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CAI THIEN KHA NANG CHIET XUAT TINH BOT
TU CU KHOAI LANG BANG ENZYME THUONG MAI

Biii Thi Hong Phwong', Nguyén Manh Dar®, D6 Thi Thiiy Lé?
Do Thi Thanh Huyén', Nguyén Thi Hong Linh'

Tinh bdt cua khoai lang nam trong thit ci. Thit cu 1a nhiing té bao nhu mo chira tinh bot, tuy
theo kich thudc, trong lwong ci ma gitra cac 16p té bao nhu mé d6i khi con c6 cac 16p té bao
day, méng khac nhau. Cau tao cua cac té bao nhu mé chu yéu 1a xenllulo dugc két ndi véi nhau
boi co chét pectin. TAm quan trong ciia nghién ciru ndy 1 anh hudng cua cc enzyme ndi sinh
va enzyme thuong mai (cystolase, pectinase va cellulase) dén viéc phan huy céac té bao nhu mo
dan dén kha ning giai phong céc hat tinh bot co trong thit ci.

Céc thi nghiém cho thay ring enzyme tu c6 (ndi sinh) khong anh huong dén viéc chiét xuat
thu hoi tinh bot. Tuy nhién, viéc bo sung enzyme thuong mai da dugc tim thay higu qua chiét
xudt tinh bot 1am ting dang ké ngay ca & ndng do enzyme thip. Chung t6i di nghién ctu thy
rang enzyme cellulase v6i nong do 0,2% (v/w) da ting hiéu qua chiét tich va hi¢u suat thu
hoi tinh bot 1én dén 92,4%, trong khi d6 chiét tach tinh bot truyén thong hiéu suit thu hdi chi
dat 75-78%. Bén canh do6 viéc bd sung hdn hop cta 2 enzyme cytolase va pectinase & nong
d6 0,1% -0,1% ciing 1am tang hidu qua thu hoéi. Viéc nghién ciru ndy di chi ra rang str dung
enzyme dé chiét tach 1a mot phuong an tot dé thu tinh bot, thoi gian va nhiét do thich hop cho
hoat dong clia cac enzyme trong qua trinh chiét tach ciing duoc dé cap trong ndi dung nghién
clru nay. Viée sir dung enzyme chiét tach co thé thay thé dugc cong doan nghién ma van co thé
pha v& cac soi xenllulo dé giai phong ra cac hat tinh bot, dan dén tiét kiém chi phi cho cac cong
doan nghién. Do d6 chiét xuat c6 st dung enzyme trong nghién ctru ndy s& lam tang ning suat
va chét lugng tinh bot.

Tir khéa: Co chat, thuy phan, enzyme, nghién cu, khoai lang.

I. DAT VAN PE

Khoai lang (Ipomoea batatas [L.]
Lam) thudc gidi Plantae, bd Solanales,
ho Convolvulaceae, chi Ipomoea, loai
I. batatas. Khoai lang dugc coi la cay
lwong thyc quan trong & hau hét cac

Trung Qudc 13 qudc gia cd san luong
khoai lang cao nhat thé giéi 77,375
nghin tin nim 2013, tiép dén 13 Nige-
ria, Tanzania, Uganda, Indonesia, Vi¢t
Nam, My, An D6 va Nhat ¢6 san luong
lan lugt 1a 3,400; 3,018; 2,646; 2,484;

quéc gia dang phat trién va 1a ciy luong
thuc dung thur 5 trong khu vuc nhiét doi
va dimg thi 7 trén thé gidi sau laa mi,
gao, ngd, khoai tay, laa mach va san.

1,423; 1,201; 876 va 479 nghin tan [2].
Hon 95% san lugng khoai lang thé gidi
¢ xudt xtr tir cac nudc dang phat trién
va khoai lang duoc xép vao hang quan
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trong thir nam trong sé ciy luong thuc
& cac quc gia nay (CIP, 2006). Trén 2
ty dan cac nudc Chau A, Chau Phi va
Chau My Latin dang st dung khoai lang
lam luong thuc, thirc an chan nudi va co
thu nhap truc tiép tir khoai lang. Céc dir
lidu cua trung tam qudc té khoai lang
(CIP) cho thay ty 1¢ chiét xuat tinh bot
thay doi tir 30%- 85% tong lwong tinh
bot trén cac gidng st dung [7]. Su chiét
xuit cua tinh bot tir cac gidng khoai
lang khac nhau ¢ Thai Lan dugc tim
thay 1a 37 dén 62% [4]. Ty 1é chiét xuat
(tir cu tuoi) theo phuong phap truyén
thong va qui mo cong nghiép ¢ Trung
Qudc thuong khong qua 12% -15% [3].
Ty 1& chiét xuét thip lam giam strc hip
dan cua viéc ché bién khoai lang dbi véi
tinh bot.

