KHOA HOC CONG NGHE
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TOM TAT

Cay hé tieu c6 tén khoa hoc 1a Piper nigri L, duoc tréng nhiéu & Viet Nam, dac biét 1a & tinh
Quang Tri. Trong hé tieu thuong cé chira cac thanh phan tao mui thom, cac thanh phan tao vi cay
va cac thanh phan co hoat tinh sinh hoc. Cac thanh phan héa hoc dac trung trong hé tiéu 1a tinh
dau va alcaloid. Cac thanh phan nay trong qua ho tiéu thuong thay déi & cac thoi diém sinh
truéng khac nhau. Muc tiéu ctia nghién cttu nay 1a x4c dinh thoi diém thu hoach qua hé tiéu thich
hop cho qua trinh ché bién san ph4m ho tiéu d6. Thi nghiém dwoc thuc hién 1a qua ho tiéu thu
hoach & cac thoi diém 220 ngay, 225 ngay va 230 ngay ké tir khi dau qua. Dua vao su bién déi cac
chi tiéu co ly, chi tiéu dinh duong va chi tiéu cdm quan can chon thoi diém thu hoach qua hé tiéu
tir 225 - 230 ngay ké tir khi dau qua dé ché bién san phdm ho tiéu dé. Do & thoi diém nay, qua hod
tiéu c6 khoi luong 12 0,12 + 0,01 g, duong kinh 6,3 + 0,1 mm, chiéu cao 5,9 + 0,1 mm, d¢ ctmg 7,87
+ 0,21 kg/cm?, ty 1é vo 38,79 = 0,09% va ty 1é hat 61,21 + 0,08%, ham luong alcaloid dao dong tir
0,06 - 0,08%, ham luong tinh dau dao dong tir 2,78 - 2,92%. Qua ho tiéu c6 mau sic, mui, vi va ciu
truc dic trung hap dan hon, mau doé déu hon, vi cay sic hon, ciu tric hat gion hon thoi diém thu
hoach 220 ngay ké tir khi dau qua.

Tt khoa: Chf tiéu cam quan, chi tiéu co Iy, chi tiéu dinh duong, hé tiéu dé, thoi diém thu hoach.

1. DAT VAN BE

Ho tiéu con goi 1a ¢d nguyét, hac cé nguyét,
bach c6 nguyét, co6 tén khoa hoc 1a Piper nigri L,
day 1a mot loai cay day leo, than dai, nhan khong
mang 16ng, bam vao cac cay khac biang ré. Qua
c6 dang hinh cau nho, khoang 20 - 30 qua trén
mot chum, lic dau mau xanh luc, sau dé cé mau
vang va khi chin c6 mau d6 [1, 2]. Tt qué nay co
thé thu hoach duwoc ho tiéu trang, ho tiéu do, ho
tiéu xanh va hé tieu den. Ho tiéu c6 mot hat duy
nhat, hat trong ctrng c6 mui thom va vi cay, cau
tao cia hat gém 2 16p, bén ngoai gém vé hat,
bén trong chta phéi nha va cac phoi [1, 2, 3]. O
nudc ta, ho tieu duoc trong nhiéu tir nhitng nim
cudi ctia thé ky 20 va 1a cay co gia tri kinh té cao,
do vay, dién tich tréng ting nhanh trong nhitng
nam gan day [1]. Piéu d6 giup cho Viét Nam la
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mot trong nhirng nudc xuat khau hoé tiéu 16n trén
thé gioi.

