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Tém tat. Pectinase 1a nhom enzyme c6 kha néng phan giai pectin nham muc dich lam trong dich quéa hogc
stt dung trong hd tro béc vo hat trong cdc qué trinh ché bién. Nghién ctru nay st dung pectinase thuong
mai d€ boc vo tiéu trong san xudt tiéu so tir tiéu den nho kha nang phan cht pectin trong vo tiéu. Diéu kién
thich hop d&béc vo tidu 1a: nong d6 enzyme 1000 ppm, pH 4 6 45°C trong 108 gio. Diéu kién tay trang thich
hop la néng do pectinase 300 ppm, pH 4 ¢ 45°C trong 20 gio. Tiéu s¢ thanh pham duoc sdy ¢ 55°C dén khi
hat dat d6 4m an toan (dwdi 13%) va cac chi tiéu chét luong da dap ung yéu cau theo TCVN7037:2002 véi
d6 am 12,52%, ham luong piperin 6,8%, dau bay hoi 2,15%, ty 1 hat den 0,24% va khong c6 su ¢6 mét ctia
Coliform, E. coli hay Salmonella.

Tw khoa: ché bién tiéu so, pectinase, tiéu den, nong dd enzyme
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Abstract. Pectinase is an enzyme group that catalyzes the pectin degradation reaction to clarify fruit juice or
to unpeel fruit's mesocarp during processing. This study aims to produce white pepper from dried black
pepper berries with commercial pectinase. The suitable technical conditions for skin removing conditions
include the pectinase concentration of 1000 ppm, pH 4, 45°C, and 108 hours. The bleaching optimal condi-
tions are as follows: pectinase concentration of 300 ppm and 20 hours. The bleached pepper was dried at
55°C to meet the quality required by TCVN 7037:2002, as follows: moisture content 12.52%, piperine content
6.8%, volatile oil content 2.15%, and black seed ratio 0.24%, with the absence of Coliform, E. coli, or Salmonella.
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1 Pit van dé

HO6 tiéu (Piper nigrum) la loai cay leo phan b8 ¢ vung nhiét ddi, chu yéu la 6 cac nuéc Dong
Nam A va Chau My. Viét Nam hién trong phd bién 4 chi véi 50 loai va dwdi loai & cac tinh Tay
Nguyén, Ba Ria-Viing Tau, Dong Nai. H6 tiéu Vinh Linh (Quang Tri) la mdt trong cac gidong
(tiéu Phu Qudc, tiéu Vinh Linh, tiéu trau Tay Nguyén, tiéu Srilanka) dugc trong phé bién ¢ nude
ta do kha nang thich nghi t6t voi diéu kién khi hau trong nudc va nang sudt dat duoc khé cao [1].

Céc san phdm ho tiéu dang duoc tiéu thu trén thi treong hién nay cé thé ké dén la tiéu den,
tiéu so, tiéu bot, dau ho tiéu, v.v. Tuy nhién, san pham tiéu den duwoc st dung phd bién hon ca
do quy trinh ché bién don gian, ton that ho tiéu trong qua trinh thu hoach, ché bién thdp va dé
bao quan hon cac loai san phdm ho tiéu khac. San pham tiéu den thuwong duoc lam kho tir ho tiéu
dat do chin 6 mtc 70-90%. O d6 chin nay, viéc thu hoach tiéu duoc dé dang va qua trinh thu
hoach, van chuyén tiéu vé noi ché bién it bi ton that. Tuy nhién, chit luong ctia tiéu (nhat la ham

luong piperin) thueong thap hon so véi tiéu da chin.

Tiéu so co gia tri kinh t& cao hon tiéu den va ddc biét phu hop cho viéc dung lam gia vi cho
nhitng ngudi méi &n, nhat 1a nguoi dan ¢ cac nuée Chau Au, My do vi khong qué nong. Tuy
nhién, viéc san xudt tiéu so doi hoi phai thuc hién nhiéu cong doan ché bién va yéu cau ky thuat
cao hon so v6i ché bién cac san pham tiéu den. San pham tiéu so hién nay van duoc san xuat theo
hai phuwong phéap la phuong phép truyén thong (chi ngdm nudc) va phuong phap cai tién
(c6 st dung enzyme hodc vi sinh vat). Viéc san xuat tiéu so theo phuong phép cai tién cé mot s6
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uvu diém vuot trdi so véi phuong phép truyén thong nhw chat lwgong tiéu s thanh pham cao hon,

thoi gian ché bién ngan va it gay 6 nhiem moi truong do nudce thai sach hon.

