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Nghién ctru nang cao hi€u qua boc vo tiéu den

(Piper nigrum L.)
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TOM TAT

Tiéu trdng la san pham c6 gid tri cao va dwoc thi
truong cdc nude phat trién wa chuéng. Tuy nhién quy
trinh san xudt tiéu trdang hién nay tiéu ton nhiéu thoi
gian va thai ra lwong nudc lon. Nghién ciu cua
chiing t6i da dwa ra hai gidi phdp nham timg buéc
cdi thién nhitng han ché nay. 1 Tiéu den ngdm trong
niede voi ty 1é khoi lwong 1 tiéu : 1 nuwde, giit ¢ 3°C
trong 48 gio, ty I¢ boc vo dat 92,2%. 2. Trong truong

hop diéu kién twong tw trén nhung cé bé sung enzyme
pectinase véi nong dg 4 Ul/ 50 g tiéu dé thity phdn &
nhiét do 40°C trong 4 gio, hiéu sudt béc vé tiéu dat
93,2% trong thoi gian 28 gio ngam. Ham Ilwong
piperine trong tiéu so dat dén 6,58%. QUa trinh gilp
rit ngdn ddng ké thoi gian boc vé tiéu, giam hrong
nwde tiéu ton Qua do han ché duwoc 6 nhiém méoi
truong.

Tir khéa: boc vo tiéu den, anh huong ciia nhiét do, ham luong piperine, pectinase

MO PAU

San pham ho tiéu Viét Nam da co mat tai hon
150 qudc gia. Nam 2011, dién tich trong tiéu cua Viét
Nam dat 55.800 ha, trong d6, dién tich trong tiéu ¢
vung Déng Nam B¢ 14 27.700 ha [9, 11]. Nam 2014,
nganh Ho tiéu Viét Nam di nd luc vuot qua nhiéu
kho khan thach thie va dat dwoc két qua lon ca vé
san xuit va thuong mai. San luong thu hoach, khéi
lugng xuét khau, tong kim ngach va gia ban san pham
déu dat muc ky luc cao nhét tir trudc toi nay. Khoi
lwong xuit khau dat 156.396 tan, ting 16,38% so véi
nam 2013; kim ngach dat 1,21 ty USD, tang 34,72%
s0 véi 2013 [3, 9].

Trén thi truong xuat khiu, gia tiéu den thuong
thép hon tiéu tring tir 1,5-2,5 lan. Tiéu den dugc tiéu
thu chu yéu & cac nu6e dang phat trién. Trong khi do,
tiéu trang duogc thi truong cac nudc phét trién & Chau
Au, Chau M§ va Chéau A wa chudng. Do ¢6 mau sic
hap dan, mui thom ndng va it tap nhidm vi sinh vat
nén tiéu tring dugc sir dung ngay cang rong rai trong
ché bién thyc phim ¢ nhiéu nudc. O nuéc ta, tidu
tring dwoc san xuat véi san lugng thap hon rat nhiéu
S0 Vi tiéu den, trong khi ¢ cac nude khac, xu hudng

chung 1a phaét trién san xuat va ché bién tiéu trang [1,
11].

Hién nay, viéc san xuit tiéu tring cha yéu la san
Xuit thu cdng va ban cong nghiép tur tiéu xanh hoic
tiéu den theo phuong phip ngdm nudc. Qua trinh
ngam nudc thudng dai ngay va thay nuoc nhiéu lan
dén khi vo tiéu théi nhiin méi dem xat vo [8]. Vi vay,
sau khi xat vo, tiéu thuong sam mau, mui khoé chiu va
phai khir mau, khir mui bang héa chét. Viéc phan ra
v6 tiéu chi yéu la phan ra ty nhién nén chi tiéu vi
sinh cua tiéu tring thuong khong dat tiéu chuan. Viéc
sdy tiéu ¢ nhiét do cao trong thoi gian dai dé khu
khuan ciing 12 nguyén nhan gay that thoat cac hop
chat thom bay hoi, lam giam chét lugng san phamfo),
Vi vy, nhiam tim ra diéu kién thich hop cho qua trinh
boc vo tiéu, ching toi thuc hién dé tai: Khao st anh
huong cua mot s yéu td dén kha ning boc vo cua
tiéu den (Piper nigrum L.)