Cay hé tieu duoc trong nhiéu & tinh Quang
Tri, Phu Yén, Ba Ria - Vuing Tau, Binh Phuéc, Kién
Giang, cac tinh Tay Nguyén va cac tinh Pong Nam
bo... Dac biét, tinh Quang Tri 1a dia phuong co
diéu kién ty nhién thuan loi dé phat trién cay hé
tieu. Hién nay, ho tiéu duoc xac dinh 1a mot trong
sau cay trong cha luc co loi thé canh tranh cta
tinh Quang Tri. Trong hé tiéu thuong c6 chira cac
thanh phan tao mui thom, cac thanh phan tao vi
cay va cac thanh phan c6 hoat tinh sinh hoc. Cac
thanh phan hoa hoc dac trung trong ho tiéu 1 tinh
dau va alcaloid. Cac thanh phan nay trong qua ho
tieu thuong thay ddi & cac thoi diém sinh truéng
khac nhau [2, 4, 5]. Tuy theo nguoi trong ho tieu
mudn c6 san phdm ho tiéu xanh, ho tiéu den, ho
tiéu trang hay ho tiéu dé ma xac dinh thoi diém
thu hoach khac nhau [2, 6]. Tuy nhién, viéc
nghién ctru xac dinh thoi diém thu hoach qua ho
tieu thich hop cho qua trinh ché bién cac san
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pham ho tiéu xanh, ho tiéu den, hé tiéu trang hay
ho tieu @6 thi dén nay rat it cac cong trinh nghién
ctu da cong bo. Dé xac dinh thoi diém thu hoach,
ngoai viec dua vao céc chi tiéu co ly, chi tiéu cam
quan con phai phan tich xac dinh cac chi tiéu
dinh duong [2]. Néu thu hoach khong ddang thoi
diém sé anh huéng dén chat luong cta san pham.
Néu dé qua lau trén cay sé lam cho vo qua bi kho,
mat nudc, rung qua va anh huéng téi su sinh
treong, phat trién cta cay, anh hudng toi ltra qua
tiép theo [2]. Do d6, dé c6 co sé khoa hoc,
khuyén c4o nguoi nong dan trong cay hé tieu thu
hoach dat hiéu qua cao thi viéc xac dinh su bién
dd6i cac chi tieu co ly, dinh duéng va cdm quan
ctia qua ho tiéu & cac thoi diém thu hoach khac
nhau phuc vu cho qua trinh ché bién san phim
ho tiéu do 1a rat can thiét, c6 y nghia khoa hoc va
thuc tién cao.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat liéu

2.1.1. Nguyén liéu

Qua hé tiéu thu hoach & cac thoi diém 220
ngay, 225 ngay va 230 ngay ké tir khi dau qua tai
cac huyén Vinh Linh, Huéng Hoa cta tinh Quang
Tri. Nguyén liéu nay phai dam bao do tuwoi moi,
nguyeén ven, khong bi ton thuong va khong bi sau,
bénh. Sau khi thu hai, cac qua ho tiéu nay duoc
chtta dung trong thiing x6p duc 16 va van chuyén
bang 6 td c6 may diéu hoa nhiét do dén phong thi
nghiém dé tién hanh phan tich, danh gia xac dinh
thoi diém thu hoach, nghién cttu ché bién san
pham ho tieu do.

2.1.2. Hoa chat

Cac hoa chat sir dung trong nghién ctru nay
bao gém: Fe,(SO,);, KMnO,, NaOH, CH,COOH,
CaCl,, AgNO,, 2,6 diclorophenolindophenol,
phenolphthalein va nuéc cit. Nhitng héa chat nay
dam bao do tinh khié€t cao va c6 ngudn goc xuat xit
ro rang.

2.1.3. Dung cu, mdy moc va thiét bi

Dung cu, may moc va thiét bi stt dung trong
nghién ctru gom: Chiét quang ké ATAGO N-1a clia
Nhat Ban, thiét bi ly tam, can dia Nhon Hoa loai 5
kg, can phan tich 4 s6 1& (ABT 220-5DNM) cta

hang Kern - Ditc. Ngoai ra, con st dung mot so
dung cu nhu thudc kep hién so, day loc inox, pipet,
ong dong, 6ng nghiém va nhiét ké.

2.1.4. Dia diém thuc hién

Thi nghiém duwoc thuc hién tai Phong thi
nghiém thuéc B6 mon Khoa hoc va Céong nghé
thuc phdm, Khoa Moéi truong, Truong Pai hoc
Khoa hoc Tu nhién, Pai hoc Quéoc gia Ha Noi.
Phong thi nghiém thudéc Khoa Co dién va Cong
nghé thuc phdm, Truong Dai hoc Nong 1am Bac
Giang. Phong thi nghiém thuéc Vién Kiém nghiém
va Kiém dinh chat luong VNTEST.

