NGHIEN CUU - TRRO PO

NGHIEN CUU SAN KUAT CHAT TANG TRUONG THUC VAT
OLIGO-B-GLUCAN BANG PHUONG PHAP CHIEU XA
KET HOP XU'LY HYDROPEROXIT

LE QUANG LUAN, NGUYEN HUYNH PHUONG UYEN
Trung t4m Hat nhan Tp. H6 Chf Minh

VO THI THU HA
Céng ty C6 phén Sai Gon thiy canh
C4t mach B-glucan tir nam men bhia Saccharomyces bang phu’Ung phép chiéu xa gamma Co-60 két hgp
Xt ly héa hoc la mot phuong phap hiru higu nhdm tao ra céc san pham tan trong nudc co trong lugng
phan ti thap. G lidu xa 250 kGy, viéc xi 1y két hgp H .0, 6 cac ndng d6 0,5; 1 va 2% da co tac dung
lam gia tdng ham lwWgng san pham tan trong nudc Ien Ian luot 13 1,2; 14,5 va 47,1%. Trong lugng
phéan t Mw clia B-glucan chiéu xa két hgp xt Iy véi 2% H ,0, da suy giam tir 33,1 xudng con 10,2
kDa khi gia tang liéu xa tir 50 1&n 250 kGy. Cac ché pham B-glucan tan trong nudc c6 Mw khoang
10,2-33,1 kDa d4 dugc sif dung dé khdo sat hiéu iing ting trudng trén cay rau xa lach va két qua
nhan dugc cho thay oligo-B-glucan c6 Mw ~ 18,9 kDa da thé hién hiéu @ng tang trutng toi uu. So vdi
ddi chiing khdng xi 1y, khi bd sung 100 ppm ché pham oligo-B-glucan c6 Mw ~ 18,9 kDa san xuét
hadng phuong phap chiéu xa 100 kGy hon hgp 15% pB-glucan trong 2% H ,0, 3a co tac dung lam gia
tang sinh khdi tuoi, chiéu cao cav, chiu dai ré va ham qung chat khd cua cay xa lach llrdng ifng la
36,2; 18,2; 41,7 va 6,2%. Ché pham oligo- B-glucan san xuat dugc hira hen 1a mat san pham cé tiém
ndng va trién vong @ng dung rat tot trong san xuat nong phdm sach chat lugng cao.

Ti khéa: cat mach, chiéu xa, B-glucan, hydroperoxit, ting trugng thuc vat.
Tuy nhién, loai B-glucan nay cé khdi lugng phan ti

rat I16n cling nhu rat kho hoa tan trong nudc, gay
trd ngai cho viéc ting dung trong néng nghiép, sinh

Datvan dé

B-glucan la mét loai polysaccharide dugc ly trich

td ndm men da dugc ching minh | co6 tac dung
mién dich cho mét s6 loai déng vat nhu chubt
(Lee, el al., 2009), ca (Robertsen, et al., 1990), Ign
(Stokes, el al., 1987), ga (Chae, et al., 2006) va tdom
(Suphantharika, et al., 2003), lam gia tang s6 lugng
t& bao mién dich (Lee, et al., 2001), han ché su
phat trién cla khéi u trén co thé ngudi (Driscoll, et
al., 2009).. Dai vai thuc vat, B-glucan con déng vai
trd kich thich sy tao thanh cac chat chdong oxy hoa
va ché& phdm nay ciing dugc hé enzyme cla thuc
vat phan giai thanh nhiing momilactone A va B vén
la nhiing thanh phan chinh tao ra cac phytoalexins,
khi dat d&én mot nong do nhat dinh né c6 kha nang
chdng lai nhiing mam bénh ti ndm, vi sinh vat, virus
va ca tuyén trung (Darvill, 1992; Bohn, et al., 1995).
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hoc va y dugc (Williams, et al., 1991). Nhiéu nghién
cliu cho thay B-glucan co6 trong lugng phan ti (Mw)
trong khodng ti 1-30 kDa va tan dugc trong nudc
da c6 tac dung tang cudng mién dich cao han so
vGi cac B-glucan c6 Mw cao (Lehmann and Kunze,
2000). & san xuét cac san phdm B-glucan cé thé
tan dugc trong nudc va cé6 Mw thap, ngudi ta chi
yéu sl dung cac phuang phap sau day: (1) St dung
enzyme cat mach, (2) S0 dung cac chét oxy hoéa
manh dé thy phan, (3) Bién tinh c4u tric nham tao
cac gbc ua nudc (Wu, et al., 2012; Qian, et al., 2012).
Tuy nhién, cac phuong phap nay cé mét sé han ché
nhu thoi gian phan Gng lau, phai di€u chinh nhiét
do, diéu kién phan ting, s dung chat xuc tac, phai
tinh ch& san phdm, san pham bi bi€n déi cdu tric



