,00°+ 2,16 116,47 + 2,45 172,42° + 19,20
CT7 98,33° + 2,39 53,33° + 1,96 115,10 + 3,16 260° + 5,69
CT8 112,67° + 2,98 63,63" + 3,36 120,67™ + 2,41 239,6° £ 5,26
CT9 107,67° + 2,38 67,67° 2,24 131,07° £ 4,93 268,45° + 39,24
CT10 101,67° + 3,73 57,00° + 1,43 127,83 + 4,71 275,9° + 3,64

Ghi chu: Gia tri la gia tri trung binh + SD cta kich thudc qua thé, khéi Iugng trung binh/qua, khoi lugng ndm
tuoi/bich, hiéu suét sinh hoc; Trong ciing mot cot, céc chii cai khéc nhau thé hién su sai khéc c6 y nghia théng ké

(P <0,05).
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Ghi chi: Céc chit cai khac nhau Ia khéc nhau c6 y nghia théng ké véi (P <0,05).

Hinh 2. Hiéu suat sinh hoc ndm dau khi chting He-2

khi dugc nudi trong trén cac co chit khac nhau

3.2. Anh huéng ctia nguyén liéu nudi trong
dén nang suit naim dau khi

MAm qua thé xudt hién sém nhit sau 26
ngay ké ti lic cdy gidng, dude ghi nhén trén co
chat gom 89% béng, 10% cam gao va 1% CaCO,
(Hinh 1). V6i cong thic nay, thoi gian dé qua
thé ndm dau khi dat dén giai doan trudng thanh
ciing ngén nhét, chi khoang 10 + 1 ngay. Thanh
phan nguyén liéu nudi trong anh hudng dén
kich thuéc qua thé, khéi lugng va hiéu suét sinh
hoc cia ndm dau khi (Bang 2, Hinh 2).

Kich thude doc va ngang qua thé dat gia tri
16n nhat 1an lugt 14 112,67 + 2,98mm va 67,67 =
2,24mm khi chiing He-2 dugc nudi trong trén
nguyén liéu chta 20% rom + 69% mun cua +
10% cam gao + 1% CaCO;va 20% 161 ngd + 69%
mun cua + 10% cam gao + 1% CaCO,, tuong
ting. Trén nguyén liéu nudi trong 89% miin cua
+10% cam gao + 1% CaCO,, qua thé ndm dau
khi c6 kich thuéc chiéu doc va ngang dat 106,33
+ 4,18 va 64,67 £ 2,17mm. Khéi lugng trung
binh mdi qua thé cao nhit dat 131,37 + 4,16g
khi nuéi trong trén nguyén lidu gém 89% mun
cua, 10% cam gao va 1% CaCO;. Cong thic co
chdt nay cling cho hiéu suit sinh hoc cao nhat
(51,80%), tiép theo 1a cong thiic gdm 20% bong +
69% mun cua + 10% cam gao + 1% CaCO, véi
hiéu suit sinh hoc dat 51,28%.