2.2. Phuong phap nghién ctru

2.2.1. Phuong phdp 1y mau

Qua ho tieu @6 duoc 14y mau theo TCVN
9017:2011. Qua tuoi - Phuong phap 14y mau trén
vuon san xuat [7].

2.2.2. Phuong phap xdc dinh cdc chi tiéu co Iy

- Phurong phap x4c dinh khoi luong cua qua

Khéi lwong ctia qua ho tiéu duoc xac dinh
bang phuong phap can, st dung can phan tich 5
s6 1& (ABT 220-5DNM) cta hang Kern - Duc
[8].

- Phurong phdp x4c dinh mau sdc

St bién déi mau siac vo ho tieu qua timg giai
doan, duoc xac dinh bing may do mau cam tay
Color Meter, dua trén nguyén tic phan tich anh
sang. V6i mobi mau do may sé cho ra két qua do
thé hién cac chiso L, a, b [8]. Trong d6: L1a chi s
thé hién do sang cta vé qua, cé gia tri tir 0 - 100; a
la chi so thé hien dai mau tir xanh 14 cay dén do, co
gia tri tir - 60 dén + 60; b 1a chi s6 thé hién dai mau
ttr xanh nuoc bién dén vang, co gia tri tir- 60 dén +
60.

- Phuong phap xac dinh do cing

Do ctng cta ho tieu duoc xac dinh biang may
do do6 cung Absolute. Qua trinh duoc thuc hién
bang cach x4c dinh do lin cta dau do trén thit qua
(mm) dudi tdic dung cta qua can co khéi luong
nhat dinh (200 g) trong mot thoi gian nhat dinh
(30 giay). Néu trong thoi gian dai di chuyén ctia
dau do cang lon thi do lun cang nhé [8].
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- Phuong phap xdc dinh kich thudc cua qua

Puong kinh va chiéu dai ctia qua ho tiéu duoc
xac dinh bang thudc kep hién s6 CD0021 (sai so
0,1 mm) [8].

2.2.3. Phuong phdp phan tich cédc chi tiéu dinh
duong

Tuy timg nguyén liéu ma lya chon phan tich
cac chi tiéu dinh duong khac nhau. Déi véi ho tieu
tién hanh phan tich mot so chi tieu dinh duong
nhu sau:

- Phuong phap xdc dinh ham Irong tinh diu

Ham luong tinh dau trong hé tieu dwoc xac
dinh bing cach can 100 g mau da duoc nghién nhé
va dong 500 ml nudc cat (sao cho nguyen liéu
ngap trong nudc), cho vao binh ciu 1.000 ml roi
dem chung cét tinh dau theo phuong phap chung
cat 16i cuon theo hoi nuéc bing bo xac dinh ham
lwong tinh dau nhe clevenger (d<1) cung véi sinh
han héi lueu [8]. Ham lwong tinh diu cé trong
nguyén liéu duoc xac dinh theo céng thic:

4

Yo V.d.10 (% )

m.(100—w)

Trong d6: X 1a ham luong tinh dau cé trong
nguyén lieu (%); m 1a khéi luong nguyén lieu dem
chung cat (g); d 1a ty trong ctia tinh dau; w 1a ham
lwong nudce cta nguyén lieu (%).

- Phuong phap xac dinh ham lirong alcaloid

Mau ho tiéu duoc ngam chiét bang ethanol
96%, NH,0OH 12,5% va ngam chiét kiét biang
ethanol 96%. Dich chiét duoc chung cét loai dung
moi dé thu héi cin, hoa tan cin bang H,SO, 2%,
loc 14y dich loc (cac alcaloid lic nay & dang mudi,
khéng tan duogc trong CHCL,). Pem dich loc loai
tap chat bang CHCI,, réi dua vé pH = 9 - 10 bing
NH,OH dam dic (cac alcaloid khi nay & dang
base tu do, tan duoc trong CHCl,) va chiét lay
alcaloid bing CHCI,. Loc dich chiét CHCl, qua
gidy loc va c6 Na,SO, khan trén gidy loc, rira gidy
loc va Na,SO, khan bang CHCL,, réi cho béc hoi
CHCI, (bang cach co6 quay chan khong & 50°C)
thu duoc cdn alcaloid toan phan. Sau d6 dinh
Iuong alcaloid toan phan tinh khiét trong can
alcaloid toan phan bing phuong phap chudn do
acid- base [9].

