KHOA HOC CONG NGHE

ANH HUGNG CUA 3 AXIT AMIN HISTIDINE, CYSTEINE,
METHIONINE LEN HAM LUONG ERGOTHIONEINE SINH
TONG HOP BOI NAM MOC ASPERGILLUS ORYZAE
TREN MOI TRUONG PHU PHAM TINH BOT GAO

Nguyén Thi Héng Tham!, Phan Thu Ba?,

Nguyén Thi Le Ngoc?, Nguyén Cong Ha% Duong Ngoc Bich?

TOM TAT

Aspergillus oryzae 14 loai vi sinh vat kha quen thuoc véi con nguoi, dac biét, ching tiét ra hop chat
ergothioneine (ESH), véi kha niang chdng oxy hoa, khang viém, chong lai tic dong cta tia UV, tia
phoéng xa va co vai tro trong nhiéu beénh li. Str dung phuong phap bé mat dap tng (RSM) dé bg tri thi
nghiém nhim xac dinh 4nh huéng ctia ndng do cac chat cam tng bd sung vao moéi truong nudi cay
sinh téng hop. Nghién ctu duoc thuc hién trén méi truong phu phdm tinh bot gao, nham nang cao
ham luong ergothioneine dugc sinh téng hop boéi Aspergillus oryzae yéu t6 anh huéng dén qua trinh
sinh téng hop duoc khao sat gom: Ty lé ba axit amin cam tng 1a histidine, cysteine, methionine véi
ham luwong dao dong tir 0 - 120 mg/20 g mau. Két qua cho théy, khi b6 sung 3 axit amin histidine,
cysteine, methionine voi ty 1é twong tng 1a 120; 54,38 va 83,04 mg tao ham luong ESH t6i wu 446,03
mg/100 g chat kho sau khi sinh téng hop bang A. oryzae.

T khoéa: Ergothioneine, chong oxy hoa, sinh tong hop, Aspergillus oryzae.

