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Toém tat

Pit van dé: Céac loai nua thudc chi Amorphophallus sp, c6 nhiéu tac dung tot nhu giam nguy co giy
béo phi, dai thao dudng, ting lipid mau va ting cholesterol mau. Thong bao nay 1a két qua nghién
ctru vé ham lugng va mot sb tinh chat Iy hoa ctia bot glucomannan tach chiét tir loai nua trong & Thira
Thién Hué. Pdi twong nghién ciru: Than ré loai nua dugc trong ¢ xd Quang Tho, huyén Quang Dién,
tinh Thira Thién Hué, c6 tén khoa hoc 1a loai Amorphophallus paeonniifolius (Dennst) Nicolson (nua
chudng) — Ho Ray Araceae. Phwong phap nghién ciru: Xac dinh cic ham luong va céac tinh chat
1y héa bang nhiéu phuong phap phdi hop nhu sir dung enzyme, héa hoc, hoa 1y, phuong phéap pho,
khuéch tan trén dia thach, phan tich tia laze. Két qua: ba xac dinh dugc ham lugng tinh bot, ham lugng
glucomannan, cac thong sb hoa 1y va cac chi tiéu vi sinh vat clia bot glucomannan nghién ciru. Két luén:
Tu cac két dat duge da xay dung dugc tiéu chuin chét luong bot glucomannan thanh phém chiét xudt tir
loai nura trong & Thira Thién Hué.

Tir khoa: Glucomannan, tinh bot, f-amylase.

Abstract
THE PHYSICOCHEMICAL PROPERTIES OF GLUCOMANNAN FLOUR OF
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Background: There are many beneficial effects such as reducing the risk of obesity, diabetes,
hyperlipidemia and hypercholesterolemia from Amorphophallus sp. This reports are research results
of physicochemical properties of glucomannan flour from tubers of Amorphophallus paeoniifolius
cultivated in Thua Thien Hue. Materials: Glucomannan flour from tubers of Amorphophallus
paeoniifolius (Dennst) Nicolson — Araceae cultivated in Thua Thien Hue. Method: Identify the
quantity and physicochemical properties by many methods such as using enzymes, chemistry, physical
chemistry, spectroscopic methods, laser analysis. Results: Identified starch and glucomannan quantity,
physicochemical properties and indicators of microbiological of glucomannan flour. Conclusion: From
the achieved results set up quality standards of glucomannan flour from tubers of Amorphophallus
paeoniifolius cultivated in Thua Thien Hue.

Key words: Glucomannan, starch, p-amylase.

1. PAT VAN PE trong nhitng dia phuong c6 trong nua nhiéu trong
O Viét Nam, nua co khoang 25 loai, phan bdrai  ca nude. Nua & Thira Thién Hué duogc xac dinh 12
rac & mot s6 ving mién. Thira Thién Hué 1a mot  loai Amorphophallus paeoniifolius. Céc loai nua
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thudc chi Amorphophallus sp., dugc st dung tu
Xa Xua trong y hoc ¢0 truyén Trung Qudc va ngiy
nay da tré thanh mot loai thuc pham chirc ning
phé bién khong chi tai cac nudc chau A (Trung
Quédc, Han Qudc, Nhat Ban) ma con & chau Au
va & My. Bot tir loai nua Amorphophallus konjac
d3 qua ché bién va ban trén thi trudng dugc goi la
Konjac Glucomannan dugc st dung dé giai doc,
Gic ché khéi u, diéu tri bénh hen, ho, thoat vi, dau
nguc, chita béng, céac r6i loan huyét hoc, rdi loan
sic t6 da va duoc dung l1am thuc phdm chirc ning
c6 tac dung giam nguy co gay béo phi, dai thao
duong, tang lipid mau va tang cholesterol mau
[3]. Glucomannan 13 polymer thién nhién c6 nhiéu
tinh chat dic trung nhu tao dung dich c6 do nhdt
cao, tao gel on dinh, khong ddc... nén con dugc
{mg dung trong nhiéu linh vyc khac [8].

