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TOM TAT

Xac dinh thoi diém thu hoach 1a mot trong nhitng yéu t6 quan trong anh hudng truc tiép dén
nang suat va chat luong ho tiéu. Thi nghiém x4c dinh anh hudéng ctia thu hai qua chin dén chat
luong hé tiéu tai tinh Gia Lai va Dak Lak gom 5 cong thitec: CT1 (thu hoach khi cé s qua chin/gié
> 75%), CT2 (s6 qua chin/gié > 50%), CT3 (s6 qua chin/gié > 25%), CT4 (s6 qua chin/gié > 5%),
CT5 (s6 qua chin/gié < 5%). Két qua cho thdy, ty 1é qua chin 4nh hudng ca dac diém ly tinh (ty le
qua chéc, ty le twoi/kho, khoi lwong 1.000 hat va thanh phan hoéa hoc (piperine, volatile oil, ete)
trong hat tieu den. Cac thong s6 ly tinh ting dan theo ty 1& chin va cé su khac nhau co6 y nghia vé
mat thong ke giita cac cong thitc. Nguoc lai, thanh phan héa hoc trong hat tiéu den cé chiéu
huoéng giam. Thu hoach khi tiéu c6 ty 1& qua chin/gié < 5% sé dat gia tri cao nhat vé thanh phan
hoa hoc trong hat tiéu. Nguoc lai, néu thu hoach khi cé > 75% s6 qua chin/gié dat duoc gia tri vé
ly tinh cao nhat. Nghién ctu da cung c4p luan cit khoa hoc vé thay déi dic tinh Iy héa tinh cta hat
tiéu, gitp cho nguoi san xuat lua chon thoi diém thu hoach thich hop nhim dap tng duoc yéu cau

vé chat luong ctia san phdm va ning suat.

Titkhéa: Ho tiéu, thoi diém thu hoach, thanh phan Iy hda hoc.

1. BAT VAN BE

H6 tieu (Piper nigruum L) 1a cay cong nghiep
dai ngay mang lai gia tri kinh t€ cao cho Viét Nam
noéi chung va vung Tiy Nguyén ndéi riéng. Viét
Nam 12 qudc gia san xudt va xuat khau hat tiéu 1on
nhat thé gioi, dong gop 34% san lugng hat tiéu toan
cau trong nam 2022 [1]. C6 nhiéu yéu t6 anh
huéng dén ning suat va chat luong ho tiéu, trong
d6 thoi diém thu hoach 1a mot trong nhitng yéu to
quan trong. Trong diéu kién canh tac ty nhién, tuy
thuoc vao giong, diéu kién canh tac va khi hau,
qua tiéu chin khoang 6 - 10 thang sau khi ra hoa va
dau qua.

Thong thuong, thu hai hé tiéu duoc thuc hién
1 1an nham giam chi phi nhan cong [2], do d6 viéc
xac dinh thoi diém thu hoach dong vai tro quan
trong. Trong thu hoach c6 3 loai qua duoc xac
dinh gom: Qua xanh (immature), qua gia

(mature), qua chin (ripe). Trong &6, qua xanh
duoc dinh nghia la qua c6 mau xanh sang, con qua
gia 1a qua c6 mau xanh dam hay xanh vang, qua
chin c¢6 mau dé [3]. Tuy theo muc dich san xuat
ma chon loai qua tiéu thu hoach khac nhau, vi du:
Ché bién tieu den thi nén thu hoach khi qua tiéu
da gia (xanh dam), ché bién tiéu trang thi nén thu
hoach qua tiéu chin (xanh vang va chin do), thu
hai dé san xuit Oleoresin va tinh dau (volatile oil)
thi thu tir 15 - 20 ngay trudc khi qua gia [4].

