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Tém tit: Vi sinh vat co vai tro quan trong trong viéc phan huy cac hop chat hiru co trong tu nhién va la
d6i tugng cho viéc san xudt enzyme trén thé gidi. Trong do, amylase la mot trong ba enzyme dugc su
dung nhiéu nhat trén thi truong enzyme coéng nghiép va viéc tim kiém cac d6i tugng vi sinh vat san xuét
amylase manh va c6 kha nang hoat dong tdt trong cac diéu kién cuc doan 1a can thiét, dic biét xa khuén 1a
dbi tuong tiém nang cho sy san xuit amylase cong nghiép. Trong nghién ctru nay, 23 chung xa khuan da
dugc phan lap tir nhiéu miu dit khac nhau, trong d6 chung xa khuan RB-XK3 di duoc tuyén chon va
dinh danh thudc loai Streptomyces canus. Chung xa khuan nay thé hién kha ning sinh tong hop amylase
t6t trong mdi truong Gause 11 chira 1% co chat tinh bot va 0,5% NH,NO; voi pH 8,0 tai 37°C trong thoi
gian 1én men 14 96 gi. Ching xa khuén RB-XK3 cho thiy tiém ning san xudt amylase trong méi trudng
kiém thay vi trung tinh nhu cac ching xa khuan khac va c6 thé img dung trong nhiéu linh vuc khac nhau.
Tir khoa: Streptomyces, amylase, enzyme ngoai bao, phan hity tinh bét, didu kién 1én men

ISOLATION AND SCREENING OF AMYLASE PRODUCTION OF
ACTINOMYCES RB-XK3

Abstract: Microorganisms play an important role in the breakdown of organic compounds in nature and
are the object of enzyme production in the world. In particular, amylase is one of the three largest used
groups in the industrial enzymes, and it is always necessary to select high amylase-producing
microorganisms that can work under extreme conditions. Notably, actinomycetes are the potential targets
for industrial amylase production. In this study, 23 strains of actinomycetes were isolated from many
different soil samples, of which RB-XK3 was selected and identified as Streptomyces canus. This strain
showed high amylase biosynthesis in Gause II medium containing 1% starch substrate and 0.5% NH4NO;
with pH 8.0 at 37°C for 96 hours. The RB-XK3 strain shows superior potential to produce amylase in an
alkaline environment instead of the neutral one like other actinomycetes and thus can be applied in many
different fields.
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1 GIOI THIEU

Amylase 1a nhom enzyme quan trong c6 kha nang thuy giai tinh bt tao thanh cac loai duong khac nhau
nhu fructose, glucose, maltose va cac dextrin trung gian. Amylase dwoc tmg dung rong rdi trong nhiéu
linh vyc khac nhau nhu c6ng nghiép thuc pham, cic nganh cong nghé 1én men, dét may va cong nghé san
Xudt glay [1, 2]. Amylase dugc sir dung thanh cong trong qua trinh dudng hoa tinh bdt, trong cdng nghé
san xuat ruou bia, cai thién chat lugng bot trong cong ngh¢ lam banh va la thanh phan trong cong nghé
gidt tay [3-5]. Ngoai ra, nhidu nghién ctru ciing di cho thay amylase con dugc ing dung trong y hoc, cong
nghé sinh hoc va hoa hoc [5, 6]. Amylase 1a mot trong ba nhom enzyme dugce sur dung nhiéu nhat trong
cac enzyme cong nghiép, chiém khoéang 25-33% thi truong enzyme trén toan the gi61 [7]. Amylase duoc
thu nhén tir nhidu ngudn khac nhau nhu thyc vat, dong vat, vi sinh vat va chu yéu la duogc san Xudt tir vi
sinh vat. Amylase vi sinh vat dap tng dugc nhu cau cong nghiép va co thé gla tang su tong hop enzyme
bang cac k¥ thuat di truyén, phuong phap nudi ciy lién tuc, cam tng va t6i wu hoa cac diéu kién sinh
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truong [8]. Cac chung vi sinh vat thuong dugc sir dung dé san xudt amylase thudc chi Bacillus,
Streptomyces, Micrococcus, Pseudomonas, Arthrobacter, Escherichia, Proteus, Aspergillus va Serratia,
trong d6 cac chung xa khuan thudc chi Streptomyces ngay cang dugc quan tam [5, 9-12].

Streptomyces 1a nhém vi sinh vat quan trong c6 hi¢u qua kinh té cao thudc ho actinobacteria. Cac
chung xa khuan Streptomyces 1a ddi tuong trong san xuat khoang 50% cac hop chat trao d6i thir cap, dic
biét 1a cac chit khang sinh, khang khéi u, cac enzyme va cac chét trc ché enzyme, cac hop chat khang
khuan va khang oxy hoa, cac chat diéu hoa thyuc vat va vitamin [13-15]. Streptomyces tham gia vao viéc
san xuat nhiéu loai enzyme khac nhau va déng vai trd quan trong trong viéc phan huy cac hop chat hiru
co nhu cellulase, protease, keratinase, amylase, xylanase, lipase, chitinase, pectinase [5]. V6i cac dac tinh
chiu nhiét va chiu klem cao, viéc san xuat amylase tir xa khuan ngay cang dugc quan tdm. Cac amylase
chiu nhiét dugc san xuat tir xa khuan dugc ing dung dé dang trong nhiéu nganh cong nghiép khac nhau
[5]. Do do, viéc phéan 1ap va chon lgc cac chung xa khuan c6 kha nang sinh tong hop amylase manh cting
nhu téi uu hoa cac diéu kién san xuat amylase tir cac chung xa khuan dugc nghién ciru nhiéu trong nhing
nam gan day [16-19].