Viéc str dung enzyme tang cuong chiét
xuat tinh bot khoai lang 1a phwong an c6
kha thi trong giai phap cong nghé chiét
tach va thu hoi tinh bot. Enzyme da

II. POI TUQNG VA PHUONG PHAP

2.2.1. Poi twong nghién ciru

dugc dua vao khéi dich nghién va thuy
phan & diéu kién thich hop. Cac enzyme
nay s& hd tro giai phong tinh bot tir chat
x0. Padmanabhan va cong su [5] da
chi ra rang chiét xuat bd sung enzyme
cao hon 65% trong 24 gid so voi mau
chiét tach thu nhan thong thudng. Mirc
do giai phong tinh bot dugc xac dinh
phu thudc vao loai enzyme va néng do
enzyme ciing nhu diéu kién phan tng
enzyme.

Viéc sir dung enzyme ciing dan dén cai
thién chat luong tinh bot. Ham lugng tro
gidm so va do hoa tan cua tinh bot tang
so v&i mau khong xir Iy enzyme [5].

Muc tiéu ctua nghién ctru nay la ng-
hién ctru tac dung cua enzyme bao gdm
enzyme ndi sinh va enzyme thuong mai
vao qua trinh thity phan va xac dinh liéu
lwong enzyme phtt hop & diéu kién thich
hop dé tang hiéu qua chiét xuat tinh bot
khoai lang.

Tinh bot duoc chiét xuét tur giéng khoai lang Nhat- VC7, dugc thu mua tir chg

Thanh Xuan va si€u thi Coopmart.

- Cac ché pham enzym thwong mai sir dung:
Bing 1. Thong so ky thudt ciia cdc ché phim enzyme

T;ll:éclge Nha cung cip Diéu ki¢n khuyén cao Dilu kién t6i wu
Cytolase I E;i‘oc](jnd pH 3,0 — 5,0; pH 4,0;
(PCLS5) ndia Ltd, nhiét 6 20-55°C.  Nhiét do 50°C.

An DJ§.
) Novozymes, pH 4,5 - 6,0; pH 4,5;
Pectinex® Pan Mach. nhiét do 50 - 60°C.  Nhiét d¢ 50°C.
Novozymes, pH 4,0 — 6,0; pH 4,5;
Cellulast 1.5L " pan Mach. nhiét do 50 - 60°C.  Nhiét do 50°C.
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2.2.2. Phuong phap nghién ciru

- Qui trinh thi nghiém:

Thu nhin, chiét xuét tinh bt tir
khoai lang.

Cu khoai lang tuoi dugc rua sach. Sau
d6, duoc cat thanh do day 2-3 mm theo
chiéu ngang. Can 200g mau va bo sung
360 ml nudc, hon hop nay dugce nghién
trong 1 phat bang may xay Phillip. Sau
do, enzyme dugc thém vao theo diéu
kién nhu duoc dé cap trong hinh 1. Tinh
bot duoc loc qua vai nylon ¢& ludi 150-
200 mesh. Sira tinh bot thu duoc dé lang
trong bdn gid. Sau dé, 16p nudc phia
trén bi loai va thu tinh b6t udt. Lugng
tinh bot u’o“[ nay duoc siy trong 8 glo o
nhiét do say 50- 55°C. Cudi ciing, mau
duoc thu hdi va luong tinh bot duoc
tinh tir cac cong thirc sau [3]

. R Luong tinh bot thu duoc
Luong tinh bot = . A x 100 (1)
Khoi lugng mau ct dua vao

. . .. Luong tinh bot dugc chiét xudt
Hiéu suat thu hoi = 8 - ~ x 100 (2)
Ham luong tinh bot

Chiét xudt tinh bot sir dung enzyme ngi
sinh (tw co).