- Phuong phap xdc dinh ham Iuong glucid
tong sé

Ham luong glucid téng s6 cta ho tiéu duoc
xac dinh bang phuwong phap phan cuc. Nguyeén tic
ctia phuong phap nay duoc xac dinh dua trén tinh
chat co ban cua glucid c6 kha nang phan cuc 4nh
sang. Khi anh sang di qua dung dich chuta glucid
sé tao thanh mot goc quay cuc, tri s géc quay cuc
phu thudoc vao néng do cta ching trong dung
dich, stt dung phan cuc ké hodc duong ké dé phan
tich glucid téng s6 [10].

- Phuong phdp xdc dinh ham lrong protein
tong so

Ham luong protein tdng s6 cta ho tiéu duoc
xac dinh theo TCVN 8125:2009 [11]. Phuong phap
nay xac dinh bang cach nhan ham luwong nito thu
duoc & thoi diém xac dinh véi hé s6 chuyén ddi
phu hop.

- Phuong phap xac dinh ham lirong vitamin A

Ham luong vitamin A ctia hod tiéu dugc xac
dinh theo TCVN 8674:2011. Phuwong phap duoc
thuc hién theo nguyeén tic 1a mau duoc xa phong
hoa voi dung dich kali hydroxit trong etanol va
vitamin A duoc tach chiét trong dau nhe. Loai bd
dau nhe bing cach cho bay hoi va phan cin duoc
hoa tan trong 2-propanol. Nong d¢ vitamin A trong
dich chiét 2-propanol duoc xac dinh bang sic ky
léng pha dao dudi cac diéu kién cho pic don 1é doi
voi tat ca cac déng phan retinol [12].

- Phuong phap xac dinh ham Iirong vitamin B,

Ham luong vitamin B, cta ho tiéu dugc xac
dinh theo TCVN 5164:2018. Phuwong phip nay
duoc thuc hién theo nguyén tic vitamin B, hay
thiamin duoc chiét ra khéi thuc phdm sau khi thay
phan bang axit rdi tach phospho stt dung cach xt
ly bing enzyme va dinh luong bing sic ky 1ong
hiéu nang cao [13].

- Phuong phap xac dinh ham lrong vitamin B,

Ham luong vitamin B, cta hé tiéu duoc xac
dinh theo TCVN 8975:2018. Nguyén tic cuda
phuong phap nay la vitamin B, hay riboflavin duoc
chiét tir thuc phdm bang cach thiy phan axit, sau
d6 dephospharyl héa bang enzyme, duoc tach
bang sic ky 16ng hiéu nang cao [14].
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- Phuong phap xac dinh ham lirong vitamin PP

Ham luong vitamin PP hay vitamin B, con goi
la niacin duwoc xac dinh theo TCVN 9045:2012.
Nguyén tac thuc hién 1a cac dang cta niacin duoc
chiét xuat ra khoéi mau thuc phdm bang cach xit ly
v6i axit hodc enzyme hay axit/kiém va duoc dinh
lwong bang HPLC [15].

- Phuong phdp xdc dinh ham lrong canxi, kali
va natri

Ham lwong canxi, kali va natri cta ho tiéu
duwoc xac dinh theo TCVN 10916:2015. Phuong
phdp nay duoc thuc hién theo nguyén tic
mau thit dugc  phan haytrong hdén hop axit
nitric/axit percloric va dugc xac dinh bang do phé
phat xa plasma cam tmng cao tan [16].

