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TOM TAT: Két qua phan tich ham luong cac chét dinh dudng (protein, lipid, carbohydrat, acid
ascorbic va chat khoang); céc chét han ché hip thu dinh dudng (phenol tong sb, tannin); ning
lwong trao ddi (ME) trong céc bd phén thuc vat ma Vooc miii héch (VMH) an va khong an da xac
dinh dugc su lya chon thirc an cia VMH phu hop véi mo hinh dinh dudng "han ché thu nap cac
hop chét thir sinh”, mé hinh "han ché thu nap chat xo” trong nim moé hinh sinh thai dinh dudng
chinh ctia tha linh truong va thuyét "tim kiém thirc an t6i wu". VMH khong an 14 ciia mot s6 loai
thyc vat chiém vu thé & Khu Béo ton Loai va Sinh canh Khau Ca, tinh Ha Giang vi ¢6 ham luong
phenol tong s6, tannin cao. Chung an la cua cac loai thyc vét c6 ham luong nudec, lipid, protein,
carbohydrat hoa tan, khoang tong s0, ning lugng trao d6i cao trong khi chat xo, phenol tong sb,
tannin thip. VMH chon an cudng 14 khong theo thuyét tim kiém thirc an t6i wu vi ham lugng
protein tho (CP), chit xo (ADF) va ty 1& CP/ADF thp hon phién 14; ham luong phenol tong so
thdp va ham luong chit khoang cao hon trong phién 1a. VMH an cudng 14 va 14 non ¢6 ham lugng
acid ascorbic thip hon phién 14 va 14 truong thanh. Nude ¢6 anh hudng nhiéu nhat dén su lya chon
an la, cuéng 14 cia VMH, sau d¢ la carbohydrat hoa tan, chit xo va ME.

Tu khoa: Rhinopithecus avunculus, su lua chon thirc dn, sinh thai hoc dinh dudng, Khau Ca, Ha

Giang.

MO PAU

Mot trong nhiing muc ti€u quan trong nhét
cta Linh truong hoc la tim ra cac yéu t6 c6 anh
huong quyet dinh t61 d¢ phong ph, tinh da dang,
bién dong sé lugng va tap tinh x& hoi cua moi
loai linh truéng. Nghién ctru nhu ciu dinh dudng
1l mot trong nhilng van d& trong tdm trong
nghién ctru sinh thai hoc cta linh truéng boi vi
su dinh dudng phu hop 1a diéu kién tién quyét
cho su sinh san thanh cong cta ching [21]. Sinh
thai hoc dinh dudng cta thu linh truong la mot
linh vuc nghién ctru méi dugce phat trién trong
nhitng nim gin ddy, nhim nghién ctru su thich
nghi ciia cac loai linh truong ddi véi mdi truong
song cua ching théng qua viéc hinh thanh cac
théi quen dinh dudng va céc co ché sinh 1y gitp
ching co thé khai thac mét cach hiéu qua cac
nguon thirc #n sdn c6 trong cic sinh canh.
Nghién ctru sinh thai hoc dinh dudng gitup lam
sang to nhiéu phuong dién cua tap tinh hoc va
sinh thai hoc va 13 céng cu rt c6 gia tri trong bao
ton tha linh truéng [10].

Van dé xuyén suot trong nghién cuu sinh

thai hoc dinh dudng la xac dinh xem nhiing yéu
cau diéu kién can phai co dé cac ca thé linh
truong c6 thé thu nap duoc mot luong thich hop
cac chit dinh dudng da luong va vi lugng tir cac
sinh canh ctia chung. Cac yéu cau nay khong
gidng nhau giita cac loai hodc giira cac ci thé
ma thay d6i phu thudc vao cac yéu tb: kich
thudc co thé, nhu cAu trao ddi chét, 16i séng va
dic diém cua hé tiéu hoa [16, 19]. Cac loai khac
nhau c6 thé c6 su lya chon khdi lugng va ching
loai thire 3n khéc nhau dua trén chién luge vu
tién lya chon mot s6 chét dinh dudng nao do6, da
dugc hinh thanh & loai trong qua trinh tién hoa
lau dai. Déi véi cac loai linh trudng, cac nha
khoa hoc xac dinh ¢c6 nam md hinh dinh dudng
chinh, li€én quan dén nam chién luvoc Iva chon
thire 4n cua cac loai [10, 21], bao gdm: 1. M6
hinh t6i da hoéa nang lwong; 2. M6 hinh téi da
hoa protein; 3. M hinh han ché thu nap cac hop
chat chuyén hoa thir sinh trong thyc vat (con goi
1a cac hop chét thi sinh); 4. M6 hinh han ché
thu nap chit xo; va 5. M hinh can biang chit
dinh dudng.
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DPac tinh sinh thai dinh dudng cia VMH &
Viét Nam da duge mot sd tac gia nghién clru
nhu Boonratana & Le Xuan Canh (1998) [6],
Dong Thanh Hai (2007) [8], Le Khac Quyet
(2007) [13]. Tuy nhién, cac nghién ctru chi yéu
tap trung vao xac dinh thanh phin cac loai cdy
thtc &n va b phan cay VMH an, chua co
nghién ctru vé thanh phan cac chat dinh dudng
trong cac b6 phan VMH an ciing nhu ban luan
v€ anh huong cua cac chét dinh dudng va céac
chat han ché hap thu dinh dudng dén su lya
chon thirc an cua VMH. Vi viy, ching t6i da
tap trung nghién ctru theo hudng nay trong méot
sO nim gan day [1-4].