VAT LIEU VA PHUONG PHAP
Nguyén lig¢u

Tiéu den: giéng tiéu Trung. Tiéu gia duoc thu

hai, loai cudng, hat 1ép va phoi ning cho dén khi do
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am con khoang 20%. Dung trong tiéu khoang 570
g/lit.

Enzyme pectinase: do Phong thi nghiém Khoa
Cong nghé Sinh hoc cung cip, ¢6 ngudn gdc tir mdi
truong nudi cdy ban rin chung Aspergillus niger.
Hoat do enzyme pectinase trong ché pham duoc xac
dinh theo phuong phap xac dinh duong khir cua
Miller [7].

Phwong phap tién hanh
Khao sat dnh hweng cua viéc bé sung mirde dén qué
trinh béc vo cua tiéu

Nudc ¢6 vai tro gidp hat tiéu truong né, lam mém
va tach phan vo khoi phan so tiéu. Ti 1é nuéc ngam sé
anh huong dén ti 1¢ boc vo cua tiéu khi cha xat. Trong
thi nghiém nay, ching t6i thay ddi ti 18 theo khbi
lwong (W/w) nudc : tiéu la 1:1; 1:2 va 1:3, dong thoi
khao sat anh huong cua sé 1an bo sung nuée dén kha
nang boc vo tiéu.

Khdo s&t anh hweng cua thoi gian ngdm dén qué
trinh boc vo tiéu

Thoi gian ngdm nudce phu hop s€ gilp vo tiéu boc
tach ra khoi phan so dong thoi rGt ngin duoc quy
trinh ché bién. Trong thi nghiém nay ching t6i danh
gia hiéu qua boc vo tiéu sau cac méc 24 va 48 gio.
Khdo sét dnh huong cua nhiét dé ngdm Ién qua trinh
béc v tiéu

Nhiét do trong qué trinh ngadm tiéu phu hop sé
gilp cac enzyme noi sinh thiy phan cac thanh phan
cua vo tiéu, 1am cho su lién két gitra vo tiéu va phan
so long 1éo. Trong thi nghiém nay chiing t6i danh gia
hiéu qua boc vo tiéu & nhiét do tir 30 dén 50°C, mdi
nghiém thac cach nhau 5°C.

That nghiém bé sung pectinase dé nang cao qué trinh
béc v tiéu

Pectin c6 vai tro lién két cac b6 soi cellulose lai
V6i nhau, gilp ciu tric vo tiéu bén chic. Enzyme
pectinase noi sinh trong vo tiéu cd kha nang lam sy
lién két giira cAc soi cellulose va giira vo tiéu véi so
tiéu long léo. Tuy nhién, hoat d6 pectinase noi sinh
thuong giam sau khoang 24 gio ngam. Chinh vi thé
ching t6i thir nghiém kha ning bd sung enzyme

pectinase véi cac hoat do va nhiét do u khac nhau, hd
tro thém cho qua trinh béc tach vo.
The nghiém nang cap quy mé boc ve tidu

Nham timg budc ap dung quy trinh vao thyc té
san xuat, chung toi da nang cap quy md mdi mé lén
100 lan, sau d6 danh gia hiéu qua béc vo va ham
luong piperine cta quy trinh thir nghiém.