Nghién ciru trude ddy cua ching t6i da cong bd
vé thanh phéan héa hoc, ciu tric va tac dung ctia bot
glucomannan tach chiét tir loai nay [6], [9]. Thong
bao nay 1a két qua nghién ctru tiép theo vé ham luong
va mot s6 tinh chét Iy hoa cta bot glucomannan tach
chiét tir loai nwa trdng & Thira Thién Hué.

2.POITUQNG VA PHUONG PHAPNGHIEN
cUuu

2.1. Péi twong: Than ré loai nua duge trong
¢ xa Quang Tho, huyén Quang bién, tinh Thira
Thién Hué. Mau nguyén liéu (than ré, canh, la
va hoa) dugc PGS. TS. Tran Vin On, bd moén
Thyc vat Dugc, Truong DPai hoc Dugc Ha Noi
giam dinh tén khoa hoc 1a loai Amorphophallus
paeonniifolius (Dennst) Nicolson (nua chuong) —
Ho Ray Araceae.

2.2. Héa chit va thiét bi: acid trifluoroacetic
(TFA), H,SO, dam ddc, phenol, pyridine, toluene,
CH,COOH, EtOH 96°, EtOH tuyét dbi, MeOH,
n-butanol, acetone, ethyl acetate, HCI, CHCI,
CuS0,.5H,0, kalinatritartrate, CH,COOH, acid
citric, Al(SO,),, enzyme a-amylase (Sigma).
Nuéc cét, NaCl khan, NaCH,COO.H,0. MgSO,
khan. Dung dich axit acetic 1% trong ACN. Bot
lam sach PSA (primary secondary amine). Dung
dich noi chuan Pentachloronitrobenzene.

Thiét bi mdy méc: may khudy tir, can dién tir
hién s6 Satorius (d6 chinh xac 102 g), can phan
tich dién tir hién s Satorius (d6 chinh xac 10 g),
may do cong huéng tir NMR, may do phd hong

ngoai FT-IR, tu séy Memmert UNB 400, hé théng
GC-MS-HP-6890. L6 nung, may vortex, may ly
tam lanh, may c6 quay chan khong c6 lam lanh.
May phan tich kich thudc hat bang tia laze SALD-
2101 (Shimadzu- Nhat Ban).

2.3. Phwong phap nghién ciru

2.3.1. Chiét tich bét Glucomannan

Cu nua duge ria sach dét cat, cat nho va xay
vO1 nudc thanh bot nhdo. Bot nhao dugc thém
nude, loc, vit bo phﬁn ba va thu dich nuéc. Bé
dich nudc qua dém, bot thd ling dudi day. Gan
b6 phan nuée va dich huyén phu phia trén, thu lay
phan bot. Sau d6 lai thém nudc vao bot thd, quay
déu, dé ling qua dém. Ly phan bot tho ling, sdy
kho (1a bot duge dua vao nghién ctru).

2.3.2. Phwong phdp tinh ché logi tinh bjt

- Dinh tinh tinh bt trong bét glucomannan bang
phan tmg thily phan voi xuc tac enzyme a-amylase:
Thyc hién phan Gng thuy phan bot glucomannan
phéan tan trong nén thach da nhuém mau trén dia
petri v&i xic tac enzyme a-amylase (Sigma). Mau
d6i chimg 1a tinh bot tinh khiét phan tan trong nén
thach da nhuom mau trén dia petri ¢ ciing diéu kién.

- Logi tinh bét trong bét glucomannan bang
phdn ung thiy phan voi xiic tac enzyme a-amylase:
Str dung enzyme a- amylase (Sigma) lam xtc tac
thuy phéan tinh bdt c6 trong mau & diéu kién hoat
dong cua enzyme, c6 sir dung may khudy tir. Mau
sau do loc gan nhiéu 1an, thtr dich loc béng thudc
thir Fehling. Thyc hién nhiéu lan dén khi khong
con duong khtr tao thanh.