1. DAT VAN BE

Ergothioneine (ESH) la mot axit amin thio-
histidine betaine bat thuong cé cac hoat dong
chong oxy héa manh. Puoc téng hop béi nhiéu
loai vi sinh vat, dic biét 1a ndm (bao gdém ca trong
quad thé ndm) va vi khudn, nhung khong duoc téng
hop béi thuc vat va dong vat thu nhan théng qua
dat va ché d an uong caa chung [1].
Ergothioneine c6 dic tinh chong oxy hoéa, bao vé
t€ bao manh mé trong 6ng nghiém [2]. ESH chéng
lai cac bénh tim mach, tinh trang viém man tinh,
tén thuong bic xa tia cuc tim va tdn thuong té bao
than kinh [3]. Ergothioneine c6 nhiéu tng dung
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oxy hoa manh. Ergothioneine c6 chita lvu huynh
tw nhién, ngan ngtra tén thuong oxy hoa phu thuoc
vao dong doi voi cac dai phan t sinh hoc bang
cach hinh thanh phittc hop ergothioneine-déng oxy
hoéa khir [4]. Cho dén nay, khong c6 su téng hop
ergothioneine nao dugc phat hién & dong thuc vat
bac cao, ké ca con nguoi [5]. ESH da duoc sinh
téng hop boi Aspergillus oryzae (A. oryzae),
Saccharomyces cerevisiae. Aspergillus oryzae
duoc cong nhan 13 an toan dé san xuat duoc pham,
thuc phdm, duoc st dung cho viéc san xuat ESH
sinh téng hop [6]. Cé 2 phan tng chinh trong sinh
téng hop ESH (1a hinh thanh lien két C-S oxy hoa
va phan tng phan cit lién két C-S tiép theo, dan
dén chuyén nguyeén ti luu huynh tir cysteine hoac
v-glutamyl cysteine sang chudi bén imidazole cta
histidine) [7]. Sinh téng hop ESH & Escherichia
coli (E. colj) khi tang cuong histidine, glutamate,
cysteine va methionine & E£. coli plasmid (chua
egtD, egtB, va egtE/egtC dugc thu nhan tu
Mpycobacterium smegmatis) két qua thu duoc 24
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mg/L moi truong nuoi cdy. Con duong sinh téng
hop ESH ban dau phat hién trong Mycobacteria,
con duong tao ESH ctia ndm thi cysteine 1am co
chét cho luu huynh. C6 su bat ngo 13, ESH ciing
dugc téng hop theo phuong phap yém khi [8].
ESH quét cac goc hydroxyl dé ngan chin su pha
hay ADN va sy hinh thanh peroxyde lipit [9]. ESH
giup thai cac ion kim loai héa tri II [10], v6i cac
cation kim loai héa tri hai bao gom Cu* , Hg* ,
Zn* , Cd* , Co*, Fe* va Ni*, ESH dugc ching
minh 1am gidm thiét hai oxy héa & nhiéu loai dong
vat ¢6 va [11; 12]. Kha nang chong oxy hoa cda
ESH thong qua nhiéu co ché, bao gom: Loai bo
cac goc tu do, kim ham cac ion kim loai hoa tri II,
gay tr& ngai cho viéc hinh thanh cac cytokine tién
viem (cytokine la mot nhom cac protein va
peptide, duoc cac co quan t6 chic co thé st dung
nhu nhitng hon hop cac tin hiéu), anh hudéng dén
qua trinh oxy hoéa cia hemoprotein nhu
hemoglobin va myoglobin. ESH c6 thé dai dién
cho mot loai vitamin méi c6 vai tro sinh ly bao gém
bao vé té bao chong oxy hoa [13]. Do d6, dé sinh
téng hop ESH c6 hiéu qua can xac dinh cac yéu to
anh huong lén qua trinh sinh téng hop
ergothioneine boi ndm moc Aspergillus Oryzae
nhim tao diéu kién tot nhat cho qua trinh sinh
téng hop tao sadn phdm, trong d6 3 axit amin
histidine, cysteine, methionine déng mot vai tro
rit quan trong. Qua trinh sinh téng hop duoc
nghién ctru trén moéi treong phu pham tinh bot gao
nham tan dung ngudn co chat ré tién giau dinh
duong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit lieu nghién ctu

2.1.1. Vat Iiéu thi nghiém (nudc gao)

Phu ph4m (cén bot gao) tir quy trinh san xuat

tinh bot gao duoc thu nhan co sé san xuat bot Tu

Nuong (s6 91, khom 2, phuong 2, thanh phé Sa
béc, tinh Dong Thap).
Thanh phan héa hoc phu phidm tinh bot gao

(tinh theo can ban uot)

Thanh phan Ham luong (%)
bam tong 11,89 + 0,11
Gluxit 33,01+0,03
Chat béo 0,51 + 0,09
Tro 0,23 + 0,06
Xo 0,18
Mudi khoang 0,54

Vo trau cta lua IR 50404 duoc mua tir Vién
Lua déng bang song Ctru Long.

Bao tit Asperillus oryzae (Koji spores -15
g/go6i) dugc mua tir Nhat Ban c¢6 mat s6 5 x 106
CFU/g.

2.1.2. Hoa chat

Histidine (An Do), Methionine (D),
Cysteine, Pb(CH,C0O0), 30%, Na,SO, KH,PO,,
H,PO,, HNO, (Céng ty Xilong Scientific Co., Ltd;
Guangdong, Trung Quéc), Fehling A (CuSO, tinh
thé 69,28 g dinh mitc dén 1.000 mL), Fehling B
(Kali natri tartrate 346 g dinh va NaOH mttc dén
1.000 ml), (6-hydroxy-2,5,7,8
tetramethylchroman-2-carboxylic DTT
(Dithiothreitol), Serine, Ethanol, Acetic axit
(CH,COOH), Natrihydroxide (NaOH), Axit
chlohydride (HCl), Chuidn H,SO, (Merck, D)
(Merck, DPtic), Acetonitrile (CH,CN) (Fisher, My),
Methanol (Cong ty TNHH Giai phap Héa hoc Vi
Na, thanh ph6 H6 Chi Minh).

