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NGHIEN cU'U TONG HQP, THU NHAN VA UNG DUNG BOT MAU B-
CAROTENE, CHAT NHU HOA SINH HQC MANNOSYLERYTRITOL
LIPIDS (MELs) VA DAN XUAT CUA AXIT AMIN S-ADENOSYL-L-
METHIONINE (SAM) TU VI SINH VAT
STUDY ON BIOSYNTHESIS, RECOVERY AND APPLICATION OF B-CAROTENE,
GLYCOLIPID (MANNOSYLERYTRITOL LIPIDS-MELs) AND A DERIVATIVE OF
ACID AMIN (S-ADENOSYL-L-METHIONINE-SAM) FROM MICROORGANISMS
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TOM TAT
Cdc nghién ciru tong hop, thu nhdn va img dung bot mau ,B-caraten chdt nhii hod sinh
hoc glycolipit mannosylerythritol lipit (MELS) va ddn xudt cua axit amin S-adenosyl L-
methionine (SAM) tir vi sinh vét da dugc thic hién & quy mé phong thi nghiém va xucng
thic nghiém. Céc chimg ndm sgi Blakeslea trispora, Pseudozyma antarctica va
Sacr:haromyces cerevisiae dd diegc khdo sat, liya chon va ndng cao hogt tinh sinh hoc nho
cdc bién phdp cong nghé va xir Iy dét bién bang hod chét Ethylmethane sulfonate - EMS
(ddi v6i chimg B. trispora WH2 (-) mang gici tink cdi). Cdc phiwong phap tach chiét, tinh
sach va tao dang san phim da duge nghten ciru va lira chon. Ché phim bot mau B

caroten 1%, dich MELs thé (65-70%) va bt nam men giéu SAM (104%) di duge
nghién cteu 1mg dung trong san xudt 6,65 tan keo, banh, bénh quy kep kem cdc logi.

ABSTRACT

The biosynthesis, recovery and application of [Fcarotene from fungamentous fungi
Blakeslea trispora, glycolipids mannosylerythritol (MELs) from Pseudozyma antarctica
and a derivative of acid amin S-adenosyl-L-methionine (SAM) from Saccharomyces
cerevisiae were investigated at laboratory and pilot scales. The yield of the studied
bioactive compounds were significantly improved by implementing technological
measures and by using mutant strains of minus mating B. trispora WH2(-) obtained by
treatment with Ethylmethane sulfonate (EMS). The extraction, purification and
JSormulation methods were studied and selected. Food coloring powder of 1% [-carotene
in microencapsulation form, the crude MELs (65-70%) in liguid form and the yeast
powder enriched with SAM (10,4%) were used for production of 6.63 tones of candy,

biscuit and wafer.

1. GIOI THIEU

Vin d& dam bao chit Iugng va vé sinh
an toan thuc pham hién nay dang dugc Nha
nude Viét Nam diac bit quan tam. Xu
huéng sur dung thyuc pham va cac phu gia
thue phim c6 ngudn gdc thién nhién, an
toan, khong doc hai, co Igi cho sirc khoé cd
vé gia tri dinh dudng va chirc ning hd trg
phong chéng bénh tt ngay cang phat trlen
& khip noi trén thé giéi. Mot sé hoat chét
chirc nang tir cic ngudn nguyén lidu thuc
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vat, dong vat di duge khai thac va tao cac
san pham ‘thuong mai. Céc chung vi sinh
vat nhu nam men, nim soi, vi khuan cing
la mdt ngudn nguyén liu day tidm ning
cho viéc khai thac cac hoat chét sinh hoc c6
tac dung cho sirc khoé [2, 4, 5]. Trong bai
bdo nay, chiing toi trinh bay cdc ket qua da
dat duge trong viéc nghi€n ciu tong hop,
thu nhan bot mau f-caroten ti nim $01
Blakeslea trispora, chat nhil tuong va hoat
dong bé mat gl}cohplt Mannosylerythrito!
lipids (MELs) tr ndm men Pseudozyma
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antarctica, dan xudt cia axit amin S-
adenosyl - L - methionine (SAM) ti
Saccharomyces cerevisiae va tng dung
trong ché bién mét s san phim keo, banh
va banh quy kep kem quy mé phong thi
nzhiém va quy mé céng nghiép.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vi sinh vit va dieu kién nuéi ciy