Phuong phap phéan tich
Phuong phap boc v tiéu [8]

Tiéu den dwgc ngdm nudc trong cac erlen theo
cac ty 1€ nudc khdc nhau, gitt ¢ nhiét d6 30°C. Sau
cac khoang thoi gian thich hop, tién hanh boc vo
bang cach cha va vo. Dai vo, siy kho dén do6 am con
khoang 10% va can lai khéi lwong tiéu chua béc vo,
tir d6 xac dinh hiéu suat boc vo theo cong thic:

H (%) = Miieuso / (Mtigu s + Mtieu con dinh vo)

Phuwong phdp danh gia hoat dé cac enzyme trong quéa
trinh ngam tiéu

Ngam tiéu trong nudc & nhiét o 30 °C, sau cac
khoang thoi gian 1; 24 va 48 gio, loc lay dich trong
va xac dinh cac chi tiéu:

Xac dinh ham lugng duong khir theo phuong
phép Miller [7].

Xac dinh hoat @ enzyme cellulase va enzyme
pectinase theo phuong phap Miller [7].

Phuwong phdp danh gia anh huong cua hoat do
pectinase bé sung dén hiéu qua boc vé tiéu

Tiéu ngam trong nuéc sau 24 gio duoc bo sung
enzyme pectinase véi cac hoat do khac nhau: 0; 2; 4;
6; 8 va 10 UI/50 tiéu nguyén liéu. Nhiét d6 nghién
ctru thay ddi trong khoang 30-55°C, mdi nghiém thirc
cach nhau 5°C. Sau do, tién hanh cha vo va xac dinh
hiéu suat boc vo tiéu.

Phuong phdp xdc dinh ham lwong piperine [10]

Ham lugng piperine trong tiéu dugc xac dinh
theo TCVN 9683:2013.

Cho 0,5 g mau di xay va 50 mL ethanol vao binh
cau 100 mL, dun trong téi 3 gid, loc va dinh mic dén
100 mL. Hat 5 mL dung dich va pha lodng 50 lan voi
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ethanol. Dung dich dugc do & budc séng 343 nm
bang quang phd ké va sir dung ethanol 1am dung dich
chuan.

Phirong phdp xir 1§ s6 liéu.

M3i nghiém thie dwoc tién hanh lap lai 5 lan.
Danh gia sai s6 chuan bang chuong trinh phan tich
phuong sai cua phan mém Statgraphic Centurion 15.
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KET QUA VA THAO LUAN
Anh huéng ciia viéec bé sung nuée dén qua trinh
boc v6 caa tiéu

Can 50 g tiéu nguyén liéu cho vao binh tam giac
va bd sung nuéc theo cac nghiém thic khac nhau
(Bang 1), gitr ¢ nhiét dd 30°C. Sau 4 ngay tién hanh
boc vo. Hiéu suit dwoc thé hién ¢ Bang 2 va Hinh 1.

a0

NTZ HNT4 NT3

Nahiém thie

Hinh 1. Anh hudng cua viée bd sung nudc 18n qua trinh boc vo tiéu

Céc ki tw khéc nhau trén mdi ¢t bidu thi muc do sai khac & do tin cay 95%

Bang 1. Noi dung cac nghiém thirc thi nghi¢m

Nghiém thire Noi dung
NT1 Nudc : tiéu theo ty 1€ 1:1 (w/w)
NT2 Nudc : ti€u theo ty 1€ 2:1 (w/w)
NT3 Nudc : tiéu theo ty 1€ 3:1 (w/w)
Nuée : tidu theo ty 18 1:1 (w/w), thay nude 1 1an sau 24 gio, khbi
NT4 1A x Z. a
Iugng nudc bd sung bang khoi lugng tiéu.
Nuée : tidu theo ty 18 1:1 (w/w), thay nudce 2 1an sau 24 va 48 gio,
NT5 A ’ A X+ 1A M A A
khoi luwgng nude bo sung moi lan bang khoi luong tiéu.

