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/.!]ﬁb&ﬂ? The fungus-growing terminte Macrotermes barneyi and the lower termite Coptotermes formosanus are widely
distributed in southern China. To learn the lignocellulose degradation system of M. barneyi, this study aimed to determine the
activities of four enzymes (endo-f-1,4-glucanase, exo-f-1,4-glucanse, f-glucosidase, and xylanase) in its digestive tract and
compare with those of C. formosanus. C. formosanus and M. barneyi collected in the same region at the same time were dissected
and subjected to lignocellulolytic enzyme assay using the same method. The results showed significant differences in enzyme
activities and intestinal distributions in the guts of the two termite species. The total activity levels of S-glucosidase, exo-f-1,4-
glucanase, and xylanase were higher in M. barneyi than in C. formosanus. Additionally, in M. barneyi, the major activities of all
four enzymes were found predominantly in the midgut; but in C. formosanus, endo-f-1,4-glucanase was mainly distributed in the
salivary glands (81%), while xylanase and exo-f-1,4-glucanase were mainly located in the hindgut (93% and 58%, respectively).
The differences of intestinal enzyme activity between C. formosanus and M. barneyi indicate different lignocellulose degradation
system. The information will be helpful for further investigation into the lignocellulolytic mechanism in fungus-growing termites.
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Fig. 1 Gut morphology of fungus-growing termite Macrotermes barneyi.

SG: salivary gland; F: foregut; M: midgut; H: hindgut.
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Fig. 2 Comparison of the total activities of endo-f-1,4-glucanase,
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Table 1 Intestinal distribution of endoglucanase and xylanase in Coptotermes formosanus and Macrotermes barneyi

B Termite fif 52 [543 Lt Enzyme I If Salivary gland Hij#s Foregut i Midgut J5 % Hindgut
MY 45 R AR EG (4/mU termite") 601.83 + 13.66 17.43 +£1.33 46.33 +1.82 76.87 £ 1.77
e =L P/% 81.06 2.35 6.24 10.35
C. formosanus A BEAERF Xyl (4/mU termite™) 2.96+0.26 3.60 + 0.40 12.80 +1.45 267.96 + 10.61
P/% 1.03 1.25 4.45 93.26
NI BB EG (A/mU termite”) 9.55+0.17 5.65+0.13 182.69 + 3.46 2331+ 133
R iy P/% 4.32 2.56 83.57 10.54
M. barneyi AR BB Xyl (4/mU termite™) 7.74 +£0.28 8.24 £0.54 307.37 £41.43 44.68 £2.64
P/% 2.1 2.24 83.52 12.14

—ANEEE B (Unit) & K37 G pH 5.5 4 AF F, A543 807451 nmol 36 JEUME CH Y T4 20 Wl ) BT 5 22 O il et BT A5 A0 2 &8 /03U 2 (E A 73

One unit of enzyme activity is defined as the amount of enzyme that can produce 1pumol of reducing sugar (glucose equivalent) per minute at 37 °C and pH 5.5.

Values are means of at least three assessments.

R2 pHERTHRIIMIAREBESZIAANMERXRAWHENN SR

Table 2 Intestinal distribution of f-glucosidase and exoglucanase in Coptotermes formosanus and Macrotermes barneyi

P Termite fifi 2 2 E 43 b Enzyme I iR Salivary gland Hi 7 Foregut i Midgut J5 B4 Hindgut
S5 %W TE#E BG (4/mU termite™) 5.53+0.08 0.65 =+ 0.01 8.49 +1.02 7.96 + 0.40
ERCENS]IG P/% 24.44 2.87 37.52 35.17
C. formosanus  AMJI i BMiEG CBH (4/mU termite™) 0.74+0.03 0.04 +£0.00 0.87 £0.03 2.33£0.02
Pl% 18.59 1.01 21.86 58.54
wopg oo BRI BG (4/mU termite™) 17.80+1.31 6.16 £ 0.03 25.16 + 0.92 938 +0.15
BRHI Pl% 30.43 10.53 43.01 16.03
M. barneyi e . : ) ) )
HMII 4 B AR CBH (4/mU termite™) 0.87+0.01 0.98 = 0.02 7.88+0.13 1.95 +0.02
PI% 745 8.39 67.45 16.70

—ANEE A7 (Unit) 437 °C, pH 5.5 0 25 A4, 45438742 1 ol i 62K 3 T 5 58 (9 Wl ot T 75 48011 2 8 /0 3k M 1 A 380 4

One unit of enzyme activity is defined as the amount of enzyme that can produce 1 pmol of p-nitrophenol per minute at 37 °C and pH 5.5. Values are means of at

least three assessments.
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