Do ndm dau khi khong thé phat trién qua

thé trén co chit hoan toan khong c¢6 mun cua,
nén thanh phan nay dudc xem la yéu t6 thiét
y&u trong qua trinh tao qua thé. Két qua
nghién ctiu cho thay, viée st dung cd chat giau
mun cua két hgp véi ty 1& phu gia hop 1y c6 thé
nang cao hiéu qua nudi tréong. Phat hién nay
tuong dong véi nghién ctu cua (Gonkhom &
cs., 2024), trong d6 mun cua dudge danh gia la
gia thé tiém nang, hiéu qua va c6 chi phi thap
cho viéc nudi trong ndm dau khi. Thoi gian
xudt hién mam qua thé ndm dau khi trong
nghién ctu nay ngin hon so véi nghién ctu caa
Ko & cs. (2005) (33-40 ngay). Theo Atila
(2019), hiéu suit sinh hoc cia nam dau khi dao
dong tur 32,4 dén 37,3% khi st dung mun cua
tu g mém va ctng va chi dat 12,3 dén 28,2%
khi dung cac phu phdm néng nghiép khéc. Két
qua nghién ctu cho thay hiéu suit sinh hoc
cia ndm dau khi ching He-2 dat 51,8% khi
nudi trong trén nguyén liéu 89% mun cua, 10%
cam gao va 1% CaCO,, cao hon nhiéu so véi
nghién ctiu cua Atila (2019). Dua vao cac chi
tiéu sinh trudng, thoi gian hinh thanh va phat
trién qua thé, ciing nhu ning sudt sinh hoc,
nguyeén liéu trén duge danh gia 1a to6t nhat cho
nudi tréong ndm dau khi ching He-2. Do @6,
qua thé thu duge tit cong thic nay sé dude si
dung lam nguyén liéu cho thi nghiém anh
hudng cta phuong thic so ché va ché do say
dén chat luong ciia ndm dau khi.
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3.3. Anh hudng ctia phuong thiic so ché
t6i chat lugng cam quan nim dau khi
ching He-2

Hinh anh n&m dau khi va lat cit dudc thé
hién trong hinh 3. Ché& d6 chan qua nuéc néng va
chan qua hdi nuée duge thuc hién nham tc ché
cac enzyme gy bién d6i mau, déi chiing 1a khéng
chan. Két qua cho thay, cic miu chan bang hoi
nuéc 2 phit va nude néng 90°C/2 phit déu cho
lat qua thé & trang thai chin, cac tua ndm bét lai,

lat cat co nhé hon so véi trudc khi chan.

Khi s&y & nhiét do 40°C, thong gi6 75% hoi
nude duge béc nhanh, tuy nhién san phidm sau
khi sy c¢6 mau nau dam, 1at cit co nho lai nhiéu
so v6i ché& @6 khong chan, bé mét nhin bét, hinh
thai xau (Hinh 4), thoi gian siy (24h) 1au hon so
v6i san pham khong chan 1a 2 gio dé dat d6 Am
<4% (sd litu khéong dua ra). Do vay, cac thi
nghiém tiép theo sé khéng st dung phuong
phap chan.

Ghi chi: A: Chéan hoi nuée; B: Chan nude néng; C: Pé nguyén khéng chan.

Hinh 4. Nguyén liéu ndm dau khi siy sau khi so ché&

Bang 3. Su bién ddi caAm quan ctia lat nAm dau khi & nhiét do sdy khac nhau

Nhiét do Mau Mui Trang thai Thoi gian séy (h) dé dat d6 &m < 5%
CT11: 30°C Vang sang Thom nhe Khé, mém déo 26
CT12: 35°C Vang sang Thom nhe Khé, mém déo 24
CT13: 40°C Vang sang Thom nhe Khé, mém déo 22
CT14: 45°C Vang s&m Thom dam Khé, mém déo 21
CT15:50°C  Vang rat s3m Thom dam Khé, mém déo 19
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3.4. Anh huéng ctia nhiét dé siy t6i chat
lugng nadm dau khi ching He-2

Phuong phap sdy bing khéng khi néng la
mot ky thuat phd bién, c6 chi phi thap va dé
kiém soat (Pendre & cs., 2012). Nhiét d¢ sdy la
yé&u t& anh hudng truc tiép dén thoi gian sdy dé
dat d6 4m an toan cho bao quan. Khi tang nhiét
do, thoi gian sdy c6 xu huéng rut ngin; tuy
nhién, diéu nay déng thoi tac dong dang ké dén
d#c diém cAm quan, dac biét 1a mau sc caa san
pham. Cac chit dinh dudng tu nhién c6 thé bi
méat trong qua trinh xi 1y nhiét do hau hét cac
hop chit c6 hoat tinh sinh hoc déu tuong do6i
khong bén véi nhiét (Wong & cs., 2009). Nhiét
d6 trong qua trinh siy va gia nhiét anh hudng
dén do on dinh cta cac hgp chit nay thong qua
su phan hiy héa hoc va enzyme, hosc do bay hoi
hay phan huy bdi nhiét. Gasecka & cs. (2020)
khuyén cao, nd&m dau khi khong nén dugc sdy 6
nhiét d6 cao hon 70°C, do 6 mtc nhiét do nay,
ham lugng axit hitu co ¢6 thé giam 90%. Do do,
5 ngudng nhiét d6 say (30, 35, 40, 45 va 50°C)

