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ABSTNACT

A study involving 546 crossbred gilts from six seasons was conductcd to evaluate raw
mung bcans as a panial replacement for soybean meal in diets for giks during gestation.
Gilts wcre randomly allorred to cithcr a control sorghum grain-rcybcan mcal diet or a

diet in which a portion of the soybean mcal was rcplaccd with mung beans. In rhe first
rhree scasoi)s, gilts were fed dicts in which thc protein supplement was totally soybean
meal or 89% mung bcans (high level) and ll% soybcan meal. [n the last three scasons the
Ievel of mung beans in the supplemental prorcin was reduced to 6l% mung beans with
39% rcybean meal (moderate level). Fccding thc high level of mung beans dec.eased (P <
.05) wcight gain during gestation and rcduccd (P < .O5) weigha loss during lactation com-
parcd with gilts fcd the control diet or thc mqdcr.tc lwel of mung belns, Little difference
was noted in littcr sizc ar birth, bur litter sizc at 21 d forgilts fcd moderate lcvelsof mung
bearu was less (P < .o5) rhan for gilts fcd thc control diet or the high level of mung beans.
Little difference was norcd in survival rstc to 2l or 42 d or individual and littcr weights
at birlh and 2f d. Pig and litter weighrs at 42 d, however were reduccd in glts fed the
high level of mung beans (P < .05 and P <.10, respectively) compared wirh thc conuol
diet. This study suggests that diets containing modcratc levels of mung bcans may decrease
litter size at 2l znd 42 d and decrease individual pig eod littcr weights at 42 d.
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I tcductlon

The mung bean is a large-seeded food
legume that is an important source of dierary
protein for many people in the world. Mung
beans are high in protein and lysine with a

Iysine to crude protcin raaio equivalent to
that of soybean merl. Availabiliry of undcr.
sized or split beans or cxcess beans during
pcriods of overproduction has stimulated
intcrest in fceding surplus mung bcans to
swine.

Previous work has shown that raw grourd
mung bcans c.an bc used as a panial rcplacc-
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ment for soybean meal (Cannon er al., 1983;
Woltmann et al,, 1987) or for cottonseed
mcal (Thompson and Hillier, 1942) in growing-
finishing swinc rations.

n inh bitor in mun beans (Borchers
and Ackcrson, 1947; Gupta and Wagle, 1978)
may limit its use in swinc di€ts. However,
iccioi r-aeirct iiiiG;;; ihat 

-;aw 
soybearu,

which also contain the rrypsin irihibit6i, can
b?-fcd to gcstating gilts as ihe solc sourc.if
supple{qrt4_Jl9l-n-fdriirlhiu; anil lDaniell
lon, 1985). Feeding high levels of raw mung
berns as a protein sourcc for gcstating gilts
has not been studied previously- The objective
of this srudy was to dctelminc rhe effcct on
weight gain and subscquent rcproductive
pcrformance of replacing a portion of the
soybcan mcal in swine diets during gestation
with rew mung beans.

E rDarlmaotal Procdo.a

A total of 546 crossbred gilts bred ro cross-
bred boars from six seasons (fall 1983 rhrough

,29
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spring 1986) were allotlcd randomly at brccd'
ing from two lines sclectcd for rapid or slow
growth ro rwo dietary treatments. A control
sorghum grain-soybean mcal diet (Treetment l)
was fed each season (Tablc 1). Thc sccond
trearment consistcd of a sorghum grain-b.sed
gestarion dicr with a combination of raw
ground mung bcaos and soybcan Jneal pro-
viding the supplcmcnral protei[ In rhe first
three seasons, mung bcaru werc included at
a high level, This was calculated as rhc lcvcl
at which tryprophan became limiting and

resulted in a prorein supplemenr of 89% mung
bcans and 11% soybcan meal, at which mung
beans provided 84% of the supplemental
lsyine (high level, Treatmcnt 3). In the last
rhree seasons, mung beans wcre included
in the diet at a lower level to providc only
half the supplemental lysine (moderate lwel,
Treatment 2). This resulted in a protein supple-
ment wirh 61% mung bcans and 39% soybean
meal.