Hién nay, c¢6 nhiéu nghién ctru ching minh
anh hudng clia cac giai doan thu hai dén sy thay
déi ly, hoéa hoc ctia hat tiéu, nhung phan lén
nghién cttu vé su khac nhau co ban cua 3 loai qua
tiéu d6 la: Tiéu xanh, tiéu gia va tiéu chin. Nghién
ctru vé su bién d6i ly tinh ciing nhu thanh phan
hoéa hoc trong hat tiéu & cac giai doan chin khac
nhau con han ché. Do vay, Trung tAm Nghién ctru
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va Phat trién cay Hé tiéu tién hanh “Nghién cuu
anh huong ty Ié qua khi thu hai dén chat hrong hat
tiéu tai TAy Nguyén”dé cé co s khoa hoc khuyén
cao cho san xuét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Dia diém thi nghiém

Thi nghiém duoc tién hanh trén vuon giong tieu
Vinh Linh 7 nam tudi tai tinh Gia Lai va Dak Lik.
Vuon tieu duoc cham séc nhu nhau va theo quy trinh
canh tac cta Bo Nong nghiép va PTNT (2015) [5].

2.2. Vit lieu nghién ctu

Mau hat tiéu Vinh Linh duoc thu hai tai tinh
Gia Lai va bak Lik.

2.3. Thoi gian nghién ctu

Thi nghiém duogc thuc hién vao nam 2024.

2.4, Phuong phap nghién cttu

Thu hoach qua tiéu bang tay theo cac muc qua
chin khac nhau (Hinh 1). Qua tiéu chin duwoc xac
dinh 1a qua c6 mau d6 hoac do6 vang [2, 6]. Bt dau
thu mau vao thang 2 va két thic vao thang 3 nam
2024. M6i vuon chon 20 cay dong déu tai 5 diém
chéo goc ctia vuon, méi diém chon 4 cay lién ké

TIEU CHIN <5%

TIEU CHIN >50%

ity

TIEU CHIN >5%

¥

nhau. Mau qué duoc thu & giira tan cay, thu vao 5
thoi diém khac nhau twong g véi 5 cong thuc:

- Cong thuc 1 (CT1): Thu khi cay co s6 qua
chin trén gié > 75%.

- Cong thuc 2 (CT2): Thu khi cay co s6 qua
chin trén gié > 50%.

- Cong thic 3 (CT3): Thu khi cay co s6 qua
chin trén gié > 25%.

- Cong thuc 4 (CT4): Thu khi cay co s6 qua
chin trén gié > 5%.

- Cong thuc 5 (CT5): Thu khi cay co s6 qua
chin trén gié < 5%.

Mbi dot thu khoang 15 kg mau tiéu (bao gom
ca gié), sau do tron déu va chia thanh 3 mau nho
tuong tmg cho 3 1an lap. Mau duoc xtt 1y, phoi dat
4m do 12,5% va phan tich chi tiéu ly tinh tai Trung
tam Nghién ctu va Phat trién cay Ho tiéu. Mau
cua timg cong thirc sau d6 duoc tron lai véi nhau
va ldy dai dién 1 mau (1 kg/mau) cho ting cong
thizc @€ phan tich thanh phan héa hoc tai Cong ty
Eurofins Viét Nam. Chi tiéu va phuong phap phan
tich duoc trinh bay & bang 1.

TIEU CHIN >25%

R

TIEU CHIN >75%

eE

Hinh 1. Ty 1& qua chin trén gié tiéu theo timg cong thixc thi nghiém
Bang 1. Chi tiéu va phuong phap phan tich hat tiéu

Don vi thuc hién

Trung tam Nghién

So Chi tieu Phuong phap

A. Phan tich ly tinh hat tiéu
1 Ty 1¢ hat chiac (%) TCVN 7036:2008 [7]
2 Ty 1é hat1ép (%) TCVN 7036:2008 [7]

ctru va Phat trién
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Ty 1é tuoi/kho TCVN 7036:2008 [7] cay Ho tieu
4 Dung trong (g/1) TCVN 7036:2008 [7]
5 Khéi luong 1.000 hat (g) TCVN 7036:2008 [7]
B. Phan tich héa tinh hat tiéu
1 Ham luong tinh dau bay hoi - TCVN 7039:2013
volatile oil (% khoi lugng kho) (ISO 6571:2008) [8]
TCVN 9683:2013 5 i
2 Ham luwong piperine (%) Congltiy Eurofins
(ISO 5564:1982) [9] Viét Nam
5 Ham luong chat chiét ete khong bay TCVN 5486:2002
hoi (%) (ISO 1108:1992) [10]

2.5. Phuong phép xtt Iy s6 liéu

S6 lieu duoc thu thap, xit Iy va phan tich théng
ké bang phan mém R Studio, phién ban 4.3.2 [11].