Trong nghién ctru ndy, ching t6i da phén lap, tuyén chon va dinh danh ching xa khuéan c6 kha ning
téng hop amylase ngoai bao ¢6 hoat tinh cao va xac dinh céc diéu kién thich hop cho qua trinh sinh tong
hop amylase ctia ching xa khuén tuyén chon dugc. Nghién clru nay tao co s¢ cho vige sdn xuét amylase
ngoai bio ciing nhu tmg dung trong viéc tao ché pham vi sinh ¢ kha nang phan huy tinh bot dé tmg dung
trong cac linh vuc khac nhau.

2 VAT LIEU & PHUONG PHAP NGHIEN CUU

2.1 Phan I4p va tuyén chon xa khuin sinh tong hop amylase

Cac mau dat dugc thu thap tir nhiéu dia phuong khac nhau trén tinh Tién Giang va Bén Tre. Mau dat sau
d6 duoc pha lodng trong nuréc mudi sinh 1y va trai trén méi truong thach Gause I (20,0 g tinh bot tan; 0,5
g MgS0,.7H,0; 3,0 g K,HPOy; 1,0 g KNO;; 0,5 g NaCl; 0,1 g FeSOy4; 20,0 g agar; nudc cét vira du 1 1it;
pH 7,2-7,4) 0 & 37°C trong 5 — 10 ngay. Cac khuén lac riéng r& c6 cac dic diém dic trung cua xa khudn
c6 kha nang tao vong phan giai tinh bot khi co6 su hién dién ctia dung dich lugol dugc chon va céy ria lién
tiép 3 1an trong cing mdi truong va diéu kién nhu trén dé 1am thuan. Cac khuén lac sau lam thuan duoc
giir giéng trong glycerol 20% tai -46°C cho cac thi nghiém tiép theo.

2.2 Panh gia so b kha niing sinh tong hop amylase

Kha nang sinh tong hop amylase cua cac chung xa khudn duoc danh gia so b thong qua vong phan giai
tinh bot trén moi trudng thach Gause I khi c¢6 sy hién dién cua dung dich lugol. Cac chung xa khuan duogc
nudi cdy trong mdi truong Gause I & 37°C trong 10 ngay. Sau thoi gian nudi 1, vong phan giai dugc kiém
tra bang thudc thir lugol. Kha ning san sinh amylase dé phan giai tinh bot cia cac chung xa khuan dugc
xac dinh bang cach so sanh d 16n vong phan giai A =D —d véi D 1a duong kinh vong phan giai va d 1a
duong kinh khuén lac ciia xa khuan. Ching xa khuén ¢ kha ning sinh tong hop amylase manh nhat s&
dugc chon dé nghién ciru cac didu kién nudi cdy thich hop cho sy sinh tong hop amylase ngoai bao.

2.3 Pinh danh xa khuin

Cin clr vao két qua khao sat so bo vé kha ning sinh tong hop amylase, ching xa khuan dugc chon s&
dugc nudi trén moi trudng Gause I trong 10 ngay ¢ 37°C va quan sat hinh thai dai thé. Ciu tric cudng
sinh bao tir duoc quan sat trén tiéu ban phong am bang kinh hién vi ¢ d6 phong dai 1000 1an. Chung xa
khuan duoc dinh danh & mirc phan tir bang phuong phap giai trinh tu doan gen 16S-rRNA véi cip mdi
27F 5'-AGAGTTTGATCCTGGCTCAG-3' va 1492R 5'-GGTTACCTTGTTACGACTT-3' va phuong
trinh PCR nhu sau 95°C - 5 phiit, 30 chu ky tiép theo (95°C - 30 gidy; 55°C - 40 giay; 72°C - 90 gidy) va
72°C - 5 phut boi cong ty Nam Khoa Biotek (793/62 Tran Xuan Hung, Quén 7, Hb Chi Minh) va két qua
gidi trinh tu dugc so sanh véi co sé dit liéu 16S-rRNA ciia xa khuan c6 sin trén National Center for
Biotechnology Information (NCBI) bang cong cu BLASTN (https://blast.ncbi.nlm.nih.gov/Blast. cgi). Két
qua giai trinh ty 2 chiéu coa vung trinh ty 16S ribosomal RNA dugc kiém tra d6 chinh xac va thiét lap
trinh ty consensus bang phan mém FinchTV va Seaview. Cac trinh ty dugc sdp giéng bang phan mém
ClustalX2.1. Ciy pha hé thé hién mdi quan hé di truyén gitra Mau nghién ctru va cac loai thugc chi
Streptomyces hién ¢ trén dit liéu GenBank duoc xay dung bing pham mém MrBayes theo phuong phap
Bayesian.
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2.4 Xic dinh hoat d9 amylase bing phwong phap Bernfeld