STUDY ON PRODUCTION OF DLANT
GROWTH PROMOTER OLIGO-B-GLUCAN
BY IRRADIATION IN COMBINATION WITH

HYDROGEN DEROXIDE TREATMENT

Summary

The degradation of 3-glucan extracted from

brewer yeast Saccharomyces by gamma Co-60
irradiation in combination with chemical treatment
is an effective method for producing water-soluble
and low molecular weight products. At the dose of
250 kGy, the combined treatment of 0.5, 1 and 2%
H,0, has increased the content of water- soluble
products to 1.2, 14.5 and 47.1%, respectively. The
molecular weight (Mw) of B-glucan and treated with
2% H,0, has decreased from 33.1 to 10.2 kDa by
the increasing of the irradiation dose from 50 to 250
kGy. The water-soluble -glucan preparations with
Mw in range of 10.2-33.1 kDa have been applied for
investigating the growth promotion effect on lettuce;
and the results have shown that, oligo-p-glucan with
molecular weight of about 18.9 kDa prepared by
irradiation of 15% B-glucan in the 2% H,0, solution
at 100 kGy has displayed an optimum promotion. In
a comparison with the untreated control sample, the
treatment by oligo-p-glucan with Mw ~ 18.9 kDa and
at the concentration of 100 ppm has made an increase
of fresh biomass, plant height, root length and dried
matter content of lettuce about 36.2, 18.2, 41.7 and
6.2%, respectively. The preparation oligo-3-glucan
may potentially be applied for production of clean and
high quality agro-products.

Keywords: degradation, irradiation, 3-glucan, H,0,,
plant growth promotion.

va gay 6 nhiém moi trudng. Cho dén nay, phuong
phéap c&t mach buc xa da va dang dudc s dung déi
vGi mot s6 loai polysaccharide nhu alginate (Luan,
et al., 2012) va chitosan (Duy, et al., 2011) da thé
hién nhiéu uu diém ndi bat nhu thai gian ngén, quy
trinh don gian, s&n phdm khoéng can tinh ché (do
khong dung chat xuc tac), do chinh xac cao va than
thién véi moi trudng. Trong nhiing nam gan day,
viéc két hgp dong thdi phuong phap chi€u xa va xu
ly héa hoc (hiéu Ging dong van - synergic) da dugc
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ching minh la phudong phap cé tac dung nang cao
hiéu suét cit mach trén alginate (Luan, et al., 2012)
va chitosan (Duy, et al., 2011) m6t cach rat hiéu
qua. Phuong phap nay cé thé lam gidm dang ké
liéu chiéu xa nhung lai khéng lam thay déi cau tric
phan tl cling nhu hoat tinh sinh hoc clia s&n pham.
Cong trinh nay tién hanh chiéu xa B-glucan két hgp
xu I)’/ d,c“Sng thai véi H,0O, véi muc dich gia tang hiéu
sudt cat mach trong san xuét ché phdm tang truéng
thuc vat oligo-B-glucan nham giam gia thanh san
phdm va nang cao kha nang Ung dung trong san
xudt rau qua va néng pham sach.

Vat liéu va phwong phap nghién cuu

Vat liéu

Can ndm men bia s dung dé tach chiét p-glucan
dudc cung cép bdi Nha may bia Sai Gon Binh
Duong. Hat giéng xa lach (Lactuca sativa) dung
trong nghién cuu do Céng ty TNHH Trang Néng
cung cédp. Dung dich thlly canh do Céng ty C6 phan
Sai Gon thdy canh cung cdp. Nguén Gamma Co-60
s dung thudc Vién Nghién cliu Hat nhan ba Lat.