- Phuong phap xdc dinh ham luong phospho

Cang tuong ty nhu trén, ham luong phospho
ctia ho tieu duoc xac dinh theo TCVN 9043:2012.
Nguyén tac thuc hién 1a mau duoc tro héa kho dé
loai b6 chat hitu co. Phan phosphat con lai co thé
tan trong axit tao thanh phttc chdt mau xanh
[(M00,.4M00,),.H;PO,] véi Na,MoO, khi diung
axit ascorbic lam chat khit. Cuong do ctia mau
xanh duoc do quang phd tai budc séng 823 nm + 1
nm [17].

- Phurong phép xdc dinh ham hrong chat kho
hoa tan

Ham luong chat kho hoa tan xac dinh bing
chiét quang ké ATAGO N-1a ctia Nhat Ban, don
vi do 1a °Bx & 20°C. Khi anh sang di qua dung
dich c6 chat kho hoa tan khac nhau thi anh sang
bi khuic xa véi nhitng géc khic xa khac nhau, tir
day c6 thé suy ra duoc nong do chat kho caa dich

phan tich [8].
2.2.4. Phuong phap xéc dinh chi tiéu cam quan

Chi tiéu cam quan cta qua ho tiéu duoc xac
dinh theo phwong phip mé ta, phuong phap nay
duoc st dung dé mo ta chi tiét cac tinh chat cam
quan cta qua ho tiéu nhu mau sic, mui, vi va cau
trac... Hoi dong gém c6 9 thanh vién, cac thanh
vién duoc hoc va hudn luyén lam quen véi cac
tinh chat cdAm quan mau sic, mui, vi va ciu trac
ctia qua ho tieu & cac thoi diém thu hoach khac
nhau, sau 6 xac dinh thang cuong d6 la thang 9
diém. Céac thanh vién sé nhan duoc phiéu cho
diém va cac mau qua ho tiéu can danh gia, sau do
danh gia thr mau va xac dinh cuong do cta timg
chi tiéu yéu cau trén thang 9 diém da st dung.
Phuong phap mo ta dwoc thuc hién qua cac budc
nhu sau: Lua chon cac dic tinh can danh gia, thuc
hién cac phép thir so bo dé cac thanh vién cung
thong nhat cach st dung thang cuong do da dua
ra va danh gia cuong do cac dac tinh da chon trén
thang diém [18].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Cac chi tieu co ly ctia hé tieu dé & cac giai
doan thu hoach khac nhau

Viéc xac dinh sy bién ddi cac chi tieu co ly,
hoéa ly ctia qua ho tiéu & cac thoi diém thu hoach
khac nhau c6 y nghia quan trong, tir 6 lam co s&
cho viéc lua chon thoi diém thu hoach phu hop dé
dam bao chat luong cho qua trinh ché bién san
pham ho tiéu d6. Két qua xac dinh su bién déi cac
chi tieu co ly, hoa ly ctia qua hé tiéu & cac thoi
diém thu hoach khac nhau duoc lap lai 3 lan va
duoc thé hién & bang 1.

Béng 1. Cac chi tiéu co Iy ctia qua hé tiéu do & cac giai doan thu hoach khéc nhau

Cac thoi diém thu hoach khac nhau
TT Cac chitiéu coly
220 ngay 225 ngay 230 ngay
1 | Khéiluong (g/qua) 0,11 £ 0,01 0,12 £ 0,01 0,12 + 0,01
2 buong kinh (mm) 6,2+0,1 6,3+0,1 6,3+0,1
3 Chiéu cao (mm) 58+0,1 59+0,1 59+0,1
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4 Do cing (kg/cm?) 7,74 £0,12 7,87+0,21 7,81+£0,19
5 Ty le vo (%) 38,84 + 0,08 38,79 + 0,09 38,63+ 0,12
6 Ty 1é hat (%) 61,16 = 0,09 61,21 + 0,08 61,37 0,13

