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Tuyén chon cée chiing vi nam c6 kha ning sinh enzyme ngoai bao cao
tmg dung trong lén men qua bo két (Gleditsia australis Hemsl.)
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Tom tit:

Bo két la ngu(‘)n thyre vit giau saponin c6 gia tri, dwgc ing dung dé san xuat chét hoat dong bé maét tu nhién thin
thién voi moi truong. Qua bd két c6 nhidu dic tinh sinh hoc phu hep véi nganh cong nghiép dwgc my phim. Hi¢n
nay, qua bd két 1a ngudn nguyén liéu chinh dé san xuét nhiéu sin phim nhw diu gdi, nwée rira chén... Nghién ciru
nay danh gia kha niang sinh amylase, protease va cellulase cia 4 ching nim men Saccharomyces cerevisiae (NE1,

NE2, NE10 va NE13) va 2 ching nam moc Aspergillus oryzae (NOS1 va NO42), trong do6 2 chung 8. cerevisiae NE2
va A. oryzae NOS1 dugc lya chon dé 1én men qua bd két. Két qua danh gia chit lwgng san pham sau lén men cho
thay, cac ching nim déu c6 kha nang lrng dung trong lén men qua bo két. bac biét, viéc sit dung ching S. cerevisiae
NE2 da giiip ning cao chit luwgng san phiam sau 1én men ré rét véi ham lrgng saponin/chét rin hoa tan dat 71,7%.

San phim sau Ién men la nguon nguyén li¢u chira saponin c¢6 d¢ sach cao, dugc irng dung nhwr mot chit hoat dong
bé mit trong phat trién cic san pham héa my pham.
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Abstract:

Gleditsia australis Hemsl. is a valuable plant source rich in saponins, used for producing environmentally friendly
natural surfactants. Gleditsia australis Hemsl. fruits have various biological properties suitable for the pharmaceutical
and cosmetic industries. Currently, Gleditsia australis Hemsl. fruit is the main raw material used to produce various
products such as shampoo, dishwashing liquid... This study evaluated the amylase, protease, and cellulase production
capabilities of four yeast strains of Saccharomyces cerevisiae (NE1, NE2, NE10, and NE13) and two mould strains
of Aspergillus oryzae (NOS1 and NO42). Among these, the S. cerevisiae NE2 and A. oryzae NOS1 were selected for
fermenting Gleditsia australis Hemsl. fruits. The quality assessment of the fermented product shows that both fungal
strains are applicable in the fermentation of Gleditsia australis Hemsl. Notably, the use of the S. cerevisiae NE2
significantly improved the quality of the fermented product, with the saponin/soluble solids content reaching 71.7%.
The post-fermentation product is a highly pure saponin source, used as a surfactant in the development of chemical
and cosmetic products.
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1. Ddt van de

Ngay nay viéc sir dung cac san phdm cé ngudn gbc tir
thién nhién dang tré thanh xu hudng tiéu dung maéi. Pac biét,
céc hoa chat trong hoéa my pham, san pham tay rira... dang
dan dugc thay thé boi cac thanh phan chiét xudt tir thyc vat.
O Viét Nam, qua bo két (Gleditsia australis Hemsl.) duoc
sir dung phd bién trong nhiéu san pham dau goi, nudc rira
chén... do trong thanh phan c6 chira nhidu saponin - mot
chit hoat dong bé miat quan trong trong cac san pham lam
sach [1]. Nghién ctru thanh phan hoa hoc cho thiy, c6 67
hop chat dwoc phan lap tir cac loai thudc chi Gleditsia bao
gém triterpenes, sterol, flavonoid, alkaloid, phenolics va cac
dan xuét ciia chiing, trong d6 32 hop chat dwoc xac dinh 1a
saponin [2]. Cao chiét tir qua bd két duoc xac dinh c6 hoat
tinh chng ung thu, chéng viém, chéng di ung, giam dau,
khang khuan va khang nam [3, 4]. Vi vy, sapomn tir qua bd
két ¢ tiém nang 16n trong phat trién cac san pham chim soc
strc khoe, my pham va cac san pham lam sach.