Chuéan bi mau chiéu xa

B-glucan dugc tach chiét theo quy trinh cla
William, et al. (1991). S&n phdm B-glucan thu dugc
khéng tan trong nudc, c6 ham lugng B-glucan 92%
dugc phan tich bing bé kit K-YBGL cla Hang
Megazyme International Ireland Ltd. B6t B-glucan
sau khi thu nhan dugc ngam truang trong dung dich
H,O, c6 nong dé ti 0 dén 2%. Ham lugng B-glucan
trong hon hgp dugc diéu chinh sao cho dat nong do
15% (W/v). Cac hdén hgp néu trén dudc cho vao chai
thay tinh va chiéu xa G liéu xa ti 50 dén 250 kGy VGi
suat lieu 3 Gy/s.

Xéac dinh ham lugng chét tan

MAu B-glucan sau khi chiéu xa dugc ti€n hanh
ly tam & toc do 6.500 vong/phut trong thdi gian 20
phut, sau dé thu phan dich néi. Can B-glucan dugc
tiép tuc rlia thém 2 l1an vdi nudc khi ion va tién
hanh ly tdm dé thu dich néi. T4t c& phan dich ndi
sau dé dudc két tha trong con tuyét doi (véi ty 1& 1
thé tich dich ndi/9 thé tich c6n), ti€p dé ti€n hanh
ly tam & 6.500 vong phut, thu két tha va say kho
& 100°C trong 2 gid. Ham lugng chat tan dugc tinh
nhu sau: D4 tan (%) = 100 x (khéi lugng khé cla
dich néi)/(khéi ligng khé ban dau).

Xac dinh Mw

B-glucan tan sau khi chi€u xa dugc do Mw theo
phuong phap GPC slidung hé GPC (Simadzu, Nhat
Ban) v6i dau doc RID-10A va hé bom Waters 515.
Cot Ultrahydrogel 250 va 500 dugc cung cép béi
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Hang Waters (My) dugc s dung & nhiét dé 40°C va
dung méi st dung la nudc cat dugc bom véi téc do
1,0 ml/phat. Néng do B-glucan tan nuéc s dung dé
do 1a 0,1% (w/v) va chéat chuén s dung la pullulan
(Wako, Nhat Ban).

Xac dinh hiéu ung tang truéng

Hiéu Gng cla mau B-glucan sau khi cit mach
& lieu xa 50-250 kGy két hgp xU ly dong thgi vai
2% H,0, dudc tién hanh bang cach bo sung 50
ppm B-glucan chiéu xa vao dung dich thly canh.
Sau do oligo B-glucan cé Mw tdi uu dudc lya chon
dé bé sung vao méi trudng thiy canh & néng do
0-200 ppm. Céac két qua vé chiéu cao cay, chiéu
dai ré, sinh khéi tuci va khé cla cay xa lach sau
21 va 28 ngay tréng trong nha kinh tai Céng ty C6
phan Sai Gon thly canh dugc thu hoach va tién
hanh xac dinh dé danh gia hiéu qua clia ch& pham.
S6 liéu thu thap dudc xU ly théng ké bang phan
mém MSTATC. Ty I1&é % vé su chénh |énh gilia cac
nghiém thiic x{ ly B-glucan chiéu xa dugc so véi doi
chung (%SVDC) nhu sau: %SVDC = 100 x (gia tri
cta nghiém thic xu ly)/(gia tri cGa nghiém thdc doi
chung).