Bang 1 cho thdy, & thoi diém thu hoach 220
ngay ké tir khi dau qua, qua hoé tieu dé coé khoi
Iwong 1a 0,11 + 0,01 g, duong kinh 6,2 + 0,1 mm,
chiéu cao 5,8 + 0,1 mm, do ctmg 7,74 + 0,12
kg/cm?, ty 1é vo 38,84 + 0,08% va ty lé hat 61,16 +
0,09%. O thoi diém 225 ngay, khéi luong ciia qua 1a
0,12 + 0,01 g, duong kinh 6,3 + 0,1 mm, chiéu cao
5,9 £ 0,1 mm, d¢ ctmg 7,87 + 0,21 kg/cm?, ty 1é v
38,79 + 0,09% va ty 1é hat 61,21 + 0,08%. Két qua
nghién cttu cho thdy, khi dén thoi diém 225 ngay,
cac chi tieu kheéi luong, duong kinh, chiéu cao, do
ctimg va ty lé hat cia qua ho tiéu déu tang khong
dang ké, ty 1e vo lai giam va chuyén sang giai doan
chin. Pén thoi diém thu hoach 230 ngay ké tir khi
dau qua, khéi lugng qua, duong kinh qua, chiéu
cao qua déu gitr 6n dinh nhu thoi diém thu hoach
225 ngay ké tir khi dau qua. Tuy nhién, do cing, ty
lé vo lai giam, ty 1¢ hat lai ting so véi thoi diém thu
hoach 225 ngay ké tir khi dau qua. S& di cé hién
tuong nay 1a do tai thoi diém thu hoach 230 ngay

ké tir khi dau qua, qua ho tieu da chuyén sang giai
doan chin déu. Két qua nay phu hop véi két qua
nghién ctu cta Mathieu W va cs (2014) [2],
Onwubuya E. A va cs (2009) [4]. Do do6, dua vao
chi tiéu co ly thi thoi diém 225 - 230 ngay 1a thoi
diém thu hoach qua ho tiéu thich hop cho ché bién
san pham ho tieu do.

3.2. Cac chi tieu dinh duong ctia ho tieu d6 &
c4c giai doan thu hoach khac nhau

Céac chi tieu dinh duong ctia qud hd tiéu
thuong thay ddi theo thoi gian sinh trudng va phat
trién. Viéc xac dinh céac chi tiéu dinh dudong cta
qua ho tiéu & cac thoi diém thu hoach khac nhau
c6 y nghia rat 16n vé mit thuc tién. Dua vao cac chi
tiéu nay sé giup nguoi san xuat, ché bién lua chon
duoc thoi diém thu hoach phu hop. Két qua xac
dinh cac chi tiéu dinh duong cia qua ho tiéu & cac
thoi diém thu hoach khac nhau duoc lip lai 3 lan
va duoc trinh bay & bang 2.

Bang 2. Céc chi tiéu dinh duong clia qua ho tiéu dé & cac giai doan thu hoach khac nhau

Cac thoi diém thu hoach khéac nhau
TT Cac chi tieu dinh duong
220 ngay 225 ngay 230 ngay
1 | Ham luong tinh dau (%) 2,67 2,78" 2,92¢
2 | Ham luong alcaloid (%) 0,06* 0,07" 0,08¢
3 | Ham lwong glucid téng s6 (%) 24,25 24,38 24,61¢
4 | Ham luong protein téng s6 (%) 6,65% 6,68% 6,72¢
5 | Ham luong vitamin A (mg/kg) 0,03 0,04 0,04
6 | Ham lwong vitamin B, (mg/kg) 0,05% 0,06° 0,07¢
7 | Ham lwong vitamin B, (mg/kg) 0,55% 0,63° 0,68¢c
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8 | Ham lwong vitamin PP (mg/kg) 2,6° 2,7 2,8
9 | Ham luong canxi (mg/kg) 7322 756 759b¢
10 | Ham luwong phospho (mg/kg) 40° 42° 43¢
11 | Ham luong kali (mg/kg) 1.159* 1.176° 1.208°¢
12 | Ham luong natri (mg/kg) 44® 45% 47°
13 | Chat kho hoa tan (°Bx) 8,19° 8,27° 8,35°¢

Ghi chu: Cic ky tir khdc nhau trong cung mot cot biéu thi su khac biét cé y nghia thong ké gita cac

cong thirc (p<0,05).