Gilts were in outsidc dirrlots during gesta-
rion and were fed 2.27 kg of fecd pcr hcad per
day in individual fecding stalls. They had fresh
water availablc at all rimes. At d 110 of gesra-
tion, gilts were wcighed and moved to in-
dividual farrowing crates; litters wcrc pcnned
separately until weaned ar 42 d. Beginning
at d l1o, all gilts were fed thc samc lactation
diet (Table 1) at a ratc of 2.04 kg per head
per day until parturition. After panurition,

gilts had ad libitum access to this lacration
dier for rhe duration of the 42-d lactation
pcriod. All gilts were weighed at breeding,
d 110 of gestation and 42 d postpartun
Pig weights and litter size were rccordcd ar
birrh, 2l and 42 d ol zge. Pigs had acc6s
to crcep feed from 21 to 42 d of 

"Ee.Statistical analysis was conducted using
Icasr squares analysis of variance. TcrrrE in
thc model includcd the fixed main cffects
of scason farrowed, sclecrion linc and treat-
ment. Differences between treatment mean
wcrc rcsted using Student's ,-Tcsr (Steel and
Tonie, 1960). Interactions of season x line
and treatment x line also were included
because they approached significance (P < .lO)
for at least one characteris(ic. Because the
average brecding (pretreatmenr) weight differcd
for the various treatment groups, breeding
wcight was included as a covariate. This analysis
procedure cffectively combined analyses for
two separate experiments. Treatments 2 and 3

were never compared directly in any season

of the study. Howcver, becausc Treatment I
was fcd in cach of thc six scasons. comparisons
of Treatments 2 and 3 could be madc indirectly
by using the comparircn to Treatment 1.

This assumed that treatmeDt x season inter-
actions wcre absent. There is no way to test
this assumption across all three treatments,
bur there was little cvidence of a year x treat-
mcnt interaction in either of the two scparate

LUCE ET AI]

TABLE I. COMPOSITION OF EXPERIMENTAL DIETS

cestrtion diets

Mung bcans

control (l) ModcraG lcvcl (2) High levcl (3)

Irctrtion dict

Ingrcdicnt, %

cround sorghurn $ain
Soybcln m.sl, 44%
Ground mung bcrs'
Dicdcium phosphrt.
Celcium carbonarc
Srlt
Vita-rnin- rrocc miocrrl mixb
chlorotetr.cyclincc
Cslcul.tcd anrlysis

Lysine, %

41,22
t4.r9

76.6t
7.30

It.5t
1.86
I.Ol
.34

t.oo

7r.21
2.48

19.80
1.91

.99

.34

.25
LOO

?7.t4
l7 .t2

1.76
,.04
.34
.25

l.oo

r.6E
t.o7
.r4
.25

1.00

13 _64

.62
1 3.14

.62
t 3.o3

.62
14.t5

.68

^zz.o, La6, Llo, .82, .2o snd.34% for crudc protein, lysine, isoleuciDe, thtconinc, tryptoph.n and mcthio_
nine + cyscine, resp.ctivcly.

bsupplicd 1,?64,000 lU viramin A, 176,900 lU vitsmin D, 7,480 IU vitsmin E, 1.8 t riboflsvin, 8.8 g pinto-
thenic aci4 I1.9 g niicin, E.t mg vitemin B,r, 1.5 g mcnadion€ sodium bisulfite, 1l g Mn. 40 I F., 40 rng Sc,
80 rng I, 4 g Cu rnd 40 I Zn pcr kg of prcmirL

csupplicd 220 mg of chlorotetrscyclinc pcr kg of complcte feed.
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expcrimeDrs. This technique ro combine
information from different experiments is
similar ro rhat employed by Tyler et al.
( 1981 ).

R6ults.nd Dircurrion

Dictary treatment effecrs on weighr change
during gestation and Iacration and subsequent
reproductive perforrnance are shown in Tablc
2. Gilts fed rhe high lcvel of mung bcans
(Treatmenr l) averagcd J.4 kg less Sestation
weight gain (P < .05) rhan gilts fed lhe control
diet (Trcarment l) and 4.8 kg less gain than
giks fed the moderate level of mung beans
(Treatment 2). Conversely, gilts fed Treatmenr
3 lost lcss wcight during lacration rhan rhose
fcd rhe other rwo tleatmcn(s and wcre differenr
(P < .05) from rhose fed 'I'rearment 1. This
may be explained partially by decreased litter
wcights at wcaning for offspring from Treat-
men( 3, indicating that mllk production was
reduced. Gcnerally, females with lower gesta-
rion weight gain have lower wcighr loss during
lactation.

Lirter sizc at birth was similar among dicrary
treetmcnrs, but lirrcr sizc x 2l 

^nd 
42 d was

reduced for gilts fed Trearment 2 comparcd
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wirh those fcd Trcatment l. Differe[ccs (P <
.05) were noted for both litrer sizc ar 21 and
42 d between gilts on Treetments 2 and l.
lr should be notcd thar a .source of mung
bears fed during thc firct ,three seasons whcn
Trearment 3 (high levcl of mung beans) was
compared to thc conrrol dict was diffcrcnt
from rhe source fed during the lasr threc
scasons when Treatmcnt 2 (modcratc lcvcl
of mung beans) was comparcd to thc control
diet. Ir is possiblc that the decrease in littcr
size At 21 or 42 d for gil(s fed the moderate
level of mung bcans, but not the hith levcl
of mung beans, may be due ro variability
in source of mung bcans. No diffcrcnccs (P >
.10) were nolcd among trealmen$ for survivel
ratc from birth to 21 or 42 d. Howcver, pits
from gilts fed the modcratc level of mung
bcans (Treatment 2) tcnded to have a lower
survival rate thart thosc fed either thc control
dict (Treatment 1) or the high level of mung
bears (Trearment 3). Ncither pit nor litter
wcight at birth or 21 d was effecrcd by levcl
of dictary mung bcans. However, mean pig
weight and litter weights a! d 42 wcrc reduced
(P < .05 and P < .10, respcctively) for gilts
fcd thc high levcl of mung bcans (Trcatmcnt
3 ) compared with the control diet.