Trong cong nghé ché bién cac san phdm ho tiéu, ca phé cé gia tri cao hién nay, cdc enzyme
duoc st dung nhiéu hon nho vao kha nang hd tro béc vo t6t hon, giup qua trinh ché bién dién ra
nhanh chéng va it anh huwong dén méi treong hon. Cac enzyme thuong dugc st dung la enzyme
thudc nhom cellulase, hemicellulase, pectinase, arabinase, B-glucanase, xylanase, v.v. do co chat
chinh trong 16p vo ngoai cua ho tiéu, ca phé la cellulose, hemicellulose, pectin va nhitng thanh
phéan khong phai carbohydrate (lignin) [2]. Cac cong bd ciia mot sO tac gia nhu Ashari va cs., Aziz
va cs., Pham Van Thao va cs. déu nhéan dinh viéc sit dung enzyme trong ché bién tiéu so tir tiéu
den hay tir tiéu twoi déu gitip rat ngén thoi gian ché bién, ty 18 hat tiéu trang cao, tong sd vi sinh
vat 1an nhiém va tinh dau hay hoi cao hon so véi mau d8i ching khong dwoc xtr Iy enzyme
[3-5].

Pectinase 1a mot nhom enzyme thuy phan lién két ester hodc glicoside trong mach polymer
cuia pectin, san pham ctia qud trinh nay la acid galacturonic, galactose, methanol, v.v. [6]. Day la
enzyme pho bién nhat duoc tng dung trong ché bién san phdm thwe phdm, nhat la lam trong
nudc udng duoc ché bién tir cac loai rau, cii, qua. Mac du pectinase c6 thé duoc thu nhan ti
nguon thuc vat hodc vi sinh vat, nhung nguon pectinase vi sinh vat van duoc wu tién st dung do
kha néng san xuét dé dang va hoat lic ciia enzyme cao hon so véi pectinase ngudn thuec vat [7].
Nghién cttu nay st dung pectinase thuong mai duwoc san xudt tir ndm mdc Aspergillus dé€ thic
ddy qua trinh béc vo hat tiéu den khd nham ché bién duoc tiéu so thanh pham c6 ty 18 hat trang

cao, dat yéu cau chat luong co ban theo TCVN7037:2002 vé tiéu tréng.

2 Vatliéu va phuwong phap
21 Vatliéu

Dai teong nghién ctiu la tiéu twoi dugc thu hai vao thang 5/2022 khi dat d¢ chin hon 90%
tai veon ctia cac h gia dinh ¢ huyén Vinh Linh, tinh Quang Tri. HO tiéu nguyén liéu dwgc déng
bao, van chuyén vé phong thi nghiém va so ché ngay trong ngay. H6 tiéu duoc say bang thiét bi
sdy bom nhiét 6 50°C dén khi dat dd am 13 + 1% va dugc sit dung ngay cho cac thi nghiém boc
vo tiéu hoac bao gdi chan khong va luu gitt trong diéu kién phong, tranh anh sang truc ti€p dén
khi str dung. Muc dich cta viéc chuan bi ho tiéu khoé nay la d€ dam bao sy 6n dinh cua nguyén
liéu cho cac cong thirc thi nghiém va han ché t6i da sai s6 6 thé xay ra do su khac biét vé déc tinh

cua nguyén liéu ¢ cac thoi diém thu hoach khac nhau.

Enzyme duoc st dung trong nghién cttu nay la pectolytic enzyme (pectinase) c6 tén
thwong mai la LEAFPECT (Batch No.:LC2005030, An Do). Day la loai enzyme duwgc san xuat ti
ching Aspergillus sp. va duoc khuyén cao sit dung trong ché bién dé giam d6 nhot caa dich va
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puree rau qua. Loai enzyme nay c¢6 pH va nhiét d6 t6i vu trong cac khoang twong tng la 3—4 va
45 °C.

2.2 Phwong phap

B tri thi nghiém: D€ thuc hién nghién ctru, qué trinh ché bién tiéu so tir tiéu den duoc
thuc hién theo mo ta trong cong bé ciia Pham Van Thao va cs. véi cac cong doan chinh nhu sau
[5]:

H6 tiéu kho > Thanh trung (80°C, 15 phat)> Ngam t 1 > Ngam t 2 2> Xat vo lua >

Sdy kho (50°C, ham am dwdi 13%) > Tiéu so thanh phdm

Nghién ctru nay cht trong khao sat cac yéu td anh huong dén kha nang ché bién tiéu so

0 cong doan “Ngam 1 1”7 va “Ngam 1 2” dwdi sy tac dong ctia pectinase.

Khdo sit lwong nuwéc sir dung: D€ xac dinh dwoc luong nude phu hop cho cac nghién ctru boc
vO tiéu, vira dam bao muc nudc khong thap hon thé tich khoi hat tiéu trong thoi gian t boc vo
nhung ciing khong qué cao d€ ¢ thé tiét kiém duoc lugng nudce va enzyme st dung trong cac
cong thire xtr ly tiéu bang enzyme. Duya trén cong bd ctia Tran Ngoc Hung va cs., cac ty 1é tiéu:
nudc duoc khao sat 1a 1:1, 1:2, va 1:3 (g/mL) dé ché bién tiéu so¢ tir tiéu den theo phuwong phép
truyén thong (khong xtt ly enzyme) 6 cong doan Ngam u 1. Ty 1€ tiéu:nude thé hién hiéu suat boc
vo tiéu cao va tiéu hoan toan ngap trong nudc trong sudt thoi gian xtt ly sé dwgce chon cho nghién
ctru tiép theo & cac cong thirc ché bién cé bs sung enzyme. Hon hop dwoc G & nhiét d6 phong

(26-28°C) trong 36 git sau d6 xac dinh ty 1é béc vo bang cach sat vo va phan loai thii cong.