2.1.3. Thiét bi va dung cu thi nghiém

Bo phan tich HPLC (shimadzu, Nhéat), ta G
(Ehret), may khudy tir (Heidolph, Germany), may

Trolox

axit),

do pH (inoLab), bép dién, can phan tich, budng
cdy vi sinh vat, may lic 4 (Heidolph, Germany),
thiét bj khtr triung...
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2.2. Phuong phap nghién ctu

Bang 1. K& hoach thyc hién thi nghiém theo RSM

Mau HL histidine (mg/20 g) HL cysteine (mg/20 mg) | HL methionine (mg/20 mg)
1 60 60 60
2 60 120 0
3 120 120 60
4 120 0 60
5 60 0 0
6 120 60 0
7 60 60 60
8 60 120 120
9 60 60 60
10 0 60 120
11 60 0 120
12 120 60 120
13 0 60 0
14 0 120 60
15 0 0 60
16 60 60 60

2.3. Phuong phap chuin bi mau

Nguyén liéu sau khi thu nhan vé phong thi
nghiém duoc trit dong & nhiét do -18°C + 2, xac
dinh d0 4m nguyén liéu bing phuong phap siy
dén khoi luong khong ddi. Pugc bé sung nuoc dé
diéu chinh d6 4m dén 56% va thay d6i pH bang
NaOH 1M. Tiép theo, bot dugc gia nhiét bing bé
diéu nhiét & nhiét do 85°C khoang 60 phut dén khi
ho hoa tinh bot (bot chin) cho thém 20 - 25% trau
vao moi treong dé tao do xOp va tao nén nhimg
khoang tréng dé khong khi luu thong bén trong
moi truomg mot cach dé dang [14], thir nghiém
tham do da thuc hién véi két qua 25% trau tron bot
tao thanh co chat nuoi cdy. Sau dd, can mau voi
khoi luong 20 g/mau (st dung keo thiy tinh dung
tich 250 ml) tién hanh tiét trung & nhiét do
121°C/15 phut, tiép tuc d€ nguoi dén khoang 35°C
cdy ching ndm moc va bé sung 3 chat cadm tng
tién hanh nuoi cdy trong mai truong tinh, & nhiét
do 30°C trong thoi gian 48 gio> Péng Thi Thanh
Thu (2003) [15] thoi gian nuo6i moc tir 40 — 48
gio thi moc c6 mau vang xanh) hay qua trinh @
Koji bing ching nidm moc A.oryzae voi thoi
gian 2 ngay khudn ty phat trién tot nhat, thuc
hién thu hoi mau lam mau thtt dé phan tich cac chi
tiéu.

2.4. Phuong phap phan tich

ESH duoc dinh luong bing sic ky 16ng hiéu
ning cao (HPLC). Ham luong Ergothioneine duoc
x4ac dinh theo phuong phap cia Wi Young Lee,
(2009) [16] va Yeongseon Jang va cs. (2016) [17]
voi nhimg stra d6i nho. Dau tién, 3 gam mau duoc
chiét xuat véi 27 ml etanol lanh 70% (chda 0,1 mM
DTT). Va 1 mL 1.000 ppm MMI da duoc thém vao
lam chét chudn noi. Hon hop dugc déng nhat voi
toc do 400 vong/phut trong 3 phut (gitt & nhiét do
thap). Sau do, huyén phu dugc lam lanh trong 30
phut va ly tam & 20.000 xg, 4°C trong 20 phut. Tiép
theo, phan ndi phia tréen duoc 1am bay hoi & 50°C
dén kho. Sau do, phan cin duoc hoa tan véi 1 mL
nudc khir ion va 1 mL chi axetat 15% co ban, thém
vao 1 mL hexan. Tiép theo, hon hop tiép tuc duoc
gitt lanh trong 30 phut va ly tim & 20.000 x g, 4°C
trong 20 phut. Cudi cting, phan néi phia trén duoc
phan tich tréen hé thong HPLC Shimadzu duoc
trang bi dau do UV-Vis trén hai cot (cot 1: Supelco
C18, 250 mm x 46 mm X 5 pym va cot 2:
Lichrospher RP-C18 250 mm x 4 mm X 5 pm),
duoc phat hién & budc song 254 nm, 40°C. Ria giai
dang dong, toc do dong 0,7 mL/phut, pha dong
duoc st dung gém c6 (A) 1a axit axetic (2,5% thé
tich) va (B) nuéc khir ion (theo ti 1&¢ 50:50) cac
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dung moi duoc tron & ap sudt thap, thoi gian ria
giai cho moéi mau 1a 40 phat. Ergothioneine tinh
khiét duoc st dung lam chat chuin dé hiéu chuén.