Hoat d¢ amylase cua enzyme ngoai bao tir xa khuan duoc xé4c dinh thong qua luong dudng khir tao thanh
sau phan tng giita dich enzyme tho va co chit tinh bot 1%. Phuong phap nay dua trén co s sir dung
thudc thir 3,5-acid dinitrosalicylic (DNS) ¢6 mau vang sau khi cho phan tmg véi dudng khir (san pham
thity phéan cua cellulose) sé& tao thanh 3-amino,5-nitro salicylic acid mau do cam c6 kha ning hap thu cuc
dai budc song 540 nm [20]. Dich nudi ciy xa khuén trong diéu kién thich hop duoc thu nhan va loai bo té
bao bang cach ly tim (13.000 vong/phut trong 10 phat & 4°C) dé thu nhan dich enzyme thé amylase ngoai
bao. Dich enzyme cho phan g véi dung dich tinh bot 1% trong 10 phut va thude thir DNS dugc thém
vao dé xac dinh 1u0'ng duong khur dugc gidi phong. Pon vi hoat tinh (UI) cua amylase dugc xac dinh
bang luong enzyme can thiét dé giai phong 1 micromole duong khir ¢ 37°C trong 1 phut.

2.5 Khao sat diéu kién nuoi cay thich hop cho sw sinh tong hgp amylase cia xa khuin

Chung xa khuan du(yc nudi trong moi trudng Gause I long ¢ 37°C, 150 vong/phut trong 4 ngay va duge
sir dung nhur ngudn glong tang sinh cho cac thi nghiém khao sat diéu kién sinh tong hop enzyme nay nhu
anh hudng clia nguon co chat, nito, diéu kién nhiét d9, pH khac nhau. Hoat tinh amylase cua dich nuéi
chy xa khuén sau khi loai bo té bao bang phuong phap ly tim 13.000 vong/phut tai 4°C s& duoc xac dinh
sau mdi 24 gio nudi cdy biang phuong phap Bernfeld.

Dé khao sat anh hudng cua cac nguon co chat, méi trudng Gause II véi thanh phan bao gém 3,0 g
cao thit; 5,0 g pepton; 5,0 g NaCl; nudc cat vira da 1 lit; pH 7,2-7,4 va b sung 10,0 g mdt trong cc co
chat khac nhau nhu tinh bot, bot gao, bot mi, bot bép. Co chét cho két qua tong hop enzyme cao nhit
dugc su dung cho cac thi nghiém khao sat t1ep theo.

Anh huong cua nguodn nito 1én sy sinh tong hop amylase duoc kiém tra trong moi truong Gause 11
v6i thanh phan cacbon cho két qua cao nhét trong thi nghiém trén va thay thé ngudn nito bang 5 g
tryptone, cao niAm men, NaNQO3, (NH,4),SO,4, NH,;NO3, NH4Cl, ure.

Ngudn co chat va nito cho két qua hoat tinh amylase cua dich nu6i cdy cao nhit s& dugc chon dé tiép
tuc khao sat sy anh huong cia nhiét 6 nudi ciy lén su sinh tong hop amylase cua xa khuan. Chiing xa
khuan dugce nudi trong méi truong thir nghiém c6 ngudn co chat va nito thich hop va duoc nudi G & cac
diéu kién nhiét do khac nhau 25°C, 30°C, 35°C, 37°C, 40°C + 0,1°C.

Két qua chon loc tir cac didu kién thich hop vé ngudn co chat, nito phu hop s& dugc sir dung trong
khéo sat anh huéng cua pH mdi trudng 1én sy sinh tong hop amylase cta xa khuin. Mdi trudng thir
nghiém dugc diéu chinh & cac gia tri pH ban dau khac nhau 4,0; 5,0; 6,0; 7,0; 8,0; 9,0 + 0,1 va dwgc nudi
U tai nhi¢t do thich hop da dugc chon loc.

2.6 Phwong phap thong ké va xir Iy s6 liéu

Gia tri két qua cta cac thi nghiém 1 trung binh cta 3 1an lap lai. S6 liéu dugc tinh toan, vé biéu dd
trén Microsoft Excel 2013 va duoc xur 1y théng ké bang phuong phip ANOVA bang phin mém
Statgraphics Centurion 18.