Khdo sit ty 1¢ enzyme thich hgp: Trén co sé tham khao cong bd ciia Pham Van Thao va cs. khi
stt dung Rohapect trong ché bién tiéu so [5]. C4c ty 1& enzyme duoc bd sung vao hoén hop phan
tng & cong doan “Ngam u 1” 1a 500, 750, 1000, 1250 va 1500 ppm cting véi mau d&i chting khong
chtta enzyme, giai doan “Ngam 1 2” b8 sung & cac nong do6 0, 100, 200, 300, 400 va 500 ppm tinh
theo tdng thé tich hdn hop phan tng.

Khdo sdt cdc yéu t6"anh hwéng dén khd ning béc vo tiéu ciia pectinase: Cac yéu t6 lan luot duoc
khao satla pH 3, 3,5, 4, 4,5, nhiét d6 40, 45 va 50 °C. pH duoc diéu chinh brimg HCI 10% va NaOH
0,1M, nhiét d6 hdn hop phan ting duoc duy tri bang bé &n nhiét Memmert WNB45 (Dtic). Trong
thoi gian 1, mau phan tich dugc 14y trong khoang tir 48-120 gio t1 véi khoang 18y mau sau moi
12 gio. Céc chi tiéu theo doi la do treong no cua hat, ty 1€ sat vo va ham lwong piperin. Trong cac
nghién cttu khao sat trén, cac chi tiéu do treong nd cta hat, ty 1€ boc vo va ham lwong piperin
duoc khao sat d€ chi lya chon cac thong s6 phu hop. Trong do, ty 1€ boc vo la chi tiéu quan trong
nhat.
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Cdc chi tiéu va phuong phap phan tich

Ham dm trong sin phim: duoc xac dinh bang cach sy mau ho tiéu dén khéi lugng khong
d6i. Theo d6, 20 g mau dugc sdy & 105°C trong mot gio rdi d&€ ngudi trong binh hat 4m va can,
1ap lai quy trinh dén khi khéi lwong can ba lan lién tiép khong c6 sai khéc thi ngling qua trinh
sdy.

Mau sic hat (%): duoc danh gia bang phirong phép cam quan m6 ta mau séc ctia hat tiéu
bang mat thuong, can 100 g hat va quan sat mau sac phan loai dé tinh ty 1¢ % hat theo mau sic,
cac tiéu chuan vi sinh vat duoc phan tich theo yéu cau duwge mo ta trong TCVN 7037:2002. Ham
luwong piperin duoc xac dinh theo TCVN 9683:2013 [8]; Ham luong tinh dau bay hoi duoc xéc
dinh theo TCVN 7039:2013 [9].

Dg truwong no: dwgce xac dinh theo mo ta trong Duoc dién Viét Nam (tdp 2, phu luc 12.19)
[10] v6i mot s6 thay ddi cho phtt hop véi hat hd tiéu. Cu thé, bdn mau hat tiéu (50 g) dwoc ngdm
ngap trong nudc, dwoc vot ra ¢ cac khoang thoi gian ngam 1,5 gio, 3,0 gio, 4,5 gio, 6 gio va dwoc
lam kho trén gidy thadm, sau d6 can khéi luong. Néu khoi luong ctia hai [an can lién tiép ¢ su sai
khac (lan can sau c6 khéi lwong 16n hon Ian can trude d6) thi mau trude d6 duoc nhan dinh la
chua truong no hoan toan. Néu khdi luwgng gitra hai lan can lién tiép khong co su sai khac thi
mau duoc nhan dinh da truong né hoan toan. Khéi luong nay dugc stt dung lam tham chiéu dé
do mtic d6 treong nd cua hat tiéu trong dung dich phan tng. Theo d6, 50 g tiéu trong cac hon
hop phan ting duoc d6 ra va lam kho trén gidy roi can khoi lwong truede khi thue hién cong doan
sat vo. So sanh khdi luong nay véi khéi lwong trong cong thitc tham chiéu d€ ghi nhan mau tiéu

0 trang thai it treong nd, trieong nd chwra hoan toan hay da treong né hoan toan.