Viéce chiét xuit saponin tur thuyc vat lam nguyén li¢u
cho phat trién cac san pham tiy ria ludn dwoc quan tam.
Trong d6, phuong phap 1én men truyén thong sir dung cac
loai thuc vat giau saponin nhu qua bd két, bd hon vai hé vi
sinh vat c6 sin trén nguyén lidu da duoc nhiéu don vi san
xudt ap dung. Phuong phap nay don gian, khong ton kém
nhung chét lugng thanh phdm sau 1én men khong cao, kho
kiém soat, khong ddng déu giita cac meé 1én men [5]. Mot sb
nghién ciru trén thé gidi da tng dung vi sinh vét trong 1én
men chiét xuat saponin nhu str dung nim men S. cerevisiae
va nam mdc A. oryzae trong 1én men qua bd hon dé ting do
tinh sach cta saponin, nang cao tinh cam quan tir do tang
chit lwong san pham sau 1én men [6-8]. Cac ching vi nim .
cerevisiae va A. oryzae dugc xac dinh c6 kha nang sinh céc
loai enzyme ngoai bao cao, phu hop str dung trong qué trinh
1én men. Tuy nhién, viéc nghién ctru 1én men qua bd két sir
dung cac chung vi nim gitip tang chit lugng san pham sau
1én men hién chua c6 nhiéu cong bd. Két qua nghién ctru
cua bai bdo nay s€ 1a co s¢ khoa hoc quan trong trong vigc
thiét 1ap quy trinh 1én men qua bd két cho hiéu qua cao, 6n
dinh sir dung vi nim c6 tiém ning tmg dung trong san xuét.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Ba mau qua bd két tuoi duoc thu thap tai cac tinh Thai
Nguyén, Thanh Hoéa va Gia Lai dugc xac dinh la loai
Gleditsia australis Hemsl. boi TS D3 Thi Xuyén - B6 mo6n
Khoa hoc Thuc vat, Truong Pai hoc Khoa hoc Ty nhién,
Pai hoc Qubc gia Ha Noi. Cac mau dugc ky hiéu lan luot 1a
BKTN, BKTH va BKGL.
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Bdn chung ndm men S. cerevisiae (ky hiéu tuong tmg
NE1, NE2, NE10 va NE13) va 2 chung nam mdc 4. oryzae
(ky h1¢u tuong Umg la NOS1 va NO42) thudc bo suu tap
giéng vi sinh vat cia Trung tam Sinh hoc thuyc nghiém, Vién
Ung dung Cong nghé.

2.2. Phwong phap nghién ciru

2.2‘. 1. Xdc dinh mét sé6 chi tiéu chat lwong cua cac mau
qua bo két thu thap

Céc mau qua bo két duge sdy & 60°C dén khdi luong
khong doi, tach lay phan vo qua, nghién nhd, ray qua ludi
kich thuéc 1 mm va phan tich cac chi tiéu:

- Ham lugng duong: Xac dinh theo tiéu chuin nganh 10
TCN 514:2002.

- Ham luong tinh bot: Xac dinh theo TCVN 12382:2018.

- Ham luong saponin tong sé: Xac dinh theo phuong
phéap do quang [9].

Axit oleanolic dwoc pha trong con tuyét di & cac nong
d6 5, 10, 15, 20, 25 va 30 pg/ml dé dung dudng chudn dinh
lwong saponin. Can chinh xac 1,0 g bot qua bd két vao dng
falcon, thém chinh xac 25 ml ethanol 96%, siéu am trong 1
glo’ dé lang Hut 40 pl dich chiét vao binh dinh mtc 10 ml,
bdc hoi dén cin trén bép cach thuy & 80°C. Thém vao binh 0,6
ml dung dich vanilin/axit acetic bang nong do 50 mg/ml va
1,0 ml axit perchloric. Boc kin binh, lic déu va it § 70°C trong
20 phut. Sau do, 1am lanh nhanh va thém axit acetic bang dén
vach dinh mtc 10 ml. Lic déu va do quang ¢ 550 nm.