Nguoi ta biét rang cac enzyme ty c6
trong trai cay va rau qua s€ tu tac dong
1én ching sau khi thu hoach dan dén
lam hu hong hay bién ddi tinh chat sau
khi thu hai. Trong khoai lang cling chira
cac nhom enzyme nhu o,p- amylase;
cellulase va pectinase c6 trong mo cu
va ahtj tinh bot khoai lang. Kha nang
anh hudng cua cac enzyme nay cé tac
dung 1én mé ct khoai lang dan dén lam
tang hiéu qua chiét xuat. Tac dung cua
enzyme ndi sinh d6i véi viéc chiét xuat
tinh bot da dwoc nghién ctru bang cach
U khdi ci nghién thu duoc bang cach
tach cu trong nude mudi (NaCl 0,09%).
Céc thi nghiém dugc thye hién u 6 30°C
dugc gitr trong diéu kién tinh (khong
lic) va diéu kién dong (co lic - 200 vong
/phiit) tir 1 dén 5 gio (hinh 1). Nhitng thi
nghiém nay dugc thyc hién trén khoai
lang Nhat - VC7 dugc thu mua tir chg
Thanh Xuan va siéu thi Coopmart. Céac
tham s6 thir nghiém duoc dua ra trong
bang 2.

Bing 2. Cic tham sé dwoc nghién ciru dé xdc dinh danh hwong ciia cdc enzyme

ngi sinh.
Stt Yéu t6 kiém soat Chi so
Tbi thiéu Téida
1 pH 4 7
2 Nhiét d6 ( °C) 30 50
3 Thoi gian (h) 1 5

Chiét xudt tinh bét c¢6 bé sung enzyme thirong mai:

Chiét xuat tinh bot bd sung enzyme
duoc thuc hién bflng cach cac khéi ca da
duogc nghién sau d6 bd sung cac loai ché
pham enzyme Cellulast, Pectinex® va
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dong co dai nhiét tir 20°C dén 55°C va
pH 3.0 dén 6.0.

Trong cac thi nghiém nay, cu khoai
lang dugc rira sach, cit nhé va sau do
nghién nhe trong may xay trong 60 gidy
trong nudc mubi va do pH duoc diéu
chinh thanh 4,5. Sau do, lugng enzyme
dugc thém vao hdn hop da nghién va

dugc tron ky. Tat ca cac mau duge U
trong 5 gio. Giéng khoai lang khoai
lang Nhat- VC7 duogc chon cho cac thu
nghi¢m nay.

Phwong phap phan tich
- Xac dinh ham luong tinh bot [1]
- Xéc dinh hiéu suat thu hoi tinh bot [3]

Enzyme hd tro chiét tach

v

Enzyme noi sinh

v

Enzyme thuwong mai

i I i

v

] !

_1;)ié31 Didu kién Thoi Nhiét do pH 5N Dié
kién tinh khudy 200 gian phan Ging p/img E:E klleeIlll
tro?lg 30 vong/ phut. phan (30-55°C) (3,0-6,0) finh (tai || dong (tai

phit. img (1-5h) 30-55 30-55

’C) °C)
¢ ¢ . ¥ u
Cytolase (PCLS) Pectinex (0.1; 0.2; Cellulast(0.1; 0.2, Pectinex+Cellulast
(0.1: 0.2: 0.3%) 0.3%) 0.3 %) (0.1;0.2; 0.3 %)

Hinh 1. So do chiét tach tinh bjt khoai lang c6 sir dung enzyme va
khong sir dung enzyme.

III. KET QUA VA BAN LUAN
Chiét xuit tinh bot bang enzyme ni sinh
Su thu hdi tinh bot tir khoai tuoi va
kho da duoc xdc dinh lan luot 1a 80%
va 59%. Do d0, chung t6i thiy rang viéc
chiét xuat tinh bot tir mot luong 16n
khoai lang kho c6 sin trong mua vu la
khong kha thi. Tuy nhién, enzyme hoat
dong trén cac cti khd van ting cudng giai
phong tinh bot. Pidu nay di duoc tim
thay 1a diing trong viéc chiét xuat dau tir
dira [6] khi str dung enzyme von c6.
Ban dau, ching toi nghién ctu sur
dung cac enzyme von c6 (ndi sinh) c6

