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Toém tat - Nghién clru nay lwa chon méi trudng t6i wu nham phan lap,
thuan chiing vi khudn lactic trong khéi qué ca phé 1én men, xac dinh
mét sé dic tinh clia vi khudn d& lam co sé Iwa chon cho budc nghién
ctru tiép theo v& vai trd clia vi khuan lactic tham gia vao qua trinh tao
hwong dya trén kha nang chuyén héa dwong tao thanh céc axit hiru
co. Dé tai da phan 1ap duoc 13 ching vi khuan lactic ky hiéu C1 dén
C13. Bdng thdi mai trwdng MRS co’ ban cé bd sung thém nwéc vét ca
phé duoc dung lam méi trwdng nudi sinh khéi vi sinh vat. Tién hanh
cay 13 chling vao méi trwong nuoi cay va khdo sat mét sd dac tinh, két
qua cho thay 7 chiing vi khuan c6 thé phat trién trong méi trwdng nudi
céy c6 bb sung nwéc vét ca phé va sinh axit. Trong dé céc chiing C5,
C12 la sinh axit cao nhét so v&i 5 chiing con lai sau thoi gian nudi cay.
Tt khoa - vi khuan lactic; tao hwong ca phé; axit hiru co; nuwéc vat
ca phé; chuyén héa dwong.

1. Dit van dé

Hién nay, “ca phé chon” 1a loai ca phé dat gia va dugc
ua chudng nhét trén thé gisi vé huong vi. Tuy nhién, loai
ca phé nay kha hiém trén thi truong. Vay diéu gi da khién
cho loai ca phé chon nay c6 gia tri sir dung cao nhu vay?
Chinh hé vi sinh vat yém khi trong dudng rudt ctia con chon
da tao ra huong vi dac biét cta ca phé.

Qua ca phé tuoi sau khi thu hoach ¢6 vi ngot diu va mau
d6 & phan vo ngoai, hoan toan khong c¢6 huong thom.
Huong va mau séc cua hat ca phé ching ta cam nhan dugc
chi hinh thanh sau khi “0”. U la qua trinh 1én men yem khi
nho hé vi sinh vét ty nhién bao gom: nam men, nam mdc
va vi khuan. Trong d6, ndm men va vi khuan lactic 1 hai
tac nhan vi sinh vat ¢6 vai tro quan trong quyét dinh dén
chi tiéu chét luong vé huong vi cua hat ca phé sau [én men.
Nhiéu nghién ciru khang dinh sy ¢6 mit ctia ndm moc nam
men, vi khuén (lactic, axetic, coliform) va mot s6 vi khuan
gram am. Trong d6, nhiéu ching vi khuan lactic trong khéi
hat G dugc phan lap va dinh tén.

Xuét phat tir ban chat ciia qué trinh 1én men yém khi
qué ca phé tuoi xay ra trong hé thong tiéu hoa ciia con chon,
chung t6i chon vi khuan lactic 1am d6i twong nghién ctru
qua trinh 1én men trén qué ca phé tuoi sau thu hoach, nhim
gop phan ¢ ‘cong nghiép hoa” giai doan 1én men, cai thién
chat lugng vé huong vi thay vi chi san xut ca phé thoc nhu
hién nay [2].

2. Nguyén li¢u va phwong phap nghién ciru
2.1. Nguyén liéu

Ca phé vobi (Rgbusta) thu hai taj huyén EaH’leo, tinh
Daklak, cac vi khuan lactic dugc tuyén chon trong qua trinh
1én men ty nhién qua sau thu hai.

2.2. Phwong phdp nghién ciru
2.2.1. Phwong phap vi sinh [1]
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- Phirong phdp phan lap vi khudn va thuan ching cdc
chung lactic.

- Chuan bi mdi trudng nudi cay:

* Moi truong MRS dich thé (MRS I) ciia Merck.

* Chudn bi nudc vit ca phé: Ch}lén bi nude vt ca phé:
Cén 500g ca phé chin, xay va loc lay nude. Lan lugt thém
vao moi truong MRS thach va MRS dich thé ¢ cac ham
luong: 5ml, 10ml, 15ml, 20ml/1000ml moi truong. Su
dung HCI IN va NaOH IN d¢ dicu chinh pH mdi truong
MRS vé€ 6,2. Mdi truong dugc thanh trung ¢ 121°C trong
15 phat.