2.3.3. Phwong phadp dinh tinh va dinh luong
bét glucomannan truwéc va sau khi tinh ché

- Pinh tinh bang phd IR

- Pinh luong thanh phan khoang: sir dung
phuong phap ICP-MS va AAS.

- Dinh lugng thanh phan protein: st dung
phuong phap Kjeldahl.

- Pinh luong thanh phan tinh bot bang enzym.

Nguyén tic:

+ Téng luong polysaccharide c6 kha ning phan
tan trong nudc gom tinh bot va glucomannan duoc
xéc dinh bang phuong phap phenol- acid sulfuric.

+ St dung enzyme a- amylase (Sigma) lam
xuc tac thuy phéan tinh bot ¢ trong miu ¢ diéu
kién hoat dong cia enzyme, c6 st dung may
khudy tir. Diéu kién : nhiét do u: 5 °C, thoi gian
U: 6 gid dé co chit phan tan déu trén nén thach.
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Diéu kién phan ung: 35 — 37 °C ¢ pH = 7 (trong
dung dich dém KH,PO,: K HPO,, thoi gian phan
(mg: 48 gio, ndng d6 enzyme a-amylase: 0,1
gam/l gam mau).

+ Xac dinh lugng tinh bot da bi thuy phan:
bang cach dinh lwong dudng khir tao thanh theo
phuong phap Bectoran - Luxisun. Nong d6 dich
thily phan: 25 g bot glucomannan/l. Sau khi tién
hanh thuy phéan Ian thi nhat, phan miu chua thuy
phan duoc tach ra, bo sung enzyme va tiép tuc
thuc hién phan Gng thuy phan. Lap lai cho dén khi
nao phan ung khong con xay ra nira.

+ Pinh tinh lai glucomannan sau tinh ché bang
phd IR va phd 'H-NMR.

+ Ham luong glucomannan dugc xac dinh
bang phuong phap phenol- acid sulfuric.
va so sanh v&i két qua tinh tir tong luong
polysaccharide c6 kha ndng phan tan trong nudc
trur di ham lugng tinh bot.

2.3.4. Cdac phwong phdap xdc dinh cdc tinh
chit ciia bt glucomannan:

- Phuong phap khdi luong dé xac dinh d6 am [4].

- Phuong phap tric quang tao mau véi hdn hop
phenol-acid sulphuric, dung dich tao thanh c6 do
hap thy cuc dai tai budc song A = 490 nm dé xéac
dinh ham lugng carbohydrate [5].

- Phuong phép Kjeldahl x4c dinh ham luong
nito tong [4].

- Tro héa miu bang nhiét & 525 °C. Sau dé
xac dinh ham luong tro bang phwong phap khdi
lugng [4].

- Xac dinh cac chi tiéu vi sinh vat: Theo TCVN
4884: 2005 (ISO 4833:2003) (Xac dinh vi sinh vat
trong thuc pham va thirc an chin nudi. Phuong
phap dinh luong vi sinh vt trén dia thach va ky
thuat dém khuan lac & 30°C).

- Xac dinh du lugng hoa chat thuc bao vé
thue vat [3]: Mau dugc chiét trong dung dich axit
acetic 1% trong Acetonitril (ACN), MgSO,, NaCl
va CH,COONa. Mau dugc lam sach t6t boi cot
chiét tach pha ran va dinh lugng trén thiét bi sdc
ky khi voi cac detector MS, FPD, ECD. Gidi han
phat hién ctia phuong phap > 0,01mg/kg.

- Phuong phép xac dinh kich thudc hat:
bang may phan tich kich thuéc hat bang tia laze
SALD-2101 (Shimadzu- Nhat Ban). Nguyén ly
hoat dong: Su tuong tac nang luong cua tia laze
v6i vat chat dugc phan tan trong dung dich trong

binh khuay s& lam thay d6i tinh chat nhiéu xa cua
chum tia d6. Theo ddi su thay doi dé xac dinh
kich thudc cua vat liéu can do ¢& hat.