trong cu khoai lang. Hai mau thi ng-
hiém da dugc thuc hién trong mdt nhiét
d6 va pH cua khéi ct nghién dugc giir
khong d6i. Viéc u khdi cii da duge ng-
hién trong diéu kién: mot 1a diéu kién
tinh va mot la diéu kién c6 lic. Hiéu
suit tinh bot duoc xac dinh sau nhiéu
thoi gian G khac nhau (1 dén 5 gid). Két
qua cua cac thi nghiém nay duogc dua ra
trong bang 3. Két qua ¢ day 1a am tinh
va c6 rat it sy gia ting tinh bot trong ca
hai truong hop so v6i dbi ching. Vi cac
diéu kién ciia enzyme ndi sinh can phai
t6i wu dé chiét xuét 1a tét nhat. Trong
cac thi nghiém nay, ba thong sé duoc
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nghién cuu la thoi gian u (tr 1 - 5 gio),
nhiét do (30 - 550C) va pH (4,0 -7,0).
Mau dich nghién nay duoc 0 ¢ diéu kién
thi nghiém trong diéu kién tinh (khong
lac). Khong co sy cai thién dang ké vé

tinh bot dugc chiét xuit ngay ca trong
cac thi nghiém nay (bang 4 & 5) so voi
d6i ching. Nhing thi nghiém cho thay
cac enzyme von co khong hd trg trong
qua trinh chiét xuét tinh bot.

Bing 3. Anh hwong ciia enzyme ngi sinh ¢ diéu kién tinh va dong khi chiét xudt

tinh bot khoai lang.
. - . . AL o
Thir nghiém Thot I%wm u ‘ngu qua trich ly tinh lfgt (%)
(h) Pieu kién dong Pieu kién tinh
1 1 8,27 (£0,02) 8,26 (+£0,02)
2 2 8,34 (£0.27) 8,32 (+0,03)
3 3 8,29 (+0,05) 8,28 (+0,08)
4 4 8,31 (x0,00) 8,29 (+£0,06)
5 5 8,40 (+£0,02) 8,36 (+0,05)

Bing 4. Anh hwong ciia pH dén viéc chiét xudt thu hoi tinh bot khoai lang.

Miu pH Hiéu qua trichly tinh bt (%)
1 4,0 8,30
2 4,5 8,36
3 5,0 8,41
4 55 8,43
5 6,0 8,44
6 6,5 8,38
7 7,0 8,42

Bing 5. Anh hwéng ciia yéu té nhiét d¢ dén viéc chiét xudt thu hoi tinh bt

khoai lang.
Mau Nhiét do (°C) Hiéu qua trich ly tinh bt (%)
1 30 8,43
2 35 8,48
3 40 8,51
4 45 8,55
5 50 8,56
6 55 8,53
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Chiét xuit tinh bt bang bo sung
cac enzyme thwong mai

Céac tinh bot c6 trong ré va cu duoc
nam trong soi xellulo va dugc lién
két v&i nhau boi cac chat pectic. Khi
o tac dong cia enzyme chung s& tin
cong va pha v& cac lién két cua soi
nay c6 thé dan dén su giai phong cac
hat tinh bot duoc tot hon. bay ciing la
1y do dé sir dung cac enzyme cho muc
dich nay.

Hiéu qud cua enzyme trong viéc
chiét xuat tinh bot dugc xac dinh bang
cach so sanh tinh bot duoc chiét xuit
khi & khdi ci d3 dwgc nghién véi
enzyme va mau khong b sung thém
enzyme (d6i ching). Chung dugc xac
dinh bang viéc bd sung enzyme trong
diéu kién dong (co lic) dé cai thién
ning suit tinh bot dang ké (bang 6).
Viéc sir dung enzyme cellulast & nong
d6 0,2%-0,3% khi lic duong nhu da
mang lai kha nang thu tinh bdt 1a cao
nhat (90-92%). Tinh bot duoc chiét

xuét bang phuong phap co xur 1y en-
zyme cao hiéu xuat ting 1én 10-11%
so voi mau duge thyc hién ma khong
bd sung enzyme. Tuy nhién, & nong
do enzyme cellulase cao hon, hi¢u
suat tinh bot dugc tim thy thap hon
mot chat. Pidu nay 1a do viéc bd sung
thém enzyme din dén sy thuy phan
tinh bot boi mot sb hoat dong tu phan
c6 trong enzyme. Phic hgp enzyme
pectinase va enzyme cellulase khong
tw cdi thién viéc chiét xut tinh bot &
batky nong do enzyme nao di thir. Tuy
nhién, hon hgp cta cytolase (0,1%) va
pectinex (0,1%) cho kha ning thu hoi
tinh bot cao hon (92,5%), két qua nay
cling gidng nhu véi két qua bao cdo
nghién ctru ctia [3].Thu hdi tinh bot
da giam xudng con 90,43 % & nong do
enzyme cellulast 0,3% gidng nhu cy-
tolase khi ting ndng d6 enzyme. Mit
khac, xu hudng phuc hoi tinh bot dang
gia ting khi ting nong do cua ca hdn
hop pectinase va cellulase.

