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TONG QUAN VE TINH BOT KHANG TIEU HOA
VA PHUONG PHAP THU NHAN
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OVERVIEW OF RESISTANT STARCH AND ITS ACQUISITION METHODS

Ho Thi Hao', Tran Thi Huong Thao?, Nguyen Kim Phung**

Tém tat — Tinh bor la mot nguon néing liuong
quan trong trong khdu phdn dn ciia con nguoi.
Tinh bot khdng tiéu héa la phan khong thé tiéu
héa tai rudt non, duogc vi khudn phdn hity ¢ ruét
két, tao thanh axit béo chudi ngdn. Viéc tiéu thu
tinh bot khdng tiéu hoa co tdc dong tich cuc dén
siic khée rudt, can bang dwong huyét, chuyén hoa
lipid va trong luong co thé. Vé mdt vt li, tinh
bot khdng tiéu hoa co tinh chdt tuong duong véi
tinh bot, do do da duoc ving dung rong rdi trong
cong nghiép ché bién thuc phdm. Muc tiéu ciia
bai viét la tong quan vé cdc loai tinh bét khdng
tiéu héa. phiong phdp vat li, héa hoc va két hop
Vi enzyme, chdt béo cing cdc yéu to dnh hudng
dén qud trinh tao thanh cdc loai tinh bét khdng
khdc nhau.

Tie khoa: phuong phdp thu nhdn, tinh bét
bién tinh, tinh bét khdng tiéu hoa.

Abstract — Starch serves as a crucial energy
source in the human diet. Resistant starch is the
portion that remains undigested in the small in-
testine, undergoing fermentation by gut bacteria
in the colon, resulting in the formation of short-
chain fatty acids. Consuming resistant starch
has positive impacts on gut health, blood sugar
regulation, lipid metabolism, and body weight.
Physically, resistant starch shares properties with
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starch, leading to its widespread application
in the food processing industry. This overview
briefly covers resistant starches, physical, chem-
ical, and combined methods with enzymes, fats,
and factors affecting the formation of different
types of resistant starch.
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starch, resistant starch.
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I. GIOI THIEU

Yéu cau vé an toan thuc phim va dinh dudng
ngly cang ting cla ngudi tiéu dung da thic diy
su phat trién clia cong nghé va cdc nghién ciu vé
thuc phdm hién dai. Thuc phim chic ning cung
cAp céc 1i ich sinh li quan trong, gilip ngin nglia
bénh man tinh va cung cp céac gia tri dinh dudng
can thiét [1].

Tinh bot 1a polysaccharide du trit quan trong
nhét trong thuc vat, c6 nhiéu & qua, hat, cq, 14,
16i than va than ré [2]. Tinh bot c6 thé dudc
phan loai 1a tinh bot ti€u héa cham (SDS- slowly
digestible starch), tinh bot ti€u héa nhanh (RDS -
rapidly digestible starch), tinh bot khang ti€éu hoa
(RS - resistant starch) hay con goi la tinh bot
khang [3]. Mot s6 loai tinh bot khong dudc thiy
phan & rudt non do nhiéu yéu t6 khic nhau nhu
cAu tric ctia hat, tinh chat vat 1i cda thyc pham,
su hién dién cla cic chit dinh dudng va thanh
phan khang dinh dudng khéac do trong qud trinh
ché bién tao thanh [4, 5].

Tinh bot khang c6 tic dung tich cuc dén hoat
dong cua duong tiéu hoéa, hé vi sinh vat, mic
cholesterol trong mau, chi s6 dudng huyét, kiém
soat bénh ti€u dudng, ting cAm gidc no va gidm
can hiéu qua [6-8]. Ngoai Igi ich d6i véi sic
khoe, tinh bot khang con c6 mot 1gi thé tich cuc
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khéc. N6 c6 tac dong thap hon dén tinh chit cam
quan cda thuc phim so vdi cdc ngudn chit xo
truyén thong nhu ngii cdc nguyén hat, trdi cay
hoic cam. Trong s cac dic tinh héa li cda tinh
bdt khang nhu kha nang truong nd, dd nhdét, su
tao gel va kha ning lién két v6i nuéc déu thuin
16i trong ché bién cic sin phdm thuc phim ti
tinh bot [9]. Piéu nay ching t6 tinh bot khang 1a
ngudn nguyén lidu c6 thé thay thé hoic b3 sung
trong ché bién thuc pham.