Lwong nuwdc ngdm khdng c¢6 anh huéng nhiéu
dén qua trinh boc vo cua tiéu den. Khi ting luong
nuéc Ngam tiéu tir 1 tiéu : 1 nude dén 1 tiéu : 3 nudc,
hiéu suat béc vo dao dong trong khoang 95,20 —
97,33%. Viéc thay nudc nhiéu lan ciing khong dem
lai hiéu qua bdc vo tiéu 16 rang. Trong khi d6, nudc
ngam tiéu c6 mui rat khé chiu; ham luong vi sinh,

chat rin lo lirng cao va la nguyén nhan chinh gay 6
nhidm méi trudng trong qué trinh san xuét tiéu trang.
Viéc giam luong nugc trong qud trinh ngam tiéu sé
giam thiéu duoc luong nuée thai ra méi trudng. Vi
thé, ching toi nhan thay b sung nudc trong qua trinh
ngam tiéu vai ty 1€ 1 tiéu : 1 nude 1a phu hop, dem lai
lgi ich kinh té va giam nguy gay 6 nhiém méi truong.
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Hinh 2. Anh huéng cua thoi gian ngam dén qué
trinh béc vo tiéu. Cac ki tu khac nhau trén mdi
cot biéu thi mire do sai khac & d6 tin cay 95%

Anh hwéng cia thoi gian ngam dén qué trinh béc
Vo tiéu

50 g tiéu den va 50 g nudc dugc cho vao binh
tam giac gilr & nhiét do phong khoang 30°C. Sau cac
khoang thoi gian 24, 48, 72 va 96 gio tién hanh boc
vo. Hiéu suat boc vo duogc thé hién ¢ Hinh 2.

Két qua thi nghiém cho thay hiéu suét béc vo cua
tiéu den ting dan theo thoi gian ngam nuéc. Khi
ngam trong nuwdc, CaC enzyme noi sinh caa trai tiéu sé
thiy phan cac phan tir c6 trong I6p vo, lam cho cau
trdc 16p vo tro nén long Iéo va tach ra khoi phan so
tiéu. Khi d6, cac tac dong co hoc nhu sy cha xat sé
gilp qua trinh béc vo dién ra rat dé dang. Ddi vai tiéu
den c6 d6 am khoang 10 %, 16p v6 thuong bén chic
va gin chat vao so tidu nén qua trinh boc tach nay
tiéu tén tuong dbi nhiéu thoi gian. Tiéu den khi ngdm
trong nudc tir 24-72 gid, hiéu suat boc vo ting tir
75,71-95,29%. Khi ngam tiéu trong thoi gian lau
hon, qué trinh boc vo ting khong dang ké, cac hat
tiéu khdng boc vo hoan toan, nhiéu manh vo gan chat
vao phan so. P& nang cao hon nita hiéu qua b6c vo
tiéu trong thoi gian ngin, ching t6i khao sat anh
huong cua nhiét do o thoi gian ngam 48 gio.

Anh huéng cia nhigt @ ngdm lén qua trinh béc
Vo tiéu

Tiéu den cho vao binh tam giac, b sung nuéc

véi ty 1€ 1:1, gitr & cac nhiét d6 khac nhau: 30, 35, 40,

Hiéu suiit boe vo (%)

100 +

30 35 40 45 50

Nhiét d¢ ngim (°C)

95

Hinh 3. Anh huéng cia nhiét 6 ngam dén qua
trinh boc vo tidu. Cac ki tw khac nhau trén mdi
cot biéu thi muc do sai khac & d6 tin cay 95%

45 va 50 °C. Sau 48 gio tién hanh boc vo. Hiéu suit
béc vo thé hién & Hinh 3.

Nhiét d6 ngdm c6 anh huong dang ké dén qua
trinh boc vo cua tiéu den. Nhiét do tac dong dén qué
trinh truong nudc cua vo tidu, 1am sy lién két giita vo
va so tiéu long Iéo hon. Ngoai ra, nhiét do con anh
huong dén hoat dong cua hé enzyme cellulose,
pectinase noi sinh, 6 vai trd trong viéc lam mém vo
tiéu. Khi ngam tiéu & nhiét do 35°C, hiéu xuat boc vo
dat 92,2 %. Viéc gia ting nhiét do tu 35-50°C khong
lam thay ddi hiéu suat boc vo. Nhiét d6 cao gay wc
ché hoat tinh cua hé enzyme cellulose, pectinase va
cling khong 1am mém hon cau tric cua 16p vo. Do do,
ching t6i nhan thay, nhiét d6 35°C la phu hop cho
gua trinh boc vo cia tiéu den.