CT13-40°C

CT14-45°C

Nguyén Thi Bich Thuy, Nguy&n Thj Thanh Thay

dé danh gia anh hudng cua nhiét do t6i chat
lugng ndm dau khi dugc lua chon.

Khi thay d6i nhiét d6 sdy, mau sic caa qua
thé ndm sau siy bién d6i ro rét, dao dong tu
vang tuci sang dén vang sim tuy theo miic
nhiét (Bang 3, Hinh 5). Trong cac cong thtc say,
nam dau khi dugc siy & nhiét do tit 30-40°C cb
mau sic phu hop véi yéu cdu cadm quan, trong
khi cAc mtc nhiét trén 40°C khién san phdm
chuyén sang mau sdm hodc rit sdm. Do do,
nhiét do siy trong khoang 35-40°C dugc xac
dinh 14 phu hop nh4t dé tao ra ndm dau khi c6
mau sic dep. Tuy nhién, & cac diéu kién nay,
san phidm sau siy vAn con hién tugng mém va
déo, chua dat trang thai kho gion nhu mong
muén. Hién tugng nay cé thé duge 1y giai do ché
do thong gié cao kéo dai dan dén su ha nhiét
nhanh & cudi qua trinh sdy, l1am san phdm mém
trd lai. D& khic phuc han ché nay, ché do thong
gi6 dugc diéu chinh theo hai giai doan: duy tri
thong gi6 6 mutc 75% trong 12 gid dau nham
tang toc do thoat 4m, sau d6 gidm con 25% & cac
gio tiép theo (Céng thic 16, 17).

CT15-50°C

Hinh 5. Mau sic lat nAm sdy & nhiét d6 khac nhau véi ché& dé théng gié 75%
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Bang 4. Su bié€n doi cam quan
cua lat nAm dau khi & nhiét do sy va ché do théng gié khac nhau

Thoi gian sy (h)

Céng thire Mau Mui Trang thai dé dat do &m < 5%
CT16: 35°C, théng gi6 75% trong 12h dau va 25% Vang twoi sang Thom nhe Kho, gion 24
nhirng gio tiép theo
CT17: 40°C, théng gi6 75% trong 12h dau va 25% Vang twoi sang Thom nhe Kho, gion 22

nhirng gid tiép theo

CT16 - 35°C, . CT17- 40°C, .
thdng gi6é 75% trong 12h dau va 25% nhirng gio tiép theo thdng gi6 75% trong 12h dau va 25% nhirng gid tiép theo

Hinh 6. Mau sic lat ndm siy khi diéu chinh ché& dé théng gio

Bang 5. K&t qua phan tich chi tiéu héa sinh
cta hai cong thic siy lva chon (tinh theo chit kho)