Bai viét khai ludc cic loai tinh bot khang tiéu
hoéa hién nay, tic dung y hoc ciing nhu cac ki
thuit san xuit loai tinh bot khang nay hién nay.

II. DPINH NGHIA VA PHAN LOAI
TINH BOT KHANG

Tinh bot khang tiéu héa (RS) la tinh bdt cod
kha ning chdng lai sy thily phan hoan toan béi
amylase va pullulanase trong 6ng nghiém [10].
Dua vao ciu triic va kha ning chdng lai su thiy
phan ctia hé enzyme amylase, n6 c6 thé dudc chia
thanh niam loai (Bang 1), bao gom:

- Tinh b0t khang ti€u hda loai I (RS1): Co
trong cédc loai hat ngii c6c va san phim tif ngi
cbe c6 tac dung chdng lai su tiéu héa va su hip
thu duong do né dugc bao boc xung quanh bdi
cic té bao dang sdi viing chac.

- Tinh bdt khang tiéu hoa loai II (RS2): Co
trong mot sd loai thuc phdm gidu tinh bt nhu
khoai tiy tuoi, chudi xanh. Tinh bot ctia hai thuc
phdm nay thudng c6 ham lugng amylose kh4 cao.

- Tinh b6t khang ti€u hoa loai III (RS3): Pugc
hinh thanh khi tinh bdt (tir khoai tay, dau, gao,
banh mi) dudc niu chin va sau d6 dudc tién hanh
lam lanh.

- Tinh bdt khang tiéu hoéa loai IV (RS4): La
loai tinh bdt khang tiéu héa nhan tao, dudc tao
ra bang cach tong hop héa hoc.

- Tinh bdt khang ti€u hda loai V (RS5):
C6 ngudn gbe tir sy hinh thanh cdc phiic hop
amyloza-lipid c6 thé dugc hinh thanh trong qua
trinh ché bién.

III. CAC PHUONG PHAP THU NHAN
TINH BOT KHANG TIEU HOA

Phuong phap vat li
Trong phuong phap nay, RS tif ngudn ty nhién
qua cdac chu trinh l1am néng — lam lanh lap di lap
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Bang 1: Cac loai tinh bt khang tiéu héa

I;:S‘-" St miéu ti Vi du Td'};h
Tinh bot khone thé Hat tho hodc hat ngj.l}-‘én nhr
RS | tiép cé-.n du0€ i cgic loi%i h.&_l‘t ngi c:“)c va cac | [11]
khia canh vit li san pham tir ngh coc
Tinh bot dang hat | Tinh bét ngd co ham heong
RS2 | vd1 da hinh B hodc | amyloza cao, khoai tay séng, | [11]
C tinh bt chudi séng
Thie pham giau tinh bét qua 1
RS3 | Tinh bét cai tién qui trinh ndu chin va dé [12]
ngubi/lam lanh
Tinh bdt bién d6i héa hoc
duoc hinh thanh bang lién
) w1 i iz | ket chéo, ete hoa hodc este
RS4 ;’;flhz‘-:;;” d0IVE |} 5a Mot s6 loai thyc phim (131
: : c6 chiza tinh bét bién tinh
nhwe mot 50 loai banh mi va
banh ngot
. Co nguon goc tir sy hinh
RS3 ihllg: hop amylose- thanh cac phic hop amylose- [14]
P lipid théng qua cach che bién

lai din dén viéc t6 chic lai cac chudi tuyén tinh
ctia tinh bot thanh mot cu tric méi c6 kha niing
chbng lai su thity phan bdi cdc enzyme tiéu hoa,
goi 12 RS3 [15]. Khi 1am néng din dén su phan
tan tinh bdt cd amylozo cao, su phan tach va pha
vo cla ca amylozo va amylopectin xay ra va do
d6 hinh thanh chudi tuyén tinh ngan hon. Trong
qua trinh tiép theo, viéc 1am ngudi cac chudi nay
sé din dén sy hinh thanh cic tip hop xoan kép
day dic hon va bén hon dé€ kho bi thiy phan. Do
d6, RS dudc tao ra bang cach nay c6 kha ning
chiu nhiét t&t hon va dudc stt dung nhu mot thanh
phan dinh dudng bd sung cho thuc phim [16].