Kha nang khtr goc t do DPPH cta dich chiét
duoc xac dinh theo phuong phap ctia Fu and Shieh
(2002) [18] voi mot vai hiéu chinh nho, 3 ¢ mau
duoc trich ly qua dém & -18°C v6i 27 mL methanol.
Sau d6 thém vao 1 ml dung dich DPPH 0,1 mM
(pha trong methanol 99,5%), lac déu va dé yen
trong bong t6i 30 phut. Mau luon duoc giit tranh
anh sang truc tiép trong sudt qua trinh phan tich
bang cach hoc kin cac dung cu biang gidy bac va
khong m¢& den khi thao tac trong phong thi
nghiém. Do hip thu quang hoc duoc do & buodc
s6ng 517 nm. Kha ning khitr goc tu do DPPH duoc
x4c dinh theo céng thic sau:

DPPH (%) = 100 x (ACT - ASP)/ACT

Trong do: ACT 1a do hap thu quang hoc cta
mau tring khong chta dich chiét; ASP 1a do hap
thu quang hoc ctia mau c6 chira dich chiét [19].
Két qua thu duoc béi gia tri IC50 1a néng do dich
chiét cho kha nang khit goc tw do DPPH 1a 50%.

Tt ti 16 % hoat tinh bat goc ty do DPPH,
phuong trinh tuong quan tuyén tinh duoc xay
dung, tir d6 xac dinh gia tri IC50 dé lam co s& so

sanh kha nang khang oxy hoa gitta cAc mau. Mau
ma co gia tri IC50 cang thép thi hoat tinh khang
oxy hoéa cang cao.

2.5. Phan tich dix lieu

Cac s6 lieu duoc xt ly bing phan mém Excel
va phan mém thong ke Statgraphics Centurion
XVI.

3. KET QUA NGHIEN CUU VA THAO LUAN

Anh hudng cta nong do ba axit amin
(histidine, cysteine, methionine) 1én kha ning sinh

Hinh 1. Sy phat trién ndm méc A. oryzaetrén méi
trueong phu phdm tinh bot gao
(a: moi trudng trudc nudi cdy; b: moi truong
sau nuoi cdy)

HL ESH thay doi theo su thay doi HL Cys va Met

HL ESH mg/100g
W
[
(@]

270k

HL ESH mg/100g
270,0-286,0
286,0-302,0
302,0-318,0
318,0-334,0
334,0-350,0
350,0-366,0
366,0-382,0
382,0-398,0
398,0-414,0
414,0-430,0
430,0-446,0

Hinh 2. Anh hudng ciia néng @6 hai axit amin (Cys va Met) lén su thay d6i ham lugng ESH (mg/100 g)

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 8/2023 59



KHOA HOC CONG NGHE

HL ESH thay doi theo su thay doi HL His va Met

HL ESH mg/100g

HL ESH mg/100g
Il 310,0-322,0
322,0-334,0
334,0-346,0

346,0-358,0

358,0-370,0

370,0-382,0

382,0-394,0

60

HL His mg

394,0-406,0
HL Met mg

406,0-418,0
418,0-430,0

430,0-442,0

Hinh 3. Anh hudng ciia néng @6 hai axit amin (His va Met) 1én su thay d6i ham luong ESH (mg/100 g)