Thir nghiém béd sung pectinase dé nang cao qua
trinh boc vé tiéu

Trong quéa trinh ngam, hat tiéu giai phéng ra cac
enzyme nhu cellulase, pectinase dé thay phan cac
phén tir cellulose, pectin trong l6p vo. Tuy nhién,
hoat d6 cua cac enzyme nay khdng cao va thoi gian
ty phan cua 16p vo thuong két thic som. Trong thi
nghiém nay, chung t6i danh gia hoat d6 va thoi diém
hat tiéu ngirng san sinh ra cac enzyme cellulase va
pectinase, 1am co s& cho viéc bd sung pectinase, hd
tro qua trinh boc vo.

Két qua danh gia hoat d6 cac enzyme cho thiy
trai tiéu da san sinh ra enzyme cellulase, enzyme
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pectinase va hoa tan vao dich ngdm. Sau thoi gian
ngdm 1 gio, hoat do céc loai enzyme nay rat thap.
Tuy nhién, sau khi ngdm 24 gio, hoat d6 enzyme
cellulase va pectinase tang 1én rat nhanh, dat lan luot

0,26 va 0,34 Ul/mL nudc ngam tiéu. Sau 24 gio tiép
theo, hoat d6 enzyme cellulase va pectinase khong
thay doi.

Bang 2. Ham lwong duong khir va hoat d6 cac enzyme trong dich nuwdc ngdm tiéu. Céc chit cai khac nhau trong cting mét cot
biéu thi mirc d9 sai khac ctia cac gia tri & do tin cay 95 %

Thoi gian ngdm Ham lugng duong khir
tiéu (gio) (mg/mL) Hoat d6 cellulase (UI/mL) | Hoat d6 pectinase (Ul/mL)
1 0,26+0,02° 0,01+0,01° 0,04+0,022
24 0,75+0,08" 0,26+0,07° 0,34+0,05°
48 0,79+0,06° 0,21+0,02° 0,28+0,04°

Nguyén nhan c6 thé do khi duoc ngit khoi
cudng, vo tiéu san sinh ra ethylene, chat nay dong vai
tro nhu mot hormone thuc vat, sé kich hoat mot loat
cac quéa trinh dan toi viéc tao ra enzyme cellulase va
pectinase. Cac enzyme nay s€ thay phén cac thanh
phan chinh ciia vo tiéu Ia cellulose va pectin tao thanh
cac phan tir duong don. Bang ching la viéc ham
lugng duwong khir trong dich ngam tiéu ting nhanh
sau 24 gio, dat 0,75 mg/mL, va 6n dinh sau 24 gio
ngam tiép theo. Tuy nhién, ham lugng dudng khir va
hoat d6 cac enzyme nghién ciru khong tang sau 48
gio ngam.

Diéu nay cho thiy trai tiéu di ngirng san sinh ra
cac enzyme sau khoang 24 gio va hoat do giam dan
theo thoi gian. Thuc té, dé dat duoc hiéu qua boc vo

tiéu cao, cac phuong phap truyén théng thudng ngam
tiéu trong khoang 7-10 ngay[2, 8]. Trong cac qua
trinh nay, vo tiéu dwoc 1am mém va boc tach khoi
phan 16i c6 thé 1a do hoat dong cua céc vi sinh vat c6
san trén bé mat vo.