Phuong phap hoa hoc

Qua trinh thiic d4y su bién ddi clia cac loai hat
tinh bot biang héa 1ong, acetyl héa, phosphoryl
héa, oxy hoda, hydroxypropyl hoa, ester hoa va
két hop cdc bién phap xi 1i nay d€ tao thanh RS4
[17], két qua dugc trinh bay tém tat & Bang 2.
Trong qué trinh oxy héa, cac thube thit nhu oxy,
ozon, natri hypoclorit va hydro peroxyt, cacbonyl
va cacboxylic dugc st dung. Cac nhém dudce tao
ra lam can tré cac enzyme ti€u hoa tinh bot [23],
[21].

Remya et al. [24] di san xuat RS4 tif tinh bot
khoai tay, san, khoai lang, chudi va dau ling biang
axit citric (CA) véi ti 1€ khao sat 20%, 40% va
60% axit citric theo trong lugng khd cida tinh bot,
pH 3.5, tron ki, 0 6 nhiét d6 phong trong thdi gian
la 16 gig, va sau d6 dugc gitt § 60°C trong 06
gid. Hon hop nay dudc tiép tuc 1am kho & 130°C
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Béng 2: Phuong phéap héa hoc dé€ lam ting
tinh bot khang loai (RS4)

CONG NGHE SAU THU HOACH

Béng 3: Phuong phdp héa hoc dé lam ting
tinh bot khang loai IV

trong 02 gid. Cubi ciing, 1am mat dén nhiét do
moi trudng va rira nhiéu 1an bang nuée dé loai
bd céc chit khong phan ng véi axit citric. Két
qué cua thi nghiém dugc thé hién & Bang 3 véi
tinh bot ti€u héa nhanh (RDS), tinh b6t ti€u hda
cham (SDS), tinh bdt khang tiéu hoa (RS) [24].

Két qui ctia Bang 3 cho thdy, ham lugng RS
tang 1én khi lugng axit citric tang 1én. SDS ciing
ting theo ngoai trli cic mau chudi va diu ling.
Két qua nay cho théy ti 1& thay thé axit citric cao
hon, lugng RS va SDS 16n hon. Diéu d6 c6 nghia
1a axit da thay ddi ciu tric tinh bot va can trg su
thdy phan ctia enzyme. Két qua ciing thu dudc
dbi véi tinh bot san bién tinh bdi citrate trong
mot nghién cu ctia Mei et al. [25], khi ndng
do axit citric tang 1én, cac nhém hydroxyl trong
phan ti tinh bdt c6 thé dugc thay thé bang nhém
citrat, dan dén su tao thanh tinh bot citrat lién két
chéo chéng lai thiy phan cic enzyme tiéu hoa va
lam tang ham lugng RS. Sy gia ting ham luong
SDS ¢6 thé 1a do sy xam nhap cla phan ti axit
citric vao tinh bot, 1am tri hodn su tin cong clia
enzyme [25]. Nghién ciu cia Pham Van Hung
et al. (2016) da bdo cdo rang axit citric va xi
1i nhiét do 4m ctia san va tinh bot khoai tay din
dén ham luong RS 1an lugt 12 40,2 va 39,0%, cao
hon so v6i ciac mau gbe [26].