Bai bdo nay gidi thi¢u mot s6 két qua
nghién ctru vé sinh thai dinh dudng cua quén
th¢ VMH ¢ Khu Béo ton Loai va Sinh canh
Khau Ca, tinh Ha Giang trong cac nam 2009-
2013.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vat li¢u la cac bo phan cdy ma VMH én va
khong an tir cac cdy VMH chon va khong chon
& Khu Bao tdn Loai va Sinh canh Khau Ca, tinh
Ha Giang.

Nghién ctru nay duoc tién hanh tai Khu Bao
ton Loai va Sinh canh Khau Ca (22°51° N
105°08’ E) c6 dién tich 2.024,8 ha, nam trén dia
ban 3 xa: Tung B4 (huyén Vi Xuyén), Yén Dinh
va Minh Son (huyén Bic Mé). Sinh canh chinh
0 day la rung thuong xanh trén nti da voi
nguyén sinh va dd bi tac dong & cac muc do
khac nhau. Hién nay, Khu bao tdn nay duogc xac
dinh dang nuéi dudng quan thé VMH 16n nhit &
Viét Nam va trén thé gidi, khoang 108-113 ca
thé [27].

Phwong phdp thu mdu thuc dia

Duya trén sy quan sat truc tiép ngoai thyc
dia, chung t6i da thu cac bd phan nhiing cdy ma
VMH an va khong an tir cdc cdy ma VMH chon
va khong chon. T4t ca cac mau dugc giit twoi,
dung trong tai nilon bao quan trong da lanh (tuy
ting loai mau chon nhiét d6 1am kho thich hop).

Phuong phap xdc dinh ham heong cac chat dinh
duong, cdc chat han ché hap thu dinh duong

Ham luong cac chat dinh dudng, cac chat
han ché hap thu dinh dudng cua cac mau VMH
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an va khong an dugc phan tich tai Phong Phan
tich thirc dn va San phim chin nudi (VILAS
053), Vién Chin nuéi Quéc gia; Phong thi
nghiém cua Khoa Sinh hoc, Pai hoc Khoa hoc
tu nhién, PHQG Ha Noi. Cac phuong phap xac
dinh ham lwong cac chit dinh dudng theo Tiéu
chuan Viét Nam (TCVN) vé thirc an chin nudi
(2006) [22]: Xac dinh d6 4m va ham luong chat
bay hoi khac duoc tién hanh theo TCVN 4326-
2001; xac dinh ham luwong nito va tinh ham
lugng protein thé (CP) bang phuong phap
KJELDAHL theo TCVN 4328-2001; xac dinh
ham luong chét béo theo TCVN 4331-2001; xac
dinh ham luong khoang tong s6 (KTS) theo
TCVN 4327-86: su dung 10 nung; Xéac dinh
ham luong acid ascorbic theo TCVN 6427-2-98.
Ham lugng NDF (Neutral Detergent Fiber): Xo
khong tan trong mdi truwong trung tinh, ADF
(Acid Detergent Fiber): Xo khong tan trong moi
truong axit, ADL (Acid Detergent Lignin):
Lignin khong tan trong a xit dugc xac dinh theo
phuong phap cia Van Soest (1991) [24]. Xac
dinh ham luong duong va tinh bot bang phuong
phép Lane - Eynon. Phuong phap xac dinh ham
luong cac chat han ché hap thu dinh dudng:
Tannin theo phuong phap Leventhal st dung
thudc thir Indigocarmin; Phenol tong sO (TP)
theo phuong phap Folin-Denis. Tat ca cac két
qué dugc tinh & dang % DM (vat chét khd).