* Mbi truong MRS bd sung nude vt tir qua ca phé chin tuoi:

+ MRS II: Méi truong 1ong MRS + 5ml nude vét ca phé.

+MRS II: Mbi truong long MRS + 10ml nuéc vt ca phé.

+ MRS VI: Mbi truong long MRS + 15ml nude vét ca phé.

+MRS V: M6i truong 16ng MRS +20ml nude Vit ca phé.

- Lén men ca phé: Qua ca phé sau khi dugc lya chon
dem Ién men. Can 500 g cho vao binh thuy tinh 11, d6 nu6ce
ngdp qua, day nap dé lén men tu nhién ¢ nhi¢t do phong.

- Nudi cdy va phan lap: Hat 1ml dich 1én men sau 2
ngay pha loang vao 99ml nude cat vo trung & binh tam giac,
ta cO d0 pha loang 102, pha loang dén 10 10°. Lay
0,05ml ¢ cac do pha loang 107, 10, 10" nho vao trong
hop petri ¢6 chlra moi truong thach MRS ¢6 bo sung nude
vét ca phe v0 trung. Dung que gat dan déu trén méi truong.
bit cac hop petri trong tu am & nhiét do 37°C trong 48h.
Chon khuan lac moc tach biét nhau, ‘mat do mong aé phan
1ap thuan khiét bang phuong phap céy ria 1ap lai nhiéu lan
trén dia thach. Cac giong thach nghiéng dugc bao quan
trong moi treong thach MRS 0 nhiét do 4°C.

Hinh thai khuén lac vi khuan lactic xuét hién trén méi
truong phan 1ap duoc quan sat bang mat thuong. Céc khuan
lac ctia vi khuan lactic thuong phat trién trén moi truong dac
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¢6 hinh tron, c6 mau tréng sita hay vang nhat. Tién hanh
nhudm gram, thir catalase, thir oxydase, nhuém bao tir.

Vi khuan lactic dwoc xac dinh khi nhitng dong phan lap
¢6 hinh tron hodc hinh que, khong sinh bao t, Gram am,
catalase am tinh, oxydase am tinh [1].

- Phirong phdp xdc dinh s6 té bao song/Iml canh truong.

Chudn bi méu: Dung pipet hut 1 ml mau cho vao dng
nghiém chira 9 ml dung dich pha lodng, khi do ta s¢ duoc
nong d¢ pha loang 1a 10™. Tiép tuc tir ong nghi¢m 10™ hut
tiép Iml va cho vao 6ng nghiém chira 9 ml dung dich pha
lodng pha lodng 102. Tiép tuc nhu vy, ta thu dugc cic
dung dich mau thir twong tng 103, 10*,

Nuéi cdy méu:

- Ghi ky hiéu mau va ndng d6 dung dich mau thir 1én
dia thach MRS.

_- Dung pipet v6 trung hat chinh xac 0,1ml tir dung dich
mau thir ¢ tung dam do nho 1én bé mat dia thac}l MRS da
dugc hong kho. Dung que lang vo trung, lang déu sao cho
du~ng dich m@u thtr dugc phan bérdéu trép mit thach. M(:)i
mau thyc pham phai dugc nudi cay it nhat 3 dém dg. Moi
dam d6 duoc nudi cay trong 2 dia thach MRS va 1 pipet v
trung riéng.

- Pé cac dia thach trén mat phéng nim ngang trong
vong 15 phut d¢ dung dich mau tham hét vao bé mat thach.
Sau d6 14t sap cac dia va dé vao ti am 37°C trong 48h.

Xdc dinh khudn lac vi khudn lactic & tieng dam do.

- Chon cac d”}a kl}éng qua 100’khu§n lac cua 2 dam do
pha loang lién tiep dé so bo doc két qua.

- Dém va ghi lai s6 khuén lac nghi ngd 13 vi khuén lactic
o ting dam do.

- Khao sat va chon loc cac chiing vi khuan c6 kha ning
sinh axit cao.

'Phuong _phap dinh tinh kha nang 1én men lactic: Phan
phdi vao mdi dng nghiém chira vi khuén lactic 0,5ml dung
dich phenol 3% thém tir tir timg giot FeCls 1% vao cho dén
khi hon hgp c6 mau cua phtre sat — phenolate. Cho 1ml axit
lactic chuan vao Ong nghiém. Axit lactic lam chuyén mau
cua phuc sat thanh mau vang chanh.