. Loai ua trinh . Trich T 15 ES

Phuong PhaP | inn bat hl')?hoc chinn | Nhnxét | g G| RDS %) | SDS (% RS (% T“; c,nnhh':hf,—:o
7 "~ [Chwéi | Gamhidtdén | au (%) %) %) "0&%1')‘“

bmmenzaton | N8 sdp ;?::C et aititq | U0 D0 | 865:032°| 105=0.12%| 4.00=0035° 831152

Stdungmari | Gidi han & Pl | 64.0:022¢| 17.10.23%| 18.8=0.01= 66.920.21%

Péauxanh | trimetaphosphat | dung  khéng P2 48.10.9%9 | 199+1.00%| 31.9:0.01= 6410148

Ngbd v natri vuot qud P3| 37.62034°| 21.2=044%| 41.1+030¢ 57.8+031k

Lhosphoryl 3:2: e | e s 1) CO_| 78.120239| 203+0.129| 162048 913268

Liogwo | kiim(dhotse s | iy fm bicn R T N T B KT N R N

S ool C3 3785077 2242058 39620543 59.420.50F

B& sung ctia axit | Giam tho: gian SO0 | 82.220.25°| 14.20211| 36038 /86.353.12°

Carboxymethyl | Khoai tay | MOR0loroacetic | khi xir 1 vi SI_ | 61.420.60°| 16.1=0.04%| 2232005 66.220.11%

héa | Gao pong diculien | song | S2_ | 563=1.152| 169+1.008| 26620665 64,720,695

e | hrs ke 3| 42020.661| 18.3+0.65% | 39520743 59.6=1.20%

- Bom Oy, FOn, L0 | 93.9:1.74°| 0.8:059"| 53=0.00° 88.81 40°

O b E?“ . O1 & méitromg | RS téng khong | L1 | 53.120.74%| 19.1=1.74%| 27.6+0.67 65.2:0 645

*y hod Bin oo | kiém trong 30 déng ké (21 L2 | 44240205 17805428 379+031° 618023

; pht L3 | 400£0.14%| 10920.75=| 488061 55820350

Gao Xir li bing vinyl | DO Sune 16% B0 | 816+031° 1560.12%] 3.01=0.28¢ 83.9+0.70¢

Acetylhéa | D07€ axctat (30°C, vinyl axetat i |-, ) Bl | 5132009 | 185:009%| 301002 64.420 74

Nt 5 gid) dR;gké e B2 | 413=01=| 221033%| 364027 61.2£0.10°

B3 | 35540287 | 16.5:046% | 47.920.08° 55620241
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Ghi chu: * Gid tri trung binh trong méi cot ¢

cing chit cdi trong chi sé trén khong khdc nhau

ddng ké: PO, CO, SO, LO va BO: tinh bot ho héa
chua bién tinh ciia khoai tdy, sdn, khoai lang,
ddu ling va chudi; P1-P3: tinh bot khoai tdy

bién tinh; C1-C3: tinh bot sdn bién tinh; S1-S3:
tinh bot khoai lang bién tinh; L1-L3: tinh bét
ddu ldng bién tinh; B1-B3: tinh bt chudi bién
tinh.

Phuong phip san xuit RS3 két hop ding
enzyme

Céc phuong phdp xi li bang enzyme tip trung
vao viéc phan nhanh cic lién két «-1-6 amy-
lopectin béi pullulanase va isoamylase din dén
sap xép lai cAu tric phan ti tinh bot trong qua
trinh thoai hoa [27]. Cac enzyme khac nhu « va
B-amylase dugc st dung dé€ thiy phan céc ving
vd dinh hinh cta tinh bdt va tao mdt cau tric
tinh thé chit ché. Do d6, muc tiéu cta viéc st
dung enzyme phan nhénh 13 dé thdy phan chudi
nhanh amylopectin va tao cic mach tinh bot tuyén
tinh hon, tiép theo 1a su phan hiy ngudc tao ra
RS3 cao hon. Tuy nhién, dé€ dat dudc hiéu suit
st dung enzyme tbi da, cic diéu kién khio sit
nhu pH, nhiét do va thoi gian phan tng tdi uu
can dugc kiém soat chinh xdc. Ngoai ra, mot sb
phuong phap tao RS3 khi dung céc loai enzyme
khac dudc trinh bay 6 Bang 4.
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Béng 4: Phuong phdp enzyme dé lam ting