Céac ching ndm soi B. rrispora WHI1(+),
WH2(-) va NBRC 5898 (+) tdng hop B-
caroten nhén tir suu tap giong vi sinh vat
T-ung Quéc va Nhit Ban. Bao tr B
trispora duge nudi trén mdi trudng PDA
(thach -dudng gluco-chit chiét khoai tiy) &
28 °C trong 72-120 gxo Bao quan bao tur
trong cat vé tring & 40 °C. Nhan gidng lén
men sir dung dich huyén phu bao tir. Mbi
trudng lén men co ban bao gom glucoza, L-
asparagine, mudi khoang, BHT, déu dau
tuong, vitamin Bl hofc méi truomg c6 si
dung céc nguyén liéu thay thé. Lic tron 250
vong/phut & 280 'c trong 3-5 ngay [5].

Cac ching nim men sinh téng hop
MELs dugc mua tir suyu tdp giéng Nhat
Ban: Pseudozyma antarctica NBRC 10736,
P aphidis NBRC 10182, P amtarctica
NBRC 10260. Gibng dwoc giir trén moi
trudng thach YM. Nhan gibng va ién men
trén mbdi trudmg chira glucoza, cao nim
men, mudi khoang, dau thuc vat [6].

Céc ching nim men sinh tng hop SAM
bao gom ching Saccharomyces sin xuat
bia, cOn, rugu sake trong swu tip gidng
Vién Cong nghiép thic pham va Nhat Ban.
Gilr giong trén moi trudng thach dudi lop
parafin Iéng vo tring & 40 °C. Nhan giong
va 1€n men trong cac méi truémg c6 chita
duong kinh, mu6i khoang va L-methionine
[2].

2.2 Plhurong phdp phin tich

Xir ly dat bién ndm s¢i B. trispora WH?2
la chiing mang gidi tinh céi (-) sit dung hoa
chdt dot bién Ethylmethane  sulfonate
(EMS). Kiém tra bing mdi trudmg ¢6 chira
cac khang sinh lovastatine hoac nystatine,
hoic acetoacetanidile.

Thu nhin, tach chiét, phan tich -
caroten: Sinh khéi B. trispora say & 40°C
trong 24gid, chiét bing hé dung méi
hecxan/axeton (1,5/1). Tinh sach béng
phuong phap xa phong hod. Ham luong f3-
caroten duoc phan tich bing phuong phap
quang phé (% = 450 nm) va sic kv Iéng cao
ap [5].

Thu nhén, tach chiét MELs tir ndm men
P antarctica: MELs duoc tach chiét tir dich
nudi cdy bing Tert Butyl methyl este
(TBME). Phan tich dinh tinh bang phuong
phap sic ky ban mong véi hé dung méi
cloroform/methanol/mréc  (65/15/2) va
thube thir a-Naphto] va duoc so sanh vdi
san phim ngoai bao cia ching P aphidis
DSM 14930 (Héang Cerestar- Eridania
Beghin- Say, Pc). Tinh sach MELs bing
phurong phép xir 1y nhiét két hop véi 4i Iuc
dung moi. Phan tich dinh lugng glycolipit
bang HPLC va GC [3, 4].

Tach chiét, tinh sach va phén tich SAM:
SAM duoc trich ly khoi sinh khdi té bao
ndm men Saccharomyces bing axit
perchloric. Ham lugng SAM dugc xac dinh
bang phuong phap quang ph6 (A= 260 nm).
Phan tich dinh tinh SAM bing phirong phap
sic ky ban méng, hé dung mdi n-
butanol/acetic axit/nuée cit (12/3/5), hién
mau bang dung dich ninhydrin. SAM c6 gia
tri Rf = 0,22 va chay 1én thanh chim hinh
luai liém. Dinh luong SAM bing HPLC.
Lam sach SAM bang phuong phép sic ky
trao dbi ion trén thiét bj FPLC, AKTA
prime [1, 7].