Ham luong carbohydrat hoa tan (Nonfibrous
Carbohydrates (NFC)); bao gom duong, tinh
bot va cic axit béo dé bay hoi theo National
Research Council (2003) [17] d& md ta, dugc
tinh dgya trén ham lugng CP, NDF, KTS va
lipid:

NFC=100-(%NDF+% CP+% KTS+% lipid)

Tinh ning lugng trao d6i (ME) theo cong
thirc cua Conklin-Brittain (2006) [7].

ME (kcal/100g DM)=(4x%NFC)+(4x%CP)+
(9%x% lipid)

Két qua trung binh va sai s6 coa sb liéu
trong thi nghiém duoc thong ké va xur ly bang
phin mém Excel 2007, Minitabl4. Su dung
phan mém ANOVA d¢ danh gia tuong quan, do
tin cdy cua so liéu.

KET QUA VA THAO LUAN



Su luya chon thirc an ciia vooc mili héch

Cic yéu td anh hwong dén sy lwa chon thirc
an cia VMH

Dé x4c dinh nhiing yéu t6 c6 anh hudng
dang ké dén su lya chon thirc dn cua VMH,
chung t6i tién hanh xac dinh ham luong cac chat
dinh dudng, cic chit han ché hip thu dinh
dudng va gia tri nang lugng trong cac thi
nghiém sau:

1. So sanh ham lugng trong 14 ctia mot sd
loai cay phd bién trong Khu Bao ton Loai va
Sinh canh Khau Ca nhung VMH khong an véi
la cta cac loai cdy VMH an.

2. So sanh ham luong trong cudng 14 1 bd
phan VMH an véi ham luong trong phién 14 1a
bd phan VMH khong an cta cac cay thirc &n cua
VMH da xac dinh.

3. So sanh ham luong trong phan phién 14
VMH in véi ham luong trong phan phién 1a
VMH khong an cia cac cay thirc an cia VMH
da xac dinh.

So sanh ham lrong cac chét dinh dudng, cac
chit han ché hip thu dinh dudmg va ME
trong la cia 7 loai cdy VMH én va 10 loai cay
VMH khong an

Két qua xac dinh ham luong cac chét dinh
dudng, cac chit han ché hip thu dinh dudng va
ME trong 14 cta 10 loai thuc vat ciy gd rat phd
bién ¢ Khu Bao t6n Loai va Sinh canh Khau Ca,
nhung VMH khong dn va cua 7 loai thuc vat
cay thirc an cua VMH duoc trinh bay ¢ bang 1.

Bdng 1. Ham luong cac chit dinh dudng, cic chét han ché hap thu dinh dudng va gié tri ning luong
trong la cua cac loai cay VMH an va cac loai cay VMH khong an

Ham luong céc chit dinh dudng va

lt’llllﬁn céc chét han ché hip thu dinh dudng (% DM) GTNL
uc
vit  CP Lipd NFC KIS NDF ADF I TP Tamin ME
Lag ILI5 157 3857 1050 3821 2358 049 203 481 2130
a_a7n + + + + + + + + + +
M=7)" 220 020 477 175 334 296 01 049 097 1358
659 135 5307 5107 3382 2404 030 645 1393 25077
vOIlg + + + + + + + + + +
mlo) 04 021 624 073 494 371 003 159 125 2095
SDi. 701 092 1508 553 1056 936 031 156 308 4294
SDics 298 067 1974 231 1562 11,72 009 504 396 6626

DM. Vit chat kho; CP. Protein tho; NFC. carbohydrat hoa tan; KTS. Khoang tong s6; NDF. Xo khong tan
trong moi truong trung tinh; ADF. Xo khong tan trong moéi truong a xit; TP. Phenol tong so; GTNL. Gia tri
nang lugng; ME. Nang luong trao do6i; LA. La an; LKA. L4 khong an; Mean + SEM chi sy khac biét ¢ muc y

nghia 0=0,05; SD. P léch chuan.

Két qua kiém dinh Mann-Whitney Test cho
thdy, khong c6 su khac biét c6 y nghia théng
ké (voi 0=0,05) v& ham lugng cac chit dinh
dudng va cac chat han ché hap thu dinh dudng
trong cac 14 cdy VMH an va cac 1la cay VMH
khong an (CP: W=122,0; P=0,2123; Lipid:

W=108,0; P=0,8501; NFC: W=85,0;
P=0,1405; ME: W=89,0; P=0,2413; NDF:
W=115,0; P=0,4727, ADF: W=104,0;