TABLE 2. THE EFFECTS OF FEEDING RAW MUNC BEANS TO GESTATING GILTS ON WEICHT
CHANGE, LITTER SIZE, SURVIVAL RATE AND LITTER WEIGHT

Treatmcrts

Item 2

No. of tilts
wt at brccding, kg
Gestl(ion tein, kg
lictrtio[ gein, kt
Litter size
Birrh
2td
42d

Survival rat€. %
Birrh ro 2l d
Birrh to 42 d

PiE wr
Birth, kt
21 d, kg
42 d, kE

Licter wt
Birth, kg
21 d, kg
a2 d, kE

249
130.I

55.9

-15.6
I .E5a
t l .5l '

ll6
124_7
57.' r

'7 5.2 x
1.58r
2.81$

14t
12A.2
52.5 ! 

'.45P-g.g i 2.59D

9_60 ! .14
7.95 ! .l4z
7.72 t .l4z

26
25b
26b

9.24 .
7 .27 r
7.15 r

83.8 I 1.O8
8l.4 1 r.1l

80.1 1 2.Ol
78.9 x 2.06

84.1 ,1.85
tz o t r.9l

1.52 ! .Ol
5.18 r .05

r0.88 i .124

1.51 I
5.24 r

11 .19 i
1.48 t .O2
5.1I ' .09

I O.r3 r 2lb

r 3-E2 r .36
18.16 1 l.lO
?g.go , 2.7!cd

9.56 r. .24
7.gl t .24'b
7.72!.23Lb

13.71 r .3!
,9.24 t 1.2O
77.62 r 2.52d

o2
lo
2rz

14.30 r .79
40.45 r .70
82.!l ! 7.47c

a,b

c,d
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The results of this study suggesr rhar mung
beans in the diet of bred gilts may decrease
Iitter size at 21 and 42 d and decrcasc in-
dividual pig and litter weights a! 42 d. Bcc.use
trypsin rnhibirors have bccn isolated in raw
mung bcans (Borchers and Acke6on, 1947i
Gupta and Wagle, 1978), inrerfercncc with
prorein utilization may be an cxplanation
of the reduced rcproducrivc and' lactation
performance of gilts fed raw mung bcsru.
Lectins, thought ro inrerfere with growlh
and prorein utilization, also have bccn idcn-
tified in small qu.ntities in mung beans by
dc Mulenacre (f965) but wcrc rcponcd to
be nontoxic to rars. Liencr (1976) feilcd
to find any lectin (hemagglutinating) activity
in mung bcans and furrher reported that
heat-treating of mung beans failed to improve
weight gain by rats.

Combs et . (1967) and Yen et al. (19?7)
suggesred rhat raw soybeans interferc with
protein utilization. Myer et al. (19E2) ob-
served a similar response whcn fceding raw
red beans, Pbaseolus urlgatis, to young pits.
It also has bcen reported (Hooks et 0,1,, 1965;
Yen et al-, 1977; Myt et al., 1982) rhlI pigs
do nor have an cnlargemenr of rhe pancreas
and incrcasing compensating pancreatic secrc.
tion whcn thcy ingcst trypsin inhibitors, 1s

has becn reported for the rat and chick
(Chernick et al., 1948; Booth ct al., 196O;
Garlich and Ncsheirr\ 1966; Khayembshi
and Lyman, 1966). Work by Crenshaw and
Daniclson (1985) suggests rhat bred gilts
are more resisrant than young swinc ro rrypsin
inhibitors in raw soybeans.

A borderline tryptophan deficiency is
anorher plausible explanation of rhe decrcascd
performance of bred gilts fed mung bcans.
An cstimated valuc of .20% tryptophan
(Chartcrjec and Abrol, 1975) was used in
diet formulatron, whereas analyzed valucs
(Table l) were used for other rmino acid
levels in mung beans. Of the total dietary
tryprophan, .13 and .L2% for Trcatmcnts 2

and 3, mung beans provided .02 and .04 units.
Thus, if tryproph.n conrent of mung bcans
is lower than .20%, borderlinc dcficicncy
of rryptophan may havc occurrcd, espccially
in Treatment 3 (NRC, 1988).
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