Phan tich thanh phan, chi tiéu vé sinh an
toan thuc phdm cla céc san phimp-caroten,
MELs va SAM theo céc phuong phap
chudn céa Vién Dinh dudng, Vién Kiém
nghiém, B Y té.

2.3 Phuong phdp tao san phc‘;m

Tao vi nang P-caroten bing phuong
phép nhii hoa-siy phun: Lam néng dung
dich B-caroten & noi t01 khéng ¢6 anh sang,
quay déu bang méy ddng hod siéu toe. Tiép
dén 1a déng hoa ap luc rdi siy phun. Sir
dung hai loai hdn hop chét bao 14 dam dau
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tuong thuy phén va duong kinh, gelatin va
dudmg kinh.

Tao san phdm bdt ndm men gidu SAM:
Sinh khéi ndm men sau qua trinh nubi ciy
duoe ly tAm rira sach 2- 3 14n bing nudrc cit
hofc nudc mudi sinh ly sau d6 trdn déu véi
mdt trong cdc dung dich mubi lam bén
MgSQ0,4, MgCl,, CaCl, hodc chitosan va
duoc dong kho. Ché phém chira SAM tinh
sach dugc tao thanh bang cach két tia SAM
tinh khiét tir dich tinh sach bing FPLC, trén
véi cac mudi bén va dugc dong khé [2].

3.KET QUA VA THAO LUAN

3. 1 Két qud khéo sdt, lira chon va ning
cao hogt tinh sinh hoc cda cdc chiing vi
sinh vit téng hop [-caroten, MELs va
SAM.

Cac chiing nim soi Blakeslea trispora,
nim men Pseudozyma antarctica va
Saccharomyces tbng hop B-caroten, MELs,
SAM da dugc khao sat va nghién ciru nang
cao hoat tinh sinh hoc. Chl'mg nim s¢i B.
trispora WH2 c¢é gidi tinh céi (-) dd dugc
xir Iy d5t bién véi hoa chat (EMS). Két qua
trinh bay & bang 1 cho thy:

- Thanh phin mbi trudng va didu kién
nudi cdy thich hop, bb sung cac tién chit co
cau tric vong f nhu karosen c6 anh hudng
rdt I6m dén sinh truémg, phat tnen va tong
hop P-caroten ciia cic ching nim soi B.
trispora WH1, B. trispora WH2, B. trispora
NBRC 5989, ham lugng B-caroten ting gip
20 14n so vdi cac ching géc trén mdi trudng
1én men co ban, dat 2455-2967 mg/L. X1t ly
dot bién B. trispora WH2 (-) bing hod chét
Ethylmethane sulfonate (EMS) di lam ting
kha niang tbng hop P-caroten, dat 4717
mg/L.

- Trong 3 ching nim men Pseudozyma
cé kha ning sinh chuyén hoa tao MELs,
chung P antarctica NBRC 10736 co kha
ning chuyén hoa MELs cao, dat 40,4 g/L
sau 19 ngay. Chung P. aphidis DSM 14930
duoe sir dung lam ching d8i chimg. Nhiét
46 nudi cay 27°C, méi trudng co NaNO;
cho san phim MEL t6t nhit. Déu dau nanh
1a nguén diu béo dwoc chuyén héa thanh

MELSs véi hé sb chuyén héa cao nhit. Ba
xac dinh duge hé s thanh phin méi trudmg
Y NaNOs/cao nim men = 1,76 (hay 3g
NaNOs va 1,74 g cao nim men) dé dam bao
ty 1& ngudn nito hitu co va vb co thich hop,
tao diéu kién ngudn nito hitu co va vb co sir
dung hét tai cung mét thoi diém.