Ham luong axit amin histidine, cystein va ham
luong methionine c6 gia tri tir 0 - 120 mg co6 tic
dong dén kha ning sinh téng hop ham luong ESH
khi nuodi cdy ndm moc A. oryzae trén moi truong
phu pham tinh bot gao cé su khac biét c6 y nghia &
muc 5% va anh hudng dén kha nang sinh téng hop
ESH tit ndm moc A. oryzae, cung voi viéc ting
ham luong Histidin thi viéc ting ham luong
methionine ciing lam ting ham luong ESH, tuong
tu voi két qua nghién ctru ciia Wi Young Lee va cs
(2009) [16] ESH dat gia tri cao nhat véi cac ti 1é 3

axit amin histidine: cysteine: methionine tuong
tng la 120 mg: 52,51 mg: 90,80 mg tao ra ham
lwong ESH 446,79 mg/100g (hinh 2 va 3).

Hinh 3 cho thay, khi ham luong histidine cang
ting thi ham luong ESH duoc sinh ra tang dan ti
314,08 mg/100 g lén 395,62 mg/100 g (1,26 lan &
muc histidine 0 mg), ting tir 300,74 mg/100 g lén
429,79 mg/100 g (1,43 lan & muc histidine 60 mg),
tang tir 351,44 mg/100 g lén 460,96 mg/100 g
(1,31 1an & muc histidine 120 mg).

HL ESH thay doi theo su thay doi HL His va Cys

500 (¢
a7of
=3 [
g 440
= L
£ a10
= C
= C
i 380
— -
o— L
350
320L
20

HL His mg

HL ESH mg/100g
320,0-338,0
B 338,0-356,0
356,0-374,0
374,0-392,0
392,0-410,0
410,0-428,0
B 428,0-446.,0
I 446.0-464.,0
464,0-482,0
B 482,0-500,0
500,0-518,0

HL Cys"mg

Hinh 4. Anh hudng ctia néng @6 hai axit amin (His va Cys) 1én su thay d6i ham luong ESH (mg/100 g)

60
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Hinh 4 cho thdy, du ting ham luong Histidin
nhung néu ham luong Cystein thap thi ham lwong
ESH ciing thap, do d6 dé tang ham luong ESH can
tang axit amin Cystein. Tuy nhién, néu ting ham

lwong Cystein qua cao cung véi su thay d6i ham
lwong Methionin thi ham luong ESH dat cuc dai &
ham luong cysteine: methionine tuwong ung la
52,51 mg: 90,80 mg, sau d6 sé giam (hinh 2).

IC50 pL/mL Thay doi theo su thay doi HL His va Met

170¢
160[

150f

IC50 pL/mL

140}

130k

HL His mg

IC50 pL/mL

130,0-134,0
I 134,0-138,0
138,0-142,0
142,0-146,0
146,0-150,0
150,0-154,0
154,0-158,0
158,0-162,0
162,0-166,0
166,0-170,0
170,0-174,0

Hinh 5. Anh hudng ciia néng o hai axit amin (His va Met) 1én sy thay d8i gia tri ICs, pL/mL

Hinh 5 cho th4y, khi ham luong histidine cang
tiang thi kha nang khang oxy hoa ting dan thé hién
& gia tri IC50 gidam dan (kha ning khang oxy hoa
cang cao thi lwong IC50 cang thap) te 171,13
pL/mL dén 153,69 pL/mL (1,11 lan & mic
histidine 0 mg) giam tir 213,69 pL/mL dén 129,36
pL/mL (1,65 lan & mic histidine 60 mg), giam tir
156,99 nL/mL dén 131,64 pL/mL (1,19 lan & muc
histidine 120 mg). Kha niang khang oxy hoa thé
hién qua gi4 tri IC50 ttr nAm méc A. oryzae c6 ham
luong t6i wu & néng do histidine: cysteine:
methionine tuwong Gng la 120; 49,35 va 72,65 mg
v6i gia tri IC50 1a 120,22 ul/mL véi su khac biét
nay c6 y nghia thong ké & mirc 5%