3. KET QUA VA THAO LUAN
3.1 Phan lap va tuyén chon cic chiing xa khuin c6 hoat tinh amylase
Cac ching xa khuan duoc phan 14p tir cac miu dat thu thap tir nhidu dia phuong khac nhau thudc tinh
Tién Giang va Bén Tre, trén moi truong Gause I 0 37°Ctrong 7 ngay. Két qua phan 1ap duoc 23 ching xa
khuéan khac nhau c¢6 thé sinh truong va phat trién trén méi trudng chon loc va dugc dat tén theo thir tu
RB-XKO01 dén RB-XK23. Két qua sang loc v&i dung dich lugol cho thiy c6 6 ching xa khuan c6 kha
ning hinh thanh vong phan giai tinh bot véi do 16n vong phan giai tir 1,0 - 2,9 cm. Cac ching xa khuén c6
kha ning phan giai tinh bt manh duoc thé hién trong hinh 1 va dé 16n vong phan giai duoc thé hién trong
bang 1. Cac ching vi khuén thé hién d¢ 16n vong phéan giai nhé hon 1,0 cm duoc xem nhu kha ning sinh
tong hop amylase ngoai bao khong dang ké (17 chung).

Bang 1: B§ 16n vong phan g1a1 tinh bot ciia cac chiing xa khuan phan lap dugc

Chung xa khuan Ngudn dat phan lap D§ 16n vong phan gidi A (D-d, cm)
RB-XK?2 Tién Giang 277" + 0,40
RB-XK3 Tién Giang 294" + 0,56
RB-XK7 Bén Tre 1,56" + 0,19
RB-XK16 Bén Tre 1,33 + 0,06
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RB-XK17 Bén Tre 2.31°+ 0,09
RB-XK23 Bén Tre 1,044 0,10

Hinh 1. Kha ning sinh amylase ciia mot s ching xa khuén phén lap duoc.

Dua trén két qua dugc thé hién & bang 1, trong s 6 chung xa khuan thé hién kha ning phén giai tinh
bot trong moi trudng Gause I thi ching xa khuan RB-XK3 thay kha ning sinh tong hop amylase ngoai
bao t6t nhit v6i d6 16n vong phan giai 1én dén 2,94 + 0,56 cm. Hai chung xa khuin RB-XK2 va RB-
XK17 thé hién hoat tinh phan giai tinh bot cao vdi do 16n vong phan giai tuong tng 2,77 + 0,40 va
2,31 + 0,09 cm, trong khi ba chiing xa khuan con lai RB-XK7, RB-XK 16, RB-XK23 thi c6 d¢ 16n vong
phan giai tir 1,01 + 0,10 dén 1,56 + 0,19 cm. Két qua phén tich thong ké cho thdy do 16n vong phén giai
tinh bot cua chung RB-XK3 khong c6 su khac biét c6 ¥ nghia v&i ching RB-XK2, tuy nhién, két qua
thong ké ciing cho thdy c6 su khac biét dang ké véi cac chung con lai (ANOVA, n=3, d6 tin cdy 95%).
Vi d6 16n vong phan giai 2,94 + 0,56 cm, ching xa khuan RB-XK3 cho thiy kha ning san sinh amylase
ngoai bao cao va cao hon 8 chung Streptomyces S1-S8 duge phan lap va chon loc tir bién c6 vong phan
gidi 0,4 - 2,0 cm trong nghién ctru ciia Sathya Rengasamy va cong su (2018) [16], va twong tu nhu chung
Streptomyces sp. SLBA-08 duogc chon loc tir 286 chuing xa khuan trong nghién ciru cta Santos va cong su
(2012) [21]. Nhu véy, v6i su thé hién kha ning sinh tong hop amylase cao, ching xa khuan RB-XK3
dugc chon lam dbi twong nghién ctru cho cac thi nghiém khao sat diéu kién sinh tong hop amylase tiép
theo.

2.7 Pic diém hinh thai khuan lac, vi thé va dinh danh xa khuin RB-XK3

Chung xa khuadn RB-XK3 duoc kiém tra cac dic diém dai thé vé hinh thai khuan lac trén méi trudng
Gause I sau 10 ngay nudi u. Khuan lac cia RB-XK3 tron, ¢6 kich thuéce 0,4-0,6 cm, mau tréng duc, bo
khong déu, tAm mau vang nhat, khuén ty co chit bam sdu vao bé mit thach, khuin ty khi sinh nam sat bé
midt moi truong (hinh 2A). Két qua vi thé trén tiéu ban phong 4m dugc quan sat dudi kinh hién vi cho
thdy cudng sinh bao tir cia RB-XK3 phén nhanh, c6 dang xon 10 xo, véi bao tir hinh thanh trén cac
cubng sinh bao tir & dang chudi dai (hinh 2B-C).
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Hinh 2. Hinh thai dai thé va vi thé cua xa khudn RB-XK3. (A) Hinh thai khuén lac trén méi trrong Gause I sau
3 ngay nudi u ¢ 37°C. (B) Hinh anh vi t’hé & d6 phong dai X1000. (C) Hinh anh phéng dai ciia cudng sinh bao tir
(miii tén den) va chuoi bao tir (miii tén trang).

Bén canh d6, mot phan trinh ty doan gen ma hoa chol6S-rRNA (900 bp) ciia xa khuan RB-XK3
cling duoc kiém tra vé6i trinh ty mdi nhu trén va so sanh voi ngén hang di lidu trén NCBI. Két qua cho
thiy gen mi hoa cho 16S-rRNA cua chung RB-XK3 c6 su tuong dong véi cac chung xa khudn thudc chi
Streptomyces. Dya trén cac két qua thu duoc, cdy pha hé cua ching xa khudn RB-XK3 véi cac loai gan
dugc xay dung va dugc xac dinh chung xa khuan RB-XK3 thudc chi Streptomyces (hinh 3).