Higu sudt boc vo: viéc boc vo duge thue hién thu cong va hiéu sudt béc vo (H) duoc tinh

theo cong thttc:

H (%) _ ZSGhat—%sﬁ'ha,t con dl’nlrlvé ngoai % 100% .
L S6 hat ¢6 trong mau 1)
Xt 1y s liéu
S6 liéu duoc quan ly va xtt Iy bang Microsoft Excel, kiém dinh sy khac biét ctia cac trung

binh béng ham Duncan’s trén phan mém SPSS16 phién ban chay trén moi truong Windows.
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3 K&t qua va thao luan
3.1  Anh huéng cia ty 1¢ tiéu:nwdc dén kha ning béc vé hat tiéu den

Luwong nudce st dung c6 anh hwong nhét dinh dén kha néng treong nd cta hat ho tiéu.
Trong qua trinh ngam, hat ho tiéu kho hut nudc d€ truong nd do cdu tao cua 16p vo hat la nhiing

thanh phan c6 kha nang hat am cao (cellulose, hemicellulose, ligin).

Lwong nudc st dung cling sé anh hwong nhat dinh dén luong enzyme st dung, néu lugng
nudc nhiéu thi lwong enzyme cling ting 1én do nong dd enzyme trong hon hop phan tng la
khong d6i. Nghién ctru nay khao sét ty 1& tiéu:nudc la 1:1, 1:2, va 1:3 (w/v) nhung khdng bd sung
enzyme ma chi ngdm t ¢ nhiét d¢ phong (26-28) trong thoi gian 36 gio, két qua khao sat ty 1& boc
vo duogc thé hién trong Bang 1.

Két qua khao sat ty 1é tiéu:nude trong Bang 1 cho thdy, ¢ cac ty 1é dugc khao sat trong
nghién cttu déu gitp hiéu sudt boc vo tiéu dat trén 63% va tang dan theo luong nude st dung.
Hiéu suét bdc vo cua ty 1€ tiéunudce 1:1 (CT1), 1:2 (CT2) va 1:3 (CT3) dat twong tng 63,36%,
63,91% va 64,04%. Ty 1€ boc v ¢ CT1 thap hon cac cong thirc con lai, CT2 va CT3 khong c6 sy sai
khac & mtec y nghia 0,05 nhung do lwgng nuwdc sit dung ¢ CT3 nhiéu sé tiéu hao enzyme 16n va
liong nuedc thai ra nhiéu hon khi thiee hién béc vé tiéu bang enzyme nén ty 1¢ tiéu:nwdc & CT2 1a
thich hop dé€'lua chon cho nghién cttu tiép theo. Két qua nay ciing twong tu nhu cong bo ctia Tran
Ngoc Hung va cs. khi nghién ctru béc vo tiéu & cac ty 1¢ tiéunuwde 1:1, 1:2; 1:3 da khang dinh
lwong nudce st dung khong anh hudng nhiéu dén qua trinh boc vo cua tiéu den. Tuy nhién, hiéu
sudt bo vo trong nghién ctru nay lai thdp hon (chi 64,04%) so voi nghién cttu cia Tran Ngoc Hung
va cs. (95,20-97,33%) [11]. Sw khac biét vé ty 1€ boc vo trong thi nghiém nay c6 thé 1a do thoi gian

ngam 1 tiéu ngan hon (36 gio so véi 96 giov).

3.2 Anh huéng ctia nong d6 enzyme dén hiéu suit boc vo hat tiéu

Nong d¢ enzyme cé anh huong nhat dinh dén kha nang boc vo tiéu den. Nong d6 enzyme
cang tang thi ty 1€ boc vo cao [5] do lwgng enzyme nhiéu sé phan huy co chat (trong vo tiéu) triét
dé€ hon. Trong nghién cttu nay, cac nong do pectinase duoc khao sat la 500 ppm, 750 ppm, 1000
ppm, 1250 ppm va 1500 ppm. Tiéu duoc x¢ ly enzyme trong 96 gio, 6 nhiét d6 phong (26-28°C)
va theo doi cac chi tiéu gom d¢ truong nd cua hat, hiéu sudt boc vo va ham lugng piperin

(Bang 2) dé€ lua chon nong do enzyme thich hop.

Két qua trong Bang 2 cho thdy, tiéu da treong nd hoan toan sau thoi gian ngam 96 gio va
nong do enzyme khac nhau khong anh huong dén do truong né cta hat. Trong khi d6, hiéu suat
béc vo hat ctia cac cong thite st dung enzyme thé hién kha nang béc vo t8t hon so véi mau dsi
chiing khong bd sung enzyme. Hiéu sudt boc vo tiéu tang tir 75,07% 1én 94,20% khi néng dd
enzyme b6 sung tang tit 500 ppm lén 1000 ppm nhung hiéu sudt boc vo ting khong dang ké khi
ti€p tuc tdng nong d6 enzyme 1én 1250 ppm va 1500 ppm (tuong tng 94,34% va 94,48%). D6i véi
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Béang 1. Anh hudng cta ty 1& tiéuw:nudc dén hiéu suat boc vo

Nghiém thtc Ty 1¢ tiéu:nudc Hiéu suat boc vé (%)
CT1 1:1 63,36° + 0,07
CT2 12 63,91 + 0,40
CT3 13 64,04° + 0,06

Ghi chii: Céc chit cai khac nhau trong cling cdt thé hién su sai khéc & mtic y nghia 0,05.