Xac dinh ham luong saponin tong s6 dua trén duong
chuan axit oleanolic:
Wrss

Saponin (%) = x 100
Winéu
W :C s * Vdichchiét
trong do W (mg): khi lugng  saponin tong sO trong

mau dich chlet W (@: kh01 lugng mau phan tich; C g
(mg/ml): ndng o saponm tong s0 trong dich chiét tinh theo

axit oleanolic; V. .. (ml): thé tich dich chiét twong img.
Puong chudn dinh luong saponin dua theo nong do axit
oleanolic dugc thé hién trong hinh 1.
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Hinh 1. Bwéng chuan dinh lwgng saponin dwa theo ndng do axit oleanolic.
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2.2.2. Phuong phdp danh gia kha nang sinh cellulase,
amylase va protease cua cdc chung vi nam

Chung S. cerevisiae va A. oryzae (1 ml dich nAm men/
dich bao tir ndm méc (10° t& bao (bao tir)/ml)) duge tién
hanh 1én men trong 50 ml moi trudng twong ung la YPD
long (g/1, yeast extract 10; peptone 20; D-glucose 20) va
CD (Czapek-Dox) long (g/l, NaNO, 2; K,HPO, 1; MgSO,
0,5; KC1 0,5; FeSO, 0,1; saccharose 30) v&i nguon cacbon
duogc thay thé bang 0,2% co chat cam tmg (CMC, tinh bot,
sita gy) & diéu kién lac 150 vong/phut, 30°C trong 3 ngay
dé thu dich enzyme tho. 50 ul dich enzyme tho dugc nho
vao giéng da dyc sin trén moi truong thach chira 1% co chat
turong tng. Pia duoc i ¢ 4°C trong 4 gio dé dich enzyme
khuéch tan va u tiép 48 gio & 30°C. Sir dung dung dich
Lugol 0,1% dé hién vong phéan giai dbi voi dich cellulase
va amylase tho [10].

2.2.3. Phurong phdp dénh gid kha ning lén men qud bo
két ciia chiing vi nam tuyén chon

Bot qua bo két va dung dich duong saccharose 2% (w/v)
dugc khir trung riéng ré va dé ngudi. Qua trinh 1én men
dugc thyce hién trong binh tam giac 250 ml chira tong thé
tich 1én men 14 100 ml bao gém 10 g bot qua bd két, 10 ml
dich ndm men/dich bao tir nAm méc (10° té bao (bao tir)/
ml) va dung dich duong saccharose 2% & diéu kién lic 150
vong/phut, 30°C trong 4 ngay. Dich sau lén men dugc ly tam
8000 vong/phit trong 10 phut dé thu dich ndi [6]. Phan dich
sau ly tam duoc tién hanh x4c dinh ham lugng saponin/ham
luong chét rdn hoa tan (chét ran hoa tan), pH, °Brix, ethanol.

Ham lugng chét ran hoa tan dugc xac dinh b?mg can 10
g dich chiét, sdy ¢ nhiét 6 80°C dén khdi lwong khong doi.
Can khéi lugng mau trudc va sau khi séiy dé ghi lai két qua.

Ham lugng ethanol dugc xac dinh theo TCVN 5562:2009,
pH trong dich dugc xéac dinh theo TCVN 7806:2007, °Brix
trong dich dugc xac dinh theo khuc xa Kké.

2.3. Phwong phdp xir Iy s6 ligu

Str dung phuong phéap théng ké sinh hoc trén phﬁn mém
Excel 2016.
3. Két qua va ban luan

3.1. Ddanh gid mt s6 chi tiéu chit lwgng mdu qud bo
két thu thap

Cay bo két thuong duge trong nhiéu tai cac tinh mién
Bic va viing cao nguyén Nam Trung Bo. Vi véy, nghién ctru
nay tién hanh thu thap mot sé mau qua bo két duoc trong
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nhiéu tai cac tinh Thai Nguyén, Thanh Héa va Gia Lai. Két
qua danh gia mot s chi tiéu chit lwong nguyén liéu thu thap
dugc thé hién tai bang 1.

Bang 1. Chéat lwong mau qua bd két thu tai mét sé tinh cua Viét
Nam.

Céc mAu qua bd két
Thir ty  Chi tiéu

BKTN BKTH BKGL
1 Duong tdng s6 (%)  8,71+0,66 9,15+0,73  9,32+0,70
2 Tinh bot (%) 6,08+0,81 6,68+0,78  6,54+0,88
3 Saponin (%) 10,1740,92  8,31+0,89  11,11+0,94

BKTN: bd két twoi thu tai tinh Thai Nguyén; BKTH: bd két twoi thu tai
tinh Thanh Hoa; BKGL: bo két twoi thu tai tinh Gia Lai.