Phuong phép dinh lugng kha nang sinh axit lactic: Phan
phoi vao binh tam giac dung tich 100ml: 10ml dich 1én men
vi khuén, thém vao 3 giot phenolphtalein va 20ml nudc cat
trung t1nh Chuan d6 bang dung dich NaOH 0,1N cho dén
khi xuat hién mau hong nhat bén virng.

2.2.2. Lva chon moi truong

Hut 5% cac chung vi sinh vat dugc cdy ting sinh vao
eppendoft chira MRS I, MRS II, MRS III, MRS IV, MRS
V. Pem nudi ¢ 37°C, tién hanh do OD sau 48h & buéc song
A =386nm trén may quang phé ké Oribeco Hellice My; do
theo phuong phap nay tinh bang don vi suy giam formazin
(FAU), khoang két qua thé hién tur 40FAU dén 4000 FAU.

3. Két qua va thao luin
3.1. Két qud lwa chon méi truwong

T?it ca cac khuan lac ¢6 thé 1a vi khuan lactic thudng c6
khuéan lac tron, nho, mau trang hay vang nga moc trén hop
petri c6 chira méi truong thyc nghiém MRS II, MRS 111,

MRS IV, MRS V. Chon céc khuén lac don c6 thé 1a vi
khuan lactic d6 dem nudi cdy trong méi truong MRS long
¢6 bd sung nude vat (MRS 11, MRS 111, MRS IV, MRS V)
va tién hanh do d6 duc sau 48h & budc song A = 386nm,
gié tri o duc cang 16n thé hién sinh khdi cia vi khuan cang
cao. Ky hiéu cac khuén IE_IC la Cl, Cz, Cs, C4, Cs, Cs, C7, Cg,
Cq, Ci0, C11, C12, Cr3. Két qua trinh bay ¢ bang 1.

Bang 1. Anh huong méi truong nudi cdy dén su sinh truong
va phat trién cua vi sinh vdt

Tén Moi trwong thuwe nghiém

. MRS | MRS | MRS | MRS

chung | MRST | ™, m | wvi Y,

Ci 314 290 301 287 282
C 299 276 287 272 266
Cs 311 284 260 244 215
Cs4 314 274 282 259 223
Cs 373 273 284 246 236
Cs 287 263 283 239 233
Cy 321 291 310 287 270
Cs 310 289 300 276 270
Co 293 261 254 233 231
Cuwo 303 280 291 289 277
Cu 288 270 275 261 254
Cw 305 289 295 269 260
Cu3 320 295 308 289 251

Panh gia két qua phat trién cta cac ching vi sinh vat
trén 5 méi trudng cho thdy: Trong méi truong dinh dudng
MRS | khong b sung thém nudc vét ca phé tat ca 7 chung
phat trién manh nhét; Tiép d6 la méi truong MRS III; MRS
II; MRS VI; MRS V.

Mbi truong MRS 1ong 14 méi trudng dinh dudng tdi
thich cho su phat trién sinh khdi ctia vi khuan lactic dugc
chimg minh bdi céc tac gia Ahmed, Kanwal, Bozoglu,
Chirica [3], [4], do d6 cdc chung phat trién manh nhét khi
duoc nubi cay trong moi trudng nay. Viée b6 sung nude
vét ca phé vao méi trudng dinh dudng co ban MRS bén
canh cung cdp mot s chit dinh dudng nhu duong,
vitamin...thuén lgi cho vi sinh vat phat trién; con c6 cac
hop chat gay trc ché nhu tanin, polyphenol... nén néu bo
sung nude vat véi ham lugng cang cao thi sy phat trién cia
vi khuan cang bi e ché. Theo d0, két qua do sinh khdi khi
nudi trong moi truong MRS I s& cao nhat va thap dan & cac
mdi truong MRS 11, MRS IIT, MRS IV, MRS V. Tuy nhién
két qua thuc nghiém cho thiy tai méi trudng MRS TII cac
chung phat trién manh hon so véi MRS II. Diéu d6 ¢6 thé
giai thich 1a do anh hudng ctia mot sé cht trong thanh phén
nu6e vt ca phé anh huong dén qua trinh sinh truéng va
phat trién cta vi khuan lactic. Két qua nay ciing tuong tu
v6i két qua cua Ojokoh A. O va R. E. Uzeh [5] khi tién
hanh nghién ctru anh huong ciia ham lugng nude chiét du
du dén sy sinh truong va phat trién cia nam men. Ong nhén
thiy, khi bo sung lan lugt 2, 4, 6% nudc chlet du da vao
mdi trudong dinh dudng co ban de nudi cdy nim men thi
sau 3 ngay nudi cy, so té bao nim men & ham luong 4%
la cao nhat rdi dén 2% va thép nhat 1a 6%. Ong giai thich
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két qua do 1a boi anh huong cua nong do duong trong nudce
chiét du du dén kha ning tao sinh khdi cia ndm men.