P=0,9698; CP/ADF: W=125,0; P=0,1405),
mac du CP, lipid, NDF, CP/ADF trong 14 an

cao hon 14 khong an va ADF, ME cua 14 khong
an cao hon 14 an. Tuy nhién, cé su khac biét co
y nghia thong ké v6i 0=0,05 vé ham lugng
KTS (W=143,0; P=0,0046); TP (W=70,0;
P=0,0091) va tannin (W=59,0; P=0,0006) giira
cac 14 VMH an va cac 14 VMH khong an. Ham
lugng TP, tannin trong la cua 10 loai thyc vat
VMH khéng an cao hon nhidu so véi ham
luong ctia ching trong 14 ctia 7 loai thyc vat
VMH an (TP: 6,45 £ 1,59 so vdéi 2,03 + 0,49;
tannin: 13,93 + 1,25 so véi 4,81 £ 0,97).
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Nguogc lai, ham lugng KTS trong la cac loai
cdy VMH éan cao hon ham lugng trong 14 cua
cac loai cdy VMH khong an (KTS: 10,50 +
1,75 so voi 5,17 £ 0,73).

Nhu vay, VMH khéng chon an 14 cua cac
loai thuc vat ¢6 ham lugng TP, tannin cao. biéu
nay hoan toan phu hop véi mé hinh “han ché
thu nap cac hop chét tht sinh” cho rang thu linh
trudng tranh an cac bd phan thuc vat c6 ham
lwong cac hop chit thu sinh cao [9]. Nghién ctru
nay ciing cho thay VMH lya chon in 14 ctia cac
cdy c¢6 ham luong KTS cao hon. Két qua tuong
tir cling di phat hién & mot s loai linh truéng
trong cac nghién ctiru cua Baranga (1983) [5] va
Rode (2003) [20].

So sanh ham hrgng cac chit dinh dudng, cic
chit han ché hip thu dinh dudmg va ME
trong cudng 1a (VMH in) va phién 1a (VMH
khong an) tir cac cay thirc in cia VMH

Quan sat trong thién nhién cho thdy, ddi véi
cac cdy thire an, VMH chi chon an phin cudng
14, khong an phan phién 1a. Vi vay, trong thi
nghiém nay, chung téi so sanh ham luong céc
chat dinh dudng, cac chit han ché hap thu dinh
dudng va ME trong cudng 1a (VMH an) va
trong phién 14 (VMH khong an) duoc thu thap
tir cc loai cdy thirc n cia VMH nham xéc dinh
xem nhirng yéu t6 nao tac dong dén su lua chon
nay ciia VMH. Két qua phan tich duoc trinh bay
trong hinh 1.
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n | M |
247,74

263,60

Lipia | nrc | krs | noF | apE | AL | o[ Tanmi
1,37 ‘ 52,20 6.41 3337 19,20 8,54
142 | 5802 | 992 | 2454 | 1602 | 669

5Ol l
o [~ Jp— -.--——
= Phién la

357 | 46‘)
265 | 4,02

Hinh 1. Ham luong céc chit dinh dudng, cac
chit han ché hap thu dinh dudng (%DM) va gia
tri nang lugng (kcal/100g) trong phién 14 (VMH
khong in) va cudng 1a (VMH in)

Kiém tra T-student (Paired test) giita gia
tri trung binh ctia ham lugng cac chat dinh
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dudng, cic chat han ché hap thu dinh dudng,
ME trong phién 14 va cudng 14 cho thiy khong
¢ su khac nhau c6 ¥ nghia thdng ké ddi véi
lipid va tannin (P (two-tail) > a=0,05) trong
phién 14 va cudng 14, mic du ham lwong lipid
trong cudng 14 cao hon trong phién 14 va
tannin trong cudng 14 thap hon phién 1a.

C6 su khac nhau co y nghia théng ké (P
(two-tail) < 0=0,05) vé ham luong nuéc, CP,
NFC, KTS, TP, NDF, ADF, ADL trong phién 1a
va cudng 14 va voi t Stat > t (one-tail) c6 thé két
luan nuoc, NFC, KTS, ME trong cuéng 14 cao
hon phién 14 trong khi CP, NDF, ADF, ADL, TP
trong phién 14 cao hon cubng 14 (hinh 1).

Két qua nghién ctru nay phi hop voi két qua
cua Baranga (1983) [5] & loai Procolobus
badius & Kiabale, loai chuyén an cudng 14 cua
cay Markhamia platycalyx (Bignoniaceae), cho
thidy rang ham luong protein trong phién 1a
Markhamia platycalyx nhidu gin gip hai lan
trong cudng 14; phdt pho va ning luong & phién
la cao hon; trong khi d6 ham lugng Canxi, Kali,
Natri ¢ phién 1a thdp hon trong cuéng 14.
Waterman (1994) [25] gidi thich viéc linh
truong chon an cubng 14 co thé do cudng 1a
cung cdp cac chit khoang dic biét, hoic bai
cubng 14 c6 thé nghéo ham luong cac hop chat
thir sinh hon so v6i phién l4.