Tir két qua trén, ching t6i nhan thiy viéc b6 sung
pectinase vao thoi diém cac enzyme néi sinh cua trai
tiéu ngirng tao ra, c6 thé s& cit dut mdi lién két gitra
cac vi soi cellulose trong 16p vo, tir do gitip gia tang
hiéu qua va rat ngan thoi gian boc vo tiéu. Thi
nghiém khao sat anh huong cua viéc bd sung
pectinase véi cac hoat d6 2; 4; 6; 8 va 10 U1/50g tiéu.
Trén co sé d6, chung t6i xac dinh nhiét do thich hop
cho qua trinh thuy phan. Két qua thi nghiém dugc thé
hién trong c&c Hinh 4 va Hinh 5.
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Hoat a0 pectinase (UI/50g tiéu)
Hinh 4. Anh huéng cua hoat d¢ pectinase bd sung dén qua
trinh boc vo tiéu. Céc ki tu khac nhau trén mdi cot
biéu thi mirc do sai khac & do tin cay 95 %.

30 35 40 45 50 55

Nhiét d§ thiiy phin (°C)

Hinh 5. Anh huong cua nhiét do thiy phan dén qua
tﬁ[’lh boc vo tiéu. Cac ki tu khac nhau trén moi cot
biéu thi muac d6 sai khac & d tin cay 95 %.
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Hinh 6. Ham lwong piperine ciia san phim tiéu so thir nghiém va mot sé san pham tiéu so phé bién trén thi truong.
Céc ki tw khac nhau trén mai cot biéu thi mirc d6 sai khac & d6 tin cay 95 %

Nhin chung, bd sung enzyme pectinase sau 24
gio ngam s& nang cao hiéu qua béc vo cua tiéu. Cac
nghiém thirc dugc bd sung pectinase véi hoat d6 6; 8
va 10 UI khong dem lai su sai khac déng ké so vai
khi xir ly ¢ hoat d6 4 UI/50 g tiéu. V6i hoat do nay,
khi xt ly ¢ nhiét d6 40 °C dem lai hiéu qua béc vo
cao nhét. Gia tang nhiét do thiy phan s& tc ché hoat
tinh cua enzyme pectinase. Diéu nay cho thiy ching
ta c6 thé rat ngan thoi gian ngam khi b sung enzyme
pectinase véi hoat @6 4UI/ 50g tiéu, git & nhiét do 40
°C. Sau 28 gid, hiéu suit b6c vo tiéu dat 89,39 %.
Trong truong hop khéng bd sung enzyme pectinase,
ching ta c6 thé diéu chinh nhiét do cua quéa trinh
ngam, sau 48 gio, hiéu suat boc vo dat 92,2 % (hinh
3). Pay la hai giai phap dé ngudi san xuat &p dung
tly theo ting diéu kién cu thé.

Thir nghiém nang cip quy mo béc vé tiéu

V6i két qua thu dwoc tir cac thi nghiém trudc,
chiing tdi tién hanh thir nghiém nang cap quy mé boc
Vo tiéu. Ngam 5 kg tiéu den trong 5 lit nudc, gitt ¢
nhiét @6 phong (30 °C). Sau 24 gid, bd sung enzyme
pectinase vai tong hoat d6 400 U, ngam trong 4 gio.

Khi tang khdi lwong tiéu mdi 1an ngam tir 50 g
Ién 5 kg, ching t6i nhan thay hiéu suat qua trinh boc
vo khong khéc biét nhiéu so véi trén quy mo thi
nghiém & do tin cay 95 %. Sau 28 gio, hiéu suit béc
Vo dat 93,20 +1,23 %. Két qua nghién ciru caa ching