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia ty lé quéa chin dén dic
diém ly tinh ctia hat tiéu

Két qua & bang 2 cho thdy, c6 su thay déi vé
dac diém ly tinh hat tieu & cac ty 1é qua chin khac
nhau. Khi thu hai, ty 1& qua chin cao da lam ting ty
1é hat chic so véi thu hai qua xanh va c6 su sai
khac c6 y nghia thong ke gitra cac cong thic (p <
0,05). Tai tinh Pk Lik, CT2 c6 ty 1é hat chic cao
nhat chiém 96,7%, thap nhat & CT5 chiém 86,8%.
Tuong tu, tai tinh Gia Lai, ty 1é hat chic dat cao
nhat & CT1 (97,8%), thap nhat & CT5 (95,4%). Dung
trong hat tiéu & cac cong thiic dao dong tur 606,2 -
654,7 g/L tai tinh Dak Lik, trong do cong thic CT3
(> 25% qua chin/gié) co dung trong dat cao nhat
654,7 g/L va thap nhat & cong thic CT1 dat 606,2
g/L. Tuong tu, tai tinh Gia Lai, dung trong cao nhat
& CT5 va thap nhat & CT1 lan luot 1a 665,1 g/L va
594,5 g/L. Nhin chung, dung trong hat tiéu & cac
cong thirc dap tng voi yéu cau vé chat luong theo
TCVN 7036:2008 [7].

Két qua nghién cttu ciing chi ra rang, ty 1é chin
cang cao thi ty lé tuoi/kho thap, khai luong 1.000
hat cao va c6 su sai khac c6 y nghia thong ke (p <
0,05) gitta cac cong thirc. Ty 1é tuoi/kho trung binh
& 2 dia diém dat thap nhat & CT1 (2,7), cao nhat &
CT5 (3,8). Ty lé tuoi/kho dao dong tir 2,8 - 4,4 tai
tinh Pak Lak va tir 2,6 - 3,1 tai tinh Gia Lai. Tai tinh
bak Lik, khoi luong 1.000 hat dat cao nhat & CT1
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(69,2 @), tiép theo 1a CT2 (68,2 g), thap nhat 1a CT5
(57,6 ). Tai tinh Gia Lai, khoi luong 1.000 hat &
cac cong thicc dao dong tir 60,1 - 71,7 g. Cong thirc
véoi mirc hai cé trén 75% qua chin/gié (CT1) cho
khoi luong 1.000 hat cao nhat (71,7 g). Cong thic
hai co s6 qua chin/gié < 5% (CT5) cho khéi luong
1.000 hat nho nhat (60,1 g). Khoéi lugng trung binh
1.000 hat tiéu tai 2 dia diém nghién ctu & CT1,
CT2, CT3, CT4 cao hon lan luot 19,7%, 16,8%, 11,4%,
9,2% so voi CT5.