3. KET QUA VA BAN LUAN

3.1. Tinh ché va xac dinh ham lwong
glucomannan trong bt glucomannan

3.1.1. Ham lwong carbohydrate tong sé

Xay dung dudng chuan: Puong chuan duoc xay
dung trong khoang nong do 0 - 125 pg/mL. Do tuyén
tinh ctia mat d§ quang cua cac dung dich D-glucose
chudn v6i nong d6 sau khi xtr 1y bang phenol-acid
sulfuric duoc chi ra & hinh 1. Hé s6 twong quan R dat
yéu cau: 0,995< R< 1 hay 0,99 <R?< 1.
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Hinh 1. BPuong hdi quy tuyén tinh biéu dién
su phu thudc cia mat do quang vao néng do
D-glucose

Ham lugng carbohydrate tong so: duoc xac
dinh bang phuong phap phenol-acid sulfuric. Két
qua dugc trinh bay ¢ bang 1.

Bang 1. Ham lugng carbohydrate tong s6

TN Car})ohydrate Carbohydrate téng
tong (%) trung binh + € (%)
1 94,50
94.20 94,40 + 0,17
3 94,50

Ham Iugng carbohydrate dugc xac dinh
bang phuong phép tric quang, thu duoc két qua
ham luong carbohydrate tong 1a 94,40 + 0,17%
(P= 0,95, n=3). Két qua trén cho thay trong bot
glucomannan chira chu yéu 1a carbohydrate, phan
tap chét con lai rat bé.

3.1.2. Tinh chit dic hiéu ciia enzyme doi véi
tinh bt

Tién hanh thuy phan c6 xic tic enzyme
a-amylase tinh khiét (Sigma) trén dia petri véi co
chét 1an luot 14 tinh bot (c6 lién két a-glucoside) va
CMC (c6 lién két b-glucoside). Két qua thé hién
trén hinh 2.
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Hinh 2. Két qua thuy phan c6 xuc tac enzyme a-amylase trén dia petri voi co chat khac nhau:
(1) Co chét 1a tinh bot; (2) Co chat la CMC
Hinh 2 cho thdy enzyme a- amylase chi xtc tic ~ va sau khi tinh ché: Véi phuong phap tinh ché
cho phan Gng thuy phan tinh bt ma khong thuy  glucomannan tir bot glucomannan dugc trinh bay
phan CMC. & muyc 2.2.3, két qua dinh tinh bang phd hong
3.1.3. Dinh tinh va dinh lwgng tinh bdt va ngoai cua glucomannan trudc va sau khi da tinh
glucomannan trong bot glucomannan trwde  ché dugc trinh bay ¢ hinh 3.
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Hinh 3. Pho hong ngoai ciia glucomannan trude va sau khi da tinh ché
Két qua ¢ hinh 3 cho thdy ph6 hong ngoai cia 14 pic 867 cm! dic trung cho lién két a-glucoside
glucomannan trudc va sau tinh ché co su twong  khong con. Diéu nay 1a hop 1y vi pic nay dic trung
déng, chung to cAu truc cla glucomannan tan thu  cho tinh bot va da bi loai di sau khi loai tinh bot.
duoc sau qua trinh tinh ché hau nhu khong thay doi Két qua xac dinh ham lugng tinh bt trong bot
s0 vOi glucomannan ban dau, chi c6 su khac biét glucomannan dugc thé hién & bang 2.