Két qua va thao luan
Ham luong B-glucan tan nudc

B-glucan la polysaccharide dugc chiét xuat tu
thanh t€ bao ndm men cé dac tinh trudng nhung
khéng hoa tan trong nudc. Kha nang tan cta B-
glucan thuéng dugc nang cao bang cac phuong
phap nhu methyl héa, phosphate héa, hodc céat
mach tao cac phan ti c6 mach ngén hon (Wu, et
al., 2012; Qian, et al., 2012). Trong thi nghiém nay,
kh& nang tan trong nudc cla B-glucan dudc gia
tdng bang phudng phap cat mach sl dung bic xa
gamma & dai liéu 50-250 kGy két hgp xU ly déng
thdi véi H.O.. trona khoanag nona dé 0,5-2%.
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Hinh 1: ham lugng B-glucan tan nudc san xudt
bang phuong phép chiéu xa két hgp xi ly H,0,
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K&t qua nhan dugc & hinh 1 cho thdy kha nang
tan trong nudc clia B-glucan téang lén theo su gia
tang cla liéu xa va néng do H,0,. Ham lugng chat
tan thu dugc tdng nhanh tai liéu xa 50 kGy va sau do
ti€p tuc ting cham dan & céac liéu xa cao hon. Su bé
sung H,O, trong qua trinh chiéu xa da cé tac dung
lam gia tdng déang k& ham lugng chat tan. Cu thé 1a
trong dai liéu ti 50 dén 250 kGy khi khéng bé sung
H,O, thi ham lugng chat tan thu dugc chila 14-35%,
trong khi d6 néu b8 sung H,0, véi néng do 0,5; 1;
2% thi ham lugng B-glucan tan nuéc thu dugc lan
lugt 14 20-36, 28-49 va 49-82%. Diéu nay cé thé 1a
do su hién dién cla H,O, trong dung dich chiéu xa
lam gia tang hiéu qua cat mach bdi hiéu ting déng
van (synergic) theo cac phuong trinh sau:

Tiay
H,O — e, H, H,0, H, HO" “OH (1)
-
H,0, - 2:OH 2)
e, +H,0,—» OH +OH (3)

H* + H,0, - H,0 + “OH (4)

Cac phan Ung (2), (3) va (4) da lam gia tdng so
lugng cac gbc *OH vén la tdc nhan tham gia cat
mach B-glucan trong dung dich (Duy, et al., 2011).

Su suy giam Mw

Kha né&ng hoa tan cta B-glucan trong nudc phu
thudc vao Mw, thédng thudng B-glucan sau khi cat
mach cé Mw thdp mdi c6 kha nang hoa tan trong
nudc. Thi nghiém nay ti€n hanh nham xac dinh Mw
cla nhiing ch& pham B-glucan tan nuéc va két qua
nhan dugc biéu thi trén hinh 2. K&t quéa tu hinh 2
cho thady rang, véi liéu xa va néng do H,O, cang
cao thi Mw cla B-glucan tan nudc cang thap. Dac
biét 1a Mw gidm nhanh & khoang liéu xa 50-150 kGy
va gidm cham hon & cac liéu xa ti€p theo. Diéu thu
vi & day la sy suy gidm Mw cla B-glucan tan nudéc
cting ty 1& nghich véi sy gia tang nong do H,0,. Két
qua nay moét lan nira cho thdy hiéu qua cla hiéu
ting déng van va két qua nay ciing giéng nhu déi
vdi alginate va chitosan (Luan, et al., 2012; Duy, et
al, 2011). C6 thé thdy Mw cla B-glucan chiéu xa
50-250 kGy trong nudc giam tu 72,5 dén 30,4 kDa,
trong khi d6 su c6 mét cla H,0, & nong d6 0,5; 1
va 2% da lam cho Mw gidm tucong Ung tu 62,4 dén
26,0; 53,3 dén 18,9 va 33,1 dén 10,2 kDa.



80

7o |

6o

so |

40

Mw,kDa

30

20

10 |

Lieu xa, kGy

Hinh 2: Mw ciia B-glucan chiéu xa két hop xu ly vdi H,0,
6 cdc néng dé khéc nhau

Hiéu ung tang trudéng cua B-glucan chiéu xa

Anh huéng cla B-glucan chiéu xa liéu khéc nhau
Ién su sinh trudng rau xa lach:

Nhiéu oligosaccharide nhu oligochitosan,
oligopectin va oligoalginate da dugc ching minh
la c6 hiéu Ung tang truédng doi vai thuc vat (Luan,
et al., 2005 & 2012; Luan va ctv, 2011). Trong thi
nghiém nay, cac mau B-glucan sau khi chiéu xa véi
dai liéu 50-250 kGy két hop xU ly véi 2% H,0, dugc
sl dung dé danh gia hiéu (ing ting trudng doi Vi
cay rau xa lach va két qua dugc thé hién & bang 1
va hinh 3.