Két qua nghién ctru cho thdy, qua b két thu duoc tai 3
tinh c6 ham lugng dudng tong s6 tir 8,71 dén 9,32% va ham
luong tinh bot tir 6,08 dén 6,68%. bay la nguén cacbon can
thiét cho qué trinh 1én men. Ham lwong saponin ciia cac
mau qua bd két dao dong tir 8,31 dén 11,11%, trong do6 dat
cao nhét & 1a miu qua bd két thu tai Gia Lai va thp nhét
& miu qua bd két thu tai Thanh Hoa (sy khac biét vé ham
lwong saponin gitra cic mau qua bd két c6 ¥ nghia théng ké
v6i p<0,05). Két qua nay phu hgp véi nghién ciu trude do
vé ham luong saponin tong s cua cac mau qua bo két dat
khoang 10% [11]. Vi vdy, trong khudn kho nghién ciru nay
chung t6i lya chon mau qua bo két thu thap tai Gia Lai su
dung cho cac thir nghiém tiép theo.

3.2. Danh gia kha nang sinh enzyme ngogi bao cia cdc
chuing vi ndm nghién ciru

3.2.1. Kha nang sinh amylase

Ca 6 ching vi ndm nghién ctru dwoc tién hanh xac dinh
kha nang sinh amylase dya trén kich thudc vong phan giai
co chét tinh bot. Két qua nghién ctru cho thiy, trong 4 ching
nam men S. cerevisiae, ching NE2 cho dwdng kinh vong
phan giai 16n nhét, trung binh dat 26 mm (su khac biét c6 y
nghia thong ké v6i p<0,05). Trong 2 ching ndm mdc nghién
ctru, chung A. oryzae NOS1 cho kich thudc vong phan gidi
16n hon, dat trung binh 12 mm (hinh 2). Nhiéu nghién ctru
trude ddy da chi ra ring S. cerevisiae ¢6 kha ning sinh nhidu
loai enzyme nhu pectinase, chitinase, invertase, catalase,
tannase, amylase, protease, cellulase, lipase... dugc ung
dung rong rii trong thuc pham, d6 udng, dugc pham va my
pham [12]. 4. oryzae dugc st dung phd bién trong cac san
pham 1én men truyén thong cta Nhat Ban. 4. oryzae c6 kha
nang san xuét nhiéu loai enzyme hitu ich nhu a-amylase,
glucoamylase va a-glucosidase phan giai tinh bot [13].
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Hinh 2. Kha ning sinh amylase ctia cac ching vi ndm. (A) Vong phan giai trén méi tréng chiva

1% tinh bét; (B) Kich thwéc vong phan giai.
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Hinh 3. Kha nang sinh protease ctia cac ching vi ndm. (A) Vong phan giai trén méi trwdng chiva

1% siva gay; (B) Kich thuwdc vong phan giai.
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Hinh 4. Kha nang sinh cellulase ctia cac chiing nam. (A) Vong phan g
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3.2.2. Kha nang sinh protease

Protease tir vi sinh vat dong vai trd quan trong trong qua
trinh san xuat chat tay rira, thyc pham va y té [14, 15]. Kha
nang sinh protease ciia cic ching vi ndm dugc xac dinh dya
trén kha niang phén giai co chét sita gdy. Két qua nghién ciru
cho thay, ching S. cerevisiae NE2 va A. oryza NOSI 1a 2
chung ndm men va nim méc cho kha ning sinh protease
cao voi dudng kinh vong phan giai lan luot dat 27,2 va 12
mm (hinh 3). Két qua nay twong tu v&i nghién ctru cua C. Li
va cs (2014) [16], protease tur chung nim A. oryzae HG76
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¢ tinh axit dugc ung dung trong cong
nghiép thuc pham, do uong va duogc
pham.