. Streptomyces corchorusii (MK TER354)

Strepiomyees sp. 7.1 (KPOS2EE2)

—Streptomvees fimbriatus (KX364005)

L Streptomyees caeruleatus (MK 100474)

Strepromyees galbus (NRO26178)

78 Strepronyees lasalocidl (MKE52399)
9 Streptomyces bungoensis (MEKG29T0T)

0§ {Sfﬁfjﬂ”ﬂ'{l ces sp. 1AG1558 (EF012089)

Strepromyces {incolnensis (GO258680)

Streptomyvees hvgroscopicus (FN178429)

Strepromyees humi (KI632661)

—n—n—

Strepromyees panacivadicis (NR134200)
51 Streptonpces sp, INBio 4503AB (KM242377)
1060 65 _E Streptomyees sp. INBio_4516M (KM242455)
50 Streptomyvees murinus (KFYTIA08)
95 b St rptomyvess sp. KS32 (AB3I73082)
MALU

0.002
—_

Hinh 3. Cay phé hé thé hién mdi quan hé di tru}{én (ving vung trinh ty 16S ribosomal RNA) gitra mau nghién
clru va cac taxa tur dir liéu NCBI, duoc xdy dung bang phan mém MrBayes theo phuwong phap Bayesian véi cac
nhanh c6 gia tri bootstrap > 50% duoc giir lai.

2.8 Anh hwdng ciia ngudn co chét I1én su sinh tong hop amylase ciia xa khuin RB-XK3

Tuong tu nhu cac loai vi sinh vét khac, su téng hop enzyme ngoai bao ctia xa khuén cling chiu anh huong
tryc tiép boi cac co chit twong g c¢6 trong moi trudng. Do d6, ching toi tién hanh khao sat anh huong
clia cic co chit tinh bot khac nhau (tinh bt tan, bot gao, bot mi, bot bap) 1én qua trinh sinh tong hop
amylase ngoai bao cua xa khuén RB-XK3. Dich nudi cdy xa khuan sau mdi 24 gid nudi u duge thu nhan
va kiém tra hoat tinh amylase theo phuong phép Bernfeld. Két qua anh huéng cta cac co chat tinh bot
khéc nhau theo thoi gian 1én su sinh tong hop amylase duoc trinh bay ¢ hinh 4.
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Hinh 4. Anh hudng cua cic ngudn co chét 1én sy téng hop amylase cta xa khuin RB-XK3 theo thoi gian (A)
va tai thoi diém 96 gio nudi cay (B)