Bing 6. Anh hwéng ciia logi enzyme dén vigc chiét xudt thu héi tinh bt khoai lang.

Hiéu suit trich ly (%)

Miu Enzyme - -
_ Dicu ki¢n dong Piéu kién tinh 30 ° C
(lac 200v/ phut, 30 °C)
1 Cytolase 6,40 (+0,39) 7,14 (£0,13)
2 Pectinase 8,17 (£0,20) 8,01 (+0,33)
3 Cellulase 9,19 (£0.54) 8,21 (+0,35)
4 Cytolase + Pectinase 8,51 (£0,20) 4,96 (+0,33)
5 Pectinase+ Cellulase 10,72(£0.54) 10,69 (£0,35)
6 Cytolase + Cellulase 8,51 (£0,20) 4,96 (+£0,33)
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Bing 7. Anh hwéng ciia nong do enzyme dén viéc chiét xudt thu hoi tinh bot khoai

lang ¢ diéu ki¢n dpng

Hiéu suit thu

A A 0 . A co g
Enzyme Nong do (%) Nang suat (%) hdi (%)
0,1 9,19 89,19
Cellulase 0,2 11,68 91,68
0,3 10,43 90,43
0,1 6,68 86,68
Pectinase 0,2 8,31 88,31
0,3 7,50 87,50
0,1 6,82 86,82
Cytolase
0,2 8,89 88,90
0,3 8,17 88,27
Cytolase +
Pectinase 1:1(0,1%- 0,1%) 7,18 87,13
Pectinase+
Cellulase 1:1 (0,1% - 0,1%) 7,69 87,72
Cytolase +
Cellulase 1:1(0,1%- 0,1%) 8,05 88,00

Trong céac thi nghiém dong (co lic
trong qué trinh @) ching t6i thiy rang
enzyme cellulase & nong do cao nhat
(0,2%) tao ra nang suét thu hoi tot nhat
(11,68%) & 30°C trong d6 hiéu suat thu
hoi dat 91,68%. Trong tat ca cac truong
hop, chiét xuét tinh bot tot hon khi &
ché do co lic so v6i thi nghiém & ché
do6 tinh. Két qua nay cling dong quan
diém véi tac gia M. Mahfuzur Rahman,
2003 [3], ho ciing chi ra rang v6i chiét
xudt c6 bd sung enzyme & ché d6 co lic
két qua dat duoc hi¢u xuét thu hoi tinh
bot 1a 95%.

Anh hwéng ciia nhiét do dén kha
niing chiét xuét thu hdi tinh bt

Trong céc thi nghiém ¢ nhiét do cao hon
30°C & didu kién dong (co lic), cellulase &
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né)ng d6 0,2% cho nang sut cao nhét 12,34
% tuong duong véi thu hoi 92,34%. Noéi
chung ning suit cao hon c6 thé ¢ nhiét
d6 cao hon & diéu kién tinh. Nhung &
nhiét d6 thap hon, khi & ché do co lic
cling ting nang suat thu hoi. Do do, co
lic va hodc nhiét 46 cao hon 1a mong
mudn dé chiét xuét tinh bot khi sir dung
c6 hd trg enzyme. Mic du cac nghién
clru trudc day da chi ra rang rat quan
trong trong su tu’()’ng tac gilra enzyme
va co chat ciia mdi mot nghlen ctru,
nhung trong truong hop nay, chat xo va
céc chat pectin khac, s€ phu thudc vao
cac diéu kién toi vu cua enzyme dugc st
dung. Cac nha cung cip enzyme thuong
mai di khuyén cao cho biét rang, nhiét
do dugc st dung trong nghién ctru nay
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duoc thyc hién trong pham vi hoat dong
cua enzyme. Kha ning c6 mdt nhiét
d6 cu thé co thé gitip sang loc t6t hon
trong thoi gian ngin hon can dugc ng-
hién ctru. Do vay, ching toi tién hanh

thi nghiém véi enzyme duoc st dung la
Cellulase & néng do 0,2% khoang nhiét
do duogc nghién ctru tr 30- 60°C, bude
nhay nhiét 5°C. Két qua duoc trinh bay
0 bang 8.