Nghién ctru cua chung t6i cho thay, VMH
chon an cuong 14 khong theo thuyét tim kiém
thirc an toi wu vi ham lugng CP, ADF trong
phién 14 cao hon cudng l4. Chung chon an
cubng 14 ¢ 18 do cubng 14 c6 ham lugng TP
thap (pht hop v6i md hinh sinh thai dinh dudng
“han ché thu nap cic hop chat thir sinh”) va
ham luong chit khoang cao hon trong phién 14.

So sanh ham hrgng cac chit dinh dudng, cic
chit han ché hap thu dinh duéng va gia tri
ME trong phén 14 iin va phin 14 khong in tir
cac cay thire an cia VMH

Quan sat trong thién nhién cho thay, d6i voi
cac cay thuc an, VMH chon an 14 non va ntira
trén (xa cuéng) cua la truéng thanh (dugc goi
chung 14 phin 14 an) va khong an la truong
thanh va ntra dudi (gan cuong) cua la trudng
thanh (dwgc goi chung 1a phan 14 khong in).
Trong thi nghiém nay, ching t6i so sanh ham
luong cac chit dinh dudng, cac chét han ché
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hép thu dinh dudng va ME trong phan 1a n véi
phan 1a khong an nhim xac dinh xem nhing
yéu t& nao tac dong dén su Iya chon nay cua
VMH. Kiém tra T-student (Paired test) giita gia
trj trung binh cia ham lugng cac chét dinh
dudng, cic chit han ché hip thu dinh dudng,
ME trong phan 14 dn va phan 14 khong an, két
qué phan tich cho thay, khong c6 sy khac nhau
c6 ¥ nghia thong ké (P (two-tail) > a=0,05) vé
ham lugng nudc, CP, lipid, NFC, KTS, TP,
tannin, NDF, ADF, ADL trong phan 14 in va

phan 14 khong an. Vi viy, gid tri trung binh
(Mean) va SEM (Standard Error of Mean) véi
mirc ¥ nghia 0=0,05 dwoc st dung dé so sanh
ham lugng cac chét dinh dudng, cac chét han
ché hép thu dinh dudng, ME trong phén 14 in va
phan 14 khong an (bang 2). Két qua trong bang 2
cho théy, ham luong nudc, lipid, protein, NFC,
KTS va ME trong phan 14 dn cao hon phan 14
khong an va NDF, ADF, ADL, TP va tannin
trong phan 14 an thdp hon phan 14 khong an.

Bdng 2. Ham luong céac chit dinh dudng, cc chét han ché hap thu dinh dudng va gié tri ning luong

trong phan 1a khong an véi phan 14 an

Phin Ham Iugng cac chét dinh dudng va cac chat han ché hap thu dinh dudng GT
thu’c (% DM) NL
vait  Nuéc CP Lipid NFC KTS NDF ADF ADL TP Tannin ME
Phan
14 62,35 852 127 36,61 9,555 4406 27,75 1234 252 657 191,91
Kkhé + + + + + + + + + + +
ong 165 1,74 0,13 464 089 3,53 2777 2,14 062 106 14,56
an
Phan 6638 1LIS 157 3857 1050 3821 23,58 1144 2,03 481 213,02
14 3 + + + + + + + + + + +
aan - y94 220 029 477 175 334 296 233 049 0097 13,58
SDpxa 4,96 521 040 1391 266 10,58 876 6,75 195 337 43,69
SDpa 875 701 092 1508 553 10,56 936 738 1,56 3,08 4294
N 10 10 10 10 10 10 10 10 10 10 10

DM. Vit chét kho; CP. Protein thd; NFC. carbohydrat hoa tan; KTS. Khoang téng sé; NDF. Xo khéng tan
trong moi truong trung tinh; ADF. Xo khong tan trong moéi truong a xit; ADL. Lignin khong tan trong a xit;
TP. Phenol tong s6; GTNL. Gia tri nang luong; ME. Nang lugng trao d6i; LA. L4 an; LKA. L4 khong an;

Mean + SEM chi su khac biét & mirc y nghia a=0,05; SD. B§ 1éch chuén.