Két qua cho thdy chung xa khuan RB-XK3 déu c6 kha ning sinh tong hop amylase trong moi trudng
Gause II v6i céc co chat bo sung la tinh bot, bot gao, bot mi, bot bap voi cac mire do khac nhau (hinh
4A). Trong 48 gid nudi u ban dau, RB-XK3 thé hién su tong hop enzyme khong dang ké. Sau 72 gio nudi
11, ca bdn loai co chat déu cho théy su sinh tong hop amylase vuot troi, ngu?)n co chat tinh bot va bot bép
cho két qua t6t nhat v6i hoat tinh 1a 2895 + 56,5 Ul/ml va 2660 + 97,8 Ul/ml, trong khi hoat tinh amylase
thu dugc trong diéu kién bot gao va bot mi chi dat 1221 £+ 64,2 Ul/ml va 1683 £ 147,6 Ul/ml. Tuy nhién,
sau thoi gian nudi 1 13 96 gid, hoat tinh amylase trong méi trudng bd sung co chat 1a bot gao cho két qua
tang cao véi 3266 £+ 138,1 Ul/ml, twong ty nhu hoat tinh dat dugc trong moéi truong co nguon co chét tinh
bot 3248 + 91,9 Ul/ml, trong khi c4c mdi trrdng ¢6 co chat 1a bot mi va bot bip cho két qua chi dat duge
2189 + 74,2 Ul/ml va 1574 + 24,3 Ul/ml (hinh 4B). Sy gia tang thoi gian nu6i u cho thay su giam hoat
tinh amylase cua dich nuéi ciy, ngoai trlir moi truong c6 ngudn co chét 1a tinh bot, nguyén nhén c6 thé do
cac ngudn co chét nay khong phai la méi truong thich hop cho su sinh truong cua xa khuén, do d6, sy han
ché vé mat d¢ xa khuan cung s& han ché sy sinh tong hop enzyme cua vi sinh vét nay. Bén canh do, két
qua phan tich thdng ké cho thdy co su khac biét déang ke cua nguon co chét tinh bot Vi cac ngudn co chat
bot bip, bot mi va khong co su khac biét di voi ngudn co chat bot gao 1én su sinh tong hop amylase cua
chung xa khuan RB-XK3 sau 96 gid nudi i (ANOVA, n=3, d¢ tin cdy 95%). Do do, de on dinh qua trinh
sinh tong hop enzyme, tinh bot duge chon lam co chét cho cac thi nghiém khao sat tiép theo 1én qua trinh
sinh tong hop amylase cua xa khuén RB-XK3 VO’l thoi gian nudi u la sau 96 glo
2.9 Anh hwdng ciia ngudn nito 1én sy sinh tong hop amylase ciia xa khuin RB-XK3
Bén canh ngudn co chat cacbon, nito 14 thanh phan khong thé thiéu trong su sinh trudng va phat trién cta
cac loai sinh vat. Su sinh tong hop enzyme ngoai biao ciia cac vi sinh vat ciing bi anh huéng boi thanh
phan nay. Do do, dé xac dinh anh huong cua nito 1én sy sinh tong hop amylase cta xa khuan RB-XK3,
chung toi tién hanh khéo sat cac nguodn nito khac nhau 1a (NH4)2SO4, NH,4NOs, NH,4CI, NaNOs, ure, cao
ndm men, tryptone 1€n sy san sinh amylase ngoai bao cua xa khuén. Hoat tinh amylase cta dich nudi cy
duoc kiém tra sau mdi 24 gi0 nuoi u va dugce thé hién & hinh 5.
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Hinh 5. Anh huong cia cac ngudn nito 1én sw téng hop amylase cua xa khuén RB-XK3 theo thoi gian (A) va
tai thoi diém 96 gio nudi cay (B)
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Hoat tinh amylase ciia ching RB-XK3 duoc ghi nhan cho két qua cao nhat trong méi trudng nudi ciy
¢6 bd sung ngudn nito NH,NO; voi 4161,9 TU/ml + 140,2 UI/ml sau 96 gid 1én men va duy tri hoat tinh
cao nhét theo trong khoang thoi gian 1én men tiép theo dén 144 gio (hinh 5A). Hoat tinh amylase trong
cac moi truong 1€n men co bd sung (NH,),SO, va ure lan lugt dugc ghi nhén 1a 3980,9 + 185,4 Ul/ml va
3827,1 + 84,1 Ul/ml tai thoi diém 1én men 1a 96 gio va chénh léch khong dang ké khi so sanh v6i moi
truong 1én men c6 chira NHsNO; (ANOVA, n=3, d0 tin cdy 95%). Tuy nhién, sau thoi gian tiép tuc 1én
men dén 144 gio thi hoat tinh amylase giam va cho thiy c6 su anh hudng cua cac san pham trao doi thir
cép trong mdi truong 1én men 1én hoat tinh cta amylase sinh tong hop tur xa khuan RB-XK3. Ngoai ra,
hoat tinh amylase cua dung dich enzyme trong cac moéi truong bd sung cac ngudn nito khac ciing duge
kiém tra, hoat tinh thé hién thap hon véi céac gia tri lan luot 1a 3275,2 + 267,4 TU/ml, 2732,4 + 209,3
IU/ml, 3438,1 + 140,2 TU/ml, 3166,7 + 85,3 IU/ml twong tng voi NH,Cl, NaNO;, Tryptone, cao ném
men (hinh 5B). Sy gia ting thoi gian nudi cay dén 144 gio ciing anh huéng dén chat lugng cua dung dich
enzyme trong cac moi truong 1én men nay va cho thdy hoat tinh amylase giam manh so v6i hoat tinh
dugc ghi nhan truge do. Can cir trén cac két qua thu nhan duogc, ngudn nito NH4NO; duoc chon bd sung
vao mai trudng sinh tong hop amylase ciia xa khuin RB-XK3 véi thoi gian 1én men duge xé4c dinh 1a sau
96 gio.

2.10 Anh huéng ciia diéu kién nhiét d9 Ién su sinh tong hop amylase ciia xa khuin RB-XK3

Nhiét 6 1én men 1a mét trong nhitng yéu té anh hudng dén hoat tinh enzyme ciing nhu kha ning san sinh
enzyme cua cac vi sinh vat, dac biét 1a xa khuan. Anh huong cua nhiét dg 1én sy sinh téng hop amylase
dugc kiém tra trong méi truong Gause IT v6i ngudn nito 1a NH;NO; tai cac diéu kién nhiét do khéc nhau
(25, 30, 35, 37, 40°C), 150 vong/phut. Hoat tinh amylase trong cac dung dich nudi ciy tai cac nhiét do
khac nhau dugc kiém tra twong tu nhu cac thi nghiém trén sau mdi 24 gio cho dén khi hoat tinh khong
tang dang ké va két qua duoc thé hién ¢ hinh 5 bén dudi.