t6i thip hon so voi két qua cua Bui Vin Mién cong
bd vao nam 2004, vai ty 1¢ boc vo dat 95 %. Tuy
nhién, nghién ctu ctia Bui Van Mién va cong Su St
dung luong nuwdc ngdm tiéu nhiéu hon va thoi gian
béc vo kéo dai tir 6-7 ngay [5]. Hiéu sut boc vo cua
thi nghiém cling twong tu va&i nghién cau cia Bui
Thanh Hoa va V& thi Ngoc Thanh (2010), nhém tac
gia da stir dung ché pham c6 chara nAm Aspergillus sp.
dé thuc day qua trinh boc vo cua tiéu, hiéu suét boc
v6 dat 93 % [3]. Tuy nhién, nghién ciru cta ching toi
rdt ngan dang ké vé mat thoi gian. Qué trinh boc vo
chi tiéu tén 28 gid so véi 3 ngdy nhu nhom tic gia
Bui Thanh Hoa da cong bb. Két qua thi nghiém 1a co
s& dé chang tdi nang cap quy mé béc vé tiéu trong
tuong lai va tién t6i 4p dung vao thuc tién san xuét.
Tiéu so thu dugc tir thi nghiém trude dugc siy
kho & nhiét do khoang 45 °C dén khi d6 am con
khoang 10 %. Panh gia ham lugng piperine trong tiéu
so theo tiéu chuan TCVN 9683:2013. Song song do,
ching t6i ciing danh gia ham lugng piperine trong
mot sb san pham tiéu so pho bién trén thi truong (san
pham Tiéu so moc Pepper cua cong ty Phuong Linh;
san phim Tiéu so Phd Quéc cua cong ty Minh Ha).
Két qua nghién ciru cho thay, tiéu dugc boc vo
theo quy trinh thir nghiém c6 ham lugng chat cay
piperine tuong dwong hodc cao hon cic san phim
trén thi truong, dat 6,58 % trong luong khd. Két qua
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thu dugc ciing t6t hon so véi nhitng cong b6 ciia mot
s nhom tac gia gan day nhu BUi Thanh Hoa (2010)
va Nguyan Thi My Hién (2010) [3], v6i ham luong
piperine trong san pham tiéu so dat tir 5-5,7%. C6 thé
do viéc giam thoi gian va lugng nudc ngdm tiéu da
han ché qua trinh that thodt cua piperine.
KET LUAN

Nghién ctu cho thiy cé sy giai phong enzyme
cellulase va pectinase noi sinh tir vo tiéu khi ngam
tiéu voi nude trong khoang 24 gio. Trong truong hop
khong bd sung enzyme pectinase, hi¢u qua boc vo
tiéu dat cao nhat khi bd sung nudc véi ty 18 tiéu/nude
la 1/1, sau 48 gio> ngdm & nhiét d6 35 °C, hiéu suat

boc vo tiéu dat 92,20 %. Trén quy md thir nghiém véi
khdi lwog 5 kg, tiéu duoc ngdm nuée 24 gid, bd sung
enzyme pectinase vai hoat @6 4 Ul/ 50 g tiéu, u &
nhiét do 40 °C trong thoi gian 4 gio, higu suat boc vo
tiéu dat 93,20 %. Ham lugng piperine trong san phim
tiéu so thir nghiém dat 6,58 %, cao hon so v6i mot sb
san pham phd bién trén thi truong hién nay. Két qua
thir nghiém 1a co so bude dau dé ching toi xay dung
mot quy trinh san xuat tidu so hoan chinh.

Loi cam on: Nhom tac gia xin chan thanh cam on sy
hé tro tai chinh cia Quy nghién ciru khoa hoc
Truong Dai hoc Thu Dau Mét.

Study on improving the effectiveness of taking
off the husk of black pepper (Piper nigrum L.)

e Tran Ngoc Hung
Thu Dau Mot University

ABSTRACT

White pepper is a high value product being
preferred by the markets of developed countries.
However, the white pepper production time is too
long and the procedure needs large amount of water.
Our research offered two solutions to over come
these disadvantages gradually. The shelling yield of
black pepper that was immersed in water with the
ratio of 1:1 (W: W) at 35 °C in 48 hours, was 92.2%.
In the case that black pepper was in water with the

ratio of 1:1 (W:W) and pectinase with the dose of 4
UI/ 50gr pepper, inculation at 40 °C in 4 hours and
then at room temperatmein 24 hours, the
effectiveness of removing the husk of the pepper
reaches 93.2 % and the content of piperine in white
pepper was 6.58 percents. This procedure shortens
the time of immersing the pepper and reduces the
amount of used water environment pollution.

Keywords: take off the husk of black pepper, effect of temperature, piperine content, pectinase.
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