Chi tiéu CT16 CT17
D6 &m (%) 4,5 +0,07 4,4+0,10
Protein (%) 30,14 + 1,03 28,96 + 2,01
Lipid (%) 3,21+0,11 2,92 +0,15
Polysaccharide (%) 14,12+ 0,23 11,63 £ 0,19
Axit amin tdng sé (mg/g) 107,0 86,1
Histidine (mg/g) 2,19 2,01
Serine (mg/g) 5,49 4,91
Arginine (mg/g) 5,90 4,32
Glycine (mg/g) 4,62 3,80
Aspartic (mg/g) 11,44 10,3
Glutamic (mg/g) 22,70 19,3
Threonine (mg/g) 5,31 4,44
Alanine (mg/g) 9,72 6,71
Proline (mg/g) 5,20 4,26
Lysine (mg/g) 6,68 4,50
Tyrosine (mg/g) 2,11 1,59
Cystine (mg/g) - -
Methionine (mg/g) 1,98 1,81
Valine (mg/g) 6,26 4,82
Isoleucine (mg/g) 4,96 3,63
Leucine (mg/g) 8,68 6,74
Phenylalanine (mg/g) 3,70 2,92
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Két qua cho thay, khi 4p dung ché d6 siy
diéu chinh ché& d6 théng gié 6 nhiét do 35°C va
40°C, san pham thu duge dat cac yéu cau cam
quan nhu mau sang, mui thom d#c trung cta
nguyén liéu va trang thai kho gion, déng thoi
khong lam thay d6i thoi gian sdy so véi cac cong
thiic truée d6 (Bang 4, Hinh 6). Hai cong thitc
nay dugc lya chon dé phan tich va danh gia su
bién déi hoat chdt sinh hoc trong diéu kién
nhiét d6 say khac nhau. Két qua phan tich dudc
trinh bay trong bang 5.

Ham lugng protein trong ndm dau khi dat
18,1% (Rodrigues & cs., 2015), trong khi ham
lugng carbohydrate va chat béo lan lugt la
59,2% va 3,6% (Dimopoulou & cs., 2022). Khong
c6 su khac biét c6 y nghia théng ké gitia hai
cong thiic say (CTA va CTB) vé 6 4m cudi cling,
ham lugng protein va lipid. Ham lugng protein,
lipid, polysacchardie thu dugc trong thi nghiém
nay tuong dong vdi cac nghién ctiu truée d6 cua
(Dimopoulou & cs., 2022; Rodrigues & cs.,
2015). Su khac biét ro rét dudc ghi nhan 6 ham
lugng axit amin téng s6. Khi ap dung ché& do say
4 35°C (CT16), ham ludng polysaccharide va
téng s6 axit amin dudc bao toan ¢ muc cao dang
ké. K&t qua bang 5 cho thay khéng c6 sy khac biét
¢6 ¥ nghia vé @6 4m, ham lugng protein, lipid gita
cong thic 16 va coéng thic 17. Tuy nhién, c6 su
khac biét vé hgp chat c6 hoat tinh sinh hoc la
polysaccharide va cac axit amin. Khi say ¢ nhiét do
sdy 35°C thiec 16), lugng
polysaccharide va axit amin giti dugc ¢ miic cao
dang ké. Tuy nhién 6 ch& do siy 40°C (cong thiic
17), ham lugng hoat chat gidm di 6 miic c6 ¥

(cong ham

nghia mac dit mau sic va chat lugng cam quan
vAn 6 mic tot. Véi két qua thu dude 6 trén, dé
xuét chon diéu kién say 1a 35°C, ché& d6 quat gi6
75% trong 12h d4u va 25% nhiing gid tiép theo
cho t6i khi dat d6 4m < 5% dé phuc vu cac
nghién ctu sau nay.

4. KET LUAN

Nguyén liéu cidu thanh co chit c6 anh
hudng dang ké dén téc do phat trién ctia hé sgi
va su hinh thanh qua thé. N&m diu khi khong
thé hinh thanh mam qua thé khi dugc nubi trén

Nguyén Thi Bich Thuy, Nguyén Thi Thanh Thiy

c6 chat khong chtta mun cua, cho thiy day la
thanh phan khong thé thiéu. Trong s cac cong
thic dude thi nghiém, co chit gbm 89% mun
cua, 10% cam gao va 1% CaCO, dat hiéu suat
sinh hoc cao nhat (51,80%), tiép theo la cong
thiic chta 20% béng, 69% mun cua, 10% cam
gao va 1% CaCO, véi hiéu sudt 51,28%. Vé quy
trinh say, diéu kién t6i uu 1a 35°C két hop thong
gi6 & mic 75% trong 12 gio dau, sau d6 giam
xudng con 25%, gitip bao toan hiéu qua ham
lugng polysaccharide va téng axit amin trong
san pham.
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