Két qua nghién ctu vé anh huéng cta ty lé
chin dén dac diém ly hoc ctia hat tieu phu hop véi
cac nghién cttu trude day va déu khang dinh, khoi
luong qua ting dan cting voi su phat trién cta qua
va dat cuc dai khi qua hoan toan chin. Nghién cttu
ctia Azman va cs (2020) [3] cho thay, khoi luong
qua chin cao hon 50% so voi qua non va 7,14% so
v6i qua gia. Tuong tw, nghién ctu ctia Christian va
cs (2023) [12] tim thdy su khac biét dang ké giira
céac giai doan thu hoach va gidéng tiéu vé mau sac,
4am do, do chac va ty 1é tuoi/kho gitta qua xanh va
qua gia. Thong thuong, qua xanh c6 4m d6 trung
binh khoang 79,11%, trong khi qua gia 4m do
khoang 71,6%, diéu nay dan dén khoi luong cia qua
tiéu chin cao hon so véi qua tiéu xanh va ty 1é tiéu
tuoi/khé khac nhau & cac cong thic. Ngoai ra, do
su tich liy chat kho & qua xanh c6 thé chua day da
nén khoi luong thap hon so véi qua chin da tich liy
day da. Nghién ctu ciing cho thdy, dung trong
giam dan theo ty 1é qua chin, diéu nay c6 thé duoc
ly giai, khi qué tiéu da hoan toan chin thi kich c&
hat tiéu dat cuc dai va dong déu, tir d6 chiém nhiéu
khong gian hon so voi qua xanh. Nhu viy, nghién
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cttu chi ra rang, ty 1é qua chin anh huéng dén truc  hoac phoi kho sé cho mau sic va hinh thai dep hon
tiép dén khoi luong qua, ty 1& qua tuoi/kho va tir dé  so voi qua xanh va duoc wa chuong boi nguoi tieu
anh huéng gian tiép dén dung trong va nang suat dung [2, 13].

thuc thu. Ngoai ra, khi thu hai qua chin dé sdy

Bang 2. Anh huémg ctia ty 1& chin dén dic diém ly tinh cta hat tiéu

Cong thuc
bia - CT1 CT2 CT3 CT4 CT5
did Chi tiéu
1em (> 75% qua (> 50% qua (> 25% qua (> 5% qua (< 5% qua
chin/gié) chin/gié) chin/gié) chin/gié) chin/gié)

Ty lé hat chdc (9) | 96.2+03° | 967+01° | 953+07 | 957+10° | 868+46

Tylehatlép %) | 38+03° | 33+01 4,740,7" 43+1,0° | 132+46°

I)IZE Dung trong (g/I) | 6062+6,9 | 613,5+12,1" | 654,7=10,3" | 628,8+3,7" | 6322+ 22,6°
Lak T Ié tuoi/kho 28+0,3 31+0,0° 3,5+0,5 33402 4.4+ 04°
Khéiluong 1.000 | 6994070 | 682+04° | 643+04® | 635+61% | 57.6+3,0°
hat (g)
Ty lé hat chdc G | 97.8+0,9° | 97,7405 | 95715 | 969+06° | 954+04°
T¥ 1¢ hat 1ép (%) 2,2+0,9° 2,3+0,5 43+15° 3,1+0,6® 4,6+ 0,4°
Tinh

Gia | Dungtrong (g/1) | 5945+ 17,8 | 6079+ 8,10 | 64,7 £ 203" | 6545+ 17,6" | 65,1+ 14,7"

Lai | 1o te twoi/kho | 26+0,047 | 27+01¢ | 29+01% | 3,0+01® | 31+005°

Iﬂléillluoné)l'ooo 717+31° | 692+78 | 667+49° | 647+94* | 60,1+35°
at

Tyl hat chdc (9 | 969+L1° | 972207 | 955+03" | 963+08 | 91,1+6,1°

Tylehatlep %9 | S1=11° | 28+07 | 46+03° | 37+08 | 8961

Trung | Dung trong (g/L) | 6003+83° | 610,7=4,0" | 649,7+7,0° | 641,7=18,1* | 648,6+233"

binh
T letwoi/kho | 2701 | 29:03° | 32+04% | 32+02° | 38+09"

@61}11“0“(3)1'000 704+17° | 687+07 | 655+17% | 64,1+09" | 588+1,8
at

Ghi chi: Céc gid tri theo sau gi4 tri trung binh khdc nhau cé swr khdc biét co y nghia thong ké ¢ mutc
o = 0,05;+: Do léch chuan.