Do d6, chung tdi chon mdi truong nay (MRS III) lam
mdi truong gitr giéng va nudi vi khuén cho qua trinh nghién
ctru. Nude vit ca phé bd sung vao mdi truong dinh dudng
co ban, méc du v6i ham lugng rét nho (0,1%) nhung nhirng
thanh phén c6 trong nudc vat sé gitp cac vi khuan phat trién
t6t, thich tmg ngay v6i moi truong khi ing dung dé 1én men
khdi ca phé hat tuoi va chuyén hoa duong thanh axit lactic.

Cac chung co the 1a vi khuan lactic trén t1ep tuc duoc
giit gidng va nudi cdy trén moi truong MRS 11T dé tién hanh
xac dinh hinh thai va dinh tinh.

3.2. Két qua xdc dinh hinh thai cia vi khudn
Cac cht’mg Cl, Cz, C3, C4, C5, Ce, C7, Cg, Cg, Clo, C11,
C12, Cy3 dugc thur catalase, nhudém mau Gram va quan sat
hinh dang té bao. Két qua duoc trinh bay ¢ bang sau:
Bing 2. Pdc diém hinh thdi cde ching vi khudn phdn ldp
tr ca phé lén men

Bing 3. Dinh tinh kha nang sinh axit lactic cia cac
chung vi khudn

Chﬁng khiosat | C3 [ C4 | Cs | C6 [ Cg | C12 | Cu3
Két qua + |+ |+ |+ ]+ + | +
Ghi chu +: Sinh axit lactic

Két qua cho thay tat ca 7 chung phan 1ap Cs, Ca, Cs, Cs,
Co, C12, Ci3 ¢6 kha nang tao axit lactic (Iam chuyén me}u
tim cua dung dich thudc thir sang mau vang chanh nhu mau
chuan). Nhu véy, viée dinh tinh ban dau ciing nhu két qua
xéc dinh vé hinh thai khuan lac va té bao vi khuan sau phan
1ap, cho phép khing dinh cac chung dugc lua chon déu la
vi khuén lactic ¢6 kha ning chuyén hoa co chat (duong) tao
ra axit lactic — 1a axit hiru co quan trong ddi v6i qua trinh
tong hop tao huong cho ca phé nhan sau 1én men [2].

3.3.2. Két qua dinh lwong kha nang tong hop axit lactic cia
cac chung vi khudn.

Bay chung dugc nudi trong méi truong MRS dich thé
0 37°C, sau d6 xac dinh kha ning sinh axit lactic theo cac

Két qua ¢ bang 2 cho thdy c6 7 ching dugc xac dinh 1a
vi khuan lactic, Cs, C4, Cs, Cs, Cg, Ci, Ci3 (Catalase ( )
gram (+)). Cac chung nay phat trién dugc trén moi truong
MRS ¢6 b6 sung nudc vit ca phé nén s& duge chon lam
giong cho nhitng nghién ciru tiep theo.
3.3. Khdo sdt khd ndng chuyén héa dwong thanh axit
lactic va dpng thdi sinh truéng cia cdac chiing vi khudn
lactic dwgc phan ldp
3.3.1. Két qua dinh tinh kha néng sinh axit lactic

Dé dinh tinh kha nang sinh axit lactic, chiing t61i nuoi 7
chung vi khuan Cz, Cs, Cs, Cg, Co, C12, C13 trong moi truong
MRS dang long da lya chon (MRS III) va tién hanh dinh
tinh. Két qua thé hién ¢ Bang 3.