3.2.3. Kha nang sinh cellulase

Véi muc dich tuyén chon cac
ching vi nim c6 kha ning sinh
enzyme ngoai bao cao ung dung
trong 1én men qua bd két nén ching
toi danh gid kha nang sinh cellulase
cua cac chung dua trén viéc xac dinh
duong kinh vong phén giai co chat
CMC. Két qua nghién ciru cho thiy,
chung S. cerevisiae NE2 c6 kha nang
sinh cellulase manh nhat trong 4
ching nim men nghién ctru, duong
kinh vong phén giai co chat CMC dat
trung binh 24,2 mm (c6 ¥ nghia théng
ké voi p<0,05). Trong khi d6, chung
A. oryzae NOS1 c6 kha nang sinh
enzyme cellulase manh hon chung
NO42 (hinh 4). Chung 4. oryzae dugc
x4c dinh 1a loai nm an toan va dugc
st dung rong radi trong cong nghiép
san xudt nhiéu loai enzyme [17]. Kha
nang sinh enzyme ngoai bao cua cac
chung vi nim cha yéu dugc sir dung
dé hd trg qua trinh 1én men cac san
pham truyén théng nhu 1én men rugu,
dd udng [12, 16, 18]. Tuy nhién, viéc
sit dung enzyme ngoai bao dé lén
men qua bd két hién chua c6 nghién
ctru. V6i két qua nghién ciru dat duge
vé kha ning sinh amylase, protease
va cellulase cta cac ching vi nim,
nghién cuu nay da lya chon duogc
chung S. cerevisiae NE2 va chung 4.
oryzae NOSI1 dai dién cho nhom nam
men va ndm mdc dé tién hanh nghién
ctru 1én men qua bd két.

NE13 NOS1 NO42

NE13 NOS1 NO42

NE13 NOSL NO42

iai trén moi trrong chira

3.3. Danh gia kha nang len men qud
bé két ciia chiing vi ndm tuyén chon

Qua bd két duoc tién hanh 1én men trong 4 ngay ¢ 30°C
v6i sy tham gia ciia ching vi nim S. cerevisiae NE2 va
ching A. oryzae NOS1. Dich sau 1én men dugc ly tam 8.000
vong/phut. Két qua budc dau danh gia cam quan dich 1én
men cho thiy, dich 1én men s dung chung S. cerevisiae
NE2 va A. oryzae NOS1 déu trong hon va c6 mau ndu sang
hon so véi dich 1én men & thi nghiém d6i ching. Dich 1én
men st dung ching S. cerevisiae NE2 cho mau nau sang
hon dich 1én men st dung chung A. oryzae NOSI (hinh 5).
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Hinh 5. Quy trinh 1&én men chiét xuat saponin tir qua bd két.
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Hinh 6. Két qua danh gia cac chi tiéu pH, °Brix, ethanol va saponin/
chét ran hoa tan cua dich Ién men qua bd két. (A) pH; (B) °Brix; (C)
Ethanol; (D) Saponin/chét rén hoa tan.

Trong nghién ctru nay, dich 1én men sau ly tdm ciing duoc
xac dinh céc chi ti€u pH, °Brix, ethanol va saponin/chéit ran
hoa tan. Két qua nghién ctru dugc trinh bay tai hinh 6.

Sau 4 ngay 1én men st dung cac ching S. cerevisiae NE2
va A. oryzae NOSI, pH dich 1én men di giam so voi dbi
chtng, cu thé pH dat 3,9-4,0 (hinh 6A). Nghién ctru cua
AF. Belhaj va cs (2020) [19] cho thay, pH anh hudng 16n
dén su hdp phu cta chat hoat dong bé mit. O pH thap, chat
hoat dong bé mat thuc déy nhom hydroxyl thu dugc dién
tich duong 1am ting kha ning hap phu, day 1a yéu t6 quan
trong trong san xut cac san pham lam sach [19]. Vi vy,
viée str dung cac ching vi ndm gitp lam giam pH trong dich
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1én men, tao diéu kién thuén loi cho cac chét hoat dong bé
mat, giup tang kha ning lam sach cta dich qua bo két sau
Ién men.