Chung xa khuin RB-XK3 thé hién hoat tinh khac nhau tai diéu kién nhiét do khac nhau sau 144 gio
1én men (hinh 6A), trong d6 hoat tinh cao nhat 14 diéu kién nhiét do 37°C vdi 4478,6 + 42,0 Ul/ml trong
khi céc diéu kién nhiét d¢ khac thé hién thap hon twong tmg 1a 380,0 £ 24,3 Ul/ml, 633,3 = 70,1 Ul/ml,
841,4 + 64,2 U/ml, 2542.4 = 85,3 UI/ml & cac nhiét 6 25°C, 30°C, 35°C, 40°C. So sanh hoat tinh thé
hién theo thoi gian & cac nhiét 6 khac nhau, két qua cho thay kha ning sinh tong hop amylase ciia chiing
xa khuan RB-XK3 khong thich hop ¢ céac nhiét do thép nhu 25°C, 30°C trong khi nhiét do 4m 35°C-40°C
thich hop cho su tong hop amylase hon. Didu nay ciing pht hop cho dic tinh sinh truéng va phat trién ua
nhiét clia cac ching xa khuén.

Tai cac diéu kién 35°C, 37°C, 40°C, sau 96 gio' 1én men, hoat tinh amylase thé hién twong tng la
3429,0 + 78,0 Ul/ml, 3600,9 + 28,0 Ul/ml, 3492,4 + 85,3 Ul/ml va két qua phan tich thong ké cho thay
khong c6 su khac biét dang ké vé su sinh tong hop amylase ¢ cac diéu kién nhiét ¢ nay sau 96 gio nudi i
(ANOVA, n=3, d6 tin cdy 95%) (hinh 6B). Tuy nhién, khi thoi gian nudi u tang I€n, hoat tinh amylase
trong cac diéu kién 35°C va 40°C giam, trong khi hoat tinh amylase tai 37°C thi khong c6 xu huéng giam
va tiép tuc ting nhe. Két qua nay co thé 12 nguyén nhan cia sy giam kha nang sinh trudng cua xa khuan
trong méi trudong nhiét do thap, hodc do anh hudng clia cac chét trao doi thir cap ctia xa khuan trong qua
trinh sinh truéng hinh thanh. Két qua tuong tu ciing dugc quan sat thiy trong sy sinh téng hop amylase
ctia xa khuan Streptomyces spp. PDSI trong nghién ctru cua Ragunathan va cong su (2013) [17]. Ngoai
ra, két qua cho thay chung xa khuan RB-XK3 nay sinh tong hop amylase tot sau 96 gid nudi G twong tu
nhu cac dong xa khuan Streptomyces S1-S8 trong nghién ctru ctia Sathya Rengasamy va cong su (2018)
[16], chung Streptomyces gancidius ASD-KT852565 trong nghién ctru cua Ashwini Krishnan va cong su
(2015) [11] va nhanh hon ching Streptomyces spp. PDS1 vé1i thoi gian thich hop 1a 120 gi¢ (Ragunathan
va cong su-2013) [17], trong khi chung Streptomyces sp. D1 co6 thoi gian 1én men tao amylase thich hop
1a 10 ngay trong nghién ctru ctia Chakraborty va cong sur (2009) [22]. Dua vao céc két qua thu nhan dugc,
nhiét d§ 37°C duoc chon cho su sinh téng hop cta amylase cta xa khuin RB-XK3 va thoi gian nudi
dugc xéac dinh twong tu nhu cac két qua nghién ctru trude 1a sau 96 gio.
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Hinh 6. Anh hudng cta diéu kién nhiét 6 khac nhau 1én su sinh téng hop Vamylase cua xa khuén RB-XK3 theo thoi
gian (A) va tai thoi diém 96 gio nudi cay (B)

3.6. Anh huéng ciia pH madi trwdmg 1én sy sinh tong hop amylase ciia xa khuin RB-XK3

Ngoai viéc chiu anh huong boi cac thanh phén co chat cacbon, nito, va diéu kién nhiét do moi trudng, su
sinh téng hop amylase ngoai bao cua cac vi sinh vat ciing bi anh hudng boi cac yéu td pH ctia moi truong
ciy. Dé khao sat anh huong ctia yéu t6 pH 1én sy sinh tong hop amylase cua xa khuan RB-XK3, moi
truong Gause II voi thanh phan co chit tinh bot va ngudn nito NH,NO; duge diéu chinh ¢ cac gia tri pH
ban dau khac nhau 4.0, 5,0, 6,0, 7,0, 8,0, 9,0 + 0,1 va xa khuan duoc nudi cdy tai nhiét d6 37°C trong diéu
kién lic 150 vong/phut. Dung dich enzyme dugc thu nhan va kiém tra hoat tinh sau mdi 24 gio nudi cay.
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Hinh 7. Anh huéng cua diéu kién pH khéac nhau 1én su sinh tong hop amylase cua xa khuén RB-XK3 theo thoi
gian (A) va tai thoi diém 96 gio nudi cay (B).