Bang 2. Anh huéng ctia noéng d6 enzyme dén do truong nd, hiéu sudt boc vo va ham lugng piperin

Chi tiéu Nong do enzyme (ppm)
danh gia 500 750 1000 1250 1500 Déi chiing
D6 truong
+++ +++ +++ +++ +++ +++
nd cua hat
H (%) 7507¢+£0,32  8339°+020 94,200 +0,47 94342 +057 94,48 +0,46 63919+ 0,40

Piperin (%) 6,932 £ 0,31 6952 +0,25 6,89 +0,26 6,82>+0,65 690°+0,57 6,80°+0,12

Ghi chii: ++: treong no chwra hoan toan, +++: trrong nd hoan toan. H(%): ty 1é hat dwoc boc vé. Cac
chit cai khéc nhau di theo sau gia tri hang ngang chi sy khac biét c6 y nghia théng ké & mutc y nghia 0,05.
ham lwong piperin, sw khac biét 1a khong 16n gita cac mau thi nghiém va mau d6i ching va ndm
trong khoang 6,80-6,95%. Nhu vay, sit dung pectinase v6i nong dé 1000 ppm (0,1%) la phu hop
cho ché&bién tiéu so tir tiéu den. Két qua nay tuong tw voi cong bd ctia Pham Van Thao va cs. khi
ché bién tiéu trang tlr tiéu den bang cach x1 ly tiéu bang enzyme Rohapect (pectinase) & nong do
1000 ppm, dat dwoc ty 1é boc vé cao nhat 1a 95,3% [5].

3.3  Anh huéng ctia pH dén hiéu sudt boc vé tiéu den

D6 pH ¢6 anh huong dén kha niang bdc vo tiéu théng qua kha ning hoat dong cua
pectinase. Theo thong tin tir nha cung cdp thi d6 pH thich hop cho pectinase hoat dong trong
khoang 2,5-5; pH t6i uu ttr 3—4. Trong nghién cttu nay, cac mic pH duoc khao sat 1a 3,0; 3,5; 4,0;
4,5 va duoc xt ly trong 96 gio. Két qua phan tich cac chi tiéu d¢ truong no, hiéu suat boc vo (H%)

va ham Iwong pipirin duoc trinh bay ¢ Bang 3.

Két qua Bang 3 cho thdy, pH c6 anh huong dén kha nang bdc vo ctia san phdm nhung
khong anh huwong téi kha nang treong no va ham luong piperin cta hat tiéu. Hiéu suat boc vo
thap khi pH thap va ting dan theo chiéu tang ctia pH. Mau duoc xtt ly pectinase & pH 3 dat hiéu
suat bdc 85,22%, chi s6 nay ting 1én 88,45% & mau xt ly pH 3,5 va dat gia tri cao & mtic 94,39%
va 94,70% o cac pH tuong ting 4,0 va 4,5. V6i két qua nay, pH 4,0 duoc lya chon cho cac nghién
ctu tiép theo. Két qua khao sat chi s6 pH thich hop cho pectinase LEAFPECT hoat dong tuong
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Béng 3. Anh huodng cta pH dén d6 truong nd, hiéu sudt béc vo va ham luong piperin

pH
Chi tiéu danh gia
3 3,5 4 4,5
bo treong no cua hat +++ o o oot
H (%) 85,22+ 0,65 88,45b +1,00 94,39%+0,86 94,70% + 0,89
Piperin (%) 6,84% + 0,30 6,88% + 0,46 6,87% + 0,06 6,89% + 0,60

Ghi chii: ++: truong no chuwa hoan toan, +++: trieong no hoan toan. H(%): ty 1€ hat dwoc béc vo. Cac

chit cai khéc nhau di theo sau gia tri hang ngang chi sy khac biét c6 y nghia théng k& & muic y nghia 0,05.

duong véi pH caa Viscozyme L (Sigma) nhung khac voi pH hoat dong t6i thich ctia PeelZyme
(pH 5) [3]. Su khac biét vé pH hoat dong nay duoc cho la do nguén enzyme va do loai enzyme
PeelZyme 12 hon hop ctia cdc enzyme pectinase tir Aspergillus niger va Trichoderma reesei ciing cac

enzyme hemicellulase, cellulase va arabinose.

3.4  Anh hudng ctia thoi gian ngdm u dén hiéu suit boc vo ctia tiéu

Thoi gian ngam ¢6 anh hwong nhat dinh dén kha nang boc vo tiéu den. Thoi gian ngam
cang dai thi kha nang bdc vo cang cao. Thoi gian ngam u tiéu véi pectinase 1000 ppm, pH 4, ¢
nhiét d6 phong (26-28°C) duoc khao sat ¢ 48 gio, 60 gio, 72 gio, 84 gio, 96 gio, 108 gio va 120 gio.
D¢ truong no cua hat, hiéu suat boc vo, ham luong piperin duoc phan tich va két qua duoc trinh

bay trong Bang 4.