Bang 2 cho thdy, ham luong tinh dau cta qua
ho tieu doé & thoi diém thu hoach 220 ngay ké tir
khi dau qua 1a 2,67%, & thoi diém thu hoach 225
ngay ké tir khi dau qué 1a 2,78% va & thoi diém thu
hoach 230 ngay ké tir khi dau qua 1a 2,92%. Ham
Iwong alcaloid dao dong tir 0,06 - 0,08%, twong Gng
v6i cac thoi diém thu hoach tir 220 - 230 ngay ké tir
khi dau qua. Cac thanh phan khac nhue ham luong
protein tong s6, ham luong vitamin A, ham leong
vitamin B;, ham luong vitamin B,, ham luong
vitamin PP, ham luong canxi, ham luong phospho,
ham luong kali, ham luwong natri va chat kho hoa
tan khong c6 su thay déi 1on gitta cac thoi diém
thu hoach 220 ngay, 225 ngay va 230 ngay ké tir
khi dau qua. S& di c6 hién tuong nay la do & cac

thoi diém thu hoach 220 ngay, 225 ngay va 230
ngay ké tir khi dau qua, qua hod tieu da chuyén
sang giai doan gia hoa va chin, cac thanh phan
dinh duong da phat trién dén giai doan 6n dinh, tir
ngay 225 - 230 ngay da c6 khoang hon 70% s6 qua
ho tiéu chin va chuyén mau d6 twoi, s6 con lai cé
mau vang va wong. Két qua nay phu hop voi két
qua nghién ctru ciia Mathieu W va cs (2014) [2],
Onwubuya E. A va cs (2009) [4]. Do d6, dua vao
chi tieu dinh duong chon thoi diém thu hoach
thich hop dé ché bién san phdm hé tiéu do Ia ti
225 - 230 ngay ké tir khi dau qua.

3.3. Céc chi tiéu cdm quan ctia hé tieu d6 & cac
giai doan khac nhau

Bang 3. Céc chi tiéu cAm quan ciia hé tiéu d6 & ba giai doan khéac nhau

- Chit kho hoa tan va Cac thoi diém thu hoach khac nhau
cac chi tiéu cam quan 220 ngay 925 ngay 930 ngay
L Mau vang xen lan NP o aa 4
1 Mau sac o Mau do Mau d6 dam
mau do
Mui thom dac
2 Mui Mui th Mui thom dic trun :
ui ui thom ui thom dac g trung
3 Vi Vi cay Vi cay dam Vi cay cam
4 Cau tric Cau t@c hat c\u’ng, VO Cal} tr‘uc hat ?u'ng, Cau trlfc hf_lt cung,
binh thuong v6 binh thuong vO mém

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 4/2024 47



KHOA HOC CONG NGHE

Chi tiéu cdm quan cta qua hé tiéu & cac giai
doan thu hoach khac nhau duoc biéu thi bing
mau sic vé qua, mau sic ciia hat, mui, vi clia qua
va cdu truc cta qua. Trong nghién ctru tham do,
cting da khao sat & thoi diém 235 ngay ké tir khi
d4au qua, tuy nhién, & giai doan nay vé qua c6 mau
d6 t6i tham, hoi nhan va qua dé bi rung. Do do,
chon thoi diém 220 ngay, 225 ngay va 230 ngay
ké tir khi dau qua dé thuc hién cac nghién ctu
chuyén sau. Két qua xac dinh chi tiéu cdm quan
ctia qua ho tiéu & cac thoi diém thu hoach khac
nhau duoc thuc hién bang phuong phap mo ta va
duoc trinh bay & bang 3.