Thi nghiém cta ching t6i cho thdy, VMH
chi chon an 14 non va nira trén cua la truong
thanh do c6 ham luong nudc, lipid, CP, NFC,
KTS va ME cao; va ham lugng chét xo, TP va
tannin thap. Nhidu nghién ctru trén thu linh
truong da ghi nhan va dua ra su giai thich cho
hién tugng nay nhu sau: cac ph?m thuc vat
truong thanh chira nhiéu xo hon cac phan non:
trong 1a truong thanh, ty 1¢ cua cac chét trong
vach té bao (cellulose, hemicellulose, lignin)
cao hon ty 1& cic thanh phan hoa tan trong té
bao chit. Khac voi cellulose va hemicellulose,
lignin khong phan huy dugc bdi vi sinh vat
cong sinh, nhu thé kéo dai su tiéu hoa cua thanh
phan té bao khac [12]; 14 non dé& tiéu hoa hon 14
truong thanh, do ham luong xo cua ching thip

hon [15]. Ngay trén cung mot loai cdy, ham
lwong cua nhitng chit nay ciing thay doi.
Thuong 1a cac 14 non c6 ham lugng protein va
dich té bao cao hon, ham luong lignin it hon 14
gia trén cung cdy nén gia tri dinh dudng cao
hon.
So sanh ham lwgng CP, ADF va ty I¢
CP/ADF trong cac by phan thyc vait VMH an
va khong an tir cic loai ciy thirc an cua
VMH

Theo Milton (1979) [14], ty I¢ protein
tho/chat xo (CP/ADF) ¢6 vai tro chinh trong su
lua chon an 14 ¢ cac loai linh trudng an 1a va mo
hinh lya chon an cac 1a véi ty 1€ CP/ADF cao da
dugc tim thdy & nhiéu linh trudng an 1a. Dé tim
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hiéu vé anh hudng ciia ham lwong CP va ADF
trong cac loai thuc vat dén su lya chon cuéng l1a
va “phén 14 an” cia VMH, chung t6i tién hanh
phén tich so sanh ham lugng CP va ADF trong
phién 14 (n=34) VMH khong an va cudng l4
(n=34) VMH in cuta 13 loai cay thic an, giita
phan 14 dn (n=10) va phan 1a khong an (n=10)
ctia 07 loai cay thirc an cia VMH. Két qua thu
duoc nhu sau:

Két qua nghién ciru vé sw lya chon cudng
ld: Kiém tra T-student (Paired test) giita gia tri
trung binh ctia CP, ADF va ty 1¢ CP/ADF trong
phién 14 va cudng 14 cho thay, voi P (two-tail) <
0=0,05 va t Stat > t (one-tail) nén CP, ADF va
ty 16 CP/ADF cua phién 14 va cubng 14 khéac
nhau c6 y nghia thong ké. Ham luong CP, ADF
va ty 1¢ CP/ADF cua phién 1a cao hon trong
cubng 14 (hinh 2).
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Hinh 2. Ham lugong CP, ADF va ty 1¢ CP/ADF
trong phién 1a va cudng la
DM. Vit chét kho; CP. Protein tho; ADF. Xo khong
tan trong moi trudng axit.

Nhu vay, su lua chon cuéng la cuia VMH
khong phu hop vai thuyét “tim kiém thirc an tdi
wu” cua Hume (1989) [11] cho ring dong vat s&
lwa chon protein cao va chit xo thdp con gia
thuyét ciia Milton (1979) [14] cho rang, dong
vat lya chon thirc an c6 ty 1€ CP/ADF cao trong
khi d6 VMH chon in cuéng la ¢6 CP, ADF va
ty 16 CP/ADF thép.

Két qua nghién ciru vé si lira chon phan ld
an: Vi CP, ADF va ty 1€ CP/ADF trong phan 14
khong an va phan 14 an khong khac nhau ¢ y
nghia vé théng ké (P (two-tail) > 0=0,05) nén gia
tri trung binh (Mean) va SEM (Standard Error of
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Mean) véi mirc ¥ nghia ¢=0,05 duogc st dung dé
so sanh va két qua cho thy, CP va ty 16 CP/ADF
& phan 14 an cao hon & phén 14 khong an trong
khi ADF trong phan 14 khéng an cao hon phan 1a
an (hinh 3).
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Phan 4 in Phin 4 khongan
Hinh 3. Ham lugng CP, ADF va ty 1¢ CP/ADF
trong phan 14 khong an va phan 1a an
DM. Vit chit kho; CP. Protein thd; ADF. Xo khong
tan trong moi trudng a xit

Nhu vay, két qua nghién ciru vé su lwa chon
phan 14 an cia VMH phi hop véi thuyét “tim
kiém thirc an t&i wu” cua Hume (1989) [11] va
Milton (1979) [14] cho rang dong vét lwa chon
thirc an c6 CP cao, ADF thap va ty 1¢ CP/ADF
cao. Sy lya chon cia VMH ciing giéng véi
Vooc mdng tring & Khu bao tdn thién nhién
Van Long nhu Workman (2009) [26] va cha va
0 Trung tam Cau hd Linh truéng Cic Phuong
do Otto (2005) [18] d& mo ta.