Két qua thé hién ¢ hinh 6 cho thay ching xa khuan RB-XK3 c6 kha ning tong hgp amylase tot nhat
trong moi truong nudi cdy cé gia tri pH ban dau trong khoang 6,0-8,0 va manh nhit ¢ pH 8,0 v&i hoat
tinh 4379,0 £ 78,0 Ul/ml trong khi hoat tinh & diéu kién pH 6,0 va 7,0 14 3392,9 + 64,2 Ul/ml va 3528,6 +
24,3 Ul/ml sau 96 gi6 nudi u. Két qua phan tich théng ké cho thay khong c¢6 su khac biét dang ké vé su
sinh tong hop amylase sau 96 gio v6i 120 va 144 gio nudi o (ANOVA, n=3, d¢ tin cdy 95%) (hinh 7A).
Bén canh d6, hoat tinh enzyme thu nhan & cac mdi truong nudi cdy co diéu kién pH 4,0, 5,0 va 9,0 thé
hién hoat tinh thap va chi dat 2099,0 = 61,1 Ul/ml ¢ pH 4,0, 2859,0 = 114,7 Ul/ml & pH 5,0 va 1954,3 +
121,4 UU/ml trong diéu kién pH 9,0 sau 96 gid nudi 0, dong thoi hoat tinh giam manh theo thoi gian nudi
u va chi dat duoi 1076,7 UVml sau 144 gio nu6i u (hinh 7A). Ngoai ra, sy giam hoat tinh enzyme trong
céc diéu kién pH acid manh (4,0 — 5,0) hodc pH kiém (9,0) do diéu kién bt lgi cia méi truong anh hudng
dén kha ning sinh trudng va phat trién ctia xa khuan, tir d6 anh huong dén kha nang sinh tong hop
enzyme cua xa khuan. Ngoai ra diéu kién pH khong phu hop ciing s€ anh huong den su on dinh cau truc
clia enzyme va lam giam hoat tinh cta enzyme. Két qua khao sat cho thay su sinh tong hop amylase cua
RB-XK3 thich hop trong diéu kién pH trung tinh, acid yéu hoic kiém yéu (6,0-8,0), két qua phan tich
théng ké cho théy ¢6 su khac biét dang ké vé hoat tinh amylase thu nhén tai pH 8,0 véi cac diéu kién pH
6,0 va 7,0 sau 96 gio nudi i (ANOVA, n=3, do tin cay 95%) (hinh 7B). Nhu viy, ching xa khuan RB-
XK3 thich hop sinh téng hop amylase trong méi truong c6 pH kiém, trong khi phan 16n cac chung xa
khuan duoc nghién ciru trude day thé hién tét didu kién pH trung tinh 7,0 nhu chung Streptomyces sp.
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SLBA-08, ching Streptomyces spp. PDS1 trong cac nghién ctru trong ing ctia Santos va cong su (2012)
[21], Ragunathan va cong su (2013) [17], hodc ching xa khuan Streptomyces gancidius ASD-KT852565
duogc phan 1ap tir bién trong nghién ciru ctia Ashwini Krishnan va cong su (2015) [11]. Ngoai ra, su sinh
téng hop amylase tir cac ching xa khuan ua kiém ciing dugc ghi nhén trong nghién ctru ctia Chakraborty
S va cong su (2012) [23].

4 KET LUAN

Tir cac ngudn mau dat khac nhau, 23 ching xa khuan da dugc phan lap va kiém tra sy sinh tong hop
amylase ngoai bao ciia cac chuing xa khuin nay. Ching xa khuan RB-XK3 thé hién sy sinh tong hop
amylase cao nhét va dugc dinh danh biang phén tich trinh tu 16S rRNA. So sanh v&i ngan hang dit liéu
NCBI, chung RB-XK3 dugc xac dinh thudc chi Streptomyces va loai Streptomyces canus. Diéu kién sinh
tong hop amylase cua chung xa khuén da duoc kiém tra va xac dinh. Ching xa khudn RB-XK3 thé hién
su tong hop enzyme tot nhat trong moi truong Gause 11 ¢6 bo sung 1% co chat tinh bot, 0,5% NH,NO:s.
Thoi gian thich hop cho sy sinh tong hop enzyme ciing duoc kiém tra trong cac diéu kién khao sat twong
g va xac dinh dugc thoi gian tdi thich 14 96 gid nudi u trong diéu kién nhiét d6 37°C va pH moi truong
thich hop 1a 8,0. Kha ning hoat dong tdt ctia xa khuan RB-XK trong méi trudng pH 8,0 cho théy tiém
nang cao trong viéc ing dung tao cac ché pham sinh hoc dé xir Iy cac chat thai tinh bot hodc git tay cac
chat ban co nguon goc tu tinh bdt trong dleu kién kiém hoa mot cach hidu qua, dic biét hd trg trong viée
phat trién bén virng cua moi trudng va doi song.

LOI CAM ON: Két qua nghién ciru ndy 1a mot phan trong dé tai nghién ciru khoa hoc cap
truong “Tuyén chon xa khuén va phan tich dic tinh cta hé enzyme amylase ngoai bao tir xa khuan” (ma
s6 184.TP13) dugc hd tro kinh phi tir truong Dai hoc Cong nghiép thanh phd H5 Chi Minh. Do do, ching
t6i xin chan thanh cam on trudng Pai hoc Coéng nghiép thanh phd H6 Chi Minh di hd trg cho cac thi
nghiém trong d¢é tai nghién ctru khoa hoc nay.
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