Bing 8. Anh huwéng ciia nhiét dp dén vigc chiét xudt thu héi tinh bjt khoai lang

Nhiét d9 ( °C) Ning suit (%) Hiéu suat thu héi (%)
30 11,68 91,68
35 11,75 91,75
40 11,96 91,96
45 12,09 92,09
50 12,34 92,34
55 12,03 92,03

Nhu vay, v6i viéc nghién ctru tac dong
ctia yéu té nhiét do dén hiéu qua thu hoi
duoc xac dinh nhiét do cling it nhiéu
anh huong dén cong doan chiét xuat
tinh bot khi xtr Iy enzyme, v6i két qua
thu duoc & bang 8 chiing t6i thiy rang
hi¢u suét thu héi tinh bot dat 92,34%.

Trong tit ca cac thi nghiém dugc bao
cdo ¢ day, cu khoai lang chi dugc ng-
hién trong 60 gidy. Pé giai phong céac
hat tinh b0t tir cu thi cong doan nghién
nay s& tang thoi gian nghién dugc tir
mot phat 18n hai dén ba phut trong thi
nghiém. Diéu nay din dén viéc ting
ning sudt tinh bot 1én 16,5%. Van dé
nay ciling s€ dugc nghién ctru chi ra
rang chiét xuat tinh bot c6 thé duoc
tang 1én bang cach xir Iy bang phuong
phap nghién hoic enzyme.

Viéc bo sung cac enzyme c6 thé lam
gidm nhu cau nghién vi n6 gitp gidi

phong tinh bot tir chit xo. Trong khi
giam coéng doan nghién co thé lam
giam chi phi nang lugng, mot bai toan
duogc dat ra xem chi phi thuc hién gitra
enzyme va chi phi nghién dau 1a thich
hop cho cong nghé thu hoi dé giam chi
phi san phdm. Ngoai ra, trong khi cac
két qua cho thiy co6 thé phuc hdi hoan
toan tinh bot bang cach nghién nhe va
xur Iy enzyme trong phong thi nghiém,
trude khi 4p dung vao cac thi nghiém
quy md cong nghiép 1a can thiét. Didu
nay s& lién quan dén mot bé bun phu
¢6 hodc khong c6 may khudy dé u. Tuy
nhién, diéu nay din dén phai sir dung
may moc cong suit cao, do vay chi
phi ndng lugng cao, luong nudc thai
st dung 16n. Vi vay, st dung enzyme
trong vi¢c cai thién chiét xuét tinh bot
s& khong chi tiét kiém chi phi ma con
dugc danh gia 1a co tac dong it dén
moi trudong.
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IV. KET LUAN

Enzyme ndi sinh (von c6) khong co
anh huong dang ké trong viéc cai thién
chiét xuat tinh bot. Kha ning st dung
enzyme dé giai phong tinh bot tir chat
xo cho thay rang, viéc bo sung enzyme
thwong mai nhu enzyme Cellulase,
pectinase, cytolase hay hdon hop cac
enzyme cytolase va pectinase hodc cy-
tolase va cellulase 1a cuc ky hi¢u qua
trong vi¢c cai thién viéc chiét xuét tinh
bot. Enzyme c6 thé hd tro giai phong
tinh bot ngay ca & nong do thip. O
nghién ctru nay da xac dinh duoc hiéu
qua nhit khi s dung enzyme thuong
mai 1 Cellulase & ndng d6 0,2% cho
hiéu suét thu hdi cao nhét dat 92,4%.
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IMPROVING EXTRACTIBILITY OF SWEET POTATO STARCH USING
COMMERCIAL HYDROLYTIC ENZYMES

The starch of sweet potato is in the roots. The root meat is the tissue containing starch, de-
pending on the size and weight of the bulb, but between the layers of parenchyma cells, there
are sometimes different thick and thin layers of cells. The structure of parenchymal cells is
mainly cellulose, which is connected by the pectin substrate. The importance of this study is
the effect of endogenous and commercial enzymes (cystolase, pectinase, and cellulase) on
the breakdown of parenchymal cells leading to the release of starch granules in tuber flesh.
The experiments revealed that the inherent or endogenous enzyme had no substantial effect
on improving starch extraction. However, the addition of commercial enzyme was found to
increase the extraction of starch considerably even at lower levels of rasping. It was found
that cellulase enzyme at 0.2% (v/w) gave also more than 92.4% starch recovery.

Keywords: The starch, hydrolysie, enzyme, sweet potato.
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