3.2. Anh hudng ciia ty 1é qua chin d@én thanh  ham luong tinh dAu, piperine va ete dat cao nhit.
phan hoa hoc trong hat tieu S6 lieu trung binh trén ca 2 dia diém lan luot 1a

Bang 3 cho thdy, ty lé qua chin cang tang thi 2,48% (tinh dau), 4,66% (piperine) va 6,70% (ete).
mot so thanh phan hoa hoc co ban trong hat tieu Trong do, CT1 (> 75% qua chin/gié) c6 ham luong
nhw: Tinh diu, piperine, ete ¢6 xu huéng giam luong tinh dau, piperine va ete thap hon CT5 luot
dan. Cong thirc ¢6 ty 1é chin thap nhit (CT5) c6 1a 2,32%, 3,80% va 5,29%. Theo TCVN 7036:2008
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[7], chi tieu hoa hoc cua hat tiéu den dat ete >
6,0%, piperin > 4,0%, tinh dau bay hoi > 2%, két qua
cho thdy, ham luong tinh dau & tat ca cac cong
thic tai hai dia diém nghién ctru déu dat va cao

hon so voi TCVN 7036:2008 [7]. Tuy nhién, néu
thu hai véi ty lé qua chin trén gié cao hon 5%
(CT4), thi ham luong piperine va ete thiap hon so
voi tieu chudn hat tiéu den.

Bang 3. Anh hudng cta ty 1é chin dén céc chi tiéu héa hoc trong hat tiéu

Tinh dau (%) Piperine (%) Ete (%)
Cong thic | Tinh Tinh | Trung | Tinh Tinh | Trung | Tinh Tinh | Trung
bak Lk | Gialai | binh | PdkLak | GiaLlai | binh | PdkLak | GiaLai | binh

CT1
G75%qua | 214 | 250 | 232 | 380 380 | 380 | 509 549 | 529
chin/gié)

CT2
G50%qua | 215 | 263 | 239 | 373 363 | 368 | 507 489 | 498
chin/gié)

CT3
Go5%qua | 243 | 252 | 248 | 368 384 | 376 | 531 553 | 542
chin/gié)

CT4
GS%qua | 224 | 217 | 221 | 373 404 | 3,89 5,14 587 | 551
chin/gié)

CT5
c5%qui | 260 | 235 | 248 | 518 413 | 466 | 726 613 | 6,70
chin/gié)

Thanh phan héa hoc trong hat tiéu bién dong
rat 16n phu thudc vao giong tiéu, diéu kién canh
tac, khi hau va phuong phap ché bién [14].
Piperine trong tiéu den dao dong tur 1,7 - 7,4% [15].
Két qua cta nghién cttu nay phu hop véi nhiéu
nghién ctu truéc day [13, 16-18]. Oleoresin va
volatile oil cao nhat trong hat tieu (19,41% va
4,95%) khi duoc thu hoach 3,5 thang sau dau qua,
sau d6 gidm dan theo thoi gian, dat thap nhat 1a
10,37% va 2,15% vao thoi diém 6,5 thang sau khi
dau qua [13]. Tuong tu, nghién ctu cuaa
Purseglove va cs (1981) [18] khang dinh, ham
lwong tinh dau dat cao nhat (10,4%) tai thoi diém
4,5 thang sau khi dau qua va thap nhat (3,6%) vao
thoi diém 7 thang sau khi qua dau. Nghién ctu
tréen 15 gidng tiéu phd bién & An Po cang cho
thay, tieu den (thu hai qua gid) c6 khoang 3,16 -
6,0% piperine, 8,2 - 12,4% oleoresin, 3,0 - 4,8% tinh
dau, trong khi & tiéu trang (thu hai qua chin) chia