tinh bot khang

Enzyme Tinhbge | Q04 trinh sé dyng Nhin xét Trich
enzyme dan
. Ngd Hép hoi, rdi 620 | - Thoi gian dai N
Pamylase |70 o sityvi Pamylase | - RS tang gip dsi | 2
B-amylase va . . . | B-amylase két hop | Lwong enzyme téi a
Pullulanase Tinh bt ngd w1 Pullulanase vu la quan trong [29]
BS suna 1 - Cén dwoc ndn
Neb sip ; ‘? g,l 00 chin trude 46
Isoamylase | Loamisdp | “O20 2595702 | Thai gian phan [30]
- . . | nguyén héu (50°C. | . L :
Khoai tay sdp 24 gi) g dai .
& - RS3 tang ddng ké
Khoai tay Bk thA o
es | antr .. .. | -Cancéthdi gian
Pullulanase | K10a mi. ddu | 40U/g, 10gid tai | ooy 27
tay déu dwoc | 50°C o ..
-4 - Thén gian dat
ho héa

Phuong phiap ding enzyme két hop xir Ii
nhiét

Arp et al. [31] da san xuét RS3 tif tinh bot mi
(NS - Native wheat starch) va enzyme pullulanase
(EC 3.2.1.41) (Hinh 1). Tinh bot da dugc bién
tinh bang cach xi 1i nhiét va bang enzyme. Dau
tién, huyén phu NS (10% w/w trong nudc ct
nuée) dudc hd héa trong ndi cach thiy & 85°C
trong 30 phiit, c6 khudy. Sau d6, cic méu dugdc
lam lanh va 4 (b6 sung enzyme pullulanase 20
ASPU/g NS) trong ndi cich thiy & 59°C trong
6 gid. Sau khi 0, cdc mau dugc xi 1i nhiét theo
chu ki bao gdm lam néng huyén phu & 121°C,
30 phiit trong ndi hap; sau dé, bdo quan & 0°C
hodc 4°C trong khoang thdi gian 24 gid dé xdy
ra sy suy thodi tinh bot. Xt 1i 1am lanh theo chu
ki dudc lip lai bon lan. Tiép sau, san phim thu
dugc sé dong khd va nghién thanh bot. Cac miu
thu dugc bing quy trinh nay dugc ki hiéu 1a RSp0
va RSp4 tuong ting 0°C hodc 4°C. Ngoai ra, cac
mau ciing dudc xi li gibng nhau nhung khong bd
sung enzyme, dudc ki hiéu 1a RSO va RS4. Két
qua cho thiy khong cé su sai khiac ham lugng
RS3 tao thanh, d6i véi RSp0 va RSp4 c6 su khac
biét vé céu tric vi mé cua tinh bot va thudc tinh
ddn ciing nhu kha ning tiéu héa. Hon thé nita,
nhiing sén phdm t RSp0 va RSp4 nay c6 kha
ning chdng lai qud trinh thity phan do «-amylase
va giam dén 66% chi s dudng huyét uéc tinh
trong 6ng nghiém. Ti 1& tiéu héa thip 1a do c6
su thodi héa ngudc va ciu triic vi mo nhd gon céc
loai tinh bot nay khi ¢ x@ 1i enzyme pullulanase.
Két qua nghién citu da khang dinh ring tinh bot
lda mi c6 thé 12 mot ngudn tét cla tinh bot khang
loai IIT [32].
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Huyén phi tinh bot mi (10%w/w)
H6 hoa & 85°C, 30 phit, c6 khudy
BG sung pullulanase 20 ASPU/g NS

Lam lanh va i cach thiy ¢ 59°C, 6 gi¢ Lam lanh va u cach thuy ¢ 59°C, 6 gio

Lam nong ¢ 121°C, 30 phit
l Chu ki lgp lai 4 lan

Bao quan ¢ 0°C va 4°C, 24 gio

Hinh 1: Qua trinh thu nhan RS3
tu tinh bot lda mi

Phuong phap san xuit RS5

Tinh bot khang ti€u hoa loai V (RS5): 1a tinh
bdt c¢6 su hinh thanh cic phic hdp amylose-
lipid, trong d6 chudi xoin amylose dugc bao boc
xung quanh cac phdi ti lipid. Hién nay, c6 nhiéu
nghién ciu lién quan dén phuong phép tao phiic
hop amylose-lipid.