Béng 1: 4nh hudng cia B-glucan chiéu xa & cac liéu khdc nhau
déi véi su sinh trudng cla rau xa lach

Liéuxa | gy | Chiducaocdy | Chiéudaird | Sinhkhoitusi | Ham lugng chét kh
(k) | (kDa) [ om [ %SvBC | cm | %SVBC | geay | %SVEC | % | %SVeC
BC | 210 | 1000 |152 | 1000 | 4154 | 1000 | 48t° | 1000
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K&t qua nhan dudc & bang 1 va hinh 3 cho thay,
khi b8 sung B-glucan chiu xa liéu 50-250 kGy
(Mw ~ 10,2-33,1 kDa) da c6 tac dung thic day su
tang trudng clha cay xa lach so vgi nghiém thic doi
chuing, trong khi & nghiém thiic b8 sung B-glucan
khong chiéu xa la hoan toan khéng khac biét. Cac
chi tiéu kh&o sat déu c6 xu huéng gia tang khi b
sung B-glucan chi€u xa trong khoang li€u ti 100
(Mw ~ 18,9 kDa) dén 250 kGy (Mw ~ 10,2 kDa). Dac
biét, hiéu Ging tang trudng dat cao nhat c6 y nghia
théng ké & nghiém thic bé sung B-glucan chiéu xa
liéu 100 kGy (Mw ~ 18,9 kDa), cu thé la chiéu cao
cay, chiéu dai ré, sinh khéi tuci va ham lugng chat
khé clia cay rau xa lach da gia tang tuong Ung la
18,2; 41,7; 36,2 va 6,2% so vGi 16 dbi chiing khong
XU ly.

Tu k&t qua néu trén cé thé két luan, B-glucan xu
ly v6i H,0, § ndng d6 2% va chiéu xa & liéu 100 kGy
(Mw ~ 18,9 kDa) da tao ra nhiing oligo-pB-glucan cé
khdi lugng phan ti phu hop cho muc dich thic dédy
qua trinh hdp thu va chuyén héa chat dinh duéng
trong cay, gilp cay ting trudng t6t. Do d6 san pham
oligo-B-glucan cé6 Mw ~ 18,9 kDa dudgc chon dé tiép
tuc khdo sat anh hudng ctia néng do 1én sy sinh
trudng va phat trién cla rau xa lach.

Anh hudng néng dé oligo-B-glucan Ién su sinh
trudng rau xa lach:

Bang 2: hiéu ung cla oligo-B-glucan (Mw ~ 18,9 kDa)
1én rau xa ldch & cdc néng dé bé sung khédc nhau

- 22,0 | 1048 [16,7% | 1099 | 46,03 | 1108 | 481 100,6
50 331 | 27| 1080 |177% | 1165 | 49.20% | 1185 | 4,98 | 106, Nong | Chiéu cao cay Chiéu dai ré Sinh khéitugi | Ham lugng chat kho
R L e ANCICNE IE ar e
: : : : : : : : ! 0 17.83¢ | 1000 | 1357¢ | 1000 | 27,82° | 100.0 | 523 100,0
200 13,5 23,2b 110,3 1818hc 124,1 51,31b 123,5 5,103 103,5 25 18,73“‘ 105’0 14,830‘1 109’3 31’27bc 112’4 5’49%1 105'0
250 102 | 22,8° | 1087 [182™ | 1198 | 4937* | 1188 | 4,84° 100,0 50 19,70 1105 16,83 1240 | 38.90® | 139.8 5,83 111,5
e s R S e e i a 75 | 2083* | 1168 | 1840® | 1356 | 4239* | 1524 | 637 121.8
DC: dbi chung Ifhong Po lzo sqng ﬁ:g/gcan, C\{. hé :c:o p/en thién. 100 | 2247 | 1243 | 2060 | 1518 | 4544 | 1633 | 66%° 1279
Trong cung mot cét, cac gla tri tfung binh c6 ky tu 150 20,50 115,0 18,00 132.6 37,98 136,5 5,954 113,8
theo sau khéng giéng nhau thé hién su khac biét c6 y nghia 200 | 20,00 | 1122 | 17,33 | 1277 | 3395« | 1220 | 6,03%° 115,3

vé mat théng ké (P < 0,01)