Ham lwgng acid ascorbic trong cic by phin
thwe vat VMH an va khong an tir cac loai ciy
thire an cia VMH

Vitamin C hay acid ascorbic 1a mot chét
dinh dudng thiét yéu cho cac loai linh truéng.
Thi linh trudng ¢6 nhu cau vitamin C tuong doi
cao. Trong thi nghiém nay, ching t6i so sanh
ham lugng vitamin C & cac by phan thuc vat
VMH in va khong an dé xem li¢u vitamin C c6
anh hudng dén sy lwa chon thuc an cia VMH
hay khong. Kiém tra T-student (Paired test) giita
gia tri trung binh ham lugng acid ascorbic trong
cac bg phan thyc vit VMH an va khong an t
cac loai cay thic an cia VMH, két qua phan
tich cho thiy c6 su khac nhau c6 ¥ nghia thong
ké giita cudng 1a va phién 1a (P (two-tail) <
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0=0,05) va t Stat > t (one-tail) vi vay, c6 thé két
luan ham luong acid ascorbic trong phién 14 cao
hon trong cudng 14. Trong khi d6, & phan 14 dn
va phan 1a khong an khong khac nhau co y
nghia théng ké (P (two-tail) > a=0,05) vi vay,
gia tri trung binh (Mean) va SEM (Standard
Error of Mean) voi muc y nghia a=0,05 dugc su
dung dé so sanh. Két qua 1a acid ascorbic trong
phén 14 dn cao hon phan 14 khong an (hinh 4).
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Hinh 4. Ham lugng trung binh cta acid ascorbic
trong cac bo phéan thuc vat VMH an va khong
an tai KBT Khau Ca (mg/100 g)

Nhu viy, két qua nghién ciru ciia chiing t6i

cho thiy, VMH khéng chon an cudng 14 va 14 co
ham lugng acid ascorbic cao. Co thé giai thich
cho sy khac nhau cua acid ascorbic trong cac b
phéan thyc vat 1a do ham lugng nay trong thuc
vat phan phdi khong déu, c6 nhiéu ¢ 16p vé hon
13 & rudt va c6 nhiéu & 14 hon ¢ cubng 14 va
than.
Ham lrgng chit dinh dudng, chdt han ché
hip thu dinh duéng nao quyét dinh sy lra
chon thirc &n ¢ VMH va anh hwéng cia ME
dén sur Irra chon thire dn cia VMH

Dé tra 10i cho cdu hoi trén, phan tich
phuong sai mt nhan td dugc st dung dé phan
tich cac ham lugng trong cudng 14 va phan 14
ma VMH chon an. Vi P-value (0,001) < a=0,05
(mirc ¥ nghia cua kiém dinh); df=9; n=34 nén
cac ham lugng va ME c6 anh huong khac nhau
c6 y nghia théng ké téi su lya chon an cuéng la
cia VMH. Dé xem ham luwong nao anh huéng
nhiéu nhat &n sy lwa chon cuéng 14 cia VMH,
phuong phap LSD (Least Significant

Difference) nhu van Emden (2008) [23] d& mo6
ta dugc st dung dé so sanh cac gia tri trung binh
ctia cac ham luong trong cudng 14 dua vao t (o,
f) va LSD. Két qua tinh toan thu dugc nhu sau
dbi véi cubng 14:

t =1(0,025; 339) = TINV(0,025; 339) =2,25

LSD = LSD(34;34) =
2,25*SQRT(D99*(1/34+1/34))=11,90

Xét twong ty voi phan 14 VMH chon an thi
P-value=0,001 < 0=0,05; df=9, n=10 nén cac
ham Iugng va ME c6 anh hudéng khac nhau ¢6 y
nghia théng ké t6i su lua chon phin 14 4n cua
VMH. Dung LSD d so sanh véi hiéu cac gia tri
trung binh cua cac ham luong & phan 14 an véi
gia tri t(a, f) va LSD dugc tinh nhu sau:

t =1(0,025; 89) = TINV(0,025; 89) = 2,28

LSD = LSD(10;10) =
2,28*SQRT(D45*(1/10+1/10)) =16,48

Lap béang hi€u cac gia tri trung binh cua céac
ham lugng, néu hiéu hai gia tri trung binh 1én
hon LSD thi hai gia tri trung binh khac nhau rd
rét va nguoc lai. So sdnh dua vao bang hiéu
trung binh clia cac ham lugng trong phan 14 an
c6 LSD=16,48; LSD=11,90 d6i v6i cudng 14,
két qua thu dugc nhu sau: nudéc, NFC, NDF,
ADF va ME khac biét c6 y nghia voi muc
0=5%; trong khi d6 CP, Lipid, KTS, TP va
tannin khong khac biét. Ham luong nudc khac
biét c6 ¥ nghia véi ham luong cua tit ca cac
chat con lai.