Bang 2. Ham luong tinh bot trong bot glucomannan trudce va sau khi da tinh ché

. Ham lugng tinh bot (%)
Lan thuy phan - -
Trudc tinh ché Sau tinh che
1 5,49
2 1,29 .
3 0.84 Sén pham sau thly phan
2 0’32 khong phat hién dugc
2 bang thuoc thir Fehling va
3 : 0.10 : Fe,(SO,),
6 San pham sau thuy phan khong phat hi¢n duogc bang
thudc thtr Fehling va Fe (SO,),
2 Nho hon gidi han phat hi¢n
Tong 8,04 duogc cua phuong phap

Nhu viy c6 thé thay rang sau tinh ché, mau thu duoc khong con cé chira tinh bot, hay néu c6 thi ¢
gi4 tri rit bé, nho hon gidi han phat hién cua phuong phép.
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Dinh lwong glucomannan

(a) Trude khi tinh ché

- Ham luong téng polyose (carbohydrate) xac
dinh bang phuong phap phenol-acid sulfuric- tric
quang (bao gdm tinh bot va glucomannan): 94,40
+0,17 (%)

- Ham lugng tinh bot: 8,04%

- Ham lugng glucomannan xac dinh bing
phuong phap thura tru: 94,40 — 8,04 = 86,36%

(b) Sau khi tinh ché: Ham lugng tong polyose
(carbohydrate) xac dinh bang phuwong phap phenol-
acid sulfuric- tric quang: 97,24 + 0,24 (%). Ham
lugng tinh bot: sau khi thuy phan, khong phat hién
dugc bang thude thir Fehling va Fe (SO );- Do do
ham lugng glucomannan xac dmh bing phuong
phap thtra trir theo phuong phdp nay: 97,24 +
0,24 (%). Sau khi loai hoan toan tinh bot va cac
tap chét 1a nhitng chét tan duogc trong nudc, bot
glucomannan sau qua trinh thuy phén thu dugc la
glucomannan tuong ddi tinh khiét.

3.1.4. Cdc thong so héa Iy va mét so chi tiéu
ciia bt glucomannan thanh phim

Bot glucomannan thanh pham thu dugc sau

qué trinh chiét xuat da duoc dénh gia cac chi tiéu
chat luong san pham.

3.1.4.1. D6 am:

Thanh phdm bot glucomannan ¢6 d6 4m trung
binh 1a 8,11 + 0,25% (P = 0,95, n = 3), gia tri ham
kho 1a 100,00 — 8,11 = 91,89% tinh trén nguyén
liéu kho thuong.

3.1.4.2. Ham luong nito tong so:

Ham luong nito téng sb trung binh 1a 1,21 +
0,15% (P = 0,95, n = 3). Ham lugng protein trung
binh trong mau nguyén liéu 1a 1,21 x 5,7; tic 1a
khoang 6,90 + 0,86% (P = 0,95, n = 3), trong do
5,7 1a hé s6 chuyén doi tir nito sang protein thyc
vat [4].

3.1.4.3. Ham luong tro:

D9 tro trung binh ctia mau bt glucomannan 13
1,12+ 0,01% (P= 0,95, n=3), nhu vdy ham luong
chat khoang trong mau bot glucomannan rat thap.

3 1.4.4. Dinh lwong cac kim logi ndng trong
muoi khoang va SO,

Két qua xac dlnh ham luong mot s6 kim loai
nang va SO, trong mau nghién ctru dugce trinh bay
O bang 3.

Bing 3. Ham lugng mot s6 kim loai ning va SO, trong bot glucomannan thanh pham

STT Chi tiéu Pon vi tinh Phuong phap xac dinh Két qua
1 Ham luong Hg mg/kg AOAC 971.21 (2010) KPH (<0,05)
2 Ham luong As mg/kg AOAC 986.15 (2010) KPH (<0,05)
3 Ham lugng Pb mg/kg AOAC 999.11 (2010) KPH (<0,05)
4 Ham lugng Cd mg/kg AOAC 999.11 (2010) KPH (<0,05)
5 Ham lugng SO, mg/kg PK2-F06 KPH (<0,05)

Ghi chu:KPH: Khong phat hién (gioi han cua phwong phap la > 0,05 mg/kg).