K&t qua Bang 4 cho thdy, hiéu suat béc vo tiéu bang pectinase c6 su thay ddi theo thoi gian
ngam 1, thoi gian ngam u cang dai thi hiéu sudt béc vo cang cao. Cu thé, hiéu suat béc vo khi
ngam u tiéu voi enzyme 6 48 gio 1a 69,80% tang dan theo thoi gian va dat 99,73% 6 108 gio ngam
4, gia tri nay tang lén 100% khi ngam 1t ¢ 120 gio nhung sy khac biét nay khong sai khac so véi
mau ngam G & 108 gid & mitc y nghia 0,05. Cac két qua nay ciing thé hién rang hat tiéu da truong
nd hoan toan ¢ 48 gio. Ham luong piperin ¢6 su thay d6i nhat dinh nhung mutc dao dong khong
qué 16n va ndm trong khoang 6,93-6,95%. Do d¢, thoi gian ngam 0 véi pectinase phit hop cho
ché bién tiéu so tir tiéu den la 108 gio duwoc chon cho cac nghién ctru tiép theo. Két qua dat duoc
trong nghién ctru nay c6 su khac biét so voi cong bs ctia Pham Van Thao va cs. [2] khi nghién cttu
kha nang bdc vo tiéu theo thoi gian ngam u voi enzyme. Ca hai két qua déu cho thay xu ly
pectinase 1000 ppm ¢4 hiéu suat boc vo tiéu cao nhung thoi gian bdc vo tiéu ctia nghién ctru nay
dat duoc gia tri cao ¢ 84 gio ngam u (97,04%) trong khi cong bd ctia Pham Van Thao va cs. cho
hiéu sudt boc vo dat 96,80% 6 96 gio ngam U. Su khac biét nay co thé 1a do ngudn pectinase khac
nhau hodc do nguyén liéu tiéu stt dung cho cac nghién ctru la khac nhau. Két qua nay cé su khac
biét rat 16n so véi cong bd ctia Le Hong Phu va cs. khi nghién cttu boc vé tiéu bang enzyme
Viscozyme va PectinexUltra véi thoi gian xtr 1y chi Ian lwot 1a 8,5 va 9,0 gio nhung hiéu suat boc
vo thdp hon véi két qua twong tng 1a 95,6% va 91,3% [12].
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Bang 4. Thay ddi cta hiéu sudt boc vo, dd truong nd va ham luwgng piperin theo thoi gian ngam t

Chi tidu Thoi gian ngam (gio)
danh gia 48 60 72 84 96 108 120
Do treong
+++ +++ +++ +++ +++ +++ +++
nd cua hat
H (%) 69,80f£0,25 82,35°+0,79 94,16%+0,66 97,04°+0,36 98,36+ 1,63 99,73+0,65  100°+0,06

Piperin (%) 6,83°+0436 6,82°+032 687°+040 695°+040 6,84°+059 687°+056 6,910 +0,64

Ghi chii: ++: treong no chwa hoan toan, +++: trieong nd hoan toan. H(%): ty 1é hat dwoc bdc vé. Cac

chit cai khdc nhau di theo sau gia tri hang ngang chi sy khac biét c6 y nghia théng k& & mttc y nghia 0,05.

3.5  Anh huéng ctia nhiét d6 ngdm dén hiéu suat béc vo caa tiéu den

Nhiét d6 ngdm cé anh hudng nhat dinh dén hiéu suét boc vo tiéu den. Nhiét d6 cang cao
thi ty 1é boc vo cang 16n. Theo ngudn thong tin tir nha cung cap pectinase thi nhiét d¢ hiéu qua
tr 15-50°C; nhiét do tdi vu la 45°C. Trong nghién cttu nay, nhiét d6 dwoc khao sat la nhiét do
phong, 40°C, 45°C, 50°C va dwgc xtt ly trong 108 gio (Bang 5).

Nhiét d6 ngdm 0 hat tiéu anh hudéng dén kha nang boc vo tiéu do nhiét lam tang sw xam
nhap ctia nudc cung voi enzyme vao cac 16p trong cua vo hat tiéu. Bén canh do, nhiét d6 ¢ mikc
pht hop véi hoat dong ctia enzyme sé tang d hoat dong cua pectinase thuc day su phan giai co
chat trén vo hat va tang hiéu sudt boc vo. Két qua trong nghién ctru nay chi ra nhiét dé khéiu o
45°C cho hiéu suat béc vo dat trén 99,77%, cao hon so v4i mau doi chting ngam u ¢ nhiét do
phong (83,41%) va ca mau duoc xi ly 40°C (92,27%), hiéu sudt boc vo 6 45°C khong thé hién su
sai khac 6 mtc y nghia thdng ké 0,05 so v6i mau ngadm t ¢ 50°C (99,73%). Do truong no khong
o su thay doi ¢ cac nghiém thirc va ham luong piperin dao dong trong khoang 6,89-6,91%. Do
d6, nhiét do 45°C la hop ly cho cong doan ngam u tiéu véi pectinase trong qua trinh ché bién tiéu

so tir tiéu den. Két qua ctia nghién ctru nay cling tuwong dong véi cong bo ctia Aziz va cs. khi xac