- Trong mdi trzomg nudi cdy co b6 sung
methionine, 3 ching nidm men
Saccharomyces nghién ciru déu c6 kha ning
tdng hgp SAM & cac mirc 36 khac nhau, dat
6,3-8,1% so v&i sinh khéi khd. BS sung
nguyén t§ vi Iuc_mg cobalt dudi dang mubi
clo (CoCly) va methionine chia lam 3 lan c6
tac dung lam ting sinh khéi té bao ndm men
va hiéu sudt tdng hop SAM. Trong cing
diéu kién, chung S. cerevisiae IFO 2346 c6
hiéu sudt tong hop sinh khéi va SAM cao
nhét, dat 60,0 gam sinh khdi wét/lit va SAM
dat 2,03 g/lit, twong duong 13,5% so véi
sinh khéi khd.

Bang 1. Két qué khdo sét lwa chon va ndng
cao hoat tinh sinh hoc cua cdc ching vi
sinh vt téng hop MELs va SAM

Hoat | Hoat lyc sau khi

Ténching | Ponvi | lwc | xirlybangbién
gidng do ban phép
d4u | Coéng | Dot
_nghé bién
B trispora Ham 98,6 2785,3 -
WH;(+) luong :
B. trispora B- 103,3 | 29657 | 4717,
WHi(-) caroten 0
B. trispora | (mg/L) | 78,2 | 24550 -
NBRC 5989
)
Pseudozyma | Hiéu 394 - -
antarctica | suat thu
NBRC héi
10182 MELs
P. antarctica thé 40,4 - -
NBRC (g/L)
10736
P arphidis 38,2 - -
D38M 14630
S. cerevisiae Ham §1 13,5 -
IFO 2346 lhromg
S. cerevisiae SAM 1.6 10,0 -
[FO 2347 {% SK
S. khd) 6,3 83 -
carlsbergens
is HN
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3. 2 Két qua ti;ng hop, thu nhan (-
caroten, MELs vi SAM tir vi sinh vt quy
mé Phong thi nghi¢m va Xwéng thirc
nghiém.

Su nghién ciru va lwa chon cac dleu kién
cong nghé thich hgp khi nudi cdy B.
rrispora WH2 tong hop p-caroten, P
antarctica NBRC 10736 téng hop MELs va
S. cerevisiae 10ng hop SAM dugc thuc
hiér. trén cdc thiét bi 1én men 14, 500 va
1509 Jit tai Vién Céng nghiép thuc phim.
Két qua (Bang 2) cho thay thiét bi 14 va
1500 lit ¢6 hé théng diéu khién céc thong sb
toc o khuay, ham luong 6xy hoa tan nén
hiéu sudt 1én men cao hon so véi thiét bi 1én
men 500 lit.

Bang 2. anh hudng cua diéu kién cong nghé
va thiét bi nudi cdy dén kha nang téng hop
[earoten, MELs va SAM cua cdc chung vi
sinh vt

Tén chung | Don vj Quy m§ TB (lit)

giong do 14 500 1500

Ham

lrgng
SK kho

49,0 46,5 55,2
B. trispora

WH,

&N

Ham

lrong
p.

caroten

3979,0 | 38650 | 49300

{mg/l)
Ham

hrong
MELs

&M
Ham

P
antarctica
NBRC
10736

80,0 60,0 120,0

70,0 100,0 | 120,0

S

cerevisiae

IFO 2346

luong
SK -t

(&)

Ham
lugng
SAM
(% SK
khd)

144 15,6 18,5

Ghi chu: Didu kién nuéi cdy: 1. B,
trispora WH2: T°: 28°C, pH=9; Khudy 120-
300 v/ph; Suc khi 0,7 - 1,5 1/1/ph 2. P
antarctica NBRC 10736: Tlep diu déu
tuong; T% 27°C; pH=6,2; Thoi gian: 14
ngay; Suc khi 04 - 0,5 V/ph; 3. §
cerevisiae IFO 2346: Tlep methionine 3 ]an;
To: 28°C: pH=6,0; Suc khi 0,2 1,5 /l/ph.
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Céc san phim B-caroten, MELs va SAM
tao thanh sau qua trinh nudi cay nim soi va
nim men d3 dugc tach chiét va tinh sach.
Két qua cho théy:

- Ham lugng B-caroten tir sinh khdi cha
3 chung nim soi B, trispora WH1, WH2 va
5989 chira 82,9 86,3 va 92,2% so véi tong
lugng carotenoit sau qua trinh tach chiét
bing hé dung méi hexan/aceton va tinh
sach bing phuong phéap xa phong hod.

- MELs duge tich chiét khéi dich lén
men bing phuong phap xir Iy nhiét va dung
moi cbn ethanol, tach cin bing ly tim va cd
chin khéng thu dich MELs thdé ¢d ham
lugng 65-70%. Dung dich‘ MELs c6 dd tinh
sach 92-95% thu dugc biang phuong phap
lam sach v hé dung mbi
hexan/methanol/nude, sau d6 c¢d chan
khdng dudi dung méi va tich nudc.

- SAM duge tach chiét khéi sinh khéi té
bio nAm men bang axit perchloric. Sau khi
tinh sach bang sic ky trao ddi ion trén hé
théng FPLC AKTA prime dat d) tinh sach
trong duong v6i miu chuiin ciia cic hing
Sigma (Mg) va Nacalai (Nt Ban).

3.3. Nghién ciru tao sin phdm va itng
dung bjt miu P-caroten, gb;caltptt MELs,
bt ndm men giau SAM va ché phém chira
SAM tinh sach.

Cac didu kién cong nghé vi nang hod
bang phuong phép nhii hoa - siy phun tao
byt mau tan trong nudc tir B-caroten tan
trong dau d4u tuong; tao cc dang san pham
MELs thé va tinh sach, ché phim b6t ndm
men gidu SAM va chita SAM tinh sach d+
dugc nghién cru. Két qua cho thiy:

- Protein d4u tuong thuy phan (SPH) va
gelatin (G) két hop véi dudmg sacaroza (S)
tao thanh hdn hop chét bao tét nhét cho qui
trinh vi nang hoa B-caroten voity 6 S : G
bing 17: 3 va SPH: S bing 6 : 14. Ham
luong chét khd 20%, nong dd chét nhii hoa
nhuy Xanthan Gum hodc monoglycerit tir
0,3-0,5%, 4p luc dbng hoa tir 30-40 Mpa,
nhiét d§ nhii hoa 70°C, nhiét d5 khong khi
vao séy phun la 195°C I céc thong so da
duoc lua chon dé hidu sudt va chit luong
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bt mau B-caroten dat gié tri cao nhat.

- Sinh khéi nim men chira SAM dugc
tron déu véi mdt trong cac loai phu gia lam
bén khac nhau MgSO,;, MgCl;, CaCly,
chitosan va dugc ddng khé. $§ ligu tir Bang
3 cho thiy mfu duoc trdn véi MgSOy cb
ham luong SAM cao nhét (10,4%). Ché
phdm chira 30-33% SAM vdi d6 tinh sach
92-95% ciing co két qua tét nhét khi dugc
lam bén véi mudi MgSOs.

Bdng 3. Tdc dung cua cdc phuong phdp xit
Iy lén bt ndm men giau SAM

Miu xit Iy véi |—am luong SAM(%)
cdc loal phu Bot nam CP chx_.ra
gia khéc nhay | M0 gidu | SAM tinh

SAM sach
MgSQ,4.7H,0 10,4 33,0
MgCl,.2H,0 9,7 32,0
CaCl,.2H,0 8.4 30,0
Chitosan + 8.3 i
M'gSO4.7H20 - ’

- San phim b6t man B-caroten, MELs,
bot nim men S. cerevisiae giau SAM va
ché phim chira SAM tinh sach di dugc
phian tich tai Trung tim kiém nghiém
ATVSTP Vién Dinh dudng va Phong thi
nghiém VILAS, Vién Kiém nghiém, B6 Y
té, Phong thi nghiém VILAS, Vién Chin
nudi, B9 NN & PTTN. Két qua cho théy
cac san phz’;‘u'n déu dat chi tidu chét luong vé
sinh an toan thuc phim (Bang 4).