Két qua phén tich ham lugng dudng (thé hién qua °Brix)
trong dich sau 1én men véi ching S. cerevisiae NE2 va ching
A. oryzae NOS1 giam manh sau 4 ngay nudi cy so véi
dbi chung (twong ung dat 7,5°Brix, 10°Brix va 14,2°Brix)
(hinh 6B). Két qua nay co thé duoc giai thich 1a do chung
S. cerevisiae NE2 va chung 4. oryzae NOS1 da sir dung cac
ngudn dudng trong qua trinh sinh trudng va gitp cho san
pham 1én men trong hon. Pdng thoi, san phdm phu cua qua
trinh 1én men 1a ethanol dao dong 5,4-5,8%Vol, con & mau
d6i chung khong phat hién co su thay di (hinh 6C), day 1a
mirc ndng d6 chip nhan dwoc voi cac san pham tay rira [6].

Chi tiéu saponin/chit rin hoa tan (hinh 6D) cta dich 1én
men sir dung ching vi ndm NE2 va NOS1 tuong tmg dat
71,7 va 51,5%, trong khi & mau dbi chung 1a 40,0% (su
khac biét c6 y nghia thong ké véi p<0,05). Nhu vay, viée
su dung 2 chung S. cerevisiae NE2 va A. oryzae NOS1 gitip
tang luong saponin/chit rin hoa tan trong dich 1én men. Pic
biét, viéc st dung chiing S. cerevisiae NE2 gitip nang cao rd
rét chat lugng san pham sau 1én men. Két qua nay c6 thé la
do Saccharomyces c6 kha ning s dung nguon tinh bot va
protein trong qué trinh 1én men tir d6 lam ting chat lugng
san phdm sau 1én men [8].

Mot sb cac nghién ctru twong tu di dugc cong bd nhu W.
Heng va cs (2015) [6] da st dung chung S. cerevisiae AnQi
BVS818 trong 1én men qua bd hon gitip ting lugng saponin/
chét rdn hoa tan tir 45,7 1én 75,5% va néng d0 ethanol tao
thanh 1a 5,33%, hay nhu nghién ctru cia X.T. Le va cs
(2023) [8] da sir dung S. cerevisiae 1én men dich chiét qua
bd hon dé loai bo tap chat va nang cao tinh cam quan cia
dich Ién men, d¢ duc gidm 75,6%, cai thién ro rét mau sdc tir
nau sam thanh nau vang. M.P. Wei va cs (2021) [7] ciing da
sir dung nim méc A. oryzae trong 1én men qua bd hon gitip
tang chét luong san pham sau 1én men. Tuy nhién, hién hau
nhu chura thdy c6 cong bd nao vé st dung cac chung vi nAm
trong 1én men qua bo két.

Nhitng két qua dat dugc trong nghién ctru nay cho thiy,
cac chung S. cerevisiae va A. oryzae trong nghién ctru hoan
toan ¢6 kha ning tmg dung trong 1én men qua bo két. Trong
do6, chung S. cerevisiae NE2 cho hiéu qua tot nht trong
viéc ning cao chat lugng san pham sau 1én men qua bo két
voi chi tiéu saponin/chét ran hoa tan dat 71,7%, tao nguén
nguyén liéu chat luong cao cho viée tiép tuc phat trién cac
san pham m¥ phim va gia dung lam sach khac.



4. Két luan

Nghién ctru da dénh gid duoc kha nang sinh amylase,
protease va cellulase ciia 4 chiung nim men S. cerevisiae
(NE1, NE2, NE10 va NE13) va 2 chung ndm mdc 4. oryzae
(NOS1 va NO42), trong do6 2 chung S. cerevisiae NE2 va A.
oryzae NOS1 c6 kha ning sinh enzyme ngoai bao tot nhat
duogc xac dinh ¢6 kha ning 1én men qua bd két. Pic biét,
viée str dung ching S. cerevisiae NE2 di gitp nang cao chit
lwong san phim sau 1én men rd rét. San phdm sau 1én men
¢6 chi tiéu saponin/chit ran hoa tan dat 71,7% va la ngudn
nguyén liéu cung cip saponin - chit hoat dong bé mit cho
phat trién cac san phdm m§ phdm va san phidm lam sach.

Nghién ctru nay duoc thuc hién véi sy hd trg kinh phi tir
nhiém vu khoa hoc va cong ngh¢ cép Bo6 nam 2024-2025:
“Nghién curu cong nghé 1€n men thdo dugc giau saponin
mg dung trong san xut chat tdy rira sinh hoc” cua Vién
Ung dung Cong nghé. Cac tac gia xin tran trong cam on.
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