Bang 5. Anh hudng ctia nhiét d6 ngam t dén d6 truong nd, hiéu suét béc vo va ham luong piperin

Nhiét d6 ngam (°C)
Chi tiéu danh gia
Nhiét do phong 40 45 50
D6 treong no ctia hat N, N, N A
Hiéu sudt béc vo (%) 83,41°+ 0,67 92,27°+0,96 99,77%+ 0,87 99,73%+ 0,66
Piperin (%) 6,897 + 0,36 6,947+ 0,30 6,91% + 0,45 6,93% + 0,20

Ghi chii: ++: treong no chwra hoan toan, +++: trieong nd hoan toan. H(%): ty 1€ hat dwoc bdc vé. Cac
chit cai khéc nhau di theo sau gia tri hang ngang chi sy khac biét c6 y nghia théng k&€ & mutc y nghia 0,05.
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dinh dwoc nhiét d¢ thich hgp cho enzyme béc vo tiéu Peelzyme IV la 45°C, Viscozyme va
Celluclast la 42°C [4].

3.6  Anh huéng cta nong dé enzyme va thoi gian ngdm @ 1am tring dén chit lugng tiéu so

Dé tiéu so dat chat luong tot sau ché bién, viéc xi ly lan hai d6i véi ban thanh phdm tiéu
so la can thiét d€ gitup san phdm dat do trang sang theo tiéu chuan. Nghién ctru nay thuc hién
qua trinh lam trang tiéu so thong qua khao sat nong d6 pectinase tir 100-500 ppm trong thoi gian
12 gio va thoi gian ngam u tir 4-24 gio v6i néng do enzyme da chon tir thi nghiém truede d6. Cac
tiéu chi duoc lwa chon dua trén danh gia chat luong tiéu so thanh pham theo TCVN 7037:2002
[13] v6i két qua duoc thé hién trong Bang 6 va Bang 7.

K&t qua danh gia cho thay, khi hat tiéu duoc xtt Iy bang enzyme thi san pham cht yéu c6
mau trang va trang vang, khac biét so véi mau déi chitng khdng st dung enzyme thi tiéu cé mau
trang duc. Liéu lwong enzyme cang cao thi ty 1¢ hat tiéu c6 mau trang va tring vang cang cao
trong khi d6 hat tiéu c6 mau den nhat va den giam ro rét. Véi nong d6 st dung 100 ppm,
200 ppm thi ty 1¢ hat den nhat va den con khé nhiéu, néng d6 enzyme tang 1én 300-500 ppm trd
1én thi ty 1€ tiéu so mau den nhat (dwdi 0,8%) va den (duwdi 0,5%) con lai rat it trong khi d6 hat ¢6
mau trng va trang vang rat cao (hon 90% cho ca hai loai). Luong pectinase 300 ppm duwgc ding
cho x&t ly lam tre“'mg tiéu so dat dugc ty 1€ hat mau tre“ing cao nhat & 81,2% nén dwoc lira chon cho
cong doan xtr ly nay. Két qua trong nghién cttu nay tuong dong véi nhiing két qua duoc cong bd
bdi Pham Van Thao va cs. va Le Hong Phu va cs. khi nghién cttu san xuat tiéu so tir tiéu den st
dung enzyme Rohapect, Viscozyme_L hay Pectinex Ultra SPL [5, 12]. Cong bd cua Zhang va cs.
thuee hién t6i wu hda cac diéu kién d€ boc vo tiéu bang phuong phap enzyme ciing cho thdy,

lwong enzyme st dung cang tang thi hiéu qua bdc vo tiéu cang tot [14].

O ndng dd pectinase 300 ppm, thoi gian ngadm 1 khac nhau thé hién kha ning lam tring
khac nhau. Két qua khao sat thoi gian xt ly tir 4-24 gio duoc trinh bay tai Bang 7. Két qua cho

Bang 6. Anh hwong ctia nong d6 enzyme & cdng doan xi Iy 1am tring chdt luong tiéu so

Nong dé enzyme (ppm)

Chi tiéu danh gia

100 200 300 400 500 Déi ching
Mau trang (%) 57,3 68,3 81,2 76,7 71,6 36,8
Mau trang vang (%) 18,7 234 17,6 2,1 27,9 17,4
Mau den nhat (%) 19,5 7,7 08 07 03 37,1
Mau den (%) 45 0,6 0,4 0,5 0,2 8,7
Piperin (%) 6,79°+0,04 684°+0,08 695007 691°°+0,07 684°+0,09  6,81°+0,04