Nhu vay, xét vé& ham lugng chat dinh dudng
va chét han ché hap thu dinh dudng thi nude co
anh hudng nhiéu nhit dén sy lya chon cuéng 1,
14 ctia Vooc miii héch, sau d6 1a NFC va chét
x0. Bén canh d6, ME trong cubng 14, phan 14
ma VMH chon an ciling anh hudng dén su lua
chon nay.

Cho dén nay, VMH duoc ghi nhan 1a chi
hoat dong trén cdy va hau nhu khong xudng dat.
Diéu can lam rd 13 VMH ldy nuéc ¢ dau dé
cung cap cho co thé? Két qua ctia hai phan tich
trén cho thdy, nudc 1a ham lugng chat dinh
dudng quyét dinh sy lra chon cudng 14 va phin
14 ma VMH an, sau d6 dén NFC va chit xo. Tir
day, co thé cho rﬁng, VMH sir dung nguén nudc
lay tir thirc 3n 1a chinh dé dap tmg nhu cau nuéc
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cho hoat dong trao doi chat ctua co thé. Tuy
nhién, vin dé nay ciing can dugc nghién ctru dé
lam rd hon.
KET LUAN

VMH c6 tinh Iya chon thirc an kha cao theo
cac md hinh sinh thai dinh dudng va thuyét "tim
kiém thirc an t6i wu" dbi véi cac bd phan thuc
vat VMH an va khong an: 1) tuan theo thuyét
"tim kiém thic an t6i wu" — c6 ham luong
protein cao, chit xo thip va ty 16 CP/ADF cao
(14); 2) phu hgp véi md hinh “han ché thu nap
cac hop chét thtr sinh”, “han ché thu nap chét
x0” (cubng 14, 14); 3) chét khoang cao (cudng
14).

Cac yéu td anh huong dén su lya chon thirc
in cia VMH bao gdm: nudc, carbohydrat hoa
tan, chat xo va ME. Ham lugng acid ascorbic
khong anh huong dén sy lya chon thirc an cua
VMH.

Loi cam on: Nghién ctiru nay duoc tai trg bdi
dé tai ma s6 QG.12.12 cia Pai hoc Quéc gia Ha
Noi, International Foundation of Science (IFS)
va Quy phat trién khoa hoc va céng nghé qudc
gia (NAFOSTED) trong dé tai ma sé 106.15-
2011.14.
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FOOD CHOICE OF TONKIN SNUB-NOSED MONKEY Rhinopithecus avunculus
IN KHAU CA SPECIES AND HABITAT CONSERVATION AREA, HA GIANG
PROVINCE

Nguyen Thi Lan Anh', Nguyen Xuan Dang?,
Nguyen Xuan Huan', Nguyen Anh Duc'

'"WVNU University of Science, Hanoi
*Institute of Ecology and Biological Resources, VAST

SUMMARY

It is the first time, the content of nutrients (protein, lipid, carbohydrate, ascorbic acid and mineral); anti-
nutritional factors (total phenol, tannin); and metabolizable energy in plant parts which the Tonkin Snub-
Nosed Monkey (TSNM) consumes and doesn’t consume have been analyzed and compared. The study results
show that the food choice of TSNM follows model “avoidance or regulation of plant secondary metabolites",
model “limitations of dietary fibre" in five main primate nutritional ecology models and "optimal foraging
theory”. R. avunculus doesn’t eat leaves of the dominant plant species at Khau Ca Species and Habitat
Conservation Area because leaves have high total phenol, tannin content. R. avunculus eats leaves of the plant
species having high water, lipid, protein, nonfibrous carbohydrates, ash, metabolizable energy and low fiber,
total phenol, tannin contents. R. avunculus chooses to eat petiole, which is not matched with the “optimal
foraging theory” because the CP, ADF and CP/ADF ratio in petiole are lower than lamina; total phenol
content is low (in accordance with model “avoidance or regulation of plant secondary metabolites™) and ash
content is higher than lamina. R. avunculus doesn’t eat lamina and mature leaves that have high ascorbic acid
content. Water has highest influence to selection of leaves, petiole of TSNM, then follow nonfibrous
carbohydrates, fiber and metabolizable energy.

Keywords: Rhinopithecus avunculus, food choice, nutritional ecology, Khau Ca, Ha Giang.
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