Chiing|  Hinh thai khuén lac Hi:'éhb(;?)"g 1\21:2;:111 Catalase khoang thoi gian (gio) theo phuong phap chudn do. Két qua
TR dugc trinh bay o bang 3.4.
Mau trang stra, tron, 1041, |, . ; i
C1 mép phing. Hinhoval |+ + Bang 4. Luong axit lactic tao thanh cua cdc chung vi khuan
C E/Iiiu t}rla‘}ng trong, tron, giﬁh que | + Tén Luwong axit tao thanh (mg/)
& 1o. o Ching | 24h 48h 72h 96h
c Trang trong, mep phang, Hinh que + )
® |khuan lac to. ngén Cs 34,78 88,39 82,80 64,42
Cs |Tréng sira, det. Hinh ciu + j Ca 89,47 120,63 115,80 114,87
c Trang sita, tron, mép Hinh que . ) Cs 112,72 142,74 158,80 146,86
® |phéng. ngan Cs 63,57 117,31 111,70 105,91
Ce Tron, bé mit tron, Hinh que + i Co 101,62 155,72 148,10 151,04
mep rang cua. _ ngan Crn 117,99 162,88 165,10 144,17
c, |Trang trong, mep nhan, |Hinh ) + Ciz | 5599 | 12090 | 120,30 | 118,88
bé mat 161 chuoi
c Tréing sira, bé mt xu xi, |Hinh . . Theo bang két qua cho thiy, lugng axit lactic dwoc do
® Imép luon song. chubi tai cac khoang thoi gian khac nhau 1a khac nhau. Lugng
Co Tréng sita, nhan hoi Que ngén, . i axit lactic ting dan tur 48h dén 72h dat cuc dai trong khoang
vang manh 48h — 72h. Dén 96h thi giam han (12 + 15%).
Cio |Tring duc, khong 16i.  |Hinh que + + Trong khoang thoi gian tir Oh — 24h, him lugng axit lactic
Cu |Tréng duc, déu, hoi 18i |Hinh oval + ¥ sinh thanh thap Nguyén nhan la glong vira bd sung nén sinh
. kI}m bé, mat khac chung phai thich Gng véi moi truong maoi
Ciz |Vang nhat, tron déu, 16i | “;n que oy - dé tiép tuc sinh truong va phat trién. Sau 24 — 48h, céc té bao
- — g da trudng thanh tién hanh tich liy nang luong chuén bi cho
Cis Z;an dyc, mep rang Slgﬂ que + - giai doan sinh trqéng,’sinhNSén manh. Va khi dat sinh khoi cao,
£ qua trinh trao doi chat dién ra manh m&. Do d6, ham lugng

axit do duoc tai thoi diém sau 72h nuéi cdy dat gid tri cyc dai
ddi voi tht ca cac chung vi khuan thyc nghiém. Sau thoi gian
72 gio nuoi cdy do ngudn dinh dudng can dan, mot s6 san
pham ciia trao ddi chét dugc tich ty lai, pH moi truong thay
ddi nén trc ché sur phat trién cta vi khuan lactic, dong thoi thoi
gian nay cling chinh 1a giai doan “tu diét vong” trong chu ky
phat trién ctia vi sinh vat. Vi vdy, ham lugng axit giai doan sau
72h giam dang ké. Luong axit mét di c thé do axit tham gia
cac phan ing trong moi truong nhu phan ng gitia axit lactic
vGi rugu tao thanh trong qua trinh 1én men [6].

Két qua thyc nghiém ciing cho thay hai ching Cs, C12
¢6 kha ning sinh axit lactic cao nhat tai thoi diém 72h 1a
158,80 va 165,10(mg/1).
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3.4. Khdo sdt dpng thdi sinh truéng ciia 2 chiing vi khudn
lwa chon

Dé xac dinh kha ning sinh truong (sinh kh01) cta vi
khuan Cs va C1, chiing t6i tién hanh nuéi cac vi khuan trong
céac eppendoft trén mdi truong MRS 111 & nhiét d6 37°C va
do OD ¢ budc séng A=386nm trong sudt qua trinh nudi cay
& cac khoang thoi gian khac nhau nhau 0, 12, 24, 36, 48,
60, 72h. Két qua trinh bay hinh 1.