Daubay hoi (mL/100g) 1724075 224°+027 2254035 218 +056  2,16°+0,82  2,17%+0,40

Ghi chii: ++: truong no chwa hoan toan, +++: trirong nd hoan toan. H(%): ty 1é hat duoc béc vo. Cac

chit cai khéc nhau di theo sau gia trj hang ngang chi su khac biét c6 y nghia théng k&€ & mutc y nghia 0,05.
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thay thoi gian xtt ly enzyme cang dai thi ty 1& hat mau trang va mau trang vang cang ting, trong
khi d6 ty 1¢ hat mau den va den nhat cang giam. Theo d6, thoi gian xt¢ Iy enzyme lan hai cho két
qua t8t nhat & 20 gid véi ty 18 hat trang va trang vang twong tng 1a 68,5% va 30,2%, ty 1& hat den
nhat va den thdp (chi 1,1% va 0,2%). Két qua trong Bang 7 ciing cho thady ham luong piperin va
dau bay hoi & trong cdc mau thi nghiém kha 8n dinh va ndm trong khoang tuong ting la 6,82—
6,93% va 2,12-2,21 mL/100g.

Két qua xtt ly lam tréng tiéu so bang pectinase trong nghién cttu nay cho thay nong do
enzyme st dung teong duong véi nong do enzyme ma Pham Van Thao va cs. [5] da cong bo
(300 ppm) khi stt dung Rohapect d€ 1am trang tiéu. Tuy nhién, thoi gian lam trang trong nghién
ctru nay dai hon (20 gio) so voi thoi gian ma Pham Van Thao va cs. da cong bd (8 gio).

Tt cac két qua nghién ctru trén, tiéu so duoc ché bién tir tiéu den cé st dung pectinase véi
céc thong sd k§y thuat quan trong gom: ndng do enzyme 1000 ppm, ngdm t hén hop phan tng &
pH 4, nhiét d 45°C trong thoi gian 108 gio sau d6 xat vo va ngam t lam trang véi pectinase nong
d6 300 ppm trong 20 gio. Tiéu so dugc say 6 55°C dén khi dat d6 am an toan 12-13%. Tiéu thanh
pham duoc dong goéi (Hinh 1) va két qua phan tich mot s6 chi tiéu chat luong duoc trinh bay tai

Bang 8.
Bang 7. Anh hudng cua thoi gian xtt Iy enzyme dén mau sic va chat luong tiéu so
Thoi gian xtt 1y (gio)
Chi tiéu danh gia
4 8 12 16 20 24

Mau tring (%) 54,6 58,8 62,1 65,4 68,5 67,3
Mau tring vang (%) 25,4 29,1 30,7 31,4 30,2 30,9
Mau den nhat (%) 14,7 10,7 6,1 2,4 1,1 15
Mau den (%) 53 14 1,1 08 0.2 03
Piperin (%) 6,82°+053  6,88°+0,06 693°+044 684°+046 6,87°+0,53 6,92°° + 0,87
Dau bay hoi 213°+020 2217046 216°+036 219°:053  2,17°x060  2,12°+0,36
(mL/100g)

Hinh 1. Tiéu s¢ thanh pham

77



Nguyén Dirc Chung va CS. Tép 132, S6 3D, 2023

Bang 8. M6t s& chi tiéu chit luong cua tiéu s¢ thanh pham

TT Tén chi tiéu Két qua phan tich Theo TCVN [13]
1 D6 am 11,52+ 1,02 Khoéng 1én hon 12,5
2 Piperin (% khdi luong chét kho) 6,81 +0,73 Khong 16n hon 10
3 Hat den (% khéi luong chit kho) 0,24 Khéng 16n hon 10
4 Dau bay hoi (% (mL/100g) chat khd) 2,15+0,46 Khoéng nho hon 0,7
5  Coliform (s vi khudn trong 1 g san pham) KPH 102
6  E. coli (s8 vi khuan trong 1 g san pham) KPH 0
7 Salmonella (s& vi khuén trong 25 g san pham) KPH 102

Ghi chii: KPH la s6 vi khuan khong dwgc phat hién véi phép thit duoc st dung

Két qua phan tich mot s6 chi tiéu trong tiéu so thanh phdm cho thay san pham ché bién
theo phuong phap da thé hién trong nghién ctu nay dat yéu cau vé chat luong theo
TCVN7037:2002 ca vé cac chi tiéu hoa hoc va chi tiéu vi sinh vat.

4 Kétluan

Nghién cttu ch€ bién tiéu so tir tiéu den da thanh cong vadi su tac ddng cua pectinase Leaflet
& cong doan bdc vo hat tiéu va lam trang véi cac thong s6 cu thé & nong d6 1000 ppm, & pH 4,
nhiét d§ 45°C trong 108 giod thi dat ty 16 béc vo khoang 99,77%. Cong doan lam trang duoc thuc
hién & ché d6 twong tw vé nhiét &6 va pH ctia hdn hop phan ting véi mot s6 thay d6i gom nong
dd enzyme 300 ppm va thoi gian ngam 1 20 gio d€ tiéu so dat d6 trang, cac chi tiéu vi sinh vat
theo TCVN7037:2002.
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