Hinh 3: cdy xa lach sau 28 ngay tréng trong dung dich
thdy canh (a); trong dung dich thiy canh bé sung 50 ppm
B-glucan chiéu xa liéu 100 kGy (b) va trong dung dich thiy canh
bé sung B-glucan khéng chiéu xa (c)

Trong cung mét ct, cac gia tri trung binh ¢d ky tu
theo sau khéng giéng nhau thé hién su khac biét
¢6 y nghia vé mat théng ké (P < 0,01)

K&t qua theo ddi cac chi tiéu cla cay rau xa lach
sau 21 ngay tréng bang phudng phap thdy canh
dugc ghi nhan & bang 2 va hinh 4 cho thay, khi bg
sung ché& phdm oligo-B-glucan cé khéi lugng phan
t’ t6i uu (Mw ~ 18,9 kDa) vao dung dich dinh dudng
thdy canh da cé tac dung thuc ddy qua trinh ting
trudng cla cay. O liéu bd sung 25 ppm, sy tang
trudng clia rau xa lach hau nhu khéng khac biét
S0 VGi 16 ddi chiing. Trong khi dé, cac nghiém thic
b sung oligo-B-glucan ti 50 dén 100 ppm da cé
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Hinh 4: rau xa ldch sau 21 ngay tréng trong dung dich
thiy canh khéng b6 sung oligo-B-glucan (a) va c¢é bé sung
100 ppm oligo-B-glucan cé Mw ~ 18,9 kDa (b)

tac dung gia tang manh qua trinh sinh trudng va
hiéu qua nay gidm dan khi tang néng do x{ ly trong
kho&ng 150-200 ppm. Nghiém thiic b& sung oligo-
B-glucan véi néng dd 100 ppm da thé hién hiéu ting
tang trudng t6t nhat va da lam gia tang chiéu cao
cay, chiéu dai ré va sinh khai tugi lIén tuang tng la
24,3; 51,8 va 63,3%. Diéu thu vi & day la ham lugng
chat kho cua cay rau x0 ly 100 ppm oligo-B-glucan
cling da tang 1én 27,9% so vGi cay rau khéng bé
sung oligo-B-glucan.

Nhu vay cé thé thay ring viéc (ing dung hiéu
ing dong van (chiéu xa hét hop xi ly H,0,) | rat
hiéu qua trong cat mach B-glucan dé san xuét oligo-
B-glucan. Ch& pham san xuét dugc & liéu 100 kGy
c6 Mw ~ 18,9 kDa vé6i néng dé bé sung la 100 ppm
da cé hiéu Uing tang trudng manh doi véi sy phat
trién chiéu cao cay, chiéu dai ré va sinh khéi tugi
clia cay ray xa lach.

Kétluan

Phuong phap cat mach B-glucan bang buc xa
gamma Co-60 két hgp xU ly H,0, da lam gia tang
dang k& hiéu suat cat mach B-glucan tao ra oligo-
B-glucan tan dugc trong nudc. Ché phdm oligo-p-
glucan tan trong nudc dugc san xudt ti hon hgp
15% B-glucan trong dung dich 2% H,O, & liéu xa
100 kGy c6 Mw ~ 18,9 kDa thé hién hiéu ing tang
trudng t6i uu trén cay ra xa lach. Tai néng dd bé
sung la 100 ppm da c6 su gia tang chiéu cao cay,
chiéu dai ré, sinh khai tuci va kho cla cay xa lach
lén tuong Gng la 24,3; 51,8; 63,3 va 27,9%. Ché
phdm oligo-B-glucan s&n xuét dugc la s&n ph&dm cé
ngudn gdc ty nhién, an toan va hiéu qua cao, déng
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thai hira hen la mét sdn phdm co tién nang va trién
vong Ung dung rdng rai trong san xuat néng pham
sach chat lugng cao =
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