Bang 3 cho thay, & thoi diém thu hoach 220
ngay ké tir khi dau qua, qua hé tiéu c6 mau vang
xen 1an mau d6, mui thom, vi cay, cdu trac hat

ctmg va vo binh thuong. bén thoi diém thu hoach
225 ngay ké tir khi dau qua, qua ho tiéu c6 mau do,
mui thom dic trung, vi cay dam, cau truc hat cing
va vo binh thuong. Nhung dén thoi diém thu
hoach 230 ngay ké tir khi dau qua, qua hé tiéu co
mau dé dam, mui thom dic trung, vi cay dam, cau
truc hat ciing va vo mém. Stt dung phuwong phap
mo ta, cac thanh vién hoi dong cadm quan déu cho
rang, dé ché bién san phdm ho tieu dé thi thoi
diém thu hoach tir 225 - 230 ngay c6 nhiéu vu diém
hon 1a qua c6 mau sic, mui, vi va cau trac dic
trung hap dan hon, mau dé déu hon, vi cay sic
hon, cau tric hat gion hon. Do do, dua vao chi tiéu
cam quan thi thoi diém 225 - 230 ngay 1a thoi diém
thu hoach qua ho tiéu thich hop cho ché bién san
pham ho tiéu dé.

Hinh 1. Qua hé tiéu d6 & thoi diém thu hoach 220 ngay ké tir khi dau qua

Hinh 2. Qua hé tiéu dé & thoi diém thu hoach 225 ngay ké tir khi d¢au qua
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Hinh 3. Qua ho tiéu d6 & thoi diém thu hoach 230 ngay ké tir khi dau qua

4. KET LUAN

Dua vao sy bién d6i cac chi tiéu co ly, chi tieu
dinh duong va chi tiéu cdm quan can chon thoi
diém thu hoach qua ho tieu tir 225 - 230 ngay ké tir
khi dau qua dé ché bién san phdm ho tieu d6. Do &
thoi diém nay qua ho tiéu c6 khai luong 1a 0,12 +
0,01 g, duong kinh 6,3 + 0,1 mm, chiéu cao 5,9 +
0,1 mm, do ctmg 7,87 + 0,21 kg/cm?, ty 1é vo 38,79
+ 0,09% va ty lé hat 61,21 + 0,08%, ham luong
alcaloid dao déng tix 0,06 - 0,08%, ham luong tinh
dau dao dong tur 2,78 - 2,92%. O thoi diém nay, qua
ho tiéu c6 mau sic, mui, vi va cau truc dic trung
hap dan hon, mau dé déu hon, vi cay sic hon, cau
trac hat gion hon thoi diém thu hoach 220 ngay ké
ti khi dau qua.
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STUDY ON DETERMINATION OF HARVEST TIME OF PEPPER FRUITS (Piper nigri1) SUITABLE
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FOR PROCESSING PROCESS OF RED PEPPER PRODUCTS
Nguyen Van Loi, Le Anh Tuan?, Tran Van Quy’, Nguyen Duc Tien?
!University of Sciences, Vietnam National University, Hanoi
“Vietnam Institute of Agricultural Engineering and Postharvest Technology

Summary

The pepper plant’s scientific name is Piper nigri L and is widely grown in Vietnam, especially in
Quang Tri province. Pepper fruits often contains aromatic ingredients, spicy flavor ingredients
and biologically active ingredients. The typical chemical components in pepper fruits are essential
oils and alkaloids. These components in pepper fruits often change at different times of growth.
The aim of this study was to determine the appropriate harvesting time of pepper fruits for
processing red pepper products. The experiment was conducted with pepper fruits harvested at
220 days, 225 days and 230 days after fruiting. Based on the changes in physical and mechanical
index, nutritional index and sensory index, it is necessary to choose the time to harvest pepper
fruits from 225 to 230 days from fruit set to process red pepper products. Because at this time, the
pepper fruit has a weight of 0.12 + 0.01 g, diameter of 6.3 £ 0.1 mm, height of 5.9 + 0.1 mm,
hardness of 7.87 + 0.21 kg/ cm?, shell percentage 38.79 + 0.09% and seed percentage 61.21 +
0.08%, alkaloid content ranges from 0.06 to 0.08%, essential oil content ranges from 2.78 to 2.92%.
Pepper fruit has a more attractive color, smell, taste and structure, a more even red color, a

sharper taste and a crispier seed structure when harvested 220 days after fruiting.

Keywords: Sensory index, mechanical index, nutritional index, red pepper products, harvest time.
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