- B4t mau B-caroten, MELs va SAM da
duge nghién ciu Umg dung san xudt 6,65
tin keo mém, banh, banh quy kep kem tai
Cong ty Cb phén Bénh keo Hai Ha, Trang
An, Hitu Nghi, Huong Sen, Phat Viét va
Tung Lam. Ty 1& sir dung bdt -caroten la
1,45 kg/tén keo, 0,7 kg/tan banh, MELSs tho
12 0,5% so v chit béo thay thé cho viée siv
dung chit nhii ho4 Lecithin. Bot nim men
gidu SAM hodc ché phim chira SAM tinh
sach dugc nghidn min va phéi trdn véi ty 1¢
3% so voi trong lugng kem. San pham
banh, keo thir nghiém c6 hwong vi dic
- trung theo tén goi, khong 1dm anh hudng
dén quy trinh san xudt va chit hugng san
pham.

J
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4. KET LUAN

ba khao sat, lya chon, sit dung cac bién
phép cong nghé, thiét b va ché dd 1én men
phit hop dé nang cao hoat tinh 3 ching nim
sgi Blakeslea trispora tng hop P-caroten,
nim men Pseudozyma antarctica sinh
chuyén hoa téng hop MELs va ndm men
Saccharomyces cerevisiae tong hop SAM &
quy mo Phong thi nghiém va Xudng thuc
nghiém. Kha nang téng hop B-caroten cla
ching ndm soi ¢ gidi tinh cai B. trispora
WH2 (-) dat 4717 mg/L sau khi xu ly dot
bién bing hoa chit Ethylmethane sulfonate
- EMS. Cic phuong phap tich chiét, tinh
sach va tao dang sin phdm d3 duoc nghién
clru va lwa chon. Ché phim bdt mau B-
caroten 1%, dich MELs thd (65-70%) va
bot ndm men gidu SAM (10,4%) d3 dwoc
nghién ciru ‘mg dung trong san xuét 6,65
tan keo, banh, banh quy kep kem cac loai.

Béng 4. Phén tich thanh phdn VSATTP cdc
sdn phdm_p-caroten MELs va SAM

Két qui
Chi tiéu phdn| Botp- | MELs ;SAM 1|SAM2
tich caroten thé

Bac chit KPH KPH | KPH | KPH

Doc tinh cap 0 0 0 0
(sb chudt chét
khi thir vii
liéu t5i da)
Thir gigihan| <20 - <20 | <20
kim loai ndng
(ppm) _
Thanh phan
(%)
- Pd am 4,80 - 6,66 -
- Gluxit 75,70 - 15,00 -
- Lipid 0,53 - 2,37 -

- Protein 23,60 - 47,96 -
Hoat chat 1,00 65-70 {8.4-10,31 50-33
Vi sinh vit 0 0 0 -

gdy bénh (s6

bao tir vi

khufin/zam)
Tong s& bao 0 0 0
tr nim men,
nim méc (sb
khudn
lac/gam) _
Mui Thom - Nam -
men |
Mau Pé cam Niu Nga | Tring |
Trang thai Bt Long Bot Bot
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Ghi cha: Mau SAMI: Bot ndm men
gidu SAM, SAM2: Ché phdm chita SAM
tinh sach; KPH: khong phat hién; (-):
Khong phén tich; Vi sinh vat gdy bénh: E.
coli (37°C/96 h)/g; - Coliforms (37°C/48

h/g: - S aureus (37°C/48 h)g -
Salmonella (37°C/48 h)/25 g.
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