Trong bdt glucomannan thanh phim, ham
luwong cac kim loai nang va SO, nho hon gi¢i han
cho phép trong thuc pham theo quy dinh 46/2007
QDP-BYT cua B9 Y té ban hanh ngay 19/ 12/2007
Ham lugng cc nguyén t6 nay cting déu nam trong
gi61 han cho phép cia WHO vé d¢ an toan cua cac

kim loai nang co6 trong dugc liéu [10].

3.1.4.5. Xdc dinh cac chi tiéu vi sinh vat va du
lwong hoa chdt bao vé thuc vit

Két qua kiém dinh cac chi tiéu vi sinh vat
va du lugng hoa chit bao vé thuc vat trong bot
glucomannan dugc trinh bay ¢ bang 4.

Bang 4. Két qua kiém dinh cac chi tiéu vi sinh vat
va du lugng hoa chat bao vé thyc vat trong bot glucomannan

STT | Chi tiéu [Pon vi tinh [Két qua thir nghiém
Cac chi tiéu vi sinh vat**
1 Coliforms CFU/g KPH
2 E.coli CFU/g KPH
3 S.aureus CFU/g KPH
4 CI. perfringens CFU/g KPH
5 Salmonella CFU/g KPH/25¢
Duw lwong hoa chat bao vé thue vat**
1 Chlorpyrifos- methyl mg/kg KPH (<0,01)
2 Chlorpyrifos mg/kg KPH (<0,01)
3 Dichlorovos mg/kg KPH (<0,01)
4 Cypermethrin mg/kg KPH (<0,01)
5 Permethrin mg/kg KPH (<0,01)
6 Deltamethrin mg/kg KPH (<0,01)

Ghi chu:KPH:Khong phat hién; gioi han phat hién cua phwong phap la > 0,01mg/kg
** Theo Quy dinh cua Bo Y té doi voi thuc pham chire nang (OD 46/2007 QP-BYT ciia Bo Y té ban

hanh ngay 19/12/2007)
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Nhu vay c6 thé thay bot glucomannan thanh
pham khong nhiém céc vi sinh vat kiém dinh va
du lugng thudc hoa chat bao vé thuc vat nam trong
gi61 han khong phat hién duoc.

3.1.4.6. Phan tich kich thuoc hat tinh bot

Nghién ctu kich thude hat bot glucomannan
bang phuong phép phén tich tia laze dugc lam 3
lan dé x4c dinh do lap lai. Két qua cho thiy bot
glucomannan cé kich thugc phan bd chu yéu &
vung 5 — 30 mm.

4. KET LUAN

Tir cac két qua da dat duoc, tham khao quy
chuén k¥ thuat qudc gia ddi véi phu gia thuc pham
- nhém ché pham tinh bot (S6 01/2011/TT/BYT),
dé xuat cong bd tiéu chuin chat luong cho san
phiam bot glucomannan duoc chiét xuét tir loai

nua (Amorphophallus paeoniifolius) thu hai tai
Thira Thién Hué cu thé bao gdm:

- BOt min, mau tréng duc

- C& hat 150-250 mesh ~ 50-100pum (thuc té
5-30um)

- Ham luong polysaccarid téng (polyose) dé
xuit > 80% (thuc té 94,40 %)

- Ham lugng glucomannan dé xuit > 80%
(thuc té 86,36 %)

- D6 am < 10% (thuc té: 8,11%)

- Arsenic < 0,2 mg/kg (thuc té < 0,05mg/kg)

- Chi < 10 mg/kg (thyc té < 0,05mg/kg)

- Cadimi < 0,4 mg/kg (thyc té < 0,05mg/kg)

- Pat cac chi tiéu vé vi sinh: Bot glucomannan
nghién ciru khong nhidm cac vi sinh vat kiém dinh.

- Du luong thudce hoa chat bao vé thyc vat nam
trong gidi han khong phat hién.

Loi cdm on: Két qua nghién ciru nay duwoc thuc hién dudi sy tai tro cua dé tai Khoa hoc va Cong

nghé cap tinh Thira Thién Hué, s6 821/HD-SKHCN.
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