- Phuong phéap cd dién: Dimethyl sulfoxide
(DMSO) do Eliasson and Krog dé xuit dau tién
[33] va phuong phdp kiém do Karkalas et al. d&
xuét [34] cho thiy rang linoleic (axit béo omega-
6) lién két amylose tao phuc axit (CLA), RSS5 tao
thanh c6 dang hinh cau. Tuy nhién, DMSO dudc
biét 12 tao ra nhiing thay ddi 16n va c6 kha ning
gy dot bién. Vi vay, viéc st dung dung dich dé
san xuat RS5 nhu mot phu gia thuc phdm khong
dugc khuyén khich. Phuong phap kiém dugc Seo
et al. [35] nghién ctiu bﬁng cach hoa tan tinh bot
trong NaOH & nhiét do phong, sau d6 nang 1én
dén 90-125°C, diéu chinh pH bing cach thém
HCI, tur ti thém chét béo (da tron véi etanol)
vao, khudy manh va ha dung dich xudng nhiét
dd phong dé€ tao ra két tia. Phic chét két tia
dugc phan tich ra bang cach li tim va sau d6
dugc rira ki nhiéu 1an véi nuée va dietyl ete hoiic
etanol dé€ loai bé phan con lai tinh bot va FA
(axit béo). Trong nghién ctiu nay, Seo et al. [35]
da két luan rang pH ctia moi truong phan ng anh
hudng dén ca viéc thu hdi FA va tinh bot, sau d6
dat dén cuc dai khi phan ting xdy ra trong diéu
kién trung tinh cho axit stearic va oleic thudng
dugc st dung d€ tong hop RS-5, luong FA trong
phtic chéit sé ting 1én khi phan dng xay ra tai
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nhiét do 60°C [35].

- Phuong phép enzyme: Arijaje et al. [36] cho
thiy tinh bot khoai tay sau qua trinh acetyl hoa,
khit phan nhanh va xi li bing enzyme f3-amylase
din dén luong phic tap dang ké nhét 1a axit
linoleic trong phic ALC khong hoa tan. Mic
du nhitng 1gi ich nhu kha nang tao phiic hgp
amylose-lipid phu hgp, nhung loai enzyme sui
dung trong qud trinh téng hdp lam cho phuong
phdp nay rit ton kém va néi chung 1a khong thich
hop cho san xuit quy mod 16n.

- Phuong phdp cd nhiét: Méc du cac phudng
phdp c6 dién va phuong phap enzyme da dugc
st dung thanh cong trong phong thi nghiém, cac
nghién ctiu gin diy tap trung vao phuong phap
co nhiét vi chung phu hgp hon véi chi phi, an
toan thuc phdm, va san xuit quy md 16n. Nhiing
phuong phap thudng dudc sit dung nhit bao gom
h4p hoi nude, ép dun, xi 1i nhiét uét, ndu 4p suét,
va siy phun khi st dung nguyén liéu 1a tinh bot
c6 bo sung lipid [37].

IV. KET LUAN

Tinh bdt khang tiéu héa (RS) ngay cang dudc
cac chuyén gia dinh dudng va nha khoa hoc quan
tdm vi cac dac tinh héa 1i cling nhu tic dung y
hoc ctia n6. O Viét Nam, rit nhiéu ngudn nguyén
liéu nhu khoai tay, ngii coc, chudi xanh, khoai
lang, qui sake... hodic phu phim trong sin xuét
thyc pham nhu hat mit, hat xoai, hat siu riéng
c6 chia tinh bot khang. VAn dé can gidi quyét
1a 1am sao d€ khai thac sém ngudn nguyén liéu
nay, bién ddi dé€ thu dudc tinh bot c6 ham lugng
tinh bdt khang cao hon, va tng dung nd trong
ché bién thuc phim hoiic cic san phidm c6 ldi
cho sic khoe, nham ning cao gia tri va phat huy
tiém ning y hoc cda tinh bot khang.
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