400
350 o

300 - >
250 -
200 -

ODasgsnm

150 1
100 -
50 A

0 4

Oh 12h 24h 36h 48h 60h 72h

——C5 11 172 276 310 320 332 337
®-C12 8 165 293 325 336 343 345

Hinh 1. Dong thai sinh truong 2 chiung Cs, C12

Két qua nghién ctru cho thay, thoi gian nuodi cdy anh
huorng 16n dén sy sinh trudng va phat trién cua cac ching
vi khuén lactic. Trong khoang thoi gian tir 0 — 36h mat do
té bao tang 1én rd rét boi day 1a giai doan cac ching vi
khuén lactic trong giai doan thich (mg va sinh truong, phat
trién vé sinh khéi, nén gia tri ODaggnm do duoc ciing la gia
tri sinh khéi tich Iy dugc trong thoi gian 36h nudi cay.
Khoang thoi gian tir 48 — 72h, gi4 tri sinh khdi cta hai
chung C5, Ci2 o tang nhung khong dang ké, didu do thé
hién cac chung vi khuan lactic budc qua giai doan phat
trién can bing va chuyen dan qua giai doan suy vong. Piéu
nay xay ra 1a do yéu t6 méi truong tao nén nhur: cac chat
dinh dudng da can kiét trong méi truong nudi cdy, pH
giam, c6 mat mot sé chét Grc ché... Két qué sinh khéi do
duogc bao gdm ca té bao séng va té bao chet vi vay khang
dinh 36h la thoi gian sinh truong va phat trién tot nhat cua
hai chung vi khuan. Frederico V. Passos va Henry [6] ciing
dua ra két qua twong tu khi khao sat kha ning sinh truong
va phat trién cta Lactobacillus plantarum.

Nhu da biét: gia tri OD do dugc tai bude soéng thich hop
(A = 386nm) khi xac dinh sinh khdi vi sinh vt bao gdm
tong s té bao c6 trong canh trudng (ca té bao song va té
bao chét). Nhung gia tri sinh hoc cua vi sinh vat chi dugc
thé hién & té bao séng. Do d6, rat can xac dinh luong té bao
song trong tong lugng té bao dé danh gia ning lyc 1én men
thyuc thy khi st dung sinh khi co gia tri OD cuc dai (Cs la
310 va Cy2 la 325). Chung t6i tién hanh xac dinh luong té
bao séng thong qua don vi CFU/ml. Két qua dugc biéu dién
trén Bang 5.

Bing 5. S6 té bao song/ml canh truong (CFUImI) twong img véi
do pha lodng thap phdn

Ching vi

khuén Cs Cr

D¢ pha loang | 10° 107 | 107 108

S6 lwong
khuanlac |11 |18 |3 |7
trén dia

31 |42 |16 |3

S6 vi
Khuén/1ml
canh trudng
(CFU/ml)

18 x 107 51 x 108

Vay, sau 36h nudi cy trén méi trudng MRS 111, sinh
khéi vi sinh vat dat gid tri cao nht va tai thoi diém do,
chung Cs tuong tmg sb té bao 1a 18x107 va Cyy 1a 51)(108
Chung t6i chon canh truong vi khuan lactic nudi ciy trén
mdi trudng MRS 111 sau 36h dé bd sung vao khdi 1én men
ci phé hat tuoi dé nghién ctru kha ning tao este ciia cac
chung lya chon.

4. Két luan

Lua chon dugc moi trudong thuc nghiém t6i vu (MRS
Il - moi truong dinh dudng MRS co ban bd sung 10ml
nudc vét ca phé) nham nudi sinh khdi cc chung vi khuan
lactic phan 1ap tir ca phé hat tuoi 1én men tu nhién, giup
ching c6 kha nang thich ing tSt véi moi truong 1én men tir
ca phé hat tuoi.

Phan lap duoc 7 giéng vi khuan lactic c6 kha ning
chuyén héa dudng thanh axit lactic. Tir 7 ching da tuyén
chon dwoc 2 ching Cs va Cio ¢6 kha niang chuyén hoa
duong thanh axit lactic cao (158,8 va 165,1 mg/1).

Sau 36h nudi cdy trén moi truong MRS 111, 2 chung Cs,
C12 dat gia tri sinh khoi cao nhat trong irng véi so té bao la
18x107 va 51x108 CFU/m.
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