khoang 2,70 - 5,85% piperine, 6,3 - 10,3% oleoresin
va 2,0 - 3,2% tinh dau [16]. Nghién ctru ctia Liu va
cs (2018) [17] két luan, qua trinh ché bién hat tiéu
c6 anh huong dén chat luong, nhung nhin chung
thanh phéan hoa hoc trong tiéu den van cao hon so
vo6i cac loai khac. Nghién ctru cia Amala Dhas va
Korikanthimath (2003) [2] chi ra ring, ham luong
tinh dau va piperine trong hat tiéu ting dan dén
giai doan qua hoan toan gia va sau d6 giam dan
trong qua trinh chin, nguyén nhéan la do su tich lay
tinh bot ting trong qua trinh chin. Thuc t€, ham
luong tinh bot chiém phan lon trong qua tiéu va
chiém khoang 35 - 40% trong tiéu den, 53 - 58%
trong tiéu tring [19]. Do vay, dé thu dugc chat
luong tiéu den cao, nén thu hai hé tiéu khi trén gié
c6 mot vai qua chuyén sang mau d6 [20].

4. KET LUAN

Ty 1é qua chin anh hudéng dén dac diém ly tinh
va thanh phan héa hoc trong hat tiéu den. Cac
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thong s6 ly tinh nhu: Ty lé quad chic, ty lé
tuoi/kho, khai luong 1.000 hat ting dan theo ty 1&
chin, nhung cac thanh phan héa hoc co ban nhu:
Tinh dau, piperine, ete gidm. Thu hoach khi tiéu
c6 < 5% qua chin trén gié sé dat gia tri cao nhat vé
thanh phan héa hoc trong hat tiéu den. Nguoc lai,
néu thu hoach khi c6 > 75% so6 qua chin/gié dat
duoc gia tri vé ly tinh cao nhat. Bén canh do, viec
thu hai qua chin giap tiang ty lé qua chac, khoi
lwong 1.000 hat, giam ty 1é tuoi/kho, tir d6 gop
phan lam ting ning suat va san lugng ho tiéu.

Nghién cttu da cung cdp luan ctt khoa hoc vé
thay ddi dac tinh ly héa tinh cta hat tiéu, giup cho
nguoi san xuat Iya chon thoi diém thu hoach thich
hop nham dap tmg duoc yéu cau khac nhau vé
chat luong ctia san phdm ciing nhu nang suét.
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INVESTIGATE THE EFFECTS OF DIFFERENT LEVELS OF RIPENESS OF BLACK PEPPER
BERRIES ON QUALITY IN THE CENTRAL HIGHLANDS

Nguyen Van Long?, Vo Chi Cuong?, Nguyen Do!,
Nguyen Thi Van Anh!, Dinh Thi Ngoc Hanh!,
Nguyen Quang Ngoc!, Lesueur Didier?

! Pepper Research and Development Center

? Common Microbial Biotechnology Platform, International Center for Tropical Agriculture
Abstract

Determining the harvest stage is one of important factors that directly affect the yield and quality
of black pepper. The experiment investigated the effect of harvesting ripe levels of pepper fruits
on quality in Gia Lai and Dak Lak provinces, including 5 treatments: CT1 (the number of ripe
fruits/spike > 75%), CT2 (the number of ripe fruits/spike > 50%), CT3 (the number of ripe
fruits/spike > 25%), CT4 (the number of ripe fruits/spike > 5%), CT5 (the number of ripe
fruits/spike < 5%). The results showed that the levels of ripe fruits affect both the physical
(percentage of firmness, ratio of fresh fruits to peppercorn and weight of 1,000 peppercorns) and
chemical characteristics (piperine, volatile oil and ete) of peppercorns. The physical parameters
increased gradually as ripeness levels increased and there was a statistically significant difference
between the treatments (P < 0.05); however, the chemical compositions of peppercorns
decreased. To achieve the highest chemical contents of peppercorn, harvesting should be done
when the ripe fruits/spikes are less than 5%. On the other hand, harvesting should be done when
ripe fruits/spike is over 75% to achieve the best physical parameters, fitness, and appearance of
peppercorns. The study has provided scientific evidence related to changes in peppercorn’s
physical and chemical properties caused by different ripeness levels, helping producers choose
appropriate harvest stages to meet various product quality and yield requirements.

Keywords: Black pepper, harvested stages, physiochemical components.
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