Nhiéu nghién ctru cho thay, con duong sinh
tong hop ESH can thiét cé su tham gia cia 3 loai
axit amin vao qué4 trinh sinh téng hop. Theo
Nguyén Dttc Luong (2004) [14] co chat cdm tng
duoc xem nhu yéu t6 rat quan trong dung dé diéu
khién qua trinh sinh téng hop enzyme tir vi sinh
vat. Khi cho co chat vao mdi truong nudi cdy voi
liéu lwong ting dan thi kha nang tong hop enzyme
cam tng sé ting dan, dén mot luc nao d6 qua trinh
nay sé chiing lai va tham chi sé giam do hién
tuong tang ap suat thdm thau boi co chat gay nén,

cho nén chat cam tmg chi can thiét & mot néng do
nhat dinh.

4. KET LUAN VA KIEN NGHI
4.1. Két luan

Két qua khao sat anh huéng ctia nong do 3
axit amin (histidine, cysteine va methionine) bd
sung vao moi truong nudi cdy sinh tong hop ESH
tt ndm moc A oryzae dat t6i wu & nong do
histidine: cysteine: methionine tuwong tng la 120,
54,38 va 83,04 mg, nong do t6i wu cta 3 axit amin
nay duoc stt dung lam chat cAm tng dé tao ra ham
lwong ESH 1a 446,03 mg/100 g chat kho.

4.2. Kién nghi

Neéen khao sat kha nang sinh tong hop ESH
trén cac ngudn nguyén liéu khac va nhiéu loai vi
sinh vat khac nhau.

Ung dung b sung ergothioneine vao cac san
phdm thuc phdm dé han ché oxy hoéa cta nhiéu
loai san ph4dm thuc phdm khac nhau.

LOI CAM ON

Chiing to1 xin gui loi cdm on chan thanh dén
lanh dao, cdc dong nghiép va cdc ban sinh vién
Truong Pai hoc Tra Vinh va Truong Pai hoc Can
Tho. Nghién cttu ndy diroc tai tro- mot phan béi Dir
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dn Cdi tao Truong Pai hoc Cin Tho VNI4-Pé,
diroc ho tro tir nguon von vay ODA cua Nhat Ban.
Chuong trinh A15.
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DETERMINATION AFFECTING OF 3 ACID AMIN HISTIDINE, CYSTEINE,
METHIONINE ON THE BIOSYNTHESIS OF ERGOTHIONEINE BY THE Aspergillus
oryzae ON RICE FLOUR BY-PRODUCTS

Nguyen Thi Hong Tham!, Phan Thu Ba?,
Nguyen Thi Le Ngoc?, Nguyen Cong Ha?, Duong Bich Ngoc?
! Post Harvest Technology Center — School of Agriculture-Aquaculture — Tra Vinh University
? Institute Of Food and Biotechnology
SCenter of Excellence in Learning Resources and Innovation
Summary

Aspergillus oryzae is a microorganism that is quite familiar to humans, especially it secretes
ergothioneine (ESH) within the ability to Antioxidant, anti-inflammatory, anti-UV, anti-radiation and
has a role in many diseases. Using response surface method (RSM) to set up the experiment to
determine the effect of the concentration of additional inducers on the biosynthetic culture medium.
The study was carried out on rice starch by-product medium, to improve the content of ergothioneine
biosynthesized by Aspergillus oryzae, the factor affecting biosynthesis were investigated including the
ratio of three inducer amino acids were histidine, cysteine, and methionine with concentrations
ranging from 0 to 120 mg/20 g of sample. The results showed that when adding 03 amino acids
histidine: cysteine: methionine with the corresponding ratio of 120 mg: 54.38 mg: 83.04 mg, the
optimal ESH content was 446.03 mg/100 g dry matter after biosynthesis by A.oryzae.

Keywords: Ergothioneine, antioxidant, Aspergillus oryzae, biosynthesize.
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